KHOA CNTT- HQI SINH VIEN OLYMPIC TOAN HQC TOAN HQC VIEN
NAM HQC 2019-2020

Mén Thi: PAI SO
Theoi gian: 100 phat
Ngay thi: 30/11/2019
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Bai 1 (8,0 diém) Cho matran A= .

0 1 0

-m 3 1 2

1) (4,0 diém) Tim diéu kién cia m d& A c6 ma tran nghich dao A™*. Khi d6, hdy tim ma tran
nghich dao cia ma tran 3A™ theo m.

2) (4,0 diem) Goi B 1a ma tran nhan duoc tir A sau khi xé6a di hang 1 va cot 1.
a) Timmatran B?—4B+21,véi | 1a ma tran don vi cap 3.
b) Tim tat ca cic matran C thoaman BC =CB.

1 a a’
Bai 2 (7,0 diém) Chomatran A=|{1 b b? | vada thic f(t):t3+3t2+(m2—4)t—m2.
1 ¢ ¢
1) (3,0 diém) Tinh dinh thirc cua ma tran A theo a, b, c.
2) (2,0 @iém) Tim m dé phuong trinh f(t)=0 c6 3 nghiém phan biét t,t,,t, théa mén
2+t +t2 =13.
3) (2,0 diém) Gia st a,b,c la nghiém cua phuong trinh f (t)=0. Tim m dé h¢ phuong trinh
tuyén tinh thuan nhat AX =6 c6 nghiém duy nhét, trong d6 @ 1a ma tran khong cap 3x1.

Bai 3 (3,0 diém) Giai hé phuong trinh:

2X + X, + X+ X, + X =2
X, +2X, + X+ X, + X% =0
X, +X, +3%, +X, +X =3
X, + X, + Xy +4X, + X, =2

X, + X, + X+ X, +4X% =4

Bai 4 (2,0 diém) Cho neN" va A, B Ia hai ma tran vudng cung cap n thoa man AB—BA=B.
Chung minh rang AB® =B°(A+3l), trong d6 | lama tran don vi cp n.

Ghi chi: Can bé coi thi khong gidi thich gi thém.

Ho vatén thisinh: .....ccooiviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiennes SBD: cviiiniiiiiiiiniinnnns



KHOA CNTT- HQI SINH VIEN OLYMPIC TOAN HQC TOAN HQC VIEN
NAM HQC 2019-2020

Mén Thi: GIAI TICH
Theoi gian: 100 phat
Ngay thi: 30/11/2019

Bai 1. (5.0 diém) Cho ddy s6 (u,) xac dinh bai cong thac
2 n
U =—+—+..+
21 31 " (n+1)!
1) Chtng minh rang (u,) la day tang, tic 1a u,,, >u, véi moi n>1.

= E_L va su dung dcfng thire dé rat gon
(k+1)! k! (k+1)!

véi n>1.

2) Tim limu, (goi y: ching minh

cong thuzc u,).

3) Pit v, :Q/ul" +UJ +...+UJ,, . Chitng minh rang ton tai mot hang s6 A khong phu thugc
vao n sao cho A<v, <2019 A véi moi n>1. Tir d6 hdy tim gidi han limv,.

nN—oo

Bai 2. (10.0 diém) Cho ham s6 g(x)= X2 +1-x.
1) Tim céc gidi han sau.

a) ml_é‘(x); b) lim g(x); ¢) lim g(x).

X—>+00 X—>—00

2) Chung minh rang g(x) 1a ham don digu giam trén R va phuong trinh g(x)=m c6
nghiém duy nhat véi moi m>0, meRR.
3) Choham sé u(x)laham sé chdn (ham sé théa man u(—x)=u(x)), lién tuc trén doan
s g T « . 1 L
[-a,a] vaham so v(x) la ham s6 lién tuc théa man v(x)>0 va v(-x)=—— véi moi

v(x)

e[-a,a],a>0. Ching minh rang

j. u(x) dx:iu(x)dx.

2 Xsin x ; : N ;
4) Tinh tich phan I ——————=0dx (chl y: néu chwa chirng minh y 3) thi van c6 thé ap

e l—X+x2+1

2

dung két qua).

