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Vd N\ N\ ? AN 5\
1 TiNH DON DIEU VA CUC TRI CUA HAM SO
. TINH DON DIEU CUA HAM SO
Nhdc lqi tinh déng bién, nghich bién cGa ham sé
Ki hieu K 1a khoang, doan hodc nita khoang. Gia sit ham s6 y = f(z) xac dinh trén K.
e Ham s6 y = f(z) goi la dong bién (tang) trén K néu
Vxl,xg € K, 1 < x9 = f(xl) < f(l’g)
e Ham s6 y = f(z) goi la nghich bién (giam) trén K néu
Vo, xe € K21 < 29 = f(21) > f(x2).
e Néu ham s6 y = f(z) dong bién trén K thi do thi ctia né di len tit trai sang phai.

e Néu ham s6 y = f(x) nghich bién trén K thi do thi clia n6 di xudng ti trai sang phai.

e Ham s6 dong bién hay nghich bién trén K thi goi chung 1a don diéu trén K.

Yy
flza) b - - .
fl@)p-----> a
| LT . x
@] Ty X2 @] 1 T2
Ham s6 dong bién Ham s6 nghich bi¢n

Tim cac khoang don diéu ctia ham s6 y = f(x) c¢6 do thi cho & hinh bén.

"y

o —y-—p

[ @%m Dua vao do thi ta co:
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(£ Bai 1. Tinh don dieu va cuc tri ctia ham s6

- Ham s6 dong bién trén cac khodng (—oo; —2) va (—1;0).

- Ham s6 nghich bién trén cac khoang (—2; —1) va (0; 4+00).

Tinh don diéu cla ham sb

Cho ham s6 y = f(z) c6 dao ham trén K.

& Néu f'(x) > 0 v6i moi « thuoc K thi ham s6 y = f(z) dong bién trén K.

& Néu f/(r) < 0 v6i moi x thuoc K thi ham s6 y = f(x) nghich bién trén K.

L\ Luu Y. e Khi xét tinh don diéu ctia ham s6 méa chua cho khoang K, ta hiéu

xét tinh don diéu ctia ham s6 d6 trén tap xac dinh ciia né.
e Dé xét tinh don dieu ctia ham s6 y = f(x), ta thuc hién cac budc sau:
Buée 1. Tim tap xac dinh D clia ham so.
Bude 2. Tinh dao ham f/(z) ctia ham s6. Tim cac diém z € D ma tai d6 dao ham
f'(x) = 0 ho#ic dao ham khong ton tai.
Budc 3. Xét dau f/(x) va lap bang bién thien.
Bu6e 4. Néu két luan ve cac khodng dong bién, nghich bién ctia ham so6.
e Néu ham s6 y = f(x) c6 dao ham trén K, f'(x) > 0 v6i moi z € K va f'(z) =0
chi tai mot s6 hitu han diém thi ham s6 dong bién tren K.
e Néu ham s6 y = f(z) c6 dao ham trén K, f/(z) <0 véi moi x € K va f'(x) =0
chi tai mot s6 hitu han diém thi ham s6 nghich bién trén K.
e Néu f'(z) = 0 véi moi € K thi ham s6 khong doi trén K.

Xét tinh don diéu cia cac ham sb sau

a) f(r) =23 — 622+ 9. b) g(z) =

o D{gé/m[u

a) Tap xac dinh D =R.

Ta c6 f/(z) =322 — 120+ 9; f/(2) =0 <=
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

Bang bién thién

T |—00 1 3 +00
f'(z) + 0 — 0 +
400
1 / 4 T 0 /

Vay f(z) dong bién trén cic khodng (—oo; 1) va (3; +-00) va nghich bién trén khoang

(1;3).

b) Tap xac dinh D = R\{0}.

1
Ta c6 ¢g'(x) = —— < 0,Vz € D.
T

Suy ra ham s6 g(z) nghich bién trén cac khoang (—oo;0) va (0; +00).

Chitng minh rang ham s6 f(z) = 3z — sinz dong bién trén R.

N 00 g

Tap xac dinh D =R. Ta ¢6 f'(x) =3 — cosz.

Ma -1 <cosz <14 —1< —cosx <1&2<3—cosz <4&2< f(x) <4 hay

f'(x) > 0,Vx € D.

Suy ham s6 f(z) = 3z — sinx dong bién trén R.

II. CUC TRI CUA HAM S

Khdéi niém cuc tri clla ham sd

7
N

0)

Cho ham s6 y = f(x) xac dinh trén tap hop D va 29 € D.

e Néu ton tai mot khodng (a;b) chita diém zy va (a;b) C D sao cho f(z) < f(zo)

v6i moi x € (a;b)\{zo} thi z¢o dudc goi la mot diém cuc daz, f(xg) duge goi

14 gid tri cuc dat ctia ham s6 y = f(x), ki hieu ycp.

e Néu ton tai mot khoang (a;b) chita diém xg va (a;b) C D sao cho f(z) > f(z)

v6i moi x € (a;b)\{zo} thi zo dugce goi 1a mot diém cue tiéu, f(zo) dude goi

la gia tri cuc tiéu ctia ham sb y = f (x), ki hiéu ycor.
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(£ Bai 1. Tinh don dieu va cuc tri ctia ham s6

VA
v =J(x)
(hatn '
5 i
cuc da P bl - T .
(na tn . 1 '
Tk i ]
e hicu J ' I
y PO . : ,
|I I 1 i ]
I i i [
I i i []
= 1 >
X X X X
G | . r "l X
biém cue dai Diém cuc liéu

L LuuY.

a) Diém cuc dai va diém cuc tiéu goi chung la diém cuc tri ctia ham s6. Gia
tri cuc dai va gid tri cuc tiéu goi chung la gia tri cuc tri (con goi la cuc
tri) clia ham s6.

b) Néu zo 1a mot diém cye tri (diém cyc dai, diém cuyc tiéu) ctia ham s6
y = f(z) thi ta néi ham s6 y = f(x) dat cuc tri (cuc dai, cue tiéu) tai zo.

c¢) Ham s6 c6 thé dat cuc dai va cyc tiéu tai nhiéu diém trén D.

d) Néu z la diém cyc tri cia ham 6 y = f(z) thi diem M (xo; f(x0)) 1a mot
diém cie tri ctia do thi ham s6 y = f(x).

Ve #oe vty

Tim cac diém cyc tri ctia dd thi ham s6 y = f(z)

c6 do thi cho & hinh bén. 5

-y

[} p@%zdé.

e z =5 la diém cuyc dai ctia ham s6 vi f(z) < £(5),Vz € (3; 7)\{5}, ycp = y(5) = 5.
e z =3 la diém cyc dai ctia ham s6 vi f(z) > f(3),Vz € (1;5)\{3},ycr = ¥(3) = 2.
e z =7 la diém cyc dai ctia ham s6 vi f(z) < £(7),Vz € (5;9\{7}, ycr = y(7) = 1.
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= Chuong 1. Ung dung dao ham d& khio st ham sb

Tim cuc tri cGa ham sb

Cho ham s6 y = f(z) lién tuc trén khoang (a;b) chita diém zg va c6 dao ham
trén cac khoang (a;xg) va (xo;b). Khi do:

e Néu f/(z) < 0 v6i moi x € (a;z9) va f'(z) > 0 v6i moi x € (wo;b) thi ham s6
y = f(z) dat cuc tiéu tai diém .

e Néu f/(z) > 0 v6i moi x € (a;20) va f'(z) < 0 v6i moi x € (wp;b) thi ham s6

y = f(z) dat cuc dai tai diém .

Minh hoa ciic tri bang bang bién thién:

T a o b T a zo b
F(x) + - f'(x) - +
Yyco
" / \ " \ /
Yyor

D& tim cuc tri cha ham sb, ta thuc hién cic budc sau:

Budc 1. Tim tap xac dinh D cia ham sb.

Buéc 2. Tinh f/(z). Tim céc diém 2 € D ma f'(z) = 0 hodc dao

ham khéng ton tai.

Buéc 3. Lap bang bién thién ctia ham sb.

Budc 4. Ti bang bién thién k&t luin vé cuc tri clia ham sb.

L LuuY.
a) Néu f/(x) = 0 va f'(x) khong ddi dau khi = qua diém zo thi ham s6 khong
c6 cuc tri tal zp.
b) Néu f’'(z) khong ddi dau tréen khodng K thi f(z) khong c6 cuc tri trén
khoang do.

) 2 4
Tim cuyc tri cia ham so g(z) = %
T

(2} o@‘%z@

Tap xac dinh D = R\{-1}.
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(£ Bai 1. Tinh don dieu va cuc tri ctia ham s6

242z -3
Ta ¢6 ¢'(x) = $(++—x1>2;g’(x) =0 < z =1 hoac z=-3.
T

Bang bién thién

xr |—00 -3 -1 1 +00

q + 0 - - 0 +

_5 +00 +00
3
—00 —00

Duta vao bang bién thién, ta co:
e Ham s6 dat cuc dai tai x = —3 va ycp = y(—3) = —5.

e Ham s6 dat cuc tiéu tai 2 = 1 va yop = y(1) = 3.

Mot phan 1at cit ctia ddy nai c6 do cao tinh bang mét duge mo ta bdi ham s6

1, 9, 8l 3
_ _ Ol 1840 V6L 0 < < 2 000,
1320 000° T 35207 — i ot valsws

VA

y = h(z)

2000

1500 V= hix)
1000 \/
[}

500 4 i

0 2000

Tim toa do cac dinh ctia 14t cat day nai trén doan [0;2000].

[ D{g%jmm Tap xac dinh D = R.

, 1 ) 9 81 ) x = 450
Ta c6 h(x) = — ——h(r) =0 < .
a.c6 W(z) = —po00” T Tre0” ~ aa ' @)
z = 1800
Bang bién thién
z |0 450 1800 2000
B - 0 + 0 -
840 15 315
h \ 11
7365 — .
1909 43 720
16
33

2 ) L a0 . 7365\ . 15 315
Dua vao bang bien thién, ta c6 toa do cac dinh la (450; 1—6> va (1800;
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

B BA1 TAP

@ 1B Trdc nghiém

¢S Cau 1. Cho ham s6 y = f(z) c6 bang bién thién nhu sau

—00 —1 0 1 +o0

f(x) - 0 4+ 0 - 0 +

o[ NN

(0. ¢]

Ham s6 da cho nghich bién trén khoing nao duéi day?

@) (0;+00) .

¢ Cau 2. Cho ham s6 y = f(x) ¢6 bang bién thien nhu sau

—00 0 1 +o0

Ham s6 da cho dong bién trén khodng nao duédi day?

(15 +00). © (0;1). @ (0;+00) .
¢S Cau 3. Cho ham s6 y = f(z) ¢6 do thi nhu hinh vé bén.

@) (—00;2) .

Khéng dinh nao duéi day ding?

(A) Ham s6 nghich bién trén khoang ( — 00; 0) )
Ham s6 dong bién trén khoang (0;2) .

(©) Ham sb dong bién trén khodng (2;+00).
(D) Ham s6 nghich bién trén khoang (0;+o0) .

(0;1) . © (-1;0) . D) (1;+00) .

¢ Cau 4. Ham s6 y = 22 4 322 — 92 nghich bién trén khoang

@) (—o00;—3) .

(1; +00) . © (=3:1) .

@ (—3;+00) .

» Bién soan: /}/7(; Duee Tai - g)) 088 997 71004
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C;/ Bai 1. Tinh don diéu va cuc tri cua ham so

¢ Cau 5. Ham s6 y = —22 4 322 — 1 dong bién trén khodng:

@) (—o0s1). (052). © (2;+00). DR
¢S Cau 6. Ham s6 y = %x4 + 23 — x + 5 dong bién trén

@) (—o0; 1) va (%2) (—1;%) va (2;+00).

© (—o0i—1) Vi (2 +0). © (5i+) -

¢ Cau 7. Cho ham s6 y = f(x) ¢6 bang bién thién nhu sau:
r | —oo —1 2 400

- 0+ 0 -

f'(z)
+00 1
| _2/ ™~ _

+ 2 + 2 N A ~ N
Diém cuc tiéu ctia ham so da cho 1a

@sz. ®) z = —1. © z=1. @mz—?.
¢S Cau 8. Cho ham s6 y = f(x) ¢6 bang bién thien nhu sau
xr | —oo -2 0 2 400
- 0 + 0 - 0 +

f'(x)
+00 0 400
@ B / \ B —

S6 diem cuyc tri ctia ham s6 da cho 1a

@) 3. ® 2. © 4. D) 1.

¢ Cau 9. Cho ham s6 y = f(x) ¢6 bang bién thién nhu sau:

T |—00 —1 1 +00
f'(x) + 0 — 0 +

+00
f(@) /2\4/

.z . - 2 2 N £ ~ N
Gia tri cuc tieu cua ham so da cho la

@) —1. ® 1. © 2. D) —4 .

» Bién soan: /yd Duee Tai - g)) 088 997 7004
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

¢ Cau 10. Cho ham s6 y = f(z) c6 bang bién thién nhu sau:

r |—00 0 3 +00
[ () + 0 — 0 +
Foo
1 ///Z\\\m///

Diem cuc dai ctia ham s6 da cho 1a

@A) r=2. ®B) = =0. © = =3. D) (2;0) .

¢ Cau 11. Cho ham s6 y = f(z) lién tuc trén R va ¢6 bang xét dau dao ham dudi day
x ‘ —00 —1 1 2 400
f'(x) | - 0 + 0 - 0 +

Sé diem cuc tri cia ham sé 1a

® 1. ® 2. © 3. ®) 4.

¢ Cau 12. Cho ham s6 y = f(z) lién tuc trén R va c6 bang xét dau dao ham dudi day
v |- 1 2 3 1 00
1) | - | + 0o + 0o - 0o +

Sé diem cuc tri cia ham sb 1a

@) 2. ® 3. © 4. D 1.

¢ Cau 13. Cho ham s6 y = fj Khéng dinh nao dudi day ding ?
— X

(A) Ham s6 dong bién trén khodng (—oo; —1) .

Ham s6 dong bién trén moi khodng (—oo;1) va (1; +o0) .
(©) Ham s6 dong bién trén khodng (—oo;1) U (1; +00) .

(D) Ham s6 nghich bién trén khoang (—oc; 1) .

¢ Cau 14. Cho ham s6 y = f(x) ¢6 dao ham f/(z) = 2 + 1 v6i moi » € R. Ham s6 da
cho nghich bién trén khodng nao duéi day ?

@ (=1;+00) . (1;400) . © (—o0;—1) . D) (—o0;1) .

3

A N 4 2 « 2 . 2 X . N A N
& Cau 15. Cho ham s0 y = e 222 + 3z + 3 Diém cuc dai ctia do thi ham so 1a

@A) = =1. (3%) ©) = =3. D) (1;2) .
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C;/ Bai 1. Tinh don diéu va cuc tri cua ham so

¢ Cau 16. Cho ham s6 y = f(z) ¢6 do thi la dudng cong y
trong hinh bén. Khang dinh nao duéi day sai ?

@ f(z) dat cuc dai tai didmz=—-1vaz=1.

f(z

© f(o
(

(D) f(x) cb gia tri cue tieu lay =1 .

dat cuc ticu tai diém z =0 .

c6 gia tri cuyce dai la x = 2.

)
)
)
)

¢S Cau 17. Ham s6 nao dudi day dong bién trén R?

@y:m3+3x—2. y:2x3—5:p—|—1.

_ 2 _r—2
© y = a* + 322 ®y_a:+1'

¢ Céau 18. Cho ham s6 y = f(x) xac dinh, lién tuc trén R va c¢6 bang bién thién nhu

hinh bén dudi.

T |—00 0 1 +00
(@) + - 0+
T
f () /0\1/

Khang dinh nao duéi day ding?

(A) Ham s6 c6 dting mot cyc tri .

Ham s6 c6 gia tri cuc tieu bang 1 .

(©) Ham sb dat cyc dai tai 2 = 0 va dat cuc ticu tai 2 =1 .
(D) M(0;0) 1a mot diem cyc tiéu ctia do thi ham s6 .

z2+3

$> Cau 19. Cho ham s6 y = .
x+1

Meénh dé nao duéi day ding?

(A) Cuec ticu ctia ham s6 bang —3 .
Cue tiéu ctia ham s6 biang —6 .
(© Cuyc tiéu ctia ham sb bing 1 .
(D) Cuec tiéu ctia ham s6 bang 2 .
> Cau 20. Cho ham s6 f(z) ¢6 dao ham f/(z) = z(z — 1)%(z 4+ 2)3,Vz € R. S6 diém cic

tri ctia ham s da cho 1a

@ 3. ® 0. © 1. D 2.

» Bién soan: /yd Duee Tai - g)) 088 997 7004 13
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

&> Cau 21. Do thi ham s6 y = 2% — 322 — 92 + 1 ¢6 hai cuc tri A vi B. Diém nao dudi

day thuoc duong thang AB?

A) Q(—1;10) . M(0;-1) .
(©) N(1;-10) . D) P(1;0) .

20+ 3

$> Cau 22. Ham s y = 1 ¢6 bao nhiéu diém cuc tri?
T

@) 3. ® 0. © 1. D) 2.

¢ Cau 23. Cho ham s6 y = f(x) c¢6 dao ham f'(z) = 22 + 1, ¥z € R. Ménh dé nao duéi

day ding?
(A) Ham s6 nghich bién trén khoang (—oc;0) .
Ham s6 nghich bién trén khodng (—1;1) .
(©) Ham s6 nghich bién tren R .
(D) Ham s6 dong bién trén R .

CSBP Ty lugn

& Bai 1. Xét tinh don diéu va tim diém cuc tri ctia cac ham s6 sau

a) y =43 +322-36x+6. ¢) y=a3+22%+ 32+ 1. e) y=e" .
3z +1
b) y = 2%+ 222 - 3. d)y:x—Q' f) y=2 —Inz.

& Bai 2. Tim cuc tri clia cac ham sb sau:

a) y = 22° + 322 — 36z + 1. d) y— 31
72 -9
z? — 8z + 10 e =4 — 22,
b) y="—-—"7%—. ) v
x—2
f) y = ze®.
-zt —62—25 )
) y= 13 : g) y=a’lnz

& Bai 3. Chitng minh rang ham s6 y = 20+

31 nghich bién trén timg khoang xic dinh
ctia no.

& Bai 4. Cho ham s6 y = f(z) ¢6 dao ham 1a ¢/ = z(z — 1)?(x + 3),Vz € R. Xac dinh cac
khoang dong bién, nghich bién va diém cyc tri ciia ham s6 y = f(x) da cho.

& Bai 5. Tim tat ca cac gia tri thuc ctia tham s6 m dé ham s6 y = 2% + ma? + 3z + 2

dong bién trén R.

> Bicn soan: Ngd Diic Tid - B 088 997 1004
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C;/ Bai 1. Tinh don diéu va cuc tri cua ham so

& Bai 6. Tim m dé

P 2
a) Ham s0 y = rem
x_

dong bién trén ting khoang xac dinh.

—224+3x+m
T+ 2

b) Ham s6 y = nghich bién trén ting khoang xac dinh.

& Bai 7. Kim ngach xuat khau rau qua ctia Viet Nam trong céc nam tit 2010 va 2017
c6 thé duge tinh xap xi bang cong thiic f(z) = 0,0123 — 0,042% + 0,25z 4 0,44 (ti USD)
v6i o 1a s6 nam tinh tit 2010 dén 2017 (0 <z < 7).
a) Tinh dao ham ctia ham s6 y = f(z).
b) Chitng minh ring kim ngach xuat khau rau qua ctia Viet Nam tang lién tuc trong
cédc nam tir 2010 dén 2017.
& Bai 8. Xét mot chat diem chuyén dong doc theo truc Oz. Toa do ciia chat diém tai
thoi diém ¢ duge xac dinh bdi ham s6 z(t) = 3 — 6t2 + 9t véi t > 0. Khi d6 2/(t) 1a van toc
clia chat diém tai thoi diém ¢, ki hiéu v(t); /(t) la gia tdc chuyén dong ciia chat diém
tai thoi diém ¢, ki hicu a(t).
a) Tim cac ham v(t) va a(t).
b) Trong khodng thdi gian nao van tdc clia chat diém tang, trong khoang thdi gian
nao van toc ciia chat diem gidm?
& Bai 9. Thé tich V (don vi: cm®) clia 1 kg nude tai nhigt do T (don vi: °C) véi
0 < T < 30 dugc tinh bdi cong thic sau:

V(T) = 999,87 — 0,06426T + 0, 008504372 — 0, 00006797°.

(Nguon: J. Stewart, Calculus, Seventh Edition, Brooks/Cole, CENGAGE Learning 2012).

Héi thé tich V(T) v6i 0 < T < 30, giam trong khoang nhiét do nao?

& Bai 10. Mot chat diém chuyén dong lén, xudng theo phuong thang ding. Do cao h(t)
L, a2 . a2 . e . 1 »
ctia chat diem tai thoi diem ¢ (gidy) duge cho béi cong thiic h(t) = §t3 —4t? + 12t + 1 v6i
0<t <8
a) Viét cong thitc tinh van tdc clia chat diém.

b) Trong khoang thoi gian nao chat diém chuyén dong lén, trong khodng thoi gian

nao chat diém chuyén dong di xubng?

> Biin soan: Ngd Dite T - 8 088 997 1004
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

& Bai 11. Do cao (tinh bing mét) ctia tau lugn siéu téc so véi mat dat sau ¢ (giay)
(0 <t <20) tu lac bat dau duge cho bdi cong thiic

4 49 , 98
h(t) = ——1t3 + —t2

— — —t+ 20.
255 85 17 +20
Trong khoang thoi gian nao tau luon di xudng, trong khoang thoi gian nao thoi gian

tau luon di lén?

& Bai 12. Mot cita hang ude tinh s6 lugng san pham g (0 < ¢ < 100) ban dugc phu
thuoc vao gia ban p (tinh bang nghin dong) theo cong thitc p + 2¢ = 300. Chi phi ciia
hang can chi dé nhap vé ¢ san pham 1a C(¢) = 0,05¢ — 5, 7¢> + 295¢ + 300 (nghin dong).

a) Viét cong thitc tinh 1gi nhuan I ctia ctta hang khi nhap vé va ban dudc ¢ san pham.

b) Trong khoéng nao ctia ¢ thi 1gi nhuén sé tiang khi ¢ ting, trong khodng nao thi lgi

nhuan giam khi ¢ tang?

& Bai 13. Mot cong ty tién hanh khai thac 17 giéng dau trong khu vie duge chi dinh.
Trung binh méi giéng dau chiét xuat duge 245 thiing dau mdi ngay. Cong ty cé thé khai
thac nhiéu hon 17 giéng dau nhung ct khai thac théem mot giéng thi lugng dau méi
giéng chiét xuat duge hing ngay giam 9 thimng. Dé giam déc cong ty c6 thé quyét dinh
s6 giéng can thém cho phit hop véi tai chinh, hay chi ra s6 giéng cong ty c6 thé khai

thac them dé san lugng dau chiét xuat ting len.

& Bai 14. Dao ham f'(z) ctia ham s6 y = f(x) ¢6 do thi nhu

hinh bén. Xét tinh don diéu va tim diém cuc tri ctia ham sb

y= f(x). 20 1o N4

22 +2c—m

& Bai 15. Cho ham s6 y = (m 1a tham s6). Tim m dé do thi ham s6 da

r—1
cho ¢6 hai cuc tri.

& Bai 16. C6 bao nhiéu gia tri nguyén ciia tham s6 m € (—2025;2025) dé ham s6
_2x+5
Cz4m

y nghich bién trén khodng (—oo; —1)?
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Y .



2 GIA TRI LGN NHAT, GIA TRI NHO NHAT

CUA HAM SO
I. DINH NGHIA

Cho ham s6 y = f(x) xac dinh trén tap hop D.
e S6 M dugc goi la gia tri 16n nhat ctia ham sé y = f(z) trén D néu
f(z) < M v6i moi = thuoe D va ton tai z¢ thudoc D sao cho f(xg) = M. Ki hieu

v Ly J @S M Y
—mgxf(x) ay :>mgxf($)— .

Jxg € D : f(l'o) =M
e S6 m dugc goi la gia tri nhé nhat ctia ham sé y = f(x) trén D néu

f(z) > m v6i moi x thuoec D va ton tai zo thuoc D sao cho f(zg) = m. Ki hiéu

flx)>m

m = mIi)n f(z) hay = mDin flz) =m.

L Luu Y. - Ta quy u6c khi chi néi gia tri 16n nhat hay gia tri nhé nhéat ctia ham
s6 y = f(x) (ma khong chi ré tap D) thi ta hiéu d6 1a gia tri l16n nhat hay gia
tri nhé nhat ctia ham s6 y = f(z) trén tap xac dinh clia no.

- Gi4 tri 16n nhat va gia tri nhoé nhat ctia ham s6 thuong dude tim bang cach st

dung dao ham va bang bién thién.

SVl avrrr

Tim gia tri 16n nhat, gia tri nhé nhat clia ham so6:

a) f(x) =223 — 922 + 122 + 1 trén doan [0; 3].
b) g(z) =z + i trén khoang (0;5).
c) h(z) =zv2— 2.
[} 0@%4@
x=1¢€]0;3]

a) Ta co f'(z) =622 — 182+ 12; f'(z) =0« 622 — 182 + 12 =0 &<
r =2 ¢ [0;3]
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

Ta c6 bang bién thién

x 0 1 2 3
I (x) + 0 = 0 +
. 10
() /////” /////
1 \ 5

Dira vao bang bién thién ta co:

min f(z) = f(0) =1 va max f(x) = f(3) = 10.

(053] (053]
b) Ta co ¢’ L 1 v’ —1 2 r=1
) acog(x)zl—P,g(x):()@l—P:0<:> e =0err-1=0&
r=—1
Ta c6 bang bién thién
x 0 1 5
g'(z) - 0 +

I

+00
g9() \
2

Duia vao bang bién thién ta c6 min g(z) = f(1) = 2 va ham s6 khong c6 GTLN.

(0;5)
¢) Tap xéc dinh D = [—\/5; \/5]

. 5 .TZ 2 _ 21,2 , 5 r=—1
Ta c6 h(x) =v2— 2 — = s h(r)=0&2-22"=0<

) NCETR .
Ta c6 bang bién thien

T2 —1 1 V2
B () - 0 + 0 -

h(x) \\\\\1/////1\\\\\

Duya vao bang bién thién ta ¢c6 min = f(-1)=—-1va max = f(1)=1.

v [~va:v3)
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(& Bai 2. Gia tri 16n nhét, gia tri nhé nhat ciia ham s6

Su phan htiy ctia rac thai hitu co ¢6 trong nude sé lam tiéu hao oxygen hoa tan trong

nuée. Nong do oxygen (mg/l) trong mot ho nude sau ¢ gio (t > 0) khi mot lugng rac
15t

E 1 Vao cac thoi

théai hitu co bi x4 vao ho duge xap xi béi ham s6 y = y(t) = 5 —

diém nao nong do oxygen trong nudc cao nhat va thap nhat?

135t2 — 15 1
'y’:O(:)135t2—15:0<:>t:§ (do t >0).

'& @%lél Ta co y/ = m,

Bang bién thién:

400

8
]
O | Wl

Y — +

Dua vao bang bién thién ta c6: Thoi diém ndng do oxygen trong nudc cao nhat 1a ¢ = 0

[\ol[e

p p 1
va thap nhat la t = 3

Il. TIM GIA TRI LGN NHAT, GIA TRI NHO NHAT CUA
HAM SO TREN MOT DOAN

Céc budc tim gia tri 16n nhat, gia tri nhé nhat clia f(x) trén doan [a;b] nhu sau:

e Budc 1. Tim cac diém z1;29;- - - ; 2, thudc khodng (a;b) ma tai d6 f/(z) =0
hodc khong ton tai.

o Budc 2. Tinh f(a); f(x1); f(z2); -+ ;5 f(wn); £(D).

e Budc 3. Goi M 1a s6 16n nhat va m 1 s6 nhi nhat trong cac gia tri tim dudgc

6 Buée 2. Khi do:

M = max f(z), m = min f(z).

[a;b] [a;0]

<, . 2, £ .. . ? 4 2 N ES 4 ~
Tim gia tri l6n nhat, gia tri nho nhat cua ham so g(z) = x + — trén doan [1;4].
x

8 8
lﬁo@zjmz Tacég/(x)zl—g;g/(x)20<:>1—$<:>x=2.

Ta c6 g(1) = 5:9(2) = 3 g(4) = =_.
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

Suy ra 1[111;141]19(%) =9(2) =3 va r[lﬁ?g(x) =g(1) =5.

Tam giac vuong c6 canh huyen bang 5 cm c6 thé c6 dién tich 16n nhéat bing bao nhieu?

[} o{é‘%zélﬁ. Goi mot canh gbéc vudng cua tam giac vuong la z (em), (0 < z < 5).
1
Canh g6c vuong con lai la v/25 — 2. Dién tich tam gidc vuong la S(z) = 53;\/25 — x2.
) 1
Xét ham so S(x) = STV 25 — 22 trén khoang (0; 3).

1 z?
Ta c¢6 S'(x) = = 25 — a2 — ——= .
=3 )
SI(CL’):0<:>\/25—$2—x—2:0@25—21’2:0@13:@(d00<l‘<5).
V25 — 12 2
Bang bién thién
r | 0 # 5
S'(x) 0 -
0 0
S|
4

? « L . , .~ , 2, A ? =z ~ N 25
Dwra vao bang bien thién ta c¢6 dién tich 16n nhat ctia tam giac vuong la T

I BAi TAP

@ 1B Trdc nghiém

¢ Cau 1. Cho ham s6 y = f(x) c¢6 bang bién thién nhu sau:

r |—=1 0 2 5
[ () + 0 = 0 +
A +00
() / /
3 \ 0

Ham s6 dat gia tri nho nhat tren doan [—1;5] tai diém

@a::—l. B r=0. © r=2. @x:5.

A N £ 1 .z . 2 £ ~ 2 . « 2
¢ Cau 2. Ham 0 f(z) =z + - dat gia tri nho nhat trén khoang (0; +00) tai diem

@le. ®B®) »=—1. © x=0. @sz.
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(& Bai 2. Gia tri lon nhét, gia tri nhé nhét cita ham s6

¢ Cau 3. Cho ham s y = f(r) xac dinh va lién tuc trén R va c6 bang bién thien nhu

Sau
r |—00 0 “+00
f'(@) - +
2
/() / \
—1 1

Khang dinh nao duéi day ding?

(A) GTLN ctia ham s6 bing 2.
GTNN ctia ham s6 bang —1.
(©) GTNN ctia ham s6 bang 1.

(D) Ham s6 khong ton tai GTLN .

O Cau 4. Cho ham s6 y = f(x) xac dinh, lién tuc trén [— 1; g} va c6 do thi 1a duong

cong nhu hinh bén. Gia tri 16n nhat M va gia tri nhé nhat m ctia ham s6 f(z) trén
[ —1; ﬂ la
2
yi

1=

1 L_(_)_\/ E] T

M
M=2m=—1.

@) M =4;m = 1.
0)

M:§;m:1.
@ 2

ym = 1.

ym

¢ Cau 5. Gi4 tri nho nhat ctia ham s6 f(r) = 2° — 21z trén doan [2;19] bang
(A) —36. —14/7. ©) 14V/7. (D) —34.

21 — 1 .
° - tren [~3;2] bing

$> Cau 6. Gia tri 16n nhat ctia ham s6 y =

@—g- ® 7. ©; © -7.
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

¢ Cau 7. Gia tri 16n nhat ctia ham s6 f(r) = —2* + 1222 + 1 trén doan [—1;2] bing

@) 1. 33. ©) 37. D) 12.
¢S Cau 8. Gia tri nhé nhat ctia ham s6 y = Va2 +4 1a

@ 2. ®) 4. © 0. © 1.

A . . 4, o £ x? — 3z
¢ Cau 9. Gia tri I6n nhat ctia ham s6 y =

trén [0; 3] bang

@) o. ®) 1. © 2. D) 3.

$O Cau 10. Gia tri 16n nhat ctia ham s6 y = = + V2 cos z trén doan [0; g] bang

@ V2. ® V3. @%4‘1. @g.

4> Cau 11. Gia tri 16n nhat clia ham sb y = e® 373 tren doan [0;2] bing

@A) €. e, ©) €. D) e.

¢S Cau 12. Gia tri nhé nhat clia ham s6 y = (22 — 2)e?* trén doan [—1;2] bang

@ —e?. —2¢2. ©) 2¢*. @ 2¢2.

¢ Cau 13. Gia tri 16n nhat ctia ham s6 y = In(2? + 2 + 2) 1a

(A) —1In14. In 12. © In4. (D) In 10.
$> Cau 14. Goi m va M lan luot 1a gia tri nho nhat va gia tri 16n nhat ctia ham s6
y = 2v/4 — 22. Khang dinh nido duéi day ding?

@A) m=0;M=2. ® m=-2;M =2,

© m=-2;M =0. D) m=0;M = 4.

N ., . o Z o N Z 4 P <
$& Cau 15. Gia tri nhé nhat cia ham so f(z) = x + — trén khoang (0; +o0) 1a
T
@) 3. 4. ©) 2. D 1.

x+1

Va2 +5

(A) Ham s6 khong c6 gia tri 16n nhat va gia tri nhé nhat .

¢ Cau 16. Cho ham s6 y = . Khang dinh nao duéi day ding?

Ham s6 khong c6 gia tri 16n nhat va c¢6 gia tri nhé nhat .
(©) Ham s6 c6 gia tri 16n nhat va gia tri nho nhat .

(D) Ham s6 c6 gia tri 16n nhat va khong c6 gid tri nhé nhat .
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(& Bai 2. Gia tri lon nhét, gia tri nhé nhét cita ham s6

A DY e In? .
$© Cau 17. Biet gia tri 16n nhat ctia ham so y = 2T tren doan [1;e3] 1a M = %, trong
T e

dé a,b 1a cac s6 tu nhien. Khi d6 a? + 2b% bang

@) 22. ®) 24 . © 32. D) 135 .

&> Cau 18. Tim tat ca cac gia tri cia tham s6 m dé gia tri nhé nhat ciia ham s6

y = —a3 — 322 + m trén doan [—1;1] bing 0.
@A) m=2. B m=6. © m=0. D m=4.

@ 3 Tu luén

& Bai 1. Tim gia tri 16n nhat va gia tri nhé nhat ciia cdc ham s6 sau:
a) y =% — 12z + 1 trén doan [-1;3].

b —x3 + 242% — 180z + 400 trén doan [3;11].

Yy

c) y=a* — 322 + 2 trén doan [0;2].

2 1
° +2 trén doan [3;7].

)
)
)
)

[@F

@

€xr —

7
e) y = sin2x trén doan [O 1—7;]

)
f) y

cos2x + 2x + 1 trén doan [—g;ﬂ]

(2% — 52+ 7) tren doan [0; 3].

g)y

)
1
h) y = zInz trén doan [g;e]
& Bai 2. Tim gia tri nhé nhat clia cadc ham s6 sau
a) y = 2® — 3z — 4 trén niia khoang [3;2).

b) y=z+ 2 trén khoang (0; +00).
x

32 — 4z

o trén khoang (—1; +00).

c) y=

& Bai 3. Tim gia tri 16n nhat, nhé nhat ctia cic ham s6 sau

a)y:\/4x—2x2, C)y:Q\/l—l’Q—l—Q?Q. e)y:I——l-l.
22 + 22 + 10
b) y=xzv16 — 22. d) y=vVor—1++3—u.

& Bai 4. Trong 5 giay dau tién, mot chat diém chuyén dong theo phuong trinh
s(t) = >+ 62+t +5,

trong d6 ¢ tinh bang giay va s tinh bang mét. Chat diém c6 van tdc titc thoi 16n nhat

bang bao nhiéu trong 5 giay dau tien d6?

> Biin soan: Ngd Dite T - 8 088 997 1004
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

& Bai 5. Khi lam nha kho, bac An muén cita s6 c¢6 dang hinh chit
nhat véi chu vi bang 4 m (tham khéo hinh vé). Tim kich thudc khung
clta 0 sao cho dién tich ctta so 16n nhat (dé hitng duge nhidu anh

sdng nhat)?

& Bai 6. Khdi lugng ¢ (kg) ctia mot mit hang ma clta tiem ban duge trong mot ngay
o o ax R . 1 o
phu thudc vao gia bén p (nghin dong/kg) theo cong thic p = 15— 30 Doanh thu ti viéc
ban mat hang trén cia cita tiém dude tinh theo cong thic R = pq.
a) Viét cong thitc biéu dién R theo p.

b) Tim gia ban méi kilogam san pham dé dat duge doanh thu cao nhat va xac dinh

doanh thu cao nhat do.

& Bai 7. Hop sita 1 [ dugc thiét ké dang hinh hop chit nhat véi day 1a hinh vuong canh

z cm. Tim z dé dién tich toan phan ctia hop nhé nhat.

& Bai 8. Trong cac hinh chit nhat ¢6 chu vi la 24 ¢cm, hay tim hinh ch@ nhat c¢6 dién

tich 16n nhat.

& Bai 9. Cho hinh thang c6 d4y nhé va canh bén bang nhau va bang 5. Tim dién tich

16n nhat ctia hinh thang can do.

& Bai 10. Mot nha sdn xuat muodn thiét ké mot chiéc hop c6 dang

hinh hop chit nhat khong cé nap, c6 day 1a hinh vuong va dién tich

bé mit bang 108 cm? nhu hinh bén. Tim cac kich thude clia chiée

hop sao cho thé tich ctia hop la 16n nhat.
& Bai 11. Mot nha san xuat can lam ra nhiing chiéc binh c¢6 dang hinh tru véi
dung tich 1000 cm?®. M#t trén va mat dudi ctia binh dude lam bang vat lieu co gia
1,2 nghin dong/cm?, trong khi mat bén ctia binh dugc lam bang vat lieu c6 gia 0,75
nghin dong/cm?. Tinh céc kich thuéc clia binh dé chi phi vat licu san xuat médi chiéc
binh 14 nhé nhat.

& Bai 12. Cho tam giac ABC can tai A noi tiép trong duong tron tam O, ban kinh 1
cm. Dit A =« (0 <o <m).

a) Viét biéu thiic tinh dién tich S clia tam gidc ABC theo a.

b) Tim dién tich 16n nhat cia tam gidc ABC.
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(& Bai 2. Gia tri lon nhét, gia tri nhé nhét cita ham s6

& Bai 13. Trong mot ngay, tong chi phi dé mot xudng san xuat = (kg) thanh pham
duge cho béi ham s6 C(x) = 223 — 3022 + 1772 + 2592 (nghin dong). Biét gia ban mdi
kilogam thanh pham la 513 nghin ddng va cong suat t6i da ciia xudng 20 kg trong mot
ngay. Khéi lugng thanh pham xuéng nén san xuat trong trong mot ngay la bao nhicu
dé lgi nhuan thu dugc cia xuéng trong mot ngay 1a cao nhat?

& Bai 14. Tt mot miéng bia hinh vuong c¢é canh bang 12 cm, ngudi ta cat bo di bon
hinh vuong nhé c6 canh béng = (¢cm) 6 bon gée (Hinh a) va gap lai thanh mot hinh hop

khong nap (Hinh b). Tim 2 dé thé tich ctia hinh hop 14 16n nhat.

X X
x| | x
12
s
............... g
x WL N
X X
12
a) b)

& Bai 15. Nhém ban Ditc dung trén mot khu dat
bing phing mot chiéc 1éu tit mot tam bat hinh
vuong c6 do dai canh 4 m nhu hinh bén véi hai
mép tam bat sat mat dat. Tinh khoang cach AB dé

khodng khong gian trong léu 1a 16n nhat.

& Bai 16. Mot doanh nghiép tu nhan A chuyén kinh doanh xe gan may cac loai. Hién
nay doanh nghiép dang tap trung chién lude vao kinh doanh xe hon da Future Fi véi
chi phi mua vao mot chiéc 1a 27 (trieu dong) va ban ra véi gia la 31 tricu dong. Vi gia
ban nay thi s6 lugng xe ma khach hang sé mua trong mot nam 13 600 chiéc. Nham muc
tieu day manh hon nita luong tieu thu dong xe dang an khach nay, doanh nghiep du
dinh gidm gia ban va udc tinh ring néu giam 1 triéu dong moéi chiée xe thi s6 luong xe
ban ra trong mot nam 13 sé ting them 200 chiéc. Vay doanh nghiép phai dinh gid ban

méi 14 bao nhiéu dé sau khi da thuc hién giam gia, lgi nhuan thu dugce sé 14 cao nhét.

& Bai 17. Mot doanh nghiép du dinh san xuat khéng qua 500 san pham. Néu doanh
nghiép san xuat = san pham (1 <z < 500) thi doanh thu nhan dugc khi ban hét s6 san

pham dé 1a F(z) = 2% — 199922 + 1 001 000z + 250 000, trong khi chi phi sdn xuat binh

250 000

quan cho mot sadn pham 1a G(z) = z + 1000 + dong. Doanh nghiép can san xuat

bao nhiéu san pham dé lgi nhuan thu duge la 16n nhat?
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

& Bai 18. Tu mot khic go tron hinh tru ¢6 duong kinh
bang 40 cm, can x4 thanh mot chiée xa c6 tiét dién ngang
14 hinh vuong va boén miéng phu to6 mau xam nhu hinh vé.

Tim chiéu rong = ctia miéng phu dé dién tich st dung theo

tiét dien ngang 1a 16n nhat.

& Bai 19. Ban An dang ding trén bo mot con song rong 1 km va mudn dén mot thi
tran & phia bén kia bd, cach 2 km xuo6i dong. Ban An du dinh cheéo thuyén theo mot
duong thang dén mot diém P trén bs déi dien (tham khao hinh vé) va sau dé di bo
quang duong con lai doc theo bo. Biét ban An cheo thuyén véi van téc 4 km/gio va di
bo véi van tdc Skm/gid. Goi z¢ (km) 14 khodng cach tit A dén P trong truong hop thoi

gian ban An dén thi tran 1a ngan nhat. Gia tri clia 3zo bang bao nhiéu?

& Bai 20. Mot cai cong trudsng cé hinh dang parabol cao 10 m va rong 6m. Ngudi ta
mudn dat mot khung hinh chit nhat dé thiét ké trang tri, c6 hai dinh nim trén vom
cong va hai dinh con lai ndm dudi mat dat. Khung hinh chit nhat dé c6 dien tich 16n
nhat bang bao nhiéu mét vuoéng dé cé thé dat vao cong truong (lam tron két qud dén

hang phan chuc)?

L]
E Lidvr
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3 DUGNG TIEM CAN CUA DO THI HAM SO

I. DUGNG TIEM CAN DUNG

Duong thing = = a dugc goi 1a mot dudng tiém can ding (hay tiém can

ding) ctia do thi ham s6 y = f(z) néu it nhat mot trong cac diéu kien sau

thoa man
& lim f(z) = 4o0. & lim f(z) = —o0.
Tr—a— Tr—a—
& lim f(x) = +o0. & lim f(z) = —o0.
r—at r—at

Dudng thang = = a 14 tiém can ding clia do thi ham s6 y = f(z) duge minh hoa nhu

hinh bén.
VA v ) ya xX=a
y = f(x) /‘T_“ k’r b '-__-_}Tﬂ‘"‘ /
a -'EL 0| a :_;-
Wlxl

PN N ™
VaRJAT
a) lim f(x) =+ b) lim f(x)=+w c) lim f(x)=-= d) lim_. f(x)=—=

=Y
Qo
-

P 0
X—=a
X—sa X—»a

BV xvrrr

Tim tiém can ding ctia do thi ham s6 sau:

2 3 2 _
a)y:f(m):_ziia b)y:g(x):x 2

[ 0@%@'@:
a) Tap xac dinh D = R\{5}.

