VIEN TOAN UNG DUNG VA TIN HOC

PE 1 PE THI MON PAI SO GIUA HQC KIi 20151
Thoi gian: 60 phat

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
cua sinh vién.

Cau 1(1d). Cho A, B 1a cic ménh dé&. Chitng minh ménh dé (4 A B) — B 14 hang dung.

Cau 2(1d). Cho A = {(x,y) € R?|x = 0} vaanh xa f: R? - A véi f(x,y) = (x%,x + y). Anh
Xa f c0 phai la toan &nh khong? Tai sa0?

Ciu 3(1d). Cho A4, B, C 1a c4c tap hop bat ki. Chtztng minh:
(AU B)\C = (A\C) U (B\0).
Cau 4(1d). Giai phuong trinh phirc z* — 2z%2 + 2 = 0.

i [(a+1 -1 a
Caub5(d). TimadématranA=| 3 a+1 3 | kha nghich.
la—1 0 a—1

11
Cﬁu6(ld).ChoA=i ﬂ,B= 0 1| Tim X théa mén AX — BT = X.
1 0

X+2y+3z+4t =4
3x+7y +10z + 11t = —11
X+2y+4z+ 2t =-3
x+2y+2z+7t=-6

Cau 7(1d). Giai hé phuong trinh

Cau 8(1d). Xac dinh A c R? dé 4nh xa f :{0;%} x[0;7] > A, f(X,y) = (sinx+cosx;2cos y)

la song anh.

21
AT FILALCIINIE TR ol

m=13

Cau 9(1d). Cho z, =cos

2 10
0 1 0], hdytinh A,
0 0 2

Cau 10: (1d). Cho A =




VIEN TOAN UNG DUNG VA TIN HOC

PE 4 PE THI MON PAI SO GIUA HQC KIi 20151
Thoi gian: 60 phat

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
cua sinh vién.

Céu 1(1d). Cho cac ménh dé A va B. Chang minh cac ménh dé 4 —» B va A A B 1a twong duong
logic.

00

Cau 2(1d). Cho anh xa f :R\{~1} > R, f (x) = ——. Xéc dinh f~((~1; 0]).

|_\

Cau 3(1d). Cho A4, B, C, D 1a céc tap hop bt ky. Ching minh:

[(Au ON\(B U D)] c [(A\B) U (C\D)].
Cau 4(1d). Giai phuong trinh phuc z* — (1 — 2i)z2 —i — 1 = 0.
1 4 m+8 5

Cau5(1d).ChomatranA = |-1 1 7 1 [[Timmdér@d) = 2.
2 3 0 2m+6

) -1 =17 5 [ 1 0 2] o
Cau6(1d).ChoA—[_2 1],3_[_2 . 1].T|thhoamanB XA = 2X.

xX+y+z+t=2
2x+3y+2z+2t=6
3x+4y+4z+3t=7
x+y+2z+2t=3

Cau 7(1d). Giai hé phuong trinh

Céu 8(1d). Xac dinhtap A € R? d&¢ anh xa f: A - (0; +0) x [—-1;1]; f(x,¥) = (e*;cos y) la
song anh.

49
Ciu 9(1d). Tinh tong S = > (-)"*CZ

n=1

Cau 10(1d). Cho A = [_1[ _11] hay tim A%°.



VIEN TOAN UNG DUNG VA TIN HOC

PE 5 PE THI MON PAI SO GIUA HQC KIi 20151
Thoi gian: 60 phat

Chit y: Thi sinh khéng dwoc sie dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
cua sinh vién.

Céu 1(1d). Cho p, g 1a nhitng ménh d&. Chitng minh rang biéu thic ménh dé (p Aq) = p 1a
hang dung.

Ciu 2(1d). Cho cac tap hop 4 = {x € N|x2 — 4x — 5 < 0}, B = [-1;2),

C= {x € Q,SL > 0} Xac dinh B\(A n C).
—X

Cau 3(1d). Chodnh xa f: R = R, f(x) = x% — 3x VAtip A = {x € R|—2 < x < 4}. Tinh f(4)
va f-1(4).
Cau 4(1d). Giai phuong trinh phtc (2 + 2v/3.1)z% = 4.

Cau 5(1d). Tim ma tran X théa mén [g 2] X=X+2 [i _21] _ [; g] .

2x+2y—3z=1
Céu 6(1d). Cho hé phuong trinh{ x —y +z =3 vgi m la tham sb.
3x+y+mz=4

a) Giai he voim = —2
b) Tim m dé hé vd nghiém.

Cau 7(1d). Cho anh xa f: R? - R?, f(x,y) = (x3,x% + y). Chung minh f 1a mét song anh.
Cau 8(1d). Tinh |z,2 — z,2| V6i z4, z, |a hai nghiém phirc ciia phuong trinh
iz2—(24+1)z+3=0
Céu 9(1d). Cho A 1a ma tran vudng cip 2015. Chirng minh ring
det(4 — AT) = 0



VIEN TOAN UNG DUNG VA TIN HOC

PE 2 PE THI MON PAI SO GIUA HQC KIi 20161
Thoi gian: 60 phat

Chit y: Thi sinh khéng dwoc sie dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
cua sinh vién.

