TRUONG PH THUY LQI DE THI OLYMPIC TOAN SINH VIEN 2016-2017
B§ moén Toan hgc Thoi gian lam bai : 150 phut.

Céu 1 (a) Str dung phép d6i bién x = a — y voi a thich hop dé tinh tich phan sau

I f JIn(9 —x) N
) JIn(9 — x) +/In(x + 3)

(b) Cho da thirc P(x) théa man diéu kién P(1) = —P(0).

1 1
Chémg minh ring f P (x)x(x — I)dx =2 f P(x)dx

vol n=2,3,4,...

Cau2 Cho day sé {u,} xac dinh boi cong thirc u, = 1n[1 — iz
n

Rut gon tong S =u, +u; +...+u,. T dé ching minh lim S = 1n%.

n—oo

Cau 3 Giai hé phuong trinh:

1 2 3
+ - =1
x+y y+z z+x

1 2 3
- + =1
x+y y+z z+x

1 2 3
- + +
X+y y+z z+x

=1

Cau4 Tim ham sd J(x) c6 gia tri 16n hon 1 va xac dinh voi moi * > 0, biét rang

[f(x)+1]2:\/x+1+1
f(x)—1 \/x—l—l—l'

Ciu 5 (a) Trong mit phing, mot tap hop gdm 8 dudng thang song song cit mot

tap hop gém n dudng thang song song theo phuwong khac, tao thanh 420
hinh binh hanh (nhiéu hinh c6 thé pha hinh kia). Hay tinh 7.
(b) C6 4 nguoi dan 6ng 4, B, C, D can di qua mot
chiéc cau rat yéu trong dém tbi. Khong may la chi c6
mot cay dude, khong co dude thi khong thé qua cau
duoc. Thoi gian qua cau cua 4,B,C,D lan luot 1a: 1
phut, 2 phat, 7 phat va 10 phut. Moi lugt di chi duoc
nhiéu nhéit 2 ngudi va theo thoi gian cua nguoi di )
nhiéu hon. Hoi thoi gian ngan nhat dé 4 ngudi dan 6ng ~ Anh minh hoa.
qua cau 1a bao 1au?
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TRUONG PH THUY LQI PE THI OLYMPIC TOAN SINH VIEN 2017-2018
B0 mon Toan hgc Thoi gian lam bai : 150 phut.

dx

X

e +e*

(b) Cho ham s6 f'(x) kha viva £(0)=0. Sir dung dinh nghia dao ham,

Caul (a) Tim nguyén ham /= I

chimg minh ring )lcl_l;l’(l) f(x)+f(2x)+j;(3x)+...+f(nx) _ n(n2+ 1) 7(0)
Ciau2 Cho diy sb x, thoa man
x, =2017 S
%+%+...%:(n+2018)xn+1 fimgiothan =

Cau3 Chocacsoa, b, ¢, x, y, zthéa man

x=by+cz
y=ax+cz, VvOoix+y+z#0 vaab,c#-1.
z=ax+by

1 1 1
+ + =
a+1l b+1 c+1

Vxt+4+x-2
Vx*+4+x+2

Cau 5 (a) Cho da thic P(x) théa mian P(3x)— P(x)=16x* —10x. Tim cac hé
s6 a,b,c d& ham sd £(x) = P(x)— (ax* + bx +¢) thoa man
f(3x)= f(x) v6imoi x e R.

Chtng minh rang

Ciud4 Chohamsd f(x)= . Chtng té rang f(x) la ham lé.

(b) Cho mang luédi giao thong mot

‘A 1 ~ ;. A
chiéu nhu hinh v&, véi x,x,,x3,%, % | X B 400

la Tvu luong xe di trén cac con
duong. SO xe di vao nat A 1 500 va
di ra ntit B, C lan lugt 1a 400, 100.
Tai mdi nat cta mang ludi, luén cod
tong luu luong xe di vao bang xe di
ra. Ngoai ra luu luong trén duong
AB gip 4 lan luu luong trén dudng
CD. Tim luu luong xe di trén mdi
con duong.




TRUONG PH THUY LQI DPE THI OLYMPIC TOAN SINH VIEN 2018-2019
B6 mon Toan hoc Thoi gian lam bai : 150 phut.

x 3

€ dx. (goiy: déibién =2, véi a thich hop)

3.2
Cau 1 (a) Tinh tich phan 7 = [
X

(b) Mot nha may loc dau dit tai diém A trén dudng cao toc thang va mot
kho dau dit tai diém B trén canh dong rong. Tir 4 theo dudng cao téc 8 km
t6i diém C, sau d6 di tiép 12 km vudng goc v6i dudng cao tde s& dén B.
Mot 6ng dan dau duoc xdy dyng tir 4 doc theo duong cao téc dén diém D
va ndi thing dén B. Tién xdy dung mdi km doan qua canh ddng nhiéu gap
2,6 1an so voi doan doc theo duong cao téc. Tim vi tri diém D sao cho tién
xay dung duong dng dan dau 1a it nhat.
x =1
Cau2 Cho diy sb {x,} thoa man 2
Xntl = -+ Xn