20 4+ 3 2x + 3

Ta co i = li = —o0; li = i =
SO = I s T R g S e
Vay = = 5 la tiém can ding ctia do thi ham sob.
b) Tap xéc dinh D = R\{1}.
2 2

x° —2x x° —2x

Ta c6 li =1 = —o0; i =1l = .
@ c0 fup ot = T T = oo ol = i o = e

Vay x = 1 1a tiém can ding ctia do thi ham sob.
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= Chuong 1. Ung dung dao ham d& khio st ham sb

1. DUGNG TIEM CAN NGANG

Duong thang y = m dugc goi la mot dudng tiém can ngang (hay tiém can

ngang) ciia do thi ham s6 y = f(z) néu lim f(x) =m hodc lim f(z) =m.
T—>+00 T—>—00

Dudng thing y = m la tiém can ngang ctia do thi ham s6 y = f(z) dugc minh hoa

nhu hinh bén.

y Jr VA

) y=J(x)

v=11lx)

y=m T et ~—
y=

— m m
0 0
a) im f(x)=m b) lim f(x)=m

Tim tiém can ngang ctia do thi ham s6 sau:

m

=Y
=y

r—2 NG
a) y= f(x) = ) — _
) y = f(z) i1 b) y=g(z) N
[ a@iyzd&
z—2 1-2 1
a) Tacé lim f(z)= lim = lim =z,
T—+00 r—=+oodr +1  z—+oo 4 + % 4
. r—2 1-2
i fle) = lm T S Sy Y
1 . 2 X . N A
Vay y = 1 la tiém can ngang cua do thi ham so.
T 1
Ta co 1 = = =
b) aco w—1>I—iI-1c>og(x) T—+00 \/E + 2 x—+oo 1 + \/15 ’
1
lim g(z)= lim ﬁ2: 5 =1
T——00 T——00 \/5 + r——00 | + 75

Vay y = 1 la tiém can ngang ctia do thi ham sb.
I1l. DUGNG TIEM CAN XIEN

Duong thang y = az + b, a # 0, dudc goi 13 dudng tiém can xién (hay tiém
can xién) ctia do thi ham s6 y = f(z) néu lim [f(z) — (az + b)] = 0 hodc
T——00

lim [f(a:) — (az + b)] = (0,

r——+00

> Bicn soan: Ngd Diic Tid - B 088 997 1004



(&* Bai 3. Duong tiem can ciia do thi ham s6

Dudng thang y = ax + b 1a tiém can xién ctia do thi ham s6 y = f(x) dugec minh hoa

nhu hinh bén.

=Y

a) limr [f(x)—(ax+b)]=0 b) lim [f(x)—(ax+ b)]=0

L Luuy.
(1) Trong truong hgp tong quat, ta c6 thé tim he sb a,b trong phuong trinh
cua duong tiém can xién y = ax + b theo cong thitc nhu sau:

o= tim T2 0= i [10)- e

hoac

o= bz 1 G [f(z) — ax].

rT—>—00 I T—r—00

(2) Khi a = 0 thi do thi ctia ham s6 ¢6 tiem can ngang la dusng thiang y = b.

: PO 22% — 3

Tim tiém can xién cia do thi ham so y = %
T
(&) (g‘%mi@. Tap xac dinh D = R\{-5}.
212 —
Tacoa= lim 40 = pip 22737
r—+o0o I r—+o0o0 T4+ dx

. . 212 — 3z ) —13x
b= lim [f(@)—ac] = lm {=—g= - 296) P
Tuong ty, ta ciing c6 lim J@) =2; lim [f(x) - ax} = —13.

T——00 xr T——00

Do d6, do thi ham s6 c6 tiém can xien la duong thang y = z — 1.

Néu trong mot ngay, mot xudng san xuat dude z kilogam san pham thi chi phi trung

binh (tinh bing nghin déng) cho mot sdn pham dugce cho bdi cong thic:

502 + 2000
==

C(x)
Tim cac duong tiém can ctia do thi ham s6 y = C(z).

[ 0@%4@ Tap xac dinh D = R\{0}.
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

50 2000 50 2000
Ta c6 lim C(x) = lim Do+ 20 = +o00; lim C(x) = lim M+ A0 —00.
r—07+ z—0+ x z—0— z—0— x
Do d6 = = 0 1a tiém can ding ctia do thi ham so.
50z + 2000 50 + 2000
Taco lim Clz)= lim 2P0 iy 20 5,
T—r+00 T—+00 X T——+00 1
502 -+ 2000 50 + 2900
Tuong tu, ta cing c6 lim C(z) = lim Dw+ B0 _ lim ——%— = 50.
T—r—00 T—r—00 xr T—r—00 1
Do d6 y = 50 la tiém can ngang ctia do thi ham so.
[ sAi TAP
@ 1B Trdc nghiém
N PN ~ 2 PN . N £ - 1 N N 2
$® Cau 1. Tiém can ngang cua do thi ham s6 y = m o d la duong thang:
x
@:L’:—2. ® z=1. @yzl. @y:—Q.
A ~ . o N RN P 3r+1 ., N 2
$® Cau 2. Tiém can ding cia do thi ham so y = 5 la duong thang:
x‘ _
1 1
@az=2. ®r=—3. ©y=3. Dy=3.
A . 2 N [P ~ 2 X . N £ 2 - 7 N
$© Cau 3. Tiem can ding va tiém can ngang ctia do thi ham so y = Gx 3 |
— o

Wl =

(A) Tiém can ding la duong thang = = 2; tiém can ngang la duong thang y =
Tiem can ding la dudng thang = = g; tiem can ngang 1a duong thang y = —g :

o 2 2
(©) Tiem can ding la duong thang z = 2; tiém can ngang la duong thang y = 3

(D) Tiém can ding la duong thang = = 2; tiém can ngang la duong thang y = —% :
$> Cau 4. Cho ham s6 y = f(z) ¢c6 lim f(z)=1va lim f(z) = —1. Khing dinh nao

T—>+00 T—>—00
duéi day diang
(A) DO thi nhan y =1 va y = —1 la tiém can ngang .
Do thi nhan z =1 va 2 = —1 1a tiém can ngang .
(©) D6 thi nhan x =1 va y = —1 1a tiém can ngang .

(D) D6 thi khong c6 tiém can ngang .
> Cau 5. Do thi ham s6 nao sau day nhan dudsng thing « = —1 I tiem can ding?

32— 1 2 + 1
@A y= : ® y= -

x—|—+11 x—ll
—x T +
@y— x—2 ®y_x—2'
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(£" Bai 3. Duong tiem can ciia do thi ham s6

lim f(z)=-2
¢ Cau 6. Cho ham s6 f(z) xac dinh tren R\{1} v& thda man { *7~>°
lirf;_ f(z) =—o00
T—

Khéng dinh nao duéi day sai?

(A) D6 thi ham s6 c¢6 ding 2 dudng tiém can .
Do thi ham sé nhan duong thing = = 2 lam tiém can ding .
(©) Do thi ham s6 nhan dudng thang x = —2 lam tiém can ding .

(D) Do thi ham s6 nhan dudng thang y = —2 lam tiém can ding .

$> Cau 7. Tiem can xién ctia do thi ham s6 y =22 — 1 — la dudng thing

z+1

@A) y = 2z. ® y=x+1
©y=220-1. D) y=—22+1.

¢ Cau 8. Cho ham s y = f(x) ¢6 bang bién thién nhu sau:

T |70 —2 +00
f'(z) - -
1 +00
LI \
—00 —1

Tiem can ding ctia do thi ham s6 da cho la dudng thing c6 phuong trinh

@) y=-1. ® z=-1. © z=-2. @ y=-2

¢ Cau 9. Cho ham s6 y = f(x) ¢6 bang bién thién nhu sau:

T =0 —2 +00
f'(@) - -
1 +00
—00 —1

Tiém can ngang ctia do thi ham s6 da cho la duong thang c6 phuong trinh

@ y=-1. ® z=-1. © z=-2. ® y= -2

» Bién soan: /yd Duee Tai - g)) 088 997 7004
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

¢ Cau 10. Cho ham s6 y = f(r) xac dinh trén R\{—2}, lién tuc trén mdi khoang xac

dinh v& c6 bang bién thién nhu sau:

r |—o0 —2 +00
f'(x) + +
+00
2
(@) / e
2 —00

Khang dinh nao sau day la ding?

(A) Do thi c6 tiem can ding la dudng thang y = 2 va tiém can ngang la dudng thang

r=-2.

Do thi ¢6 tiem can ding 1a duong thing y = —2 va tiém can ngang la duong thang

r=-2.

(©) Do thi c6 tiem can ding 1a dudng thang = = 2 v& tiém can ngang la dudng thang

y=—2.
(D) D& thi c6 tiém can ding 1a dudng thang 2 = —2 va tiém can ngang la dudng thang

y=2.
¢ Cau 11. Cho ham s6 y = f(x) ¢6 bang bién thién nhu hinh vé bén dudi.

T |—00 -2 0 +o0

Do thi ham s6 da cho c6 bao nhiéu duong tiem can?

@A) 0. ® 1. © 3. D 2.

¢S Cau 12. Cho ham s6 y = f(x) c6 bang bién thien nhu hinh vé bén dudi.

T |—00 0 1 +00
f'(=) - - 0+
2 +00 +00
—2
—1

Tong s6 tiém can ding va tiém can ngang ctia do thi ham s6 da cho 1a?
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(£" Bai 3. Duong tiem can ciia do thi ham s6

@ 0. ® 1. © 2. ©® 3.

¢ Cau 13. Cho ham s6 y = f(z) xac dinh trén

VA
R\{1} v& c¢6 do thi nhu hinh bén. Khang dinh
nao duéi day dung?
(A) Tiem can ding la dudng thang = = 1 va !

tiem can xién la dudng thing y = —z.
Tiem can ding la dudng thang =z = —1 va
tiem can xién la dudng thing y = x.
(©) Tiém can ding la dudng thang =z = 1 va

tiem can xién la duong thing y = =.

(D) Tiem can ding la dudng thang =z = 1 va

tiem can xién la duong thing y = —2u.
A . .2 - . < . o ~ - N RN £ —5T + 3 |,
$O Cau 14. Giao dieém I cua hai duong tiém can ctia do thi ham so y = " 1a
@ I(1;-5). 1(0;=5) . © 1(0;5) . © I1(1;5) .
¢ Cau 15. S6 duong tiém can ctia do thi ham s6 y = 22x 1 1a
2 _
@) 1. 2. © 3. D 0.
2 _
¢ Cau 16. S6 duong tiém can ciia do thi ham s6 y = 952 - 1 1a
s
@) 1. 2. © 3. D 0.
$9 Cau 17. 86 dudng tiem can cia do thi ham s6 y =~ +3 — - 5+ 1
s
@) 1. 2. © 3. D 0 .
¢S Cau 18. S6 duong tiem can ditng ctia do thi ham s6 y = %9_3 1a
xXr xXr

@ 1. ® 2. © 3. D 0.

$> Cau 19. Tong sb duong tiem can ding va tiem can ngang ctia do thi ham sb

B $2+1lé
v= r— 2
of ® 2. @ 3. ®o.
A . o v R S
$® Cau 20. Tiém can xién ctua do thi ham s6 y = % la duong thang:
x

@y:x—Q. ®y=z. ©y=z+3. ®y2$—1.
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

CSBP Tv luan

& Bai 1. Tim tiem can ding va tiém can ngang ctia do thi ham s6 sau:

74:10—5
C2r—3°

—2r+7 C) oz
ir—3 A T—

a) y b) y=

& Bai 2. Tim tiém can ding va tiém can xién ctia do thi ham s6 sau:

a) _:v2+2
y_Qx—él'

_2.%2—3.%—6

b)y_:v—+2' c)y

222+ 9z 411
N 20 +5

& Bai 3. Cho ham s6 y = f(z) ¢6 bang bién thién nhu sau

T |—00 1 400
f'(@) + +
+00
1
—1 — 0
Tim cic tiém can ngang clia do thi ham s6 y = g(z) = 1

& Bai 4. Tim céc tiém can cta do thi ham sé sau:

4 l‘ | y I‘ i
: :| . \
:ll :I. |I l;/ 4
o /1 .7/ .
0 \ II'H , - = ,.-", la"rf . sTrzTeeceeeedta.... ==
s VA 2O ‘
\ i 0 £ I 7 »
| / | oy X
L |
2r —3 4+ —1 1622 — 8z
a) y= : e _ 0 o7
) Y= 5 15 10 b) y — ) Y= et
.- N . N . e A P 15t
& Bai 5. Nong do oxygen trong ho theo thai gian t cho bdi cong thice y(t) = 5— NN

v6i y duge tinh theo mg/l va t duge tinh theo gis, ¢ > 0. Tim céc dudng tiém can cta
do6 thi ham s6 y = y(¢). T do6, c6 nhan xét gi vé nong do oxygen trong ho khi thoi gian
t tré nén rat 16n.

& Bai 6. Goi I 1 giao diém giita tiem can ding va tiém can ngang ctia dd thi ham sb

_2x+3
y= r— 2

. Cho diém K(3;5), tinh hé s6 géc ciia duong thang qua I va K.

- 1 b . . < . « 2 2 . [N ~ 2
z 5 c6 do thi (¥). Goi I la giao diém cta hai tiém can cua

& Bai 7. Cho ham s6 y =

x4+
(¢). Xét tam giac déu ABI c6 hai dinh A; B thuoc (¢). Tinh do dai AB.
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(£" Bai 3. Duong tiem can ciia do thi ham s6

& Bai 8. Téc do danh may trung binh S (tinh bang tur trén phut) clia mot hoc vien

\ . . 10062 .
sau ¢t tuan hoc dugc cho bdi cong thitc: S(t) = R véi t > 0.
10062
a) Xem y = S(t) = e la mot ham so xac dinh trén khoang (0; +00), hay tim tiém

can ngang ciia do thi ham s6 do.
b) Nhan xét vé toc do danh may trung binh ciia hoc vien d6 khi thoi gian ¢ cang 16n.
& Bai 9. Theo thuyét tuong doi hep, khéi lugng m (kg) ctia mot hat phu thuoce vao toc

do di chuyén v (km/s) ctia n6 trong hé quy chiéu quan tinh theo cong thiic
m=m(v) = 7o
2
-5
, trong d6 my 1a khoi lugng nghi ctia hat ¢ = 300 000 km /s 1a toc do anh sang. Tim tiém
can ctia do thi ham s6 khéi luong hat.
& Bai 10. Mot manh vuon hinh chit nhat c¢6 dién tich bang 144 m?. Biét do dai mot
canh ctia manh vuon la z (m).

a) Viét biéu thiic tinh chu vi P(z) (mét) clia manh vuon.,

b) Tim cac tiém can ctia do thi ham s6 P(x).

» Bién soan: /yd Duee Tai - g)) 088 997 7004
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4 KHAO SAT VA VE DO THI CUA MOT SO

HAM SO CO BAN
I. SG DO KHAO SAT HAM SO

Dé khéo sat va vé do thi ham s6 y = f(z), ta thyc hién cac buée sau day:
e Budc 1. Tim tap xéac dinh ctia ham so.
e Budc 2. Xét su bién thién ctia ham sb
& Tim dao ham 3/, xét dau 3/, xac dinh khodng don diéu, cyc tri (néu co)
ctia ham sb.
& Tim gi6i han tai vo cuyec, gi6i han vo cyc clia ham sd va ciac dudng tiem
can ctia do thi ham s6 (néu co).
& Lap bang bién thién ctia ham so.
e Budc 3. Vé do thi ham so6
& Xac dinh cac diém cuc tri (néu c6), giao diém ctia do thi véi cac hé truc
toa do (néu c6 va dé tim)...
© Vé cac duong tiem can ctia do thi ham s6 (néu co).

& Vé d6 thi ham s6.

L\ Luu Y. Chi ra tam déi xting va truc ddi xing ctia dd thi ham s6 (néu o).

Il. KHAO SAT HAM 56 y = ax® + bx? + cx + d(a # 0)

L Luu Y. D6 thi ham s6 y = az® + ba® + cx + d(a # 0) luon nhan diém I (zo; yo)

lam tam doi xiing, trong d6 z 1a nghiém ctia phuong trinh y” = 0 va yo = y(zo).

Vi) & it

Khéo sat va vé do thi ciia cac ham sb sau:

a) y=—223 - 322 + 1. b) y =23+ 322 + 3z + 2.

o o@zjm a) Khao sat va vé do thi clia ham s6 y = —22° — 322 + 1.

36 > Bicn soan: Ngd Diic Tid - B 088 997 1004



» . » . < ~ 32X . > ~ Z < P >
C»/ Bai 4. Khéo sat va vé do thi cuia mot so ham so co ban

@ Tap xac dinh: D = R.
(2) Su bién thien:
& Chiéu bién thien:
Dao ham ' = =622 — 62; 4/ =0 < = = —1 ho#ic = 0.
Trén cac khoang (—oo; —1) va (0;+00), ¥’ < 0 nén ham s6 nghich bién trén
moi khodng do.
Trén khodng (—1;0), ' > 0 nén ham s6 dong bién trén khodng do6.
& Cuc tri:
Ham s6 dat cuc tiéu tai 2 = —1 va yop = 0.
Ham s6 dat cuc dai tai z =0 va ycp = 1.

& Céac gi6i han tai vo cyc: lim y= lim 2° (—2 — 34 x%) = +00;

T

r——00 r——00
. R 3(_9_ 3, 1) _ _
Ay = m e (2o S ) = e
© Bang bién thien:
x —00 —1 0 +00
Y — 0 + 0 —
+o0 1

0 —00

(3) Do thi:
Khi # =0 thi y = 1 nén (0;1) la giao diém ctia do thi véi truc Oy.
Tacoy=0< —223—32°+1=0<z=—1 hoécm:%.
Vay do thi ctia ham s6 giao véi truc Oz tai hai diém 1a (—1;0) va (%, O).

Diém (—1;0) la diém cie tiéu va diém (0;1) 1a diém cyc dai clia do thi ham sé.
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

DO thi ctia ham s6 ¢6 tam doi xtng la diem I (—3;3) nhu hinh vé ben dudi.

Y

b) Khdo sat va vé do thi clia ham s6 y = 23 + 322 + 3z + 2.
@ Tap xac dinh: D = R.
(2) Su bién thien:
< Chiéu bién thién:
Dao ham ¢/ =322+ 62 +3; 9y =0 2 = —1.
Ta ¢6 i =3 (z + 1) > 0 nén ham s6 dong bién trén (—oo; +00).
Ham s6 da cho khong c6 cuc tri.

& (Cac giéi han tai vo cuec:

8w

lim y= lim 2° (1—|—

T—r—00 T—r—00

. . 3 3 3
lim y= lim =« (1—{——+—2+ 3
T—>+00 T—>+00 X T T

& Bang bién thién:

z —00 —1 +00
Yy’ + 0 +
+00
y 1 —
—00 /

@ Do thi:
Khi z = 0 thi y = 2 nén (0;2) la giao diém ctia do thi véi truc Oy.

Tacoy=0ea>+32°+32+2=02=—2.
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(&' Bai 4. Khéo sat va vé db thi ciia mot s6 ham s6 co ban

Vay do thi clia ham s6 giao véi truc Oz tai mot diem (—2,0).
Y

34

Do thi ctia ham s6 ¢6 tam déi xing 1 diém I (—1;1).

1l. KHAO SAT HAM SO v = X2 20 ad — be £0)

cx +d

ar +b

L Luu Y. D6 thi ham s6 y = (¢ #0,ad — bc # 0):
CT

+d

(1) Nhan giao diém ctia tigm can ding va tiém can ngang lam tam déi xing.

@ Nhan hai duong phan giac ctia cac goc tao bdi tiém can diing va tiém can
ngang lam truc déi xing.

SV xvrrrn

Khéo sat va vé do thi ctia cac ham sb sau

r+1 2x S5+
a) y= ) b = . C = .
=1 R Jv=5_,
2 , N ~ X . 2 N A 1
[} o@‘*%ééz;. a) Khéo sat va vé do thi cia ham 86 y = Tt T
x_

(1) Tap xac dinh: D =R\ {1}.
(2) Sy bién thien:
& Chiéu bién thien:
—2

(x—1
moi khoang (—oo;1) va (1;+00).

Dao ham ¢/ = - Viy <0 v6i moi x # 1 nén ham s6 nghich bién trén

)2

& Tiém can:

P .o +1 . . or+1
Ta co lim y = lim =1; lim y = Ilim
T——00 z——ocox — 1 T—+00 =+ T — 1

= 1. Suy ra dudng
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

thing y = 1 1 tiém can ngang ctia do thi ham sb.
1 1
Ta c6 lim y = lim Tl —o0; lim y = lim T
z—1- z—=1-x —1 r—1t z—=1tr —1
thing z = 1 1a tiém can ding ctia do thi ham so.

= +o00. Suy ra duong

<& Bang bién thién:

x —00 1 +0o0
Y - -
1 +00
—00 1

@ Do thi:
D6 thi ctia ham s6 giao véi truc Oz tai diém (—1;0), giao v6i truc Oy tai diém
(0; —1).Dd thi ctia ham s6 dugc biéu dién trén dudi.
Tam d6i xitng ctia do thi ham s6 1a diém 7 (1;1).
Cac truc doi xting ctia do thi ham s6 14 hai dudng phan gidc clia cac goc tao bdi

hai duong tiém can z =1 va y = 1.

N W e Ot

H

2

b) Khdo sat va vé do thi clia ham sb y = T
l’ —

@ Tap xac dinh: D =R\ {%}

@ Sy bién thién:

& Chiéu bién thién:

-2 : . 1 . £ : <
Dao ham ¢/ = W Vi gy < 0 v6i moi z # 3 nén ham so6 nghich bién
x —
~ X ? 1 N 1
trén moi khoang (—oo;g) va (§;+oo).

& Tiém can:
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» . > . L~ 32 . ~ P £ >
C»/ Bai 4. Khéo sat va vé do thi cuia mot so ham so co ban

2 2 2 2
Tacoéd lim y= lim L —; lim y= lim ro_Z Suy ra duong
T——00 z——00 3x — 1 3’ z—+o0 z—+oo 3r — 1 3

2 2 . 2 X . N A
thang y = 3 la tiém can ngang cuia do thi ham so.

2z 2z
Ta c6 lim y = lim = —o0; lim y = lim
T—5 T3 3r—1 x%%+ x%gr 3r—1

= +o00. Suy ra

dudng thang = = £ la tiem can ding ctia do6 thi ham s6.

& Bang bién thién:

e | oo ! .
Y _ _
g +00
o . T2
—00 3

(3) Do thi:
Do thi clia ham s6 giao véi truc Oz tai diém (0;0), giao véi truc Oy tai diém
(0;0).D thi ctia ham s6 duge biéu dién trén dudi.

A AN s L £ 1s 12 12
Tam doi xting ctia do thi ham so la diem I <§; §>.

Cac truc doi xting cia do thi ham s6 14 hai duong phan giac clia cac goc tao bdi
. . . R 1 2
hai duong tiém can x = 3 ay = 3
Yy
4
3
2

—2
-3
c) Khéo sat va vé do thi clia ham s6 y = ;Ci—i
(1) Tap xac dinh: R\ {2}.
(2) Su bién thién:
& Chieéu bién thien:
Dao ham ¢ = LQ Viy > 0 véi moi 2 # 2 nén ham s6 dong bién trén

(2—-2)
moi khodng (—oo;2) va (2; +00).
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

<& Tiém can:

) 5
Taco lim y= lim rho —1; lim y= lim rho —1. Suy ra duong
T——00 -0 2 — X T—>+00 z—4002 — I
thing y = —1 la tiém can ngang ctia do thi ham sb.
T+ T+5
Ta c6 i = i = ;i = i = —o00. Suy ra duon
eop- Y T T T IR YT M T T W &

thang = = 2 I tiém can ding ctia do thi ham sb.

& Bang bién thién:

T | —00 2 +00
Y + +
+00 -1
—1 —00

@ Do thi:
D6 thi ctia ham s6 giao vé6i truc Oz tai diém (—5;0), giao véi truc Oy tai diém
(0;2).D6 thi ctia ham s6 duge biéu dién tren dudi.
Tam doi xting ctia do thi ham s6 1a diém I (2; —1).
Cac truc doi xting ctia do thi ham s6 13 hai duong phan gidc clia cac goc tao bdi

hai duong tiém can z =2 va y = —1.
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(&' Bai 4. Khéo sat va vé db thi ciia mot s6 ham s6 co ban

, , N A 2
IV. KHAO SAT HAM SO y— X "PX¥ €0 o m£o,
Ipx%—n

DA THUC TU KHONG CHIA HET CHO DA THUC
MAU)

azr?® + bx + ¢
mx +n

L\ Luu Y. D6 thi ham s6 y = (a # 0,m # 0, da thic tt khong chia

hét cho da thitc mau):
@ Nhan giao diém ctia tiém can ding va tiém can xién lam tam doi xing.
@ Nhan hai duong phan giac cia cac goc tao bdi tiém can ding va tiém can
xién lam truc doi xtng.

EVids)) arvrrnn

Khéo sat va vé do thi ciia cac ham sb sau:

1 1 B
=z ——. b) y=—-az+2— . _ Tzt
a) y=z—— Jy=—a+2-— Q) y=——
1
[ p@ﬁzaz ) Khao sat va vé do thi ctia ham s6 y = f(2) = — =
(1) Tap xac dinh: D =R\ {0}.
@ St bién thién:
& G6i han, tiém can:
Ta c6: lim f(z)= lim ( ) 00;
r—r+00 T—>r+00
lim f(x)= hm )
T—r—00
- 2 -1

= —0OQ.

Ta c6: lim f(z) = lim ~ —+oo hm f(z) = lim

z—0+ r—0+ x z—0~ x
Suy ra duong thing = = 0 1a tiém can dlIIlg ctia do thi ham sb.
lim [f(z)— (z)] = lim —% =0; lim [f(z)—(z)]= lim —% = 0.
T—>+00 T—>+00 T—>—00 T—>—00
Suy ra dudng thing y = z 1a tiém can xién ctia do thi ham s6 da cho.

& Bang bién thien:

2
R ¢+ 1
Dao ham ¢ = o

Phuong trinh ¢ = 0 vo nghiém, 3’ khong xac dinh tai z = 0.
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

T —00 0 +00
vy + +
+0o0 +00
Y _— "
—00 —00

& Chiéu bién thien: Ham s6 dong bién trén cic khodng (—oo;0) va (0; +00).
& Cyc tri: Ham s6 khong c6 cyc tri.
(3) Do thi:
D5 thi khong c6 giao diém véi truc Oy va giao vé6i truc Oz tai (—1;0) va (1;0).
D6 thi ham s6 nhan giao diém I (0;0) cia hai dudng tiém can ctia do thi lam tam
d6i xting va nhan hai dudng phan giac cia cac géc tao bdi hai duong tiem can

d6 lam truc doi xtng.

d Pe N ~ X . 2 N AL ].
b) Khao sat va vé do thi ctia ham s6 y = f(z) = -z +2 — |
x
(1) Tap xac dinh: D =R\ {-1}.
(2) Su bién thien:
& G6i han, tiém can:
1
Ta c6: lim f(z)= lim <2 —r— ) = —o0;
T—+00 T—+00 x+1
. ) 1
i 1) =t (20— o) = e
2
— 1
Ta cé: lim f(z)= lim ATl +o0;
r——1t r——11 r+1
—2?+ax+1
I = lim — T -
Am fle)= m = >
Suy ra duong thing = = —1 1a tiém can diing ctia dd thi ham sb.
. - . _ . 1 _ . . - _ _
Jim [f@)-@-a)] = dm gk o= 0 lm [f(x) - (2- )
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C»/ Bai 4. Khéo sat va vé do thi cuia mot so ham so co ban

. 1
xgrfnoo z+1 =0

Suy ra duong thing y = 2 — z 1a tiém can xién ctia do thi ham s6 da cho.
<& Bang bién thién:
—z? — 2x

(a:+1)27
y =0« 2= —2 hoac z = 0.

Dao ham ¢ =

T —00 -2 —1 0 +00
y' — 0 + + 0 —
+00 —+00 1
) —00 —00

& Chiéu bién thien:
Ham s6 nghich bién trén cac khodng (—oo; —2) va (0; +00);
Ham s6 dong bién trén cac khodng (—2; —1) va (0; —1).
& Ham s6 dat cuc tiéu tai 2 = —2 va yor = 5.
Ham s6 dat cuc dai tai 2 =0 va yop = 1.
@ Do thi:
Do thi ham s6 giao véi truc Oy tai diém (0;1) va giao véi truc Oz tai (% — \/75; 0)
va (% + \/75; O).
D6 thi ham s6 nhan giao diém I (—1;3) ciia hai duong tiém can ctia do thi lam

tam doi xitng va nhan hai duong phan gidc clia cic goc tao béi hai duong tiem

N\

can d6 lam truc do6i xing.

7

6

5

4

3

2\

-5 —4 -3 —2 3[1; 1 \z\zam

—2? —z+2
z+1 '

c) Khéo sat va vé do thi clia ham s6 y = f(z) =

> Biin soan: Ngd Dite T - 8 088 997 1004
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

(1) Tap xac dinh: D =R\ {~1}.
(2) Su bién thien:

& G6i han, tiém can:

Ta c6 ——;1:2 —rr2 + 2
Y x+1 x+1
xﬁnfoof(x) x%H«Ikloo ( v x -+ 1) oo
li = 1l — = )
x—l>r—noof(x) a:—1>r—noo < v x 4+ 1) oo
2
—r° — 2
Ta cé: lim f(xz)= lim e +00;
z——1+ z——1+ x+1
: . —rt—z+2
lim f(z)= lim ——— = —00.

T——1— T——1- r+1
Suy ra duong thing = = —1 1a tiém can ding ciia do thi ham sb.

: _(—) = L 2 _ 0 1 (=)= L 2
i ()~ (—a)) = lim_ 2 =0 lim_[f(e) — (~o)] = lim 22~ 0.
Suy ra dudng thang y = —z 1a tiém can xién ctia do thi ham s6 da cho.

& Bang bién thién:
—g? — 21 — 3
(z + 1)
Phuong trinh ¢ = 0 v6 nghiém, ¢’ khong xac dinh tai x = —1.

Dao ham ¢/ =

T —00 -1 +00
Y — -
+00 +00
) \ \
—00 —00

& Chiéu bién thien: Ham s6 nghich bién trén cac khodng (—oo; —1) va (—1; +00).
& Cuye tri: Ham s6 khong c6 cyc tri.
(3) Do thi:
D6 thi ham s6 giao véi truc Oy tai diem (0;2) va giao véi truc Oz tai (—2;0) va
(1;0).
D6 thi ham s6 nhan giao diém I (—1;1) ctia hai dudng tiém can ctia do thi lam

tam doi xitng va nhan hai duong phan gidc clia cic goc tao béi hai duong tiem
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(&' Bai 4. Khéo sat va vé db thi ciia mot s6 ham s6 co ban

can d6 lam truc doéi xing.

Y
5
2
1
-5 —4 =3 -2 Q1O I\ 2 3%
-1
-2
-3

VA
a

V. VAN DUNG DAO HAM VA KHAO SAT HAM SO
DE GIAI QUYET MOT SO VAN DE LIEN QUAN DEN
THUC TIEN

Xét mot vat that dat trude thau kinh hoi tu c6 tieu cu f > 0. Goi d 1a khoang cach tir

vat dén thau kinh (d > 0),d’ 1a khodng cach tit thau kinh dén anh (dnh that thi d’ > 0,
anh &o thi d’ < 0). Ta c¢6 cong thic:
1 af
d==+=hay d = -2
PR i

P 3
Xét truong hop f =3, dat z =d,y =d'. Ta ¢6 ham s6 y = *

r—3

va x # 3.

a) Khao sat va vé do thi clia ham s6 tren.

b) Dya vao do thi ham sb trén, hay cho biét vi trf clia vat dé anh ctia vat la: anh
that, anh ao.

c¢) Khi vat tién gan dén tiéu diém thi 4nh thay doi nhu thé nao?

Théu kinh héi tu

B

Vit AB I
A

.................................................

c&o@%m a) Vi d >0 nén véi z = d thi z > 0.
(1) Tap xéc dinh: D = (0;3) U (3; +00).
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

(2) Su bién thien:
<& Chiéu bién thién:
-9 . . N 2 . 2 _
Dao ham ¢ = W Viy' <0 v6i moi x € D nén ham s6 nghich bién trén
x J—

moi khoang (0;3) va (3;400).

& Tiém can:

3 3
Ta c6 lim y = lim T 3; lim y = lim T o _3, Suy ra duong
T——00 r——00 T — 3 T—+00 T—4+00 T —
théng y = 3 1a tiém can ngang ctia do thi ham sob.
- . 3 . , 3 .
Ta c6 lim y = lim i —o0; lim y = lim IS = +o00. Suy ra duong

r—3~ r—3- T — r—31 r—3T T —
thang = = 3 1 tiém can ding ctia do thi ham s6.

& Bang bién thién:

T 0 3 +0o0
Y - -
0 +00
—00 3

@ Do thi:
Do thi clia ham s6 giao v6i truc Oz tai diém (0;0), giao véi truc Oy tai diém

(0;0).Dd thi ctia ham s6 dugc biéu dién trén dudi.

vt

Tam ddi xting ctia do thi ham s6 14 diém I (3;3).

Cac truc doi xting ctia do thi ham s6 14 hai dudng phan giac clia cac goc tao bdi
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C»/ Bai 4. Khéo sat va vé do thi cuia mot so ham so co ban

hai duong tiém can z =3 va y = 3.
b) e Dé vat 1a dnh that thi @ > 0, tiic la y > 0.
Quan sat do thi ham s6 y = w?)__xg ta thay trén khodng (3;+o00) do thi ham s6 nam
phia trén truc Oz nén y > 0. Vay véi x > 3, titc d > 3 hay khoang cach tit vat dén thay
kinh 16n hon 3 thi anh cua vat la anh that.

e Dé vat 1a anh 4o thi ¢’ < 0, tic 1a y < 0.
3z

Quan sat do thi ham s6 y = 2 ta thay trén khoang (0;3) do thi ham s6 nidm phia

dudi truc Oz nén y < 0. Vay véi 0 < z < 3, titc 0 < d < 3 hay khoang cach tit vat dén
thay kinh 16n hon 0 va nhé hon 3 thi 4nh ctia vat 1a anh Ao.
c¢) Khi vat tién gan dén tiéu diém, tic vi tri A tién gan dén vi tri F, thi khodng cach
AF dan tién t6i 0, hay d — f — 0, suy ra d — f, tiic 1a x — 3.

Anh An cheo thuyeén tit diém A trén bo mot con song thang

rong 3 km va muén dén diem B § bo doi dien cach 8 km ve Wyl
phia ha Iuu cang nhanh cang t6t (hinh bén). Anh An c6 the . (; i
cheo thuyen truc tiép qua song dén diém C roi chay bo dén b
B, hoidc anh c6 thé cheo thuyén thing dén B, hoac anh ciing 8 km
c6 thé cheo thuyén dén mot diem D nao dé gitta C' va B 1di

chay bo dén B. Néu van toc cheo thuyen 1a 6 km/h va van gl

toc chay bo 1a 8 km/h thi anh An phai cheo thuyén sang bo
§ diém nao dé dén dugc B cang sém cang tot? (Gia sit ring
van téc ctia nude 1a khong dang ké so véi van téc cheo thuyen

clia anh An).

o8 Ham(ﬁ (/af;%g(zl; Dit CD = v6i 0 < x < 8. Khi d6, AD = V9 + #2.

£/ 2
Thoi gian di hét quang duong AD la: % (h).

8 —x

Do dai quang duong BD 1a 8 — x (km). Thoi gian di hét quang duong BD la: (h).
Thoi gian ngudi d6 di dén B bing cach chéo thuyén dén mot diem D nao do giita C va
B 10i chay bo dén B la

2 _
\/92—x +8 Sx (h)
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

Bai toan trd thanh tim gi4 tri nhé nhat ciia ham s6

V9 28—
Yy = T + * (0 <z <8).
6 8
Ta co:
p x 1, x 1
= Sy =0e ==
6\/9+$2 8 6\/9—|—x2 8
z>0 x>0 9\/7
S8 =69+ 12 & PEN éx:%_
6422 = 36(9 + 2?) 2812 = 324
Bang bién thién:
Y - 0 +
3 AE
2

Dua vao bang bién thién ta thay anh An phai chéo thuyén dén diém D cach C' mot doan

IVvT p £
%_ (km) thi sé dén B s6m nhat.

Ngudi ta muén ché tao mot chiéec hop hinh hop chit nhat c6 theé tich 500 cm? véi yeu

cau dung it vat licu nhat. Chiéu cao hop phai 1a 2cm, cac kich thuée khac 1a z,y véi
x>0,y>0.

a) Hay biéu thi y theo .

b) Chiing t6 rang dién tich toan phan cia chiée hop la:

1
S(x) =500 + 4z + @
T
c¢) Lap bang bién thién ctia ham s6 S(x) trén khodng (0; +00).
d) Kich thuéc ctia hop 1a bao nhiéu thi dung it vat lieu nhat? (Lam tron két qua

dén hang phan mudi.)
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C»/ Bai 4. Khéo sat va vé do thi cuia mot so ham so co ban

[ Ha()/z(/f L/(E/z(fzf(z"zl.

250
a) Taco V=500=zy2=y=—.
T

) 3 250 1000
b) Dién tich xung quanh Sy, =2(z +y).2=4(z +y) =4 (:r: + —) =dr+ —.
T

. .z 250
Dién tich day chiec hop Saay = 2vy = 2x.—— = 500.
X

T

Dién tich toan phan ciia chiéc hop 1a

1000
T
1000 1000
¢) Taco §'(x) =4— —5(2) =0 < 4— — =0 < z=5V10.
T x
Bang bién thién:
x |0 5v10 +o0
Y - 0 +
400 +00
500 + 40v/10
N 2 L [N 2 2 £ N 250

d) Duya vao bang bién thién dé S(x) nhé nhat thi z = 5/10 ~ 15,8 = y = T 15, 8.

Vay hop c6 kich thuéc = ~ 15,8,y ~ 15,8 dung it vat lieu nhat.

B 541 TAP

@ | B Tréc nghiém

¢S Cau 1. Bang bién thien bén dudi 1a ctia ham s6 nao sau day ?

r |00 0 2 +00
/() U
400
3
O ~_
—00
@y:x3—3x2—1. y:—x3+3a72—1.
@y:x3+3$2—1. @y:—x3—3x2—1.
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

¢ Cau 2. Bang bién thién bén dudi la ctia ham s6 nao sau day ?

T |—o0 —2 0 +00
f'(x) + 0 — 0 +
+00
—00 1

@y:xg—?)xz—l.
@y:x3+3m2—|—1.

B y=—-a+32%2-1.

@y:—x3—3x2—1.

¢S Cau 3. Do thi hinh bén 1a ctia ham s6 nao sau day? Ay

@y:x3—3x2+3.
© y=a3—3x+3.

¢S Cau 4. DO thi hinh ben 14 ctia ham s6 nao sau day?

@y:x3—3x+1.
@y:—x3—3x2—1.

y=—a3+32%+3.
D) y =23 — 322 - 3.

B y=a2%—3z—1.

@y:x3—|—3x2+1.

T
¢ Cau 5. D6 thi hinh bén 14 ctia ham s6 nao sau day? Yy
-2
@y:x3+3x. y:x3—3x. !
1
©) y=—a3+ 2. @y:—x3—2x. X 1 L
-2 =1 O\ | |2
:
|
_al_

¢S Cau 6. DO thi hinh bén 1a ctia ham s6 nao sau day?

@A) y =2 — 322 + 3z + 1.
© y=a®-3r+1.

y = —x3 + 322 + 1.

D y=—a%—32%2 - 1.

52
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C»/ Bai 4. Khéo sat va vé do thi cuia mot so ham so co ban

> Cau 7. Ham s6 y = —22 + 32 ¢6 do thi 14 hinh nao trong cac hinh duéi day ?

N P N u
$© Cau 8. Cho do thi ham s6 y = f(z) nhu hinh bén. Do \ T

thi ham s6 cit truc tung tai diém cé toa do la -1\ 0

@ (-40. ® (-1;0. © (0;-4). @ (0;2).

$> Cau 9. Cho ham s6 y = az® + bz’ + cx +d,a,d € R c6 do
thi nhu hinh vé. Ménh deé nao dang?

A) a>0,d>0. B) a<0,d>0.
© a>0,d<0. D) a<0,d<0.
2 N . AY
$© Cau 10. Cho ham s6 y = ax® + ba? 4 cx + d ¢6 do thi nhu
hinh vé&. Ménh dé nao dang?
@A) a>0b<0,c<0,d>0. B a>0,b>0,c>0,d>0. i
© a>0b<0,c>0d<0. D a>00b>0,c<0,d>0. 0
Y
¢ Cau 11. Cho ham s6 y = ax® + bz + cx 4+ d ¢6 do thi nhu \ /\
hinh vé. Ménh dé ndo dang? T

O
@A) a<0,b<0,c>0d>0. B a<0,b>0,c>0,d>0. \/

© a<0,b>0,c<0,d<0. D a<0,b<0,c<0,d<0.

Hoy
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

¢ Cau 12. Cho ham s6 y = az® + ba? + cx + d c6 do thi la y

=~

duong cong trong hinh vé bén duéi. Trong cac hé s6 a,b,c,d 0] /\ /

¥

c6 bao nhiéu s6 duong?

@A) 1. ® 2. © 3. D) 0.

b 1Y
GH0 6 dd thi 1a duong cong [

$» Cau 13. Cho ham s6 y =

cr +
trong hinh vé bén. Toa do giao diém ctia do thi ham s6 da

cho va truc hoanh la

@ (0;-2). ® (20). © (-2;0). @ (0;2).

¢S Cau 14. Bang bién thién bén dudi 1a clia ham sé nao sau day ?

T =0 -1 +00
f'(x) + +
+00
2
(@) / e
2 —0o0

20+ 1 x+2
®y=—"—" ® y=

Qx_l _1+x1'
T+ T —
©uv=""7 Ov=5—7
¢S Cau 15. Bang bién thién bén dudi 1a ctia ham sé nao sau day ?
xr |—o0 1 +00
f'(z) - -
+00
1
() \ \
—00 1
2—x T+ 2 T+ 2 r—3
®y—x+1' y—x—l' ©y_x+1' ®y_x—1'
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C»/ Bai 4. Khéo sat va vé do thi cuia mot so ham so co ban

¢ Cau 16. Biét dd thi ham s6 f(z) = xi

a 1a s6 thuc

Y

cho truéec va a # 0 ¢6 do thi nhu hinh bén dudi. Meéenh dé

nao duéi day ding?
@) fl(r)>0,Vr eR.
© f'(x)>0,Vr # 1.

yiyf

f'(z) < 0,Vx € R.
D) f'(x) <0,V # 1.

¢ Cau 17. Do thi hinh bén 13 ctia ham s6 nao sau day?

20 +1 1—2x

®y_2x_11. 9—2:,34;11-
xr — T

©y:x+1' ®y:x+1'
ar —

$> Cau 18. Cho do thi ham s6 y =

€r —

Khéng dinh nao duéi day ding?

A b<0<a BO0<b<a ©b<a<0 M0O<a<b

> Céu 19. Cho db thi ham s6 y = 22

. nhu hinh vé.

\ A

_______________________

(]
-

b whu hinh vé. Tinh

r+c 0
gia tri bieu thic T'=a — 3b + 2c. — 1 20—
@ 12 . 7. © 10. ® -9 . __"'_}\
¢ Cau 20. Bang bién thién bén dudi 1a ctia ham s6 nao sau day?
T |—00 0 1 2 +00
f(x) + 0 - - 0 +
9 +00 +00
W N N
6
— 0 — OO
2 2
x4+ 4x — 2 T+ 2r — 2
@A y="—"—"". y = .
r—1 r—1
@ _x2+2x—2 _x2—|—2
v= r+1 v= r—1
55
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

¢ Cau 21. Bang bién thién bén dudi 1a ctia ham sé nao sau day?

T |—00 0 1 2 +00
f(x) + 0 - - 0 +
0 400 400
W N N
4

2 2?4+ 22 —2
@y— 1 Z/—T-

T
Sx —4x —z2
©Oy=="—7 Dy=7
$> Cau 22. D6 thi hinh beén la ctia ham s6 nao sau day? Y %
222 +3r + 1 2 +ax+4 :
Wy="—r7— - Oy
@ — _.172—31'—|—10 @ *3562_’_51'—2 —3 o ,“;I T
v= r+1 ' v= r+1 ' s

' ~
R el e

¢ Cau 23. DO thi hinh bén 14 ctia ham s6 nao sau day?

