PE CUONG ON TAP MON TOAN KHOI 12 CUOI KY I
NAM HOC 2025 — 2026

A. Ly thuyét

Bai 1: [Tinh don diéu va cuc tri|

e Cic budc xét tinh don diéu va tim cuc tri cia ham sd.

Bai 2:|Gid tri 16n nhat va gia tri nho nhat ctia ham so)

e Dinh nghia
e Tim gid tri 16n nhit va gia tri nhd nhét trén khoang (a; b).

e Tim gi4 tri 16n nhét va gid tri nho nhit trén doan [a; b].

Bai 3: [Dudng tiém cin ctia do thi ham sd|

e Dudng tiém cin ngang ctia d6 thi ham sb.
e Duong tiém can diing cta d6 thi ham s6.
e Dudng tiém can xién ctia do thi ham sb.

Bai 4: Khao sét su bién thién va vé dd thi ham s6
Bai 5:Ung dung dao ham dé€ giai quyét mot s6 van dé lién quan dén thuc tién|

Trong vat ly.

Trong hoa hoc.

Trong sinh hoc.

Trong kinh té.

Bai 6: [Vectd trong khong gian

Bai 7:[HE truc toa do trong khong gian|

Bai 8: [Bi€u thiic toa do clia cic phép toan vectd
Bai 9: [Khoéang bién thién va tii phan vil

Bai 10: [Phuong sai va do l1éch chuin|

TINH PON PIEU VA CUC TRI CUA HAM SO

y

f(x)

f(x3)

f(x2)

S (xs)




Céac khoang dong bién.
Céc khoang nghich bién.

® X1, X2, X3, x4 12 cdc diém cuc tri ciia ham so.

o xi, x3 12 cdc diém cuc dai.

o Xy, x4 12 cdc diém cuc tiéu.

JF(x1), f(x2), f(x3), f(x4) 1a cac gia tri cyc tri.

o f(xy), f(x3)la cac gia tri cuc dai.

o f(x2), f(x4)1a céc gid tri cuc tiéu.

Dlém (.X] P f(xl )), (-XQ’ f(.XZ)), (.X3, f(X3)), (.X4, f(-x4)) la cac dlém cyc trl cua dé thl ham Sé'

o (x1, f(x1)), (x3, f(x3)) 12 diém cuc dai cta do6 thi ham sé.
o (X2, f(x2)), (x4, f(x4)) 12 diém cuc ti€u ctia do thi ham sb.
Cic budc xét tinh don diéu ctia ham s6 y = f(x)
1. Tim tap x4c dinh ctia ham sb.
2. Tinh dao ham f’(x). Tim céc di€ém x; (i = 1,2,...) ma tai d6 dao ham bang 0 hoic khong xac dinh.
3. Sép xép cic diém x; theo thi ty ting din va 1ap bang bién thién ctia ham sb.
4. Néu két luan vé khoang dong bién, khoang nghich bién ctia ham sb.
Cic budc xét tinh don diéu ctia ham sé y = f(x)

1. Tim tap xdc dinh ctia ham sb.
2. Tinh dao ham f’(x). Tim cac diém x; (i = 1,2,...) ma tai d6 dao ham bang 0 hoic khong xac dinh.
3. Lap bang bién thién ctia hAm sb.

4. Tu bang bien thi€n suy ra cac cuc tri cua ham so.

GIA TRI LON NHAT VA GIA TRI NHO NHAT CUA HAM SO

Pinh nghia
Cho ham sb y = f(x) xdc dinh trén tap D.
e S6 M dudgc goi 1a gia tri 16n nhét cia ham sb y = f(x) trén tip D néu f(x) < M v6i moi x € D va ton tai

X9 € D sao cho f(xp) = M. Kihiéu M = man f(x) hoac M = mDax f(x).
xe

e S6 m dudc goi 1a gia tri nhé nhit ctia ham s6 y = f(x) trén tap D néu f(x) > m v6i moi x € D va ton tai
Xo € D sao cho f(xp) = m. Ki hiéum = milgl f(x) hoac m = rrgn J(x).
X€
Cich tim gi4 tri 16n nhat va gia tri nh6 nhit ctia ham s6 y = f(x) trén khoang (a; b)
1. Lap bang bién thién ctia ham sb trén khoang (a; b).
2. Tir bang bién thién suy ra gia tri 16n nhét, gid tri nhd nhét cia ham s6 trén khoang (a; b)(néu co).

Gia st y = f(x) 1a ham s6 lién tuc trén [a; b] v c6 dao ham trén a; b), ¢ thé trif ra tai mot sd hitu han diém ma
tai d6 ham s6 khong c6 dao ham. Gia st chi c6 hitu han diém trong doan [a; b] ma dao ham f’(x) bang 0.
Cach tim gia tri 16n nhat va gia tri nho nhat cia ham so y = f(x) trén khoang [a; b]

1. Tim cdc di€ém x;, xo, ... X, € (a; b), tai d6 f'(x) bﬁng 0 hoic khong ton tai.

2. Tinh f(x1), f(x2), ..., f(xn), f(a) va f(b).

3. Tim s6 16n nhat M va s6 nhd nhat m trong céc s6 trén. Ta c6: M = max f(x), m = r[mbr]l f(x).
a, a,
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PUONG TIEM CAN CUA PO THI HAM SO

Puong tiém can ngang

Puding thang y = y, goi la dudng tiém cin ngang (goi tat 1a tiém cin ngang) ctia dd thi y = f(x) néu
lim f(x) = yo hodc lim £(x) = yo.
X—+00 X——00