Céu 1(1d). Cho p, g 1a cc ménh dé. Cac ménh @& (p — q) A q va p A q co tuong duong logic
hay khong? Tai sao?

Cau 2(1d). Cho 4, B, C la nhiing tap hop bat ky. Chitng minh rang

A\(B\C) = (A\B)u (AN ()
Ciu 3(1d). Cho anh xa f: R — R, f(x) = x® — x. Xéac dinh a, b biét f~*({a}) = {0; —1; b}.
Cau 4(1d). Giai phuong trinh phtc (1 + z)3( + 1) = 4, véi i 1a don vi 4o.

A - . s o2 17 1 31"
Cau 5(1d). Tim ma tran X thoéa méan X [1 1= 2X — 2 [2 1
1 m+1 2 m i
Cau 6(1d). Chomatran A = [—1 -m m 2-—-m| Timmdér(A) =2.

2 2m+3 m+6 3m
X—2y+2z=m
Cau 7(1d). Tim m dé hé 2x+ (m—3)y+7z=m?  c6 nghiém duy nhat.
x+(m—-1)y+(m+5)z=3m3

Cau 8(1d). Phan tich da thic p(x) = x* — 2x3 + 5x2 — 2x + 4 thanh tich cta 2 da thtc bac 2
vé6i hé sb thuc biét p(—i) = 0.

2015
Cau 9(1). Cho &, = c0s 2 +isinK2% K ~0,1,...,2015 Tinh > (5)*"
2016 2016 &

Céu 10(1d). Cho A, B 1 hai ma tran vudng cap n > 2 sao cho AB + A + B = 0. Chtng minh
rang néu A kha nghich thi B kha nghich.



VIEN TOAN UNG DUNG VA TIN HOC

PE 3 PE THI MON PAI SO GIUA HQC KIi 20161
Thoi gian: 60 phat

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
cua sinh vién.

Céu 1(1d). Cho p, q 1a cac ménh dé. Cac ménh dé p — q va g = p c6 tuong duong logic hay
khong? Tai sao?

Cau 2(1d). Cho anh xa f: R\{1} = R, f(x) = X—f Xac dinh £71((0; 1]).
X_

Cau 3(1d). Gia st f(x), g(x) la cac ham sé xac dinh trén R. Pat A = {x € R|f (x) = 0},

f(x)
f()+9(x)
Cau 4(1d). Giai phuong trinh phuc z* — (2 + i)z? + 2i = 0, véi i 1a don vi 4o.

1 -1
1 0
0 2

B = {x € R|g(x) = 0}. Biéu dién qua 4, B tap nghiém cua phuong trinh

Cau 5(1d). Cho A = B _ﬂ B = _Tim X thoa man BT — AX = 2X.

1 1 1
2 x -3
4 x? 9

Cau 6(1d) Tim x dé = 0.

xX+2y—z+3t=2
2x +2y—5z+8t=2
x+4y +4z+ 6t =13
4x +8y — 2z + 14t = 14

Cau 7(1a) Giai hé sau bang phuong phap Gauss

Cau 8(1d) Cho 4, B, C la c4c tap hop bat ki. Chung minh rang néu (A\C) c (B\C) va
(AnC)c (BNnC)thiA cB.

Cau 9(1d) Cho &nh xa f: R? = R?, f(x,y) = (x + ay, x — y). Xac dinh tat ca c4c gia tri cua a
dé £ 1a mot song anh.
1 1 1

1 1 1
1 1 1

Cau 10(1d) Cho 4 = . TiNh S = A + A% + -+ + A2016,




VIEN TOAN UNG DUNG VA TIN HOC

PE 6 PE THI MON PAI SO GIUA HQC KIi 20161
Thoi gian: 60 phat

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
cua sinh vién.

Céu 1(1d). Cho p, g 1a c&c ménh dé. Chung minh biéu thicc ménh dé (p = q) V g la hang ding.

Céu 2(1d). Cho cactap A = [a — 1;a], B = [b; b + 1] Véi a, b 1a céc sb thuc. Tim diéu kién cua
a,b sao cho A N B # Q.

Cau 3(1d). Cho &nh xa f: R — R, f(x) = x? + 3x — 4 va A = {0; —6}. Xac dinh f(4) va
1.

Cau 4(1d). Giai phuong trinh phuc z2 — (5 — i)z + 6 — 7i = 0, véi i 1a don vi 40.

1 -1 0
Cau5(1d).ChoA=[2 1 2] va da thuc P(x) = x2 — 2x + 1. Tinh P(A).
0 1 1
i a+3 1 a
Cau 6(1d). Tima dématrainA=| 2 —a 2a + 1| kha nghich.
5 1 2
x—y+2z=1
Cau 7(1d). Giai hé phuong trinh {Zx +y+3z=8
3x+5z=9

Cau 8(1d). Cho z,, z, 1a hai nghiém phuc cua phuon trinh iz2 + (2 + i)z — 7 = 0.