20 +1 212 + 6 — 8 ,
P AP afr

2 z—2

7 —295—1—1 —2x* + 62 — 8 5
©y7 .T_2 ’ ®y7 x—z ’ O/’ i T

y 3

5
T e

@ 3 Tu ludn

& Bai 1. Khao sat va vé do thi clia cac ham sb sau

& Bai 2. Khao sat va vé do thi clia cac ham sb sau

3z +5 —22 —2% 422 —4
a) y= ) c) y= . R e
Vy=""5 ) y= " ¢) y=———5—.

z—3 22— 2x 42 202 +3x -5
b) y = ) d) y=—F"—" = f) y="r——
)y=1— )y — )y P
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C»/ Bai 4. Khéo sat va vé do thi cuia mot so ham so co ban

& Bai 3. Mot mau giay in hinh chit nhat dudgc thiét ké v6i viung in c¢6 dién tich 300cm?,
1é trai va 1é phéi 1a 2 cm, 1& trén va 1é dudi 1a 3 em. Goi = (cm) 1a chiéu rong cta to
giay.

a) Tinh dién tich cta to gidy theo z.

b) Ki hi¢u dién tich to gidy la S(z). Vé bang bién thién ctia ham s6 y = S(x).

¢) Tim kich thuéc ctia to gidy sao cho nguyén lieu gidy dugc st dung la it nhat.

Z 2 - 1 N 2 z X .
& Bai 4. Cho ham s0 y = ‘ 3 Chiing t6 rang duong thang y = —x cat do thi ham
—z
s6 da cho tai hai diém phan biét.
.. 2 (m—1)x—2 . P, 2 ax 1 pa A s
& Bai 5. Cho ham s6 y = 5 (m 1a tham s6). Tim m dé do thi ham so da cho
m—2—u

c6 mot nhanh nam hoan toan trong géc phan tu thit nhat ctia hé truc Ozy.

2425 —m
z—1

& Bai 6. Cho ham s6 y = (m 1a tham s6).

a) Tim m dé d6 thi ham s6 da cho c6 hai diém cyc tri.
b) Chiing t6 rang khi m = 2, ham s c6 hai diém cyc tri. Viét phuong trinh duong
thang di qua hai diém cuc tri ctia do thi ham sé nay.

& Bai 7. Gia st chi phi dé san xuat z san pham ciia mot nhd may ducc cho béi

C(z) = 0,222 + 10z + 5 (trieu dong). Khi d6, chi phi trung binh dé san xuat mot don vi
C(x)

T

san pham 1a f(z) =
a) Khdao sat sy bién thién ctia ham s6 y = f(x).
b) S6 lugng san pham can san xuat 14 bao nhiéu dé chi phi trung binh 13 thap nhat?
& Bai 8. Mot quan thé ca dude nuoi trong mot ho nhan tao lic ban dau c6 80 000 con.

Sau ¢ nam, s6 lugng quan thé ca néi trén dude xac dinh béi

20(4 + 3t)
N(t) =222
()= 3770, 051

a) Khao sat si bién thién ctia ham s6 y = N(t).

(nghin con)

b) S6 lugng t6i da c6 thé c6 ctia quan thé ca 1a bao nhiéu?
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5 ON TAP CHUGNG 1

B BAi TAP

@ | B Tréc nghiém nhiéu phuong én luva chon
¢S Cau 1. Ham s6 y = 2® — 3z + 1 nghich bién trén khodng nao dudi day?
@ (—o0;1) . (—1;1). © (-2:2) . © (1;400) .

A~ -, 2 <z . 2, L N sz . 2 L 2 N A 4 ~
$® Cau 2. Tich cta gia tri 16n nhat va gia tri nhé nhat cia ham s6 f(z) = z + — trén
xZ

doan [1;3] bang

% : % : © 20 . D) 6 .
~ . . - ) S 2 3r+2 .
$® Cau 3. Phuong trinh tiém can ngang ciia do thi ham so y = 1 la
x
@.17:—1. :U:3. @y:3. @yzQ.
¢S Cau 4. Cho ham s6 y = f(z) c6 bang bién thién nhu sau
r |—00 0 1 400
f(x) + 0 - 0 +
400
2
—6
—00
Gi4 tri cuc tidu ctia ham sb da cho 1a
@™ 0. 3. © —4. D 2.
22+ 22 — 3

$> Cau 5. Duong tiem can xién ciia do thi ham s6 y = 14 duong thang cé

phuong trinh la

@y:x—l—4. y:x—l—l. @yzx—?. ®y=$—4.

O Cau 6. Gid tri 16n nhat clia ham s6 y = 22 — 8Inx trén doan [1;¢] 1a

™ 1. ® 10 . (€ 4—-8In2. D) e -8.

$> Cau 7. Tam d6i xiing ctia do thi ham s6 y =2 — 1 +

cO toa do 1a
T

@ (-2;-3) . (2;-3) . © (-2:3) . D (2:3) .
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(£ Bai 5. On tap chuong 1

&> Cau 8. Gia stt dan s6 ctia mot thanh phd A sau ¢t nam ké tit nam 2024 dudgc mo
36t 4+ 5
2t+3
thanh phé A khong vigt qua bao nhiéu trieu nguoi?

(A) 289 m/s . 487 m/s . ©) 111 m/s . (D) 105 m/s .

> Cau 9. Mot vat chuyén dong thing véi phuong trinh chuyén dong la s = —263 +

ta boi ham s6 N(t) = (t > 0) trong d6 N(t) dugc tinh bang trieu ngudi. S6 dan

24t? + 9t — 3 v6i t tinh bang giay va s tinh bang mét. Ho6i trong khodng thoi gian 8 giay,

ké tit ldc bat dau chuyén dong, van tdc 16n nhat ctia vat dat duge bing bao nhieu?

(A) 289 m/s . 487 m/s . © 111 m/s . (D) 105 m/s .

A « L N &2 < X . < Z 2 3
& Cau 10. Biet duong thang y = 2z — 3 cat do thi ham so y = xj?)
x

tai hai diém A
va B. Toa do trung diém I ctia doan thang AB la
I —1;—2) . [(—1;—9) .
oy A
8 4)° 4 2) "
¢S Cau 11. Cho ham s6 y = f(x) c6 dao ham trén R thoa man f'(z) < 0,Vx € (—1;3)
va f'(x) > 0,Vz € (3;5). Phat biéu nao dudi day ding?

(A) Ham s6 f(z) nghich bién trén cac khoang (—1;3) va (3;5) .
Ham s6 f(x) nghich bién trén khoang (3;5) va dong bién trén khoang va (—1;3) .
(©) Ham s6 f(z) dong bién trén cic khoang (—1;3) va (3;5) .
(D) Ham s6 f(z) dong bién trén khodng (3;5) va nghich bién trén khodng va (—1;3) .
¢ Cau 12. Cho ham 86 y = f(z) c6 bang bién thién nhu sau
—00 -2 1 +00
f(x) — 0 + 0 -
+00
3
I .
1 .

Ham s6 da cho dong bién trén khoang nao duéi day?

@) (—o0;-2) . (=25 400) . © (-2:0). D (—o0;1) .
$> Cau 13. Do thi ham s6 nao dudi day c6 dang ba dudng tiem can?

@ Y= y= —:r:+9

:17—2x+3 1-—2x
Ov="5_7 Ov=17
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

$> Cau 14. Cho ham s6 y = f(z) ¢6 dd thi nhu hinh vé. vA

Ham s6 y = f(r) dong bién trén khoang nao dudi day? >

@) (—o0;—2) (=2,0) .  © (-2+00) D) (—0;2) . /;\

¢> Cau 15. Cho ham sb y = f(«) ¢6 dé thi nhu hinh ben.

Phat biéu nao dang?

@ Toa do cuc dai la (—2;4) Toa do cuc tiéu 1a (—2;0)

© Toa do cuc dai 1a (-2;0) D) Toa do cuc tidu 1a (—2;4)

¢ Cau 16. Cho ham s6 y = f(x) ¢6 do thi nhu hinh beén.
Goi m, M lan lugt 13 gia tri nhé nhat va gia tri 16n nhat cia

ham s6 y = f(x) trén doan [0;5]. Khang dinh nao sau day

ding?
A) 3m+ M =16 . B) 8m+3M =16 .
© 12m —3M =13 . D) 12m —4M =5 .

|

> Cau 17. Cho ham s6 y = f(z) ¢6 dd thi nhu hinh bén. Phat biéu nao duéi day la

y‘ \

ding?

(A) Do thi ham s6 c¢6 duong tiém can ding z = 2, tiém can ngang y = 2 .
Do thi ham s6 c¢6 duong tiem can ding = = 2, tiém can ngang y =1 .
(©) Do thi ham s6 c6 duong tiem can ding z = 2, tiém can ngang y =0 .

(D) D6 thi ham 86 c¢6 duong tiem can ding x = 0, tiém can ngang y = 1 .
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(£ Bai 5. On tap chuong 1

¢S Cau 18. Ham s6 nao duéi day khong co cuyc tri?
20 — 1
2
=x°—3 2. = .
@ y=a®-30+ ®y="—
@y:fk' @y:—x3+x.

¢S Cau 19. Cho ham s6 y = f(z) thoa man: liI121+ flz) =1, lirgl f(z) =1; lim f(z) =
z— T—2-

T——00

2; lim f(z) = 2. Khing dinh nao sau day ding?

T +o0
(A) Duong thang = = 2 1a tiém can ding ctia dd thi ham s6 .
Duong thang y = 2 1a tiém can ngang ctia do thi ham s6 .
(©) Dudng thang y = 1 1a tiém can diing ctia do thi ham sb .
(D) Duong thang = = 2 1a tiém can ngang ctia do thi ham s6 .
¢ Cau 20. Cho ham s6 y = f(z) ¢6 dao ham f'(z) = z(z — 1)%(z + 2)* v6i moi = € R.

S6 diem cuc tri ctia ham s6 da cho 1a

@ 1. ® 0. © 2. ® 3.

&> Cau 21. C6 tat ca bao nhiéu gia tri nguyén duong ciia tham s6 m dé ham sb

r+m N .z .

— ~ A~ ~ N\ ? z ? /{?
Y= 5003 dong bien trén tung khoang xac dinh ctia no?

@) 2021 . 2024 . ©) 2023 . D) 2022 .

2
P 1 D .

$® Cau 22. Cho ham so y = % Ham s6 dat cuc dai tai diem x = 2 khi

@ m=—1. B) m=-3.

© me{-3,-1} . D) mea.

20+ 1

$® Cau 23. Gia tri nhd nhét clia ham s6 y = : tren doan [2;3] bang

@A) -5 . ® -2. © 0. D 1.

¢ Cau 24. Cho ham s6 y = f(z) xac dinh trén R va c6 bang bién thién nhu sau:
r |—00 0 1 3 +00
f(x) -0 4+ 0 - 0 -+

e /0\4/0\

Sé diém cuc tri ctia ham sé 1a:

@ 3. ® 2. © 1. D 0.
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

¢ Cau 25. Gia tri 16n nhat M va gia tri nhé nhat m ciia ham s6 y = x — sin 2z trén

doan [0; 7] 1an lugt 1a:

(D]W:Wﬂn:g—vg.

(DJW:WJn:%—l.

B M=r,m=0.
(D]W:Wﬂn:%g—vg.

24+ 1

$> Cau 26. Cho ham so y = 21053

. Téng s6 cac duong tiem can ctia do thi ham

so da cho la

@ 1. 2 . © 3. D) 4.
¢ Cau 27. Do thi ham s6 nao dudi day c6 dang duong cong

nhu hinh vé

r—1
y:x—Q'
213 ? \/ '
C)y:xg—&ﬁ+1. C)y—x

42

@y:—x3+31‘+1.

¢ Cau 28. DO thi ham s6 nao dudi day c6 dang duong cong

nhu hinh vé

C)y:Zﬁ+2.

@y:—x3+3x+2.

B y=a%—22+2.

@y:x3+x—|—2.

¢ Cau 29. Do thi ham s6 nao dudi day c6 dang dudng cong

nhu hinh vé

—2r+1 z+1
@y=—-. ® y=

$+% —x52'

—x + T —

©y= r+2 ®y_.i£—|—2'
22 —4x+1

¢ Cau 30. Cho ham s6 y = . Khing dinh nio ding?

R
(A) Ham s6 dat cyc tiéu tai = = 3, gia tri cyc tieu la y =2 .
Ham s6 dat cuc tiéu tai z = 5, gia tri cuc tiu la y =6 .
(©) Ham sb dat cuc tiéu tai z = 3, gid tri cyc ticu la y =6 .

(D) Ham s6 dat cyc tiéu tai z = 5, gia tri cyc tieu la y =2 .
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(& Bai 5. On tap chuong 1

¢S Cau 31. Duong cong hinh bén 13 do thi clia ham s6: A
2 2
¢+ 2z — 2 —x“ 4+ 2x + 2
@y——gj_l - y——2x+1 - j
—x“+2x—2 —x“+x—2 2
OING -
—x+a

¢S Cau 32. Biét do thi ham s6 y = (a 1a tham sd) cat truc tung tai diém c6

+1
tung do duong. Ménh dé nao duéi day diung?
@A)y <0,VzeR. B y <0,Vx# 1.
©y>0vVrecR. D) ¢y >0,Vo #—1.
¢ Cau 33. Do gidm huyét ap clia mot bénh G(z) = 0,0252%(30 — x) trong do6 z 1a s6
miligam thudc duge tiém cho bénh nhan (0 < 2 < 30). Dé bénh nhan dé c6 huyét ap

giam nhiéu nhat thi lieu lugng thudce can tiem vao 1

(A) z = 15 miligam . r = 20 miligam .
(©) x = 25 miligam . (D) = = 30 miligam .
¢S Cau 34. Bang bién thién sau 13 do thi ctia ham s6 nao dudi day?
r |=00 0 1 2 400
f(z) + 0 - - 0 +
9 +00 400
W N N7
6
—00 —00

2 4+ 4x — 2 242 —2
Ov="—"7 Bv=—7
e+ 2r —2 442

Ov="—"37 Dy=77

¢ Cau 35. Gia tri 16n nhat ctia ham s6 y = 2% — 322 — 92 + 10 trén doan [—2;2] bang

@) —1. ® 15. © 10. D —12.

—4x+3 .
la
20 + 2

@ (-1;-2) . (=2-1) . © (-1;-1). ® (-2-2).

$> Cau 36. Tam déi xing clia do thi ham s6 y =

> Biin soan: Ngd Dite T - 8 088 997 1004



64

T Chuong 1. Ung dung dao ham dé khao sit ham sb

¢ Cau 37. Cho ham s6 y = m—_: Khang dinh nao sau day dang?
x
(A) Ham s6 dong bién trén cac khoang (—oo; —1) U (—1; +00) .
Ham s6 dong bién trén cac khoang (—oo; —1) va (—1; +00) .
(©) Ham s6 nghich bién trén cac khodng (—oo; —1) va (—1;+00) .
(D) Ham s6 nghich bién trén khoang R\{-1} .

¢S Cau 38. Cho ham s6 y = f(z) c6 bang bién thién nhu hinh vé

T |—00 0 1 +00
f'(z) - - 0 +
2 +00 +00
f(x) \ \ /
—2
—4

Tong s6 dudng tiem can diing va tiém can ngang ctia do thi ham sé da cho la

@) 3. ® 1. © 2. D) 4 .
¢S Cau 39. DO thi ham 86 y = f/(z) cia ham s6 y = f(x)

duge cho hinh bén. Diém cyc tiéu ctia ham s6 y = f(x) 1a

@x:—?). B r=-1. ©z=0. @:pzl.

¢ Cau 40. Gia tri 16n nhat ctia ham s6 y = Va2 + 22 + 3 trén doan [—2; 3] bing

&> Cau 41. Mbéi dot xuat khau gao ciia tinh A thudng kéo dai trong 60 ngay. Ngusi ta
nhan thay luong gao xuat khau tinh theo ngay thit ¢ dudce xac dinh béi cong thic:
S(t) = §t3 — 63t% + 3240t — 3100 (tan) (1 <t < 60)
Hoéi trong 60 ngay dé, ngay thit may cé luong gao xuat khau cao nhat?
@) 60 . ®B) 45 . © 30 . D) 25 .

> Cau 42. Do thi ham s6 y = 2% — 272 + 2 ¢6 hai diém cuec tri 1a A va B. Do dai doan
AB bang

@A) V5. ®) 2V5 . (©) 3013 . (D) 15V/13 .
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(& Bai 5. On tap chuong 1

¢ Cau 43. Cho ham s6 y = f(z) lien tuc va xac dinh trén R. Biét f(z) c6 dao ham va

ham s6 y = f/(z) c¢6 dd thi nhu hinh vé, khing dinh nao sau day ding?

y
o \1 =
(A) Ham s6 y = f(x) nghich bién trén R .
Ham s6 y = f(r) dong bién trén R .
(©) Ham s6 y = f(z) nghich bién trén khodng (—o0;0) .
(D) Ham 6 y = f(x) dong trén khodng (—oc;0) .

¢S Cau 44. Do thi ctia ham s6 y = 2% — 322 + 2 1a dudng cong trong hinh nao trong 4
hinh dugc liét ké dudi day?

1Y y

11 ' —i/ o N 2 /3 x
. . / N
© 1ol 1 2 3 «x . | ol

$> Cau 45. Cho ham sb y = az® + bz + cx + d c6 do thi [

1a duong cong trong hinh duéi day. Ménh dé nao sau day

ding?
@A) a>0b>0c>0d>0. B) a>0,b<0,c>0,d>0. J,
© a>0,b>0,c<0,d>0. D a<0,b<0,c>0,d<0. He
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

¢ Cau 46. Cho ham s6 y = f(x) xac dinh trén R va c6 bang xét dau dao ham nhu sau:

T \ 0 4 0 4 +00
() \ - 0 + 0 - 0 4+
Khang dinh nao duéi day ding?
@ f(=6) > f(-5) . F) > £(2) .
© f(5) < f(7) . D f(=3)> f(-1) .
&> Cau 47. Gia tri cuc tiéu clia ham s6 y = 22Inz 13

1 1

1 1
@ < ® ;- % ° % -

¢ Cau 48. Cho ham s6 y = f(z) lien tuc trén R va c6 bang bién thién nhu hinh dudi:

T |—o00 —1 1 +00
f'(x) + 0 - +
i i
f(a) / /
2 \ 0

Khang dinh nao sai?

(A) Gia tri nhé nhat ctia ham s6 bang —2 .
Gia tri 16n nhat ctia ham s6 bang 5 .

(©) D6 thi ham s6 ¢6 hai tiém can ngang .

(D) Diém cyc tiéu ctia do thi ham s6 1a (1;0) .

2002 — 4x + 2

69 Céu 49. ChO héLm Séy:m
xr< — oxr

. Ménh dé nao sau day dung?

(A) Duong thang z = 1 1a tiem can ding ctia do thi ham s6 .
D6 thi ham sb ¢6 hai tiém can ding .

(©) Do thi ham s6 khong c6 tiém can ngang .

(D) Dudng thang z = 5 la tiém can ding ctia dd thi ham s6 .

20 +3 .

¢ Cau 50. Dién tich tao bdi hai dudng tiem can ctia do thi ham s6 y = — Vacic
T

truc toa do bang

@ 6. ® 4. © 8. ® 2.
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(& Bai 5. On tap chuong 1

@ v Trdc nghiém ding sai

< Cau 1.

@
B
© _
D

<> Cau 2.

@
® __
© _
D

xac dinh .

<> Cau 3.

@
B
© __
D

Cho ham s6 y = 22 — 522 — 24z — 18.

Ham s6 c6 hai cuc tri .
< 2 .. 4 ., . ... 10
Ham so dat cuc dai tai z = —3 gia tri cyc dai la 77

Ham s6 dong bién trén khoang (3; +o0) .

PR 2 , 4
Ham so6 dong bien trong khoang (_5; 3) :

p 2 p
Cho ham so y = ’ +71n, m 1a tham so.
a_’/‘_

,  m—2
CEEE
D6 thi ham s6 c6 tam doi xing 1a 1(1;2) .
Tap xac dinh ctia ham s6 1a D = R\{1} .

C6 2 gia tri nguyén am ctia m dé ham s6 da cho nghich bién trén ting khoang
272 — 32+ 6

r—2
Ham s6 dat cuc dai tai diém z =0 .

Cho ham s6 y =

Gia tri nhé nhat cia ham s6 trén (2; +o0o) bang 12 .
Tiém can xién ctia do thi ham s6 1a duong théing y = 2z +1 .

Ham s6 nghich bién trén khoang (0;4) .

¢ Cau 4. Cho ham s6 bac ba y = f(z) = ax® + b2 + cx + d ¢6 do thi nhu hinh vé béen

duéi:

a
®
© _
D
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£(0)=5 .
Ham s6 dong bién trén khoang (1;3) .
Gia tri cyc dai ctia ham s6 bang 3 .

Gia tri nho nhat ctia ham s6 trén doan [0;3] bang 1 .
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

¢S Cau 5. Loi nhuan mot xudng thu dudc tir viéc san xuat mot mat hang duge cho béi
cong thic P(q) = —¢> + 24¢* + 780g — 5000 (nghin dong) trong do6 ¢ (kg) 1a khdi lugng
san xuat duge. Xudng chi san xuat duge téi da 50 kg san pham trong mot tuan.

(A)  Xudng sdn xudt cang nhiéu thi 1gi nhuan cang cao .

~ Lgi nhuan cta xudng thap nhat khi khong san xuat .

(C)  Lgi nhuan 16n nhét khi xudng san xuat 26 kg sdn pham trong mot tuan .
@ ~ Sau khi san xuat dugc 26 kg sdn pham, cang san xuat thém thi lgi nhuan
cang giam .
¢S Cau 6. Cho ham s6 y = $2+x6—f;11

(A)  Tiém can ding ctia dd thi ham s6 la duong thing = = —2 .
, 2 +dr+1
— VT T2

(C)  Phuong trinh ¢’ = 0 ¢6 hai nghiém phan bigt .

(D) Tiém can xién ctia dd thi ham s6 1a duong thang ¢ phuong trinh y =z +4 .
$> Cau 7. Choham sb y =az® +ba? +cx +d,a # 0 .y
¢6 do thi nhu hinh beén. /

.

o)\

(A) Do thi ham s6 di qua goc toa do .
~ Ham s6 dong bién trén khoang (0; +o0) .

© D& thi ham s6 ¢6 hai diém cuec tri ¢6 hoanh

do duong .
(D)  Tong gia tri cuc dai va gia tri cuc tiéu la
s6 duong .
> Cau 8. Mot cong ty san xuat mot san pham. Bo phan tai chinh ciia cong ty dua ra
ham gia ban 1a p(z) = 1500 — 2z, p(z) (nghin dong) 1a gia ban ctia mdi san pham ma
tai gia ban nay cé z san pham dugc ban ra.
(A)  Doanh thu dugc tinh theo cong thitc: R(z) = z - p(x) .
~ Cang nhiéu san pham dugc tiéu thy thi gia ban méi san pham cang tang .
(C)  Néu béan véi gia 300 nghin dong thi c6 600 san pham duge ban ra .
@ ~ Doanh thu ctia cong ty dat gia tri 16n nhat 1a 281.250.000d .
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(& Bai 5. On tap chuong 1

¢ Cau 9. Cho ham s6 y = f(x) x4c dinh trén R va c6 do
thi nhu hinh vé:

¥

(A) Do thi ham s6 da cho c6 hai diém cuc tri .

~ Ham s6 da cho dong bién trén khoang (—1;1) .

(©)  Gia tri 16n nhit ctia ham s6 da cho trén nita
khoang (1;2] bang 2 .

@  f(z) =23 - 3.

2
> Cau 10. Cho ham s6 5 — f(z) = “ " (0 m £ 0) ¢6 dd thi nhnt hinh vé.

mx +n

) x

(A)  Ham sb y = f(z) nghich bién trén (—2;0) .

DO thi ham s6 c6 dudng tiém can ding la z = —1 .

(C) D) thi ham 6 c¢6 tam déi xtng la diém 1(—1;0) .

D) Goi A, B la hai diém cyc tri ctia do thi ham s6 da cho, dién tich tam gidc
OAB bang /5 .

¢ Cau 11. Cho ham s6 y = f(x) c6 do thi ham s6 y = f/(z) nhu hinh vé.
uh

@) 3w

(A)  Ham sb dong bién trén khoang (2;3) .

~ Trén khoang (0;3) ham s6 c6 mot diém cuyc dai .

(C)  Trén khodng (—1;3) phuong trinh f/(z) = 0 luon c¢6 ba nghiém phan bigt .
D) Cho f(=1) + f(0) —2f(1) = f(3) — f(2) thi min flx) = f3) .

[-1;3
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¢ Cau 12. Cho ham s6 f(z) = 2sin 2z + 22 — 5.
® () -rm=T
~ Dao ham ctia ham s6 da cho 1a f'(z) = —4cos2x +2 .
(C)  Tréen doan {0; 3;} phuong trinh f’(z) = 0 ¢6 ba nghiém phan biét .
(D) Gia tri 16n nhit ctia f(z) trén [0; 37%] 1a3r—5.
¢ Cau 13. Cho ham s6 f(z) = Inz — 222.
A f1)=-2,f(e}) =2e—¢t.
~ Dao ham ctia ham s6 trén khoang (0; +oc0) 1a f/(z) = é — 4 .
(C)  Ham sb f(r) dong bién trén (%7 +oo) va nghich bién tren (0; %) :
(D) Tong gia tri 16n nhat va gia tri nhé nhéat ctia ham s6 f(x) trén [%, eZ} bang
3 na— aeb. Khi d ab=6 .

2
¢S Cau 14. Cho ham s6 f(r) = e® — 3z + 2.

@ f0)=2f@)=¢ 7.

~ Dao ham clia ham s6 1a f/(z) = e* -3 .

(C)  Phuong trinh f/(z) = 0 ¢6 nghiém la 2 = In3 .

D)  Gia tri nhé nhat ciia ham s6 f(z) trén doan [0;3] bing 3 — 3In3 .

¢ Cau 15. Cho ham s6 f(z) = 2% — T2 +91In(z + 2) + 3.

. 202 — 3p —
@ Dao ham ctia ham so da cho la f'(z) = T —3w =9
o x+2
. . » , 5
~ Ham so da cho dong bién trén khoang (—1; 5) )

(©)  Gia tri 16n nhat ctia ham s6 y = f(x) trén doan [—1;2] bang 10 .
D)  Tiép tuyén ctia do thi ham s6 tai diém c6 hoanh do bing —1 cling véi tiem
can xién ctia do thi ham s6 y = f/(z), truc Oz, truc Oy tao thanh da giac c6 dién tich

bang 44 (dvdt) .

A N A _ 'T_2
¢S Cau 16. Cho ham so f(z) = ot
N 2 N A ~ N ! _ ]- .
(A) Dao ham cta ham so6 da cho la f'(z) = CEE 1)2,Vx #—1.

~ Ham s6 dong bién trén mdi khodng (—oo; —1) va (—1; +o0) .

(C)  Tam dbi xting ctia d6 thi ham s6 da cho 1a I(—1;1) .

(D)  Tiép tuyén ctia dd thi ham s6 da cho tai tiép diém c6 hoanh do bang —2 c6
phuong trinh la 3z —y+10=0 .
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¢ Cau 17. Cho ham s6 y = f(x) c6 do thi nhu hinh vé

v
biét y = f(z) = az +b+ — —(a,b,c,d € R)
xZ
(A)  Giatri f(0)=—5. \
Do thi ham s6 da cho ¢6 tiem can ding 1a \
0
xr = —2 2 X
N Z \
(C) DO thi ham s6 da cho c6 tiem can xién la \ \
dudng thing y = 2z — 4 . 5 \\
) 2
@ Ham so da cho la y = —22 — 4 — : \
— T+ 2 \

¢ Cau 18. Mot vat chuyén dong theo quy luat s(t) = —2t3 4 102 v6i ¢ (giay) la khodng
thoi gian tinh tit khi vat bat dau chuyén dong va s (mét) 14 quang dusng vat di chuyén
dugce trong khoang thai gian dé.

(A)  Van t6c ctia vat theo thoi gian ¢ 1a v(t) = —t2 4 20t .

~ Quéng duong vat chuyén dong dudce sau khoang thai gian 3 giay 1a 72m .

(C)  Trong khoang thoi gian tit t = 0 (giay) dén ¢t = 5 (giay) thi van tdc clia vat
tang .

(D) Trong khoéng thdi gian 7 giay ké tit khi vat bat dau chuyén dong, van toc
16n nhat ctia vat dat duge bang 50 (m/s) .
¢ Cau 19. Cho ham s6 y = f(z) xac dinh v c6 dao ham tren
R; £(0) = —1, ham s6 y = f'(z) ¢6 do thi la dudng cong trong
hinh bén.

(A) D06 thi ham s6 y = f(z) khong di qua gbc toa do .

B fx)>0 < z€(0;3).

©  flz)=0 < 2=0,2=3.

(D) Phuong trinh f(z)+2 = 0 ¢6 hai nghi¢m phan biét .
¢ Cau 20. Cho ham s6 bac ba y = f(z) ¢6 do thi nhu hinh vé v
(A)  Ham s6 nghich bién trén (—oo;0) . A/
~ Ham s6 dat cye dai tai diém = =3 . / | |
©  f@)-f1)<o0. -"f o
(D) DO thi nhan I (%, g) lam tam doéi xing .
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$9 Cau 21. Bac Thang mudn go mot cai thiing bang ton dang hinh hop chit nhat khéng
nap c6 déay la hinh vuong va dung day dude 32 lit nuée. Goi do dai canh day ciia thiing
la z (dm), chiéu cao ctia thung 13 A (dm).

(A)  Thé tich ctia thung 14 V = 22h (dm?) .

~ Téng dién tich xung quanh va day ctia thing 13 S = 4ah + 2% (dm?) .

(C) _ Dao ham ctia ham s0 S(z) = 128 + 22 14 §'(z) = -2 + 2 .

(D)  D@élam dudc cii thing ma t6n it vat lieu nhat thi do dai canh day ctia thing
la 4 dm .
$> Cau 22. Nha may A chuyeén san xuat mot loai san pham cho nha may B. Hai nha may
thoéa thuan rang, hang thang nha may A cung cap cho nha may B sb luong san pham
theo don dat hang ctia nha may B (t6i da 100 tan san pham). Biét ring, néu sb lugng
dat hang 1a z (tAn) san pham thi gid ban cho mdi tan san pham 1a P(z) = 45 — 0, 00122
(trieu dong) va chi phi dé nha may A san xuat dude « (tAn) san pham trong mot thang
1a C(z) = 100 + 30z (trieu dong), gom 100 tri¢u dong chi phi ¢6 dinh va 30 trieu dong
cho méi tan san pham.

(A)  Chi phf dé nha méy A san xuat 10 tan sin pham trong mot thang la 400
trieu dong .

~ S6 tién nha may A thu duge khi ban 10 tan sdn pham cho nha may B 1a 600
trieu dong. .

(C)  Lgi nhuan ma nha may A thu duge khi ban = (tan) san pham (0 < = < 100)
cho nha may B 1a H(x) = —0,001z% + 152 — 100 .

@ ~ Nha may A ban cho nha may B khoang 70,7 tan san pham mdi thang thi
thu duge loi nhuan 16n nhat .
¢> Cau 23. Sau khi tiem thudc cho bénh nhan thi nong do thudc trong méu cua
bénh nhan theo thoi gian ciia bénh nhan theo thoi gian duge thong ké theo cong thiic
Clay — o057

T2 tatl
(A)  Nong do thube trong méu bénh nhan khong bao gid bing 0 sau khi tiem .

tinh theo mg/cm? (thoi gian tinh theo gid).

~ Sau khi tiém, nong do thuéc trong mau bénh nhan giam dan theo thoi gian .
(C)  Nong do thudce trong mau 16n nhat & thoi diém 1 gio sau khi tiem .

@ (6 thai diém nong do trong mau ctia bénh nhan dat 0,02mg/cm? .
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> Cau 24. S6 dan clia mot thi tran sau ¢ nam ké tit nam 1970 dugce udc tinh béi cong
26t + 10

thic f(t) = 5 (trong d6 f(t) dugc tinh bang nghin ngudi).

@ ~ Coi f(t) 1a mot ham s6 xac dinh trén [0; +00). Khi d6 f(¢) luon nghich bién
va do vay s6 dan clia thi tran gidm theo thoi gian .

~ Trong giai doan tit nam 1970 dén nam 2000, s6 dan 16n nhat cta thi tran
khong vugt qua 23 nghin nguoi .

(C) DO thi ham s6 y = f(t) xét trén tap R\{-5} c6 tam déi xting 1a I(—5;26) .

(D) Dao ham ctia ham s6 f(¢) bidu thi téc do tang dan s6 ciia thi tran (tinh bing
nghin ngudi/nam). Khi d6 nam 1998 c¢6 téc do tang dan sb 16n nhat .
$> Cau 25. Mot soi day kim loai dai 60 cm duge cat thanh hai doan. Doan thit nhat

u6n thanh hinh vuong canh a, doan thtt hai uén thanh duong tron ban kinh » (hinh vé).
o o o

l l

(A)  Ditukien 0 <a<15.

~ Chu vi duong tron dugc tao ra la 27r = 60 — 2a .
30 — 2a
— .
(D)  Téng dién tich hinh vuong va hinh tron nhé nhat khi ti 6 g = % :

(C)  Ban kinh dusng tron dude tao ra la r =

¢S Cau 26. Trong mot co s§ san xuat nuée tinh khiét, nhan vién phu trach sin xuat
cho biét, néu mdi ngay co s nay san xuat z (m?) nudc tinh khiét thi phai chi tra cac
khoan sau: 5 trieu dong chi phi ¢ dinh; 0,15 trieu dong cho mdi mét khdi san pham;
0,0005 22 chi phi bdo dudéng may moc. Biét cong suat toi da mdi ngay ciia co sé nay 1a
200 m®. Goi C(z) 1a chi phi sdn xuat z (m?) sdn pham mdi ngay va C(z) la chi phi trung
binh m&i mét khéi san pham. Khi do:

(A C(x)=0,00052% + 0,15z + 5 .

~ Chi phi sdn xuat 100 m?® nudc tinh khiét 1a 20 trieu dong .

(©  C(x) =0,0005z + 0,15 + g .

@ ~ Chi phi trung binh gidm xuéng khi sdn lugng nuéc tinh khiét trong ngay
khong vugt qua 100m3 .
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&> Cau 27. Mot trang trai can xay mot bé chita nude hinh tru bing bé tong cé nip
day dé chita 20 mét khéi nude tudi tieu. Chi phi xay dung cht yéu phu thudc vao dién
tich bé mat bé tong can st dung(dién tich toan phan ctia bé tong tinh theo bén trong
bé). Theo hop doéng v6i nha xay dung, Chi phi méi mét vuong la 1,4 trieu dong. Goi r
12 ban kinh day va & 1a chiéu cao ctia bé (don vi la mét).

(A)  Thé tich bé 1a V = 7r2h = 20m? .
40

~ Dién tich toan phan ciia bé theo ban kinh 1a Sy, = 2772 + 7(m2) :

DTN Doz 2 - s 1 . 20
@ Deé tiét kiém chi phi nhat bé nén duge xay dung véi ban kinh day r = ¢/ — .
m

(D) Chi phi thip nhat dé xay dung bé chita nudc néi trén 1a 57,1 trieu dong(két
qué lam tron dén hang phan mudi). .
& Cau 28. Ngudi ta udce tinh rang sé lugng cé thé clia mot loai c6 nguy co tuyeét chiing

van con trong tu nhien ¢ nam sau khi chinh sach bao vé duge thiét lap c¢é thé duge mo
600

1 + 3¢-0.020

(A) S5 lugng cd thé ctia loai do tai thoi diém khi bat dau thiét lap chinh sach

hinh ho4 bang ham s6 N(t) = t>0.
bao vé la 150 con .

~ Sau khi chinh sach bao vé dugc thiét lap, sé lugng ca thé clia loai dé lic dau
tang nhung sau d6 sé gidm dan .

(C)  Can it nhat 50 nam ké tit khi chinh séch bao vé duge thiét lap dé sé luong
cé thé ctia loai dé sé vugt mice 300 con .

@ S5 lugng ca thé clia loai d6 khong bao git vugt qua 600 con .
¢ Cau 29. Huyét ap 1a 4p Iuc mau can thiét tic dong lén thanh dong mach nham dua
mau di nuoi dudng cac mo trong co thé. Nho Iuc co bép ciia tim va stic can ctia dong
mach ma huyét ap dugc tao ra. Gia stt, huyét ap ciia mot ngusi thay ddi theo thsi gian
duge cho bdi cong thiic p(t) = 120 4 15 cos 1507, trong d6 p(t) 1a huyét ap tinh theo don
vi mmHg (milimét thily ngan) va thoi gian ¢ tinh theo don vi phit

(A)  Tai thoi diém ban dau, t = 0, huyét ap ngudi nay 1a 135 (mmHg) .

~ Ham s6 p(t) tuan hoan véi chu ki 7' = 6_10 phut .

(C)  Huyét 4p thap nhit ctia ngudi nay 14 120 (mmHg) .

(D)  Trong 1 phiit tit thoi diém ban dau, c6 75 lan huyét 4p ngudi nay & mitc 120

mmHg .
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¢ Cau 30. Cho ham s6 y = 23 — 32 +2 ¢6 do thi (C).

Ph4t bidu D[S

(A) D6 thi ham s6 da cho cit truc tung tai diém c6 tung do bang 2 .

Duong thang di qua hai diém cyc tri ctia do thi (C) lay = -2z +2 .

(C) Ham s6 da cho dong bién trén khoang (0; 4-o00) .

(D) Gia tri 16n nhat ctia ham s6 da cho trén doan [—3;5] bing 5 .

$> Cau 31. Mot ctia hang ban do thi cong véi gia ban 1a 39000 dong/san pham. Gia
nhap vao ciia san pham d6 1a 15000 dong/san pham. V6i gid nay cita hang udc chimng
ban duge 120 san pham/ngay. Cita hang du dinh gidm gia ban, wéc tinh ¢t gidm 1000
dong/san pham thi s6 sdn pham ban duge sé tang thém la 15 san pham.

(A)  Néu gia ban la 25000 dong/san pham thi ctta hang ban duge 135 sin
pham /ngay .

~ Loi nhuan t6i da theo ngay ciia cita hang khi chua gidm gia san pham 1a 2
880 000 dong .

(C)  Lgi nhuan téi da theo ngay ma cita hang thu duge 1a 3840 (nghin dong) .

M)  Goi « (nghin dong) 14 gid tién ma cita hang dy dinh ban sin pham do
(15 < z < 39), khi d6 lgi nhuan theo ngay ciia cita hang dugc xac dinh bdi ham s6
f(z) = (z — 15)(705 — 15x) .
$> Cau 32. Mot vat chuyén dong theo quy luat s(t) = 3 — 3t2 4+ 9t + 36, v6i ¢ (giay) 1a
khoang thdi gian tinh tit lic chat diem bt dau chuyén dong va s la quang dusng vat
di chuyén trong khoang thoi gian d6, tinh bang mét (m).

(A)  Quang dudng vat di dugc sau 4 giay ké tit lic bt dau chuyén dong la 82
(m).

~ Van toc clia vat tai giay thit ¢ 1a v(t) = 3t2 — 6t +9 .

(©  Gia toc clia vat tai thoi diém 2 giay 1a 4 (m/s?) .

(D)  Trong khodng thoi gian 10 (s) dau tién, van toc ciia vat nho nhat 1a 6 m/s .

@ P Tu lugn

¢ Cau 1. Cho ham s6 y = %x?’ + (m — )22 + (2m — 3)x + ;, m 1& tham so.
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a) Tim m dé ham s da cho ¢6 hai cyc tri théa man 22 + 23 = 5.
b) Tim m dé ham sé dong bién trén R.
c¢) Tim m dé ham s6 dong bién trén khoang (1;400).
¢S Cau 2. Cho ham 86 y = 23 — 322 +2 ¢6 do thi (¥).
a) Viét phuong trinh tiép tuyén A ctia do thi (%) tai tam do6i xting ciia no.

b) Tim m dé phuong trinh 23 — 322 — m = 0 ¢6 ba nghiém phan biét.

T 2,0 N ES N P ., . ~ 2
v6i m la tham s0. Tim cac gia tri nguyén ctua tham
r—m

s6 m thuoc khoang (—160; 160) dé ham s6 dong bién trén khoang (21; +oo).

$> Cau 3. Cho ham s6 y =

¢S Cau 4. Cho ham s6 y = az® +b2? +cx +d,a # 0 c6 do thi
nhu hinh bén. Tinh gié tri bicu thic T = a + 2b + 3¢ + 4d.

¢ Cau 5.

a) C6 tat cid bao nhiéu gia tri nguyén ctia tham s6 m nhé hon 2025 dé ham sb

y = 223 — 322 — 6ma + m nghich bién trén khoang (—1;1)?

2mzx + 1 1

b) Tim m dé gia tri 16n nhat ctia ham s6 y = tréen doan [2; 3] bang -3

m —x
$> Cau 6. Cho ham s6 y = 2 — 222 — 7z + m. Tim m dé gia tri 16n nhat cia ham s6
trén [0;2] bang 1.

22 4+ 2mx + 2
r+1
s6 m dé ham sb da cho ¢6 cuc dai va cuc tidu.

¢S Cau 7. Cho ham s6 y = . Tinh tong cac gia tri nguyén duong ctia tham

2
$> Cau 8. Cho ham s6 y = f(z) = % ¢6 dd thi (C). Biét (C) di qua hai diém

. . 2 X . 2 ~ A P N 1 z
A(—=1;1), B(3;1) va tiém can xién cua do thi (C) c6 hé so goc bang 3 Tinh f(2).

> Cau 9. Tong gia tri 16n nhat va gia tri nhé nhat ctia ham s6 f(z) = 5° + 5% trén
m

doan [0;1] ¢6 dang m + 2/n (m,n 1a cic s6 nguyen duong). Tinh P = —5
n

¢ Cau 10. Biét rang ham s6 y = 22 + ma? + nax — 5 dat cyc tri tai « = 3. Tinh 6m + n.

¢ Cau 11. C6 tat ca bao nhieu gia tri nguyén ciia tham s6 m € [1;20], sao cho ting véi
—2?4+3x—m—1

dong bién trén khodng (2;3)?
3T —m

moi m ham s6 y =
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$> Cau 12. Nguoi ta mudn lam mot chiée hop hinh hop chit nhat c6 day hinh vuong
va thé tich 1a 10 {. Dien tich toan phan nhoé nhat ctia hop 1a bao nhieu?

$> Cau 13. Tir mot miéng bia c6 do dai hai

x (m) ..

canh 1an luot 1 0,9 m va 1,5 m nhu hinh * (m)

bén. Ban Minh cat di phan t6 mau xam va 0,9 m
oép lai dé duge mot hinh hop chit nhat. Goi

V 1 thé tich hinh hop chit nhat duge tao o = A
thanh, V dugc tinh theo z bdi cong thic B 1,5m e

nao? Tim z dé hinh hop tao thanh c6 thé

tich 16n nhat.

¢ Cau 14. Nam dung mot tam bia c6 kich thude 50 cm x 20 cm dé lam mot chiée lon

hinh tru (khong c6 nip).

Héi can chon ban kinh day hinh tru la bao nhiéu xangtimét thi lon hinh tru dat thé
tich 16n nhat?

Luu y: Két qua lam tron dén hang phan tram ctia xangtimét, bé qua phan hao hut khi
cat va tao hinh, day va mat bén phai 1a cac bia nguyén ven (khong ghép ndi).