(a) Chtrng minh rang {xn} la day don di¢u tang va lim 1 =0.

n—wo X,

(b) Tim gi6i han lim£ﬁ+x—2+...+ n j

oo\ Xy X3 X4l
2% 4 Xy 423 -+ X009 = 2
X 25 x5 oA X009 = 4
Ciu 3 Giai hé phuong trinh  {x; +x, +2x3 + -+ X599 = 6

Cau 4 Cho da thicc P(x)thoa man P(0)=P(1)=0, P(2)=2va P"(x)=0VxeR.

Chting minh rang: L+L+...+ ! =2017.
P(2) PQ3) P(2018) 2018

@}
O
m
!
Q
T

—

Ciu 5 (a) Mot gara 6t0 hinh vudng gdm 10x10 6, mdi 6 A B
co thé do duoc mot 6td hoac lam 101 di. Gara co X

tuong bao boc xung quanh, chi dé mot cura ra vao ¢

gbc trén bén trai vi tri 6 A1. Ngudi chu gara mudn

sap xép Otd6 dé mot chiéc xe bat ky co thé ra vao

gara ma khong bi chan boi cac xe khéac. Trén hinh 1a

mot phwong an cho 54 chd d6 xe. Chic chéin

R=l- e e R R e s

phuong an nay chua phai 1a té1 vu vi con qué nhiéu

>
>
>
>
>
>
>
>

chd tréng. Hay dé xudt mot phuong an c6 it nhét 60
chd db xe.

(b) Cho mot mang hinh vudng gdm 4x4 6 vudng. Tai mdi 6, nguoi ta
dién ngiu nhién mot trong ba sd: —1, 0 hodc 1. Tinh tong tit ca cac 6 theo
hang, theo cot va theo hai duong chéo. Chimg minh ring ton tai it nhat hai
tong c6 gia tri bang nhau.



TRUONG PH THUY LQI PE THI OLYMPIC TOAN SINH VIEN 2019-2020
B0 mon Toan hgc Thoi gian lam bai : 150 phut.

R =izeR|z>0
Cau 1. 2) Ky hiéu {zeR|z>0}

+ + + N
/(@) véi tap xac dinh R+ (tire 1 @ € R+ 361 moi © € R+ ) biét ring:

Va+1+1 Jf@)+1+1 2
Jfw)+1-1

. Hay xac dinh ham nhan gia tr1 duong

\/x+1—1

3

b) Cho ham s £ (x)lién tuc trén doan [0;1] va thoa man f(x)=12x"f(x*)— x+1 .
X

Hay tinh tich phan 7= f(x)dx.

Chu 2. Cho day sb {x,}" xac dinh béi:
x =1

2]’1 n—1 .

= 1) lel. , Vn>2

_ (n+D(n* +1)

3
n

b) Chimg minh rang: x, <4(n—1) véimoi n>2.

2n
X, :(n_—l)z(xl +X2 —|—....—|—xn71)

a) Ching minh rang: x,,, x, voimoi n>1.

xy+x+y=15
Ciu 3. Cho cac s0 duong x, y,zthoamin: {yz+y+z=3 . Tinh S=x*+)’+2>.
zx+z+x=24
Cau 4. Biét ring da thuc P(x) chia cho x-2 du 5 va chia cho x-3 du 7. Tim
phén du cta da thitc P(x) khi chia cho (x—2)(x-3).
Ciau 5. a) Mot nhom gia dinh di da ngoai bang tau. Mdi vé tau st dung duoc cho 5

Ar e , AR S x.
nguoi 16n. Mot tré em st dung vé bang Eve nguoi 16n. Moi ngudi 16n duogce

AT P S SN SN
mang theo mot chii ché mién phi va tir chu cho thir 2 thi tinh bang 3 vé nguoi 16n.

Biét rang ho da st dung hét 4 vé va sd cho gap 3 1an sé nguoi va trong nhom ludn
c6 ngudi 16n. Hoi tbi thiéu s& co bao nhiéu con ché dugc 1én tau ciing nhém gia
dinh d6?

b) Nhan dip niém 60 ndm thanh 1ap Truong Pai hoc Thuy Loi, Hoi sinh vién to
chtrc cim trai va phan thi dugc mong cho nhat 13 goéi va ran banh chung. Mdi d6i
phai ran chin 12 miéng banh chung, miéng banh chung duogc coi 13 chin khi ran
chin 2 mit to nhét, (trung binh 5 phat ran chin 1 mit). Biét rang cac doi chi duoc
stt dung chao “phi 28” do ban to chirc cip va chao loai nay chi xép duoc téi da 8
miéng banh chung cing mot lac. Coi nhu trinh do ran banh cta cac doi nhu nhau
va chién thang thudc vé doi ran xong nhanh nhéat. Hoi doi chién thing s& mat bao
nhiéu phat dé hoan thanh viéc ran banh?



