KHOA CNTT- HOI SINH VIEN OLYMPIC TOAN HQC TOAN HQC VIEN
BO MON TOAN NAM HOQC 2023-2024

Mén Thi: GIAI TICH

Thai gian: 100 phat

Ngay thi: 20/01/2024

Bai 1. (5.0 diém) Cho déy s (u,) xac dinh bai cong thirc truy hoi
.
LTy
U,,, =2U, —§,n >1.
4

1) (2.08)Patv, =u, —%, n>1, khi d6 day (v, )1a cap s6 nhan hay cap so cong?
2) (2.0d) Tim cong thic caia s6 hang tong quét u, .
3) (1.0d) Tim |im:—:.

Bai 2. (6.0 diém)

1) (2.0d) Tim gioi han lim¥2X+1=1
x—0 4X
2) Chohamséo f(x)= Xsin <.
X
a) (2.0d) Tinh dao ham cua ham s6 f (x) véi x=0.
b) (2.0d) Ching minh rang lim f'(x) khdng ton tai.

Bai 3. (4.0d) Cho ham sé f (x)= X>1.

X
Jx-1
1) (2.5d) Tim gia tri nho nhat (néu c6) cia ham s6 f trén mien (1;+0).

2) (1.5d) Ching minh rang ham s6 g(x)= xj f (t)dt 1a ham sé dong bién trén mién [2;+0) .
2

Tur d6, ching minh rang xg'(x) =8 véi moi X €[2;+00) .

Bai 4. (5.0 diém)
1) (2.0d) Tinh tich phan bét dinh 1 = j 10e%%dx .

2) (3.0d) Mot khu nha & hinh vudng trén manh dat cia khu nghi dudng canh mot ho nude duoc
thé hién trong hinh dudi day.
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Néu hé truc toa do duoc thiét lap nhu hinh v&, véi khoang cach duge do bang don vi yard
thi mat tiép giap voi hd 1a mot phan duong cong y =10e***. Gia sir khu nha & ¢ gia tri
2000 d6 la mdi yard vudng va khu dét bén ngoai nha & (phan gach chéo) ¢ gi tri 800 d6 la
moi yard vuéng.

Biéu dién tong gia tri khu bat dong san nghi dudng (bao géom khu nha ¢ va khu dat bén ngoai
nha &) theo tich phan x4c dinh caa ham sé y =10e”** va tinh téng gié tri khu bt dong san
nghi dudng nay.

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



DAP AN DE THI GIAI TICH
VONG 1
Ngay 20/01/2024

3

Taco vn+1:2un—2.Z:2(un—%j:2vn. Do d6 (v, ) lacap sb nhan véi v, ==;q=2.

N |-

Y A A A A 7. 1 N A A z 5 \
2. Do (Vn) la mot cap sO nh&n véi v, = E;q =2 nén so hang tong quat cua (Vn) la

v, i
2
Tadoy —v +5-pr2, 3 213
4 4 4
3. limi—im2 30,
nooB"  now 45"
Bai 2.
1. IimLH =lim 2X :E . (C6 thé str dung quy tic L’Hospital dé tinh gigi
04X =0 4x(V2x+1+1)
han).
2.
a. f'(x):sinl—lcosl.
X X X
1 X% =0 :
b. Chon (x,) véi X, =—— taco khi n — 0.
2nrz f'(x,)—>—o
X, —>0 .
Chon (xn) Vol X, = tacd | khi n — o0.
£+2n7f f (Xn)—)l
2
Do hai day (x,) va (xn) cling tién t6i 0 khi n— o0 ma lim f (x,) = lim f (xn) nén
Ixm f (x) khong ton tai.
Bai 3.

,/X_l_L
L(x)= 2x-1_ X2

x—1 2(x-1)x-1
f'(x)=0=x=2.
Ta c6 bang bién thién
X 1 2 +00
f’ - 0 +
f +00 +00

— .,




Tir bang bién thién ta thdy f dat GTNN tai x=2 va f_ =2.
2. g'(x):J'f(t)dt+xf(x).
2

Vi x>2 taco f(x)>0 nén J.f(t)dtzo va xf (x)>0.
2

Do d6 g'(x)>0 véimoi x=2 va g 12 ham s dong bién trén [2;+0).
Bai 4.
1. 1=250""+C.
2. Tong dién tich khu nha o: S, = 64 (yard vuong).