& Cau 15. Doanh s6 ban hée théng am thanh ndi méi trong mot khoang thoi gian du
5000

- 1+ 5e 7
duogc tinh bang nam. Hoéi toc do ban hang dat t6i da vao niam nao?

kién sé tuan theo duong cong logistic R = R(z) ,x > 0, trong d6 thoi gian x

¢S Cau 16. Mot ho lam nghe dét vai lua to tam san xuat moéi ngay dude z mét vai lua
(1 < x < 18). Tong chi phi sdn xuat z mét vai lua tinh bang nghin déng, cho béi ham
chi phi C(z) = 23 — 322 — 20z + 500. Gia st ho lam nghé dét nay ban hét san pham méi
ngay véi gia 220 nghin dong/mét. Goi B(z) 1a s6 tién ban duge va L(z) 1a 1¢i nhuan thu

duge khi ban  mét vai lua. Loi nhuan t6i da ma ho nay thu duge 14 bao nhiéu?
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¢ Cau 17. Tit hinh vuong c6 canh bang 8 cm, ngudi ta cat bd
cac tam giac vuong can tao thanh hinh t6 dam nhu hinh vé. Sau
d6 ngusi ta gap thanh hinh hop chit nhat khong nip. Thé tich l6n

nhat ctia khoi hop bang bao nhiéu cm?.

&> Cau 18. Mot bé chita 2 m3 nude tinh khiét. Nguoi ta bom vao bé dé nude mudi
c6 nong do khong doi véi tde do 20 lit/phat. Biét rang nong do mudi trong bé sau t
phiit (tinh bang ti s6 ctia khéi lugng mudi trong bé va thé tich nude trong bé, don vi:
gam/1it) 132 mot ham s6 f(¢), thoi gian ¢ tinh bang phut. Biét rang tiém can ngang clia
do thi ham s6 f(t) 1a duong thing y = 10. Nong do mudi trong bé sau khi bom duge 1
gio la bao nhiéu?

&> Cau 19. Mot bé chita 2 m3 nuée tinh khiét. Ngusi ta bom vao bé dé nuée mudi
c6 nong do khong doi véi tée do 20 lit/phit. Biét raing nong do mudi trong bé sau t
phiit (tinh bang ti s6 ctia khdi lugng mubi trong bé va thé tich nude trong bé, don vi:
gam/lit) 1a mot ham s6 f(¢), thoi gian ¢ tinh bang phat. Biét rang tiém can ngang cla
do thi ham s6 f(t) 14 duong thing y = 10. Nong do mudi trong bé sau khi bom duge 1
gig la bao nhiéu?

¢S Cau 20. Nguoi ta mudn lam mot cai bon chita nuée dang hinh hop chit nhat khong
c6 nap day, day thimng c6 chiéu dai gip ba lan chiéu rong va cé thé tich 18 000 lit. Dé
giam chi phi, ngudi ta can phai thiét ké sao cho tong dién tich cac mit ctia bon chita
nude 13 nho nhat. Tinh chi phi thap nhat (don vi tinh triéu dong) dé san xuat ra mot cai
bon. Biét rang gid vat ligu 1a 400 nghin dong/m? va gia thiét ké, thi cong, hoan thien

cai bon 1a 300 nghin dong/m?.

¢S Cau 21. Mot doanh nghiép tu nhan A chuyén kinh doanh xe gan may cac loai. Hién
nay doanh nghiép dang tap trung chién lugc vao kinh doanh xe hon da Future Fi véi
chi phi mua vao mot chiée 1a 27 (trieu dong) va ban ra véi gia 1a 31 tri¢u dong. Véi gia
ban nay thi s6 lugng xe ma khach hang sé mua trong mot nam 1a 600 chiéc. Nhdm muc
tieu day manh hon nita lugng tieu thu dong xe dang an khach nay, doanh nghiép du
dinh gidm gia ban va uéc tinh rang néu gidm 1 triéu dong mdi chiéc xe thi s6 luong xe
ban ra trong mot nam 13 sé ting them 200 chiéc. Vay doanh nghiép phai dinh gid ban

méi 14 bao nhieéu dé sau khi da thuc hién gidm gi4, lgi nhuan thu dugc sé la cao nhat?
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> Cau 22. Mot khach san ¢6 60 phong cho thué. Biét rang néu cho thué méi phong
v6i gia 500 nghin dong mot ngay thi tat ca cdc phong déu c6 ngudsi thué. Nhung ctt moi
lan tang gia cho thué mdi phong them 50 nghin dong/ 1 ngay thi c6 thém 2 phong bi
bé trong. Hoi ngudi quan 1y khach san nén cho thué mdi phong véi gia bao nhiéu tien
mot ngay (két qua tinh bang don vi trieu dong) dé tong sb tién thu duge ctia khach san

trong ngay 1a 16n nhat?

&> Cau 23. Mot cong ty san xuat dung cu thé thao nhan duge mot don dit hang san
xuat 2025 qua béng tennis. Cong ty nay sé hitu mot sé6 méay méc, mdi may co thée san
xuat 50 qua béng trong mot gio. Chi phi thiét 1ap cac may nay 1a 100 nghin dong cho
moi may. Khi duge thiét 1ap, hoat dong san xuat sé hoan toan dién ra tu dong duéi sy
giam sat. S6 tién phai tra cho nguoi giam sat 1a 200 nghin dong mot gic. S6 may moc
cong ty nén st dung la bao nhiéu dé chi phi hoat dong la thap nhat?

¢ Cau 24. Mot nha may A chuyén san xuat mot loai san pham cho nha may B, nha
may A chi ban san pham cho nha may B va nha méay B cam két thu mua hét s6 san
pham nha may A san xuat dugc. Nha may A c6 kha niang san xuat toi da 1a 200 tan
san pham trong 1 thang. Néu ban ra z tan san pham cho nha may B thi gia ban méi
san pham 1a 50 — 0,0002z2 tricu dong. Trong mot thang nha may A phai chi phi cho
nhan cong va chi phi khau hao may méc mot lugng c6 dinh 1a 150 trieu dong, ngoai ra
khi sdn xuat moi tan san pham thi nha méy phai chi phi thém cho mua nguyeén lieu la
35 trieu dong. Biét rang nha may A phai nop 5% doanh thu cho co quan thué. Tinh lgi
nhuan sau thué (lgi nhuan sau khi da trir tiéen thué) 16n nhat thu duge trong 1 thang

clia nha may A (don vi tinh 1a ti dong va két qua lam tron dén hang phan tram) .

¢S Cau 25. Mot cong ty mudn lam mot dudng éng dan ti
vi tri A trén bo bién dén vi trf B trén hon dao. Khoang
cach tit diém B dén bo bién 1a BH = 6 km (hinh vé).
Gia tien dé xay dung duong éng trén bs 1a 50.000 USD
méi kilomet va gia tién xay dung duong 6ng trén bien

12 130.000 USD mdi kilomet, biét rang AH = 9 km. Xéc

dinh vi tri diém C trén doan AH dé khi lap 6ng dan theo
duong gap khtic ACB thi chi phi cong ty bo ra 1a thap
nhat.
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

> Cau 26. Cong ty clia Bac An dinh lam mot bé chita nuée c6 dang hinh tru cé nép
day bing thép khong gi c¢6 thé tich 1a 27 (m?) dé dyng nudc. Biét gia mdi mét vuong
thép khong gi 1a 500 nghin ddng. Héi chi phi nguyeén vat licu lam méi bé nuée thap
nhat 1a bao nhieu? (két qué tinh bang don vi nghin dong va lay = = 3, 14).

$> Cau 27. Ong Diing dinh lam mot méang thoat nude mua tit mot miéng ton hinh chit
nhat c6 chiéu dai 2 m va chiéu rong 90 cm. Ong Diing chia chiéu rong ctia miéng ton
thanh 3 phan bang nhau, méi phan dai 30 cm, r6i gap hai bén lén mot goc (0 < ¢ < 90°)

nhu hinh vé duéi day

Mat cat ngang ciia mang 1a hinh thang can ABCD c¢6 day lén AD, day nhé BC va
AB = BC = CD = 30 cm (minh hoa hinh bén trén). Tim s6 do géc ¢ (don vi: do) deé

dién tich mat cat ngang cltia mang nudc 16n nhat.

¢ Cau 28. Nguoi ta can rao mot manh dat hinh chit nhat ABCD c6 dién tich 1a 600
m?. Trén manh dat nay, ngudi ta chia lam ba miéng dat hinh chit nhat c6 dién tich bang
nhau (hinh vé). Gi4 tién dé xay dung hang rao bén trong va bao bén ngoai 1a 60.000
dong moéi mét, biét rang chiéu dai hinh chit nhat ABCD khong vugt qua 60 m. Tim
chiéu dai va chiéu rong ctia hinh chit nhat ABCD sao cho chi phi xay dung hang rao 1

thap nhat (lam tron két qua dén hang phan tram).

A . + : D

> Cau 29. Mot nha may khoan cho hai t6 san xuat A va to san xuat B méi t6 lan luot
hoan thanh xong 64 san pham va 144 san pham trong vong mot thang. Biét ring trong
mot ngay tong s6 san pham ma hai t6 phai hoan thanh xong la 20 san pham. Tong s6
ngay it nhat dé hai to sdn xudt hoan thanh hét s6 san pham dugdc giao 14 bao nhiéu

(biét ring s6 san pham phai hoan thanh mdi ngay 14 nhu nhau)?
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(& Bai 5. On tap chuong 1

> Cau 30. Trong dot chao mimg ky nieém ngay 26 thang 3, trudng X cé tb chiic cho
cac 16p bay cac gian hang tai san truong. Dé c6 thé che ning, chita do dac trong qué
trinh tham gia hoat dong, mot 16p da nghi ra ¥ tudng nhu sau: Dyng trén mit dat bang
phéng mot chiée 1éu tit mot tAm bat hinh chit nhat c6 chiéu rong la 4m va chiéu dai 1a
6m, bang cach gap doi tam bat lai theo doan ndi trung diém hai canh 1a chiéu dai ctia
tam bat, hai mép chié¢u rong con lai clia tam bat sit dat v cach nhau z (m). Tim = dé

khodng khong gian phia trong léu 1a 16n nhat.

T2

xm

6m

> Cau 31. Mot ngusi nong dan c6 15 000 000 dong dé lam mot hang rao hinh chit
E doc theo mot con song bao quanh hai khu dat trong rau c6 dang hai hinh chit nhat
bang nhau (Hinh bén). Déi v6i mit hang rao song song véi bd song thi chi phi nguyén
vat lieu 1a 60 000 dong/mét, con doi v6i ba mat hang rao song song nhau thi chi phi
nguyén vat lieu 1a 50 000 dong/mét, mat gidp v6i bo song khong phai rao. Tim dién

tich 16n nhat ctia hai khu dat thu duge sau khi lam hang rao.

¥

- o
il [ ‘?l»ﬂ'l.L*

e .\, .||‘_
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& Cau 32. Mot bac nong dan c¢6 ba tam ludi thép B40, mdi tam dai a (m) vaA mudn
rao mot manh vuon doc bd song ¢é dang hinh thang can ABC'D nhu hinh bén duéi (bo
song la dudng thang C'D khong phai rao). Hdi bac do c6 thé rao duge manh vuon co
dién tich 16n nhat 14 bao nhiéu mét vuong?

\ a(m) B

a(m) atm)

D C
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T Chuong 1. Ung dung dao ham dé khao sit ham sb

$© Cau 33. C6 hai xa cung 6 mdt bén bs song Lam. Ngudi ta do duge khoang cach
tir trung tam A, B cta hai xa d6 dén bo song lan lugt 1a AA’ = 500 m, BB’ = 600 m va
A’B" = 2200 m (Hinh bén). Cac ki st mudn xay mot tram cung cap nudc sach nam bén
b song Lam cho ngudi dan hai xa. Dé tiét kiem chi phi, cac ki su can phai chon vi trf
M ciia tram cung cap nudc sach do trén doan A’B’ sao cho tong khoang cach tit hai vi

tri A, B dén vi tri M 13 nhoé nhéat. Hay tim gia tri nhé nhat ctia tong khoang cach doé.

B

> Cau 34. Trong mot tiét hoc Toan, gido vien phét cho 4 t6 mot tam bia hinh vuéng
ABCD canh bang 10cm. Gido vien yéu cau 4 to st dung tam bia nay va cit tam bia
theo cac tam giac can AEB, BFC, CGD, DHA dé sau dé gap cac tam giac AEH, BEF,
CFG, DGH sao cho bon dinh A, B,C, D trung nhau tao thanh khéi chép ti gide deu
(tham khao hinh vé bén dudi). Khi d6 thé tich 16n nhat ctia khéi chop tii gide déu tao

thanh bang 1a %E (cm?) v6i a, b, c 1a cac sb nguyén duong. Tinh P =a +b+ c.

¢ Cau 35. Khi dao choi trén mot cong vien ban Doan di chuyén trén cung dudng cé
dang hinh Parabol, ban Két di chuyén trén cung dudng c6 dang duong tron (xem hinh
minh hoa). Khoang céch gitta dinh A ctia Parabol v& tiép diém B ctia duong tron 1 16

m, HK1AB va AH = 6m ,HK = 9m.

boang@ Ket

A H B

Khoang cach nhé nhat gitta hai ban Doan va Két bang bao nhiéu mét, biét rang duong

tron c6 ban kinh bang 3m ? (lam tron két qua dén hang phan tram).
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(£ Bai 5. On tap chuong 1

¢ Cau 36. Mot thanh phdé nam trén mot con song chdy qua hém nii. Hém c6 chiéu
ngang 100 mét, mot bén cao 80 mét va mot bén cao 40 mét. Mot cay cau sé duge xay
dung bac qua song va hém nti. So do thiét ké cia cay cau duge gan hé truc toa do nhu
hinh vé duéi day

ty

100 M

€ (50:40)

-50

Con dudng xuyén qua hém nii chia thanh hai doan thang AB va BC nhu hinh vé tren.
Cot d6 doc M N la doan noi gitta khung ctia Parabol va duong xuyén qua hém ndi. Do
dai 16n nhat ctia M N 1a bao nhieu mét (Iam tron dén hang phan chuc).

¢ Cau 37. Cho hai vi tri A, B cach nhau 615 m va cting nam vé mot phia bo song, gia
stt b song c6 dang thang; khoang cach tit A va tit B dén bo song lan lugt 14 118 m va
487 m nhu hinh vé sau:

615m

118 m 487 m

Song

Mot ngudi di tit A dén b song dé lay nuée mang vé B . Quang duong ngan nhat (tinh
theo don vi mét) ma ngusi d6 co the di 1a?

$> Cau 38. Cho hinh chit nhat ABCD noi tiép nita duong tron tam O, ban kinh R = 10
(canh AB ctia hinh chit nhat ndm doc theo duong kinh ctia dudng tron ma hinh chit

nhat do noi tiép)

Tinh dién tich 16n nhat ctia hinh chit nhat ABCD.
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= Chuong 1. Ung dung dao ham dé& khdo sat ham sb

2
> Cau 39. Cho ham sb f(z) — %’)"Z“ v6i

a # 0, c6 do thi 1d duong cong nhu hinh vé béen.

Tinh S=a+b+c.

¢S Cau 40. Mot thanh dam hinh hop chi nhat dude cat tit mot khic go hinh tru c6
ban kinh day bang 20 cm sao cho thanh dam c6 dién tich mat cat ngang 16n nhat, tic
1a thanh dam c6 mit cit ngang 13 hinh vuong. Sau khi cit thanh dam d6, nguoi ta lai
cit bon tam van hinh hop chit nhat tit bon phan con lai ciia khtc gd (tham khéo hinh
vé dudi day). Xac dinh dién tich m#t cit ngang t6i da clia mdi tAm van (theo don vi

cm? va lam tron két qua dén hang phan chuc).

[

w2+ —2

c6 do thi
T+ 4

¢ Cau 41. Cho ham s6 y =

(C). Hinh thang tao bdi cac duong tiém can ding,
tiem can xién ctia do thi (C) va cic truc toa do nhu
hinh v& ben. Tinh dién tich hinh thang do. y

> Cau 42. Mot nguoi quan Iy ¢ mot trang trai nudi ca xac dinh rang: Sau ¢ thang ké tit

A\

khi tha 300 con ca X (v6i 0 < t < 10) thi khéi lugng trung binh m(¢) tinh theo kilogram

) ~ 3 L . 141 e a o~ ~
cua mot con ca X ude tinh la m(t) = 0,45 (0,2 + —t-— O,O5t2) . Ngudoi nay ciing nhan

155
dinh ti lé gifta s6 luong ca X con séng trong ao so véi sd lugng ca X tha ban dau sau ¢
? 2 N 31 o L s 4 Zz : ~ ot : 2
thang ke tu ngay tha la p(t) = FTps Biet rang san lugng ca X tai mot thoi diem duge

tinh bang tong khoi lugng clia cac con ca X da tha con song trong ao lac d6. Héi véi
nhitng nhan dinh trén cia ngudi quan 1y thi dy kién trong t6i da 10 thang nudi, sin

lugng ca X 16n nhat c6 the dat duge 1a bao nhiéu (két qua tinh theo don vi kilogram)?
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1 VECTO VA CAC PHEP TOAN TRONG KHONG
GIAN
I. VECTO TRONG KHONG GIAN

e Vecto trong khong gian 13 mot doan thing c6 hudng.
e Trong khong gian, cac khai niém c6 lién quan dén vecto nhu gia ciia vecto,
do dai cia vecto, sut cuing phuong, cung huéng ctia hai vectd, vects - khong, sut

bang nhau ciia hai vecto,... dudge dinh nghia tuong tu nhu trong mat phéng.

L Luuy.

om. A s 322 X - 2 £+
1 Ki hiéu AB chi vecto c6 diem dau A, diem cuoi B.

—

S ~ X ~ - 2 X ~ - 2 L. ~ N sz PN N
1 Neu khong can chi r6 diem dau va diém cudi thi vecto con duge ki hiéu la
- > —
U, U, T, Y, ..

1w Trong khong gian, cho diéem O va vecto @ khi d6 ton tai duy nhat diem M
dé OM = 3.

Cho hinh chép tit gidc déu S.ABCD.

(1) Chi ra céc vecto c6 diem dau 1a S va diém cubi 1a cac dinh ctia da gidc day.
(2) Tim cac vecto ¢6 do dai bang do dai ctia vecto SA.
(3) Tim céc vecto dbi clia vecto CB.
N Joi gidi.
(1) Céc vecto c6 diem dau la S va diém cudi la cdc dinh cia da gidgc ddy la
SA,SB,5C, 5D.
(2) Vi S.ABCD la hinh chép ti gide déu nén SA = SB = SC = SD.
Vay cac vecto SB, SC, SD, AS, BS,CS, DS ¢6 do dai bing do dai ctia vecto SA.
(3) Vi ABCD la hinh vuong nén AD = BC. Ma CB va AD ngude huéng nhau nén

AD 1a vecto déi ctia vects CB. Hai vectd CB va BC ¢6 do dai biing nhau nhung
ngudc huéng nén BC vecto dbi ctia vects CB.
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(£ Bai 1. Vecta va cac phép toan trong khong gian

1. TONG VA HIEU HAI VECTO

Trong khong gian, cho hai vecto @, b. Lay / \6‘
2 Z ? B
diem O bat ki va hai diem A, B sao cho /\

OA = @,AB = b. Ta goi OB la téng clia a+b

hai vectd @ v b, ki hieu @ + b.
Phép lay tong ctia hai vecto duge goi la
phép cong vecto.
@ Nhan xét: Phép cong vecto trong khong gian ciing ¢6 cac tinh chat nhu phép

cong vectd trong mit phang.

& Tinh chit giao hodn: @+ b = b + @.

& Tinh chét két hop (T+ b))+ =T+ (b + ).
& V6imoi @, taluon cé: @+ 0=0+a = a.

Quy tic ba diém va quy tic hinh binh hanh

Quy téc ba diém, quy tac hinh binh hanh vin ding vé6i cac vecto trong khong
gian.

& Véi ba diém A, B,C ta c6 AB + BC = AC.

& Néu ABCD la hinh binh hanh thi ta c¢6 AB + AD = AC.

A

A D
Ar E
B B _ C

Quy tic hinh hdp

Cho hinh hop ABCD.A'B'C'D’ ta ¢6

AB + AD + AA = AC'
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

Cho tit dien ABCD. Chiing minh ring AB +CD = AD + CB.

(2} D@(fm

St dung quy tic ba diém, ta co: A
AB = AD + DB. b
Ap dung tinh chat két hop va giao hoan ciia phép
cong vectd, ta suy ra: C
AB+CD =AD+ DB+ CD
= AD + (DB + CD)
= AD + (CD + DB)
— AD+CB.

Cho hinh hép ABCD.EFGH. Tim céac vecta:

(1) DA+ DC + DH. (2) HE +GC + AB.

(1) Theo quy tac hinh hop ta co: b c

DA+ DC+DH = DP. '
4

(2) Vi DCGH 1a hinh binh hanh nen GC = HD.
ABGH 13 hinh binh hanh AB = HG.
Do dé E F

HE+GC+AB=HE+HD+ HG = HB.

E @ Cho hinh hop ABCD.A'B'C'D’.

) Tim vecto BA XL B’C” . DD’

b) Chiing minh rang BB +CD + AD = BD'.
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(£ Bai 1. Vecta va cac phép toan trong khong gian

Hiéu cha hai vectd

Trong khong gian, cho hai vecto @, b. Ta goi @ + . — i
— — — A
(—b) la hiéu cta hai vecto @ va b, ki hieu @ — b. a” =z
Phép lay hiéu ctia hai vecto dugc goi 1a phép trit 0 .
b - ®B
vecto.
Quy tic hiéu
A
Trong khong gian, véi ba diem A, B, C' ta c6
AE _ 4C - CF. .

Cho t1t dien ABCD c¢6 M va N la trung diém ctia AB va CD. Tim céc vecto:

(1) BM + AC + ND. (2) AD — AM + NC.

(e} Hwo/'% c/(fn(yz’ézﬁ
(1) Do M va N lan lugt 1a trung diém ctia AB va
C'D nén m+ﬁ:6,w+m:6.
Do dé

BM +AC + ND =BM + AM + MC + ND

—0+MC+ND

=MN+ NC+ ND = MN.

(2) Ta co:

AD —AM + NC = MD + NC

=MN+ ND + NC = MN.

Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang don vi. Tim do dai cac vecto sau

day:

1) @ =BA+BC+ BB 2) b =BC—BA+C'A.

[ HMO/’% c/@?zyz’ézh
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

(1) Theo quy tac hinh hop, ta c6 Al o
@ - BA+BC+ BB = BD B |
- : c’
Ma |BD'| = BD' = V12 + 12 + 12 = /3. |
Do d6 |2] = V3. |
AL 5
@ Ta co L
T = BO—BA+C'A = AC—C'A = AC+AC' =CC'. B c
Ma |OC'| = CC' = 1. Do d6 | B ] = 1.
w W ww

Ba e Fi, ]72), F;; cung tac dong vao mot vat ¢c6 phuong
doi mot vuong goc va ¢6 do 16n lan luot 14 2 N; 3 N; 4
N (hinh bén). Tinh do6 16n hgp luc ctia ba lue da cho.

Y

[ Huo/ézj z/(z?)z(yécizl

Goi F1, Fa, F3 1a ba luc tdc dong vao vat dat tai diém O 1an luot ¢6 do 16n 1a 2 N; 3 N:
AN.VaOC = F1; OA = Fo; OB = Fs.

Dung cac hinh ch® nhat OADB va OCED.

Theo quy tic hinh binh hanh ta ¢6 OA + OB = OD; 0D + OC = OE.

Khi d6 hop lyc F = OA+ OB+ OC = 0D + OC = OFE.

Vi OADB la hinh chit nhat nén OD = /32 + 42 = 5.

Vi OCED la hinh ch nhat nén OF = V52 4+ 22 = /29 ~ 5.4.

Vay do 16n ctia hop luc F khoang 5,4 N.

Luu y: Ta c6 thé giai bai nay theo cach sau vi ba vecto ]—51, Fz, Fs c6 gia vuong goc vii
nhau ting doi mot, ta cé thé coi ching la cac canh ctia mot hinh hop chit nhat trong

khong gian. Khi d6 hgp luc ctia ba vecto la duong chéo ctia hinh hop chit nhat dé.
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(£ Bai 1. Vecta va cac phép toan trong khong gian

I?
(2) Cho hinh hop ABCD.EFGH. Hay tim

a) AB+CB+GH + EH.

f , ® —_ > o 0
E @ Mot chat diem chiu tac dong bdi 3 luc Fy, Fo, F'g ¢6 chung diem dat A va cé
gis vuong géc véi nhau titng doi mot. Biét cuong do ctia céc luc I, Fa, F 1an
lugt 1a 10 N, 8 N va 5 N, xac dinh hgp luc cta 3 luc va tinh cuong do cua hgp

lue (lam tron két qua dén hang don vi).

1. TICH CUA MOT sO V31 MOT VECTO

Trong khong gian, cho s6 thuc k # 0 v vecto @ # 0. Tich ctia s6 k v6i vecto
@ 1a mot vecto, ki hiéu k@, cung huéng v6i @ néu k > 0, ngugc hudng véi @
néu k < 0 va c6 do dai bang |k||@|.
Phép lay tich clia mot s6 véi mot vecto goi 1a phép nhan mot s6 véi mot vecto.
Qui u6c: 0.3 =0 va k.0 = 0.
@ Nhan xét:

a) V6i hai vecto @ va b bét ki, véi moi s6 h va k ta ¢6
S K@+ b)=ka+kb. © hkd)=(hk)T. & (-1)T =—7.
& (h+k)d =had +kd. O lad=71a.

b) k@ =0 < @ =0 hoic k = 0.

c) Hai vecto @, b (Z) +0) cing phuong khi va chi khi ¢6 mot s6 k sao cho @ = kD

d) Ba diém A, B, C' phan biet thing hang khi va chi khi 6 s6 k # 0 dé AB = kAC.,
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

Cho hinh lang tru ABC.A'B'C’ ¢6 M la trung

didm ctia BB. Dit CA=3,CB=1b C_C’7 = 7.

N —_— 1
Chtng minh rang AM = b — @ + 5_’

[ 7‘&[0‘% a[(glz(fzac Ta co:
m:@+m:@+@'+;@
— — 1—
:—CA+CB+§CU

—— T+ b+

Mot chiéc den chiim treo c6 khéi lugng m = 5 kg *

1.,
—C
2

duge thiét ké véi dia den dude gitt bdi bon doan AN
xich SA, SB,SC,SD sao cho S.ABCD 13 hinh chép g 51N
tit giac déu c6 ASC = 60°,

(1) St dung cong thiic P = m7 trong d6 7 la .B
/ e d  Jc
vecto gia toc roi tu do ¢6 do 16n 10m/s?, tim
do 16n cua trong luc P tac dong len chiéc den

chum.

(2) Tim do 16n cta lyc cang cho mdi sgi xich.

() HL&‘O/’}(Z/ﬁ ﬁ/@)@ji{éz}

—

(1) Ta co: P=m7q = ‘P’ =m|§’} =5.10 =50 N.
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(2) Gia st den chum duge minh hoa nhu hinh vé trén.
Goi O la tam hinh vuéng ABCD.
Ta co
OA+0B+0C+0D =710
=08+ 54+05+SB+08+S5C+05+5D=710
&34+ 5B+ SC + 8D = —408 = 450
= |SA+ 5B + 5C + SD| = [450| = 450
Trong lugng cua vat 1la P =50 (N).
Suyra4|S—O)‘ = P =50. Do do SO:%:%.
Vi ASC = 60° suy ra ASO = 30°.

Xét tam giac SAO vuodng tai O:

25
—_— o 2
cos A0 =29 ga 9 2 _ 5V3
SA cos ASO  cos30° 3
_ ) . . 253
Vay luc tac dung lén moi sgi day xich bang 5 (N)

I?
« 2 2
(4) Cho hinh chép S.ABC. Diem M thuoc canh SA sao cho SM = §SA.
a) Viét he thic lien he gitta cac cip vecto SM va SA; MA va AS.

@ e )
b) Tim diém N sao cho MN = —gBA.

@ Cho tit dien ABCD. Goi G la trong tam ciia ABCD va diém I thudoc canh
AG sao cho Al = 3G1. Chiing minh ring:
2) B + AC + 4D = 340,

_— = =  —>

b) IA+IB+IC+ID=0.

)
Trong luc P 1a luc hap dan do Trai DAt tac dung lén mot vat, duge tinh
theo cong thitc P = m, trong dé m 1a khéi luong ctia vat (don vi: kg), con ¢
Ia vectd gia toc rai tu do, ¢6 huéng di xudng va c6 do 16n g = 9,8m/s”. Xac dinh
huéng va do 16n cia trong Ic (don vi: N) tac dung léen qua budi c6 khdi luong

25kg.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

Cho hai hinh binh hanh ABC'D va ABEF khong E

cling ndm trong mot mit phang. Trén cac dudng x
p ? F

chéo AC va BF lay cac diem M, N sao cho:

C
MC =2MA; NF = 2NB '

a) Bidu dién cac vectos MN,DE theo
AB,AD, AF.

b) Tt d6 suy ra MN//DE.

IV. TiCH vO HUGNG CUA HAI VECTO

Goc giira hai vecto trong khong gian

Trong khong gian cho @, ¥ 1a hai vecto khac 0. Lay mot diém A bat ki va goi
B, C 14 hai diém sao cho AB = @, AC = 7. Khi d6, ta goi géc BAC 1a goc gitta

hai vecto @ va U, ki hiéu (U, V).
@ Nhan xét:
& 0° < (T,7T) < 180°.
& Néu (7, 7) = 90° thi ta n6i @ vad ¥ vuong goc véi nhau, ki hieu v L7

© Néu ( = 0° thi @, v cung huéng, (v, v) = 180° thi @, ¥ ngugc hudng.

Cho hinh lap phuong ABCD.A'B'C'D’. Xac dinh goc (A_C’), B'D"),(A’A,CB’).

() Ha’(mj f[(ﬁ)%z'ai’z.
Vi AA'//CC" vae AA" = CC’' nén AA'C’C' 1a hinh
binh hanh. Suy ra AC = AT
Do d6 (A_C’, ﬁ) - (W, ﬁ) — 90°.
Vi AA’B’'B la hinh vuéng nén A'A=BB.
Do a6 (7,05 = (575,05 = 750 - 15
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(£ Bai 1. Vecta va cac phép toan trong khong gian

’
C Cho hinh chép S.ABCD c6 ddy ABCD la hinh binh hanh va mat bén SAB
la tam gidc déu. Tinh goc gitta hai vecto DC va BS.

’ .
C (9) Cho hinh lang tru tam giac déu ABC.A'B'C’. Tinh cac goc gitta (AA’, BC)
va (AB, A'C).

Tich vo hudng cha hai vectd

Trong khong gian, cho hai vecto @ vd T khac 0. Tich vo hudng ciia hai vecto

14 mot s6, ki hieu .7, duge xac dinh bdi cong thic:

b) T.7 = @ =|U}2,UZZO,UQ:0<:>U: 0
= u.v
c¢) V6i hai vecto @ va ¥ khéac 0, ta c¢6 cos(?, V) = |_>H_>‘
u v
d) V6i hai vecto @ v ¥ khéc 0, ta c6 WLT < u.T =0.

@ Nhan xét: Tuong tu nhu trong mat phing, tich vo hudng cta hai vecto trong
khong gian ciing c6 cic tinh chat sau:
Vé6i ba vects @, b, @ va s6 k ta co:

—

a) b =107

!

b) @(b+C=3ab+2a.72).

) (k@)D =k(T.D) =T (kD).

Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bing 1.
a) Tinh cac tich vo huéng AB.A'C", AB.CC".

b) Tinh goc (A_c’, M) (lam tron dén phit).

(2} @ijz

> Biin soan: Ngd Dite T - 8 088 997 1004



96

= Chuong 2. Vecto va hé toa do6 trong khdng gian

D/

B/

C/

B C

a) Vi ABB'A’ 1a hinh vuong nen AB = AP

Do d6 (ﬂ?’, 267) - (ZFE’, 21767) — BIAIC! — 45°.

Vi A/B'C’D’ 13 hinh vuong canh bang 1 nén A'C’ = /2.

Ta ¢6 AB - AC' = y@’uﬁ\ cos (E,W) =1.4/2-cos45° = 1.

Vi ACCA’ 1a hinh binh hanh nén CC7 = AA’

Do d6 (ﬂa’,@) _ (E,M’) — BAA' = 90°. Do d6 AB L CC' = AB-CC = 0.
b) (A_c’, ﬁ) _ CAC,

Ta c6 AC’ 1a duong chéo ctia hinh lap phuong canh bang 1 nén AC’ = /3.

AC 1a dusng chéo ctia hinh vuéng ABCD canh bang 1 nén AC = /2.

Xét NACC ¢c6

———  AC?+AC?-CC? 243-1 V6 ——
A /: — = — A /% O]. /.
cos CAC 5 AC ACT WAV 3 = CAC" =~ 35°16

Vay (A_C’, A_C7> ~ 35°16/.

Cho biét cong A (don vi: J) sinh bdi lyc F tac dung lén mot vat dudge tinh bang cong

thic A = F - ZZ), trong do d 13 vecto bidu thi do dich chuyén ctia vat (don vi cta |Zi)|
1a m) khi chiu tac dung ctia Iyic E. Mot chiée xe c6 khéi luong 1,5 tan dang di xudng
tréen mot doan duong doc c6 goc nghieéng 5° so véi phuong ngang. Tinh cong sinh béi
trong lyc P khi xe di hét doan duong déc dai 30 m (lam tron két qué dén hang don
vi), biét réing trong lyc P duge xéc dinh béi cong thic P = m7, véi m (don vi: kg) 1a

khdi luong clia vat va g 1 gia toc roi ty do ¢6 do 16n g = 9.8 m/s2.
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(£ Bai 1. Vecta va cac phép toan trong khong gian

e Ha()/z(/( szzjzﬁa Ta c6 1,5t4n = 1500 k.
Do 16n ctia trong Iyc tac dung lén chiée xe la: ]]_5| =m|g|=1500-9,8 = 14700 (N).
d biéu thi do dich chuyén ciia xe ¢6 do dai 1a |d| = 30 (m) va (B, d) = 90° — 5° = 85°.
Cong sinh ra béi trong Iyc P khi xe di hét doan duwong doc dai 30 m 1a:
A=P-d=|D|-|d| cos(P,d) = 14700 - 30 - cos 85° ~ 38436 (J).

’
C Cho hinh lap phuong ABCD.A’B'C'D’ canh bang 1. Hay tinh:

a) AB.A'C'. b) AB'.BD. c) AC'.BB'.

I? _
11) Cho tit dien ABCD ¢6 DA = DB = a, BC = 5, ABLBC va CBD = 45°. Tinh

gbc gitta hai vecto AD va BC.

)
Mot em nhé can niang m = 25 kg trugt trén cau truct dai 3,5 m. Biét rang,
cau trugt ¢6 goc nghiéng so véi phuong nam ngang 1a 30° (hinh vé).
a) Tinh do 16n cua trong luc P = m7g tac dung léen em nhd, cho biét vecto
gia toc roi tu do ¢ c¢6 do 16n 9,8 m/SQ.
b) Cho biét cong A (J) sinh béi mot luc F ¢6 do dich chuyén d dugde tinh béi
cong thiic A = F.d Hay tinh cong sinh béi trong luc P khi em nhé truot

hét chieu dai cau trugt.

[
A '
o .
T 'E'EC.‘:-,; |

Mot chat diem & vi trf dinh A ctia hinh lap phuong

2 - D
ABCD.A'B'C'D’. Chat diéem chiu tac dong bdi ba luc
@, D, ¢ lan luot cing huéng véi AD, AR, AC” nhut hinh vé. )
Df

Cuong do cua cac lue @, v, tuong tng 1la 10 N, 10 N va
20 N. Tinh cuong do hop luc cta cac lyc @, 5), ¢ (lam tron

két qua dén hang phan mudi).

> Biin soan: Ngd Dite T - 8 088 997 1004

97



= Chuong 2. Vecto va hé toa do6 trong khdng gian

B BA1 TAP
@ 1§ Trdc nghiém .
¢S Cau 1. Cho hinh hop ABCD.A'B'C'D’ (xem hinh bén). Al o
Phét biéu nao dudi day diang? |
B’ ; ,
@) AC" = AN + AB + AC . B) AC' = AB + AD + AD' . ¢
(© AC" = AB+ AD + AD' . (D) AC' = AA' + AB + AD .
A
e D
B C
$® Cau 2. Cho hinh hop chit nhat ABCD.A’B'C'D’. Vecto nao cung phuong véi BC?
@) DC . DA. © BB ©®) C'C.
4> Cau 3. Cho hinh hop chit nhat ABCD.A'B'C'D'. Vects BA bang vecto ndo dudi
day?
(A) A'B". CD. © BC. D) AB.
& Cau 4. Trong khong gian, vecto nao sau day c6 diem dau la A4, diém cubi 1a B?
® A, 5i © B ® 5B

> Cau 5. Trong khong gian, cho ba diém phan biet A, B,C. Vecto nao dudi day la

vectd - khong?

® 55 . BA © I8 © B0
&> Cau 6. Cho hinh chép S.ABC. Tim vecto tdng clia hai vecto SA va AB.

@ BS . BA. © SB. ® S5C.
¢ Cau 7. Cho hinh chép S.ABC. Ménh dé nao dudi day dung?

@ SA—-AB=3E . ®) SA—-SB = 4B .

© SA-SB=DBA. ®) SA-SB=5C .

4> Cau 8. Cho hinh hop ABCD.A'B'C'D'. Tim AB + AD.

® DB . ® BD. © ic. ® ci.
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&> Cau 9. Cho tt dien ABCD. Goi M, N 1an lugt trung diém AD, BC. Tim AB+ DC.

@ 0. 2AD. © 2NM. D) 2MN.
$© Cau 10. Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh binh hanh tam O. Tinh
SA+ SB+SC + SD.

@) 250 . 450, © 350. D .
&> Cau 11. Cho hinh hop ABCD.A'B'C'D'. Véc to déi clia véc to AA 1a
@) AC . ® C'C . © BB . ©) BA' .

> Cau 12. Cho tit dien ABCD. Lay G la trong tam tam giac BC'D. Khing dinh nao
duéi day sai?

@) GB+GC+GD =70 . ® GA+GB+GC+GD =70 .

© T8 + OB  30C ©) AB 1 A0 + D — 330 |
¢ Cau 13. Cho tit dien ABCD, G la trong tam ciia tam giac ABC. Phat biéu nao sau
day la sai?

@) GD—GA=AD . ® GA+GB+GC =70 .

© GA+GB+GC+GD =70 . ©) DA+ DB + DC = 3DG .

$> Cau 14. Cho hinh hop chit nhat ABCD.A’B'C'D’. Dang thiic ndo dudi day ding?

@) AB=CD. ®) BD =B'D.
© AC = C'A'. (D) AA' = BB .

¢ Cau 15. Cho tit dien ABCD. Khéng dinh nao duéi day ding?

() AD + BC = AB + DC. ®) AB + CD = AC + DB.
(© BA+CD=BD +CA. ©) AC + BD = AB+CD .

$® Cau 16. Cho hinh Iap phuong ABCD.A'B'C'D’. Tinh goc gitta AB va AD.
@A) 90°. 60°. (©) 30°. (D) 45° .
&> Cau 17. Cho hinh hop ABCD.A'B'C'D'. Tinh téng AB + AD + A'C.
@) 244" 0. ©) 2AC. ©) 2074 .
&> Cau 18. Cho hinh hop chit nhat ABCD.A'B'C'D'. Véc t0 nao cung phuong AB?

@ BC . ®) AD . © CD . D) ACT .
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$> Cau 19. Cho hinh hop ABCD.A’B'C'D’. Tim gia tri k thich hgp dién vio ding thiic
sau: BD — D'D — B'D' = kBB,

@A) k= 4. ® k=1. © k=0. D k=2.

¢ Cau 20. Cho tit dien ABCD, goi I,J lan lugt la trung diém ctia AB va C'D; Dang

thitc nao sau day sai?

—»

IJ= (AD +BC) .
J =

—

I

@IJ— (AC + BD) .
©

IJ:1D0+AD+BD. 1DC’+AD+BD.
2 2

¢ Cau 21. Cho hinh hop ABCDEFGH. Goi O la trung diem CH. Khing dinh no sau
day la khang dinh dang?

® BO= ;BA+BC+ BF . ® BO = BA+BC+BE .
© BO=yBA+,BC+ B © BO=BA+,BC+BF .
> Cau 22. Cho hinh lap phuong ABCD.A'B'C'D’. Khang Al
dinh nao sau day 1a sai? .
@) (AB; A'D') = 90° . (AB; A'CT) = 45° | “
© (AC:B'D') = 90° . D) (A'A;C'B) = 45° . i
Al
B - C

$> Cau 23. Cho hinh lap phuong ABCD.EFGH c6 canh bang a. Tinh AB.EG.

® 2 ® o, © V. ®) vad.

¢ Cau 24. Cho hai véc to @ va b khac 0. Xac dinh gbc « gitta hai véc to @ va b khi

@b =—|a|-|v].
A) a = 45°. B) a = 180°. ©) a=90°. D) a = 0°.

¢ Cau 25. Cho tit dien ABCD. Dt AB = @,AC = b,AD = 2. Goi G la trong tam
tam giac BC'D. Dang thiic nao duéi day ding?

—> — ]_ —
A AG=T+ b+ AG:§(8+b+€)
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(& Bai 1. Vecto va cac phép toan trong khong gian

—_—> - —>

& Cau 26. Cho hinh ling tru ABC.A'B'C’. Dt AA = @, AB = b,AC = 2. Goi G Ia
trong tam tam gidc A’B'C’. Khang dinh nao ding?
1
@AG_ (@ +30 + 2. ® AG = (37
@AG— (T+ b +32). D) 24G = =(T

& Cau 27. Cho hinh hop ABCD.A'B'C'D’ tam O. Goi I 1a tam hinh binh hanh ABCD.
Dit ACT = u,CA'=7,BD =7, DB = 7. Khang dinh nio ding?

1—> —> — —> 1—> —> —> —>
@QOI:—Z(u+U+x+y) 20[:—§(u+v—|—x+y)
]-——> — — — 1—> — — —
© 20l =—(C+T+T+7) @20[:5(u+v+x+y)

$® Cau 28. Trong khong gian, cho hai @, b tao véi nhau goc 60° va |Zz’| = 3 cm, |3‘ =4
cm , khi d6 @. 5 bing

@) 12. —6. ©) 6. D) 6v/3.
¢S Cau 29. Theo dinh luat II Newton: Gia toc clia mot vat cé ciing huéng véi lyc tac
dung lén vat. Do 16n cua gia toc ti 1é thuan véi do 16n ctia lyc va ti 1é nghich véi khoi
luong ciia vat: F = m@, trong d6 @ 1a vecto gia téc (m/s%), F 1a vecto luc (N) tac dung
len vat, m (kg) 1a khéi lugng ctia vat. Mudén truyén cho qua bong cé khoi lugng 0,5 kg

mot gia toc 20m/ s? thi can mot lic da cé do 16n 1a bao nhieu?

(A) 100N . 20N . (© 10N . (D) 25N .
$® Cau 30. Cho hinh hop ding ABCD.A'B'C'D’, trong d6 day la hinh binh hanh véi
DAB = 120°, biét AB = 25 cm, AD = 12 cm va AA’ = 12 cm. Tinh ‘E+E’+ﬂ7 .

@12cm. 469cm . @ 613cm . @25cm.

@ 3 Tu ludn.

& Bai 1. Cho hinh hop ABCD.A'B'C'D'. Trong céc vectd c6 diem dau va diém cudi 1a

hai dinh phan biét ctia hinh hop:
a) Vecto nao cung phuong véi vecto AC.
b) Vecto nao biing vects AD'.
¢) Nhitng vecto nao 1a vecto déi ctia vecto AN,

& Bai 2. Ba luc c6 diém dit tai mot dinh ctia hinh lap phuong, cting phuong véi 3 canh

va cung c6 cuong do la 5 N. Tinh cuong do cua hop lyec.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

& Bai 3. Cho hinh hop ABCD.A'B'C'D’. Chiitng minh rang:

a) AB + B'C' + DD = AC'.

b) DB'+D'D+ BD' = BB'.

