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LOI GIOI THIEU

Céc ban dang c6 trong tay cudn sach “Bdi tdp Todn cao cip”
danh cho sinh vién hé Pai hoc chinh quy, truong Pai hoc Tai chinh
— Marketing. Tir ndm hoc 2015 -2016, dé thdng nhat vé noi dung
hoc tap, danh gia két qua va giang day mén Toan Cao Cip, Bo
mon Toan — Théng ké, Khoa Co Ban, cho bién soan cudn sach nay.
Cudn bai tip nay do cac giang vién ciia B6 mén Toan - Thong ké
bién soan, trén co s& cac tai liéu da dugc st dung gidng day tai
truong Pai hoc Tai chinh — Marketing trong nhiéu nim qua va da
dugc Hoi dong thdm dinh gido trinh ctia Nha trudng thong qua.

Noi dung cudn bai tap nay bam sat Dé cuong chi tiét va noi
dung 1y thuyét mén hoc Toan cao cdp cua truong Pai hoc Tai chinh
— Marketing, cling nhu cac dang bai trong ngan hang cau hoi thi hét
hoc phan mén Toén cao cip.

Trudc phan bai tap cua m01 chuong, chiing t61 néu cac yéu
cau ddi véi sinh vién dé cac em nam dugc cac noi dung cling nhu
cac ki nang can rén luyén. Cac bai tap dugc sap xép tir kiém tra
kién thirc co ban, dén bai tap tong hop, c6 mot sb bai tap nang cao
(c6 danh dau *) dé sinh vién tham khao thém.

Phan cubi sach, chling tdi ¢ bién soan mot sé dé tong hop dé
sinh vién tham khao va thir strc, tyr danh gia trinh @6 ctia minh.

Hy vong, cudn sach 1a tai liéu bo ich gitp sinh vién truong
Pai hoc Tai chinh — Marketing hoc tot mon Toan cao cap va thi két
thac hoc phan dat két qua cao!

Lan dau tién bién soan cudn Bai tdp nay nén chic chin khéng
tranh khoi sai sot. Rét mong nhén dugc sy gop y cua sinh vién va
cac thay co gido, dé lan xuat ban sau dugc hoan thién hon! Moi y
kién goép y xin guri vé dia chi: BO mon Toan — Théng ké, Khoa Co
Ban, truong Pai hoc Tai chinh — Marketing.



Chung t61 xin chan thanh cdm on va tran trong gidi thiéu
cuon sach cung cac ban!

TP. Ho Chi Minh, ngay 15 thang 9 nam 2015

B6 mén Toan — Thong ké
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Chuong 1
MA TRAN - PINH THUC

A. Yéu cau doi véi sinh vién

1. Nam vitng cac khéi ni€ém co ban vé ma trdn va cac dang
ma tran dac biét; biét thuc hién phép cong hai ma tran cung cap va
phép nhan ma tran véi mot so thuc. Chu y t&i phép bién doi so cap
trén ma tran.

2. Nim viing dinh nghia, cach tinh dinh thirc ma trdn vuéng
va mot so tinh chat can ban cua dinh thirc.

3. Ndm vimng khédi niém ma tran nghich dao va hai phuong
phép tim ma trdn nghich dao.

4. Nam duge khai niém hang ma trin, cic phuong phap tim
hang ma tran.

5. Biét van dung kién thirc vé ma tran, dinh thirc dé giai mot
sO mo hinh kinh té.

B. Bai tap
Bai 1:
Thyce hién cac phép tinh trén cac ma tran sau:

1. Tinh 5A—-3B+ 2C, biét :

1 2 1 3 2 5
A=-1 0,B=|2 1 |vaC=|0 3|
2 1 -3 -2 4 2



2. Tinh AB, BA biét:

2 1 25
A=|1 0|vaB=_ .
3 40
-3 4
3. Tinh AB, BA biét:
1 -3 2 2 56
A=|3 -4 1|vaB=|1 2 5
2 5 3 1 3 2
Pdp s6:
6 11
1) 5A-3B+2C=|-11 3 |.
27 15
-1 -8 10
~15 19
2)AB=|1 -2 5 |:BA= .
10 -3
9 22 -15
1 5 -5 29 55 27
3) AB=|3 10 0 [;BA=|17 -36 19|
2 9 -7 14 -25 11
Bai 2:
2 0 1
Cho A=|3 1 2|.Tinh f(A) = A*~ 5A + 3L,
0 -1 0



-3 -1 -3
desé.‘f(A)z -6 -3 -5].

-3 4 1
Bai 3:
Cho cac ma tran.
-2 1
2 -1 3 11
A= ,B=| 0 2|,C= .
0 1 2 01
1 -1

1. Co thé thanh 1ap duoc tich clia cac ma tran nao trong cac
ma tran trén.

2. Tinh AB, ABC.
3. Tinh (AB)’,C" véi nell .

4. Tim ma tran chuyén vi cua A va tinh A'C.
Padp so:
1) AB, BC, CB, CA;

(_1 _BJ (_1 _4]
2) AB = , ABC = :
2 0 2 2

3) (AB)’ :( 11 15}

~10 6
2 0 2 2
HA"=|-1 1|,A'C=[-1 0]
3 2 3 5



Bai 4:

}. Tim ma tran X sao cho

-2 6
-8
-2 5

1
4 3
2

Cho ma train A

3A+2X =1,

-9
-4 12 .

-1 3
—6
-3 3

—7

|

Tinh cac dinh thirc sau:

Padp sé - X

Bai 5:

4

2.3 2

1 0 2 a

2 0b O
13 ¢ 4 5

d 00O

21111
1 3111

11151
11116

6.1 1 4 1 1

-3

1 2 3 4

2 3 41

4 1 2 3

Xx a b 0 c
Oy 00Ud

0

z

g h k u

0 00 0 v

13 4 1 2

510 e



0 -2 4 2 -3 4 5
1 5 m -3 1 0 m 3
7 8.
2 -3 5 -3 1 -1 4
-2 1 6 2 2 7 5 2
Pap so:
1)-5; 2)10; 3)160; 4) abcd;

5) xyzuv; 6)394; 7)-29m-145; 8)3429m-551.
Bai 6:
Chumng t6 rang cac dinh thiic sau bang khong.

a+b ¢ 1 X p ax-+bp

1. lb+c a 1 2.ly q ay+bq

c+a b 1 Z r az+br
ab a’+b? (a+b)2 a b c 1
b c a 1

3. |bc b*+c® (b+c)’ 4,

., ) c a b 1
Ca C +a (c+a) c+b b+a a+c 2

Huong dan : 1) chy cot 1 cong cot 2; 2) Tuwr cot 3, ta tach lam
hai ma trgn co cung cot 1 va 2 ; 3) Lay cot 2 cong 2 lan cot 1; 4)
Lay cot I cong cot 2 va cot 3.

Bai 7: Ching minh rang;
1 a a
1 b b*=(b-a)(c—a)(c—b)
1 ¢ ¢

Huéng dan : Bién doi so cap hodc ding qui tic 6 dwong chéo.
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Bai 8:
Tim X sao cho:

1
1
1
1

X
2
3

4

x> X3

4 8
9 27
16 64

Pdps6: X=2vX=3vX=4.

Bai 9:

Tinh dinh thtrc cép n sau:

1 2 3
-1 0 3
1.-1 -2 O

-1 -2 -3

N NN
w NN

2 2 2

n

n
n
n 2.

a,+2b,
a,+2b,

a,+2b,

a 1

a

1 a
1 1 1 a
a, +2b, a,+2b,
a,+2b, a,+2b,
a,+2b, - a +2b,

Pdp s6 : 1) n!; 2) (a+n—1)(a—1)"_1; 3):4)0.
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Bai 10:
Céc phan tir cia ma tran vudng cdp 3 chi nhan gia tri 0 va 1.
Tim gia tri 16n nhat cua dinh thac do.

Pdp 56 : 2.
Bai 11:
Tinh dinh thirc ciia ma tran vudng cap n, biét rang:
1. a; =min(i, j) 2. a; = max(i, J)
Pdpso: 1) 1;2) ()" 'n.
Bai 12:

2 1 1 -1
Cho A= va B= :
1 2 1 1

Tinh (BflAB)n, nell rdisuyra A".
, n (3 "+1 3"-1
Pipsé : (B AB)' = 0L A L3+l 31
0 1 2(3"-1 3"+1
Bai 13:

5 4
Cho A= eM,.
4 -3

Chung minh rang : A —2A+ I,=0.Suyra A

Huéng dan : Tinh truc tiép ta c6 diéu phdi chitng minh roi
suy ra A™.
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Bai 14:

Tim a dé ma trin sau kha nghich va tinh A™.

110
A=|1 a 1
0 21
. a-2 -1 1
Papsé-a#3; Atl=—- -1 1 -1 |
a—-3
2 -2 a-1

Bai 15:

Tim m sao cho cdc ma tran sau kha nghich

.
1122 m-2 m-5 2 m
1 m 1 1
m 1 m+1
mo1 1 1

Pdpso:1) mzlam=3;2) mzlam=-3.
Bai 16:
Tim X sao cho:

1 x x-1 x+2
0 0 x*1 0 0
x 1 X X-2
0 0 x>+1 X

Pdp sé: X=0vx=1vx=-1.
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Bai 17:

Tim ma tran nghich d4do ciia ma tran sau (néu co6 ):

-3
—2

1 2

-11
-1 2 1
-2 3 1

2.12 1

-1

0 0 1

0 3 1 4

1

-1 0 0

0 0 1 1

1.

Dap so -

AN N MmN
_ _ _
MmN M N
T 9 9

Il

—

<

)

N
N\
T -
<+ » 9
—

[
N—
I

7

<

~~

—

| < | | | <
1_41_41_41__4
1_41_41__4 1__4
AT At A A<

Il

7

<

~—~~

<
5_6 5"61_21_2
— o o o
—AlM dA|lm O o
AN AN |y T

3) A=
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Bai 18:
Cho cac ma tran
3 4 6
1-1 2 8 3
A=0 1 1|;B= ; C=
01 2 7 4
2 -3 -4
1. Tim ma trdn X sao cho: XA =B.
2. Tim ma trAn Y sao cho BY =C.

