KHOA CNTT- HOI SINH VIEN OLYMPIC TOAN HQOC TOAN HOC VIEN
BO MON TOAN NAM HOQC 2022-2023

Mén Thi: Pai S6 Tuyén Tinh
Thoi gian: 100 phat
Ngay thi: 18/02/2023

-x y 0 0
0 —x 0
A y
0O 0 —x vy
y 0 0 —x

a) (2.5d) Tinh dinh thirc cia matran A.
b) (3.5d) Vi giatri ndo cua X, y thi matran A kha nghich va trong truong hop do hay
tim cac phan tir thuoc dong tha nhat cia ma tran A,
Cau 11 (4.0 diém) Giai va bién luan hé phuong trinh sau theo m .

X, —2X, —3X; +4x, =1
2X, —4X, = TX;, +9%X, =2
5x, —10x, —17x; +23%, =1
3%, —6X%, =10X; + mx, =10-m

Cau 111 (3.0 diém) Cho A 1a ma tran vudng cap n thoa man A’ —2A+1 =0. Ching minh
raing A*=3A-2l va A'=4A-3l.
Cau IV (3.0 diém) Cho A= a; | lama tran vudng cip 100, ¢0 a; =i.j voi moi

i, j=12,---,00. Tim mot phan ta nam & hang 4 va cot 6 cua ma tran A”.
n(n+1)(2n+1) )

(Goiy: P +2°+..+n* = 5

Cau V (4.0 diém) Biét rang 100g sita khdng béo cung cap 36g Protein, 54g Carbohydrate, Og
chat béo. 100g bot dau nanh cung cip 50g Protein, 35g Carbohydrate, 8g chat béo. 100g vang
sira cung cap 13g Protein, 74g Carbohydrate, 1,1g chét béo (bang dudi).

Thanh phan(g) \ Loai thirc dn (dv:100g) | Sita khdng béo | Bot dau nanh | Véng sita
Protein 36 50 13
Carbohydrate 54 35 74
Chat béo 0 8 1,1

Ngudi ta sir dung két hop 3 loai thirc an: sita khdng béo, bot dau nanh va vang sira dé
tao ra mot khau phan an kiéng cung cap 30,45qg protein, 43,39 carbohydrate va 3,475g chat
béo. Hay xac dinh s6 luong (don vi: 100g) mdi loai thic an trén dé tao ra mot khau phan an
kiéng. (Ghi ch(: yéu cdau khéng ding mdy tinh dé tim nghiém).

Ghi chu: + Thi sinh khong dwoc sir dung tai li¢u.
+ Can bg coi thi khong giai thich gi thém.



Pap an dé 01
Caul
a) Khai trién theo hang th 5 ta duoc detA= x*- y* (1+0,5+0,5+0,5)
b) A kha nghich khi va chi khi det A=0 <> x =%y (0,5)
3 XZy Xy2 y
3 3 2 2
. X X’y X
A= : A= 41 4 yz ) )2/
detA  y'-x'[xy* y* x* x%
X2 y XyZ y3 X3
MJi phan tir & hang dau tinh dung ctia ma tran phu hop duoc 0,5d
MJi phan tir & hang dau tinh dung ctia ma tran phu hop duoc 0,25d

X 3

Céau 2 (4d)
1 -2 -3 4 1
— {0 0 1 -1
A~ (0,25+0.25x2+0,5d)
0O 0 2 -3
0O 0 1 12-m m-7
1 -2 -3 4 1 1 -2 -3 4 1
0O 0 1 -1 0 O 0 1 -1 0
~ (0,25d +0,5d) ~ (0,5d)
0O 0 O 1 -4 0O 0 0 1 —4
0 0 0 m-13 7-m 0O 0 O 0 3m-45

3m—45 0 < m=15 hpt vo nghiem (0,25d)
m =15 hpt c6 vd sé nghiém (0,25d)
Viét lai hé (0,25d)
Nghiém (2a+5; a; - 4; - 4) (0,25dx3)
Cau 3 3d)
- Chuang minh A® = 3A — 2I: (1.75d)
Tir gia thuyét A2 —2A+1= 0 ta suy ra A=A2 —A+| (0,5d)
Nhan 2 vé véi A+I ta dc: A(A+]) = A% +1 (0,54)
suy ra A3 = A%+A-| (0.25d) suy ra A3=2A-I + A-1 =3A-2l. (0,25+0,25d)
- Chang minh A% =4A - 3I: (1.25d)
Tacd A% =2A —1(0,25d) suy ra A*=4A2-4A+1 (0,5d)
suy ra A?= 4(2A-1)-4A+1=4A-31 (0,25+0,25d)
Cau 6 (3d)
(81 By wovr Byso0)(Bug Bpg worv Bigg)' = Byns + 8y + ByrgoBugos = TAY SO (0,5+0,5+0,5d)