15

Tong dién tich khu dat ngoai nha ¢: S, = j 10e”**dx — 64 (yard vudng).
0

Tong gia tri khu bat dong san 1a:

15
T =2 0008, +800S, =76 800+8 000 &***dx
0

=76 800+ 200 000e***

15
0

— 76 800+ 200 OOO(eO'G —1)
— 241 233,7601 $
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M6n Thi: Pai S6 Tuyén Tinh
Thai gian: 100 phat
Ngay thi: 20/01/2024

Cau I. (4,0 diém) Cho ma tran

1+a 1 1
A= 1 1+b 1
1 1 1+c

a) (2,0d) Tinh dinh thirc cia matran A theo a, b, c.
b) (2,0d) Tinh gia tri cia detA véi a,b,c la ba nghiém cua phuong trinh
x° —48x + 4 = 0 (biét phuong trinh c6 ba nghiém phan biét).

Cau I1. (3,0 d@iém) Cho A va Bla hai ma tran vuéng cap 4 nhu sau:
1 1 1 1]
111 111
41111
111 1]

Tim matran A> va B?. Tur d6, hiy tim matran A va B*.

A= va B=1—A, véi | 1a matran don vi cap 4.

Cau I11 (2,0 diém) Cho ma tran vudng cap n:

a, 0 .. O
A 0 a, 0
10 0 0 a,]

trong d6 a,a,,..a,, # 0. Chirng minh rang ma tran A kha nghich va tim ma tran A™.
Cau 1V (3,0 diém) Cho A va B la hai ma tran vudng cap n thoa man
AB* + A=2AB+1_,

v6i | 1a ma tran don vi cap n.
a) (1,25d) Chizng minh rang ma tran Ala ma tran kha nghich.
b) (1,75d&) Chirng minh ring AB = BA.

Cau V (4,0 diém) Mot truong dai hoc tuyén sinh dugc mét sb lwong sinh vién nhét dinh va
chia sb sinh vién nay thanh 5 chuyén nganh khac nhau. Sinh vién nim dau phai hoc cac mon
Toan nén can muon sach tai thu vién. M&i sinh vién cua cac chuyén nganh can muon sb luong
sach twong ing nhu trong bang sau:

Mot sinh vién can muon | Pai s6 | Giai tich | Ham bién phwc | PP tinh | X&c suat
Chuyén nganh 1 3 1 1 0 0
Chuyén nganh 2 2 2 1 1 0
Chuyén nganh 3 2 2 1 1 1
Chuyén nganh 4 1 2 1 1 1
Chuyén nganh 5 1 1 0 0 0




Sau d6 thu vién thdng ké thi thay rang di co 700 cudn Pai s, 550 cudn Giai tich, 300 cudn
Ham bién phuc, 200 cuén Phuong phap tinh va 120 cudn X&c suat dugce muon.
1) Goi X, X,, X, X,, X.1an Iuot 12 s6 sinh vién cia chuyén nganh 1, 2, 3, 4, 5. Hay lap h¢
phuong trinh véi cac an do.
2) Xac dinh s sinh vién cua tirng chuyén nganh?
Cau VI (4,0 diém) O mot ving dan cu, cir moi nam lai ¢6 5% dan sé cua thanh thi chuyén vé
ndng thon sinh sdng va 15% dan sé caa ndng thon chuyén vé thanh thi sinh séng. Gia st nim

X

2020, s6 dan & thanh thi va nong thén lan luot 1a X,, Y, (ngudi). Ki higu X, :{ } la ma tran

0

L X £ A . . ) ) X
bieu dien so dan cua vung thanh thi va nong thon nam 2020. Ki hi¢u X, :{ k} k=1 23,..

’
la ma tran bieu dién s6 dan cua viing thanh thi va néng thén ndm (2020 + k).
1) (1,5d) Hay tim sb dan & thanh thi va néng thén nam 2021, tc 1a gia trj x,, y,, biéu dién
theo x, va y,.
2) (0,5d) Hay biéu dién X, dudi dang X, = AX,, trong d6 A la mot ma tran vuéng cap 2.
3) (1,0d) V6i matran A tim duoc trong y 2), chiing minh rang X, = A“X,.

4) (1,0d) Xac dinh s6 dan ¢ thanh thi va nong thon nam 2023 biét s6 dan & thanh thi va
néng thén nam 2020 1an luot 12 10 000 000 va 800 000 ngudi.

............................... T p— S
Ghi chu: + Thi sinh khong dwoc sir dung tai li¢u.
+ Can bo coi thi khong giai thich gi thém.

Can bo ra dé Can bo duyét dé

Do Thi Hué Vil Thi Thu Giang
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