15-4m 7-4n
. 7 4 11
Dap so - 1) X = 2) Y= 7-2m 4-2n|.
2 2 3
m n

Bai 19:

Cho A 1a ma trdn vudng cdp N, n >1 hiy tim hang ciia ma
tran phu hop trong céac truong hop sau:

1. rank(A) =n.

2. rank(A)<n-2.

3. rank(A) =n-1.

Pdp 56 :1. rank(A") =n; 2. rank(A") =0 ;3.rank(A") =1.

Bai 20:
Cho ma tran A nhu sau:
2 -1 3 -4
1 3 -1 2
A=
3 2 2 =2
1 4 4 -6

1. Tim hang cua ma trén A.
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2. Tim ma tran phu hop cua A.

Pdp 56 : 1. rank(A) =2 ;2. A" =0 (ma trdn O cdp n).

Bai 21:
Tinh hang cua cac ma tran sau:
1 -5 4 31 3
2 -1 2 -1 0 1
1. 2.
5 3 8 11 1
4 9 10 5 2 12
1 5 4 3 1 0
2 -1 2 -1 0 1
3. 4,
5 3 8 1 1 3
4 9 10 5 2 4

Pdp s6: 1) 3; 2) 2; 3) 2; 4) 4.
Bai 22:

w NN O -

-1
-1

1
-2

-1
—2
3
1

—6
-2

-3 4
2 3

0
5

0

Tuy theo m, tim hang ctia cdc ma tran sau:

m 5m -m
1.|2m m 10m 2.
-m -2m -3m
1 2 3 4
2 3 4 5
3. 4.
3 45 6
4 5 6 m

3

m
1
2

1
4
7

10

Pdp s6 : 1) m=0, rank =0; m = 0,rank = 2;

-10

-5

N © B

w w kb

-4
-5 12
5

15
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2) m=0, rank =02; m = 0,rank = 3;

3ym=7,rank =2, m=7,

rank =3;

4) m=1 rank =3; m=1rank = 4.

Bai 23*:

Tinh A", biét rang:
COSX —SinX
A=|
sinXx cosx

4 1
3. A=
03

Dap so:

A" cosnx —sinnx
sinnx  cosnx

2 Anzl(?’ +1 3 —1J

213"-1 3"+1
3 A" ooa-3
0 3"
nt . Nm
C0S— +Sin—
HA" =
. nm
sin—

7

2 1
2. A=
1 2
\/§+l
4 A=| 2
1
2
—Zsinn—n
6

nm nm |

COS— —Sin—
6 6



Bai 24*:

—b)* 3 -1
Tim a, b sao cho (a ] =(\F j

b a 1 3
Ddp 56 : a=i‘/§cos(%+k§}; b=i‘/§sin(2—n4+kg}
Bai 25*:
Cho hai ma tran
2 00 2 10
A=1 1 0;B=|0 1 O
0 0 2 0 0 2

Chumng minh rang det(A" +B") chia hét cho 2" .

Huréng dan -
1 00 1 00 1 00 110
A=/0 1 0|+/1 0 O;B=/0 1 0(+|0 O O
0 01 0 01 0 01 0 01

Bai 26:
Cho biét ma tran hé sb ky thuat A va ma tran cau cubi B nhu sau:

0,1 0,3 170
A=  B=
0,5 0,2 280
Hay tim ma tran téng cau X.

17



. (385, 96]
Dap so: X =

591,21
Bai 27:
Cho ma tran cac hé sb chi phi tryc tiép dang gia tri cua nam t 1a:
02 0 03
A()=[01 01 01
0,2 0,2 01
1. Tim ma tran hé sé chi phi toan bo nam t.
2. Biét x(t) =(800,1500,700) tim sin lugng mdi nganh
nam t.

Huéng dan:
a) C=[I-AM®] ™ b) X(t) =[I-A®)] " x(t).

Bai 28:
Cho ma tran cac hé sé chi phi truc tiép dang gia tri caa nam t
nhu sau:

0,3 0,2 0,3
A={01 03 0,2
0,3 0,3 0,2

1. Tim ma tran h¢ sb chi phi toan bo dang gid tri nam t. Giai
thich y nghia kinh té ctia phan tir & dong 2 c6t 3 cua ma tran nay.

2. Nam (t+1) nhu cu san pham cudi cing cia cac nganh la
(180,150,100) (ty VND). Tinh gi4 tri san lugng cua cac nganh,
biét rang cac hé s6 chi phi ndm (t +1) va nam t nhu nhau.

18



Huréng dan:
a) C=[I-AM] " b) X(t+Y) =[1-At+D] " x(t+1).

19



Chuong 2
HE PHUONG TRINH TUYEN TiNH

A. Yéu ciu d6i véi sinh vién

1. Nam dugc dinh nghia va cac khai ni¢ém co ban vé f,lé
phuong trinh tuyén tinh. Thanh thao giai h¢ phuong trinh tuyén
tinh bang phuong phap khtr an lién tiép Gauss.

2. Nam dugc dinh nghia h¢ Cramer va cach giai hé¢ Cramer,
phuong phdp ma trdn nghich ddo, phuong phap Cramer (Pinh
thirc).

3. Noi dung dinh 1y Cronecker — Capelli vé su ton tai nghiém
cua hé phuong trinh tuyén tinh tong quat.

4. Biét van dung cac kién thirc vé hé phuong trinh vao giai
mot s6 mo hinh kinh té.

B. Bai tap
Bai 1:

Giai cac hé phuong trinh tuyén tinh sau bang phuong phap
Cramer:

X, + X, — 2X3 = 6
1.92X; + 3X, — X3 = 16
5, + 2%, + X3 = 16
X,y + 2X, + 3X3 = 15
2.99% — 3X, + 2X3 = 15
10x, - 11x, + 5x3 = 36

20



Xp + X, + 2%3 =1

4, + X, + 4x; = 2

33X, + 2X, + X3 =
4.42%; + X, + X3 =1

2X; + X, + X3 + X, = 5
c X, + X, = 33 — 4x, = -1
3%, + 6X, — 2X3 + X, = 8
6 X, — 2X, 4+ 3X3 + 4x, = 3
. 3X; + 3X, 4+ X3 + 2X, = 6
3%, - X, - X3 — 2X, = 6
DPap s6:

1) (3,1-1);2) (2-11);3) (-1-2,2);4) (2,-2,3);
1o 4) g (5 1L 37 _63)
5) (z,g,o,gj,e;) (5, AR 4j,?) (2,0,0,0).

21



Bai 2:
Giai cac hé phuong trinh tuyén tinh sau bang phuwong phap
Gauss:

2X; + X, = 2%3 = 10
193X, + 2X, + 2X3 = 1
Xp, — 2%, + X3 = 7
3X; — 2X, + 2X; = 14
X, + 2%, — X3 = 3
3X; + 4X, + 2X3 = 12
2%, + X, = X3 =1
4,45%; + 2X, — 6X3 = 5
5.93X; + 2X, — 4x3 = 15
X, + 2X, — 2X3 = -1
6. 43X, — X, + 2X3 = 7
5X; + 3X, — 4X; = 2

22



2X; — 55X, + X3 + 2X, = 4
5X; — 10x, — 5x3 + 7x, = 22
Xy + X =
X, - X, + X3 + X4 = 6
X, - X, = 10
9.92%; + 55X, - X3 = 3
10 2X; — 3X, + X3 + 95X, = 2
Pap s6:
1) (1, 2, —3); 2) (2, -1, 3) ; 3) (2, 1, 1);
10 2 3
4 (3,-2,1);5 (1, -2, -4),6)| —, =, = |;
) (-2.0:9 @240 7. 2.3]

7) (11m +11, 5m+4, m, l);

8) (—17, 24, 33,14); 9. V6 nghiém; 10. Vo nghiém .

23



Bai 3:

Giai cac hé phuong trinh tuyén tinh thuan nhat sau:

Xg, + 2X, + X3 = 0
142X, + 55X, — X3 = 0
3X; — 2%, — X3 =0
Xp, + X, — 2X3 + 3, =0
2.92% + 33X, + X3 - X, =0
5X; + X, + 4X3 + X, =0
2X; — 2X, + X3 =0
393X, + X, — X3 =0
Xp, — 33X, 4+ 2X3 = 0
3X; — 2%, — 5%3 + X, =0
A 2X; — 33X, + X3 + 5x, =0
X, + 2%, - 4x, = 0
X, — Xy — 4X3 + 9%, =0
X, + 3X, = 2X3 + X, =0
. X, — X, + X3 + X, =0
4, — X, — X3 - X, =0
4, + 3X, — 4x3 - X, =0
6x, — 55X, + X3 + 8x, = 0
6x, + 1Ix, + 2X3 + 4x, = 0
> 6x, + 2X, + 3X3 + 4x, = 0
X; + Xy o+ X3 =0

24



X, + 2X, + X3 =0
. Xo + 3X3 + X, =0
X, + X, + 5%, =0
g 2X; — 33X, + 3X3 - 2%, =0
X, — 2X, + X3 + 3X, =0
Padp s6:

1) (0,0,0);2) (-Ba+4b, 7a—7b, a, b); 3) (0,0, 0);
4) (0,0,0,0);5) (—6a, —15a, —20a, 11a);

6) (0,0,0,0);7) (0,0,0,0);

8) (3a—13b, 19a — 20b, 174, 17b).

Bai 4:

Giai va bién luan cac hé phuong trinh tuyén tinh sau:
mx; + X + X3 = m

L92x, + (m+1)x, + (M+1l)x3 = m+1
X, + X, + MmXg = 1
Xg + X, + 2X3 + 4x, =1
X, + 4X, + 4X3 + 3, = 2

> X, + 5%, + 6Xx3 + mx, = 3
2X; + S5X, + 2X3 + 9%, =1
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(Mm+1)x, + X, + X3 =
3. X, + (M+1)x, + X3 =
4 3X;, + 5%, + 6x3 - 4x, = 0

X, + X, — 2%3 + mx, = 0
Pdp s6:

1) TH1: m=1Am=—2: hé c6 nghiém duy nhat;
TH2 : m =1 : hé v6 s6 nghiém; TH3 : m =—2 : hé v6 nghiém.
2) Hé vo s6 nghiém véi moi m;
3) TH1: m=0Am==—-3: hé co nghiém duy nhat;
TH2: m=0 : hé v6 s6 nghiém; TH3 : M = —3 : hé v6 nghiém.
4) Hé v6 s6 nghiém v6i moi m.
Bai 5:
Giai hé phuong trinh sau bang phuong phap ma tran
nghich déo.