4 5
z, 1

Tinh

2 1

Cau 9(1d). Anh xa f: R? - R?, f(x,y) = (x3,x2 + y) c6 la mot song anh hay khong? Tai sao?

Cau 10(1d). Cho 4 = [ 7, vei i 13 don vi do. Tinh 43 va 4.



VIEN TOAN UNG DUNG VA TIN HOC

PE 1 PE THI MON PAI SO GIUA HQC K1 20171
MA HP 1141, Nhom 1, Thai gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Céu 1(1d). Cho 4, B, C 1a céc tap hop bat ki. Chung minh ring
(A\B) N C = (A N C)\B.
Cau 2(1d). Cho anh xa f: R - R, f(x) = x? — 3x + 2. Xac dinh f~1((0; 2]).
Cau 3(1d). Giai phuong trinh trén C:iz?> — (1 +8i)z+ 7+ 17i =0
Cau 4(1d). Tapcac matran W = {A = [Z IZ] |a, b,c € R} véi phép cong ma tran cé 1ap thanh
mot nhom khéng? Vi sao?

2 1 1 31" _ [0 —1]

1 1 2 5 1 0
(a+5x+3y+QRa+1)z=0

Cau 6(1d). Tim a dé hé ax+(a—1)y+4z=0  c6nghiém khong tam thudng.
(a+5x+(a+2)y+5z=0

Céu 5(1d). Tim ma tran X thoa mén [ ]X —2 [

Céu 7(1d). Giai hé phuong trinh sau bang phuong phap Gauss:

xX+2y—z+3t=12

2x +5y—z+ 11t =49
3x + 6y —4z + 13t = 49
Xx+2y—2z+9t =33

Cau 8(1d). Cho ca&c ménh dé A, B, C thoaman (AAC) - (BAC)va(Av C) —» (BV C) lacéc
ménh dé dung. Chirg minh rang A — B 1a ménh dé dung.

Ciu 9(1d). Cho anh xa f: R? - R?, xac dinh boi f(x,y) = (x> — y,x + y). Anh xa f c6 1a don
anh, toan anh khong? Vi sao?

Cau 10(1d). Cho ma tran thuc A vudng cap n > 2 sao cho tong cac phan tir trén dudng chéo
chinh cia ma tran AAT bang 0. Chiing minh rang ma tran A 1a ma tran khong.



VIEN TOAN UNG DUNG VA TIN HOC

PE 1 PE THI MON PAI SO GIUA HQC KI 20172
Thoi gian: 60 phat

Chit y: Thi sinh khéng dwoc sie dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
cua sinh vién.

Céu 1: (1d). Lap bang tri chan ly caa biéu thic ménh dé sau:
[AAB)VC] > B
Cau 2: (1d). Cho céc tap hop 4, B, C. Chitng minh A\(B U C) la tap con cta (B\C) U (A\B).

Cau 3: (1d). Cho anh Xa f: R - R xac dinh béi f(x) = 2x? — 1 vakhoiang A = (—1; 3). Xac
dinh céc tap hop f(4) va f~1(4).

Cau 4: (1d). Cho z,, z, la cac nghiém phuc cua phuong trinh z2 + (3 — 2i)z + 6 + 5i = 0. Tinh
|2y — z,].

Cau 5: (1d). Cho matran A = [_f ;] Tinh 43 — 34.

1 2 -2 -3 =2

Cau 6: (1d). Timmatran X thoaman| 2 3 2(X =121 28

-1 1 1 7 8

i m 2 -1 3 )
Cau 7: (1d). Timm dé hangctiamatranA=12 m 1 2] bé nhat.
3 1 2 0

1 a 0 2
A o e 2 -1 1 3
Cau 8: (1d). Tinh dinh thtrc 2 0 1 1
3 2 b 0

ZX1+mXZ_X3 =O

Céu 9: (1d). Tim m dé hé phuong trinh {mxl + x, + 2x3 = 0 ¢6 nghiém khong tam thuong.
Xy —mxy, —3x3=0

Cau 10: (1d). Cho &4, €5, ..., £5091g 1 cac can bac 2018 phan biét phac cua 2018. Tinh

2018

A=) (;)3

i=1




VIEN TOAN UNG DUNG VA TIN HOC

PE 1 PE THI MON PAI SO GIUA HQC K1 20173
MA HP 1141, Nhém 1, Thei gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Céu 1(1d). Khing dinh sau day 1a ding hay sai? Giai thich!
“Néu A4, B, C la céc tap hopthtamdn ANB=ANCthiB =C.”

Céu 2(1d). Cho N 1a tap hop cac sb tu nhién, anh xa f: N = N, f(x) = 2x + 1 ¢6 phai 1a don
anh khéng? Co la toan anh khéng? Tai sao?

Céu 3(1.5d).
a) Giai phuong trinh sau trong trudng s6 phuc:
(z —i)* = =7 + 24i.

b) Hay biéu dién tap nghiém ciia phuong trinh trén trong mat phang phuec.