Duong tiém can ding

Puong thang x = x, goi la dudng tiém cn diing (goi tit 1a tiém can diing) ctia do thi ham s6 y = f(x) néu it
nhit mot trong céc diéu kién sau dugc théa man:
lim f(x) = +oo;lim f(x) = —oco; lim f(x) = —oco;lim f(x) = +o0;

X=Xy pad X=Xy

+ +
x—>x0 XO

Duong tiém can xién

Puong thang y = ax + b (a # 0) goi la dudng tiém cin xién (goi tat 1 tiém can xién) ctia d6 thi ham sb y = f(x)
néu lim [f(x) — (ax + b)] = 0 hodc lim [f(x) — (ax+b)] =0
x—+00 A——00

MOT SO BAI TOAN LIEN QUAN PEN THUC TIEN
1. Ung dung trong vit 1y.

e Néu s = s(¢) 1a ham vi tri cia mot vat chuyén dong trén mot dudng thang thi v = s'(¢) biéu thi van
toc tic thoi clia vat (tbc do thay ddi cia do dich chuyén theo thdi gian). Toc do thay ddi tiic thdi cia
van tdc theo thoi gian 12 gia tdc tiic thoi clia vat: a(f) = V(1) = s”(¢).

2. Ung dung trong héa hoc.

e Néu C = C() 1a ndng dd ctia mot chét tham gia phan tdng héa hoc tai thdi diém ¢, thi C’(¢) 1a toc do
phan ting tidc thdi (tdc 12 do thay ddi nong do) clia chit d6 tai thoi diém .

3. Ung dung trong sinh hoc.
e Néu P = P(t) 1a sb luong cd thé trong mot quan thé dong vat hoic thuc vat tai thdi diém ¢, thi P’ (1)
bi€u thi tdc do ting trudng tiic thdi clia quan thé tai thdi diém 7.
4. Ung dung trong kinh té.

e Néu C = C(x) 12 ham chi phi, tic 13 tdng chi phi khi sdn xuit x don vi hang héa, thi téc do thay d6i
ttic thdi C’(x) clia chi phi d6i véi s6 lugng don vi hang dudc san xuit dudc goi 1a chi phi bién.

o Chi phi bién C’(x) xap xi v6i chi phi d€ san xuat thém mot don vi hang theo tiép theo, tiic 12 don
vi hang héa thi x + 1.

e Goi p(x) 1a gid ban mdi don vi ma ta c6 thé tinh néu ban x don vi.
o p dudc goi 1a ham cau (hay ham gid).
o Ham doanh thu R(x) = x.p(x).
o Ham Igi nhuan P(x) = R(x) — C(x).

VECTO TRONG KHONG GIAN

Quy tic ba diém va quy tic hinh binh hanh
e Néu A, B, C 12 ba diém bét ki thi AB + BC = AC.



e Néu A, B, C 1a ba diém bét ki thi AC — AB = BC.

e Néu ABCD la hinh binh hanh thi AB + AD = AC.

Quy tic hinh hép

Cho hinh hop ABCD.A'B'C'D’ ta c6: AB + AD + AA’ = AC'.
Tich vo hudng cua hai vecto

—> < , —> ” ~ . ” . N —> N ~ 2 . N N
Trong khong gian, cho hai vectd @, b déu khac 0. Tich vd huéng ctia hai vectd @ va b 1la mot s6 , ki hiéu 1a
N - > >
a.b =|al|b|.cos(a, b).

HE TRUC TOA PO TRONG KHONG GIAN

He truc toa do trong khong gian

Toa dé cta diém, toa do ctia vects trong khong gian
o M(x;y;2) © 5]\7 = x7+y7+z?.
e d=(x;y;0)© d= x?+y7+z?,
Chu y
Trong khdng gian Oxyz, cho hai diém M(xy; yars za) va N(xy; yn; zy). Khi do:

MN = (Xpr — Xn3YM — YN ZM — ZN)




BIEU THUC TOA PO CUA CAC PHEP TOAN VECTO

Trong khong gian Oxyz, cho hai vecto @ = (x;y; x) va b= (x;¥"; 7). Ta c6 nhitng két qua sau day:

2l

° +b=x+x5y+Y;5z2+7).

SR

2

e a+b=x-xy-yiz=2)

kd = (kx; ky; kz) v6i k 1a mot s thuc.

8l

7> ’
b =xx' +yy +2z7.

o |d|= X2+ y*+ 22

- 7 ’ ’ ’
— a.b xx’ + + 27 .. N , -
. cos(c_z’, b): — = = 44 v6i @ va b déu khac vecto 0.
lal.|b| \/)c2 +y2 + 7% \/x’2 +y?2 + 72

- 7 ’ ’ ’ _
e alb o xx+yy +z7 =0.

Chu y

Trong khong gian Oxyz, cho ba diém khong théng hang A(xa; a3 za), B(xp; ye; zg) va C(xc; yc; z¢)- Khi do:

e . (Xat+ X + +
e Toa do trung di€m cua doan thang AB la ( ATYB YAT VB ZA ZB)

2 7 2 72
+xp + +yp+ +zp+
e Toa do trong tam cua tam giac ABC la (XA );B xc; Ya y; yc; A Z3B « )

KHOANG BIEN THIEN VA KHOANG TU PHAN VI

Khoang bién thién

Cho mau s6 liéu ghép nhém

Nhom | [aj;a0) | ... | [aisair) | ... | [ag: aker)
Tan so m; m; my

Khoang bién thién ctia mau so6 liéu ghép nhom trén 1a R = ay,, — a;.