Xg, + X, — 33 = -2
1.9% + 2X, — 3X3 = 6
2X; + 4X, — 5X3 = -6
X, + X, + X3 + X, =1
Xg + X — X3 — X, =
> X, — X, = -1
X3 — X4 = -1
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3 Xp + Xo — X3 — X, =1
X, — Xo + X3 — X, = -1
X1 — X — X3 + X, =1
Pap s6:
1) (-64,8,-18);2) (0, 1, —%, %j ;3) (0,0,-1,0).
Bai 6:
Cho h¢ phuong trinh
X, + X, - X3 =1
2X; + 33X, + mXz = 3
X, + mx, + 3X3 = 2

Dinh m dé hé phuong trinh c6 nghiém duy nhat
Pdp s6: M#2AmM#—3.
Bai 7:
Cho h¢ phuong trinh
kx, + X, + X3 =
X, + kx, + X3 =
X, + X, + Kxg =
Dinh k dé h¢ phuong trinh v6 nghiém.
Pdp s6: K=-2.

27



Bai 8:

Cho phuong trinh
59X — 3X, + 2X3 + 4x, = 3
4, — 2%, + 3X3 + 7X, =1
8X; — 6X, - X3 — 5%, =9
X, — 33X, + TX3 + 17x, = Kk

Pinh k dé hé phuong trinh c6 vo sb nghiém.

Pdp sé: k=0.
Bai 9:
Cho phuong trinh
3X; + 2X, + 5X3 + 4x, = 3
2X; + 3X, + 6X3 + 8x, = 5
X, — 6X, - 9%; - 20x, = -11
4, + X, + 4X3 + mx, = 2

Dinh m dé hé phuong trinh vé nghiém.

Pdpsé: m=0,
Bai 10:

Xét thi trudng cd 4 loai hang hoa. Biét ham cung va cau ciia
4 loai hang hoa trén 1a:

Qs =20P, ~3P,~P,~P,~30; Q; =-11P, +P, +2P, +5P, +115
Qs, =-2P, +18P,~ 2P, P, ~50; Q, =P, ~9P, +P,+2P, +250
Qs, =P, — 2P, +12P, - 40; Q, =P, +P,~7P,+3P, +150
Qs, =—2P, —P, +18P, ~15; Qp, =P, +2P, ~10P, +180
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Tim diém cén bang thi trudng.

Dap sé: P, =10, P, =15, P, =15, P, =10.
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Chuong 3
KHONG GIAN VECTO

A. Yéu cau doi véi sinh vién

1. Ndm ving khai niém co ban vé vecto, khong gian vecto,
khong gian con.

2. Nam vimg cac khai niém vé hé vecto doc lap tuyén tinh,
phu thudc tuyén tinh, co s& hang cua hé vecto.
B. Bai tap
Bai 1:

Chting minh céc tap sau la khong gian vecto.

1.0" :{(Xl,Xz,...,Xn)/Xi ell,li =1,_n}V('7i hai phép toan sau:

- Phép cong:

(X0 Xgrees X ) (Vi Yareonn Vi ) = (Xy + Y0 X + Yoo X, + Y,

- Phép nhan: K(Xy,X,,...,X, ) = (kx;, kX,,...,kx, )

a b
2. M, :{(C d)/a,b,C,d ell },Véi hai phép toan cong

hai ma tran va nhan mot so6 thuc voi1 mot ma tran.

Huréng dan: Dimg dinh nghia.
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Bai 2:

Hoi cac tap dudi day la khong gian con cua [ hay khong?

1. Céc vecto cé dang (@,0,0).

2. Céc vecto ¢ dang (a,11).

Pdp sé - 1) 1a khong gian con; 2) khdng 1a khong gian con.
Bai 3:

Cho khéng gian vecto V trén truong s thuc [, o 1a mot
vecto ¢d dinh thudc V. Ching minh rang tap hop W = {roc| re R}
la mot khong gian con cua V.

Huréng dan: Ding dinh nghia vé khéng gian con.

Bai 4:

Trong khéng gian [0° ., cho cac  vecto
u, =(1, —2,3),u2 =(0,1, —3) . Xét xem vecto U= (2,—3, 3) co
phai 13 t6 hop tuyén tinh ciia U,, U, hay khong ?

Ddp s6: U=(2,-3,3) 1a t6 hop tuyén tinh cta U,, U,

Bai 5:

Trong khéng gian (3, xét xem vecto U c¢o phai 13 t6 hop
tuyén tinh ctia U,,U,,U, hay khéng?

1. u,=(10,1),u,=(110),u, =(0,11),u=(1,21)

(-2,1,0),u, =(3,-11),u, =(2,0,-2),u =(1,3).

2. U,
Pdp so:
1) U la 16 hop tuyén tinh cua U;,U,,Uy;
2) U la té hop tuyén tinh cua U, u,,u,.
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Bai 6:
Hiy biéu dién x thanh t5 hop tuyén tinh cia u, v, w.
Trong do:

1. X=(7,—2, 15), u =(2, 3, 5), V:(3, 7, 8), W=(1,—6, 1)
2. X=(l4,—7,7),u:(4,1,3,—2),V=(L2,—3,2),W=(16,9,1,—3)
Pdp s6: 1) X=6U—2V+W;2) X=3U+5v—-w.

Bai 7:
Trong khong gian cac ma tran thuc vudng cip hai M, (D ),

cho bon vecto:

(s uely ooefs o))

Hoi vecto U c6 phai 1a té hop tuyén tinh cua u;,u,,u,
hay khong ?

Pdp s6: U la té hop tuyén tinh cia u,u,,us,.
Bai 8:

Trong khong gian [ 2, cho céac vecto:

u, =(1-2,3),u, =(0,1,-3).

Tim m dé vecto U= (l, m, —3) 1a t6 hop tuyén tinh cua
u,Uu,.

Pdp s6: m=0.
Bai 9:

Hay xac dinh m sao cho x 1 t6 hop tuyén tinh cta u, v, w:

1.u=(235),v=(378),w=(1-6,1),x=(7,-2,m)
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2. U :(3, 2, 5), V:(Z, 4, 7), W:(5, 6, m), X:(l, 3 5)
Pdp so:1) m=15;2) m=12.
Bai 10:

Trong khong gian (1, cac h¢ vecto sau la doc 1ap tuyén tinh
hay phu thudc tuyén tinh

1. u; =(1,1,0),u, =(0,1,1),u,
2. u;=(11,0),u, =(0,11),u,

Padp sé : 1) déc lap; 2) phu thudc.
Bai 11:

(1,02)
(2,31)

Trong khong gian [ #, cac hé vécto sau la doc 1ap hay phu
thudc tuyen tinh?

1. u,=(-1201),u, =(123-1),u; =(0,4,3,0)
2.u,=(12,32),u,=(-121-2),u; =(1,-3,-2,2)
3. u, =(10,0,-1),u, =(2,1,1,0),u, = (1L,1,2,1)
Bdp 56 1) phy thudc; 2) phu thude; 3) doc 1ap.
Bai 12:
Trong khong gian cac ma tran thuc vudng cép hai M, (D )

cho h¢ gdbm bon vecto:

1 0 11 11 11
e = , €8, = , €, = , €, = .
(0 Oj [0 OJ (1 OJ (1 lj

Chtng minh rang hé trén doc 1ap tuyén tinh.

Huéng dan: Xét hé thudn nhat twong vmg va chirng minh né
co nghiém duy nhat.
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Bai 13:

Cho V la khong gian vecto trén [J va X,y,z eV . Ching
minh rang {X,y,z} doc lap tuyén tinh khi va chi khi
{X +V,Y+2,Z2+ X} cling doc 1ap tuyén tinh.

Huréng dan: Ding dinh nghia dc ldp tuyén tinh.

Bai 14:

. 3 1 \ .
Biéu thi ma trin E = (1 :J dudi dang t6 hgp tuyén tinh

cua cac ma tran sau:
11 00 0 2
A= , B= ,C=
10 11 0 -1
Pdp s6: E=3A-2B-C.
Bai 15:
Mbi hé vecto sau ddy c6 sinh ra [J * khong

1 {v,=(111),v, =(2,2,0),v, =(3,0,0)}
2.{v, =(2,-13),v, =(4,1,2),v, =(8,-18)}.

Pdp so: 1) sinhra [ %; 2) khong sinh ra 0 °.
Bai 16:
Hé vecto ndo trong cac hé vecto sau day 1a co s cua [1°

L S={a, =(12,3), @, =(0,2,3)}
2.S={0, =(1,2,3), @, =(0,2.3), o, =(0,0,5)}
3.S={0, =(11,2), o, =(1,2,5), o, =(0,1,3)}
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4. S={0, =(-1,01),0,, =(-1,1,0),a; =(L-1,1),0, =(2,0,5)}

Pdp s6: 1) khéng la co so; 2) la co sé; 3) khéng la co so; 4)
khong la co so.

Bai 17:
Trong khong gian [ *, tim hang va mot co s& cua cac hé
vecto sau

1 o,=(-1201), a,=(123 -1), a,=(0,4,30).

2.B,=(-14,812),,=(21,31),p,=(-2816,24),8,=(11 2 3)

Pdp s6:

1) rank=2; co s6 a; =(-1,2,0,1), o, =(0,4,3,0);

2) rank =3; co so

B, =(-14,812),B,=(0,1,23),B,=(0,0,1, -2).
Bai 18:

Tim mot co s& va so chiéu ctia khong gian con ctia 7 ° sinh
bdi cac vecto sau:

1. o,=10-12), a, =(213), o, =(-15,0)
2.0, =(2,41, a,=(3,6,-2), o, =(-1,2,-1/2)
Pap s6:

1) 86 chiéu 3; co s¢

ol =1-12),a,=(0,1-2),a,=(0,0,1);

2) 86 chiéu 2; cosé o, =(1, 2, -3), o, =(0, 0, 1).
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Bai 19:
Xac dinh so chiéu va tim mét co sé cua khong gian nghiém
cua cac hé sau:

. {3X1 + X, + X, + X, = 0
X, - X, + X3 - X, =0
3, + X, + 2X; = 0

2.9% - 33X, + 4x, =0
X, + 2X, — X, =0
2x, — 4x, + X; + X, =0
X, — 95X, + 2X, = 0

3. - 2X, — 2X; - X, =0

.+ 03X, + X, =0
X, — 2X, — X5 + X, =0
X, + X, + X3 =0
3, + 2X, — X, =0

442X, + X, = 2%, = 0
4x, + 3X, = 0
5, + 33X, - 3, =0

Ddp s6: 1) co s6 W ={u, =(-1,-1,4,0), u, =(0,-1,0,1)}
va s6 chiéu dimW =2.