-1 0
Cau 4(1.5d). Cho ca&c matran A = [ 12 _3],3 = [1 _2],6 =|—2 1|.Phép tinh ndo
-1 0 0 2 3 4 1

thuc hién duoc? (4 + C); B(A4 + CT); CTB. Hay thuc hién phép tinh do.

Cau 5(1d). Giai phuong trinh ma tran:

1 - 11
ZyT _ _
(2 X 2E> 2 [2 3]
V6i E 1a ma tran don vi cap 2.
Céu 6(1.5d). Tim s6 thuc a dé ma tran sau c6 hang bé nhit:
2 2—a 4 a’
1 1—a 2 0
3 3—2a 8-a 4

Céu 7(1.5d). Tim méi lién hé rang bugc giira a, b, ¢ dé hé phuong trinh sau c6 it nhat mot
X1 +3x, +x3=a

nghiém {x; + 2x, — x3 = —b.
3x1+7x, —x3 =¢C

Cau 8(1d). Cho tap hgp G # @ va G cung vai phép toan hai ngbi * 1a mot nhom théa man

x *x = e,Vx € G,e — phan tir trung hoa cua G. Hoi (G,*) c6 phai 1a mot nhém giao hoéan hay
khong? Vi sao?



VIEN TOAN UNG DUNG VA TIN HOC

PE 1 PE THI MON PAI SO GIUA HQC KIi 20181
MA HP 1141, Nhém 1, Thei gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
cua sinh vién.

Céu 1(1d). Cho 3 ménh dé p, g, r. Hoi hai ménh dé (p Aq) = rva (p = r) A (g = ) c6 tuong
duong logic hay khong?

Cau 2(1d). Cho anh xa f: R — R?, f(x) = (x? — 4; x3 + 1) c6 1a don 4nh khong? Tai sao?
Cau 3(1,5d). Tim z € C sao cho
1+ (Z+20+@EZ+202+@Z+203+(@E=+20*=0

Céu 4(1,5d). Tim m dé hé sau c6 vo s6 nghiém

2x+7y+(2m+1)z =2

{ xX+2y+mz=-1
3x+9y+4mz=2m—-1

CauS(ld).TlmmatranXthoaman:X1 (1) :% 15 2 —13

Cau 6(1,5d). Choanh xa f:R® - R3, f(x,y,2z) = 2x —y + z,x — z,x + my).

1l 1]=[6 2 -7

Tim m dé f 1a toan anh.

Cau 7(1d). Cho ma tran A kha nghich va 1 € R thoa mén det(A4 — AE) = 0 trong d6 E la ma
tran don vi. Ching minh rang

[ /I- ]
e .

S = CJo1g — 3C3918 + 3°Co1g — 33CHp1 + -+ — 31099C5018



VIEN TOAN UNG DUNG VA TIN HOC

PE 3 PE THI MON PAI SO GIUA HQC K1 20181
MA HP 1141, Nhom 1, Thei gian: 60 phut

ChQy: Thi sinh khéng dwoc sir dung tai liéu va Giam thi phdi ki Xac nhdn sé dé vao bai thi
cua sinh vién.

Céau 1: (1,5d). Cho 3 ménh p, q,7. Biét p — g 1a ménh dé dung. Hoi ménh dé (p vr) - (q V1)
dang hay sai? Tai sa0?

Cau 2: (1d). Anh xa f: R —» R?, f(x) = (2x + 1;x — 3) la toan anh khong? Tai sao?

143 ) .
Cau 3: (1,5d). Cho z, :( \/_\/_] ,ne N Tim n nho nhat d¢ Re(z,) = 0.
3+i
i 1 m -1 2 )
Cau 4: (1,5d). Timm déhangmatranA =12 -1 m 5] nho nhat.
1 10 -6 1

Cau 5: (1,5d). Tim A dé ton tai ma tran X thoa man

1 1 -2 0
2 -1 11X=]| 2
4 1 A A+5

Cau 6: (1d). Cho anh xa f: C = C, f(2) = z5 + V3. Tim f~1({i}).
Cau 7: (1d). Cho matran A va A € R théa man det(A — AE) = 0, trong d6 E la ma tran don vi.
Chang minh rang det[A% + 24 — (A2 + 2A)E] = 0

Céu 8: (1d). Cho ma tran A # 0 va ton tain € N,n > 2 sao cho A™ = 0. Chiing minh rang
det(A — E) # 0, trong d6 E la ma tran don vi.



VIEN TOAN UNG DUNG VA TIN HOC

PE 5 PE THI MON PAI SO GIUA HQC K1 20181
MA HP 1142, Nhom 2, Thei gian: 60 phut

Chit y: Thi sinh khéng dwoc sie dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
cua sinh vién.

Cau 1(1d). Trong R% chocac tap A = {(x,y) € R®*|x + y = 4}, B = {(x,y) € R?|x* —y = 8}
Xac dinh tap hop A N B.