Khoang tit phan vi

r.n

T—(ml +...+mp_1)

Taphanvitharla Q, =a, + - (ay+1 — a,), trong d6 [a,; a,.1) nhom chia wi phan vi thu
P

rvéir=1,2,3.
Khoéng ti phan vi cia miu sb liéu ghép nhom: Ay = Q5 — Q).

Phuong sai
Phuong sai cia mau s6 liéu ghép nhém, ki hiéu 12 s? 1a mot s6 dudc tinh theo cdng thiic sau:

52 _ my(x _})2 + .+ (g —E)z

n

trong do:



e n=m+...+mg.

a; + a1

® X;= v6ii=1,2,...,klagia tri dai di€n cho nhém [a;; a;11).

mixy + ...+ mXxg

k

e X =

goi 12 trung binh ctia mau s6 liéu ghép nhém.

Po 1éch chuin

Do 1éch chuin ctia mau s6 liéu ghép nhém, ki hiéu 12 s, 1a cidn bac hai s6 hoc ctia phuong sai clia mau sb liéu
ghép nhom, tic 1a s = Vs2.

) 1
C6 thé tinh phuong sai theo cong thic s* = —(m.x7 + ... + me.x;) — (X)%.
n
B. Bai tap
Phan 1. Phan trac nghiém

Cau 1. Ham sb y = —x* + 3x — 5 dong bién trén khoang nao duéi day?

A. (—oo;—1). B. (1; +c0). C.(-1;1). D. R.
Cau 2. Ham sb nao sau day nghich bién trén tip xdc dinh ctia n6?
2x + 1
Ly = kil . B.y=-x+2x*-15x - 1.
x-3
C.y=-2x*+1. D.y=x’-2x*+2024x + 5.
Cau 3. Cho ham s6 = f(x) c6 bang bién thién sau:
X —00 -1 0 1 +00
f(x) + 0 - - 0 +
2 +oo oo
—00 —00 4
Ham s6 da cho nghich bién trén khoang nao duéi day?
A. (-1;1). B. (4; +c0). C. (—0;2). D. (0;1).
\ . 1
Cau 4. Do thi ham so f(x) =2x -1+ 5 c6 phuong trinh dudng ti€ém cén xién nao dudi day?
x —_—
A.y=2x-1. B.y=2x+1. C.x=2. D.y=-2x+1.
R ) -1
Cu 5. Tiém cén ding ciia db thi ham s6 y = S la
x f—
A. x=3. B. x=1. C.x=-1. D. x = -3.

CAu 6. Cho ham s6 y = f(x) c6 dd thi nhu hinh vé sau:



Puong tiém cin ngang cta do6 thi ham s6 c6 phuong trinh 13
A.y=1. B.y=-2. C.x=-2 D. x=1.

Cau 7. Pudng cong hinh bén dudi 1a d6 thi ham s6 nao?

y

A

-2
-x+1 2 2x + 1 “2x+1
A y= Al B.y= iy C.y= Al D.y= Al
2x x+1 x x
Cau 8. Pudng cong hinh bén dudi 1a dd thi hAm sb nao?
Yy
~ 13
l 1
! 1
“10 \/ X
1 -\
A y=—-x+3x>+1. B.y=x'-3x-1. C.y=-x-3x-1. D.y=x'-3x+1.



C4u 9. Duong cong hinh bén duéi 1a do thi ham s6 nao?

y
4 VK/
-2 i
o2 x
/\* —4
-1 244
A.y:x . B. y = x* - 2x% C.y:x+ . D.y=x-3x
x+1 b
Cau 10. Cho ham s6 y = f(x) c6 bang bién thién nhu hinh dudi day?
X —00 -1 0 1 +00
S0 - 0 + 0 - 0 +

£ +m\_4/_3\_4/+w

Khang dinh nao sau day ding?

A. Ham s dat cuc dai tai x = -3. B. Ham s6 dat cuc dai tai x = 0.
C. Ham s6 dat cuc tiéu tai x = —4. D. Ham sb dat cuc tiéu tai x = 0.

Cau 11. Cho ham sby = f(x) ¢6 do thi nhu hinh vé duéi day.

Piém cuc tiéu ctia do thi ham sb da cho 1a
A. x=-1. B. x=0. C.x=2. D. (0;-1).
Cau 12. Cho ham s6 y = f(x) c6 bang bién thién nhu hinh vé bén duéi.

X —00 0 2 400
S (x) + 0 - + 0
3 +00
() / \ /
—0 1




Ménh dé nao sau diy ding?

A. Ham sb dat cuc dai tai x = 3. B. Ham sb dat cuc tiéu tai x = 1.
C. Ham s6 khong c6 cuc tri. D. Ham s6 dat cuc dai tai x = 0.
CAu 13. Cho hinh ti dién ABCD c6 trong tAm G. Ménh dé nao sau day sai?
A. AG = 5(AB +AC + AD). B. AG = Z(AB +AC + AD).
—> 1,— —> — —> —> —> —> — —
C.OG:Z(OA+OB+OC+0D). D. GA+GB+GC+GD = 0.

Cau 14. Cho hinh tf dién ABCD. Goi P, Q lan lugt la trung diém ctia AB va CD. Khang dinh nao sau day
dung?