2) cos6 W={(-111)} va s6 chiéu dimw=1.

3) W={(0,0,0)} va s chiéu dimW =0.

4)cosé W ={(3,4,1} vasb chitu dimW =1,
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Bai 20:
Trong khong gian [ 2, xét hé vecto:
S={o,=(1,11),0,=(11 2),a;=(1 2, 3)}
1. Chirng minh rang S1a mét co sé cua [] 2,

2. Tim toa do cua X = (6, 9, 14) trong co sé S.

Pdp sé: 1) |AS|——1 2)[ ] (1 2 3)
Bai 21:
Trong khong gian [ * xét tap hop :
W ={(X; X5, X50 X, ) £ Xy +X, =X +2X, =0}
1. Chimng t6 rang W 1a m6t khong gian con cua [] ‘.

2. Tim mét co s& va s chiéu cho w.
3. Kiém tra xem céc vecto sau c6 nam trong W khong ?

u=(1,1,0,-1), v=(10,0,-1), w=(1 0, -1, 0).

Padp so:

1) Dung dinh nghia;

2) Co so cia W {(-11,0,0),(1,0,10),(-2,0,01)} ,
dimW =3;

ueW;v,wegW.
Bai 22:

Trong khong gian [1 * cho hé:

S={a, =(0,111), @, =(1011), @, =(11,0), o, =(1L11,0)}

1. Chimg minh rang S 1a mét co so cua [+
2. Tim toa d6 cua vecto X = (1, 11, 1) trong S.

. 1 1 1 1
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Bai 23:

Trong khong gian [0 * cho tap:
S={u,=(12-1-2),u,=(230,-1),u,=(1214), u, =(1,310)}.

1. Chiing minh rang S 1a mot co sé cua [ *,

2. Tim toa do cua vecto X = (7, 14,-1, 2) trong S

Dap s6: 1) |As|=14; 2) [x]lz(— - — —j.

Bai 24:

Trong khong gian 0%, tim ma tran d6i co s& tir co s S,

dén S, va ma trin d6i co s& tir co s& S, dén S, trong cac

truong hop sau:
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1. S,={e,=(10,0)e,=(0,1,0).e,=(0,0,1)}
S, ={f,=(211)f,=(1,21) f, =(112)}.

2. S, ={u,=(110),u, =(0,11),u; =(10,1)}
S, ={v,=(211) v, =(121)v,=(112)}.

Pdp so:
2 1 1
1) P(Sl—>82): 1 2 1},
1 1 2
3/4 -1/4 -1/4

P(S,>S,)=|-1/4 3/4 -1/4
~1/4 -1/4 3/4



2) P(S,—>S,)=

=
O R .

0
1|
1

12 -1/2 1/2
P(S,>S)=| /12 1/2 -1/2
~1/2 1/2 1/2

Bai 25:

Trong khong gian 0 °, cho cac hé vecto:

S, ={u,=(L11),u, =(11,2),u, =(12,3)}

S, ={v,=(21-1),v, =(325),v,=(1-1Lm)}

1. Chimg minh rang S, 1a co s& ctia [ °.

2. Timm dé S, 12 mot co s¢ cua [°.

3. V6i m=0 . Tim ma trin chuyén F’(S1 —)Sz) va
P(S, —>S,).

Pdp so: 1) |As| =-1;2) m=-20.

4 00 14 0 0
3 P(S,>S,)=|-1 4 3|P(S,»S)=| 1/4 2/5 35
112 ~1/4 -1/5 415

Bai 26:
Cho hai hé vecto trong khong gian [ *-

S,= {2,=(010,2), &, =(1101), @, =(1,201), o, =(-10,2.1)}
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S,= {8,=(10,2-1), B,=(0,30,2), B,=(0,1,31), B, =(0,-1,0,2)}

1. Ching minh chiing 13 hai co so ctia [ *.

2. Tim ma tran chuyén tir co's¢ S, sang coso S,
3. Tim toa d ciia o0 =(2,0,4,0) ddi v6icosd S,
4. Tim toa ctia o ddi v6icosé S,

Pap s6:

1) [Ag| =4 |As |=15.

sl‘:
-2 1 -1 1/2
2 -2 1 3/2
0 2 1/2 -3/2]|
1 0 3/2 0

2) P(S,—>S,)=

3) [a], =(2 2/5 0 6/5).
Hfal, =(-3 5 -1 2).
Bai 27:

Xét trong khong gian ° hai co s& Slz{ul, u,, u3} ,
S, ={V,, V,, V,} trong dé:

u,=(-30,-3),u,=(-321),u,=(1 6 -1),
v, =(—6,-6,0), v, =(-2,-6,4),v,=(-2,-3,7),

1. Hay tim ma tran chuyén cosotr S,sang S, |

40



2. Tinh ma trdn toa do [W]51 cua W=(—5, 8, 5) va tinh

[wl,.

Pdp so:
3/4  2/3 1/12

1) P(SZ—>81)= -3/4 -=3/2 -17/12 |;
0 1 2/3

2) [w]; =(-19/21 19/7 3/7),[w], =(7/6 -4 3).

2
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Chuong 4
PHEP TINH VI PHAN HAM MOT BIEN

A. Yéu cau doi véi sinh vién

1. Nam dugc cac khai niém co ban vé ham so, gidi han ham
s0, ham s0 lién tuc, dao ham va vi phan ham s6 mdt bién.

2. Gidi thi€u mot so gidi han dang vé dinh va phuong
phap giai.

3. Biét van dung dao ham vao trong trong hoc: tinh gidi han,
tinh gan dang, khai trién Taylor, khao sat ham so.

4. Biét van dung dao ham vao trong phan tich kinh té: ham
can bién, hé sb co gidn, bai toan t6i wu mot bién,..

B. Bai tap
Bail:
Chung minh rang khi n — oo thi day

3,2+l,2+1,2+l,...,2+£,... c6 gidi han 1a 2.
2 3 4 n

Huéng dan:

. 1
So hang thirn cua diy X, =2+ —=>X,—2=—.
n n
Bai 2:
Dung dinh nghia dé ching minh rang cac diy sau c6 gioi han
a0 khi n—>o0.
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2n
2. X =
" nd+1

3. X, =(-1)"-0,999"
Huréng dan:

1) |xn|:%<s;2) |xn|<n—22<s;3) X,|=0,999" <.

Bai 3:

Chimg minh rang cac diy sau hoi tu.

) 2

2. xlzxﬁ,xz :«/2+\/§,...,xn =\/2+x/2+...+\/§ (n cén)

Huréng dan : Chirong minh ddy ting bi chdn trén.
Bai 4:
Dung tiéu chuin Cauchy chtng minh day sau s6 hoi ty.

1

1
X, :1+?+'"+F

Huréng dan: chirng minh |Xm —Xn| <g, Vm,n=n,.
Bai 5:
Dung tiéu chuan Cauchy ching minh ddy s6 sau phan ky:

X, =1+1+...+E (n=123,..)
2 n

Hudng dan: chirng minh |Xm —Xn| =g, Vm,n=n,.
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Bai 6:
Tinh cac gidi han sau:

1 fim M= —32)(n -3)

n—>o 3n
2
(Vn2+1+2n)
2. lim
n—oo 3’n6 + 2

I- 2I"I+1 + 3n+2
3. m n n—+1
n—e 20 4+ 3

. 1 2 n-1
4Jm-7+7+m+

2

n—w\ N n n
1 1 1
_1+§+Z+m+§;
S m—1 1
1+ —+—+...+—
3 9 3"

n—oo

5]

8. limng", |q<1.

N—o0

, 1 1 4 1
DPap so:1) —:2)9;3)3;4) —:;5) —:6)1;7) —:8)0.
ap so )3) ) )2 )3 ) )2)

Bai 7:
Tinh céc gidi han sau:
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1. \/1+ 2X -3 13, lim In C(ZSX
\/_ 2 Xx—0 X
3 —
, "mgﬂ/;_l “ "m\/cosx 2\/cosx
) X—1 ’Qj;_l Xx—0 X

X—+0

(1_&)(1_3/7).”(14/;) 16. lim (sin x+1—sin\/§)

X—>+0

1, (e*-1
3. I|m(x/x+ X+ /X J_) 15. JL@L;'”[ " J

4. lim

X n-1
1 (L) 17 «/1+x+x2—\/7+2x X

X2 M X2 = 2x

X—0

5. lim
x—0 5 _ X
Y1+5x (1+x) 18, limX 1
] . x-1 X In x
_ (x—x}xz—l) +(x+x/x2—l) £x _gn
6'xlfpw X" 19. lim
x=0 X2 + 2X
7. lim J(x+a,)(x+a,)—X _ 1
Xowo (x+ay)(x+2,) 20. lim(cosx )<’
. X—0
. sin5x
8. I|mS > . 1
x-0 tan 8X 21. lim(cosx sinx
X—0
Q. Iim(,i—cotxj 22. lim¥/1+sin 2x
x=0{ Sin X Xx—0
1
) 1 sinx
10. lim xsin— 23. lim l+ta_1nx )
X X x=0\ 1+sin X
. 1—«/cosx oy — 3\
1 24, Iim( 3)

2X+1
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12. lim

X0 X X—>00

oy S B
JL+sinx —y/1-sinx - Iim[l 3x
4—-3x

Dap so:

4 n 1 1
1) —:2) —:3)—:4) —;
)3 )m )2 )n!

a, +a,

5) —%;6) +00; 7) ;8)%;
9) 0; 10) 1; 11) %; 12) 1;

J7

4

1 1
13) —=; 14) —; 15) 1; 16) 0; 17
) —5:14) 15519 1:16) 0;:17)

1
18)1;19)£|n > ; 20) — ;
2 4 Je
21) 1; 22) e%; 23) 1; 24)e ™™ ; 25) e?.
Bai 8*:
Tinh gi61 han:

L tim arctan(x® + 4x) + In(L+ 3tan x) — x*
- x50 arctan 4x + cos 2x —e*

1—COSX + In(l+ tan? 2x)+ 2arcsin® x

2. lim —
x—0 1-cos4x +sin® x

(cos 2X —ex)(x2 +1—cosx)

3. lim
%0 x (cos3x —cos ) In(1+e” — cos )
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(x* - 6x+8)arctan(x’ ~8) + 2In(x* — 4x +5) + (X~ 2)°

4. lim

= (e -e?)(2-Vx+2)+ 2 Bx+ 90

. 7 1 3 88
Dap so:1) —;2)— ;3)— ;4)—— .
psoil) 52053315 Ve
Bai 9:
Xét tinh lién tuc cac ham sd sau:

SINX hi x 0
Lf(x)=1 [

1 khi x =0

2inl  ni
2 £(x) = xsmx khi x =0

0 khi x =0

Pdp sé: 1) Lién tuc bén phai tai 0; 2) Lién tuc tai 0.