Cau 2(1d). Cho anh xa f: [3; +9) — R, xac dinh bsi f(x) = x? — 6x + 8. Xét xem f ¢6 la don
anh hay khong? Tai sa0?

Cau 3(1d). Xét anh xa f: R - R? xac dinh boi f(x,y) = (x + 2y, 2x — y).
Cho A = {(x,y) € R%|x? + y2 = 4}. Xc dinh f(A).
Cau 4(1d). Tim nghiém phtrc cia phuong trinh: (z + i)* = (2z — i)*.

i , . [ 2 -3
Cau 5(1a). Cho céc matre_mA—[_2 ]B [_ _2 15

Tim matran X sao cho AX = BT, v4i BT la ma tran chuyén vi cua B.

1 1 2 b
Cau 6(1d). Bién luantheo a, b hangciamatranA=(2 1 -1 2|.
4 3 a 5

mx+y+z=0
Cau 7(1d). Xac dinh m dé h¢ phuong trinh v6 sé nghiém { 3x—y+2z=0
7x+y+2mz=0

X1 +x, +x4 =3

1_2.X3+X4:5

x2+X3+2.X4,=3
3X1+XZ_3X3+X4=8

Cau 8(14d). Giai hé phuong trinh

Cau 9(1d). Bién luan s6 nghiém cta hé phuong trinh theo m, n:

—x+tay+2z=1

{ x+2y+z=2
x+5y+4z=5»>

Cau 10(1d). Cho A la ma tran vudng théa man 43 = 0, véi 0 la ma tran khéng. Ki hiéu E 1a ma
tran don vi cling cap véi A. Chitng minh

(E+A)1=E+ A+ A%



VIEN TOAN UNG DUNG VA TIN HOC

PE 1 PE THI MON PAI SO GIUA HQC KI 20191
MA HP 1141, Nhém 1, Thoi gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Cau 1(1d). Ménh dé: “x? + 2x — 3 vd nghiém nén 3 + 5 > 10” dung hay sao? Tai sa0?
Cau 2(1d). Choanhxa f:E —» Fva® # B c F. Chang minh rang:
f1(F\B) = E\f~'(B)
Cau 3(1d). Tim tam thuc bac 2 hé sb thuc P (x) sao cho:
P(1) =0;P(-1) =4P(2) =1
Cau 4(1d). Tim cac nghiém phuc ctia phuong trinh: z1° + 25+ 1 =0

Cau 5(1d). Tap hop G = {z € C:|z| = 1} c6 |1ap thanh nhém véi véi phép nhan sé phic hay
khong? Tai sao?

Cau 6(1d). Ky hiéu M,,, 1atap hop cac ma tran co kich thuéc 1 x 2. Tim m dé anh xa
o 2 -17,, .
fi Mgz > My V6i £(X) = X | " m] 1a don anh.

-2 1 -3 -6
A . 2 A A 1 0 5|1,_| 6
Céau 7(1d). Tim m dé ton tai ma tran X sao cho: X =
-1 2 -1 m
01 3 2
-2 -1 1
Cau8(1d).ChoA=| 1 0 3|.TimA€Rsaochodet(4—AE) = 0, v6i E la ma tran don
0 1 1

Vi cap 3.

Cau 9(1d). Cho 4, B la ma tran vudng cling ¢ théa man 42°1° = 0 va AB = A + B. Chung
minh rang: det(B) = 0



VIEN TOAN UNG DUNG VA TIN HOC

PE 4 PE THI MON PAI SO GIUA HQC KI 20191
MA HP 1141, Nhém 1, Thoi gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Cau 1(1d). Ménh d& “Hang ctiia ma tran A = [; _2] bang 1 nén bat phwong trinh x2 — 6x + 5 < 0
vO nghiém” dung hay sai? Tai sa0?
Céu 2(1d). Cho 3 tap hop 4, B, € khac tap rdng. Chirng minh rang

AX(BNC)=(AXB)Nn(AxC).

—1+i\/§

Cau 3(1d). Cho z = — Tinh gia tri S = 22019 + (2)2079,

Cau 4(1,5d). Tim ma tran X sao cho
1 3 1 =3 21_ L1 2 -1
[—2 —S]X_ 2 [0 2 —1] =3 [—2 —1 2]
Cau 5(1d). Cho anh xa f: C - C, f(z) = 2z° —v2. Tim f1({-iv/2}).

1 -1 3 m
-1 0 2 -1
0 -1 5 3

Cau 7(1d). Choanh xa f: R2 > R, f(x,y) = x? +y? —2x —4y —3vaA = [0;2] x [-1;1].
Tim f(A).

Cau 6(1,5d). Cho ma tran A = .Timm dé r(4) = 3.

Céu 8(1d). Tim m dé phuong trinh ma tran sau c6 vo s6 nghiém

-1 2 2m 3
2 =7 m-—-1|X=|-2|.
1 -5 4m 1

Céu 9(1d). Cho A = (ay;), , thoa man a;; + a;; = 0;i,j = 1,9. Ching minh rang h¢ phuong
trinh $7_; a;;x; = 0, i = 1,9 ¢6 nghiém khong tam thuong.



