TRUONG PAI HOC THUY LOI CONG HOA XA HOI CHU NGHIA VIET NAM
B9 mon Toan hoc Poc 1ap - Tw do - Hanh phic
oS oS
Ha Noi, ngay 12 thdang 10 nam 2017

THONG BAO
VE THI OLYMPIC TOAN SINH VIEN CAP TRUONG NAM 2017

Vao thang 4 hang nam, ky thi Olympic Toén sinh vién toan quc duoc to chtrc nhim
khuyén khich sinh vién cdc trudng Pai hoc va Cao dang say mé hoc tip néi chung va mon
Todn néi riéng. Ké tir khi tham dy 1an dau tién nam 1994 dén nay, c6 rat nhiéu sinh vién
truong Pai hoc Thuy Loi da tham du va doat gidi cao.

Pé chuén bj cho ky thi Olympic To4n sinh vién toan qudc 1an tht 26 tai Truong Pai
hoc Quang Binh va tao phong trao hoc tip cho sinh vién trong truong, b0 mon Todn hoc
két hop v6i phong Cong téc chinh tri va Quan 1y sinh vién to chirc ky thi Olympic mon
Todn cap truong nam hoc 2017 -2018.

Sau day 1a mot sb thong tin vé ky thi nay:

I. Ngay thi: 8h Thir Bay, ngay 28 thang 10 niim 2017 — Phong thi 301-312 B5.

Danh sdch du thi Olympic Todn dwoc gui vao email cua sinh vién ngay 25.10.2017.
I1. N¢i dung thi (5 Cau - thoi gian 150 phiit) :

1) Ham s6: gi6i han, lién tuc, cyc tri, cic dinh 1y vé gi4 tri trung binh.
2) Tich phéan: Tinh tich phén, bat dang thirc tich phan.

3) Phuong trinh, hé phuong trinh.

4) Pa thuc, diy sb, giai tich to hop.

5) Bai toan dp dung thyc té, suy ludn logic.

Cdc em tham khdo dé thi Olympic Todn cdp truong nam 2009, 2010, 2011, 2012,
2013, 2014, 2015, 2016 & phdn tiép theo sau.

III. Ping ky thi: tir ngay 12/10/2017 dén ngay 20/10/2017

+ Sinh vién khéa 59 dang ky theo 16p bai tap dang hoc Toan 1, Toédn 1-2.

+ Sinh vién cédc khoéa 58, 57, 56 gt vé dia chi email dongpx@tlu.edu.vn, ghi 10 : Ho tén,
16p theo khoa, 16p Todn 4a (néu dang hoc, dé dwoc cong diém qud trinh).

+ Chii y: Do sé phong chudn bj vira dii nén chi cdc sinh vién ding ky ding han va cé
tén trong danh sach by mon Todn thong bdo mdoi dwoc dw thi.

IV. Khen thuéng

+ Thuong diém qué trinh cho céc sinh vién theo mén Todn dang hoc (Toén 1, Toan 1-2,
Todn 4a) néu tham gia thi (cong 0,5 diém) hodc doat giai c?ip truong (cong 1 diém), theo
quy dinh cta b mon Toan.

+ Céc sinh vién c6 két qua tt duoc nhan giai thudng cia truong.

+ B mon chon 25-35 em vao 2 doi du tuyén thi Pai s6 va Giai tich theo nguyén vong ctia
cdc em did dang ky. Néu tham gia tich cyc, ddy du cdc budi tap huan s& dugc thuong diém
qud trinh (tu 1-3 diém) cua cdc mon hoc Todn hoc ky 2 nam 2017-2018. Sau 2 thang sé&
tuyén chon mdi d6i 5 em.

+ Sinh vién thi Olympic toan qubc dugc giai Ba trd nén duge thuong 2 diém 10 chon trong
cdc mon Todn I, I1, 111, IV, V. Giai khuyén khich duoc 2 diém 9, con lai duoc 2 diém 8.