¢) AC+BA'+ DB+ C'D=T0.
& Bai 4. Cho hinh binh hanh ABCD. Goi S 1a mot diém khong thudc méat phing chia
hinh binh hanh. Chiing minh ring SA + SC = SB + SD.
& Bai 5. Cho hinh chép S ABCD. Goi I la trong tam cta tam gidc ABC va J la trong
tam tam gidc ADC. Chitng minh ring 254 + SB +25C + SD = 3 (S_f - 57)
& Bai 6. Cho hinh hop ABCD.A'B'C'D'. Dit AA' = 7, AB = 7, AC = 7. Hay biéu dién
cac vecto sau qua ba vecto 7,7, 7.

a) AD b) AC, c) BD'.
& Bai 7. Cho hinh hop ABCD.A'B'C'D’ ¢c6 AC' vaA'C cat nhau tai O. Cho biét AO = a.

Tinh theo a do dai cac vecto:

a) AD + AD + AA b) C'B +C'D' + A'A.

—>

& Bai 8. Cho hinh lang tru tam giac ABC.A'B'C" ¢6 AA = T, AB=1,AC = 2. Ching
minh réngBTC):E’—E’—_Z;Va@:E’—_b)—l—E’.

& Bai 9. Cho hinh lang tru diitng ABCD.A'B'C'D’. Biét rang AA’ = 2 va tit giac ABCD
1a hinh thoi ¢6 AB = 1 vi ABC = 60°, hay tinh goc gitta cac cap vecto sau, tu do6 tinh
tich vo huéng ctia moi cip vecto do:

a) AB va A'D'. b) AA va BD. ¢) AB va A'C'.

& Bai 10. Trong khong gian, cho hai vecto @ va b ¢6 ciing do dai bing 1. Biét goc
gitta hai vecto do la 45°, hay tinh:

—

a) @.b. b) (@ +3b)(@ —2b). ) <3+3)2_
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& Bai 11. Cho hinh lap phuong ABCD.EFGH canh a. Tinh:

a) BC.AH. b) AF.EG. ¢) AC.FE.

& Bai 12. C6 ba luc cung tac dong vao mot vat. Hai trong ba luyc nay hgp v6i nhau
mot géc 120° va ¢6 do 16n 1an luot 14 10 N va 8 N. Luc thit ba vuong goc véi mit phéng

tao bdéi hai lue da cho va ¢6 do 16n 6 N. Tinh do 16n ctia hop luc cia ba lyc trén.

& Bai 13. Mot tau kéo mot xa lan trén bien di chuyén duge 3 km v6i mot luc kéo ¢
cudng do 2 000 N va c6 phuong hgp v6i phuong dich chuyén mot géc 30°. Tinh cong

thue hien bdi luc kéo néi tren (két qua lam tron dén hang don vi ctiia Jun).

& Bai 14. Trong dién truong déu, lyc tinh dién F

—+

) q
(don vi: N) tac dung lén dién tich diem c6 dién tich vV v v YOYM

q (don vi: C) dugce tinh theo cong thiic F = q.E, ' '
trong d6 E la cudng do dien truong (don vi: N/C). - - - -
Tinh do 16n cta lyc tinh dién tac dung lén dién tich

diém khi ¢ = 1072 C va do 16n dién trudng F = 10°

N/C.

& Bai 15. Mot lyc tinh dien F tac dong len dien + + ”+ t + + + + 4
tich diém M trong dién truong déu lam cho M dich l 3
chuyén theo duong gap khiic M PN (hinh bén). Biét g |
¢ = 210712 C, vecto dién truong c6 do 16n E = p

1,8.10° N/C vi d = MH = 5 mm. Tinh cong A sinh H \
béi luc tinh dién E.
& Bai 16. Mot chat diém A ndm trén mit phang ndm ngang
(a), chiu tac dong bdi ba luc ?’1, ]_7)2, Fg. Cac luc ]_7)1, FQ c6 gia
nim trong (@) va (Fy, Fy) = 135°, con lyc Fs ¢6 gid vuong

goc véi (a) va huéng lén trén. Xac dinh hgp lyc ctua cac luc

Py, Fy, Fs, biét ring do 16n ctia ba luc d6 1an lugt 1a 20 N,

15 N va 10 N.

> Biin soan: Ngd Dite T - B 088 997 1004 103



104

= Chuong 2. Vecto va hé toa do6 trong khdng gian

& Bai 17. Nguoi ta treo mot vat trang tri O ¢6 khoi lugng
m = 2kg trén tran nha bang cac soi day nhe, khong co gidn
tai cac diem A, B va C. Dé bado dam luc phan bé déu tren
cac day va tinh tham my, ngusi ta chon do dai cac day sao
cho OABC 1a tit dien ddu. Goi Ty, Ts v T3 1an luot 1a cac
liic cang day clia ba day treo tai A, B va C. Lay gia tri gan

ding clia gia toc trong trudng g ~ 10 m/s2
a) Tinh cudng do cta hgp luc.
b) Tinh cuong do cua lyc cang trén moi day.

& Bai 18. Mot chiéc 6 to duge dat tréen mat day dudi cta
mot khung sit c¢6 dang hinh hop chit nhat véi day tréen 1
hinh chi nhat ABCD, mat phang (ABCD) song song véi
mat phang ndm ngang. Khung siat dé dugc budc vio méc E
ctia chiéc can cau sao cho cac doan day cap EA, EB, EC, ED
c6 do dai biang nhau va cliing tao véi mat phang (ABCD)
mot goc bang 60° (hinh bén). Chiée can cau kéo khung sat
len theo phuong thang diing.

Tinh trong lugng cta chiéc xe 6 t0 (Iam tron dén hang

. .z N . 9 - > o N . N
don vi), biet rang cac luc cing F'y, Fy, F'3, F'y deu c6 cuong

do 1a 4 700 N va trong lugng ctia khung sat 1a 3 000 N.
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2 TOA DO CUA VECTG TRONG KHONG GIAN

I. HE TOA DO TRONG KHONG GIAN

Trong khong gian, cho ba truc Oz, Oy, Oz d6i mot
vuong gée. Goi 7, 7, k 1an luot 1a ba vects don
vi trén cac truc Oz,Oy,Oz. Hé ba truc nhu vay

duge goi la hé truc tao do6 Descartes vuong

goéc Oxzyz trong khong gian hay goi don gian la
hé toa d6 Oxy=.

@ Nhan xét:

a) Diém O goi 1a gbc toa do. Céc truc Oz, Oy, Oz duge goi la cac truc toa do.
Céac miat phang (Ozy), (Oyz), (Ozz) déi mot vuong goc véi nhau duge goi 1a céc
mit phing toa do.

Khong gian véi hé toa do Oxzyz con duge goi 1a khong gian Oxyz.
b) Vi 7 7, ¥ 1a ba vecto don vi doi mot vuong goéc v6i nhau nén ta co:

- 3 -2 N
7 = =kt =1 va 1.

Cho hinh chép S.ABCD c6 day 1a hinh vuong canh bang 1,
SA vuong goc véi mit phang day va c6 do dai bang 1 (Hinh

vé). V& he truc toa do Oxyz c6 goc O trung véi diém A, cac

D

e

diém B, D, S lan luot nim trén cac tia Oz, Oy, Oz va chi ra

cac vecto don vi trén cac truc toa do. B .

Truc Oz c6 vecto don vi 1a /Té, truc Oy c6 vecto don vi la

AD va truc Oz c6 vecto don vi la AS.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

1. TOA DO CUA DIEM VA VECTQ

Toa db chia diém
Ngudi ta ching minh duge rang: Trong khong gian Owzyz, ing véi mot diem M tiy
¥, ¢6 mot bo ba s6 (z;y;2) duy nhat sao cho OM = 27 + v+ : k. Ngugc lai, véi
bo ba s6 (z;y;2), ta c6 mot diem M duy nhat trong khong gian théa man hé thiic

OM =z17 + y? +:%. Ta cb dinh nghia sau:

Trong khong gian Ozyz, cho diém M. Néu OM = -

©i 4y + 2k thita goi bo ba s6 (z;y;2) 1a toa N~ .

do cta diém M dbi véi hé truc toa do Ozyz va i . . M

viet M = (z;y;2) hodic M(z;y;2); » 1a hoanh do; y o, : >
1a tung do; = la cao do ciia diem M. i ~ r o

Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang 5. Chon hé truc toa do Ozyz c6
gbc O tring v6i A; cac diem B, D, A’ lan lugt ndm trén cac tia Oz, Oy, Oz. Xéac dinh

toa do cac diém B, C,C".

() Ha‘o/‘fgﬁ a,/[i/z/jz'(é,zl

N0 I B

. j".'l )r D ¥

Cho hé truc nhu hinh vé. Vi OB va 7 cung huéng va OB =5 nén OB =57.
Tuong tu, ta co OD = 57, OA = 5%,

Theo quy tdc hinh binh hanh, ta ¢c6: OC =O0B +0D =51 +5;.

Theo quy tic hinh hop, ta co: OC'=0B+0D +0A =57 + 57 +5k.

Do d6 B(5;0;0), C(5;5;0), C'(5;5;5).

> Bicn soan: Ngd Diic Tid - B 088 997 1004



(& Bai 2. Toa do ciia vecto trong khong gian

Toa d6 cua vecto
Ngudi ta chiing minh duge rang: Trong khong gian Ozyz, ting véi mot vecto @ tiy § 6
mot bo ba 6 (a1;a2; as) duy nhit sao cho @ = a1 +asj + azk.

Ta c¢6 dinh nghia sau:

Trong khong gian Ozyz, cho vectd @. Néu @ = a1 i +asj + ask thi ta goi

bo ba s6 (a1;a2;a3) 1a toa dd ctia vectd @ ddi véi hé toa do Oxyz va viét

8l

= (a1;a2; a3) hodc @(a1;ag; a3).

@ Nhan xét: Trong khong gian Ozyz, ta co:
a) Toa do clia diém M 1a toa do cta vecto OM , tue la
M(z;y:2) <= OM = (z;y;2).

b) Diéu kien dé hai vecto bing nhau. Cho @ = (a1;az;a3) v b = (by; by; bs). Khi dé:

(

alzbl
T=0 = S ay = by
a3:b3

\

Cho hinh chép S.ABCD c6 day 1a hinh vuong canh bang 2, SA
vuong goc véi mit phang day va c6 do dai bang 3.

(1) Vé he truc toa do Oxzyz c¢6 goc O tring véi diem A, céc
diém B, D, S lan lugt nam trén cac tia Oz, Oy, Oz va chi ra
cac vecto don vi trén cac truc toa do.

(2) Trong hé toa do noéi trén, tim toa do cac vecto AB, AD, AS

v AM v6i M 1a trung diém ctia canh SC.

[ HL(,’O/’% (/é)i:/fzf(ézl

(1) Ba vecto don vi trén ba truc toa do lan lugt la 7,7, % nhu hinh vé.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

- > > S 1 1 1
Véi do dai clia 7,7, F 1an lugt biing JAB, AD, SAS.

(2) Tac6 AB=27,AD =25, AS = 3F.
Do d6 AB = (2;0;0), AD = (0;2;0), AS = (0;0;3).
Theo quy tdc hinh binh hanh, ta c6 AC = AB + AD =27 +27.
Vi M la trung diém ctia SC nén ta c6

— — — — 1, — — — — — —
A8+ AC = 2AM = AM = 5 (A3 +AC) = 5 (27 +27 +3F) =T+ 7 +

N —

Do dé AM = <1;1;g>.

Mot may bay dang cat canh tir phi truong.

Véi hé toa do Oxyz dude thiét lap nhu hinh
bén, cho biét M la vi trf cia may bay,
OM =14, NOB = 32°, MOC = 65°. Tim toa
do diém M.

(Y Huo/nj J(z/%mz Diém M c6 hoanh do bang OA, tung do bang OB va cao do bang
OC. Ta co:
Xét tam giac COM vuong tai C:
CO = OM - cos65° = 14 - cos 65° =~ 5,92.
CM = OM -sin65° = 14 - sin 65° ~ 12,69.
Xét tam giac BON vuodng tai B:
OB = ON -c0s32° = CM - cos 32° = 12,69 - cos 32° ~ 10,76.

Xét tam giac AON vuong tai A: OA = ON - cos(90° — 32°) = 12,69 - cos 58° = 6,72.

108 > Bien soun: Ng Diie i - B 088 997 1004



(& Bai 2. Toa do ciia vecto trong khong gian

Vay toa do cua M (6,72;10,76;5,92).

. - > > 3> -
Trong khong gian Ozyz, cho vecto w = —2¢ +35 + 1 k va vecto v = (3; —— 2)

(1) Tim toa do cia .

- —

+ 2 X 2 . >
@ Biéu dién v theo cic vecto don vi i, 5, k.

— — 1—>
@Timtoad@cﬁaa:2u+§v.
O Lot g,
— g -2 3 ~ — 3
() ViTw=-27+3j +4_1k nenu:(—2;3;zl).
- 5 P B
@Viv=(3;——;2) néen v =31 — -5 +2k.
4 4
(3) Biéu dién @ qua cac vecto don vi:
S BN - - 3 1> 5-
a:2u—|—§vz2(—2z +37 +Zk)+§(3z—zly +2k)
- 067> 13-
=37 =T+ 2%
z—l—l ]+ 6
L, 6713
Vaya_( 3’12’6)

Dé theo doi hanh trinh ctia mot chiéc may bay,
ta c6 thé lap hé toa do Ozyz c6 gbc O tring
v6i vi tri clia trung tam kiém soat khong luu,
mit phang (Ozy) trung véi mat dat (duge coi la
phang) véi truc Oz huéng vé phia tay, truc Oy

huéng vé phia nam va truc Oz huéng thang diing

len troi (hinh vé).

Sau khi cat canh va dat do cao nhat dinh, chiéc may bay duy tri huéng bay
vé phia nam véi téc do khong doi 1a 890 km/h trong nita gio. Xac dinh toa do
clia vecto biéu dién do dich chuyén ciia chiéc méy bay trong nita gid do déi véi
hé toa do da chon, biét rang don vi do trong khong gian Ozyz duge lay theo

kilomét.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

E (2) Trong khong gian Ozyz, cho hinh hop ABCD.A'B'C'D’ ¢6 dinh A trung véi

- -

goc O, c6 AB AD AA theo thit tu cung hudéng vé6i cac vecto don vi 7 Jj, kv
c6 AB =1,AD =2, AA" = 3. Goi M la trung diém canh CC’. Hay xéac dinh toa
do cac diém B, C,C’" va M.

[ s Tar
@ 1B Tr&c nghiém .

> Cau 1. Trong khong gian Ozyz, cho diem A(—1;5;3). Toa do vecto 04 1a

@ (-1;53) . (1; —5;-3) .

© (0;5;3). D) (—1;5;0) .
$© Cau 2. Trong khong gian Ozyz, cho OM =27 + 37 — k toa do diém M la

@ (=231 . (2;-3;-1) .

© (2;3;-1). D) (2;3;1) .
> Cau 3. Trong khong gian Oxyz, diém nao duéi day thuoc truc Oy?

(A) M(0;5;0) . N(4;0;0) . © P(0;0;6). D Q(2;3;0
> Cau 4. Trong khong gian Ozyz, diém nao dudi day ndm trén mat phang toa do
(Oyz)?

(A) M(0;4;-1) . B) N(—2;0;3)

© P(3;4;0). D Q(2;0;0) .

& Cau 5. Trong khong gian Ozyz, cho OA =3% — 7. Tim toa do didm A.
@ (3;0:-1). (=1;0:3). © (-1:3;0). © (3;-1;0).

$> Cau 6. Trong khong gian vé6i hé toa do Ozyz, hinh chiéu clia diém M(1; —3; —5) trén
mat phang (Oyz) c6 toa do la

@) (0;-3;0). (0; —3; —5). © (0;-3;5). D) (1;-3;0).
$© Cau 7. Trong khong gian Oxyz, cho b= 47 — 7. Toado b la
@ (-1;4;0). (1;4;0). © (0;—1;4). D) (4;—1;0).
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(& Bai 2. Toa do ciia vecto trong khong gian

> Cau 8. Trong khong gian véi hé toa do Ozyz, hinh chiéu ctia diém M(1;2;3) trén

mat phang (Oxz) c6 toa do la

@ (0;2;3). (1;0;3). © (0;2;0). © (1;2;0).

¢ Cau 9. Trong khong gian véi hé toa do Ozyz, cho hinh ; D

lap phuong ABCD.A'B'C'D’ ¢6 do dai canh bang 1 nhu hinh

vé. Toa do vecto AC 1a .. Sl -l

@ (1;10 . ® (0;1;1). © (1;01) . © (LL;1).

& Bai 1. Trong khong gian Oxyz, biét:

a) @ = 57 +77 — 3k, b =27 +4%. Tim toa do céc vects @, b.
b) OM =47 — j +3%k, ON=8i —55. Tim toa do céc diém M, N.

& Bai 2. Trong khong gian Ozyz, biét:

—

a) @ = (=2 5 —7), b =(4 0;1). Tinh @, b theo cac vecto i, J, k.
b) A(7; —2; 1), B(0; 5; 0). Tinh @71,55 theo cic vectd 7, 7, .
& Bai 3. Cho tu dién SABC ¢6 ABC la tam gidc vuong tai
B, BC =3, BA=2, SA vudng goc véi mat phang (ABC) va

c6 do dai bang 2 (Hinh 13).

a) Xac dinh mot hé toa do dua trén ggi y ctia hinh vé va

chi ra cac vecto don vi trén cac truc toa do.

b) Tim toa do cac diem A, B,C, S.

& Bai 4. Trong khong gian Ozyz, cho hinh chép
S.ABCD c6 day ABCD la hinh thoi canh bang 5,
giao diém hai dudsng chéo AC va BD tring véi goc
0. Céc vecto OB,0C, 08 1an lugt cing hudng véi
7.7,k va OA=0S =4 (Hinh 15). Tim toa do céc

vecto EE, Z(—J),;L—S’) va AM v6i M 1a trung diém cta

Hinh 15

canh SC.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

& Bai 5. Mot chiéc xe dang kéo cang sgi day cap
AB trong cong truong xay dung, trén dé da thiét
lap hé toa do Ozyz nhu Hinh 16 v6i do dai don vi

trén cac truc toa do bang 1 m. Tim toa do clia vecto

AB.
& Bai 6. O mot san bay, vi tri ciia may bay dugc xac c ..
dinh béi diém M trong khong gian Ozyz nhu Hinh . Sy
17. Goi H 13 hinh chiéu vuong goc ctia M xudéng mat ‘( ) /ﬂ:’ B
phing (Ozy). Cho biét OM = 50, (7,0H) = 64°, /J Y
(OH, OM) — 48°. 2 T TH

' Hinh 17

& Bai 7. Cho diém M(9; 3;6)
a) Goi My, My, M3 lan lugt 1 hinh chiéu ctia diém M trén céc tric toa do Oz, Oy, Oz.
Tim toa do cac diém M;, Ms, Ms.
b) Goi N, P, @ lan lugt 1 hinh chiéu ctia diém M trén cdc mat phang toa do (Ozy), (Oyz), (Ozz).
Tim toa do céc diém N, P, Q.
& Bai 8. Cho hinh tt giac déu S.ABCD c6 chiéu cao bang 5 va do dai canh day bang
4. Hay xéac dinh toa do cac diém S, A, B, C, D d6i véi hé toa do Ozyz c6 gbc O tring véi
tam cua hinh vuéng ABCD, tia Ox chtta B, tia Oy chtta C' va tia Oz chita S.
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3 BIEU THUC TOA DO CUA CAC PHEP TOAN
VECTG

. BIEU THUC TOA DONG TONG, HIEU HAI VECTQ
VA TiCH CUA MOT SO vGI MOT VECTO

Trong khong gian Ozyz, cho hai vects @ = (ay;az;a3) va b = (b1; ba; b3) va sd

thuc k. Khi do:
& E’—F?;: (a1 + b1;az + bo;as + b3).
& E’—_b):(al—bl;ag—bg;ag—bg).
& kd = (kay; kag; kas).

| Nhan xét: Cho hai vecto @ = (ay;a2;a3) va b= (bl;bg;b:g),z) + 0. Hai vecto

@ va b dude goi la ciing phuong khi va chi khi tdn tai s6 k sao cho @1 = k@ hay
4

a] = kbl
§ as = kby
a3 = kbg

->> * to iy Yoty

Cho ba vecto @ = (2;—53), b = (0;2;—1), @ = (1;7;2).

— 1—>
(1) Tim toa do cla vecto d = 4a@ — 3 b +37.
(2) Tim toa do cia vecto € = @ — 4h — 22,

(3) Chitng minh vecto @ cung phuong véi vectd m = (—6; 15; —9).

1> 2 1
a) 47 = (8;-20;12), gb:(o;g;—g), 32 — (3:216).
b+32

- 1 1 55
Khidé d =43 — = — (11 = —>.
1 dO a 3 ,3, 3

b) @ = (2-5;3), 4b = (0;8;—4), 2T = (2;14;4).
Khidé @=a—4b — 22 = (0;-27;3).

—_
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c) C6m = (—6;15;—9) = —3(2; —5;3) = —34d.

Do d6 @ cung phuong véi vecto ni.

Mot thiét bi tham do day bien dang lin véi van toc

. . £,
T = (10;8; —3) Cho biét van toc ctia dong hai luu cia b
7 ¥
ving bién I 7 = (3,5 150). P/
(1) Tim toa do clia vecto tong hai van tdc ¥ va . ey

(2) Gia st thiét bi tham do lan véi van toc v =
(7;2;0), hdy néu nhan xét vé vecto van toc cia

no6 so véi vecto van toc ciia dong hai luu.

e /g clmym
(1) Taco ¥+ @ =(10+3,58+1;-3+0) = (13,5;9; —3).
(2) Vi @ =(7;2;0) =2(3;5;1;0) = 2.
Do dé hai vecto nay cung phuong, cing huéng v6i nhau.

’
C (1) Trong khong gian Ozyz, cho ba vecto @ = (1;8;6), 7 = (—1;3;—2) va @ =

—>

(0;5;4). Tim toa do clia vects Z = U — 27 + .

Il. BIEU THUC TOA DO CUA TiCH VO HUGNG

Trong khong gian Ozyz, tich vd huéng cua hai vecto @ = (ay;as;a3) va b =
(b1; be; b3) duge xac dinh bdi cong thic:

a0 = a1by + asby + asbs.

L Nhan xét:

© TLY <= aiby +agby +asbs =0 (@, b khac 0).

& }E’|:\/a%+a%+a§.
> 7 0 a1by + agbs + azbs P
® (,b):“ﬁ: 7 khac 0).
e @] b| \/a%+a§+a§.\/b%+b§+b§(a e )
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EVaE)) xvrrrrn

Cho ba vecto m = (—5;4;9), 7 = (2; —=7;0) va p = (6;3; —4)
a) Tinh m.7;m.7p.

b)

.||, cos (M, 7).

¢) Cho ¢ = (1;-2;0). Vecto ¢ c6 vudng goc véi p khong?

'&HI[O’j (7![&[
a) -7 =(=5)-2+4-(~7)+9-0=-38.
M- P =(-5)6+4-3+9 (—4) =54

b) |m| =25+ 16 + 81 = V122; |7| = 4+ 49 = V/53.

i, 1)

cos(m, ) =

¢) COF-T=6-1+3-(=2)+(—4)-0=0.
79
& ©)

Mot thiét bi tham do ddy bién (Hinh vé) duge day ,\

l‘ F»J

b&i mot Iyc f = (5;4; —2) (don vi: N) gitp thiét bi

cong sinh béi luce 7

g’

I1l. VAN DUNG

Xéc dinh toa dd cla vecto khi biét toa dé diém ddu vé diém cudi.

Trong khong gian Oxyz, cho hai diém A(x4;y4; 24), B(zp;yB; 2B). Ta co:

—

AB = (B — TA;YB — YA; 2B — Z4).

@ Nhan xét: AB = ‘E) =/ (x —x4)2+ (yp —ya)? + (25 — 24)2.

Cho ba diém M (7; —2;0), N(—9;0;4), P(0; —6;5).
a) Tim toa do cac vecto MN, NP, MP.

b) Tim cac do dai MN, NP, M P.
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[ Ha()/z(/( Ji}lji[é’,&

a) MN = (—16;2;4), NP = (9;—6;1), MP = (—T; —4;5).

b) MN = /(—16)% + 22 + 42 = 21/69.
NP = /9% + ( —6)2 +12 = V118.
MP = /(-7 2+ 52 = 3V/10.

Trong  khong  gian  Ozxyz, cho ba diém  khong thing  hang

A(2;-1;4), B(3;5,—1),C(-1;1;2).
a) Tim toa do cua AB.

b) Tim toa do diém D sao cho ABCD la hinh binh hanh.

() Ha()/z(/( ﬁ/(f,/z,jzf(ézl
a) Ta c6 AB = (1:6;—5).

b) Dé ABCD la hinh binh hanh thi diém D phai thod mén diéu kien AB = DC.

GOi D(:BD;yD;ZD), ta co ])—C) = (—1 — D, 1— yD;2 — ZD)

( (

—1—£L’D:1 :L’D:—Q
AB=DC <= {1—yp =6 = Syp=-5

2—zp=-5 zp =17

\ \

Vay D(—-2;—-5;7).
g . X y .
(3) Trong khong gian Ozyz, cho hinh ling tru tam gidc ABC.A'B'C' ¢6

A(1;0;2), B(3;2;5),C(7; —3;9) va A’(5;0;1). Tim toa do cac diém D va D’ sao
cho ABCD.A'B'C'D’ 1a hinh hop.

E @ Trong khong gian Ozyz, cho A(0;2;1), B(3;—2;1),C(—2;5; 7).

) Tinh chu vi tam giac ABC.

b) Tinh BAC.

(5) Trong khong gian Ozyz, mot vat di ti diem A(2;3;0) dén diem B(—1;1;2).
Tim vecto biéu thi do dich chuyén ctia vat khi vat di tit diem A dén diém B.
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Toa dd trung diém cutia doan thdng va trong tdm cdia tam gidc

Trong khong gian Ozyz:
& Cho hai diém A(xa;y4;24), B(zp;ys; z). Toa do trung diém M cta doan

thing AB la

M(xA‘{‘-TB_yA‘*'yB.ZA‘i‘ZB)
2 ’ 2 ’ 2 '

© Cho tam gidc ABC c6 A(wa;y4;24), B(xp;yp; 2B), Czc; yo; zc). Toa do

trong tam G cua tam gidc ABC' la

G<xA+xB+xc'yA+yB+yc_zA~|—zB+zC)

3 ’ 3 ' 3

Cho hinh chép S.ABC ¢6 SAL(ABC),SA = a va
day ABC la tam giac déu canh a,O la trung diém
cia BC. Bang cach thiét lap hé toa do nhu hinh
vé, hay tim toa do:

a) Cac diém A, S, B, C.

b) Trung diém M ctia SB va trung diém N clia
SC.

¢) Trong tam G cia tam gidc SBC.

[} /‘[a,’o/‘/(? (/af)%zf(ézl
a) Vi ABC la tam giac déu canh a, O la trung diém ctia BC nén AO la dudng cao.
Suy ra AO = ag va OB =0C =

5
ViOC va i cunghUOngvaOO—g nen OC = % SuyraC( ; 0; )
ViOBva i ngugce hudng va OB—% énO_B):—g—f. Suy raB(—%;O;O).
\ﬁ(ﬂv&?cfmg huéng va OA:T\/_nénm:azgz Suy raA(O; a\2/§;0>.

Goi I 1a hinh chiéu ciia S trén Oz. Ta c6 OI = SA.

VioIvak cung huéng va OI = a nén OI = a’. Theo quy tac hinh binh hanh cé:

03 = 0A+<71’_—y +ak.Do dé S

a a 3 a a av3 a
b) T M N|-—:=.
) Tacd ( T 4’2)’ (4’ 4’2)

w3 (128).
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

avb a
c) G(O;T;§>.

Cho tam giac MNP c6 M(0;1;2),N(5;9;3), P(7;8;2).

a) Tim toa do diem K 1a chan duong cao ké tit M clia tam giac MNP.
b) Tim do dai canh MN va MP.

¢) Tinh géc M.

[ Ha,’o/’/(? f/(’fﬂ(fzf(ézl

a) Ta c6 NP = (2;—1;-1).
Vi K 1a chan duong vuong goc ké tit M xudbng NP nén K € NP va MK 1 NP.
Goi K(z;y;2), ta co KD = (T—z;8—y;2—2). Vi NPva KP ciing phuong nén ton

tai t € R sao cho KP =tNP. Do do:
(
T—x=2tx=T7-—2t

2—z=—t2z=2+1

\
Khi d6 MK = (T — 2,7 + t;1).
\/“1MKLNPnénMK-]WD):()(:)(7—2t)-2+(7+t)-(—1)+t.(_1):O@t:g_

14 55 19
Va K(—;—;—).
WAET 66
b) Ta c6 MN = (5;8;1) ; MP = (7;7,0).

MN =+/52+8+12=3V10;, MP=+/T2+ 72402 =72

c) Ta co:
i MN-MP 5-74+8-7+1-0 91 13v5
CcOS = = — _

MN - MP 3v10 - 7/2 42/5 30

— M ~ 14°18'
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(£ Bai 3. Bidu thiic toa do ctia cac phép toan vectd

I?
(6) Cho tam gidc MNP c6 M(2;1;3), N(1;2;3), P(—3; —1;0). Tim toa do:
a) Cac diem M’, N’, P’ lan lugt 1 trung diém ctia cac canh NP, MP, M N;

b) Trong tam G cua tam giac M'N'P’.

I?
(7) Trong khong gian Ozyz, cho tam gidc ABC c6 A(1;0;1), B(2;1;2) va trong

tam G(1;—1;1). Tim toa do dinh C.

I?
Trong khong gian Ozyz, cho ba diém A(3;—4;0), B(—1;1;3),C(3;1;0). Tim

diém M trén truc Oz c6 hoanh do duong sao cho AM = BC.

Trén phan mém mo phéng viec diéu khién
drone giao hang trong khong gian Ozyz, mot
doi gom ba drone giao hang A, B,C dang c6
toa do la A(1;1;1), B(5;7;9),C(9;11;4). Tinh:

a) Cac khoang céch gitta moi cap drone giao

hang.

b) Géc BAC.

Mot chiéc den chiim ¢6 trong hugng 160 N dugc
treo bdi bon soi xich SA, SB, SC, SD sao cho
S.ABCD la hinh chép tit giac déu c6 SA =
80v2cm, ASC = 90°. Cho biét trong luc ciia
den dugc phan b6 déu lén boén soi xich. Goi
F)l, ]_52, Fg, ]_54 la lyc tac dung cua cac soi
xich lén moéc treo S. V6i hé toa do Oxyz nhu

trong Hinh 1, hay tim toa do cac luc Fl, 1_7)2,

Fs, Fu.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

B BA1 TAP
@ 1B Trdc nghiém

$> Cau 1. Trong khong gian Oxyz, cho diém A(1;3;5), B(1; —1;1), khi dé trung diém I

cua AB ¢6 toa do 1a

@) (0;—4;4). (2:2:6). © (0;-2;—4). @ (1;1;3).
&S Cau 2. Trong khong gian v6i hé toa do Oxyz, tam giac ABC véi A(—2;4;1), B(1;1; —6),
C(0; —2;3). Tim toa do trong tam G cua AABC.

xe (_%;15—5) G(—1;3;-2).
179 1
©6(5-13) ®6(-553)

$& Cau 3. Trong khong gian véi hé toa do Oxyz, cho hai vecto @ = (—1;5;0) va
v = (1;—5; —3), toa do cla vecto ¥ + v la
@) (2 -10;3). (2:10:3). © (0:0;-3). © (2:0:3) .

$© Cau 4. Trong khong gian véi hé toa do Ozyz, cho vecto @ = (—2;6;2), vects ¢ =

>
a

[\ ROV

c6 toa do la

@ (—6;9;6). (—3;9;3). © (6;9:6). D (—3;6;3) .
$© Cau 5. Trong khong gian Oxyz, cho ba vecto @ = (2;—1;0),3 = (-1;-3;2),C =

(—2; —4; —3), toa do clia vecto @ = 2a — 30 + 2 1a

@ (5;3;-9). (—5;—3;9).
© (=3;=7:-9). @ (3;7;9) -

> Cau 6. Trong khong gian Ozyz, cho hai diém A(1; —1;2), B(2; 1; —4). Toa do AB la
@ (3;0;-2). (=1;-2;6). © (1;0;-6). @ (1;2;-6) .

> Cau 7. Trong khong gian Oxyz, cho hai diém A(2; —1;0), B(3;1;1). Toa do di¢m ddi

xing A qua B la

@ (1;-2;—4). (0;3; —1).
© (4;3;2). ©) (0;—1;3) .
¢S Cau 8. Cho A(2;1; 1), B(1;2;3). Do dai AB bang
@A) V3. V22. ©) 18. D) 3v2.
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(& Bai 3. Bidu thic toa do ctia cac phép toan vecto

$© Cau 9. Trong khong gian Oxyz, cho hai véc to v = (—1;1;3), ¥ = (—2;1; —3). Tinh
|27 - 37].

) v322. V/216. © Vv242. D) V152.
$® Cau 10. Trong khong gian v6i hé toa do Oxyz, cho hai véc to @ = (1;-2;0), b=
(—2;3;1). Khing dinh nao dudi day sai?

@ Tb =-8. 23 = (2;—4;0).

© @+ b =(-1;1;-1). © |v] = V1t
> Cau 11. Trong khong gian véi hé toa do Oxyz, cho diém M (3;—1;2). Tim toa do
diém N dbi xting véi M qua mat phang (Oyz).

(A) N(0;-1;2). N(3;1;-2).

(©) N(-3;-1;2). (D) N(0;1;1).
$> CAu 12. Trong khong gian Ozyz, cho hai véc t6 @ = 37 + kv b = (1;m;6). Tim
gid tri m dé @ vuong géc véi b.

A) m = —3. ®) m=2. © m= 2. @m:3.

¢S Cau 13. Trong khong gian Ozyz, cho @ = (0;1;1), b= (—1;1;0). Goc gitta hai vecto

PR
@ va b bang

@A) 60°. 120°. ©) 150°. (D) 30°.
¢ Cau 14. Trong khong gian Oxyz, cho @ = (2; —1;4). Do dai vecto @ biang

@) 5. V5. ©) 27. (D) v21.
¢S Cau 15. Trong khong gian Oxyz, cho @ = (1; —2;3). Vecto nao sau day cung phuong
v6i w7

® @ = (2:46). ® b = (~3:6,-9)

@E’:(;, g) ® d = (~1;2;-3)

> Cau 16. Trong khong gian Ozyz, cho @ = (1; —2;4) va diém A. Biét OA = ©. Toa
do cua diém A la:
@ (1;2:4).
© (~1;2;—4).

(1;—-2;4).

®© ®

(—1;—2;—4).
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

$> Cau 17. Trong khong gian Ozyz, cho @ = (1;2;3) va diéem A(—1; —1;1). Toa do diém

C théa man AC = @ la:
@ (0;1;4). (-2;-3;-2).
© (2;3;2). D) (0; —1;—4).

@ 3 Tu ludn

& Bai 1. Cho ba diém A(2;1;—1), B(3;2;0) va C(2; —1;3).
a) Ching minh A, B,C 1a ba dinh ctia mot tam gidc. Tinh chu vi tam gidc ABC.
b) Tim toa do trung diém ctia céc canh ciia tam giac ABC.
¢) Tim toa do trong tam G cta tam giac ABC.

& Bai 2. Cho diém M(1;2;3). Hay tim toa do ctia cac diém:
a) My, My, M3 1an lugt 1a hinh chiéu vudéng géc ctia M trén cdc mit phang (Ozy), (Oyz), (Ozz).
b) Goi My, M5, Mg 1an lugt 1a cac diém théa man:

¢ O la trung diém ctia M My;

& MMs vudng goéc véi mat phang (Oxy) tai diém H sao cho H la trung diém
cua M Ms.

& M Mg vuong goc va cat truc Oy tai diem K sao cho K la trung diém ctia M Ms.

& Bai 3. Trong khong gian v6i hé toa do Ozyz, cho hinh hop ABCD.A'B'C'D’ ¢6
A(4;6;-5), B(5;7;—4),C(5;6; —4), D'(2;0;2). Tim toa do cac dinh con lai ctia hinh hop
ABCD.A'B'C'D’.
& Bai 4. Cho ba diém A(3;3;3), B(1;1;2) va C(5;3;1).

a) Tim diém M trén truc Oy cach déu hai diém B, C.

b) Tim diém N trén mit phang (Ozy) cach déu ba diém A, B, C.
& Bai 5. Trong khong gian Ozyz, cho @ = (1;0;1), b = (1;1;0), @ = (—4; 3;m).

a) Tinh goc gitta hai vecto @ va b

b) Tim m dé d =23+ 3D vuong goc véi 2.

& Bai 6. Cho cac diém A(—1;—1;0), B(0;3;—1),C(—1;14;0), D(—3;6;2). Chitng minh
rang ABCD la hinh thang.
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(& Bai 3. Bidu thic toa do ctia cac phép toan vecto

& Bai 7. Trong khong gian Oxyz, cho diém M (a;b;c). Goi A, B,C theo thit ty la diém
déi xitng ctia diem M qua cac mat phang (Ozy), (Oyz), (Ozz). Tim toa do trong tam
tam giac ABC.

& Bai 8. Trong khong gian Ozyz, cho tam giac ABC véi A(3;5;2), B(0;6;2) va C(2;3;6).
Hay giai tam giac ABC.

& Bai 9. Trong khong gian Oxyz, cho ba diem M(—4;3;3), N(4; —4;2) va P(3;6; —1).
Tinh chu vi hinh binh hanh M N PQ.

& Bai 10. Trong khong gian Ozyz, cho cac diem A(4;2; —1), B(1; —1;2) va C(0; —2;3).

a) Tim toa do vecto 1@), tu do tinh do dai AB.

b) Tim toa do diém M sao cho AB+CM=0.

¢) Tim toa do diém N thuoc truc Oz sao cho dudng thang BN vuong goéc véi dudng

thang AC.

d) Tim toa do diém P thudc mit phang (Ozy) sao cho ba diém A, B, P thang hang.
& Bai 11. Mot vat & trang thai can bang khi hop ciia tat ca cac Iuc tac dung len vat
duge biéu dién bang vecto-khong. Trong khong gian Ozyz, biét ring dang cé ba luc
bidu thi béi ba vecto | = (9;7;2), B = (1;5;10) va F; = (9; —2; —7). tac dung léen mot
vat. Hay tim toa do clia vectd biéu thi luc ﬁ dé khi tac dung them luc nay vao vat thi
vat 6 trang thai can bang.

& Bai 12. Trong Hinh 2.41, gbc toa do O 1a noi may
bay xuat phat, truc Oz theo huéng Nam, truc Oy /
theo huéng Dong, truc Oz theo huéng thang ding.

Don vi trén céac truc 1a km. Vao thdi diem 9h30

sang, may bay & do cao 9 km, cach diém xuat phat 0 300 Y
theo huéng Nam 150 km va theo huéng Dong 300 150
km. Phi cong dé ché do bay tu dong, v6i van toc

)  Hinh 241
theo huéng Dong 750 km /h, do cao khong doi.

Biét ring gi6 thoi theo hudng Bic véi van toc 10 m/s. Tim toa do clia méy bay lic
10h30, véi gia dinh 13 trong khodng thoi gian 9h30 dén 10h30, van toéc va hudng ciia gié
khong thay doi.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

& Bai 13. Mot phong hoc c¢6 thiét ké dang hinh I

hop chit nhat véi chiéu dai 14 8 m, chiéu rong 1 6

m va chiéu cao 1a 3 m. Mot chiéc den dugce treo tai E

chinh gitta tran nha ctia phong hoc. Xét heé truc toa 3 | - L ----- - o o g—
do Ozyz c6 goc O trung v6i mot géc phong va mit i

phang (Ozy) tring véi mat san, don vi do duge lay
theo mét (hinh vé). Tim toa do ctia diém treo den.

& Bai 14. Mot vat ¢6 trong lugng 300N dugce treo

bang ba sgi day cap khong dan c6 chiéu dai bang

nhau, moéi day cap c6 mot dau duge gan tai mot Ro B
trong cac diém P(—2;0;0), Q(1;/3;0), R(1; —v/3;0) con X >
dau kia gén véi vat tai diém S(0;0; —2v/3) nhu hinh

ben. Goi F, Fy, F5 1an luot 1a luc cang trén cac soi

day cap RS, QS va PS. Tim toa do cac luc fl), ]72), fg

& Bai 15. Ngudi ta can lap mot camera phia trén san béng dé phéat séng truyén hinh
mot tran bong da, camera c6 thé di dong dé luon thu dude hinh anh ré nét vé dién bién
tren san. Cac ki su du dinh trong bon chiéc cot cao 30 m va sit dung hé thong cap gan vao
bén dau cot dé gitt camera & vi trf mong mudn. Mo hinh thiét ké dugce xay dung nhu sau:
Trong hé truc toa do Oxyz (don vi do dai trén méi truc 1a 1 m), cac dinh ctia bon chiée
cot 1an lugt 1a cac didm M (90;0;30), N(90; 120; 30), P(0; 120; 30), Q(0; 0; 30) (Hinh vé). Gia
stt Ko 1a vi tri ban dau clia camera c6 cao do bang 25 va KoM = KgN = KoP = KQ. Dé
theo doéi qua bong dén vi tri A, camera duge ha thap theo phuong thing ding xudng

diém K c6 cao do bang 19. Tim toa do cac diém Ko, K, va vecto KokK;.
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& Bai 16. Cho hinh lap phuong ABCD.A'B'C'D’ TZ

c6 do dai mdi canh bang 1. Xét hé toa do Oxyz gan B: C

v6i hinh 1ap phuong nhu hinh vé bén. A ; D
a) Tim toa do cac dinh ctia hinh 1ap phuong. f_.__;'j. _____ e {C‘EG
b) Tim toa do trong tam G cta tam giac B'C'D'. A’ - o
c¢) Chitng minh ring ba diém O, G, A thing hang. y

& Bai 17. Tren san thé duc thay gido dung hai
chiéc cot vuong goc v6i mit san, chiéu cao clia moi
chiéc cot lan Iugt 14 3 m va 2 m. Xét hé toa do Oxyz
sao cho mit phang (Ozy) tring v6i mit san, truc

Oz huéng thing ding lén troi. Don vi trong hé toa

do Ozyz dugc lay theo mét.
a) Biét rang chan ctia hai cot do c6 toa do lan lugt 1a (8;5;0) va (3;2;0), hay tim toa
do diém dau ctia mdi cot.
b) Thay gido dy dinh cing mot sgi day noéi hai dau clia hai cot. Hoi sgi day can c6

do dai t6i thiéu la khodng bao nhiéu mét?

& Bai 18. Mot nhan vién dang sit dung phan mém z W0:%9)

dé thiét ké khung ctia mot ngdi nha trong khong D(0; 0: 4): -------------- H
gian Ozyz dude minh hoa nhu Hinh bén. Cho biét E 10: 6)
OABC.DEFH 13 hinh hop ch@ nhat va EMF.DNH E(6: 0: 45— F )

—— )
la hinh lang tru ding. ;’0(0: 0: 0) (0:4:0)

a) Tim toa do cic diem B, F, H. A(6: 0:’0/"
b) Tim toa do cac vecto MFE, ME.

¢) Tinh s6 do EMF.

> Biin soan: Ngd Dite T - 8 088 997 1004 125



126

4 ON TAP CHUGNG 2

B BAi TAP

@ | B Tréc nghiém nhiéu phuong én luva chon

$® Cau 1. Trong khong gian Ozyz, cho hai vec-to @ = (—2;5; —3), b= (4; —4; —6). Toa
do vec-to —2@ — 37 la

@A) (8;—19;10) . (2;1; -9) .

© (—8;2;24) . (D) (10;2;15) .
¢ Cau 2. Cho hinh hop ABCD.A'B'C'D’. Vécto ¢6 diem dau va diém cudi 1a céc dinh
ctia hinh hop va bang vécto B'D’ 1a vécto nao dudi day?