VIEN TOAN UNG DUNG VA TIN HOC

PE 5 PE THI MON PAI SO GIUA HQC KI 20191
MA HP 1142, Nhom 2, Thoi gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Cau 1(1d).ChoA={x €R:f(x) =0} vaB = {x € R: g(x) = 0} vdi f(x) va g(x) la c&c ham
f 2019 (X)

s6 xac dinh trén R. Biéu dién tap nghiém cta phuong trinh
2019g(x)

=0qua4,B.

Cau 2(1d). Choénhxa f:R > R, f(x) = x> —3x vatap A= {x € R;;—_l > 0} . Xac dinh f(A).
—X

Cau 3(1d). Giai phuong trinh trén C: z2 — (3 — i)z + 4 — 3i = 0.

-2 2 0
Caud(1d).Chod=| 0 -2 1] va da thirc P(x) = x2 + 4x + 4. Tinh P(4).
1 1 =2

— T 9
Cau 5(1.5d). Tim ma tran X théa man [i ﬂ X=2 H ;] + X vé&i AT 1a ma tran chuyén vi
cua A.

m+1 m 5
1 m 3—m
m 0 m+1

Cau 6(1d). Timm dé matran A = khong suy bién.

x+y—2z=1
Cau 7(1.5d). Giai h¢ { 2x +z =3 bang phuong phap Gauss.
Ix+y—z=4

Céau 8(1d). Tim s6 nguyén m 16n nhit sao cho anh xa f: [m, 2] = [0,4], f(x) = x? 1a mot toan
anh nhung khong phai don anh.

Céu 9(1d). Cho A, B 1a ma tran thuc, vudng cap 2019 thoa méan:
AB + 10A + 2019B =0
Chuang minh rang: AB = BA.



VIEN TOAN UNG DUNG VA TIN HOC

PE 1 PE THI MON PAI SO GIUA HQC K1 20193
MA HP 1141, Nhém 1, Thoi gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Cau 1.(@) Cho A ={x € R|f(x) = 0}; B={x € R|g(x) = 0}, 6 d6 f(x) va g(x) la cac ham
s6 xac dinh trén R. Biéu dién qua 4, B tap nghiém cua phuong trinh

f090)
FCOT+1g Gl

Ciau 2.(1d) Cho 4, B, C la cac ménh dé, trong d6 A — B la ménh dé dung, B 1a ménh dé sai.

Ménh dé A — C ding hay sai? Vi sao?

Ciu 3.(1.5d) Cho anh xa R? — R?, f(x,y) = (x + y® —x + y*). Anh xa trén c6 phai don anh,
toan anh khéng? Vi sao?

Ciu 4.(1.5d) Cho &nh xa f: R — R, f(x) = x% — 3x + 4 VA A = (1; 2], tim £(A), f~1(4)?
Céu 5.(1d) Cho f: C - C xée dinh boi f(2) = z6. Tim £ ({(V3 +1)"}) 2

Céu 6.(2d) Giai va bién luan s nghiém ciia hé phuong trinh theo tham sé a, b

Céu 7.(1d) Tim hang cia ma tran A theo tham sé a

a 3 1 2

_ |4 1 7 2
A= 9 -3 14 1
1 4 3 3

Céu 8.(1d) Cho A4, B 1a c4c ma tran vudng cap n thoa man A2°2° = Eva(A—E)B =B, 0 d6 E
la ma tran don vi. Chirng minh detB = 0



VIEN TOAN UNG DUNG VA TIN HOC

PE 1 PE THI MON PAI SO GIUA HQC KIi 20201
MA HP 1141, Nhom 1, Thei gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Céu 1(1d). Cho 3 ménh d& 4, B, C. Néu ménh dé A — B 1a dung thi ménh && (AA C) = (B AC)
la dGing hay sai? Vi sao?

Cau 2(1d). Choanh xa f: X = Y va A4, B c X. Bao ham thirc sau dung hay sai? Tai sa0?
fEONf(B) < f(A\B)
Cau 3(14). Giai phuong trinh trén C: (1+ iV3) 2% = (V3 +i) -

Cau 4(1d). Tap G = {z € C:z”7 = 1} ¢6 lap thanh mot nhém vai phép nhan sé phirc hay khdng?
Vi sa0?

1 2 3 11 2 L2 3
caus5(2d).ChoA=|4 5 6|,B=|2 3 3],c=[2 o)
8 8 9 4 4 4

a) Tinh (A —2B)2.
b) Tim X théa man AX(A — 2B)? = 11CT".
2 m 4 3

1 1 2 2] 1a Ién nhit.
1 1 2 1

Céu 6(1d). Tim m dé hang cia matran A =

x+2y+z=0
Céu 7(1d). Tim m dé hé { —x +my —2z =0 c6nghiém khdng tim thuong.
m+Dx+y—z=0

Cau 8(1d). Cho &nh xa f:R? - R?, f(x,y) = (y3,x + y?). Chung minh f la mét song anh va
tim anh xa ngugc cua f.