Bai 10:
Tim a dé ham sb sau lién tuc tai 0.
eX _ e—X
f(X) =1 sin2x ’
a : x=0

X#0

Padp so: a=1.
Bai 11:
Tim m dé ham sb sau lién tuc trén [] .
f In1+ x) —In(1-x) Khi 0<|X|<1
(x)= X
m khi x =0.
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Pdp sé6: m=2.
Bai 12:
Dung dinh nghia, tinh dao ham ciia ham sb sau : f(x) = X|X|

Bdp so: /(x) = 2|X|

Bai 13:
Cho ham sb:
.1 .
x?sin=  khi x=0
f(x) = X
0 khi x=0.
Tinh f/(x).
e 2xsin1—cos1 khi x=0
Dadp so: T'(X)= X X
0 khi x=0.
Bai 14:

Chting minh ham sb: y=(x2+l)(ex+2) , théa man

2X
phuong trinh: y' —— Y _ex (X2 +1)
X +1

Huéng dan: Tinh dao ham réi thay vao dang thirc ta c6 diéu
phai chirng minh..
Bai 15:
cos” X
1+sin®x

Chung minh f (Ej —3f’ (E) =3.
4 4

Cho ham sb: f(X) =
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Huréng dan: Tinh dao ham réi thay vio ddang thirc ta cé diéu
phai chirng minh.

Bai 16:
Cho ham sb: f(x) =x% 2.
-1)"n(n-1
Chimng minh ™ (0) = % :
Huéng dan:

n
Stk dung cong thire tinh dao ham (u -V)(n) = ZCﬁu(nfk)V(k)
k=0

Bai 17:

, 1+X
Cho ham so f(X) = In[le. Tinh @2 (0).
X

’ Huong dan: Tinh dao ham ccfp 1,2,3,...70i du doan dao ham
cdp n.
Bai 18:

Cho ham s6 f(X)=1+x"(x-1)" v6i m,nel . Ching
minh ring phuong trinh f/(X)=0 co6 it nhit mot nghiém nim
trong khoang (0, 1).

Huéng dan: Sir dung dinh 1y Rolle
Bai 19:

Ung dung dao ham chtig minh rang véi moi X > 0 ta co:
2
X
x—?< In(L+x) < X

Hudng dan:
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Xét f(x)=In(1+x)—x; g(x) =Inl+x) —x+x>/2, tinh
dao ham.
Bai 20:

Tinh dao ham Y/’ (X) cua cac ham dugc xac dinh nhu sau
1. X= In(l+t2), y=t—arctant

2. x> +Iny—x%" =0

Huréng dan :

1) Diing cong thire dao ham theo tham so,

2) Ding céng thirc dao ham ham an.

Bai 21:

0 khi x=0

Cho ham sé: f(X) = Ll Khi x =0 Tinh f(0)
1+ex

Huréng dan: Ding dinh nghia dao ham..

Bai 22:

Tinh vi phan cta cac ham so sau:

a X
1. y=—+arctan—
X a

2. y:In(x+«/x2+a2)
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.Y +y=x*+1
4. x+y=¢’
Huéng dan: Tinh dao ham roi thé vdo biéu thire vi phdn
Bai 23:
Tinh gin dung:
31. 4/1_7 2. arctan(0,97) 3.tand6 4 W

Ddp s6: 1) 2,03125; 2) 0,7704; 3) 1,0349; 4) 2,000025.
Bai 24:
Tinh dao ham cip n ctia ham sb sau:
1. f(X) =sinx
2 f(x)=1FX
1-x
3. f(X) =sin2x +cos3x
1
4. f(X)=—————
) x* —5x+6
Padp 56 :
1) f<“>(x)=sin(x+n5j;2) (=2 -
2 @d-x)"
") N T n T
3) ™ (x)=2"sin 2x+nE +3" cos 3x+nE :

=)"n!  (=D)"n!
(X _ 3)n+1 (X _ 2)n+1 '

4) £ (x) =
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Bai 25:

Khai trién Maclorent cic ham s6 sau t6i lily thira bac 5.

1
1. f(X) =——
()=
2X
2. f(x) = 7 1
1
3. f(x) =
) X% —3X +2
4, f(X) =X +/x+1
Pdp s6:

1) -1-x—x*—x*—x*—x°.2) —2x—2x°> - 2x°.
1 3 7 , 15 , 31 , 63 ;

3) =+ —X+-X"+—=X"+—=X"+—X.
2 4 8 16 32 64

4) T TEE VI V. R I S
2 8 16 128 256

Bai 26:
Khai trién Taylor cia ham s6 sau tai diém X, =2 toiliy

X
thrabac4. f(X)=——
x-1

Pdp s6: 2—(X=2)+(x=2)*—(x—2)°+(x-2)".
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Bai 27:
Cho ham sé:
f(X)=x"-3x*+x*+2
Tim 3 s6 hang dau cua khai trién Taylor tai X, =1, ap dung
dé tinh xép xi f(1,03).
Pap so:
f)=1f(1)=-6,f"())=2 f(103)~1-6-0,03+(0,03)° ~0,82L.

Bai 28:

Cho ham san xuat ngan han: Q = 30JL; L>0 .

a) Tim ham san pham c4n bién cua lao dong MPL.

b) Tai L, =144, néu L ting thém mot don vi, hoi san luong
s€ thay doi bao nhiéu don vi?

Huéng dan: a) Tinh MPL = Q[ ; b) MPL(144) =1,25.
Bai 29:

Cho ham cau cta mot loai hang hod 1a Q, =6P— P?. Tinh
h¢ s6 co gidn tai P, =5 va giai thich y nghia két qua nhan duorc.

Pdp so: E, =—4.

Bai 30:

Cho biét ham san xuat ngin han Q :100% , L>0 vagia
cta san pham 1 P =5 USD, gi4 thué lao dong 1a P, =3 USD.
Hay tim muc st dung lao dong dé lgi nhuan o1 da.

Pdp s6: L=100000.
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Bai 31:

Cho biét ham chi phi 1a TC(Q) =4Q®+5Q* +500; Q>0
va ham cau Q =11160—P. Hay xac dinh mirc san lugng Q dé loi
nhuan dat cuc dai.

Padp s6: Q=30.

Bai 32:

Mot xi nghiép san xuat doc quyén mot loai san pham. Biét

ham cau la Qp=2640-P va ham tong chi phi

TC(Q) = Q% +1000Q +100. Hiy xac dinh muc thué t trén mot
don vi san pham dé c6 thé thu dugc nhiéu thué nhét tir xi nghiép.

Padp sé: t=820.
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Chuong 5
TICH PHAN

A. Yéu ciu déi véi sinh vién
1. Nam dugc khai niém nguyén ham, tich phan bat dinh va

bang cac cong thirc nguyén ham co ban, phuong phép tinh tich
phén bat dinh.

2. Nim dugc dinh nghia tich phan xdc dinh, cong thuc
Newton Leibnitz va cac phuong phap tinh tich phan xac dinh.

3. Nam viing khai niém tich phan suy rong, phuong phap tinh
tich phan suy rong.

4. Biét van dung tich phan vao phan tich kinh té : Tim céac
ham tong khi biét ham can bién, tim ham quy von khi biét ham dau
tu, tinh thdng du cia nha san xuat va thang du cua nguoi tiéu dung.

B. Bai tap
Bai 1:
Chimg minh F(X) =[X| - In(1+[x|) 1a mot nguyén ham cua
ham so.
X

M=K

Huéng dan: xét X >0, Xx<0, x=0.
Bai 2:

Tim a, b, ¢ dé ham s6 F(X) = (aX2 +bx + C)m 1a mot
nguyén ham cua ham s f(X) = X\/3=2X .
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,bz—l,c=—§.
5 5

gl N

Pdp so: a =

Bai 3:

Cho ham s6  xac dinh va lién tuc tai moi diém X €[] va thoa:
f/(x) =f(x), Vx el
f(x)>0
f(0)=2

Hay x4c dinh ham s6 f(X).

Pap so: T(x) =2e*.

Bai 4:
Cho ham s6 f ¢6 dao ham va thoa:
2f(x) =f'(x), vx el
{ﬂmzs

Chtng minh rang f(X) = 3 voi moi X €[] .

N f(x \
Hudng dan: Pat g(X) = (2x) Jtinh dao ham réi suy rag(X)
e
la ham hang.
Bai 5:
Tich céc tich phéan bat dinh sau:
2X +1)? sinx
1) [& g 9) [ x
X V4 +cos? x
2
2) I X —dx 10) IXSede
(1+x)
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r dx Xdx
3) 11) j NI
JJl+e* X*—5X+4
. e2x ] dX
4 dx 12) | ——
). e“+1 ) ] x* —4x+13
5) .Xze—xdx 13) * XdX
' J2x*—=x+5
6) | x?sinxdx . x
J 14) dex
J (x+1)
2 F dx _
Jax? 19 15) 2—smxdx
A J 2+C0sX
8) | V4 —x2dx . 1
’ 16) ——dx
J 3+2c0sX +SsinX
Padp 56 :

1) 2x* +4x+In|x|+C;

1 1 1
2) - 7t 6 5 +Ls
7(x+1)" 3(x+1)” 5(x+1)
3) In[¥Ee 1 ¢,
Vi+e* +1

4) e +1-In(e* +1)+C;

5) —x’e ¥ —2xe* —2e ¥ +C;

6) —x%COSX +2xSinX+2cosx+C; 7) %arctan%x+c;
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8) %sin(Zarccosx)—arccosx +C);

9) In(cosx +~/4+cos? x)+C;
10) -x’e* -5x"e ™ —20x°e ™ —60x’e ¥ —~120xe* -120e* +C;

11) -%|n|x-u+g|n|x_4|+c;
12) 1arctan(X 2j+C
3 3

13) %In(Zx2 —X+5)+ Z\ﬁ_l arctan(d'x _1j+ C;

Ja1
14) +C;
X+1
tan)z(
15 —arctan +In|2+cosx|+C:
) 7 7 |t |

tan5+1

16) arctan +C.