A.PQ=(BC+AD). B.PO=(BC+AD). C.PG=3(BC-AD). D.PQ=BC+AD,

Cau 15. Cho ti dién ABCD. Goi I, J 1an lugt 1a trung diém ctia AB va CD, G la trung diém ctia 1J. Khang dinh
nao sau day dung?

A.GA+GB+GC+GD=0. B. GA + GB+GC + GD = 21J.
C.GA+GB+GC+GD = JI. D. GA + GB + GC + GD = —2J1.
CAu 16. Cho @ va b la hai vecto cing huéng va déu khic vecto 0. Ménh dé nao sau diy ding?
A. @b =|dlIb|. B. 7.5 =0. C.7.b=-1. D. @.b =-[@l|b|.
Cau 17. Cho @ va b va déu khic vectd 0. Xéc dinh géc a giita hai vectd @ va b khi @.b = —|@].b].
A. a = 180°. B. o =0°. C. a=90°. D. a =45°.

Chu 18. Cho hai @ va b thoa man |@| = 3, |b| =2 va @.b = —3. Xdc dinh gbc « giita hai vects @ va b.

A. a = 30° B. a = 45°. C. a =60°. D. o = 120°.
Cau 19. Trong khong gian Oxyz, cho hai diém A(2; —2; 1), B(0; 1;2). Toa dd diém M thudc mit phang Oxy sao
cho ba diém A, B, M thang hang 1a

A. M(4;-5;0). B. M(2;-3;0). C. M(0;0;1). D. M(4;5;0).
Cau 20. Trong khong gian Oxyz, cho ba di€ém A(2; —1;5), B(5;-5;7), M(x;y;1). Vi gia tri nao cia x, y thi A,
B, M thang hang.

A.x=4,y=". B. x=-4y=-7. C.x=4,y=-7. D.x=-4y="7.

Cau 21. Trong khong gian Oxyz, cho ba diém A(-1;2;-3), B(1;0;2), C(x;y; —2) thfmg hang. Khu d6 x + y
bing bao nhiéu?

11 11
A x+y=1. B. x+y=17. C.x+y:—?. D.x+y:?.
CAu 22. Trong khong gian Oxyz, cho hai vecto w = (1;—4;0) vd V = (=1;-2; 1). Vecto & + 3V ¢6 toa do 1a
A. (-2;-10;3). B. (-2;-6;3). C. (-4;-8;4). D. (-2;-10;-3).
Cau 23. Trong khong gian Oxyz, cho hai vecto @ = (1;3;-2) va v = (2;1;—1). Toa dd vecto ¥ — V 1a
A. (3;4;-3). B. (-1;2;-3). C. (-1;2;-1). D. (1;-2;1).
CAu 24. Trong khong gian Oxyz, cho hai vecto @ = (2;3;2) va b= (1;1;-1). Vecto @ — b ¢ toa do la
A. (3;4;1). B. (-1;-2;3). C. (3:;5;1). D. (1;2;3).

Cau 25. Théng ké s6 ngay trong thang 6 nim 2021 va thang 6 nim 2022 theo nhiét dd cao nhit trong ngay tai
Ha Noi, ngudi ta thu dugc bang sau

Nhiét do °C [28;30) | [30;32) | [32;34) | [34;36) | [36;38) | [38;40)
S6 ngay trong thang 6/2021 0 2 8 5 6 9
S6 ngay trong thang 6/2022 2 3 4 11 8 2

Khoéng bién thién clia mau sb liéu ghép nhom vé nhiét dd cao nhit trong ngay ciia thang 6 nim 20217
A. 11. B. 8. C. 12. D. 10.



Cau 26. Thanh tich nhay xa ctia mot s6 hoc sinh khdi 12 dudc théng ké lai & bang sau:

Thanh tich | [150; 180) | [180;210) | [210;240) | [240;270) | [270;300)
S6 hoc sinh 3 5 28 14 8

Khoang bién thién ctia mau sb liéu ghép nhom 1a
A. 150. B. 90. C. 120. D. 130.

Cau 27. Diém ki€m tra gitia ki I mon Toan ctia cac ban trong 16p 12C va 12D dudc cho trong bang sau;

biem | [0;2) | [2;4) | [4:6) | [6;8) | [8;10)
Lép 12C | 2 6 12 | 19 4
Lép 12D | 0 4 12 | 14 12

Khoang bién thién cta 16p 12C la
A. 5. B. 2. C. 8. D. 10.

Cau 28. Mot vudn thi ghi lai tudi tho (don vi: nim) cta 20 con hd va thu dugc két qua sau:

Tudi tho | [14;15) | [15;16) | [16;17) | [17;18) | [18;19)
SO con 1 3 8 6 2

Nhom chifa ti phan vi thd nhét 1a
A. [14;15). B. [15;16). C. [16;17). D. [17;18).

Cau 29. Cho mau s6 liéu ghép nhém sau:

Tu6i tho | Tan sb
[a;; az) np
[az; az) ny

[am; am+1) Ny,

n

Goi Q,, Q», Q3 1an ludt 1a ti phan vi thit nhit, tf phan vi thd hai va ti phan vi thif ba ctia mau sb liéu. Khoang
tt phan vi ctia mau s6 liéu trén 1a

3
A. AQ:QS_Ql- B. AQ:Q3—Q2. C. AQ:QZ_QI. D. AQ:Q3—§Q1,

Cau 30. Thoi gian (phut) truy cap Internet m6i budi tdi ctia mdt sd hoc sinh duge cho trong bang sau:

Thoi gian (phut) | [9,5;12,5) | [12,5;15,5) | [15,5;18,5) | [18,5;21,5) | [21,5;24,5)
S6 hoc sinh 3 12 15 24 2

Tim t& phan vi thii nhit Q.
A. Q) = 15. B. 0, = 15,5. C. 0, =15,2. D. Q, = 15,25.