@) DB . ® D'B . © BA' . ©) BD .
¢ Cau 3. Trong khong gian Ozyz, hinh chiéu ctia diém A(1;2;5) trén mat phang (Ozz)
co toa do 1a

@ (0;2;5) . (0;2;0) . © 1(1;0;5) . © (0;0;5) .
$> Cau 4. Trong khong gian Ozyz, cho hai diém P(—1; —8;10) va Q(—6; —1; —3). Toa do
cua vecto P—Cj la

@ (=5;7:7) . (6:8:30) .

© (55-7;-7) . © (-7,-9-13) .
¢ Cau 5. Trong khong gian Ozyz, cho vects ¥ = (—1;6;3) va diem A. Biét 04 =7.
Toa do diém A 1a

@ (1;-6:3) . (~1;6;3) .
© (~1;-6;-3) . @ (~156;0) .
¢S Cau 6. Cho tit dien ABCD. Ménh dé nao ding?
@) AB+BC = BD . ®) AB + BC = AC .
(© AB+BC =CA . ©) AB + BC = AD .

& Cau 7. Cho hinh hop ABCD.A'B'C'D'. Véc to dbi clia véc to AA 1a

@) A'CT ® C'C . © BB . ©) BA .
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¢ Cau 8. Trong khong gian Ozyz, cho @ = —1 +27 — 3%. Toa do clia @ la
@ (3;-2:1) . (—1;2;-3) .
©) (2;-3;-1) . D) (1;-2;3) .

$> Cau 9. Cho hinh hop ABCD.A'B'C'D’ (minh hoa nhu
hinh bén). Phét biéu nao sau day la ding?

@) AB+BB +B'A' = AC' . B) AB+ BC +C'D = AC" .
© AB+ AC + AA' = AC' . (D) AB + AA + AD = AC' .

$® Cau 10. Cho hinh 1ap phuong ABCD.A'B'C'D. Géc A iy
gifta hai vecto AB va cD' bang |
B ;
@A) 30° . 135° . (C) 45°. (D) 60° . i c’
Al
P R D
B C

> Cau 11. Trong khong gian Ozyz, cho hai diem A(3; —2;3) va B(—1;2;5). Toa do trung
diém I clia doan thang AB la

@A) 1(-2;2;1) . 1(1;0;4) .

© I1(2;0;8) . D) I(2;-2;-1) .
> Cau 12. Trong khong gian Ozyz, cho ba diém A(1;3;5), B(2;0;1),C(0;9;0). Toa do
trung diém G ciia AABC la

@ (3;12:6) . (1;5;2) . © (1;0;5) . D 1(1;4;2) .
> Cau 13. Trong khong gian Ozyz, cho ba diém A(1;2; 1), B(2;1;—3),C(—3;5;1). Toa
do D dé tit gidc ABC'D la hinh binh hanh 1a

(A) D(—4;6;3) . D(—2;2;5) .

(©) D(—2;8;-3) . (D) D(—4;6;—5) .
$© Cau 14. Trong khong gian Ozyz, goi a la gbc gitta hai vects @ = (0;—1;0), 7 =
(v/3;1;0). Gia tri clia o 1a

™ s s
@A) G- 5 © 3 D) 5
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

¢ Cau 15. Trong khong gian Ozyz, cho ¥ = (2; —2;1). Do dai vec-to U bing

@) 9. 3. © 2. D 4 .
$> Cau 16. Khoang céach gitta hai diém I(1;4; —7) va K(6;4;5) 1a
(A) 169 . ®) 13 . ©) 26 . D) 6,5 .

$& Cau 17. Trong khong gian Oxyz, cho A(2;—1;1), B(—1;3;—1),C(5; —3;4). Tich vo
huéng AB.BC ¢6 gia tri bing
(A) 48 . ®) 52 . ©) —48 . (D) —52.

$> Cau 18. Trong khong gian Ozyz, cho A(—1;2;3), B(1;0;2). Toa do diém M théa man
AB = 2MA 1a

@) M(—2;3;;). M<—2~—3~;).

(© M(-2;3;7) . (D) M(—4;6;7)
&> Cau 19. Cho ttt dien ABCD. Goi G la trong tam ciia tam giac BC'D. Khang dinh
nao sai?

@) BG+CG+DG=70 . ®) AB + AC + AD = 3AG .

(© BC + BD = 3BG . ©) GA+GB+GC+GD =70 .

&> Cau 20. Cho hinh hop ABCD.A'B'C'D'. Goi M la trung diém ctia CC". Vecto AM

bang:
@) AB + AD + AA’ . ,@'+E+%ﬂ.
@AB+§AD+§AA’. @%AB+AD+AA’.

¢ Cau 21. Cho hinh hop ABCD.A'B'C'D’. Khang dinh nao sai?
@) AB +CC' = AB' . ®) AB + AD + AA = AC" .
(© AD + BB = AD' . ©) AB + CC' = AC' .

> Cau 22. Cho ttt dien déu ABCD c6 canh bang a. Goi M 1a trung diém C'D. Tich vo
huéng AB.AM bing

(12 CL2 CL2 9
$> Cau 23. Goc gifta hai vecto 7 va @ = (—v/3;0; 1) bing;
A) 30° . 60° . ©) 120° . (D) 150° .
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¢ Cau 24. Cho tit dien ABCD. Trong cac vecto c¢6 hai dau mut 1a hai dinh phan biét

clia tit dién, c6 bao nhiéu vecto cé gid nam trong mit phang (ABC)?

@) 3. 4. ©) 5. D) 6.
%> Cau 25. Trong khong gian cho @ # 0. Khing dinh nao sau day 1a ding?
(A) Vecto @ c6 ding mot vecto doi .
Vecto @ ¢6 hai vecto dbi 1a 0 va chinh noé .
(©) Vecto @ c6 hai vecto déi 1a @ va —@ .
(D) Céac vecto dobi clia @ déu bang nhau.
¢ Cau 26. Trong khong gian Ozyz, cho @ = (—1;1;0), b = (1;1;0), € = (1;1;1). Khéng

dinh nao sai?

@ || =v2. ® |2]=V3. © @Lb . ® 2L .

$» Cau 27. Cho hinh lap phuong ABCD.A'B'C'D A iy
6 do dai mdi canh biing 2. Tich vo huéng AB.B'D’ / 1
bang B i C
@® 4. ®2v2. © -2v2. [© 4.
Al b
B / C

> Cau 28. Trong khong gian Ozyz, cho M(2;1;0). Khang dinh nao sau day 1a sai?

(A) Diém M nim trén mat phang (Ozy).
Khoang cach tit M dén truc Oz bang 1.
(©) Diém M nim trén truc Oz.

(D) Khoang cach tit M dén truc Oy béang 2.

$© Cau 29. Trong khong gian Oxyz, @ = (m;2;3),_b) = (1;n;2). Hai vecto @, b cung

phuong khi:

( 1 ( 3

@ < L 4 i
>n—3 >n—3

3 2

m = — m = —

© | 22 D) ¢ 43
n—= — n = —

\ 3 \ 3

<
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

$> Cau 30. Trong khong gian Ozyz, cho hai véc t6 @ = 37 + kvab = (1;m;6). Tim
gia tri m dé @ vuong géc véi b
@m:—?). ®) m = 2. © m= 2. @sz.

¢ Cau 31. Trong khong gian véi hé toa do Ozyz, biét toa do hinh chiéu ciia diém A lén
cac truc Oz, Oy, Oz lan lugt 1a M(1;0;0), N(0; —2;0), P(0;0;3). Toa do véc to OA4 1a

@ (1;-2:3). (1;2:3). © (-1;2;-3). @ (-1:23).
$> Cau 32. Cho diém A(3; —1;1). Hinh chiéu vuong géc A len mit phang (Oxy) 1a
@ (3:0;0). (05 —1;1). © (0;-1;0). ® (0:051).

> Cau 33. Trong khong gian Ozyz, cho diem M(—3;2; —1). Diém déi xttng M qua mat
phang (Ozy) c6 toa do
@ (=3:2;1). (3;2;1). © (3;2;-1). @ (3;-2;-1).
$> Cau 34. Hinh chiéu vuong goc diem M (2;1; —1) trén truc Oz c6 toa do la
@ (2:1;0). (050; —1). © (2:0;0). © (0:1;0).
> Cau 35. Cho diém A(—3;1;2), diem ddi xing A qua truc Oy cé toa do la:
@ (3;-1;-2). (3;—1;2).
© (3;1;-2). D (-3;-1;2).

¢ Cau 36. Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 do dai bang 1. Tinh do dai vecto

AC +C'D'.
@ 1. 2v/2 . © V3. ® v2.
£
$> Cau 37. Mot phong hoc c6 thiét ké dang hinh hop chit T
nhat véi chieu dai 1a 8m , chiéu rong 1a 7m va chiéu cao 1 irm Q_i y
g ===teny LA
3,2 m . Tai vi trf chinh gifta tran nha ctia phong hoc dudgc ) — 7m

gan mot chiéc quat tran. Xét hée truc toa do Ozyz c6 goc O
tring v6i mot géc phong va mit phang (Ozy) tring véi mat
san (hinh vé), don vi do dugc 1ay theo mét. Tim toa do cla

diém gin quat.

@) (3,5:4,3;2) . (4;3,5:3,2) .
© (4;3,5,1,6) . D) (3,5;4;1,6) .
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(£ Bai 4. On tap chuong 2

> Cau 38. Cho ti dien ABCD. Goi M, N lan lugt 1a trung diém AB va CD. Chon
khéng dinh ding?

@MW:E(E_@JFE). B MN =BC + AD .

© MR = (BT - D). ©) MR = (BT + AD)
$> Cau 39. Trong khong gian Ozyz, cho hai diém A(1;2; —4) va AD = (—4;0;6). Toa do
clia diem B la

@ (~1;6;6) . (5;2;-10) .

© (-3;2;2) . ©) (0;4; -5) .
¢S Cau 40. Trong khong gian Ozyz, cho hinh vuong ABCD c6 B(3;0;8), D(—5; —4;0).

Do dai canh ctia hinh vuéng da cho bang

@) 6 . ® 12. © 5v2 . D) 6v2 .
¢ Cau 41. Trong khong gian v6i mot he truc toa do Oxyz cho trude (don vi do lay
theo mét), mot cong ty xay dung can xac dinh chiéu dai ctia mot sgi day cap ndi gitia
hai diém cao trén hai toa nha dé 14p dit hé théng dien. Toa nha thit nhat cé dinh & vi
tri A(3;5;12) va toa nha thit hai c6 dinh & vi trf B(8;2;20). Héi cong ty can chuan bi sgi
day cap c6 chiéu dai t6i thiéu 14 bao nhiéu mét dé néi hai dinh toa nha (lam tron dén

hang don vi)

@) 11. ® 12. © 10 . D 9.
&> Cau 42. Cho hinh lang tru déu ABC.A’B'C’. Khi d6 géc gitta vecto B'A’ va BC bing

bao nhiéu?

@A) 60° . 120° . ©) 30° . (D) 90° .
$® Cau 43. Cho hinh hop OABC.O’A’B'C" ¢6 canh OA = 4,0C = 6,00" = 3. Chon hé

truc toa do Ozyz c¢6 goc toa do O; cac diem A, C, O’ 1an lugt ndm trén cac tia Oz, Oy, Oz.

Xac dinh toa do diém B.

(A) B(4;6;0) . B(6;4;3) . (©) B(6;4;0) . (D) B(4;6;3) .
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

4> Cau 44. O mot s6 ving qué & Viet Nam, trude mdi nha thudng c6 mot khoang san
rong dé phoi lda vao mila git va ciing 1a noi dé t6 chic mot sé su kién: dam cudi, dam
hoi, thoi noi. Bac Nam tinh xay mot san trude cita nha hinh ch@ nhat ABCD ¢6 do dai
cac canh lan lugt 1a AB =5 va AD = 12 m. Dé tién cho viéc thoat nude khi trdi mua va
khi rta san nén bac Nam xay vi trf B thap hon vi trf A 14 5 cm, vi tri D thap hon vi tr{
A 1a 8 cm. Chon heé truc toa do Ozyz nhu hinh vé, hiy xac dinh xem vi tri C' thap hon

vi tri A bao nhiéu cm? (lam tron dén cm)

...............

@A) 5. ®) 13. © 12. D) 30 .
&> Cau 45. Cho ba diém A(3;1;0), B(2;1; —1),C(z;y; —1). Tim toa do C dé tam giac
ABC' la tam giac vudng can tai A.

@ (451+v2-1) . ® (41-v2-1).

© %1;-1). @ (2;-1;-1) .
$& Cau 46. Trong khong gian Oxyz, cho hai vecto @ = (2;1; 1), b= (1;3;m). Tim m
dé (3, B’) — 90°.

A m=5. B m=-5. © m=-2. @mzl.
¢ Cau 47. Trong khong gian Ozyz, cho diém M(1; —2;3). Chon khang dinh ding.

@ OM=7-27 +3k . ® OM=F—-27 +37 .

© OM=7—-27+3% . © OM =—-7—-27 +3k .
> Cau 48. Trong khong gian Oxyz, cho diém A(1;0; —2), B(1;—1;0). Tim toa do diém

C nam trén truc Oz sao cho AB1 BC.

@ (0;0; 1) - (0;0;1) .

2

© (0;0;-1) . D) (0;0;—%) .
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$© Cau 49. Trong khong gian Ozyz, cho hai vects @, b khéc G. Chon khing dinh ding

trong cac khang dinh sau?
AT b

® 7-b=2[a| |b\ Cos< , )
©a- v @b
®a b

¢ Cau 50. Mot san cau long c6 kich thude cho trong hinh bén dudi (Hinh bén), véi

hé truc toa do Ozyz da dugce chon.

Toa do cua AB la

@) (6,1;3,9;0) . (6,7;0;0) .
© (6,7;0;1,55) . (D) (6,1;0;0) .

@ v Tréc nghiém ding sai

¢ Cau 1. Trong khong gian, cho ling tru ding ABC.A'B'C’ c6 day la tam giac deu

canh a, canh bén 2a. Goi M la trung diém B'C’. Khi d6:

A  AB-AC=BC.
B AC-BB =0.
@_‘ﬂ?@ﬁ

— — 3
cos AB’,A’M) = —.
©_ ( 2¢/15

=3a .

$® Cau 2. Trong khong gian Ozyz, cho A(1;0;1), B(2;1;2),C(1;

(A)  Badiém A, B,C thang hang .

~ Toa do diém D théa man AB = DC la D(0;2; —

(©  Dodai BC=2.

@_COSB/@:_%.

—1;1).
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

$© Cau 3. Trong khong gian Oxyz, cho A(—5;0;7), B(1;2;1), C(16; 5; —2). Khi dé6:
(A AB=(6;2;—6) .
~ Goc gitta hai vecto AB va AC bing 158,7° .
© ‘B_(f 4 E’] — 5v22 .
(D) Diém N(a;b;c) thuoc doan AB théa man NA = 3NB. Khi d6 a+b+c=4,5 .

5 T

> Cau 4. Cho hinh lang tru ABC.A'B'C’, M 1a trung diém 4,

cua BB'. Dat CTA):E’,C—B):Z,IH:E’.
(A)  AB=AB.

& Cau 5. Trong khong gian Oxyz, cho hai diem M(2;3;—1), N(—1;1;1).

@ _Toad(f)O—M):27—37+?.

 Toado ¥ =0M+ON la ¥ =(1;4:0) .

(© Do dai vecto MN bang V17 .

(D)  Cho P(1;m — 1;3). Tam gidc MNP vuong tai N khi va chi khi m =1 .
$O Cau 6. Trong khong gian Ozyz, cho hai vects @ = (2;1;7) va b=5i+4] — 2% .

A b= (54-2).

Jal-vm.

$> Cau 7. Mot can phong thiét ké hinh hop chit nhat ‘

ABCD.A'B'C'D' ¢6 AB = AA' = 3m, AD = 3v/3m. Xét

he truc toa do Ozyz, dinh A = O, cac diem B, D, A’ lan

lugt nam trén cac truc Oz, Oy, Oz nhu hinh vé beén:

(A) _ Chiéu cao ciia can phong 14 3 m .
~ Toa do ctia diém B(3;0;0) .
(© AC=AB=9V2.

D)  Goc gitta hai vects A'C" va DC bing 60° .
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(& Bai 4. On tap chuong 2

$> Cau 8. Mot toa nha 6 tang c6 dang hinh hop chit nhat ABCD.M N PQ. Trong d6,
mit san clia toa nha 13 hinh chit nhat c¢6 kich thuée 18m x 12m , mdi tang ciia toa nha
cao biang nhau va biang 5 m. Dé dinh vi cac vi tri trong toa nha, ngudi ta dit mot he
truc toa do Ozyz nhu hinh vé, véi A = O , mit san tang 1 14 mat phing (Ozy) va 1 don
vi trén modi truc ting véi 1 mét. Thang may & san tang 1 6 vi tri T(2;2;0) (gid sit be day

clia cac mit san, mat tuong 1a khong déang ké). Co Dao lam viec tai toa nha nay.

ot |

(A)  Toa do diém P(12;18;30) .

~ Khi thang méay lén dén san tang 2 thi vi tri thang may & toa do (2;2;10) .

(C)  Co Dao lam viée ¢ tang 2, biét vi trf ban lam viéc ctia ¢d ¢6 hoanh do = = 8
va tung do y = 10 Khodng cach tit ban lam viéc clia c6 dén thang may & san tang 2 1a
9 mét .

@ ~ Bo phat wifi clia toa nha dugce dat 6 tang 3 tai vi tri ¢6 hoanh do x = 10, 5,
tung do y = 10,5 va cach mit san tang 3 14 3 mét. Néu co6 Dao udng ca phé § toa nha
bén canh tai vi tri (5;20;5)thi dién thoai cia 6 van bat duge song wifi tit toa nha ma
o lam viée , biét rang ving phtt séng bo phat wifi d6 ¢6 ban kinh 20 m (gia sit khong
gdp van deé vé duong truyen) .

$® Cau 9. Trong khong gian Ozyz, cho A(1;2;—1), B(2; —1;3),C(—4;7;5).
187

"33 §) '

~ Diém D(2;1; -3) dé ABCD la hinh binh hanh .

(A)  Toa do trong tam G ciia AABC 1a G (

(©  ABAC=-5.

)  Diém M(z;y; z) théa man MA + MB +2MC = 0 thi ta c6 4z + 4y + z = 10.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

$© Cau 10. Trong khong gian Ozyz, cho hinh chép
déu S.ABCD nhu hinh vé&, ¢c6 O = AC N BD,G la
trong tam tam giac SAB. Biét SA = 4 va AB =
21/2.

(A)  Toa do diém A(0;2;0) .

~ Toado G <§ ; 2\3/_>

(©  Néu E(a;0;b) la diém sao cho C,E,G
thang hang thi ab = /3 .

(D) Néu K(0;m;n) la diém sao cho KG+ KB
dat gia tri nhé nhat thi m? +n?=1.
¢S Cau 11. Trong khong gian Oxyz, cho @ = (1;-2;3), b= (1;1;-1).
__|@l=
@ va b cung phuong .

=2.

+ <

-
@

u 12. Trong khong gian Ozyz, cho AABC biét A(1;—3;2), B(2;5;3),C(4; —3;5).

D(3;11;4) la mot dinh ctia hinh binh hanh ABCD .

N(z;y;2) € Oy sao cho AN LBC. Khi d6 3z — 4y + 2z =12 .

©
®
Ca
(A)  I(3;1;—4) 1a trung diém ctia doan BC .
©
o)

M{(a;b;c) théa man BM = —2AC. Khi dé a +b+c=—2 .

$© Cau 13. Cho hinh lap phuong ABCD.A’B'C'D c6 A o
canh bang a. i
B ; )
A AD-AA =DA . ; C
 AC=AC i
(©  Goéc gifta hai vecto AB va DC' la ‘L},‘ ,,,,,,,,,,,,,, D
(E}’, D_C7> — 45° .
B C

(D) Tich vo hwéng AB - DO = —
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¢ Cau 14. Mot chiée tryc thang H cat canh tit mot san bay. Xét hé truc toa do Oxyz
c6 gbc toa do O la chan thap diéu khién san bay; truc Oz 1a huéng dong, truc Oy la
huéng bac va truc Oz la truc thing ding, don vi trén mdi truc 1a kilomét. Truc thing
cat canh tit diem G trén mat dat. Vi trf clia truc thang tai thoi diém ¢ phut sau khi cat

1 .,
canh (¢ > 0) ¢6 toa do la M (1 +t; 3 + 2t; Zt) . Mot hon dao 6 vi tri D(150;115;0).

- A )—-

. 1
(A)  Toa dp diém G la (1; 5;0) .
~ o — 129

~ Toa do cua vects MD la (149 —t; - - 2t; —2t> ..

(€ Khoang cich ctia may bay so vdi vi trf xuit phat sau 5 phit bay 14 15km .

(D) May bay H bay dén vi tri My(zo,yo, 20) thi khoang céch tit may bay dén D
1a nhé nhat. Khi d6 20(zo + yo + 20) = 4320. .
¢ Cau 15. Cho mot hinh hop chit nhat khong nap c6 ba kich thude lan Iugt 14 3 x5 x 7

va duge dat vao hé truc toa do Oxzyz nhu hinh vé.

e
,/'

(A) A"l diém d6i xiing ctia A qua mat phang (Ozy), khi d6 a +b+c=0 .

 Dinh 4(0;0:7) .

(€ Khoang cach giita hai diém A va C’ bang v/15 .

(D) Mot chi kién xudt phat tit diém B bén ngoai ctia hinh hop (gia sit chi kién
chi bo trén bé mit ctia hinh hop) vi mot miéng mdi ciia kién tai diem O la tam day
ABCD 6 bén trong hop. Goi M diém chi kién phai di qua trén canh A’B’ sao cho quang

7

duong ma con kién tim dén miéng moi 13 ngan nhat. Khi d6 =, = TR
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

¢ Cau 16. Trong khong gian Ozyz, cho hinh chép déu
S.ABCD c¢6 SB = 10, CD = 6v/2 dudc gan vao hé truc
sao cho tam ctia day ABCD trung véi goc toa do O nhu
hinh vé.

(A)  Toa do dinh S(0;0;6) .

_ Trong tam tam giac SCD la  diém ]

8
G (—2; 2; —) .
3

(©  Goi M la trung diém canh SD thi BM = /79

(D)  Néu E(a;0;b) € (Oxz) sao cho |[EG—EA|1a16n

nhét thi 4a®> — % =5 (G 1a trong tam tam giac SCD) .

¢ Cau 17. Hai chiéc flycam duge diéu khién cing bay lén tai mot dia diém. Sau mot
thoi gian bay, chiéc flycam thit nhat cdch mat dat 5 m, cach diém xuat phat 6 m veé
phia Dong va 3 m vé phia Nam. Chiéc flycam thit hai cdch mat dat 5 m, cach diém xuét
phat 2 m vé phia Bac v& 4 m vé phia Tay. Chon hé truc toa do Oxyz v6i goc O dat tai
diém xuat phat ciia hai chiéc flycam, mat phang (Oxy) triing véi mit dat co truc Oz
huéng vé phia Dong, truc Oy huéng vé phia Nam va truc Oz huéng thang ding len troi,

don vi do theo mét.

...............

(A)  Flycam thit nhit cich diém xuat phat mot khoéng cach 1a 8 m .

~ Toa do ctia chiéc flycam thit nhat 14 A(6;3;5), toa do ctia chiéc flycam thi
hai la B(—2;—4;5) .

(C)  Diém ddi xiing clia A qua mat phang toa do (Ozy) 1a A'(6;3; —5) .

@ ~ Trén mat dat, nguoi ta xac dinh mot vi tri sao cho tong khoang cach tir d6

Z . .« £ z £ ? . z 7 BN 1
den hai chiec flycam ngan nhat. Toa do ctia vi tri do la (1; 5 0).
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> Cau 18. Trong khong gian Ozyz, cho ba diém A(—1;2;0), B(2; —5;4), C(0;2;0).
(A)  AB-3AC = (6;-T;4) .
~ Vécto AB va AC khong cung phuong .
(©  Chu vi tam gidc ABC bing 1+ v/74 + 69 .

(D) Diém M(a;b;c) € (Oyz) dé biéu thite T = |MA+ MB + MC| dat gia tri nhé
)

3

> Cau 19. Mot thap trung tam kiém soat khong luu & san bay cao 80m st dung ra da

nhat. Khi d6 a +b+c=

c6 pham vi theo doéi 500 km duge dat trén dinh thap. Chon hé truc toa do Ozyz cé goc
O trung vé6i vi tri chan thap, mit phing (Ozy) tring véi mit dat sao cho truc Oz huéng
vé phia tay, truc Oy huéng vé phia nam, truc Oz huéng thang ding lén phia trén. Mot
may bay tai vi tri A cAch mat dat 10 km, cach 300 km vé phia dong va 200 km vé phia

bic so véi thap trung tam kiém soat khong luu.

A

-

x Hinh 1

(A)  Ra da ciia trung tam kiém soat khong luu khong phat hien duge méy bay
tal vi tri A .

~ Rada 6 vi tri ¢6 toa do (0;0;0) .

(©)  Khoang cich tit may bay dén ra da la khoang 360,69 km .

M)  Vitri A c6 toa do (300;200;10) .
& Cau 20. Trong khong gian Ozyz, cho OA = (2;1:3) va diém B(3;4;5).

(A)  Toa do diédm A la (2;1;3) .

~ Goi M(x;y;1) dé A, B, M thang hang thi z +y = —1 .

(©  Goi C(a;b;c) théa man G 1a trong tam AABC thia+b+c=—9 .

18

@ N € (Ozxy) dé AABN can tai N va AOAN vuong tai O. Khi dé oy +yn = T

> Biin soan: Ngd Dite T - 8 088 997 1004 139



= Chuong 2. Vecto va hé toa do6 trong khdng gian

> Cau 21. Trong khong gian Ozyz, vi tri diem M nhu hinh vé. Goi H 14 hinh chiéu
vuong goc M xudéng mit phing (Ozy). Biét AH =12, (7, 5]7) = 30°, (5ﬁ, 5—]\7) = 60°.

I

ol ™
'TT.H
] .-’JI
—+ ll;'“.".’ I
7 B N
A S L - ¥
T Hm
Phét biéu D|S

(A) Toa do diém A 1a (12+/3;0;0) .

Toa do diém B la (12;0;0) .

(C) OC = OM -sin HOM .

(D) Toa do diém M la (12v/3;12;48V/3) .

& Cau 22. Trong khong gian Ozyz, cho OA =37 —F v B(—1;2;3),C(1;4;1).

@ A(3;0,-1) .

~ Badiém A, B, C thang hang .

(©)  Diém D(a;b;c) la diém dbi xting véi A qua B. Khi d6 a+b+c=6 .

(D) Diém M(m;n;p) trén mat phang (Oxy) sao cho MA? + MB? + MC? dat gia
tri nhé nhat. Khi dé m+n+p=0.
$© Cau 23. Cho hinh chép S ABCD c¢6 day ABCD la
hinh chit nhat. Biét AB = a, AD = 2a, canh bén SA = 2a
va vuong goc véi day. Goi M, N lan lugt 1a trung diém
cua cac canh SB,SD.

@ AAB-L.

o

(C)  Hai vecto AB,CD cung huéng .

@ ~ Gia tri tang goc gitta hai vecto CS va CA
2v/5

bing ——
ang —
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> Cau 24. Mot san van dong v6i san béng phang hinh chit nhat c6 cham trang trung
tam 1a noi giao béng, mot dudng ké vach chia doi san va cac khan dai. Khan dai A gom
nhiing day ghé nam vuong goéc véi vach chia doi san c¢6 do cao tdng dan (cac ghé cung
hang thi cing do cao so v6i mit san). Chon hé truc toa do Ozyz sao cho O trung véi
diém giao béng, mit phang Ozy tring véi mat san, truc Oz tring véi vach chia doi san,
tia Oz vuodng goc véi mat san (don vi do 1ay theo mét). Mot khan gid ngoi tai vi tri M
ctia khan dai A, c6 hinh chiéu vuong goc lén mit phing chia san 1a mot diém thuoc
Oz. Géc hgp bdi OM va mat san la a v6i sina = %, néu ngudi nay di chuyén 10 (m)
tren hang ngang d6 dén ngdi tai mot vi tri N thi géc hop béi ON va mit san 1a 8 véi

V10

10 ) . .
sin 8 = ST Goi h(m) la do cao tai M so v6i mat san.

Ph4t bidu D[S

(A) Diém M c6 cao do bing 0 .

biém N ¢6 cung tung do véi diem M .

(C) OM =3h .

D) h=10m .

$© Cau 25. Trong khong gian, cho hinh lap phuong A b
ABCD.A'B'C'D’ ¢6 canh a. Goi I la tam hinh vudng / i
ABCD, G la trong tam tam gidc AB'C. b | c’
(A AB+AD+ AA = AC' .
B GA=GB +GC =201 . Al b
©  AB+AD=AC .
B C

@—‘B—é‘:a?yg'
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

¢S Cau 26. Hinh minh hoa so do mot ngoi nha trong hé truc toa do Oxyz, véi do dai
don vi trén cac truc toa do bang 1m. Trong d6 nén nha, boén biic tuong va hai mai nha

déu 1a hinh chit nhat

Q2:5;4)
HI ==y Gi4:5:3)
FPi2:0:4)
E(0;0;3) i 7 F
Chmmmmmmmmmmmmm b =) B4:5:0)
000y A x
A A(500) .
_ H(0;5;3) .
2 e G —— R TN 2 P4 2 2. N £ 2 2 £ 2 2. N
@ Goc (FP, FE) goi la goc doc cia mai nha. So do ciia goc doc cua mai nha

bang 26,6° (lam tron két qua dén hang phan musi ctia do).

(D) Chidu cao ctia ngoi nha 1a 4 (m). (Chidu cao ngdi nha 1a khoang céach tit dinh
mai nha dén mat dat .
&> Cau 27. Hai chiéc khinh khi cau cing bay lén tai mot dia diem. Sau mot thoi gian
bay, chiéc khinh khi cau thit nhat cach diém xuat phat vé phia dong 110 (km) va vé
phia nam 90 (km), dong thoi cach mat dat 2 (km). Chiée khinh khi cau thit hai cach
diém xuat phat vé phia bic 80 (km) v vé phia tay 70 (km), dong thoi cAch mat dat
800 (m). Chon hé truc toa do Oxyz, v6i goc dat tai diém xuat phat ciia hai khinh khi
cau, mit phang (Ozy) trung v6i mit dat, truc Oz huéng vé phia bac, truc Oy huéng vé
phia tay, truc Oz huéng thang lén trdi, don vi do lay theo kilomét. Xét tinh ding sai
clia cac ménh de?

(A)  Toa do ctia khinh khi cau thit hai 1a (80; 70;800) .

~ Toa do ctia khinh khi cau thi nhat 1a (—90; —110;2) .

(©)  Khoang cich ctia chiéc khinh khi cau thit nhat vé6i vi trf tai diém xuat phat
ctia n6 1a 142 (km) (két qua lam tron dén hang don vi) .

(D) Khoang cach giita chiéc khinh khi cau thit nhat va chiée khinh khi cau thi
hai 14 836 (km) (két qué lam tron dén hang don vi) .
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(£ Bai 4. On tap chuong 2

$© Cau 28. Trong khong gian Ozyz, cho hinh vuéng ABCD vé6i B(3;0;8), D(—5; —4;0).

Ph4t bidu D[S

(A) Dién tich ctia hinh vuong ABCD biing 144 (dvdt) .

\Cm@\ — 610 .

(C) Biét E4)+B—C’):(a;b;c). Suyraa+b—c=—4.

@ Tam I hinh vudéng c6 toa do la (—1;—2;—4) .

GSFP Ty lugn

& Bai 1. Trong khong gian, cho hinh hop ABCD.A'B'C'D’ c6 tat ca cac canh biang a
va BAA' = BAD = DAA’ = 60°. Tinh do dai dudng chéo AC.

& Bai 2. Trong khong gian, cho tit dien ABCD c6 AB = 2a,CD = 2a+/3. Goi M, N lan
lugt 1a trung diém ctia BC va AD. Biét ring M N = a+/7, hay tinh goc giita hai vecto
AB va CD.

& Bai 3. Trong khong gian véi hé toa do Oxyz:

(1) Cho @ = (2;m+1;1), b = (1;-3;2). Tim gia tri clia m dé | 527 — )| = 4.

(2) Cho hai vecto @ va 7 théa man \a’| = 2/3, |5)’ —3va (@, b) =30° Tinh do dai
clia cAc vectd 37 —2b, T+ b VA T — b

(3) Cho hai vecto @ = (2; —1;2), ¥ thdéa mén }5’! =1va ‘z_[ - U‘ = 4. Tinh do dai cua
vecto U + V.
(4) Cho hai vecto @, 7 théa man !17} =2, ‘T)’} =1va (u,7) = 60°. Tinh goc gitta hai

—>

vecto v va U — 0.

& Bai 4. Trong khong gian Ozyz, cho tam giac ABC ¢6 A(0;0;1), B(—1;—2;0),C(2;1; —1).
Tim toa do chan duong cao H ha tit A xuéng BC.

& Bai 5. Trong khong gian Ozyz, cho ba diém A(0;1;2), B(1;2;3),C(1; —2; —5). Goi M
la diém nam trén doan thang BC sao cho MB = 3MC. Tinh do dai doan thang AM.

& Bai 6. Trong khong gian Ozyz, cho hai diem A(1;2; —1), B(0; —2;3).
(1) Tinh do dai dudng cao AH ha tit dinh A ctia tam gidc OAB véi O 1a goc toa do.

(2) Tinh dien tich tam giac OAB.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

& Bai 7. Trong khong gian Ozyz, cho tam giac ABC ¢6 dinh C(—2;2;2) va trong tam
G(—1:1;2). Tim toa do cac dinh A, B clia tam giac ABC, biét diém A thudc mit phang
(Ozy) va diém B thuoc Oz.

& Bai 8. Trong khong gian Oxyz, cho ba diém A(2;—1:3), B(4;0;1) va C(—10;5;30).
Duong phan giac trong clia géc B ciia tam gidc ABC cat BC tai D. Tinh BD.

& Bai 9. Trong khong gian Oxyz, cho ba diém A(1;1;1), B(—1;1;0) va C(3;1;—1). Goi
M (a;b; ¢) 1a diém thuoc mat phang (Ozz) va cach déu ba diem A, B, C. Tinh tong a+b+c.

& Bai 10. Trong khong gian Ozyz, cho hai diém A(3; —1;m) va B(m;4;m).
(1) Tinh cosin ciia goc AOB theo m.
(2) Xéc dinh tit ci cic gid tri clia m dé A0B 1a g6c nhon.

& Bai 11. Trong khong gian Oxyz, cho ba diem A(0;2;3), B(2;1;1),C(1;2;3). Diém

M € Oz sao cho bieu thic T' = |MA — 2MB + 3MC| dat gia tri nhé nhat. Tinh cao do

cua diém M.

& Bai 12. Trong khong gian, cho hinh chép ti gidc déu
S.ABCD c6 O la tam day, S(0;0;/7) va A, B lan lugt thuoc
truc Oz, Oy. Goi M, N lan lugt la trung diém cta SA, BC.
Biét ring MN = /3. Tinh a + b+ ¢ v6i (a;b;c) 1a toa do cla

diém A. X

B /-
‘_...--"'_

& Bai 13. Cho hai vecto @, b thoa man ‘6’| = 4,

—
a-b.

T;| :5Vé‘—46’+3‘ = 5y/11. Tinh

& Bai 14. Trong khong gian Ozxyz, cho hai vecto @ = (1;1;-2), 7 = (1;0;m). Goi S 1a
tap hop cac gia tri m dé hai vecto @ vd ¥ tao v6i nhau mot géc 30°. Tinh téng sd phan
tit cua S.

& Bai 15. Mot chiéc may dugce dat trén mot gia do ba chan l

v6i diém dit F(0;0;6) va cac diém tiép xic v6i mat dat cla E(0:0:6)

ba chan lan lugt 1a P J F,

|
V3 1 V3 1 g
A1(0a1a0)7 A2 (Ta_§70 ) A3 _Ta_§a0 | ‘/ A
0 A )
(Hinh ben). Biét rang trong lugng clia chiéc méay 1a 300 N. /

Tim toa do ctia cac lyc tac dung 1én gia do ]_7)1, fg, ﬁ;;.
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(£ Bai 4. On tap chuong 2

& Bai 16. Co6 ba lyc cung tac dong vao mot vat. Hai trong ba liic nay hgp véi nhau
mot géc 123° va c6 do 16n lan luot 1a 25 N va 17 N. Luc thit ba vuong goc v6i mit phing
tao bdi hai Iyc da cho va ¢6 do 16n 8 N. Tinh do 16n hop luc ciia ba luc tren. (Két qua

lam tron dén hang thap phan tht nhat)

& Bai 17. Trong khong gian Oxyz, cho A(2;3;1) vd B(3;—4;1). Diém M thudc mat
phang (Oyz) sao cho P = 2M A? 4+ M B? dat gia tri nho nhat. Khi d6 gia tri 3MA —6MB

bang bao nhieu (Két qua lam tron dén hang don vi).

& Bai 18. Trong khong gian Ozyz, cho tam gidc ABC vuong tai A, diém C(a;b; ¢) thudc
mat phing (Ozz) va dién tich clia tam giac ABC bang 15, hay tinh a + b + c.

& Bai 19. Mot can phong hinh hop ch nhat dat trong hé truc toa do Ozyz (nhu hinh
vé). Biét AB = 5m, BC = 6m, AA’ = 4m. Nguoi ta treo mot cai den bong tron tai vi tri
diém A’; c6 mot gié hoa treo tai vi tri M céach tran nha 2 m, cich mat phang (ADD'A’)
la 2m, cach mat phing (ABB’A’) 1a 1 m . Khi bat den sang thi anh clia gid hoa lén miit
dat tai vi tri K . Tim toa do K.

& Bai 20. Trong khong gian véi mot hé truc toa do cho trude (don vi do lay theo
kilomét), ra da phat hién mot chiéc may bay di chuyén v6i van tdc va huéng khong doi
tit diem A(800; 500;7) dén diém B(940;550;8) trong 10 phit. Néu may bay tiép tuc giit
nguyén van toc va huéng bay thi may bay di duge bao nhiéu kilomét sau 20 phut ké tit

lac ra da phat hién ( lam tron dén hang don vi)?

& Bai 21. Trong khong gian Oxyz, cho A(4;0;0), B(0;4;0) va C(0;0;4). Goi M(z;y;2) la
diém khac O théa man AMB = BMC = CMA = 90°. Tinh z + Y+ z.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

& Bai 22. V6i hé truc toa do Ozyz sao cho O ndm trén mit nude, mit phang (Oxy)
14 mét nude, truc Oz huéng 1én trén (don vi do: mét), mot con chim béi ca dang 6 vi
tri cach mit nuée 2m, cach mat phang (Ozz), (Oyz) lan lugt 13 3m va 1m phéng thang
xuéng vi tri con ca, biét con ca cach mat nuée 50cm, cach mat phing (Ozz), (Oyz) lan
lugt 14 1m va 1,5m. Diém B la diém chim béi ca tiép xic véi mit nude. Gia st hoanh

do diém B 1a a. Tim 5a.

/‘?..

O / 4

& Bai 23. Trong mot chiéc hop kinh hinh hop chit nhat ¢6 day nha 1a hinh vuéng canh
bang 40cm, chiéu cao ctia hop 1a 32 cm, ban X nudi hai con nhén. Gia stt chiéc hop duge
mo hinh hoa la hinh hop chit nhat ABCD.A'B'C'D’ v6i ABC'D la day hop dugce dat trén
ban, thi con nhén thi nhat c¢6 nhu diém E di chuyén tréen dudng tron ndi tit dinh A
dén trung diém M ctia CC’, con con nhén thit hai duge coi nhu diém F di chuyén trén
duong tron néi tit dinh D’ t6i tam I ctia mat ABB’A’. Tinh khodng cich gitta hai con

nhén khi duong thang di qua vi tri ctia hai con nhén vuong goc véi mit day (ABCD).

A iy
I P
I
B L il
' Cal
A\ f';
\ I~
”,
v |
f\ |
I
----- ==7b
,,l
rs
'
B [&

& Bai 24. Trong khong gian v6i hé toa do Ozyz (don vi trén méi truc toa do 1a 1m),
mot cabin cap treo xudt phat tit diem A(10;3;0) va chuyén dong déu theo dudng cép
thang dén vi tri D cach A 4050 m. Biét dudng di cia cabin cling phuong véi vecto
U = (2;—2;1) va sau 3 phit ké tit khi xuat phat thi cabin dén vi tri B ¢6 hoanh do

zp = 550. Héi thai gian di chuyén clia cabin trén quang duong AB 1a bao nhiéu phit?
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& Bai 25. Cho tit dien déu ABCD. Lay M, N lan luct la trung diém ctia AC' va CD.
Tinh goc gitta hai vecto BM, AN (don vi radian, két qua lam tron dén hang phan tram).
& Bai 26. Trong khong gian Oxyz, cho cic vecto @ = (1;—2;0),_1; = (-1;1;2),¢ =

13

4;0;6) va ¢ = (—2;—;—
( ) va u 53

). Biét rang U:m-E’an-?—i—p-E’véi m,n,p € R. Tinh

U=-3m+n—np.
& Bai 27. Trong hé truc toa do Oxyz, goi ¢ 1a gbc tao bdi OM va truc Oz. Tinh tan .

& Bai 28. Trén phan mém mé phdng viée dicu khién drone giao hang trong khong gian
Ozyz, mot doi gom ba drone giao hang A, B, C' dang c6 toa do 1a A(1; —3;2), B(m;m —
2;6), C(m—2;m;5), trong d6 m 1a tham s6, don vi do do dai tinh bang kilomet. Biét kho
hang dang & tai diém 1(1;1;0). Vi ly do nhién liéu nén céc drone khong duge di chuyén
qué xa kho hang, cu thé 1a cic drone khong duge cach kho hang qua 100 km. Tim céc

gia tri nguyen duong ctia tham sé m dé cac drone cach kho hang khong qué 100km?

& Bai 29. Trong khong gian véi hé truc toa do Ozyz, cho hinh thang ABC'D vuong tai
A va B. Ba dinh A(1;2;1), B(2;0; —1),C(6;0;1). Hinh thang c6 dién tich biang 6v/2. Gia
st D(a;b;c). Tinh a4+ b+ c.

& Bai 30. Trong khong gian, cho hinh chép S.ABCD c¢6 ddy ABCD la hinh binh hanh
tam O, M 1a diém thay doi tren SO. Tinh ti s6 i—]g sao cho P = MS? + MA? + MB? +
MC? + M D? nhd nhat?

& Bai 31. Cho biét bén doan thing ndi tit mot dinh ctia tii dién dén trong tam mat doi
dién luon cat nhau tai mot diém goi 1 trong tam cia t@ dien d6. Mot phan ti metan
CH4 dugc cau tao béi bon nguyen tit hydrogen & cac dinh ctia mot ti dien déu va mot
nguyeén tit carbon & trong tam clia ti dien. Goc lien két 1a goc tao bdi lien két H — C —
H 1a goc gitta cac dudng néi nguyen tit carbon véi hai trong s6 cac nguyén t1t hydrogen.

Tim do 16n goc lien két nay.
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= Chuong 2. Vecto va hé toa do6 trong khdng gian

& Bai 32. Mot mai nha kho hinh binh hanh ABCD c6 do dai cac canh lan luct 1a
AB = 221 (cm) vd AD = 313 (cm). Dé tién viéc thoat nudc khi troéi mua nén mai nha
kho can phai c6 do nghiéng. Biét rang vi trf diém B thap hon vi tr diém A véi khoang
cach BI =21 (cm). Vi tri diém D thap hon vi trf diém A v6i khodng cach DK = 25 (cm).
Chon hé truc toa do Ozyz sao cho A = O, BI L (Oxy) tai I thudc tia Oz, DK 1 (Oxy)
tai K thuoc tia Oy (tham khao hinh vé&). Xac dinh xem vi trf diém C thap hon vi tri

diém A bao nhiéu (cm)?