Bai 3. (5.0 diém) Mot cong ty van tai tai Washington, D.C. cung cap mét dich vu tham quan cho
khéach hang. Mot tour tham quan cé gia vé (/nguoi) trude day 1a 7 do la va luong khach hang wéc
tinh 1a 1000 khach/tuan. Sau dé cong ty giam gla vé Xuong con 6 do la thi luong khach hang tang
I&n 12 1200 khach/tuan. Gia sir phuong trinh biéu dién sb luong khach hang/tuan N theo gia vé x
1a phuong trinh mot duong thang (ham cau tuyén tinh).

1) Tim phuong trinh ham cau N (x)theo gia vé x.

2) Tim gi4 vé thich hop x sao cho cong ty van tai dat duoc doanh thu/tuan cao nhat, biét
rang ham doanh thu/tuan 1a ham R(x)=x.N(x).




DAP AN DE THI GIAI TIiCH

VONG 1
7 Ngay 30/11/2019
Bai 1. (5.0 diém)
x oz n+1 A v 1xe e
1) (1.0d)Déthay u, ,—u, = (n+2) >0 nén (u,) la day tang.

kK  k+l-1 1 1
(k+1)t (k+1)! k! (k+1)!
1.1 1 11 1

A St =1- .
T a3 (et (ned)!

2) (2.0d)Taco . Do d6

Vay s6 hang tong quat ciia ddy 1a u, =1- =limu, =1.

(n+1)1 "o
3) (2.04) Do (u,) la day tang nén 0 <U, <U,y, véimoi k=1,2,...,2018. Khi do

1
Uypsg <V, <(2019)n U,y v6i moi n>1 . Cho n— oo , 4p dung nguyén Iy kep ta co

limv, =u —1—L
oo 12T 20191
Bai 2. (10.0 diém)
1) (4.04)
) N x(1+x+\/x2+1)

lim =lim ——=lim

X—>01—g(X) x—0 1+ X— X2+1 x—0 (1—|— X)z—(X2+1) (2 Od)

x(1+x+\/x2+1) (1+x+\/x2+1)
=lim =lim =1.
X—0 2X% x—0 2

2 2
lim g/(x)= x'irll[‘/xz +1_xJ - XILTO% ~0. (1.0d)

lim g(x)= lim [\/x2 +1—x} — 4. (10d)

)= X 4 X—x*+1
VX*+1 VX +1
giam trén R .
Bang bién thién ctia g(x) :

2) (L5d)g'(x <0 véimoi xeR nén g(x) 1a ham don di¢u

Do g(x) 1a ham lién tuc, don diéu giam trén R va nhan gia tri trong (0;+o0) nén phuong trinh

g(x)=m c6 nghiém duy nhat véi moi m>0.
3) (2.04) Xét I = J.de. Dit t =—x = dt = —dx, ddi can
2 1+v(x)

X=—a=>t=a, x=a=>t=-a



I R0

ald——

(do u(x)1la ham chan va v(-x)= i)

v(x)

u(x)dx=2[u(x)dx (do tinh chét tich phan ham
0

Do do6 2I =jde+j

ux)
1+v(x) v d

1+v(x)

Le—

—a

chan).
=1 =J.u(x)dx.
0

4) (2.5 d) Nhan xét u(x)=xsinx 1a ham s6 chin, g(x)>0 va

g(—Xx)=vX’*+1+x= ! 1

\/x2+1—x_ g(x)
Ap dung két qua ¥ 3) v6i u(x)=xsinx va v(x)=g(x) taco

_ lu=x du = dx
Dat . = .
dv =sin xdx V =—CO0S X

N

3 3
J= Ixsin Xdx = —x cos x|Z'2 + J'cos xdx =sin x|;”2 =1.
0 0
Bai 3.
1000=7a+b a=-200
1) Goi N(x)=ax+b, khidé & .
1200 =6a+b b = 2400
Vay ham ciu la N (x)=-200x+2400. (2.0d)
2) Khi d6 doanh thu ctia cong ty van tai la
R(x) = (—200x + 2400) x = —200x? + 2400x (L0d) .

Tir d6, R'(x)=-400x+2400. HaM R(x) dat gia tri 16n nhat khi R'(x)=0<> x=6.
Viy gia vé 6 d6 la/ngudi 1a gia vé dé cdng ty van tai thu duoc doanh thu cao nhat (2.0 d).