Céu 31. Cho miu sb liéu ghép nhém vé thong ké nhiét do tai mot dia diém trong 30 ngy, ta c6 bang sb lidu
sau:

Nhiét do °C | [18;21) | [21;24) | [24;27) | [27;30)
S& ngay 6 12 9 3

Khoéng ti phan vi ctia miu s6 liéu ghép nhém 1a
A. 21,375. B. 25,5. C. 4,125. D. 1,875.

Cau 32. Bing sau thong ké can ning ctia 30 qua budi dudc Iwa chon ngiu nhién sau khi thu hoach & vusn nha
Lan.

Can nang (g) | [750;800) | [800;850) | [850;900) | [900;950) | [950; 1000)
S6 qua budi 5 10 5 8 2

10



Khoéng ti phan vi ctia miu s6 liéu ghép nhém trén 1a
A. 103, 125. B. 1728, 125. C. 250. D. 750.

CAau 33. Mot nhém hoc sinh thi nhau gii khdi rubik 4 x 4. Thoi gian hoan thanh ctia nhém hoc sinh dudc théng
ké trong bang sau:

Thoi gian (gidy) | [8;10) | [10;12) | [12;14) | [14;16) | [16;18)
S6 hoc sinh 4 6 8 4 3

Tim t& phan vi thif nhat va i phan vi thid ba ctia miu s6 liéu.
A. O, =10,75, Q5 = 14,375. B. O, = 11,0625, Q5 = 14,375.
C. 0, =10,75, Q5 = 13,83. D. O, = 10,85, Q5 = 14,75.

Cau 34. Mot mau s6 liéu ghép nhém dudc cho bdi bang théng ké sau:

L6p chiéu cao | Gia tri dai dién | Tan so
[150; 154) 152 25
[154;158) 156 50
[158;162) 160 200
[162;166) 164 175
[166;170) 168 50
Phuong sai ctia mau sb liéu trén 1a
A. 13,24, B. 15,74. C. 18,84, D. 14,84,

Chu 35. Két quéa khdo sat thdi gian sit dung lién tuc (don vi: gid) tli lic sac day cho dén khi hét ctia pin mot s6
mdy vi tinh cling loai dudc thong ké & bang sau:

Thoi gian sit dung | [7,2:7,4) | [7,4:7,6) | [7,6:7,8) | [7,8:8,0)
S6 may 2 4 7 6

Do 1éch chuin ctia mau s6 liéu ghép nhém c6 gid tri gin nhit véi gia tri nao dudi day?
A. 0,192. B. 0, 193. C. 0,037. D. 0,2.

Cau 36. Thoi gian truy cap Internet mdi budi tdi (don vi: phiit) cia mot sd hoc sinh dudc thdng ké & bang sau:

Thai gian | [10,5;12,5) | [12,5;14,5) | [14,5;16,5) | [16,5;18,5) | [18,5;20,5)
S0 hoc sinh 3 12 15 24 2

Phuong sai ctia mau sd liéu trén 1a
A. s ~4,87. B. s> ~2,87. C. s>~ 1,87. D. s> ~ 3,87.

Phan IL. Phan tra 16i ding sai

Cau 37. Chohamsd y = x> — 12x% + 45x - 2.
a) Ham s6 c6 dao ham 14y’ = 3x? — 24x + 50.
b) Gi4 tri nhd nhét ctia ham s6 trén khoang (3; +oc0) 12 48.
¢) Gid tri cuc dai ciia ham s6 13 y = 48.
d) Ham sb nghich bién trén khodng (—o0; 3).
Cau 38. Chohamséy = x* — 3x + 2.
a) Tap xac dinh cliahams61aD = R.
b) Pao ham ctia ham s6 12 y’ = 3x% — 3x.
¢) Gia tri 16n nhét ctia ham sb trén doan [-2;2] bﬁng 4,
d) Ham s6 dat cuc dai tai x = 1.
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) 4-4
Cau 39. Cho ham sb y = f(x) = aly
-8x -4

. N . . 11
a) Tam doi xing cua do thi ham so 1a diém 7 (——; —).

2°2
b) Tiém can diing ctia dd thi ham s6 1a dudng thang x = ~5
¢) Hinh chit nhat gi6i han bdi hai dudng tiém can ctia dd thi ham s6 y = f(x) va hai truc toa do c6 dién tich
.1
bang —.
ang o 1
d) Tiém can ngang clia do thi ham sb 12 dudng thang y = -5
) —x*=3x+4 .
Cau 40. Cho ham by = f(x) = % c6 db thi (C).
x —
a) (C) cat truc hoanh tai hai diém phan biét.
b) (C) nhan diém /(3; -9) 1am tAm dbi xing.
¢) Phuong trinh dudng tiém céan ding cta (C) 1a x = 3.
d) Phuong trinh dudng tiém cén xién cia (C)lay = —x + 6.

ax* +bx +c¢

Cau4l. Chohaimsbdy = f(x) = — (a.m # 0) c6 d6 thi 1a dudng cong trong hinh vé
mx+n
y
2f---t-->
: x

o 1 2

-1

-2

a) Ham sb y = f(x) c6 bang xét diu dao ham nhu sau:

X —00 1 +00

J'(x) + 0 -

b) Ham s dong bién trén khoang (—oo; 1).