V. Két qua Olympic Toan Toan qudc ciia sinh vién PH Thiy Lei tir 2010-2017

Nam 2010: 1 Nhat, 1 Nhi, 6 Ba, 1 KK. Nam 2014: 1 Nhi, 5 Ba.
Nam 2011: 1 Nhi, 3 Ba, 3 KK Nam 2015: 2 Nhat, 2 Ba, 1 KK
Nam 2012: 1 Nhi, 4 Ba, 1 KK. Nam 2016: 1 Nhi, 5Ba
Nam 2013: 2 Nhi, 3 Ba, 3 KK Nam 2017: 6 Ba

CAC EM HAY TU TIN, NHIET TINH THAM GIA KY THI OLYMPIC TOAN.



TRUONG PAI HOC THUY LQI PE THI OLYMPIC TOAN SINH VIEN 2009
B6 mon Toan hoc Thoi gian lam bai : 150 phuit.

Caul (a) Chirng minh rﬁng vé1 moi x;,x, € (e,+0) ma x; <x,, taco:
Inx, S In x, .
X X
(b) Chirng minh bat dang thie: 2009°°1° > 20102°%.

Cau2 Cho f:N — R thoéa man cdc diéu kién sau

=22
f, f@) f(n) n+l
" + 5 +..+ P f(n)

(a) Hay biéu dién f(n) qua f(n—1)
(b) Tim gi¢i han L= lim (2009 + n) f (n)

n—>+oo
Cau3 Giai h¢ phuong trinh:
X +2xy +3x; +4x, +5x5 +6x5 =1
Xy +2x3 +3x4 +4x5 +5x5 +6x;, =2
X3 +2x, +3x5+4x5+5x,+6x, =3
X4 +2x5+3x5 +4x; +5x, +6x; =4
X5 +2x5+3x +4x, +5x; +6x, =5

Caud Cho cdc ham sb f(x), g(x) duong, lién tuc, f ting, g gidm trén [0, 1].
1 1
Chirng minh rﬁng : Jf(x)g(x)dx < Jf(x)g(l — x)dx
0 0

Cau5 (a) Chodathic f(x)=x"""+ax’>+bx+c.

Tim céc sb thuc a, b, ¢ sao cho f(x) chia hét cho glx)=x-2va f(x) chia
cho A(x) = x*> — 1 thi du r(x) = 2x.

(b) Trén bang c6 2009 dau trir va 2010 diu cong tai céc vi tri bat ky. Ta
thuc hién mdi l1an x6a hai dau bat ky thi viét thém vao dé mot dau cong néu x6a hai
ddu giéng nhau hodc mot dau trir néu x6a hai diu khac nhau. Hoi sau khi thuc hién
4018 1an x6a nhu trén thi trén bang con lai dau gi?



TRUONG PAI HOC THUY LQI PE THI OLYMPIC TOAN SINH VIEN 2010
B6 mon Toan hoc Thoi gian lam bai : 150 phuit.

Caul (a) Chung minhrang: ¢ >1+1, Vi>0.

(b) Chirng minh rang: I = J sin’ “dx > 377{

Cau2 Cho a>0.Xétday so {u,} dugc xdc dinh bsi:

—\/Z; Uy, =+a+a;u, =\/a+\/a+\/5;....un =\/a+\/a...+x/5 .

v
n can Sso

(a) Chung minh rang day {u,} la ddy s6 duong, ting va bi chin trén.
(b) Tim lim u,.

n—>+oo

at+b+c=1
Cau3 Cho ba sd a,b,c thoa man: a’+b*+c? =1.
a+b+c2 =1

Chirng minh rang v6i moi s6 nguyén duong n ta luén cé: a" +b" + " =1.

/2
Caud Tinh tich phan: I = j [cos?(sin x) +sin”(cos x)] dx .
0

Cau5 (a) Cho cdc da thirc vdi hé sb thuc f(x),g(x) thoa man:

F(x)= f(x*°+2009) + x.g(x**'° +2009) chia hét cho x>+ x+1 .
Goi a, B 12 hai nghiém phtc cua phuong trinh x? + x+1=0. Hiy chimg minh
rang & = 52 =1=a*""" = 1% tir d6 suy rardng £(2010)= g(2010)=0.