& Bai 33. He thong dinh vi toan cau GPS 1a mot hé thong cho phép xac dinh vi tri
ctia mot vat thé trong khong gian. Trong ciing mot thoi diém, vi trf ciia mot diém M
trong khong gian sé dugc xac dinh bdi bon vé tinh cho truée nho cac bo thu phat tin
hiéu dat trén cac vé tinh. Gid st trong khong gian v6i hé toa do Oxyz, c6 boén vé tinh
lan lugt dat tai cac diém A(3;1;0), B(3;6;6), C(4;6;2), D(6;2;14); vi tri M(x;y;2) thoa
mén MA =3, MB =6, MC =5, MD = 13. Khoang céch tit diém M dén diém O bing

bao nhiéu?
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1 KHOANG BIEN THIEN VA KHOANG TU
PHAN VI CUA MAU SO LIEU GHEP NHOM

I. KHOANG BIEN THIEN

Khoang bién thieén, ki hiéu R ctia mau s6 lieu ghép nhém 13 hiéu so gitta dau

mut phai clia nhéom cudi cling va dau mat trai ciia nhém dau tién c6 chita dit

litu ctia mau sb lieu.

L LuuY.

& Xét mau so lieu ghép nhom cho bang sau:

Nhom | [ur;u2) | [ug;us) | -+ | [ug; ups1)

Tan so ni n9 000 ng

Néu ny va ny, cing khac 0 thi

R=up1 —w

& Khoang bién thién ctia mau s6 lieu ghép nhém luon 16n hon ho#c bang
khoang bién thién ctia mau s6 liéu goc.

Y nghia cia khoang bién thién cia m3u sb liéu ghép nhém

& Khoang bién thién ctia mau sb lieu ghép nhém la gia tri xap xi khodng bién thién
ctia mau so lieu gbc va co thé dung dé do miic do phan tan ctia mau so lieu.

© Khoang bién thién R = uj,; — u1; chua phan anh dugc day du mitc do phan tan
cia phan 16n cac s6 lieu. Hon nita, gia tri ciia R thuong tang vot khi xuat hién gia
tri ngoai lé trong mau sé lieu. Do d6, dé phan anh mic do phan tan cta sb lieu,

ngudi ta con diing cac s6 dic trung khac.
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(& Bai 1. Khoang bién thién vi khoang tit phan vi ciia mau sé lieu ghép nhém

Ban Trang thong keé lai chiéu cao (don vi: em) ciia cdc ban hoc sinh nit 16p 12C va 16p

12D 6 bang sau:

Chiéu cao (cm) | [155:160) | [160;165) | [165;170) | [170:175) | [175;180) | [180;185)

Sé hoc sinh nit

I6p 12C

Sé hoc sinh nit

I6p 12D

Stt dung khoang bién thién, hay cho biét chiéu cao ctia hoc sinh nit 16p nao c¢6 do phan

tan 16n hon.

[ H“"?/" a/d\f)zdcz'd,zf,. Ta c6 khodng bién thién ctia mau s6 lieu ghép nhém vé chiéu cao
cua cac ban hoc sinh nit 16p 12C la: R4 = 185 — 155 = 30 cm.

Khoang bién thién ctia mau sb lieu ghép nhém vé chiéu cao clia cac ban hoc sinh nit 16p
12D 1a: R = 180 — 155 = 25 (cm).

Vay néu can cit theo khodng bién thién thi chiéu cao ctia hoc sinh nit 16p 12C c6 do

phan tan Ién hon.

)

% Ngudi ta tién hanh phéng van hai nhém khéan gid vé mot bo phim mdi cong
chiéu. Nhom A gom nhitng khan gia thudce Ita tudi 20 — 30, nhém B thuoc lia
tudi trén 30. Ngusi duge héi y kién phai danh gid bo phim bang cach cho diém
theo mot s6 tieu chi néu trong phiéu dicu tra va sau d6 lay tong s6 diém (thang

diém 100). Bang duéi day trinh bay két qua diéu tra hai nhém khan gia:

Diém [50;60) | [60;70) | [70;80) | [80;90) | [90;100)
S6 ngudi cia nhém A 6 10 14 12 8
S6 ngudi ctia nhém B 0 8 14 28 0

Y kién danh gis ciia nhém khéan gid ndo phan tan hon?
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

1. KHOANG TU PHAN VI

L Luuy.

Nhom | [ui;uz2) | [ug;us) | -+ | [ug; ugs1)

Tan so ni no 000 ng

Tt phan vi thi ¢, ki hieu 1& Q; véi u = 1,2,3 ctia mau so6 lieu ghép nhém duoge

xac dinh nhu sau:

Qi = um +

Trong do:

e n=n1+ng+...+n; la cd mau.

® [Unm,Um+1) & nhém chita t@ phan vi thit .

e n,, 1a tan s6 clia nhém chita ti phan vi thi .
o C=ni+no+...+nm1.

Khoang t phan vi ctia mau so lieu ghép nhém ciing dude xéc dinh dira trén t¢ phan

1 nhat va t1 phan vi thi ba nhu ddi véi mau s6 lieu khong ghép nhém.

Khoang ti phan vi cia mau s6 lieu ghép nhom, ki hieu Ag, 1a hieu gitta tit
phan vi thit ba Q3 va tit phan vi thit nhat @ ctia mau s6 lieu ghép nhém do,
tic la

AQ =Q3—
Y nghia ctia khodng t& phan vi cia mu sb liéu ghép nhém
e Khodng ti phan vi ciia mau sb lieu ghép nhom 1a gia tri xap xi cho khoang ti
phan vi ctia mau s6 lieu goc va c6 the ding dé do miic do phan tan cta nita gitta
clia mau s6 lieu (tap hgp gom 50% s6 lieu nam chinh gitta mau s6 lieu).
e Khodng t1t phan vi cia mau s6 lieu ghép nhém cang nhé thi dit lieu cang tap trung
xung quanh trung vi.
e Khoang t& phan vi dugc ding dé xac dinh gia tri ngoai lé trong mau sb lieu. Gia

tri « trong mau s6 licu 1a gia tri ngoai lé néu z > Q3+1,5AQ hodc z < Q1 —1,5AQ.
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(& Bai 1. Khoang bién thién vi khoang tit phan vi ciia mau sé lieu ghép nhém

e Khoang tit phan vi clia mau s6 lieu ghép nhém khong bi Anh hudng nhiéu béi cac

gid tri ngoai 1é trong mau so liéu.

Gia st két qua khéo sat hai khu vuc A va B vé do tudi két hon clia mot sé6 phu nit

vita lap gia dinh duge cho ¢ bang sau:

Tudi két hon [19:22) [22: 25) [25: 28) [28: 31) 31 34)
S6 phu ni khu
10 27 31 25 7
vuc A
S6 phu n khu
47 40 11 2 0
vuc B

a) Hay tim khodng bién thién va khoang tit phan vi clia titng mau s6 liéu ghép nhém
ting v6i moi khu vire A va B.
b) Néu so sanh theo khoang tit phan vi thi phu nit ¢ khu vitc nao c6 do tudi két hon

dong déu hon?

()} Huw(zﬁ f[@/%zd,é'/.
a) Khu vyc A:
Khoang bién thién ctia mau sé lieu ghép nhém tng v6i khu vye A 1a:
R4 =34—19 = 15.
Cod maun =10+ 27+ 31+ 25+ 7 = 100.
Goi z1;x2;...;z100 14 mau sb lieu goc vé do tudi két hon ciia mot so6 phu nit vira

lap gia dinh & khu viic A dugce xép theo thit tur khong gidm.

Ta co
r1;@2;5 -+ 1210 € [19;22), 21152123 - - ;w37 € [22;25), 238 w395 - - - s Tes € [25;28),
T69; 3 To3 € [28;31), wo4; - -+ ;100 € [31534).
. 2, S 2 = PR PN AL N 1 Pa 2, ~
Tt phan vi tht nhat cia mau so liéu goc la 5(3:25 + x96) € [22;25) Do do, tit phan

thit nhat clia mau s6 lieu ghép nhém 1a:

100 10 71
A 4
1 T (25-22) 3
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

. - 2 = A 1A A ~ 1 z 7 A
T phan vi tht ba ctia mau so lieu goc la —(z75 + x76) € [28;31). Do do6, t& phan

[\

thtt ba ctia mau s6 lieu ghép nhom la:
3.100
2= — (10427 + 31 721

Khoang t phan vi ctia mau s6 lieu ghép nhém vé do tudi két hon clia mot s6 phu

nit via lap gia dinh ¢ khu vuc A la:

721 71 388
AQAIQ?—QIFZ§—§:%%5,17-

Khu vuc B:

Khoang bién thién ctia mau s6 lieu ghép nhém ting v6i khu vire B 1a:
Rp=31—19 =12,

CS mau n' =47 +40+11+2 = 100. Goi y1;y2; . .. ; y100 12 mau so lieu gbc vé do tudi

két hon clia mot so6 phu nit vita 1ap gia dinh & khu vire B duge sap xép theo thit

tu khong giam. Ta co:
Y1;y2; - yar € [19;22),  yas; yao; - - -5 ys7 € [22;25),

Yss; Ys9; - - -3 Yos € [25;28),  yog; Y100 € [28;31).
T phan vi thit nhat ctia mau s6 lieu goc 1a 3 (ya5 + y26) € [19;22). Do d6, ti phan
tht nhat ctia mau s6 lieu ghép nhom 1a:

100 4 968
B
—19F (22 -19) = 22,
QU =194 37 ( N="T
Tt phan vi thit ba clia mau s6 lieu goc 1a %(y75 + y76) € [22;25). Do do, tit phan
thit ba clia mau s6 lieu ghép nhém la:
3-100 3 241
B
=224+ —— — 47— - (25 —22) = —.
@ T T B2 =g

Khoang tt phan vi clia mau s6 lieu ghép nhém vé do tudi két hon ctia mot sé phu
nit vira 1ap gia dinh 6 khu vyc B la:

241 968 1647 _

AQB:Q3B_Q?:1_O_E—4_,7()N3;5'

b) Vi AQp < AQ4 nén phu nit  khu vigc B ¢6 do tudi két hon ddng déu hon.
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(& Bai 1. Khoang bién thién vi khoang tit phan vi ciia mau sé lieu ghép nhém

E @ 0 mot phong diéu tri noi tri ctia bénh vien, dit lieu thong ké thoi gian ngt

hing dem ciia hai benh nhan trong suét mot thang dugce tong hop béi hai bang

dudi day:
Thoi gian
[180;240) | [240;300) | [300;360) | [360;420) | [420;480)
(phut)
S6 dém bénh
5 5 10 6 4
nhan A
Sé6 dém bénh
2 9 12 5 2

nhan B

Bénh nhan nao c6 thsi gian ngt 6n dinh hon?

% Hinh bén duéi la biéu do biéu dién lugng mua trung binh ciia cac thang
trong nam & thanh phd A:

mm A

350 1

300 +

250 +

200 +

150 +

100 +

50 -

I I I IV V VI VOVIIIX X XI XII Thang

Hinh 3.2. Biéu &6 lugng mua & thanh phé A
a) Lap bang s6 lieu ghép nhoém vé lugng mua clia thanh phd A, véi do dai
cac nhom 13 50 va dau mut phai clia nhom cudi cung 1a 350.

b) Xac dinh khoang ti phan vi clia mau 6 ligu (lam tron két qua dén hang

don vi).
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

B BA1 TAP

@ 1B Trdc nghiém

> Cau 1. Théng ke diem kiém tra hoc ki 1 mén toan ctia 300 hoc sinh 16p 12 dudc mo

ta & bang sau:

Khoang bién thién ctia mau s6 liéu tren la

(A) 160 .

Diém (2; 4] | [4;6) | [6;8) | [8; 10)
S6 hoc sinh | 20 50 70 160
® 8. © 7. (D) 140

¢ Cau 2. Mbéi ngay ban Nam déu lam bai tap mon Toan c6 bang théng ké ghép nhom

ve thoi gian lam bai tap mdi ngay ctia ban Nam (don vi: phut) trong 60 ngay nhu sau:

Thai gian (phit)

[70; 80)

[80;90)

[90; 100)

[100; 110)

[110; 120)

S6 ngay

1

7

24

3

25

Khoang bién thién ctia mau sb lieu ghép nhém la:

@A) 24 . ®) 50 . © 120 . D) 25 .
¢ Cau 3. Cho bang thong ké chiéu cao ctia hoc sinh 16p 12A va 16p 12B nhu sau:
Chidu cao (cm) | [150:155) | [155:160) | [160:165) | [165:170) | [170:175) | [175:180) | [180:185)
12A 1 5} 23 10 2 3 0
12B 0 0 35 6 1 0 2

Khoang bién thién chiéu cao 16p 12A va 12B lan lugt 1a Ay, Ap. Khang dinh nao sau

day dang?

@AB:AA+5.
@AA<AB.

AA:AB+5.
D) Ax=Ap .

¢ Cau 4. Cho mot mau so lieu ghép nhém c6 tit phan vi thit nhat, thit hai va thi ba

lan luot 14 Q1, Q2, Q3. Khoang t1t phan vi clia mau s6 lieu ghép nhém dé

A AQ=Q1 - Q3 .
© AQ=Qs— Q1 .
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® AQ=Q3—Q2 .
D AQ=Q3— Q1 .
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(& Bai 1. Khoang bién thién vi khoang tit phan vi ciia mau sé lieu ghép nhém

> Cau 5. Théng ke diém thi danh gia niang Iuc ctia mot nhom c6 120 hoc sinh qua

thang diém 100 duge cho & bang sau:

Didm | [0; 20) | [20; 40) | [40; 60) | [60; 80) | [80; 100]

S6 hoc sinh 25 35 37 15 8

Khoang ti phan vi ctia mau s6 lieu ghép nhom tren bang (két qua lam tron dén hang

phan muoi)

(A) 22,9 . 34 . (©) 56,2 . D) 79,1 .

> Cau 6. Mot vuon thi ghi lai tudi tho ciia 20 con ho va thu dude két qua nhu sau:

Tudi tho | [14;15) | [15;16) | [16;17) | [17;18) | [18;19)
S6 con ho 1 3 8 6 2
Nhoém chita tit phan vi thit nhat 1a
(A) [14;15) . [15;16) . ©) [16;17) . (D) [17;18) .
> Cau 7. Mot vuon thi ghi lai tudi tho ciia 20 con ho va thu dude két qua nhu sau:
Tudi tho | [14;15) | [15;16) | [16;17) | [17;18) | [18;19)
S6 con ho 1 3 8 6 2
Nhoém chita tit phan vi thi ba la
(A) [14;15) . [15;16) . ©) [16;17) . D) [17;18) .

¢ Cau 8. Két qua diéu tra tong thu nhap trong nam 2024 ctia mot sé ho gia dinh &
thanh phé Nha Trang nhu bang sau

Téng thu nhap
X [200;250) | [250;300) | [300:;350) | [350;400) | [400;450)
(triéu dong)
S6 ho gia dinh 24 62 34 21 9
T phan vi thit nhat bang
16175 16175 16157 16751
62 34 62 62

$O Cau 9. Mot mau sb lieu ghép nhom c6 t1@ phan vi Q1 = 4, Q2 = 6, Q3 = 9. Khoang ti

phan vi clia mau s6 lieu ghép nhém dé6 1a bao nhieu?

@) 5. B 4. © 6. D 9.
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

¢S Cau 10. Doanh thu ban hang trong 20 ngay dugc lira chon ngau nhién ctia méot ciia

hang duge ghi lai ¢ bang sau (don vi: trieu dong).
Doanh thu 5:7) 7,9) [9;11) [11;13) 13;15)
S6 ngay 2 7 7 3 1

T phan vi thit ba ctia mau s6 liéu trén gan nhat véi gia tri ndo trong cac gia tri sau?
@ 10. 1. © 12. ® 13.

@ 3 Tu luén

& Bai 1. Thong ke lugng mua (don vi: mm) do dugc vao thang 7 tit nam 2002 dén 2021

tai mot tram quan trac dat ¢ Ca Mau.
3414 1871 2422 5229 2514 4322 200,7 3886 2584 2885
298,1 413,5 413,5 332 421 475 400 305 520 147
a) Hay tim khodng bién thién, khodng tit phan vi cia mau sb li¢u trén.
b) Hay chia mau s6 ligu tréen thanh 4 nhém véi nhém dau tien la [140; 240) va lap
bang tan so6 ghép nhom.
¢) Hay tim khoang bién thién, khodng tit phan vi ctia mau s6 lieu ghép nhém va so

sanh voi két qua tuong tng thu duge 6 cau a).

& Bai 2. Bang sau thong ké luong thang clia cdc nhan vién ¢ doanh nghiép A va B:

L h4
uong thang 15:10) [10; 15) [15: 20) [20; 25) [25;30)
(trieu dong)
S0 nhan vién 9 5 39 8 1
doanh nghiep A
SO nhan vién 0 20 25 20 0
doanh nghiép B

a) So sanh do phan tan clia mtic luong & hai doanh nghiép theo khoang bién thién va
khoang tit phan vi.

b) So sanh do phan téan ctia mic luong 6 hai doanh nghiép theo khoéng t phan vi.

c¢) Biét rdng c6 1 nhan vién ¢ doanh nghiép A ¢6 luong thang 1a 27 tri¢u dong. Luong
thang ctia nhan vién nay c6 phai 1a mot gia tri ngoai 1é khong? Tai sao?

& Bai 3. Két qua do chiéu cao ciia 100 cay keo 3 nam tudi tai mot nong truong dudc
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(& Bai 1. Khoang bién thién vi khoang tit phan vi ciia mau sé lieu ghép nhém

cho & bang sau:

Chiéu cao (m)

8,4;8,6)

8,6:8,8) | [8,8:9.0) | [9,0;9,2) | [9,29,4)

S6 cay

5

12 25 44 14

a) Hay tim khoang bién thién, khoang ti phan vi ciia mau s6 lieu ghép nhom trén.

b) Trong 100 cay keo trén c6 1 cay cao 8,4 m. Hoi chiéu cao clia cay keo nay c6 phai

la gia tri ngoai lé khong?

& Bai 4. Biéu do dudi day biéu dién s6 lugt khach hang dit ban qua hinh thic truc

tuyén mdi ngay trong quy III nam 2022 ctia mot nha hang. Cot thit nhat biéu dién s6

ngay c6 tit 1 dén dudi 6 luot dit ban; cot thit hai biéu dién s6 ngay co tit 6 dén dudi 11

lugt dat ban;...

S0 ngay 4

33

S luwgt Khich hang diit ban trye tuyén

6 1 16 21 26 So lugt ddl ban

Hay tim khoang t& phan vi ctia mau so lieu ghép nhém cho béi biéu do tren.

& Bai 5. Dieu tra mot s6 ho gia dinh thu nhap ¢ mitc trung binh sinh séng trén hai

dia ban A, B, ngusi ta thiy dién tich nha ¢ ctia ho déu nhé hon 100 m? . Hai biéu do

dudi bieu dién két qua thong ke. S6 lieu vé dien tich nha & ctia cu dan thude dia ban

nao phan tan hon?

> Biin soan: Ngd Dite T - 8 088 997 1004
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50
40
30
20 18

50 e0 70 80 9

Hinh 3.4a. Dién tich nha & cua cu ddn dia ban A

100 m?

Tan sé

50
40
30

20 15 15
10

Hinh 3.4b. Dién tich nha & cta cu dén dia ban B
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PHUGNG SAI VA DO LECH CHUAN CUA
MAU SO LIEU GHEP NHOM

Phuong sai ctia mau so lieu ghép nhém, ki hieu S?, dude tinh bang cong thiic

1
82:E[n1(01—T)2+n2(02—T)2+...+nk(0k—f)2]

trong d6: n = ny +ng + -+ - +ny 1a ¢d mau;

1 2
Tr=— (n101 +nocog + -+ nkck) 1a so trung binh
n
Do léch chuan ciia mau s6 lieu ghép nhom, ki hieu 14 S, 1a can bac hai s6 hoc

ctia phuong sai, nghia la S = v/S2.

L LuuY.
a) Phuong sai ctia mau s6 lieu ghép nhom c6 thé duge tinh theo cong thitc
sau:

1
S% = - (nlc% +ngch 4 -+ nkci) — 72

b) Trong théng ke, ngusi ta con dung dai lugng sau dé do mitc do phan tan
clla mau so6 lieu ghép nhom:

~ 1

Miic luong hang thang 6 1 cong ty duge Cong doan thu thap theo bang sau (don vi

trieu dong):

Miic luong 5; 10) [10; 15) [15; 20) 120; 25) 125: 30)
S6 nhan vién 17 38 27 21 7

Hay tinh phuong sai va do léch chuan ctia mau s6 liéu ghép nhom trén. (Iam tron két

qué dén hang phan mudi).

Gia tri dai dien 7.5 12,5 17,5 22,5 27,5
S6 nhan vién 17 38 27 21 7

Comaun=17+38+27+21+7=110.

. 1
Trung binh mau 7 = (7,517 + 12,538 + 17,527+ 22,5 21 + 27,5 7) & 14,4.
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(&' Bai 2. Phuong sai va do léch chuan ciia mau sb lieu ghép nhém

Phuong sai

1
52 = m(17~7,52+38~12,52+27~17,52+21~22,52+7~27,52)—14,42 ~ 75,3
Do léch chuan: S = V52 = /75,3 ~ 8, 7.

Y nghia cta phuong sai va d6 léch chuin ciia miu sb liéu ghép nhém
e Phuong sai (do léch chuan) ctia mau s6 lieu ghép nhém 13 gia tri xap xi cho phuong
sai (do léch chuan) ctia mau s6 lieu goc. Ching duge ding dé do mitc do phan tén
ctia mau s6 lieu ghép nhém xung quanh sé trung binh clia mau sb lieu. Phuong
sai vi do lech chuan cang l6n thi dit lieu cang phan tan.
e Do léch chuan c6 cing don vi véi don vi ctia mau so lieu.
e VGi mau s6 ligu c6 cung s6 trung binh (hodc xap xi nhau), ta thuong st dung

phuong sai va do léch chuan dé so sanh miic do phan tan clia cac mau sb lieu doé.

Mai va Ngoc cling st dung vong deo tay thong minh dé ghi lai s6 bude chan (don vi:

nghin) hai ban di méi ngay trong mot thang. Két qua duge ghi lai 6 bang sau:

S6 bude [3;5) [5:7) [7:9) [9;11) [11;13)
S6 ngay ctia Mai 6 7 6 6 5
S6 ngay ctia Ngoc 2 5 13 8 2

a) Hay tinh s6 trung binh va do lech chuan ctia mau s6 ligu ghép nhom treén.

b) Néu so sanh theo do lech chuan thi ban nao c6 s6 lugng bude chan di méi ngay

déu dan hon?

[ /L[a,’o/‘/(? (/(5/2(7[0%

a) e Xét mau sb lieu ciia Mai:

Coémaulany =6+74+6+6+5=30.

S6 trung binh ctia mau s6 lieu ghép nhém 1a:
6-447-6+6-8+6-10+5-12

30 B

Phuong sai ctia mau s6 lieu ghép nhom 1a:
1
30
Do léch chuan ctia mau s6 lieu ghép nhém la:

S =1/52, = /7,56 ~ 2,75.

e Xét mau so lieu ctia Ngoc:

Ty = 7,8.

52 = —(6-42+7-6°+6-824+6-10%+5-12%) — (7,8)% = 7,56.
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

Comaulany =2+5+134+8+2 = 30.

S6 trung binh ctia miu s6 lieu ghép nhom 1a:

TN

2:4+45-6+13-8+8-

10+2-12

30

Phuong sai ctia mau so lieu ghép nhom la:

S2

N30

Do lech chuan clia mau s6 lieu ghép nhém la:

Sy =14/5% ~ /3,83~ 1,96.

b) Ta thiy Sy ~ 1,96 < Sys ~ 2,75.

8,2.

1
= —(2-4245-6°+13-8°+8-10+2-12%) — (8,2)* ~ 3,83.

Do dé, néu so sanh theo do lech chuan thi ban Ngoc c6 s6 lugng bude chan di mbi

ngay deu dan hon.

[ sAi AP

@ 1B Trdc nghiém

> Cau 1. Mau s6 lieu ghép nhém c6 do léch chuan bang 9 thi c6 phuong sai bang

@) 9.

®

3.

© 18.

D) 81 .

¢ Cau 2. Mot mau s6 lieu ghép nhom c6 phuong sai bang 16 thi c6 do lech chuan bing

bao nhiéu?

@) 5.

®

8.

(©) 256 .

¢ Cau 3. Hai mau so lieu ghép nhém My, My c6 bang tan so6 ghép nhém nhu sau

D) 32 .

M, [ [8:10) [ [10;12) [ [12;14) | [14;16) | [16:18)
Tan sb 3 4 8 6 4
M, | [8.10) | [10:12) | [12;14) | [14,16) | [16,18)
Tan s6 6 8 16 12 8

Goi s1,s2 lan lugt 1a do lech chuan ctia mau s6 lieu ghép nhom M, M,. Phat biéu nao

duéi day dang?

@51232.

81:282.

@231:32.

¢S Cau 4. Khéi lugng 66 qua budi da xanh ¢ 16 hang A dudc ghi lai 6 bang sau:

@481282.

Khéi lugng (kg)

[1,2;1,4

) [1,4;1,6)

[1,6;1,8)

[1,8;2,0)

[2,0;2,2)

[

2,2,;2,4

) ) )

|

S6 qué budi

5

7

9

16

21

8

Khéi lugng trung binh ctia mdi qua budi gan nhat véi két qua nao dudi day?

© 2.

@) 5.

®

8.

D 3.

» Bién soan: /l[j(f Duee Tai - g)) 088 997 1004



(&' Bai 2. Phuong sai va do léch chuan ciia mau sb lieu ghép nhém

&> Cau 5. Dé danh gia chat luong ctia mot loai pin dién thoai méi, ngusi ta ghi lai thoi
gian nghe nhac lién tuc ctia dién thoai dudc sac day pin cho dén khi hét pin cho ra két

qua nhu sau:

Tho! gian (@0) | 55,8 | [5:5:6) | [6:68) | [65:7) | [7:75)
S6 chiée dién thoai (tan so) 5 8 10 15 5

Tinh do léch chuan ctia mau s6 liéu ghép nhom trén (1am tron dén 4 chit s6 thap phan)

(A) 0,4252 . 0, 5268 . ©) 0,5314 . (D) 0,6214 .

¢ Cau 6. SO tien ghi trén hoa don ciia 150 khach hang 1ay ngdu nhién trong mot ngay

cua mot siéu thi cho ¢ bang dudi day:
S6 tien (nghin dong) | [50;100) | [100;150) | [150;200) | [200;250] | [250;300)
Tan s6 6 9 39 66 30

Hay tinh do léch chuan ctia mau sé lieu ghép nhom trén

(A) 49,24. 21, 03. ©) 24,25. (D) 49,41 .

¢ Cau 7. Cho mau sb lieu ghép nhém vé chiéu cao ciia 25 cay dita gidng nhu sau:

S6 tien (nghin dong) | [0;10) | [10;20) | [20;30) | [30;40] | [40;50)
S5 cay 1 6 7 5 3

Phuong sai ctia mau s6 lieu trén 13

(A) 154,45. 154, 56. (©) 24,25. (D) 66,35 .

Két qua cac phép tinh lam tron dén hang phan nghin.

& Bai 1. Bang duéi day thong ké cy li ném ta ciia mot van dong vien.

Culi (m) [19;19,5) | [19,5;20) | [20;20,5) | [20,5;21) | [21;21,5)

Tan sb 13 45 24 12 6

Hay tinh phuong sai vi do léch chuan ctia mau s6 lieu ghép nhom trén.

& Bai 2. Két qua khdo sat thoi gian st dung lién TZT;:}" A
tuc (don vi: gio) ti lac sac day cho dén khi hét ctia
pin mot s6 may vi tinh cing loai duge mo ta bang

biéu dd ben.

4
a) Hay cho biét c6 bao nhiéu may vi tinh c6 thoi 2t

1

0

gian st dung pin tit 7,2 dén duéi 7,4 gio?

72 7.4 7.6 7.8 8.0 Thoi gian
. B R (gi®)
b) Hay xéc dinh s6 trung binh va do léch chuan

cua thoi gian st dung pin.
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

& Bai 3. Téc do clia 20 xe hoi khi di qua mot tram kiém tra toc do (don vi: km/h)
duge thong ke lai nhu sau

42 434 434 46,5 46,7 46,8 475 47,7 481 484
50,8 52,1 527 539 548 556 575  59.6 603 611

(a) Hay tinh khoang bién thién, khodng t phan vi va do léch chuan clia mau sb ligu
trén.

(b) Hay lap bang tan s6 ghép nhém véi nhém dau tien la [42; 46) va do dai méi nhom
bang 4.

(c) Hay tinh khodng bién thién, khoang ti phan vi va do léch chuan ctia mau s6 lieu

ghép nhom.

& Bai 4. Mot gidng cay xoan dao duge trong tai hai dia diem A va B. Ngudi ta thong

ké duong kinh than ctia mot s6 cay xoan dao 5 niam tuoi 6 bang sau:

Duong kinh (cm) | [30;32) 32; 34) [34; 36) [36; 38) 138; 40)
S6 cay trong dia
9 2 38 20 10 7
diem A
S6 cay trong dia
, 22 27 19 18 14
diem B

a) Hay so sanh dudng kinh trung binh ctia than cay xoan dao trong tai dia diém A
va dia diém B.
b) Néu so sanh theo do léch chuan thi cay trong tai dia diém nao c6 dudng kinh dong

déu hon?
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B BAi TAP

@ | B Tréc nghiém nhiéu phuong én luva chon

¢ Cau 1. Cho mau sb lieu ghép nhom vé khoang tuodi va s6 ngudi nhu sau:

khoéng tudi [20; 30) [30; 40) [40; 50) [50; 60) [60; 70) [70; 80]
S6 nguovi 33 35 19 25 28 27

Khoang bién thién ctia mau s6 lieu ghép nhém 13

(A) 16 . ® 3. © 61 . D) 60 .

$¢> Cau 2. Ban Chi rat thich nhiy hién dai. Thoi gian tap nhdy méi ngay trong thoi

gian gan day ctia ban Chi duge théng ké lai 6 bang sau:

Thoi gian (phut) 20; 25) 25; 30) 30; 35) [35; 40) [40; 45)

S6 ngay 6 6 4 1 1

D6 lech chuan ctia mau s6 lieu ghép nhom c6 gié tri gan nhat véi gia tri nao dudi day?
@) 31,2 . ®) 5,4 . ©) 5,6 . (D) 31,3 .

¢ Cau 3. Biéu do dudi day théng ke thoi gian tap thé duc budi sang moi ngay trong
thang 9/2022 ctia bac Binh va bac An

S6 ,  Thii gian tip thé dyc budi sing

m Bic Binh
10 : ® Bic An

Theni gian
(phuit)

[15:20) [20:25) [25:30) [30;35) [35:40)

Khoang t& phan vi ciia mau s6 lieu ghép nhém vé thoi gian tap thé duc budi sang moi
ngdy ciia bac Binh c6 gia tri gan nhat véi gia tri nao dudi day?
@A) 7,2. ® 7,3 . © 7,4 . D 7,5 .

& Cau 4. Théng ke diem kiém tra hoc ki 1 mon toan ctia 300 hoc sinh 16p 12 duge mo

ta & bang sau

Diém (2; 4] | [4; 6) | [6;8) | [8; 10)
S6 hoc sinh | 20 50 70 160

Khoang bién thién ctia mau s6 liéu trén la

(A) 160 . ® 8. © 7. (D) 140 .
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

> Cau 5. Trong budi tham quan vudn quoc gia Cat Tien, nhém hoc sinh 16p 12A3 da
uée luong chiéu dai than clia mot s6 ca thé chuon chudn va ghi lai trong bang sb lieu

Sau:

Do dai (cm) 2,5;3,5) | [3,5;4,5) | [4,5;5,5) | [5,5;6,5) | [6,5;7,5)
S6 con 8 25 28 31 12

Khoang bién thién (don vi: cm) cia mau s6 lieu ghép nhém tréen la:

@) 6,5 . ® 5. © 4. D) 7,5 .

Nhém chita tit phan vi thit ba clia mau sb liéu trén la:

@) [3,5;4,5) . [4,5:5,5) . © [5,5;6,5) . D) [6,5;7,5) .

Khoang t1t phan vi clia mau s6 lieu ghép nhom trén 1a:

@A) 1,83 . 17,41 . ©) 15,8 . (D) 6,44 .

Do léch chuan ctia mau s6 lieu ghép trén gan nhat véi gia tri nao sau day?

@A) 1,29 . ®) 5,13 . ©) 2,27 . D) 1,14 .

> Cau 6. Khiang dinh nao sau day sai?

(A) Do lech chuan cang 16n thi mau sb liéu cang phan tan .
Do léch chuan ctia mau s6 lieu ghép nhém 1a can bac hai s6 hoc clia phuong sai .
(C) Phuong sai cang 16n thi mau s6 lieu cang phan tan .

(D) Phuong sai ctia mau sb lieu ghép nhom 1a can bac hai s6 hoc ctia do léch chuan .
@ y3 Tréc nghiém ding sai

¢S Cau 1. Cho bang s6 lieu ghép nhom vé luong(trieu dong) va s6 nhan vién nhu hinh

dudi day.
Luong (triéu
8:11) 11; 14) 14, 17) [17; 20) 120; 23)
dong)
S6 nhan vién 4 6 5 10 2
Xét tinh ding-sai clia cac khang dinh sau (céc két qua lam tron dén hang phan tram)
Phat biu D|S

(A) Khoang bién thién ctia mau s6 lieu 1a 17 .

Mot ctia mau so lieu ghép nhom nay 1a 18,16 .

(C) Tt phan vi thit nhat bang 13,38 .

(D) Tt phan vi thit ba bing 18,58 .
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&> Cau 2. Gia déng clra ctia mot co phiéu la gia clia ¢6 phiéu dé cudi mot phién giao
dich. Bang sau théng ké gia dong ciia ctia hai ma c6 phiéu A va B trong 50 ngay giao

dich lien tiép.

Gia dong cita | [120;122) | [122;124) | [124;126) | [126;128) | [128;130)
Co6 phiéu A 8 9 12 10 11
Co6 phiéu B 16 4 3 6 21
(A)  Xét miu s6 lieu ciia c6 phiéu B ta c6 do lech chuan ctia mau sb liéu ghép
nhom la /15,4096 .
~ Xét mau s lieu clia ¢d phiéu A ta c6 phuong sai ctia mau sé lidu ghép nhom
la 7,5216 .
(C)  Xét miu s6 lieu cia c6 phiéu B ta c6 s6 trung binh ctia miu s6 lieu ghép
nhom la 115,28 .
@ ~ Ngudi ta c6 thé diing phuong sai va do lech chuan dé so sanh mitc do rii ro

clia céc loai ¢d phiéu cé gia tri trung binh gan bang nhau. Co phiéu nao c¢6 phuong sai,
do lech chuan cao hon thi dudc coi la ¢6 do rii ro 16n hon. Theo quan diém trén thi co
phiéu A c¢6 do rui ro thap hon c6 phiéu B .

¢ Cau 3. Thoi gian hoan thanh bai kiém tra mon Toan ciia cac hoc sinh 16p 12A va

12B dugce ghi lai 6 bang sau:

Thai gian (phit) | [25; 30) | [30; 35) | [35; 40) | [40; 45)
S6 hoc sinh 16p 12A 7 16 12 5
S6 hoc sinh 16p 12B 5 14 17 6
(A)  Khoang bién thién cho thdi gian hoan thanh bai kiém tra mon Toan ctia hoc

sinh moi 16p 1a 20 .
~ Khoang t1t phan vi clia mau s6 lieu ghép nhom vé thoi gian hoan thanh bai

kiém tra mon Toan clia hoc sinh 16p 12A 14 7,78 (két qua lam tron dén hang phan tram)

(C)  Phuong sai ctia miu s6 liéu ghép nhom vé thdi gian hoan thanh bai kiém tra
mon Toan ciia hoc sinh 16p 12B 1a 19,22 (két qua lam tron dén hang phan tram) .
(D)  Néu so sanh theo do léch chudn ctia miu s6 liéu ghép nhom thi hoc sinh 16p

12A c6 téc do hoan thanh bai kiém tra mon Toan dong déu hon 16p 12B .
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> Cau 4. Dé danh gia do chinh xac ctia hé théng déng géi tu dong cac tii ca phé ngudi
ta tién hanh thu thap mau s6 lieu vé khoi lugng clia mot s6 goi ca phé( don vi tinh 1a
gam). May dudc coi 1a hoat dong t6t theo tiéu chuan ctia nha méay néu khoi lugng trung
binh ctia cac géi ca phé nim trong khoang (198;202) va do lech chuan nhoé hon 3 gam.

Két qua kiém tra dugc thong ké trong bang dudi day

Can nang (gam) | [190;194) | [194;198) | [198;202) | [202;206) | [206;210)
Sé g6i 2 5 6 5 2
Phat biéu D

(A) Co mau lan =20 .

Khoéi Iugng trung binh cic gbi cd phé bang 200 gam.

(C) Phuong sai ctia mau s6 liéu ghép nhém trén bang 22 .

@ Ma&y hoat dong t6t theo tiéu chuan ctia nha may.

$> Cau 5. S6 gio st dung smartphone trong 1 ngay nghi ciia hoc sinh 16p 12A7 ducc
théng ké trong bang sau:

S0 giv [0;1) [1;2) 2;3) [3;4) [4;5)
Sé hoc sinh 3 15 12 9 5 1

Ph4t bidu DI|S

(A) Khoang bién thién ctia mau s6 ligu trén biang 6 .

e < . X £ qea 1y 226
Gia tri trung binh ctia mau so liéu trén bang — .

45
19

(C) Sb trung vi cia mau sb ligu trén bing

.. . 2V730
@ D6 léch chuan cia mau so liéu trén bang v .

45
@ KPP Tu ludn

& Bai 1. Thoi gian hoan thanh mot bai viét chinh ti clia mot s6 hoc sinh 16p 4 hai

truong X va Y dugce ghi lai 6 bang sau:

Thai gian (phit) 6;7)|[7;:8) | [89)][9; 10) | [10; 11)
S6 hoc sinh truong X | 8 10 13 10 9
S6 hoc sinh truong Y 4 12 17 14 3

a) Néu so sanh theo s6 trung binh thi hoc sinh trudng nao viét nhanh hon?

b) Néu so sanh theo khodng tit phan vi thi hoc sinh truong nao c6 toc do viét dong

deu hon?

¢) Néu so sanh theo do léch chuan thi hoc sinh trudng nao cé téc do viét dong déu

hon?
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& Bai 2. Bang sau théng ke lai tong s6 gio nang trong thang 6 ciia cac nam tit 2002

dén 2021 tai hai tram quan trac diat é Nha Trang va Quy Nhon.

S8 g0 nAng [130; 160) | [160; 190) | [190; 220) | [220; 250) | [250; 280) | [280; 310)
S6 nam & Nha Trang 1 1 1 8 7 2
S6 nam & Quy Nhon 0 1 4 10 2 3

(Nguon: Tong cuc Thong ké)

a) Néu so sanh theo khodng tit phan vi thi s6 gio ning trong thang 6 clia dia phuong
nao dong déu hon?
b) Néu so sanh theo do léch chuan thi s6 git ning trong thang 6 ctia dia phuong nao

dong déu hon?

& Bai 3. Bicu do sau mo ta két qua diéu tra vé diém trung binh nam hoc ctia hoc sinh

hai truong A va B.

Diém trung binh nim hgc cia hoc sinh hai trwdmg 4 va B
S6 hoc sinh
8t
74 1] Hoc sinh truong A
6t [] Hoc sinh touong B
5
4
3 5]
2
I
0 - - -
5:6) 16:7) [7:8) [8:9) [9:10) Piém trung binh

a) Hay xac dinh gia tri dai dién cho méi nhém va lap bang tan s6 ghép nhém cho
mau so6 liéu trén.

b) Néu so sanh theo khoang tit phan vi ciia mau s6 lieu ghép nhém thi hoc sinh truong
nio c6 diém trung binh dong déu hon?

¢) Néu so sanh theo do lech chuan ctia mau sb lieu ghép nhém thi hoc sinh truong

nao c6 diém trung binh dong déu hon?
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

ON THI GIUA HK1

TRUGNG THPT QUE SON KIEM TRA GIUA KY I
TO: TOAN-TIN. NAM HOC 2024-2025

Moén: TOAN — Lép 12.

MA 101 Thoi gian lam bai: 90 phut

PHAN 1. Cau trdc nghiém nhiéu phuong dn lua chon. Thi sinh trd i
tw cdu 1 dén cau 12. Moéi cau héi thi sinh chi chon moét phwong dn
¢ Cau 1. Cho ham s6 y = f(z) ¢6 bang xét dau ciia f/(z) nhu sau

T ‘—oo —2 1 +00
f’(x)‘ -0 + 0 -

Ham s6 da cho dong bién trén khodng nao dudi day?

@ (—o0;-2) . (15 +00) - © (-21). ® (=2;+00) .
¢ Cau 2. Cho ham s6 y = f(x) ¢6 do thi nhu hinh vé

vA

Hy

Ham s6 da cho dong bién trén khoang nao dudi day?

@) (—o0;—1) . (25 400) . © (-1;2) . D (0;2) .

¢ Cau 3. Cho ham s y = f(x) ¢6 bang bién thién nhu sau:

T |—00 —2 1 +00
1(x) - 0 + 0 -
400
(x) ’
/ \ . / \ B

Ham s6 y = f(x) dat cuc ticu tai diém

@x:—2. B r=1. © x=3. @sz.
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¢ Cau 4. Cho ham s6 y = f(x) c¢6 do thi nhu hinh vé
\ 2

_1\0 I

Cue tiéu ctia ham s6 bang
@A) —1. —4 . © 0. D 2.
> Cau 5. Diém cuc tiéu ctia do thi ham s6 y = —2® + 322 — 4 1a
@A) z=0. B y=—4. (©) M(0;—4) . (D) N(2;0) .

¢ Cau 6. Cho ham s6 y = f(z) lén tuc trén [—1;5] va ¢6 do thi tréen doan [—1;5] nhu
hinh vé bén dudi. Goi M, m lan lugt 1a gia tri 16n nhat va gia tri nhé nhat ctia ham s6

f(z) trén [—1;5]. Tinh T'= M + m.

Cyc tieu cia ham s6 bang

A T=-1. B T=4. ©T=1. D T=2.

O Cau 7. Gid tri nho nhat clia ham s6 y = 22 — 21z trén doan [2;4] bang

(A) —38. —14/7 . © —20. (D) —34 .

- 2 2
1 la duong thang

@:U:—l. B rz=2. ©y=2. @y:—l.

1a duong thang

A~ . 2 2 X . N FS 2
$® Cau 8. Tiém can ding ciua do thi ham so y = v
x

$9 Cau 9. Tiem can ngang ctia do thi ham s6 y =2 — i -
T

@ y=5. @ y=2. © z=1. D a=-1.
3r — 2
11—z

@) 1(1;3) . J(—1;3) . © H(3;2) . D) K(1;-3) .

?

> Cau 10. Diém nao dudi day la tam doi xing ctia do thi ham s6 y =
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¢ Cau 11. Hinh vé bén 1a do thi clia ham s6 nao sau day?

2 +5 T
@ y= . ® y=-

x_f i%
xr — i
@y— ®y:x—1'

¢ Cau 12. Hinh vé bén 13 do thi clia ham s6 ndo sau day?

2 —r+1 24+r+1
@y:—- ?J:T-

r—1 21‘
242+ 1 e+ 2x +1
@y——l- @Z/—T~

PHAN II. Cau trdc nghiém ding sai. Thi sinh trd 10i to cdu 1 dén cdiu
4. Trong méi i a, b, ¢, d & mdi cau, thi sinh chon ding hodc sai.
¢ Cau 1. Cho ham s6 f(x) = 23 — 3z. Cdc ménh dé sau ding hay sai?
Phét biéu D|S

Q f(z) = 32% —

Ham s6 dong blen trén (—1;1) .

(C) Ham s6 dat cuc tiéu tai 21 = —1 va dat cyc dai tai a9 =1 .
(D) Gia tri nhd nhat ctia ham s6 f(x) trén doan [0;2] bang f(1) .

p 2 — N N
$® Cau 2. Cho ham s0 y = ; +f ¢6 do thi la (C). Cac ménh de sau dung hay sai?