TRUONG PH THUY LQOI  PE THI OLYMPIC TOAN SINH VIEN 2021-2022
B0 mon Toan hoc Thoi gian lam bai : 120 phut.

/2
" dx

'([ 1++/tanx .

b) Tim gia tri 16n nhét, gia tri nho nhat ciia ham s6:

f(x)=sin’x+cos’x, xe [0;277[} .

Cau 1. a) Tinh tich phan sau: [ =

. o 4n
Cau 2. Cho day so {u voiu =—, n=12,3,.. Pat S =u, +u, +..+u_.
y { ﬂ}nzl n n4+2n2+9 n 1 2 n
a) Chimng minh rang: u,=f(mn=-1)—-f(n+1),vn=1 vé1 f(x)= 21 5
x*+
b) Tim lim S, .
n—>+0
Céu 3. Cho ba sé thuc x, v,z thdéa man
X v z
= = =x+y+z.
2y+2z+2022 2x+2z+4+2022 2x+2y-4044
a) Chimg minh rang néu x,y,z khac 0 thi x+y+z :%
b) Tim ba ) X, V,Z.
Cau4. Cho f 1a ham sd lién tuc thoa man: f(0)=0 va
‘f(:v) - f(y)‘ < ‘Sinx — sin y‘, Vz,y € R.
s 2
a) Chirng minh rang: ‘(f(a:)) — flz)| < ‘Sin x‘.”sinx ,x €R.

b) Chimg t6 ring; T(( f®Y - f(x) xS%Jrl.

Cau 5. a) Mot 6 ban cd hinh vudng kich thudc 8x8 bi mat hai 6 ¢ hai goc d6i d6i dién
cua ban co. Li€u co thé dung cac dominé kich thude 1x2 dé pha kin ban co d6 duoc
hay khong.

b) Trong bang sb sau

Ay Ay Gy Gy
voi a; € {-1;0;1};i € {1,2,3,4}; j € {1,2,3,4}. Tinh téng cac phan tir trong moi hang, tinh
tong céc phan tir trong mdi cot, va tinh tong cac phan tir theo mdi duong chéo (co hai

duong chéo gom cac phan tir mau d6 hodc mau xanh). Ching minh ring ton tai it nhat
hai tong c6 gia tri bang nhau.



TRUONG PH THUY LQI  PE THI OLYMPIC TOAN SINH VIEN 2022-2023
B0 mon Toan hoc Thoi gian lam bai : 120 phut.

Vxt+4+x-2

Vit d4x42
X

a) Ching minh rang: f(x) = ———
Vxt+4+2
TV 44+ x—2

b) Tinh tich phan xac dinh: 7 = j dx.
TN A4 x+2

Cau 1. Cho ham s6 f(x) =

Cau 2. Cho diy s {u,} xac dinh boi cong thic u, = ln[l— ! , VOl n=2,3,...
n?
, . M n—1 n , .
a) Ching minh rang: u, = In —1In , VOl n=2,3,...
n n—+1

b) Dit S, =u, +...4+u,. Chiing minh rang: S, > 11%, v6i n=2,3,...

2 2 2

Cau3.Cho —+—2—+ = _=2022.
X+y y+z z+x
2 2 2 _ _ .
a) Chiing minh rang: A A A +(x+y+z).
xX+y y+z z+x x+y y+z z+x
y2 ZZ x2

b) bat S = + +1. Ching minh rang: § = 2023.

Xty y+z z+x
Cau 4. Cho da thtrc bac bdn P(x) théa min cac diéu kién sau:
P(—=1)=0va P(x)—P(x—1)=x(x+1)(2x—1), VxeR.

a) Chimg minh rang: P(x) nhan x = —2; x=—1;x=0 1a cac nghiém.

b) Tim da thuc P(x).
Cau 5.

a) Mot chang trai hoi ngay sinh nhat cua mot c6 gai moi quen. Co gai tra 101:
" Hai ngay truéc em 17 tudi, nhung nim téi em s& 20 tudi". Ban hdy giup chang
trai doan ngay sinh nhat ctia c6 gai.

b) Bai todn cat banh cia Martin Gardner.

V61 mot nhat cét, ban co thé chia mot chiéc banh thanh

hai phan. Cit thém mdt nhat nita, chiéc banh s& duoc chia thanh 5

4 phan. Dén nhat cit tht ba, ban co thé chia chiéc banh thanh 6
tdi da 7 phﬁn. Vay v6i 6 nhat cit, ban c6 thé chia chiéc banh

thanh t6i da bao nhiéu phan?