(b) Ban An c6 3 manh gidy. Tir 3 manh gidy ndy, ban An liy ra mot manh
r0i xé n6 thanh 3 manh. Trong cdc manh gidy c6 dugc An lai iy ra mot méanh roi lai
xé thanh 3 manh nhé hon. C&t nhu thé sau mot thoi gian An dung lai va dém duoc
120 manh gidy. Ban An dd dém diing hay sai? Vi sao?



TRUONG PAI HOC THUY LOI PE THI OLYMPIC TOAN SINH VIEN 2011
B¢ mon Toan hoc Thoi gian lam bai : 150 phiit.

Caul (a) Cho f(x) la ham s6 lién tuc trén [—a ; a], chirng minh rﬁng:

j F(x)dx = j [£ (x)+ f (=x)ldx

(b) Tinh tich phan: [ = dex.
I+x
u =3
Cau?2 Chodiy sb {u,} dugc xdc dinh boi: m+2 n+2
U, = u, — , Vn2>1

n n
(a) Chung minhrang: u,=n2"+1, n=1,2,3,...

2" (2012n+ 2011
(b) Hay tim giéi han: lim ( " )

n—oo
un

Cau3 Cho ba s thuc x,y,z théa man

y+z+2011 x+z+2011 x+y—4022

=x+y+z

s . 1
(a) Ching minh rang néu x,y,z khacOthi x+y+z= 5

(b) Timba sd x, ¥, 2
Cau4 (a) Cho ham s6 lién tuc f:[0;1] >R saocho f(0)<1< f(1). Khi d6
chiing té rang phuong trinh sau ludn luén c6 nghi€ém trong (0;1)
F(x)—sin22 x —cos®2 x = 0.
(b) Tim ham s6 f(x) thoa man f’(Inx)=x, Vx>0 va f(1)=1.
Cau S (a) Timhé s6 cua X2 trong khai trién da thuc sau:
P (x)=1+x)A+2x)(1+3x)...(1 + nx) véi n=1

(b) Trong mot cudc thi Todn, tong s6 diém cua Binh va Pong bang tong sO
dlem ctia An va Chi. Néu tinh tong sO diém cua An va Binh thi s& vuot troi hon tong
sO diém hai nguoi kia. Ngoai ra s6 diém ciia Pong 10n hon téng sé diém cua Binh
va Chi. Hiy xdc dinh tht hang ctia bdn nguoi theo thir ti diém tir cao t6i thap, biét
rang diém thi 1a s6 khong am.



TRUONG PAI HOC THUY LOI PE THI OLYMPIC TOAN SINH VIEN 2012
B¢ mon Toan hoc Thoi gian lam bai : 150 phiit.

1
Caul Choham f(x) lién tuc trén [0, 1] va J f(tdt =

X

Goi F(x) 1a mot nguyén ham cua f(x). Chiing minh rﬁng:

2
I-x vol Vxe [0,1].

1 1

(a) j xf (x)dx + j F(x)dx=F(l).
L

(b) { Xf (0>

Cau 2 Cho day ) {u,} théa man cic diéu kién sau

2012
U =—-—
6
1 2 n

(a) Hay biéu dién u, qua u,_,.
(b) Tim cong thic tong quét ctia u,.

Cau 3 Gidi hé phuong trinh
X tx,+..+x,  +x,=1

I+ x

Xy et X, +X, =

...............................................

1+x +...+x
xnz 1 n—l1

n

1
Caud Tinh tichphan I= jln(zx —1++4x? —dx+2)dx
0

2 a2
Caus (a) Cho f(x)= ﬂ . Tinh gid tri biéu thtc
+

1 2 3 2012
A_f(2013]+f(2013j+f(2013j+'”+f(2013j

(b) Ba ban An, Binh va Chinh bit dau cOng viéc moi cua hg vao cung mot
ngay. Lich lam viéc ciia An 1a Iam lién 5 ngay rdi nghi mot ngay. Lich cua Binh 1a
lam lién 12 ngay rdi nghi 3 ngay. Con lich ctia Chinh 1 lam lién 15 ngay roi nghi 5
ngay. Hoi trong 2012 ngay lam viéc, c6 bao nhi€u ngay ca ba nguoi nghi cing nhau?
Bao nhiéu ngay chi ¢6 2 nguoi cung nghi?