Bai 6:
Tinh cac tich phan xac dinh sau bang dinh nghia:

n/2

1 2
1) [erdx 2) [ cosxdx 3) jizdx
0 0 1 X
. X 1
Dap so: 1) e—1; 2)1; 3) 5
Bai 7:
Tinh céc tich phan xac dinh sau:
9 T
1 | ¥x-1dx 8) I“d—)_(
J2 o 1+2sin®*x
0 dx 2 sin*x
2 9 |°——=dx
) .%COSZX ) o sin® x +cos’ x
g [ 10) | In?xdx
Jox?+2x +2 -
4) [f_ dx 11) [ %32 cos xdx
Ji x(L+1In?*x) Jo
el
5) [ dx 12) | e dx
Ji1+3x -2 .
el
eIn8 dX 1 d
13 X
0 Jns Jex 11 '), (2x+1)Vx* +1
) o2 dX J»l 1
7 uE— 14
Jo 3+2c0sX ) 0(x+1)«/x2+x+5

dx
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Bai 8:

Chtmg minh ring; j xf (sin x)dx = g j f (sin x)dx
0 0

Ap dung:
i X T xsinx
1) | ————dx 2) | ————dx
v([1+ sin x -c[l+ cos? x

2
Hueéng dén: it t=m—x; 1) 1 ; 2) %.

Bai 9:
Cho a#0, b#0. Chimg minh rang
p
ab T
J. 2 Anc2 | |2 ) dx =~
) a” cos X +b“sin®x 2
Huéng dan:

T T T

2 4 2
Jab) [ab) Jab)
2 2 2 .2 dX= 2 2 2 .2 dX+ 2 2 2 .2 dX
a"cos” X+h"sin“x a°cos” x+bsin“x / a°cos” x+bsin“x
0 0 nld

Bai 10*:
Tinh céc tich phan xac dinh sau:
1 1 el 3
X 1+X
1) I ﬁdx 5) In dX
o (1+x%) Ja1ox? \1-x
[* Xsinx
6) | oo X
Jo 9+4cos” x
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PR 1 1

2 SIN? X COS X 7 J‘ d
2) ﬁdx ) (@ +D(X*+D)

Jo (1+sm x)

T

3) [* In(L+ tan x)dx

J0

¢ e In(L+ x)

4) dx

9 1+ x2

Bip 561 1) §+%:2);3) gln2;4) gln2;5);6);7)%

Bai 11:
Tinh cac tich phan suy rong:

F*°arctan X o o0

1 dx 7 xe 2*dx
) J0 1+ X2 ) Jo
2 0 dx N .mzx_ldx
-—oo4+X2 Jo e3x
e .2 5
3) e ?*dx 9) I, 4X_ = dx
10) [ _d
4) I -
x«/x 14 Je xIn“x
(™ dx
o 2X+1 1 X
.[ 7 X ).m x> —4x+8
0 (X+2)
12) 'gcosxdx
Jo Jsinx
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6 .'r+oo dX
) 3 X2 +6x+10

Pap s6:

o n 3 \/_ 2 o
D2y )2 g (\/12} °)
6)% )Z 8)—— 9)@ 10) 1; 11) £ 12) 2.

Bai 12:

Tinh céc tich phan suy rong:

= dx 2) = arctan xdx J‘“@ dx
) .[ (X" +

x*+1 0 f1+x o (XC+1)(1+x")

. 27 T T
Pap so: 1) —; 2) —-1; 3) —.
P ) 3 ) 5 ) 2
Bai 13:
Khdo sat sy hdi tu cia tich phan suy rong sau
@ +00 dX @ +00 Xn
1) 5 6) X—dX
Jo 1+X Jo " +1
F* xdx " X arctan X
)| S N
Jo X' +2x+1 Jo 24X
" dx ** arctan 3x
3) 8) —X
Jo x(x=D(x-2) Jo T2x
Pl — 43|n3x
4)
J1 X +’\/_
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o xdx o X+1
5) —— 9)J. sinx-In| —— dx
o 1+X°Cos” X 1 X
00 2
10) J (1—cos—jdx
1 X
Pdp s6:

1) hoi tu; 2) hoi ty; 3) hoi tu; 4) héi ty; 5) phan ky; 6) hoi tu;
7) phan ky; 8) phan ky; 9) hdi ty; 10) phan ky.

Bai 14:

Khdo sat sy hdi tu cua tich phan suy rong sau:

1 dx ! Inx
1) 6) | ——dx
Jo x —x? ) Jol1-x?
2) ol dX 7) ol 1 «
Jo € —cosx Jo 3/x(ex —e™)
1sinxInx i un
3) | ———dx 8) [ —=X—dx
J0 X Jo 1_X4
3 In(sinx) o
4) \/— dx 9) X+3 dx
J0 X o 3 X
5 0 3(l—x )cos7
5)J‘ sm X
Pap s6:

1) hoi ty; 2) phan ky; 3) phan ky; 4) phan ky;5) hoi ty; 6) hoi
tu; 7) hoi tu; 8) hoi tu; 9) hoi tu.
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Bai 15:

Cho ham doanh thu bién & mdi muc san lugng Q la
MR(Q) =50-2Q—3Q?. Hay xac dinh ham tong doanh thu va
ham cau ddi v6i san pham.

Pdp s6: TR(Q)=50Q0-Q*-Q°*; P=50-Q-Q".

Bai 16:

Cho biét chi phi can bién ¢ mdi mic san luwong Q Ia
MC(Q) =32+18Q-12Q* va FC=43. Hiy tim ham téng chi
phi va chi phi kha bién.

Pdp s6:

TR(Q) =43+32Q+9Q% —4Q% VC =32Q+9Q° - 4Q°.
Bai 17:

Cho biét chi phi can bién & mdéi muc san luong Q 1a
MC(Q) =12e**? va FC =36. Haiy tim ham t6ng chi phi.

Pdp s6: TC(Q) = 24e*° +12.

Bai 18:

Cho biét doanh thu cén bién ¢ mdi muc san lwong Q la

MR(Q) = 40Q —16€°*? . Hay tim ham tong doanh thu.

Pdp so: TR(Q) = 40+ 20Q° —40e°*°.
Bai 19:
Cho ham cau nguoc ddi voi mot loai san phém nhu sau:
P=42-5Q-Q?

Gia st san pham dugc ban trén thi truong véi gia P, =6.
Hay tinh thang du ctia nguoi tiéu dung.

Pép sé: 2481 3.
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Bai 20:
Cho ham cung ddi véi mot loai san phérn nhu sau:
Qs =P-1+2
Gia st san phdm dugc ban trén thi truong véi gid P, =10. Hay
tinh thang du ciia nha san xuat.
Pdp s6: 100/ 3.

Bai 21:
2
Cho ham dau tu 1(t) = 90t3. Tim ham quy vén K(t) biét quy
vén tai K(1) =100000.

5

Dap s6: K(t) =54t3 +99946.
Bai 22:

Cho ham dau tu I(t) =1,", (I, >0, r>0). Tim ham quy
von K(t) biét quy vén ban dau K(0) =K.

Ddp s6: K(t) = I—O(ert ~1)+K,.
r
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Chuong 6
PHEP TINH VI PHAN HAM NHIEU BIEN

A. Yéu cau doi voi sinh vién
1. Nam duoc cac khai niém co ban vé ham nhiéu bién va dao
ham riéng, vi phan toan phan.

2. Biét van dung dao ham riéng va vi phan toan phan vao
trong phan tich kinh té.

3. Biét giai bai toan cuec tri khong co diéu kién rang budc (cuc
tri tu do); bai toan cuc tri c6 di€u kién rang budc la phuong trinh
bang phuong phép nhan tir Lagrange.

4. Nam dugc cac mo hinh bai toan cuc tri trong kinh té va
phuong phép giai.

B. Bai tap
Bai 1:
Tinh cac gidi han sau:
: 2X
1 lim — 2
(xy)=(00) 5+ 3X° + 2y

2. lim ————
(xy)>@L-2) 3X“ + 2y

o lim (x?+y?)sin
(x,y)—>(0,0)( y ) X2 +y2

Pd sé’-1)0-2)3 :3)0
e TR
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Bai 2:
Chirng minh ham s6 sau lién tuc tai (0, 0).
xy(x* —y*)
f(x,y)=1 x*+y°
0 khi (x,y)=(0,0)

Huéng dan : Kiemtra lim  f(x,y)=f(0,0).
(x,y)—(0,0)

khi (x,y) = (0,0)

Bai 3:
Tinh dao ham riéng cép 1 ciia ham s sau:

1. f(x,y) =x* +y® —2xy* +3x + 4y +10

2. F(X,y) = In(x + X +y?)

3. f(x,y) =arctan (%)

4. f(x,y) = xzsin(zj
X

Bap s6:

1)—ﬁf(x’y)=2x—2y2+3,M=3y2—4Xy+4-
OX oy

2) oFxy)_ 1 af(xy)_ y

OX _\/x2+y2’ oy (x+\/x2+y2)\/x2+y2.

3) ofxy) -y adXxy) __ X
OX xX2+y?' oy X2 +y?

4) a':(8)()(’y) :2X5inz—yC05X, M:XCOSX.

X X oy X
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Bai 4:
Dung quy tic xich tim 6z /0s va 6z / ot.
1. z=x%y*, x=scost, y=ssint

2. z=arcsin(x-y), x=s’+t?, y=1-2st

S t
3.z="%, x=2, y=-
t S
4.2=¢"cos0, r=st, 0=+/s%+t>
Pdp s6:

1) % _ss*sinteost; = (3sin” tcos®t - 2sin* tcost)s®
0s ot

oz _ 2(t+5) .0z _ 2(t+5)
0 \1-(sP+t2—-1+2st) A\l (s?+t>—1+2st)

5,2t 5,2t

2)

0s t s ot s t?
sin/s? +t2,
sin/s? +t2.