100(100+1)(200 +1)

= 24(1% + 2% +..+1007) = 24. =8120400  (0,5+0,5+0,5d)

Cau 7 (4d)
Goi X, X,, X, lan lugt 12 s6 don vi sira khéng béo, bot dau nanh, vang sita (don vi :
100g). (0.754)
36x, +50x, +13x, = 30,45
54x, +35x, +74x, =43,3  (0.75d x 3)
8x, +1,1x, =3,475
<% =0,2x,=0,4,%x,=0,25 (1d)

Taco
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, , (u, =1, u, =3
Bai 1. (5.0 diém) Cho day s6 (u,) duoc xdc dinhbgi { =~
Uy, +U, =2(U,,, +1), neN
1. Tim u,.
2. DPat v, =u,,—u,.Chiang minh rang (v,) lap thanh mot cap sé cong. Tinh tong
. n(n-1)
S, =V, +V,+---+v . (Chay: 1+2+---+n-1=—712%).

. g v . . s U
3. Tim so hang tong quét cua day so (u,) vatim lim—=-.

n—oo n

Bai 2. (6.0 diém)

tan® (2x
1. Tim céc gidi han sau: a) lim (\/x2 +10x+5 —x). b) Iim#.

X—>+00 x—0 3)(2

. . f(x)-10 .
2. Chohamso y=f(x)liéntuctrén R va Im;%:& Tim giéi han
X—. X_

im f (x)-10

1 (ﬁ—l)( 4f(x)+9 +3).

Bai 3. (5.0 diém)
—x?2=2, x>1,

1. Chohamso f(x)=
x*+ax, x<1.

Tim a dé ham so lién tuc tai x=1. Véi a vira tim dugc thi ham sé f (x) c6 dao ham tai
diém x =1 hay khong?
2. Cho ham s6 f(x) lién tuc va c6 dao ham lién tuc trén doan [0;1] thoa man

3f (x)+xf'(x) = x*% véi moi x €[0;1]. Tim gid tri nho nhat cua tich phan | = | f (x)dx.

O ey

Bai 4. (4.0 diém)
Cho hinh vé bén. Trong hinh v&, bo tuong nam trén tiaCy va mit
dat nam trén tia Cx (Cx vudng géc véi Cy). Cam mot cot d& DH _
song song vai bo teong va cach bo twong mét khoang 0,4m nhu ud
hinh v&, chiéu dai cot d& l1a DH =3m. Nguoi ta thiét ké mot céi ,ﬁ
thang AB sao cho no co thé dga vao bo tuong Cy, cham vao /
mat datCx va dya vao cot &5 DH . ,/
1. Goi x=BD la khoang céach tir chan thang dén cot dd. ,’
Bicu dién do dai f (x) cuathang ABtheo x. z
2. Tinh chiéu dai nho nhat cua thang thoa man yéu cau trén. ’

0.4m

Ghi chu: + Thi sinh khong dwgrc sir dung tai liéu.
+ Can bo coi thi khong giai thich gi thém.



DAP AN DE THI GIAI TiCH
VONG 1

Ngay 18/02/2023
Bai 1. (5,0d)

1. (1,0d) Tacou, ,=2u,,—u +2 (0,25) nén:
U, =2U,-U,+2=7,
u,=2u,-u,+2=13, (0,25*3)
Us = 2U, —U; +2 =21,
2. (2,0d) Taco
vV, =Uu,,—Uu, =V, =U,—U

n+1?