TRUONG PAI HOC THUY LQI PE THI OLYMPIC TOAN SINH VIEN 2013
B6 mon Toan hoc Thoi gian lam bai : 150 phuit.

Caul Xéthamsd f(x)=x>—-4026x+2013.2014, xeR.
Dinh nghia f"(x)= f(f" " (x)) v6i ne N, xe R.

. T 2013 22013
a) Ching minh rang: 7 °(x)=2013+(x—-2013)
1
b) Hay tinh tich phan sau: [ = J f 2013(x)dx.

Cau 2 a) Chung minh diy sb u, +1 12 ddy s6 gidgm va bi chin dudi.

u
n+l
2

b) Cho day {x,} xdc dinh tir hé thuc:

1 1 1 §
x=1, —+—+..+—=— n=23,... Tinh xy3.
X X X, nx,

Cau 3 Giai hé phuong trinh sau véi aq,a,,a5,a41a cac $b thuc khac nhau.
‘611 —az‘x2 +‘a1 —a3‘x3 +‘a1 —a4‘x4 =1
‘az —al‘x1 +‘a2 —a3‘x3 +‘a2 —a4‘x4 =1

‘a3 —al‘x1 +‘a3 —az‘xz +‘a3 —a4‘x4 =1

‘a4 —al‘x1 +‘a4 —az‘xz +‘a4 —a3‘x3 =1
2
Caud Timhamsé f(x) lién tuc sao cho f(x)= x> — j £ (x)dx

x+y+z=2
Cau 5 a) Cho cac $b thuc x,y,z théa man x2+y2+z2=3
xyz =4
Chung minh rang:
1 1 1 -1
+ + =
xy+z-1 yz+x—-1 zx+y-1 ((x=-D(y-D(z-1

=k vatinh k.

b) Trong mdt budi sinh hoat ctia cau lac bd c6 100 nguoi tham dy. Trong d6
¢6 85 nguoi mac o do, 80 nguoi mang giay den, 75 nguoi deo d6ng ho va 70 nguoi
d6i nén. Hoi ¢6 it nhat bao nhiéu nguoi thoa man tat ca cdc diéu kién trén?



TRUONG PAI HQC THUY LQI PE THI OLYMPIC TOAN SINH VIEN 2014
B¢ mon Toan hoc Thoi gian lam bai : 150 phiit.

Caul (a) Chung minhrang v&i n>0, tich phan sau khéng phu thudc vao n

(N

I= J[cosz(sin” x) + sin(cos” x)]dx
0

(b) Cho ham sd f(x)=x(x=1)(x=2)...(x—2014). Tinh £'(2014).

Cau2 (a) Cho diy sd: uy =Ly, =24u,uy =3+ uy,...,uy =k +u_y,...

. k(k+1
Chirng minh rang: u;, = %
1 1 1
(b) bat §, =1+ + +..+
1 1 1 1 1 |
I+ I+ +— I+ 4+ +—+—
6 3 U U,

Ching minh ring: S, > 1010

x4+ %+ x4 x, =0
XI_SX2 +X3 ++xn =2
Cau3 Giai hé phuong trinh x4+ x, —7x; +...4+x, =2

X +x+x+..—R2"—Dx, =2
Ciud (a) Tim da thic bac nhé nhét dat gid tri cyc dai la 6 tai x=1 va gia tri
cuc tieu 12 2 tai x=3.

(b) Tim ham s6 f(x) c6 dao ham lién tuc trén R thdéa man

F@=[[Fo+320f@0- 20 |di+8
0

s 1
Cau5 (a) Cho x’+x+1=0.Ching minhring: —=
X
Tir d6 tinh gid tri cta biéu thic:
2014 1 1 1

_ 2 o -
A=x+x"+..+x +x+x2+...+ 014

(b) Trong cudc thi chay giao hiru gitra hai doi, moi doi 5 nguoi. Van dong
vién ndo vé thu n thi doi d6 dugc n diém va khong c6 van dong vién nao
dong hang. D01 nao it diém hon s& thang Hoi do1 thang ¢6 thé nhan duoc
diém 1a cdc gid tri nao?