Céu 9(1d). Cho A4, B la c4c ma tran vudng cip n va A 1a ma tran kha nghich. Ching minh rang
r(AB) = r(B), ¢ @6 r(X) la hang cia ma tran X.



VIEN TOAN UNG DUNG VA TIN HOC

PE 2 PE THI MON PAI SO GIUA HQC KI 20201
MA HP 1141, Nhom 1, Thei gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Céu 1(1d). Cho 3 ménh d& 4, B, C. Néu ménh dé (A A C) = (B A C) la ménh dé sai thi ménh dé
B — A la dung hay sai? Vi sao?

Céu 2(1d). Cho 4nh xa f: X — Y. Tinh chat sau vé tap anh dting hay sai? Tai sa0?
f(A\B) c f(A\f(B) VA,BcX
Cau 3(1d). Giai phuong trinh trén C: (—V3 +i) 23 = (1 - iV3) .

Cau 4(1d). Tap G = {z € C: z° = 1} voi phép nhan thong thuong ¢ 1a mot nhdm khong? Vi

sao?
1 4 6 1 2 3 1 4
Cau5(2d).Chod =2 5 8|,B=[1 3 4|,c=[2 5|
4 6 9 2 3 4 3 6

a) Tinh (A — 2B)%

b) Tim X théa mén (4 — 2B)?XA = 5CT.

m -1 -3 0 )
2 2 1 —1/|lanho nhat.
1 -1 2 1

Céu 6(1d). Tim m dé hang ciamatran A =

x+my+z=0
Cau 7(1d). Tim m dé h¢ {(m — 1)x — y + 2z = 0 ¢6 nghiém khdng tim thuong.
2x+y—z=0

Cau 8(1d). Cho anh xa f: R? - R?, f(x,y) = (x3,x% + y). Chang minh f la mét song anh va
tim anh xa ngugc cua f.

Céu 9(1d). Cho A4, B la c4c ma tran vudng cip n va A 1a ma tran kha nghich. Ching minh rang
r(AB) = r(B), 6 d6 r(X) la hang cia ma tran X.



VIEN TOAN UNG DUNG VA TIN HOC

PE 4 PE THI MON PAI SO GIUA HQC KIi 20201
MA HP 1141, Nhom 1, Thei gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Céu 1(1d). Cho cdc ménh dé p,q var. Haiménh dé (p v q) » rva (p = r) A (g = r) c6 tuong
duong logic khong? Tai sao?

Ciu 2(1d). Cho anh xa f: R — R, f(x) = x2 — 4x. Xac dinh (f o £)(x) va tinh (f o £)~1({0)).
Cau 3(1d). Giai phuong trinh phirc: 1 —z +z2 — 23+ z* =0
Céu 4(1d). Cho X 1a tap hop cac ma tran vudng cép 2 c6 dinh thac bang 0 hodc 1. Tap X clng

phép nh&n ma tran c6 1ap thanh mét nhém khéng? Tai sao?

Caus@d).choa=[7 J].B=[) %

a) Cho P(x) = x2 — 3x + 2. Tinh P(4)
b) Tim ma tran X sao cho AX (43 — 342 + 2A4) = BT A.

1 2 1 a
Cau 6(1d). Bién luan theo a, b hang cia matran A=| 2 b+3 2 3a+2|.
1 -b+3 1 a-1

X, +mx, —x3 =3
Cau 7(1d). Timm dé he { mx; + x; + x3 = 4m  ¢6 nghiém duy nhat.
2%, + 2%, + 3x3 = 3m?

Céu 8(1d). Cho céc tap hop A = {1;2; 3;4; 5} va B = {2; 4; 6; 8; 10}. X4c dinh tap hop X c6 sb
phan tir nho nhat, théa man (B\X) U (X\B) = A.

Céu 9(1d). Cho cac ma tran thuc A4, B vubng cap n (n > 2) thoéa man:
AB—nA—B =0
Chung minh ring AB?™ = B?"A.



VIEN TOAN UNG DUNG VA TIN HOC

PE 5 PE THI MON PAI SO GIUA HQC KIi 20201
MA HP 1141, Nhom 1, Thei gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Céu 1(1d). Cho céc tap hop 4, B, C. Chttng minh rang
(AN B)\C = An (B\C).

Cau 2(1d). Choanh xa f:R - R, f(x) = x? — 2x vatap A = (0; 3). X4c dinh tap anh f(4) va
tap nghich anh £=1(1(4)).

Cau 3(1d). Giai phuong trinh phuc: (z — 2i)%(—1 + iV3) = —4.

Cau 4(1d). Phan tich da thirc f(x) = (x? — 4x + 5)? + (x + 1)? thanh tich cta hai da thirc bac
hai véi hé sb thuc, biét f(1 +i) =0

. . . 4 11, _ -1 31"
Cau 5(1d). Tim ma tran X sao cho [5 5] X=2X+ [ 5 1
‘ 1 1 1
Cau 6(1d). Xac dinh diéu kiénctaa,b,csaocho|la b «c|#0.
a? b%* c?