0z

4) = te® cosv/s? +t% —
S

% —se® cos+/s? + 1% —

s? +t°

s% +t?

Bai 5:
Dung cong thirc dao ham ham an tim 6z / 0X va 6z /oy .
1 x*+y*+2°=3xyz 2. yz=In(x+2)

3. x—z=arctan(yz) 4.sin(xyz)=x+2y+3z
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Pap s6:
1) 0z 2X-3yz 0z _2y-—-3xz
OX 3xy—2z 8y 3xy-—-2z

o2 __ 1 oz xz+7"
OX Xy+yz—1'08y 1-xy-—yz
oz 1+y*z® oz .
ox 1+y+y?z? oy 1+y+y’z?
4) oz _ 1-yzcos(xyz) . oz _2-xz cos(xyz) |
ox  xycos(xyz)—3' dy xycos(xyz) -3
Bai 6:

Tinh vi phan toan phan ctia ham so sau:

1. f(x,y) =arcsin(xy)

2. f(x,y) =arctan (ﬂJ

X+Yy
Papsé: 1) df(x,y) Y dx+—2 __dy
ap so. VY)=—F7—7—== ——0Y.
’1_X2y2 él_XZyZ
2y 2X
2) df(x,y) = dx — dy.
(x+y)*  (x+y)’
Bai 7:

Tinh dao ham riéng cap 2.

1. f(x,y) =4x> +3x’y +3xy* +y°

2. f(x,y)= In,\/x2 +y°
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Pdp s6:
2 2 2

1) 1Y) o6y, TTEN gy 46y, TTOY) gy gy,
ox®

f(xy) Y -xt of(xy)  xXP-yt (xy)  -2xy

2) - ’ 2 T 2 2\2 ! T2 2\2 "
o (YD) oy (YD) axdy (X YY)

Bai 8:
Tinh vi phan toan phan cép 2.

1 f(x,y) = x> +y?

2. f(x,y) =arccos(x +Y)

Pdp s6:
2 2 2 2
D) dxy) =Y X ) g oY gy XY e
(X* +y?)’ (X* +y?)’ (X*+y?)
2)
0 (x,y) = -t -2 2 vty -——— gy’
1—(x+y)2] \/[1—(x+y)2} \/[1—(x+y)2}
Bai 9:
Chtng minh rang:
.y o't of
1. Ham s6 f(x,y)=lnm thoa pve +8y2 =0
2
2.Ham s6 (X, y)_X—+§—1+1 thoa x2 oF +y2qzx_3
2y 2 X Yy OX oy 'y

. Hudng dan: Tinh dao ham riéng roi thay vao ddng thirc ta cé
diéu phai chirng minh.
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Bai 10:

Tinh gin dung biéu thirc sau :

1. A=\/(2,97) +(4,05)

2. B=2$/(2,03) + (5,04)

Pdp s6: 1) A=5,022 ;2) B=3,013.
Bai 11:

Khao sat cuc tri cac ham hai bién sau:

1. f(x,y) =2x%+y® —4x +8

2. F(X,y) =4x+2y —x* —y?

3. f(X,y) =(X+y—-9)(4x +3y) —6xy

4. f(x,y) =3x%+y® —3xy

5. f(X,y) =x+y—ye*

6. f(x,y) = e (x +y2 +2y)

7. f(x,y) = X3 +3xy? —156x —12y

8. f(x,y) =x>+y® —6xy+20

1
9. f(x,y) = xy—g(x3 +v®)
Pdp so:
1) (1, 0) 1a cuc tiéu;
2) (2,D)1a cuc dai,
3) (189/47,180/47) 1a cuc tiéu;
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4) (0,0) khong 1a cyc tri, (1/4,1/2) 1a cuc tiéu;
5) (0,1) khong la cuc tri;
6) (1/2,-1) 1a cuc tiéu;

7) (1, 2); (-1,—2) khong 1a cuc tri; (2,2) 1a cyc ticu; (-2,—1)
1a cuc dai;

8) (0,0) khong 1 cuc tri; (2,2) 1a cuc tiéu;
9) (0,0) khong 1a cuc tri; (1,1)1a cuc dai.
Bai 12:
Khao sat cuc tri cac ham ba bién sau:
1. f(X,y,2) = X* +5y* + 2z* — 4xy — 6y —162 +100.
2. T(x,y,2) = X+X+E+£+2015.
X y z
Pap s6:
1) M(6,3,4) cuc tiéu;
2) M;(1,11) cuc tiéu, M,(=1,1,—1) cuc dai.
Bai 13*:
Tim cuc tri cia ham z = z(X,Yy) cho béi phuong trinh sau:
X?+y?+2° —2X+4y—-62-11=0
Pdp sé: (L,-2) cuc tiéu.
Bai 14:
Tim cuc tri ciia cac ham hai bién véi rang budc sau:
1. f(X,y) = 2x* —6y?, v6i rang budc X +2y =6.

2. F(X,y) =X +3xy —5y?, v6i rang budc 2X +3y =6.
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3. f(X,y) =X +y?, voi rang budc 3X+2y =6.
4. f(X,y) =X+Y, véi rang buoc x* +y* =1.
5. f(X,y) =Xy, véi rang budc X +y =1.

6. f(X,y) =Xy, Vi rang budc X* +y* =1.
2 y2
7. f(X,y) =X +Yy, v6irang buoc — +-=— o =1.
a’
Pdp s6:
1) (-18,12) cyc tiéu.
2) (3, 0) cuc dai.
3) (18/13,12/13) cyc tiéu.

4) ( 212, ﬁ/z) cuc tidu; (JE/Z, ﬁlz) cue dai;
5) (1/2,1/2) cuc dai.
6) ( 212, J’/z) (ﬁlz,—\/i/z)cucﬁéu;
(212, ~212), (V212,4212) cye dai
7 (—a2 IJaZ +b%,—b? [ Ja? + 17 ) cuc tidu;

(a2 [JaZ+ 02,07 [ JaZ + b2 ) cuc dai,

Bai 15*:
Tim gi4 tri nho nhét va gia tri 16n nhét ciia f trén tap D.

1 f(x,y)=x*+y* +x’y+4, D={(x,y)/|x|<1,]y| <1}.
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2. f(x,y) =x*+y' —4xy+2, D={(x,y)/0<x<3,0<y<2}.

3. f(x,y) =2x° +vy*, D:{(x,y)/x2+y2 Sl}.

4. f(x,y) =x*-3x—-y*+12y, D la t& gidc c6 4 dinh:
(=2,-2), (=2,3), (2,2), (2,3).

Pap s6:

1) f_ =f(01)=5;f_ =f(0,0=4.

2) f . =f(-1-1)=f@L1)=0; f_ =(3,33)=83-933.

3) fi, =F(0,0)=0 ; f —f(1/2,—J§/2):f(1/2,\/§/2):§.

4) fmax - f (_2’ 2) = 30 . fmin = f (_21 _2) = f (2, —2) = —18 .
Bai 16:
Tinh hé s6 co gidn ciia cic ham sau tai diém cho trudc.

a) Q(P,,P,) = 6300 2P —ng, tai (20,30).

b) Q(K,L) =120K"*1*?
Bdp s6: a) go =—115.b) g5 =1.
Bai 17:
Mot hiang doc quyén san xuat hai loai san phdm. Cho biét

ham cau doi véi hai loai san pham 1a:

Q,=25-0,5P,, Q,=30-P,

Va ham chi phi két hop 1a TC=Q?+2Q,Q, +Q>+20.
Hiy cho biét muc san lugng Q,,Q, va gia ban twong tmg dé doanh

nghiép dat loi nhuan tbi da.

74



Dap sé: Q,=7,Q, =4.
Bai 18:

Mot hang doc quyén san xudt hai loai san phdm. Cho biét
ham cau do6i voi hai loai san pham la:

Q,=50-0,5P,. Q,=76-P,

Va ham chi phi két hop 1a TC=3Q?+2Q,Q,+2Q>+55. Hay
cho biét mic san luong Q,,Q, va gia ban twong tmg dé doanh
nghiép dat loi nhuan tdi da.

Dap sé: Q, =8, Q, =10.

Bai 19:

Cho ham san xuét cua hang Q =10K**L>*, biét gia thué mot

don vi tu ban K bang 0,03, gia thué mot don vi lao dong bang 2,

gia san pham bél}g 4. Hiy xac dinh muc st dung K, L dé hang thu
duoc loi nhuan t6i da.

Pdp so: L =51200, K = 2560000.
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Chuong 7
PHUONG TRINH VI PHAN

A. Yéu cau doi véi sinh vién
1. Nam viing cac khai niém co ban vé phuong trinh vi phan.

2. Biét cach giai mot sé phuong trinh vi phan thuong cép 1 va
phuong trinh vi phan cap 2 tuyén tinh h¢ s6 hang so.

B. Bai tap
Bai 1:
Giai cac phuong trinh vi phan cap 1.
1.y +2y=4x
2.y +2xy =xe ™
3.y +y=cosx
4. (1+x)ydx+(@Q—y)xdy =0

) X+Yy+2
X—-y+4

6. Y —ysinXx =sinxcosx
7. y'N1-x* +y =arcsinx, y(0)=0

y
xInx

8.y — =xInx, y(e)=%e2

2
9.y —9x?%y = (x* +x%)y3, y(0)=0
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10. y’—ytanx=i, y(0) =0
COS X
Pdp so:
1 —2X 1 2,-x2 —x2
1) y(x)=2x—E+Ce ; 2) y(x)=§xe +Ce™ ;
1, .
3) y(x):E(S|nx+cosx)+C;

) In|xy|+x-y=Cvx=0vy=0;

y_l _ _1\2 2 .
5) arctan(—XJrgj_ln(\/(y D+ (x+3) )+C,
6) y(X) =—cosx +1+Ce “**;

7) y(x) =arcsinx —1+Ce **"*; 8) y(X) = %xz Inx;

9) y(x) = {%exg (x® + 2x3)} £ 10) y(X) = ——.