TRUONG PAI HOC THUY LOI PE THI OLYMPIC TOAN SINH VIEN 2015
B¢ mon Toan hoc Thoi gian lam bai : 150 phiit.

xInx+(x—1)In(x—1) d
x(x—1)

(b) Gia st f(x) la ham lién tuc va duong vd1 moi x > 0.

Caul (a) Tinh nguyén ham 1 =J

[1f @t

Chtng minh ring g(x) = ?C
[r@rar
0

12 ham ddng bién trong khoang (0,+co).

dF (x)

Goi y: Néu F(x)= j f(Hdt thi = f(x)

=da

. X
Cau2 Cho ae[0;1] va day so {x,} xdc dinh boi !
X, =2x,(1-x,), Vn21

(a) Chirng minh rﬁng X, S% voimoi n>1.

(b) Chirng minh day {xn} hoi ty va tinh lim x, .

n—>+oo
=X+ 2x) +2x3+ x4 + x5 — x5 =1
Cau3 Giai hé phuong trinh

— Xt 2X) X3 =Xy +2x5 + X5 =1

CAud Cho ham sd f(x) lién tyuc trén [%;2} thoa man xf (x) +l f (lj <2.
x" \x
2
Chirng minh ring j f(x)dx<2In2.
1/2
Cau 5 (a) Timda thic P(x) c6 bac 16n hon 2 va thoa man P(2x) = P'(x).P”(x).

(b) Hai ban A va B tién hanh mot trd choi véi 2015 hat dau, theo cdch léy
luan phién nhau. MB&i 1an c6 thé léy khoi dong hat dau 1, 2 hodc 3 hat. Nguoi
nao lay cubi cung hét dau trong dbng thi nguoi do thang. Tim chién thuét
cua nguoi ludn thing? Khi nio A 1a nguoi lay trudc ma B 1 nguoi thing,
néu B biét chién thuat d6?



TRUONG PAI HQC THUY LQI DE THI OLYMPIC TOAN SINH VIEN 2016
B¢ mon Toan hoc Thoi gian lam bai : 150 phiit.

Cau 1 (a) Str dung phép ddi bién x =a — y véi a thich hop dé tinh tich phin sau

JIn(9 — x) I

4
I=
[ JIn(O — x) +/In(x +3)

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

1 1
Chtng minh ring fP”(x)x(x —Ddx= 2f P(x)dx
0 0

Cau 2 Cho day sb {u,} xac dinh boi cong thire u, =1n 5
n

l—i] volr n=2,3,4,...

. : : 1
Rut gon tong S =u, +uy +...+u,. T dé chimg minh lim § = lnE.

n—oo

Cau 3 Giai h¢ phuong trinh:

1 2 3
+ - =1
xX+y y+z ZzZ+x
12 N 3 1
xX+y y+z ZzZ+Xx
1 2 3
- + + =1
X+y y+z 2zZ+x

Caud Tim ham sé6 f(x) c6 gid tri lon hon 1 va xdc dinh véi moi x >0, biét rang

f(x)+l]2_\/x+l+l
fx)—1 Va+1-1

Caus (a) Trong mat phang, mot tap hop gdm 8 duong thang song song cat mot tap
hop gém n duong thang song song theo phuong khac, tao thanh 420 hinh
binh hanh (nhi€u hinh c6 thé phu hinh kia). Hay tinh n.

(b) C6 4 nguoidandong A, B, C, D can di qua mot chiéc
cau rat yéu trong dém tdi. Khdng may 1a chi c6 mot cay
dudc, khong c6 dude thi khong thé qua cau duogc. Thoi
gian qua cau cua A,B,C,D lan luot 1a: 1 phut, 2 phuit,
7 phit va 10 phit. Mdi lugt di chi duoc nhiéu nhét 2
ngudi va theo thoi gian cua ngudi di nhidu hon. Hoi )
thoi gian ngan nhat dé 4 nguoi dan 6ng qua cau la bao  Anh minh hoa.
lau?