X+ 2x, —x3+2x4=0D>b
Cau 7(2d). Cho hé { 2x; + 5x, + (a + 3)x, = 1 + 2b Véi a, b 14 cac tham sd.
Xy +xy —3x3+x4 =2b

a) Giaih¢vsia=b=-1
b) Tim a, b dé hé c6 vo sé nghiém.

Cau 8(1d). Cho anh xa f: R® - R3 xac dinh boi
f(x,y,2) = (x+y—2z2x—y;x—my+z), m latham sb
Tim m dé f la song anh.

Cau 9(1d). Cho A, B la cac ma tran vudng cap n kha nghich. Giai sir ton tai ma tran vudng cap n
kha nghich € sao cho C~'ABC la ma tran duong chéo. Ching minh rang ton tai ma tran vudng
cap n kha nghich D sao cho D~'BAD |a ma tran duong chéo.



VIEN TOAN UNG DUNG VA TIN HOC

PE 7 PE THI MON PAI SO GIUA HQC KIi 20201
MA HP 1142, Nhém 2, Thei gian: 60 phut

Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi

Cau 1(1d). Cho cac tap hop 4, B, C. Bao ham thirc sau dang hay sai. Tai sa0?
[(ANn B)\C] c [An (B\C)].
Céu 2(1d). Tim céc s6 phic z thoa man z6(1 + )* = (2 — iV12)"

Céu 3(3d). Cho cac ma tran

3-a 2 2 3 6 -1
A=| 2 1+a 2|,B=|3 8 0|, alathamsb
4 4 1 1 10 3

1) Tim a dé matran A 1a ma tran khong suy bién.
2) Tuy theo a tim hang cia ma tran A.
3) Véia = 2,timmatran X thoa mén AX = B + 2A.

Cau 4(2d). Cho h¢ phuong trinh

—3x;+x, +3x3+mx, =1
—2x1 + x, + x3 + (m+ Dx, =0 , m,n la cac tham s
—7x1+2x;+8x3+ (M —2)x, =n

1) Tim m,n dé hé phuong trinh c6 nghiém duy nht.
2) Giai hé phuong trinh véim = —1,n = 3.

Cau 5(2d). Cho anh xa f: R — R2, f(x) = (x — 2,x2 — 2x).

1) Anh xa f c6 la toan anh khéng? Tai sao?

2) Tim f~1(4) biét A = [0,1) X (—o0,3).
Céu 6(1d). Cho ma tran A = [CC‘ Z] théa man a + d = 0. Chitng minh véi moi ma tran B
vubng cap 2, ta c6

(A% + B)? = A* + 2BA? + B?



VIEN TOAN UNG DUNG VA TIN HOC

PE 1 PE THI MON PAI SO GIUA HQC KI 20202

MA HP 1141, Nhom 1, Thei gian: 60 phut
Chit y: Thi sinh khéng dwoc si¢ dung tai liéu va Giam thj phdi ki xac nhdn sé dé vao bai thi
Céu 1(1d). Cho cac ménh dé p, g, r. Biét ring ménh dé 4, B ¢6 gia tri chan Iy 1.

{A@(P—’q)/\(P—’T)
Be @Aaqvig—-r)

Xac dinh gia tri chan Iy cia ménh dé p - q.
Céu 2(1d). Biét rang i2 = —1. Tim s phuc z € € théa man

|z|? .
—+2z2=6+1.
z
Cau 3(1d). Tim m dé hé phuong trinh sau c6 nghiém khong tam thuong
x1+2x2_3.X3=0
—2x;+ (m—4)x, +8x3 =0
—3x;+(mMm—6)x, +(Mm+8)x3 =0

Cau 4(1d). Chotap X = {[Z Z] ,a,b € R}. Tap X cung phép todn cong ma tran cé lap thanh

mot nhom khong? Tai sao?

Cau 5(1d). Cho 4nh xa f: M,(R) - R?, f ([Zba 2:]) = (a® — b,a + b), trong d6 M, (R) 1a tap

ma tran thuc vudng cip 2. Anh xa f 1a don 4nh, toan anh khong? Tai sao?

X ) a 11y 1[ 2 -7
Cau 6(1d). Tim ma tran X thoamén | X =— ,a ER
2a+1 2 6| —-2a 7a+3
1 2 -2 3
Cau 7(1d). Tuy theo m tim hang cia ma tran A=| -2 —4 m+5 m+1
3 6 4m-1 Tm+24
-1 2 =2 1
Cau 8(1d). Timmatran X thcaméan| 3 -5 9 [X = —1]
-2 2 —=10 -2
1 2 -3 4 )
Cau 9(1d). Chomatran A =| 3 7 -7 17 |. Tim m sao cho r(A) bé nhat.
-4 -10 8 m-26

Cau 10(1d). Cho ma tran A = [_; _ﬂ. Xc dinh 42021,