¢) Phuong trinh f(x) = 3 c6 hai nghiém phéan biét.

d) Do thi ham sb y = f(x) c6 dudng tiém can diing c6 phuong trinh x = 1.

26t + 10

Cau 42. S6 dan ctia mot thi trin sau # nim k€ tif nim 1970 dudc ude tinh bdi cong thic f(f) = —

(Trong
d6 f(f) dudc tinh bang nghin ngudi).
a) Coi f(¢) 1a mot ham sb xac dinh trén [0; +oc0). Khi d6 £(#) luon nghich bién va do vay s6 dan cda thi tran
giam theo thoi gian.
b) Trong giai doan ti nim 1970 dén nim 2000, s6 dan 16n nhit cda thi trin khong vuot qua 23 nghin ngudi.
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¢) Do thi ham sby = f(¢) xét trén tip R \ {—5} c6 tam ddi xiing 1 1(-5; 26).
d) Pao ham ctia ham s6 f biéu thi toc do ting dan s6 clia thi trdn (tinh biang nghin ngudi/nim). Khi dé nim
1998 c6 toc do ting dan s6 16n nhAt.
Cau 43. Trong khong gian Oxyz, cho tam giac ABC biét A(1;—-1;2), B(-2;0;3) va C(0; 1; =2).
. 1
a) Diém G(—g; 0; 1).

21
b) cos B = L

32
230
¢) Tam gidc ABC c6 diéntich S = —

d) Goi M(a; b; ¢) la diém thudc mit phing (Oxy) sao cho bidu thic S = MA.MB + 2MBMC + 3MCMA dat
gia tri nho nhat. Khidé T = 12a + 12b + ¢ = —1.
Cau 4i) Tr%)g kh@g gian Oxyz, cho tam giac ABC c6 A(2;_—)1; -2), B(3;1;2)vaC(1;-1;1).
a) AB+AC = BC. b) AB = (1;2;4).
¢) Néu DC = AB thi toa do diém D 1a (0;3; 3). d) 2AB - 3AC| = V42.
Cau 4_5_.» Trong khong gian Oxyz, cho tid dién ABCD c6 A(2; 1;0), B(1; 1;3), C(2;—1;3) va D(1; -1, 0).
a) AB=(1;0;-3).
b) Ta dién ABCD c6 trong tam G(a; b; ¢) thda man a = c.
¢) Cosin goc giita hai dudng thang AB va CD 14 0, 3.
d) Véi diém M di dong trén truc Oy. Néu gid tri nhé nhét ctia [MA + 6MB — 2MC + 4MD| bing 4 y/m thi
m = 13.

Cau 46. Két qua khao sat ning suét (don vi: tin/ha) ctia mot sb thia rudong duge minh hoa & biéu do sau:

Ning suat lia cia mot so thua rudng

Sé thtta ruong

6

|

55 57 59 61 63 65 67 Ningsuit
(tan/ha)

a) Co 24 thia rudong da dude khao sat.

b) Khoéng bién thién ctia mau sb liéu trén 12 1,2 (tin/ha).

¢) Khodng t phan vi cia mau s6 liéu ghép nhém trén 12 0, 4675.
d) Phuong sai cia mau s6 liéu ghép nhém trén 1a 0, 086656.

Cau 47. Cho céc bang thdng ké sau:
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Nhom Gi4 tri dai dién | Tan s6 Nhom Gia tri dai dién | Tan sb
[6,22;6,46) 6,34 3 [6,22;6,46) 6,34 2
[6,46;6,70) 6,58 7 [6,46;6,70) 6,58 5
[6,70;6,94) 6,82 5 [6,70;6,94) 6,82 8
[6,94;7,18) 7,06 20 [6,94;7,18) 7,06 19
[7,18;7,42) 7,30 5 [7,18;7,42) 7,30 6

n =40 n =40
Bang 1 Bang 2

a) SO trung binh cong ctia mau s6 liéu ghép nhém biéu dién két qua 40 1an nhdy xa cda van dong vién Diing
cho bdi bang 1 (lam tron két qud dén hang phdn tram) 12 6,92 (m).

b) Po léch chuin ctia miu s6 liéu ghép nhém biéu dién két qua 40 1an nhdy xa clia vin dong vién Diing cho
béi bang 1 (lam tron két qud dén hang phan tram) 12 0,26 m.

¢) Phuong sai ctia miu s6 liéu ghép nhém biéu dién két qua 40 1an nhay xa clia van dong vién Huy cho béi
bang 2 (lam tron két qud dén hang phadn tram) 12 0, 16.

d) Két qua nhay xa ctia van dong vién Diing dong déu hon két qua nhay xa ctia van dong vién Huy.

Cau 48. Mot bac tai xé thong ké lai d6 dai quing dudng (don vizkm) bac da ldi xe mdi ngay trong mot thang &
bang sau:

b6 dai quang duong (km) | [50; 100) | [100; 150) | [150;200) | [200;250) | [250;300)
SO ngay 5 10 9 4 2

a) Khoang bién thién cia mau sb liéu ghép nhém 1a 250 (km).

b) Khoang ti phan vi ctia miu sb liéu ghép nhém gan bang 79,17,
¢) S6 trung binh ctia miu s6 liéu ghép nhém 1a 145.

d) D léch chudn ctia miu sb liéu ghép nhém gan bang 55,68.

Phan IIL. Phan tra 16i ngan

Cau 49. Cho dd thi ham s6y = f(x) c6 do thi nhu hinh vé bén. Ham s6 y = f(x) nghich bién trén khoang (a; b).
Tinh a + 2b.