Phat biéu DS

(A) D6 thi (C) ctia ham s6 c6 dudng tiem can ngang la dudng thing = = —1 |
Ham s6 dong bién trén ting khodng xac dinh ciia né .

(C) Tam ddi xiing clia (C) nam trén dudng thang (A) o +4y —3=0 .

(D) Ham s6 c6 2 diém cuc tri .

2 _
¢ Cau 3. Cho ham s6 y = % . C4c ménh dé sau dung hay sai?
Phat biéu D|S

(A) Ham s6 dat cyc dai tai 2 =0 .

Do thi ham s6 c6 2 dudng tiém can .

(C) Ham s6 dat gid tri nho nhat tai z =2 .

(D) Khoang cich giita hai diém cyec tri cia do thi ham s6 da cho bing 44/5 .
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¢ Cau 4. Cho ham s6 y = f(z) ¢6 dao ham lién tuc trén R. Ham s6 y = f(x) c6 do thi

nhu hinh sau:

DN o

i

Phat biéu DS

(A) Ham s6 y = f(z) c6 hai cuyc tri .

B
Ham s6 y = f(r) dong bién trén khoang (—o0;0) .

© f() > f(2) > f(4) .

(D) Trén doan [—1;4], gid tri 16n nhat clia ham s6 y = f(z) 1a f(1) .

PHAN III. Cau trd loi ngan. Thi sinh trd 15 t& cdu 1 dén cdau 6.

R o 20+ —1 . e o
$® Cau 1. Cho ham 86 y = % Tiém can xién cua do thi ham s6 ¢6 phuong
T
trinh y = az + b. Tinh gid tri biéu thite T = 5a — 2b. S Dy 50 ( )

> Cau 2. Biét d6 thi ham s6 y = 2 + bz? + ¢ ¢6 mot diém cuc tri M(2;3). Tinh
y(—3). () (g)r//J 50 [ }

> Cau 3. Ong An c¢6 mot hang rao thép dai 100 m vi mudn rao canh dong thanh maot
thita ruong hinh chit nhat tiép gidp véi mot con song thing. Ong khong can rao cho

phia giap con song. Biét rang ong An da rao duge thita ruong c6 dién tich 16n nhat 1

a(m?). Gia tri clia a 1a bao nhieu? (2 29(77 50 [ }

$> Cau 4. Gia stt chi phi (tinh bing tram nghin dong) dé sin xuat « don vi hang hoa
nao dé ctia mot nha may la C(z) = 16000 + 500z — 1,622 + 0,00423 va p(z) = 1700 — Tz
la ham cau. Nha may can dat phuong an san xuat bao nhiéu san pham dé lgi nhuan la

16n nhat. [ 11)(7) 50 [ }

&> Cau 5. Mot chiéc hop dang hinh hop chit nhat c6 day 1a hinh vudng va c6 thé tich
la 2 1it. Luong vat lieu diing dé san xuét chiéc hop 1a nhé nhét khi chiéu cao ctia chiée

hop bing %(Cm), (a,b € N*,b < 10). Tinh T = a + 2b. S Dip 56 ( )
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> Cau 6. Mot nha san xuat can lam ra nhiing chiéc binh c6 dang hinh tru véi dung
tich 1000cm?. Mat trén va mat dudi ctia binh dude lam bang vat liéu c6 gia 1,5 nghin
dong/cm? trong khi mit xung quanh ciia binh duge lam bang vat lieu c6 gia 0,8 nghin

dong/ cm?. Biét ring chi phi thap nhat dé san xuat mdi chiéc binh 14 a (nghin dong) (Két

qué lam tron dén hang don vi). Gia tri @ bang bao nhieu? % 2)(77 50 [ }
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SO GD&DT NAM DINH Kiém tra gitta HKI
Truong THPT Tran Hung Pao NAM HOC 2024-2025
TO: TOAN-TIN. Mon: TOAN — Ldp 12.

i Thoi gian lam bai: 90 phut
MA 102

PHAN 1. Cau trdc nghiém nhiéu phuong dn lua chon. Thi sinh trd i
to cau 1 dén cau 12. Mbi cau héi thi sinh chi chon mot phwong dn

x
z+1

$> Cau 1. Goi M, m lan luot 1a gia tri 16n nhat va gia tri nhé nhat ciia ham s6 y =

trén doan [0;1]. Khi d6 M + m béang
3 1 1
@A) 3 0. © -5 D) 3

5
i ] c6 phuong trinh

a3 pN LN ~ 2 X . N A 4
¢ Cau 2. Duong tiém can ngang ctia do thi ham so y = v
x

@y:4. y:—4. @y:5. @y:—5.
$> Cau 3. Duong thang y = yo goi 1a dudng tiém can ngang ciia do thi ham sé y = f(x)

néu théa man

) lim_ f(z) = 400 hodc lim f(x)= —o0.

Y, Yo
lim f(x) = +oo hoac lim f(z) =—oc0 .
T—Yo T—Yo
@ mgr—i{loof(m> = Yo hodc ;I:Er—noof(w) Y-
@ wll)IilQQf(%) = Yo hoac wll)I_IlQQf(:L‘) -
A N £ 20 +1 |, . . N ~ '
& Cau 4. Cho ham s y = ~o1 <0 do thi nhu hinh vé Lo
sau. Tam doi xing ctia do thi &
(A) gbc toa do O . ;//f
. e
giao diém I(—1;2) ctia hai dudng tiém can . _f

(©) mot diém bat ki thude O .
(D) mot diém bat ki thuoc Oy .
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¢ Cau 5. Ham s6 y = 2 — 322 nghich bién trén khoang

@ (0;2) . (—1;1) . © (0;+00) . D) (—00;0) .

¢ Cau 6. Trong cdc ham s6 sau, ham s6 ndo ¢6 bang bién thién nhu hinh vé?

tomee 2 +o0
Y - -
2 400
o 5
2z —1 2z — 1
®y_2:c—27' Z/—2x+27.
xr — T —
Ov="y Oy=""7
¢S Cau 7. Do thi ham s6 nao trong cac ham s6 sau ¢6 dang “" |'|I
Y It |

nhu hinh vé bén?
| .:“
@A) y=a>-322-1. B y=a>-3z—-1. . \ [
(-
©y=a®—-322+1. @y:$3—3x+1. .'I of \
J N

2
$> Cau 8. Ham s6 y = - dat cuc tiéu tai
x —
D z=0.

@y:4. :v:2. @yzO.

¢ Cau 9. Cho ham s6 y = f() lien tuc trén tap s6 thuc, c6 bang bién thién nhu hinh

Ve sau
-1 0 1 +00

f@ - 0o 4+ 0 - 0 +

W NN

Diém cuc dai ctia ham s6 1a

(A) N(1;-2) . ® y=3. © x=0.

¢ Cau 10. Hai vecto duge goi 1a bang nhau néu ching c6

(D) M(0;3) .

(A) cung do dai va cuing phuong .
> Bicn soan: Ngd Diic Tid - B 088 997 1004
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(& Bai 3. On tap chuong 3

ciing do dai va nguge huéng .
(©) cling do dai .

(D) cling do dai va cling huéng .

¢ Cau 11. Cho ham s6 y = f(z) lién tuc trén tap sé thuc, »y I,'

c6 do thi nhu hinh vé bén. Gia tri nho nhat ciia ham so6 trén .ff\” |

0:2] la SVAl }_““*;1 __z_..;’ :
© o=, By |-
©pgr=? D=t

¢ Cau 12. Cho ham s6 y = f(x) c¢6 dao ham trén khodng K.

(A) Néu f'(x) < 0 v6i moi » € K thi ham s6 dong bién trén khoang K.

Néu f/(z) > 0 v6i moi » € K thi ham s6 dong bién trén khoang K .

(©) Néu f'(x) > 0 véi moi x € K thi ham s6 nghich bién trén khodng K .

(D) Néu f'(x) = 0 véi moi x € K thi ham s6 dong bién trén khodng K .

PHAN II. Cau trdc nghiém ding sai. Thi sinh trd 10i t& cdu 1 dén cdu
4. Trong méi 4 a, b, ¢, d & mbi cau, thi sinh chon ding hodc sai.
¢ Cau 1. Cho ham s6 y = f(x) lién tuc trén tap s6 thuc va c6 bang xét dau dao ham

nhu sau:
T \ —0 1 1 4 +o0

Phat biu D|S
(A) Ham s6 da cho dong bién trén khodng (—1;1) va (4; +00) .
B) Cuc dai cia ham s laz =1 .
C f(x)=0 <= z=—-lz=10=4.
(D) Ham 86 y = f(2® + 2 — 1) ¢6 3 diém cyc tieu .

¢ Cau 2. Cho ham sb y = f(2) = V1 — 2+ 1 + .
Phat biéu D[S
(A) Tap xac dinh ctia ham s6 1a D = [~1;1] .
By = \/1_$_\/1+x,vyc€ (—1;1) .
2v1 — 22
) min 7(@) = £(0)
D) m[i)nf(x) = f(O)—i—mBLXf(ZE) =2.

> Biin soan: Ngd Dite T - 8 088 997 1004 177



178

= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

A ) 2z
> Cau 3. Cho ham sb y = f(z) = 2 20+ T
r+1
Phét biéu D|S
I - >,
&) Jim, 7@) = o
Duong thang = —1 1 duong tiém can ding ctia do thi ham s6 .
(© lim QNS
r——00 T
(D) Dudng thing y = 2z + 1 & dudng tiém can xién ctia do thi ham s .

$9 Cau 4. Cho hinh chép S.ABCD c6 didy ABC D 13 hinh chit nhat véi AB = 2, BC = /5,
canh bén SA vudng goc véi day va SA = 3. Goi G la trong tam tam giac SCD.

Ph4t biu D|S

A) |AG| = AG .

(B) BD = AD — AB .

AG = ~AS+ ~AB+ZAD .
(©) AG 2 S+3 + 3

(D) Cosin goc giita hai vecto AG va BD bing

2
V33

PHAN III. Cau trd loi ngdan. Thi sinh trd 15 ti cdu 1 dén cdu 6.

$> Cau 1. Mot chat diém chuyén dong c6 phuong trinh s(¢) thi cé van toc v(t) = s/(t).
£ N 2 Z 2 1

Biét rang phuong trinh chuyén dong ctia chat diem 1a s(t) = §t3 — 3t? 4 5t, trong d6 t

dugce tinh bang giay va s dudce tinh bing mét. Ké tit giay tht bao nhiéu tré di thi van

téc cia chat diém bat dau tang? [ 2977 50 [ }

9 Cau 2. Do giam huyét 4p clia mot bénh G(z) = 0,0252%(30—x) trong d6 » 14 s6 miligam

thudc duge tiem cho bénh nhan (0 < 2 < 30). Dé bénh nhan ¢6 c¢6 huyét 4p gidm nhiéu

nhat thi liu lugng thudc can tiém vao 1a bao nhiéu miligam? % Z)?J 50 [ ]

$> Cau 3. Ong An du dinh sit dung hét 8 m? kinh dé lam mot bé ca bing kinh ¢6 dang
hinh hop chit nhat khong nép, chiéu dai gap doi chiéu rong. Héi ong An c6 thé lam duge
cai bé ca c6 dung tich 16n nhat bang bao nhieu mét khéi? (lam tron két qua dén hang

phan tram). (Y Z)(/? 50 [ ]

> Cau 4. Dan s6 ctia mot thi tran ké tit nam 2000 duge ude tinh bdi cong thic

15t +4 ) )
N(t) = 2525 ——:1 (nghin ngudi). Theo thoi gian, dan so ctia thi tran sé luon tang nhung sé
khong bao gits dat dén it nhét bao nhiéu nghin nguoi? e Dap 0 ( )

> Bicn soan: Ngd Diic Tid - B 088 997 1004
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¢ Cau 5. Gia sit chiéu cao (tinh bing cm) clia mot gidng cay trong (trong vong
mot s6 thang nhat dinh) tuan theo quy luat logistic duge mo hinh hod bang ham s6

200
ft)

T 1tdet
mam. Khi dé dao ham f/(¢) sé bicu thi téc do tang chidu cao clia giéng cay do. Hoi sau

. Trong d6 thoi gian ¢ duge tinh bing thang ké tit khi hat bat dau nay

khi hat giéng bat dau ndy mam, sau bao nhiéu thang téc do tang chiéu cao clia cay 1a 16n

nhat? (Iam tron két qué dén hai chit s6 6 phan thap phan) % 02‘)(77 50 [ }
¢ Cau 6. Nguoi ta ude tinh duge chi phi tién xang C' (nghin
A
dong) phu thuoc téc do trung binh v (km/h) theo cong thric: o |||
16000 5 2.2 x 730
Clv)=——+ v (0 < v <120) Dé bieu dién truc quan su S |'|,
” v . B a5 T \
thay ddi ctia C(v) theo v, ngudi ta da vé d6 thi ham sé C(v) o0 1 ‘~.\
nhu hinh sau. 500 1 AN
45 T \\-\.\__ _'___,-o-""f
Tai xé xe tai lai xe vdi toc do trung binh thap nhat la SO R
bao nhiéu km/h dé sb tién xang khong vugt qua 500 nghin 250 | : :
T § ! i
dong? [ 02977 50 [ } 1“5:: E i
sa 4 ' :
'-'|I_q_|__{'-’ A0 G0 =m0 10D JI'I

> Biin soan: Ngd Dite T - 8 088 997 1004

=y

179



= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém
Kiém tra cudi HKI

SO GD&DT HA NOI
Nam hoc 2024-2025

Truong THPT Phan Huy Chu -
Qubc Oai
TO: TOAN-TIN.

Moén: Toan — Lép 12.
Thoi gian lam bai: 90 phut

MA 101

PHAN 1. Cau trdc nghiém nhiéu phuong dn lua chon. Thi sinh trd i

tw cau 1 dén cau 12. Mbi cau héi thi sinh chi chon mot phwong dn

$© Cau 1. Cho hinh hop ABCD.A'B'C'D’ (minh hoa hinh

vé). Phat biéu nao sau day ding?
@) AB' + AD + AB = AC" DA+ DD’ +DC = DB’ .
© DA+DC+DD' =DB. D) AB+ AC + AD = AC' .

¢ Cau 2. Cho ham s6 y = f(x) c6 do thi nhu hinh bén

Ham s6 da cho dong bién trén khoang nao duéi day?

@) (25+00) . (o0i=1) © (-1 . @ (1;2).

¢ Cau 3. Duong cong & hinh beén 1& do thi ctia ham s6
.'|l I' .I\'. () I‘I

y:—x3+3x—i—1.

@ y=—a3+3r—1.
Quy=a3—a+1. @y:xg—?)x—l.
|
[ A/
> Cau 4. S6 lieu thong ke do dai quang duong (don vi: km) clia mot bac 1ai xe moi
ngay trong mot thang & bang sau
Do dai (km) 50;100) | [100;150) | [150;200) | [200;250) | [250;300)
S6 ngay 5 10 9 4 2
Khoéng bién thién (don vi: cm) clia mau s6 lieu ghép nhom trén la:
D) 50 .

©) 250 .
2 _
U c6 phuong trinh

@A) 15 . ®) 200 .

¢ Cau 5. Duong tiém can xién ctia do thi ham s6 y =

y:x—2.

» Bién soan: /}/7(; Duee Tai - g)) 088 997 71004
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(&' Bai 3. On tap chuong 3

© y=—2=. Dy=-a+2.

$© Cau 6. Trong khong gian Ozyz, cho vecto @ = (—2;0;1), b= (—2;3;2). Toa do cua

vectd @ + b bing

@A) (0;-3;-1) . (—4;3;3) .
© (—4;3;1) . @ (0;3;3) .

$® Cau 7. Trong khong gian Ozyz, cho tam giac ABC ¢6 A(1;1; —2), B(4;3;1),C(—1; —

Toa do trong tam tam giac do la

® (-553)
© (42;1) .

z+1 r—1
@y—w_%~ y—m+%.

r — T —
©y:x+2' ®y:x—l—1'

$> Cau 9. Hinh dudi 1a biéu do biéu dién S6 lugng xuat khau gao (don vi: trieu tan)

cua Viét Nam giai doan 1989-2015.

9.00
B.00 .72

700 675

500

5.00
4.56 453
400 =
325
3.00
2 02
1 93
200
11y 148 152
‘1-02
1.00

éﬁx & @*¢$, # & d# dﬁ & §p$§*§?ﬂ§pqérf§*9’1591@'90

o

2

Tt phan vi tht nhat ctia mau s6 lieu cho béi biéu do trén thuoc khoang nao sau day?
@ [1;2) . [4;5) . © [34) . © [2:3) .

> Biin soan: Ngd Dite T - 8 088 997 1004
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

¢S Cau 10. Cho chép S.ABCD c6 day ABC'D 1a hinh vudng
tam O canh biang 2a,SA = SB = SC = SD = av/3. Tich vo
huéng AC.SD bing

@i, ®°. @b ®o

¢S Cau 11. Cho ham s6 y = f(x) c6 bang bién thien dudi day:

r |—00 0 2 400
f'(x) + 0 — 0 +
+00
—00 0

Gia tri cuc dai ctia ham s6 da cho la:

A) r=4. B y=4. ©y=0. @x:2.

¢S Cau 12. Trong khong gian Oxyz, cho hai vecto @ = (2;3;-2), v = (3;1;—1). Tinh

- —

u-v.

@) 6 . 9. © 11. D) 4 .
PHAN II. Cau trdc nghiém ding sai. Thi sinh trd 10i to ciu 1 dén cdiu

4. Trong méi i a, b, ¢, d & mdi cau, thi sinh chon ding hodc sai.

> Cau 1. Trong khong gian Ozyz, cho ba diém M(2;3; —1),N(—1;1;1), P(1;m + 1;2).
Phat biéu D|S
(A) Khoang céch gitta hai diem M va N bing /13 .
Toa do trung diém ctia doan MN 1a I (g, 2; 0) )
(C) Diem Q thuge mat phang (Oxy) néu M, N,Q thang hang thi Q la trung

diém ctia doan thang MN .
@ Tam gidc MNP vuong tai M khim = -2 .

~ N z 1
¢S Cau 2. Cho ham s6 y = —ga:?’ + 222 — 3z.

Phat biéu DS

N min flx)=-1.

Gia tri cyc dai ctia ham s6 da cho bang 1 .

(C) Ham s6 da cho dong bién trén khoang (0; +00) .
(D) Ham s6 da cho c¢6 hai diém cyc tri .

182 » Bién soan: /C‘[jff Duee Tai - g)) 088 997 71004



(& Bai 3. On tap chuong 3

¢S Cau 3. Trong thyc hanh do hiéu dién thé ciia mach dién, An va Binh da dung hai

Von ké khac nhau dé do, mdi ban tién hanh do 10 l1an va cho két qua nhu sau:

Hieu dien thé (V) | [3,85;3,90) | [3,90;3,95) | [3,95;4,00) | [4,00;4,05)
S6 lan 1 §) 2 1
S6 lan 1 3 4 2

Phat biéu D[S

(A) Khoang bién thién ctia hai mau s6 liéu 1a nhu nhau .

Gi4 tri trung binh mau s6 liéu ctia hai ban bang nhau .

@ Cac két qua do dugce ctia An on dinh hon ctia Binh .

(D) Do lech chuan clia mau s6 lidu vé két qua do ctia An 16n hon ctia Binh .

$» Céu 4. Cho ham sb y =

ax?® —bxr + 1

r—=cC

¥

5] 4|

c6 do thi cho bdi hinh vé sau:

Phat biéu

(A) Ham s6 da cho khong c6 cuc tri .

Giao diém ctia hai duong tién can c6 toa do 1a (1;1) .

@a+b+c:2.

@ Phuong trinh az? — br + 1 = 0 ¢6 ding mot nghiém .

PHAN III. Cau trd 1o ngdan. Thi sinh trd 15 ti cau 1 dén cdu 6.

¢ Cau 1. Trong khong gian véi he truc toa do Ozyz cho trude (don vi do 1ay theo kilo-
met), ra da phéat hién mot chiéc may bay dang bay véi van téc va huéng khong doi tit
diém A(950;600; 8) dén diem B(1050;450;9) trong 12 phit. Tinh van toc clia may bay (don
vikm/h) trong 12 phut d6 (1am tron két qua t6i hang don vi)? % 2)77 50 [

$> Cau 2. Sau khi phat hien mot dich bénh, cac chuyén gia y té uée tinh s6 ngusi

nhiém bénh ké tit ngay phat hién bénh nhan dau tién dén ngay thit ¢ 1a

Néu coi f(t) 1a ham s6 xac dinh trén doan [0;30] thi f/(t) dudc xem 1 toc do truyen

benh (ngudi/ngay) tai thoi diém ¢. Trong 30 ngay dau tién, ngay thit bao nhiéu tdc do

> Biin soan: Ngd Dite T - 8 088 997 1004
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

truyén bénh 1a 16n nhat? [} Z)ya 50 [ J

> Cau 3. Bo phan san xuat ciia mot cong ty xac dinh chi phi dé san xuat « san pham
dugc cho béi biéu thitc T'(z) = —202% + 400 (nghin dong). Néu z san pham déu dugc
ban hét va gia ban moi san pham la 100 nghin dong thi lgi nhuan 16n nhat ma cong ty

thu dge 1a bao nhien? S Dy s ( )

$> Cau 4. Co tat ca bao nhiéu gia tri nguyen clia tham s6 m thudc doan [—24; 24] dé ham

(m+1z+m

On

SOy

dong bién trén ting khodng xac dinh ctia né? % Dy 50 [
2 + 1 7

¢ Cau 5. Diéu tra clia chlt nong truong ve chiéu cao (don vi: mét) ctia 200 cay keo 3

nam tuoi duge cho & bieu do dudi day:
56 cdy Chiéu cao 200 ciy keo 3 nam tudi

60

55

30

o 3
185, 8,8) 18.8:9.1) [8.2;94) [9:4;9.7) 87,100 4

Tim khoang t phan vi clia miu s6 liéu trén (lam tron két qua dén hang phan tram).

[ (Z)(z}) 50 [ J

&> Cau 6. Hai chiéc flycam duge diéu khién ciing bay lén tai mot dia diém. Sau mot
thoi gian bay, chiéc flycam thit nhat cach mit dat 3m, cach diém xuat phat 3m vé phia
Nam va 2m vé phia Dong. Chiéc flycam thit hai cach mat dat 5m, cach diém xuat phat
2m vé phia Bic vd 4m vé phia Tay. Chon hé truc toa do Ozyz v6i goc O dit tai diém
xuat phat ctia hai chiéc flycam, mit phang (Ozy) tring véi mit dat co truc Oz huéng
vé phia nam, truc Oy huéng vé phia dong va truc Oz huéng thang diing lén trsi. (don vi
do 14y theo mét). Goi M (a;b;c) 1a mot diém nam trén mit dat sao cho ba diem M, A, B

thang hang. Khi d6 2a + b+ ¢ bang? [ 2)(77 50 [ }
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SO GD&DT HAI PHONG Kiém tra cubi HKI
Trusng THPT Chuyén Tran Phu Nam hoc 2024-2025
TO: TOAN-TIN. Mon: Toan — Lép 12.

i Thoi gian lam bai: 90 phut
MA 121

PHAN 1. Cau trdc nghiém nhiéu phuong dn lua chon. Thi sinh trd i

to cau 1 dén cau 12. Mbi cau héi thi sinh chi chon mot phwong dn

$> Cau 1. Trong mot nha hang, méi tuan dé ché bién z phan an (z lay gia tri trong
khoang tir 30 dén 120) thi chi phi trung binh ctia mot phan an dugc cho bdi cong thric:
— 7200 . N . . . . X

C(x) =2r—235+ — S6 phan an x la bao nhiéu thi chi phi trung binh ctia mo6i phan

an 1a thap nhat?

A) = =40. ®) = =50. ©) = =60 . D) = =170
¢ Cau 2. Cho ham s6 y = ax3 + bz + cx + d ¢6 do thi nhu .

hinh vé bén. Ménh dé nao duéi day dung?

@A) a>0b>0c<0,d>0. B) a>0,b<0,c<0,d>0.
© a>0,b<0,c>0,d<0. D a>0,b>0,c>0,d>0.

$© Cau 3. Trong khong gian Oxyz, cho ba vecto @ = (1;2;3), b= (2;2;=1),C = (4;0; —4).

Toa do cua vecto d=7-10+22 1

@
©

1) .

(=7;0; (7;0;4) .
(7,0, —4) .

(=7;0;—4) .

©
==

)

—

AC 5), AD = 7. Goi G la trong tam cua

AN

¢ Cau 4. Cho t1it dien ABCD. Dat AB = @,

tam gidc BC'D. Dang thiic nao sau day ding?

@A_G’:%@’JFB’JFE’). ® AG=T+b+7
@A_G’:l<a’+7f+?:’> @A—G’:E(E’JFZWE’).

> Cau 5. Trong khong gian véi hé toa do Ozyz, cho hinh hop ABCD.A'B'C'D’. Biét
A(2:4;0), B(4;0;0),C(—1;4; —7) va D'(6;8;10). Toa do di¢em B’ 13

@) (6;12;0) . (10;8;6) . ©) (13;0;17) . (D) (8;4;10) .

> Biin soan: Ngd Dite T - 8 088 997 1004
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

¢S Cau 6. Cho ham s6 y = ax® + ba? + cx + d c6 do thi nhu

hinh vé bén. Gia tri cyc tiéu ctia ham s6 f(z) bang

@) 2. ® 1. © —

1. D 5.

\.ﬂ

‘ !

A

X

p
-1

KL/

"\

$> Cau 7. Cho mau s6 lidu ghép nhom vé tudi tho (don vi tinh 1a nam) ctia mot loai

boéng dén mdéi nhu sau:

Tuoi tho 2:3,5)

[3,5;5,0)

[5:6,5)

6,5;8,0)

S6 bong den 8

22

32

15

Nhoém chita t¢ phan vi thit ba clia mau s6 lieu 1a

@) [3,5;5,0] . [6,5;8,0] .

va ¢6 bang bién thién nhu sau:

©) [5,0;86,

5 .

T |—o0 —1 0 1

D) [2;3,5] .

¢S Cau 8. Cho ham s6 y = f(z) xac dinh tréen R\{-1;1}, c6 dao ham trén R\{-1;1},

+00

f'(z) -

+

+00

f(@) \

—0o0

NS

0

/

—0o0

D6 thi ham s6 y = f(z) ¢6 bao nhiéu tiém can (tiém can ding va tiém can ngang)?

D) 4.

$> Cau 9. Cho hai vecto @ va ¥, biét }U| =33, |U‘ = 4 va gbc gitta hai vecto u, U 1a

@) 2. ® 3.

30°. Tinh tich vo huéng o - 7.

@) 12. ® -18.

© 1.

© 18.

D) 6v/3 .

$> Cau 10. S6 dic trung nao khong st dung thong tin ctia nhém s6 lieu dau tién va

nhoém s6 lieu cudi cling?
(A) Phuong sai .
(©) Khoang bién thiéen .

Khoéang ttt phan vi .
@ Do léch chuan .
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> Cau 11. Mbi ngay bac Huong déu di bo dé ren luyén stc khoé. Quang duong di bo
mdi ngay (don vi: km) ctia bac Huong trong 20 ngay duge thong ké lai 6 bang sau:
Quang duong

(km)
S6 ngay 3 6 5) 4 2
Do lech chuan ctia mau sé lieu ghép nhém co gia tri gan nhat véi gia tri nao dudi day?

@) 0,36 . 3,41 . @© 0,017 . ©) 11,62 .

¢ Cau 12. Cho ham s6 y = f(x) lién tuc trén [—1;3] va c6

2,7;3,0) | [3,0:3,3) | [3,3;3,6) | [3,6:3,9) | [3,9:4,2]

do thi nhu hinh vé. Goi M, m lan lugt 1a gia tri 16n nhat va

nho nhat clia ham sé da cho tréen doan [—1;3]. Gia tri cla

M +m la

@A) -5 . ® 7. © 6. D) 2.

PHAN II. Cau trdc nghiém ding sai. Thi sinh trd 10i to ciu 1 dén cdiu

4. Trong méi i a, b, ¢, d & mdi cau, thi sinh chon ding hodc sai.

> Cau 1. Thay Tuan théng ke lai diém trung binh cubi nam ctia cac hoc sinh l6p 11A

va 11B & bang sau:

Diém
ung binh | [5;6) | [6;7) [ [7;8) | [89) | [9; 10)
Lép
11A 1 0 11 22 6
11B 0 § 8 14 12

Cac ménh dé sau dung hay sai?

Phat biéu DS

(A) Néu so sanh theo khoang bién thién thi diém trung binh ctia cic hoc sinh
16p 11B it phan tan hon diém trung binh ciia céc hoc sinh 16p 11A .

Khoang bién thién ctia diém s6 hoc sinh 16p 11A 145 .

(C) Xét mau s6 lieu clia 16p 11A ta c6 do léch chuan clia mau s6 lieu ghép

nhoém 1a /0,51 .

(D) Néu so sanh theo do lech chuan thi hoc sinh 16p 11A ¢6 diém trung binh

it phan tan hon hoc sinh 16p 11B .
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

~ < 2 3r—1 2
&> Cau 2. Cho ham s6 (41) : y = f(z) = ;_2;<%):y:f(x):z—1—2x_1
Phat biéu D[S

@ Ham s6 y = f(x) c6 tiém can ding va tiém can ngang tao véi 2 truc toa

do mot da giac c6 chu vi bang 6 .
1
— . mi — 2.
maxg(e) = 33 min g()
(C) Hai dudng tiém can ctia do thi ham s6 y = f(r) ciing v6i duong tiém can

xién clia do thi ham s6 y = g(x) tao thanh tam giac c6 dién tich bang 2 .
(D) Ham s6 y = f(z) luon nghich bién tren R .

¢ Cau 3. Trong khong gian Oxyz, cho hinh binh hanh ABCD, biét

A(=1;0;3), B(2;1; 1), C(3; 2;2)

Ph4t bidu DI|S

@ Diém M thuoc (Oxy) sao cho A, M, B thang hang thi M (Z, —Z;O) .
Toa do diém D(0;1;6) .

(©) Toa do diém N théa man NA+ NB —3NC = 0 1a N(10;5;4) .

V231

(D) Cosin goc C' clia tam gidec ABC bang

¢S Cau 4. Cho hinh chép S.ABCD c¢6 day la hinh thang vudng tai A va D, SAL(ABCD,).
Goc gitta SB va mit phing day bing 45°, E 1a trung diém SD, AB = 2a, AD = DC = a.
Goi G la trong tam tam giac ACE. Chon hé truc nhu hinh vé.

[ ]
i

Phat biéu DS

(A) Toa do diém C/(a;24;0) .

e
(C)SA-CB=0.
D CE—CD+C3.
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(&' Bai 3. On tap chuong 3

PHAN III. Cau trd 1o ngdn. Thi sinh trd 15 ti cau 1 dén cdu 6.

422 — 152 + 8

¢S Cau 1. Choham s y = f(z) = P

. Goi I(a;b) 1 giao diém ctia duong tiem

can ding va tiém can xién ctia do thi ham s y = f(x). Tinh 2a-+b. % 2‘)77 50 [

¢S Cau 2. Nhiing can nha gb trong Hinh bén duge phéac thao dudi dang mot hinh lang
tru diing tam giac OAB.O’A'B’. Véi hé truc toa do Ozyz thé hién nhu hinh vé, hai diém
A’ va, B' ¢6 toa do lan lugt 1a A’(240;450;0), B'(120;450; 300). Mdi can nha gb c6 chiéu

dai 14 @ cm , chiéu rong 14 b cm , mdi canh bén clia mit tien c6 do dai 1a ¢ cm. Tinh

a+b+c (lam tron dén hang don vi). (&) ?)(/7 50 [ J

$> Cau 3. Khao sat trong lugng (kg) clia tré em 6 tudi ¢ mot khu vige thu duge két qua

Trong Iuong [14;16) [16;183) [18;20) [20;22) [22;24) [24; 26) 26 28)
S6 tré 25 60 120 105 42 30 18

Goi AQ, s, s lan luot 1a khoang t1t phan vi, phuong sai va do léch chuan ciia mau so lieu
sau khi da lam tron dén hang phan chuc thi gié tri clia biéu thic P = AQ + 52 + s
bé“mg [ CZ)Q/7 50 [ }

$» Céau 4. Hinh bén cho biét mot hinh tru ¢6 ban kinh day r (cm), chiéu cao h (cm) noi

tiép hinh nén ¢6 ban kinh day 10 (cm) va chiéu cao 20 (em) . Tim gia tri cta r (lam tron

dén hang phin chuc) dé thé tich clia khéi tru 1a 16n nhat. &% Dap s ( )

20 cm
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

A . - 7 2 ~ — - N . — 2—> T .
¢S Cau 5. Cho hai vecto @ va b théa méan ‘a| = ‘ b| =1 va hai vecto v = £ a —3b va
T=a+0 vuong goc voi nhau. Khi d6 cosin géce gitta hai vects @, b bang bao nhiéu?

[} ?)(77 50 [ }

¢ Cau 6. Trong khong gian véi hé toa do Oxyz, cho hinh thang ABCD c¢6 hai day
AB,CD, toa do ba dinh A(1;2;1), B(2;0; —1),C(6;1;0). Biét hinh thang c6 dién tich bing
6v/2. Gia sit dinh D(a;b;¢). Tih P = 3a+ b — c. S Dy 50 ( )

> Bicn soan: Ngd Diic Tid - B 088 997 1004



(& Bai 3. On tap chuong 3

SO GD&DT An Giang Kiém tra cubi HKI
Truong THPT Nguyén Khuyén NAM HOC 2024-2025
TO: TOAN-TIN. Mon: TOAN — Ldp 12.

i Thoi gian lam bai: 90 phut
MA 101

PHAN 1. Cau trdc nghiém nhiéu phuong dn lua chon. Thi sinh trd i

to cau 1 dén cau 12. Mbi cau héi thi sinh chi chon mot phwong dn
¢ Cau 1. Cho ham s6 y = 23 + 3z + 2. ménh dé nao dudi day dung?

(A) Ham s6 dong bién trén khodng (—oo; +00) .

Ham s6 nghich bién trén khodng (—oo; +00) .

(©) Ham s6 nghich bién trén khodng (—o0;0) va dong bién trén khoang (0; +o0) .

(D) Ham s6 dong bién trén khodng (—oo;0) va nghich bién trén khodng (0; +o0) .
¢ Cau 2. Cho ham s6 f(x) = az® +bx? 4 cx +d c6 do thi la

dudng cong nhu hinh vé. Ham s6 dat cyc tiéu tai:

@y:O. B r=2. © z2=0. @y:—2. 3

9 Cau 3. Cho ham s6 y = f(z) xac dinh trén R\{1}, lién tuc trén mdi khoang xac dinh

va ¢6 bang bién thién nhu hinh vé ben.

r |—00 0 1 400
f'(x) + 0 - +
)
@) 2 /
N / \_OO ;

Tong sb tiem can ngang va tiem can ding ctia do thi ham s6 1a

@ 4. ® 2. © 3. ® 1.

¢S Cau 4. Trong khong gian Oxyz, cho vecto @ = (3;0;1), 7 = (2;1;0). Tinh @ - .

@ s. ® 6. © 0. ® 6.
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

$> Cau 5. Cho hinh hop ABCD.A’B'C'D’. Biéu thiic ndo sau day ding?

B) AB' = AB + AA' + AD .
©) AD' = AB + AD + AC' .

(A) AD' = A'B' + A'C' .

(© AC" = AB + AA + AD .
$> Cau 6. Do thi ham s6 y = 22 + 322 — 2 nhan

(A) truc tung lam truc déi xiing .

gboc toa do O lam tam doéi xing .

(©) diém I(—1;0) lam tam déi xing .

(D) duong thang z = 1 lam truc déi xing .

¢S Cau 7. DO thi ham s6 nao dudi day c6 dang nhu duong

cong duéi day? ;
2+ 2 — 2

20— 1
@ y= ®y="—""

r+1
®y2x3—3$+1 1

©y=—-2*+3+1.

1

¢ Cau 8. Thoi gian hoan thanh mot bai viét chinh ti ctia mot hoc sinh 16p 4 truong

A dugc cho & bang sau:

Thoi gian (phut ) [6;7) 7, 8) 8;9) [9;10) [10; 11]
S6 hoc sinh 3 6 5 4 2
Khoang bién thién ctia mau s6 lieu ghép nhém trén 1a

@) 5. ® 1. © 3. D 7.

¢ Cau 9. Mot mau s6 lieu ghép nhém veé chiéu cao ctia hoc sinh trong mot 16p (don

vi 1a centimét) c6 phuong sai 13 6,25. Do léch chuan ctia mau s6 lieu d6 bang:

@) 2,5cm . 12,5em .

¢ Cau 10. Mot chat diém chuyén dong thang véi phuong trinh s(t) = 3 + 3t — 1, trong

© 3,125¢m . (D) 42,25cm .

dé t tinh bing giay va s(t) tinh bing mét. Tinh van téc ciia chat diém tai thoi diém
t =5 giay?

(A) 139m/s . 8m/s . (©) 30m/s . (D) 7Tm/s .
¢ Cau 11. Trong khong gian Oxyz, hinh chiéu A(1;2;3) lén (Oxz) c6 toa do la

@) (0;0;3) . (1;0;0) . © (0;2;0) . © (1;0;3) .
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(& Bai 3. On tap chuong 3

> Cau 12. Trong cac khang dinh sau, khang dinh nao ding?

(A) Phuong sai c6 gid tri 1a s6 am .

Phuong sai luon luon 16n hon do lech chuan .

(©) Phuong sai 1a binh phuong ctia do léch chuan .

(D) Phuong sai gap doi gia tri ctia do léch chuan .

PHAN II. Cau trdc nghiém ding sai. Thi sinh trd 10i tit cau 1 dén ciu

4. Trong méi i a, b, ¢, d & mdi cau, thi sinh chon ding hodc sai.

¢ Cau 1. Cho ham s6 y = f(x) ién tuc trén R c6 bang xét dau dao ham nhu sau:

T ‘ —00 1 3 +0o0
F(x) \ o + 0 - 0 +
Phat biéu DS

(A) Ham s6 y = f(z) dong bién trén (—oo; 1) va (3; +00) .

Diém cyc ticu ctia ham sb béng 3 .

(C) Ham s6 y = f(z) c6 2 diem cyc tri trai dau .

(D) Gia tri nhé nhat ctia ham s6 h(z) = f'(z) trén [1;3] 1a 2 bist f/(z) =

322 +br +c. .

$© Cau 2. Trong khong gian véi hé truc toa do Ozyz, cho OA = 27+27+2?, B(—2;2;0),
va C'(4;1;—1).

Phat biéu DS

(A) Toa do ciia diem A la A(2;2;2) .

Toa do ctia vects BC 1a BC = (—6;1;1) .

(©) Toa do trung diem ctia doan thang AC 1a I(2; —1;-3) .
D) Do dai clia vects AB + AC 14 v/30 .

22+ +2
r—1

$> Cau 3. Cho ham s6 y =

Ph4t biéu D[S
(A) D6 thi ham s6 c6 duong tiem can ding la z =1 .
. 4
Tacoy’zl—l—m .

(C) Duong tiém can xién clia do thi ham s6 la y =z +2 .
(D) Dudng thang di qua hai diém cuc tri cia do thi ham s6 giao v6i hai truc

e e v 1
toa do tao thanh mot tam giac cé dién tich bang 1
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= Chuong 3. Céc sb dic trung do mitc d6 phén tan cho m3u sb lidu ghép nhém

¢ Cau 4. Két qua 40 lan nhay xa clia van dong vién Diing cho bdi Bang 15, két qua
40 lan nhay xa cta van dong vién Huy cho béi Bang 16 (don vi: m). Ta ¢6 cac bang

thong ké sau:

Nhom (:;::I::.-:l Tin s6 Nhém d(;::llli:] Téan so
[6,22:6,46) 6,34 3 l [6,22 1 6,46) 6,34 2
6,46 6,70) 6,58 7 [6,46:6.70) 6,58 5
16,70 ; 6,94) 6,82 5 [6,70 1 6,94) 6,82 8
[6,94:7.18) 7,06 20 6,94 ;7.18) 7,06 19
17.18:742) 7,30 5 [7.18:7.42) 7,30 6
_ n=40 | - n=40
Being 15 Bing 16
Phat biéu D|S

(A) Cic bang trén la bang phan bo tan s6 ghép 16p .
S6 lan nhdy xa tit 7,18 m tré lén ctia van dong vien Diing 1 5 .
(C) Phuong sai clia mau so liéu ghép nhom biéu dién két qua 40 lan nhdy xa

clia van dong vien Huy cho bdi Bang 16 (lam tron két qua dén hang phan

tram) la: 0,16 .
@ Nhan thay do lech chuan ctia van dong vien Diing nhé hon clia van dong

vien Huy nén két qua nhay xa clia van dong vién Diing dong déu hon két qua

nhay xa ctia van dong vién Huy .

PHAN IIL. Cau trd 1o ngan. Thi sinh trd loi tw cdu 1 dén cdiu 6.

> Cau 1. Do thi ham s6 y = f(z) = 2® — 322 — 92 + 1 ¢6 hai diém cyc tri 13 A, B. Tim

J

khoang cach gitta hai diém A v B (lam tron dén hang phan chuc). % 2)(77 50 [
¢S Cau 2. Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D’ ¢6 A(1;0;1), B(2;1;2), D(1;
Goi diém I(a;b;c) 1a tam ctia hinh hop ABCD.A'B'C'D’. Tim gi4 tri cla c.

[} 9(77 50 [ }

¢> Cau 3. Hang ngay muyc nuéc ciia ho thiy dién 6 mién Trung lén va xudng theo
lugng nudec mua, va cac yéu to khac (v.v...). T lac hing sdng, do sau clia muyc nude
trong ho tinh theo mét va len xudng theo thoi gian ¢ (gio) trong ngay cho bdi cong thiic
h(t) = 24t + 5% — %t‘g. Biét rang phai thong bao cho céc ho dan phai di doi truée khi xa

nudc quy dinh truée 5 gio. Hoi can thong bio cho ho dan di doi muon nhat 1a may gio.

Biét rang muc nude trong ho phai lén cao nhat méi xa nuée. % Z)y; 50 [ J
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> Cau 4. Co Ha thong ke lai duong kinh than g ciia mot s6 cay xoan dao 6 nam tudi

dugc trong ¢ mot lam trudng & bang sau.
Dudng kinh (cm) | [40;45) | [45;50) | [50:55) | [55;60) | [60;65)
Tan sb ) 20 18 7 3

Hay xac dinh khoang tt phan vi clia mau s6 lieu ghép nhom trén (két qua lam tron dén

hang phan tram). (e 2)77 50 [ J

& Cau 5. Ba chiée khinh khi cau bay lén tit cing mot dia diém trong khong gian. Sau
mot khoang thai gian, chiéc thit nhat nim cach diém xuat phat 2 km vé phia Nam, dong
thoi cach mat dat 0,5 km; chiée thi hai ndm cach diém xuét phat 1 km vé phia Bic va
1 km vé phia Tay, dong thoi cach mat dat 0,3 km. Chiéc thit ba thing hang véi chiée
thit nhat va tht hai, dong thoi cach mit dat 0,4 km va ndm cach diém xuat phat 5 km

vé phia Dong. Tinh khodng cach gitta khinh khi cau thi nhat va thit ba 14 bao nhiéu

kilomet? (Lam tron két qua dén hang phan tram.) [} 21)(/7 50 [ J

$¢> Cau 6. Mot miéng nhom c6 bé ngang 30 cm

N
duge udn cong tao thanh mang dan nuéc bang cach L /
M S
chia tAm nhom thanh 3 phan bang nhau roi gap ”l-"\*\ /\0
2 ben lai theo mot géc 6 (o <0< g) nhw hinh v& < 10em —}— 10 em —}*— 10 cm —

duéi. Hoi 0 bang bao nhiéu dé tao ra mang c6 dién
tich mat ngang S 16n nhat dé c6 thé cho nudc di

qua nhiéu nhat? (0 tinh theo radian va lam tron

dén hang phan tram). % @(77 50 [ }
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