(0,5)
Vor Ve =Up — 2un+1 +U, = 2un+1 —U,+ 2— 2un+1 +U, = 2.
< . A N oA A A A . JVi=2,
Mat khéac v, =u, —u, =1. Vay (Vn) la mot cap so cong voi 4= (0,5)

S=V,+V, +---+V,
=V, +V,+d +v,+2d +---+v, +(n-1)d

=nv, +d(1+2+---+(n-1)) (0,5*2)
n(n-1
=2n+2gzn2+n.
2
3. (2,0d)Tacd v, +Vv, ,+--+V,=U_,—U +U —U ,+--+U,—U =U_,—U,.
Dodé u,,—U =S=n"+n<u, , =n*+n+l (0,5*2)

Tir d6 s6 hang tong quat cua chudi 1a u, =(n —1)2 +(n-1)+1=n*-n+1. (0,5)

U .o n*-n+l
lim = = lim ———=1. (0,5)

I’]—)+00n n—+o0 n2
Bai 2. (6,0d)
1. (4,0d)
a) (2,0d)

) ] 10x+5
lim (\/x2+10x+5—x): lim Q0,5 x%
X4 e Ix? +10X +5 + X ( ! )

10+§
= lim X -5 (0,5%L)
X—>+00 10 5
\/l++2+1
X X
b) (2,0d)
_tan®(2x) 4 sin*(2x) 1
L=lim——" — lim=. . . 05«
Uy 03 (2x)"  cos®(2x) (’S 2)
Do lim 3" _1 v lim—— —=1nén L=2, (a5*2)
x>0 2x x>0 c0s” (2x) 3
2. (2,0d)

Do IimM:Snén Iirrll f (x)=10.Do f(x) lién tuc trén R nén f(1)=10. (0,5d)

x—1 X—=1

L =lim f(x)-10 :Iimf(x)_lo x+1 . (0,5d)
Hl(\/;—l)( 4f(x)+9+3) ot x=1 - J4f(x)+9+3




Taco timd )10 g s Xl 2 1 sl o5
x>l x—=1 x—1 4f(X)+9+3 10 5 5
Bai 3. (4,0 diém)
1. (2,0d) DBé ham sb lién tuc tai x =1 thi )!Lnl f( )—)!Lnl] f (X): f (1) (0,1,5)
Taco L+=lim f(x)=lim(-x*-2)=-3
X—>1+ Xx—1+ (S))JJE £ :L )
L—=lim f (x)=lim (X’ +ax)=a+1.
X—1- X—1-
f(1)=a+1.
Ham s6 lién tuc tai x =1 khi va chi khi a+1=-3<a=-4. (0)1);)
. , —X?=2,x>1,
Véi a=-4 taco f(x)={ ,
X°—4x, x<1.
Tai x=1:
- f(x)-f(1) . —x*-2+3
f'(1+)=lim———~= —_—=-2. 5
( +) erH X—=1 qul X—=1 (0) )
J— 2_
f (1+)=||mM= |mﬂ=_2.
x—1- X—=1 X—1- X—1 (O,S)
Do f '(1+)= f '(1—) nén ham sé c¢6 dao ham tai x =1.
2. (2,0d)

Tur dé bai ta co 3f (X)+xf '(x)=x* véi moi x €[0;1]. Nhan ca hai vé bat dang thirc véi X°

ta duoc:
3 (x)+x°f'(x) = x>

<:>[x3f (x)]’z X202

Lay tich phéan hai vé tir 0 dén t e (0;1]:

(0; S)

2023

j[ng (x)]’dxzj'xzozzdxatgf (t)= L , Vt e (0;1].
- ° ° (0:5)
Do d6 f(X)Z vG1 moi Xe[O;l].
1 L X202 1
Tir d6 !f(x)dxz!zozsdx=m. (O,S)

2020

Dau "=" dat dugc khi f (X) = 2023 Vay gia tri nho nhit cua tich phan | 1a

1 1 (05)

2023.2021 4088483

Bai 4. (4,0d)
1. (1,5d) Véi x=BD (x>0), xét ty 1¢ thirc trong tam gidc ABC ta c6

BH :BDQ\/X2+9: X (0’5,2')
BA BC AB  x+04
o AB=x219. X904 _ [1+—j (0,5)

2. (2,5d) Xét f(x)=AB= x2+9-(1+%J voi x>0,
X



fl

e gl 2

~x*+04x*-04x>-36  x*-36

- sz - xdﬁ'
f'(x)=0< x=¥36. (OnS)
Xét bang bién thién
X 0 /3.6 +00

\(y_)/

f
Vay AB nho nhit khi x =3/3.6 va chidu dai nho nhit 14 AB = f (3 3.6) ~5.9m. (o,s)

(o.Sxa.)

©05)