Cau 50. Cho ham s6 y = x* + 9x? — 12 ¢6 d6 thi 1a (C). Piém M(a; b) 1a diém cuc dai cta do thi (C). Gia tri
a — b bing bao nhiéu?

Cau 51. Biét x, x, 12 diém cuc dai va diém cuc tiéu ciia ham sd y = x> —3x% = 9x + 11. Tinh 2024x, +2025x,.

Cau 52. Mot hop tic xa nudi ca thi nghiém trong hd. Ngudi ta thiy rang néu trén mdi don vi dién tich ctia mat
hd c6 n con c4 thi trung binh mbi con c4 sau mot vu can ning P(n) = 480 — 20n (gam). Biét ring néu tha sb
lugng c4 trén mot don vi dién tich cia mit ho thudc khodng (a; b) thi cin ning trung binh cta sb ca d6 ting.
Tinh gia tri a + b.

Cau 53. Mot ho lam ghé dét vai lua to tim san xuit mdi ngay dudc x mét vai lua (1 < x < 18). Tong chi phi
san xuét x mét vai lua, tinh bang nghin ddng, cho bdi ham chi phi C(x) = x> — 3x> — 20x + 500. Gia st ho lam
nghé dét nay ban hét san phdm mdi ngay vdi gia 220 nghin dong/mét. Goi L(x) 1a 1¢i nhuan thu dugc khi ban x
mét vai lua. Hoi Igi nhuan t6i da ctia ho 1am nghé dét vai lua to tim trong mot ngay? (don vi triéu dong)
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CAu 54. Trong mot nha hang, mdi tuan d€ ché bién x phan in (x € [30;120]) thi chi phi trung binh (don vi

nghin dong) ctia mot phan in dugc cho bdi cong thiic C(x) = 2x — 230 + ——. S6 phan #n x 1 bao nhiéu thi
~ N Z Z x

chi phi trung binh ctia moi phan an la thap nhat?

Cau 55. Choham sd y = x> —3x% + 5 ¢6 dd thi (C). Tinh do dai dudng thang ndi hai diém cuc tri ciia dd thi (C).

(Két qud lam tron dén hang phan tram)

Cau 56. Cho ham sdy = —x* + 24 + 3 ¢6 gid tri cuc dai ycp va gid tri cuc tiéu yer. Gia tri 2ycp — yer bang bao

nhiéu?

Cau 57. Biét duong thang di qua hai diém cuc tri ctia d6 thi ham sdy = —x> + 38 + 9x + 1 laax + by + 4 = 0.

Tinh a + 2b.

Cau 58. Xét mot chit diém chuyén dong trén mot truc s6 nim ngang, chidu duong tif trdi sang phai (hinh

bén dudi). Giai st s(r) (mét) ctia chit diém trén truc s6 da chon tai thdi diém ¢ (gidy) dudc cho bdi cong thifc

s(t) = 2 — 972 + 15¢, t > 0. Héi c6 bao nhiéu gia tri f nguyén dé€ chit diém chuyén dong sang trai?

5 s(=t)

Cau 59. Xi nghiép A san xuét doc quyén mot loai san phiam, Biét rang ham tdng chi phi san xuit 1a 7C =
x* — 77x* + 1000x + 40000 va ham doanh thu 1a TR = —2x* + 1312x, v6i x 12 s6 san phdm. Loi nhuén cla xi
nghiép A dudc xic dinh bdi ham s6 f(x) = TR — T'C, cuc dai 16i nhuin ctia xi nghiép A khi d6 dat bao nhiéu san
phdm?

CAu 60. Sau khi phat hién mot dich bénh, cdc chuyén gia y té u6c tinh s6 ngudi nhiém bénh k€ tir ngay phat

hién bénh nhan dau tién dén ngay thif 7 1a f(f) = —1> + 452 +600¢, t € N, < 30. Néu coi f(¢) 1a ham s6 xac dinh

trén doan [0; 30] thi f(¢) dudc xem 1a téc do truyén bénh (ngudi/ngiy) tai thdi diém 7. Trong 30 ngay dau tién,

c6 bao nhiéu ngay ma tdc dd truyén bénh 16n hon 1200?

Cau 61. Doanh s6 ban hé théng 4m thanh X trong mot khodng thdi gian du kién sé tuan theo dudng cong logistic
5000

R =R(x) =

. 1 +5e*
diém ndm thd may.

x > 0, trong d6 thoi gian x dugc tinh bing nim. Héi tbc dd ban hang dat tbi da vao thoi

2 . . ) 1 4
Cau 62. Mot chat di€ém chuyén dong c6 quang dudng dudc cho bdi phuong trinh s(f) = 8t4 - §t3 +52 -1,

trong d6 ¢ > 0 véi ¢ tinh bang gidy (s), s(¢) tinh bang mét (m). Van téc chuyén dong ctia chit diém tai thoi diém
A [ s . A ~ A 2 A N a 2,0 N a N A A LA .9 s
chat diém co6 gia toc chuyén dong nho nhat 1a 5 véia,b € Z va b l1a phén so toi gian. Tinh T = 2a — 3b .

Céu 63. Mot ho 1am nghé dét vai lua to tim san sudt moi ngay dudc x mét vai lua (1 < x < 18). Tong chi phi
san xuit x mét vai lua, tinh bang nghin dong, cho bdi ham chi phi: C(x) = x> — 3x? — 20x + 500. Gi4 st hd lam
nghé dét nay ban hét san phdm mdi ngay vdi gid 220 nghin dong/mét. Goi L(x) 12 16i nhuan thu dudc khi ban x
mét vai lua. Héi 1gi nhuén t6i da ctia hd 1am nghé dét vai lua to tim trong mot ngay? (don vi triéu dong)

Chu 64. Trong khong gian, xét hé toa do Oxyz c6 gbc O tring véi vi tri clia mot gian khoan trén bién, miit
phang (Oxy) trung v6i mit bién (dudc coi 12 phang) vé6i truc Ox hudng vé phia tiy, truc Oy huéng vé phia nam
va truc Oz huéng thang ding 1én trdi (hinh bén dudi). Pon vi do trong khong gian Oxyz iy theo kilomét. Mot
chiéc ra da dit tai gian khoan c¢6 pham vi theo ddi 12 30 km. Khi mot chiéc thu thdm hiém c6 toa do 1a (25;15; 0)
ddi v6i hé toa do néi trén thi khoang cich gitta thu va ra da 12 bao nhiéu kilomét? (1am tron két qua dén chit s6
thap phan thud nhét).
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Cau 65. Hai chiéc khinh khi cau bay 1én tif cing mot dia diém. Chiéc thd nhit nam cach diém xuét phat 2,5 km
vé phia nam va 2 km v& phia dong, ddng thdi cach mit dit 0,8 km. Chiéc thd hai nam cach diém xuét phat 1,5
km vé phia bac va 3 km vé phia tdy, dong thdi cach mit dat 0,6 km. Ngudi ta can tim mot vi tri trén mit dat dé
tiép nhién liéu cho hai khinh khi cau sao cho tdng khodng cach tir vi tri d6 t6i hai khinh khi ciu nhé nhit. Gia
st vi tri can tim cach dia di€ém hai khinh khi ciu bay 1én 12 @ km theo huéng nam va b km theo huéng tay. Tinh
tong 2a + 3b.

CAu 66. Mot chiéc khinh khi cau bay 1én tif dia diém cho trudc. Sau khoang thoi gian bay, chiéc khinh khi cau
cich dia di€ém xuét phat 2,5 km vé huéng nam va 1,7 km vé huéng dong, dong thdi cach mit dit 12 0,6 km.
Chon hé truc toa do Oxyz v6i gbc O dit tai diém xuit phat cta chiéc khinh khi cAu, mit phang Oxy trung véi
mit dat, truc Ox hudng vé nam, truc Oy hudng vé phia dong va truc Oz huéng thang ding 1én tri, don vi do lay
theo kilomet. Tinh khodng céch ti dia diém xuit phat dén dia diém hién tai ctia khinh khi cau (don vi ldy theo
kilomet va 1am tron dén 2 chit s sau phan thap phan).

. S, S o B O

Cau 67. Mot chiéc may bay dang bay trong khong gian Oxyz, véi toa do hién tai 1a M(40; 20; 40). Dudng bay
mong mubn cda mdy bay di qua hai diém A(0; 10; 0) va B(20; 0; 10). Hay tinh khoang céach ngén nhét t vi tri
hién tai cia may bay dén dudng bay mong mubn nay.

Cau 68. Trong khong gian chon hé truc toa do cho trudc, don vi do lay kilomét, ra da phat hién mot may bay di
chuyén vé6i van téc va huéng khong ddi tir diém A(100; 50; 5) dén diém B(200; 100; 10) trong 10 phiit. Néu may
bay tiép tuc gilf nguyén van toc va hudng bay thi toa do cia mdy bay sau 10 phiit tiép theo 1a C(x; y; z). Khi d6
tinh x +y + z.

Cau 69. Mot phong hoc c6 thiét ké dang hinh hop chit nhat véi chiéu dai 1 8m, chiéu rong 1a 6m va chiéu cao
12 3m. Mot chiéc den dudc treo tai chinh giifa tran nha ctia phong hoc. Xét hé truc toa do Oxyz c6 gbc O tring
véi mot goc phong va mit phang (Oxy) tring véi mit san, don vi do dudc 14y theo mét. Khi d6, toa do ctia diém
treo den 1a I(x;y; z), hay tinh x + y + z.
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Cau 70. Thoi gian chd kham bénh cua cac bénh nhan tai phong kham X dudc cho trong bang sau:

Thoi gian (phu)

[0;5) | [5;10) | [10;15) | [15;20)

S6 bénh nhan

3 12 15 8

Tim khodng ti phan vi cia mau sd liéu ghép nhom nay. (két qud lam tron dén hang phdn trdam)

Cau 71. Bang tan sb ghép nhém duéi diy thé hién két qua diéu tra vé tudi tho trung binh clia nam gidi & 50

qubc gia.
Po tudi | [50;55) | [55;60) | [60;65) | [65;70) | [70;75) | [75;80) | [80;85) | [85;90)
Tan so 4 7 6 16 12 2 0

Hay xdc dinh kho4ng bién thién ctia tudi tho trung binh ctia nam gidi trong mau sb liéu ghép nhém trén.

Cau 72. Két qua do chiéu cao ctia 100 ciy keo 3 nim tudi tai mot nong trudng dude cho & bang sau:

Chiéu cao(m)

[8,4;8,6)

[8,6;8,8)

[8,8:9,0) | [9,0:9,2) | [9,2;9,4)

Tan soO

5

12 25 44 14

Hay xdc dinh khoang ti phan vi cia mau s6 liéu ghép nhém trén (két qud lam tron dén hang phan trdam).
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