COS X
Bai 2:

Giai cac phuong trinh vi phan cap 2 thuan nhat sau:
1.y '+y -2y=0 7.y +y —6y=0
2.y -9y =0 8.y +4y=0
3.y'—4y' =0 9. y' +6y +12y =0
4. y"+y=0 10. y" +2y' +5y =0
5.y +6y +13y =0 11. y" -2y’ —y=0
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6.y’ —10y' +25y =0 12. 4y" —20y' +25y =0
Pdp s6:

1) y(x) = Ae* +Be™>; 2) y(x) =Ae> +Be™;

3) y(x)=Ae” +B; 4) y(x)=Asinx+Bcosx;

5) y(x) =e"*(Asin2x +Bcos2x); 6) y(x) =Ae* +Be™;
7) y(X) = Ae* +Be™>; 8) y(x) = Asin2x +Bcos2x ;

9) y(x)=e* (Asin J3x+Bcos \/§x) ;

10) y(x) =€ (Asin2x+Bcos2x);

5

11) y(x) = Ae®2x 1 Be® X, 12) y(x) = (Ax + B)eEX :

Bai 3:
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Giai cac phuong trinh vi phan véi diéu kién dau sau:
1.y"—ay' +3y=0, y(0)=6, y'(0)=14

2.4y 14y +y=0, y(0)=2,y (0)=0

3.y +4y' +29y =0, y(0)=0, y'(0) =15

4.y =xe™*, y(0)=1, y'(0) =1

5.y —ay' +3y=e>, y(0)=3, y'(0)=9

6. y”+4y=sin2x+1, y(O):%, y’(O)=0



Dap s6-
X 3x 2 4 —lx
D) Y() =2¢" +46™;2) y(x) =| Zx+Je 7 ;
3) y(x) =3e#sin5x;4) y(X) =2x—1+e*(x+2);

1 15x
5 x——e+e+e
) Y(X) 3% *g

1. 1 1
6 X) ==SIN2X — =X COS2X + —.
) Y(X) 3 2 2

Bai 4:
Giai cac phuong trinh vi phan khong thuan nhat sau
1 Iyl _aX
1y +y=— 9.y -3y +2y=e
SIN X

10. y" +y =tanx

2.y =2y +y=1+x
y oy 11. y" -4y’ =-12x* —6x -4

3.y -2y +y=e*(1+x
y -2y +y=e(lex) 12. y" -9y’ + 20y = x’e**

4.y +y=si COS 2X i
y'+y=sinx+ 13. y" —y =2sinx —4cosx

5. 2y" +y —y=2¢*
6.y +a’y=¢e*, a>0.

14. y" +y = cosx +cos 2x

15. y" —y = xcos® x
7Y STy by =sink g y' =6y +9y=xe™, ael
8.y -6y +9y=2x*-x+3

Pap so:

1) y(x) =Asinx+Bcosx+sinx-In|sinx|—cosx-In|sin x| ;
2) y(X) = (Ax+B)e* +x+3;
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3) y(x) = (Ax+B)e* +¢* [%x3+%x2j ;
: 1 1
4) y(x)=Asmx+Bcosx—Excosx—§c052x;

1y
5) y(x) =Ae? +Be ™ +e;

eX.

6) y(x) =Asinax +Bcosax + ~€";

1+a
7) y(x) = Ae®* + Be* + = sinx+—-cosx ;
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2 5 11
8) y(X) = (AX+B)e®™ +=x* + — X +—;
) Y0 =( ) 9 27 27

9) y(x) = Ae* + Be* Jr%e‘X ;

sinx—-1

sinx +1

10) y(x) =Asinx + Bcosx+%cosxln

11) y(x) = A+Be*" +x3+gx2+£x;

12) y(x) = Ae™ + Be¥ +(—%x3 S 2xje4x ;
13) y(x) =Ae* +Be ™ —sinX+2c0sX;

14) y(x) :Asinx+Bcosx+%xsinx—%0032x;

15) y(x):AeX+Be*X—1x+£sin 2x—ixc032x;
2 25 10



16) Voi oo =—3 thi y(x) =(Ax+B)e™ +%x3e3X ;

Véi o= -3 thi y(x)=(Ax+B)e™ + 1 X — 2 = e,
(a+3) (o+3)
Bai 5:
Tim ham cau Q cho biét hé sé co gidn cia cau theo gia la:
5P + 2P? . .
E, =———— valuong cau 6 muc gia P =10 1a 500.

Pdp sé: Q =650—-5P —P?,
Bai 6:
Cho ham cung va ham cau caa mét loai hang:

Véi gia ban dau P(0)=3 va P/(0)=1. Tim sy bién dong
cua gia P(t) theo thoi gian va gia thiét cung cau thoa man tai moi
thoi diém.

Ddp s6: P(t) =2+e' (sin2t+cos2t).
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MOT SO PE LUYEN TAP

DE SO 01
Cau 1 (2 diém)
Cho hai ma tran sau:
012 1 2 3
A=11 2|;B=|3 2 4
111 4 3 5
1) Tinh AB, BA, 4A+5B.
2) Tim X sao cho AX =B.
Ciu 2 (2 diém)
Gidi hé phuong trinh sau:
X, — 4X, + 3x, = -22
2X, + 3X, + 5x, = 12
X, + IxX, + 2x; = 34
3, - X, — 2% = 0
Cau 3 (2 diém)
1) Tinh gidi han sau:
[ (1-vx)(1-3x)
lim 5
X—1 (1_X)

2) Tinh tich phéan sau:
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B A C—0 | 3
<2
X
o
X

Ciu 4 (2 diém)

1) Khao sat sy hoi tu cua tich phan suy rong.

2) Khdo st cuc tri ham s6: f(X,y) =6—4x —3y vdi rang
bude X +y* =1
Ciu 5 (2 diém)

1) Giai phuong trinh vi phan: y’ -3y’ =e®* +3x+5

2) Cho ham sé6 f co f(6)=1f/(6)=—2 va

d ,
g(x) = &[xzf (3x)] . Tinh g(2).
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PE SO 02

Cau 1 (2 diém)

Cho hai ma tran sau:

1 2
A=2 1
3 2

3 1 1 -1
2;B={2 4 3
1 3 3 6

1) Tinh AB, BA, 3A+4B.
2) Tim X sao cho XA =B.
Cau 2 (2 diém)

Dinh a dé h¢ phuong trinh sau vo nghiém.

2Xx + y = 2a-1
ax + 5y = 11
X 4+ 2y = a+l

Ciu 3 (2 diém)

1) Tinh gidi han sau:

2) Tinh tich phéan sau:

Céu 4 (2 diém)

84

X2
lim
x>0{ §f1+5x —1—X

2
J\/4—x2dx
0

1) Khao sat sy hoi tu cua tich phan suy rong:

J:

sin 2x

e

|



2) Khao sat cuc tri ham s6:

1 X 'y
f(X,y)==xy+(47-x-y)| —+= |+2013
(x,y) o ( y)(3 4j

Ciu 5 (2 diém)
1) Giai phwong trinh vi phan:  y" —y =2sinx —4cosx

. - R 5 B A A 5.
2) Khai trién Maclorent cia ham s6 sau dén X”:

X+1
f(x)=—=
(X) 1
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PE SO 03

Cau 1 (2 diém)

Cho hai ma tran sau:
1 10 2
A=2 2 1|, B=|4

1 0 1

1) Tim ma tran nghich dao ctiia ma trdn A, néu co.

2) Tim ma tran X va ma tran Y sao cho:

A(X+Y)=B
{(X ~Y)A"=B"
Cau 2 (2 diém)
Giai hé phuong trinh tuyén tinh:

X, = 2X, + 3X; — X, + 2X
X, + 2X, — Xy + X, - X
2X, — 4x, + 6X, - 2X, + 4X,

=2X, — 4X, — 2X; + 2X, - 2X

Céu 3 (2 diém)

. XXX
1) Tinh giGi han sau:  lim
X—>+00 fx+2

2) Tinh tich phan sau: I 278X
2+ COS X

Céu 4 (2 diém)
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1) Khao sat su hoi tu ctia tich phan suy rong:

1
!(X+DJ5ZH#X
2) Khao sat cuc tri ham sé:
f(X,y) =—2x*—2y® +12x +8y + 2012
Ciu 5 (2 diém)
1) Giai phuong trinh vi phan: y” —4y’ =2x+3
2) Khai trién Maclorent ham s6 sau t&i X°:

1

0=
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PE SO 04

Cau 1 (2 diém)

Cho hai ma tran sau:

0 1 2 1 2 3
A=-1 -1 2|;B=|3 2 4
1 1 1 4 -3 5

1) Tinh AB, BA, 3A-4B.
2) Tim X sao cho AX =B.
Cau 2 (2 diém)
Dinh a dé h¢ phuong trinh sau c6 nghiém:
2X + y = 2a-1
ax + 5y = 11
X + 2y = a+l
Cau 3 (2 diém)

1

(34X
1) Tinh giéi han sau: |Im[ 5 j

X—>+00

T

Xsinx
2) Tinh tich phan sau: S—de
) 9+4cos” x
Céu 4 (2 diém)

1) Khao sat sy hoi tu ctia tich phan suy rong.

+o0
Isin x2dx
0
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2) Khao sat cuc tri ham sé:

11

f(x,y) =9x3y3 —x —0,03y

Cau 5 (2 diém)
1) Giai phuong trinh vi phan: y" —6y’ +9y =2x* —x +3
2) Khai trién Maclorent ctia ham s6 sau dén X°:

1
f(x)=————
() X2 —3x+2
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Cau 1 (2 diém)

PE SO 05

Cho cac vec to sau:

x=(59,m),u=

(4,4,3),v=(7,2,1),w =(4,1,6)

1) S={u,v,w} c6lacosdcua J° hay khong?

2) Pinh m dé x 1a t6 hop tuyén tinh cta u, v, w.

Cau 2 (2 diém)

Tim mdt co s¢ va so0 chi€u cho khong gian nghiém cua h¢

phuong trinh sau:

2X, — 4x,

X, — 95X,
- 2X,

X, + 3X,

X, — 2X%,

Ciu 3 (2 diém)

1) Tinh gidi han:

2) Tinh tich phan:
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X, + X, =
+  2X, =
- 2X; - X, =

+ X, =

O O O o o

- X, + X, =

Xx—0

lim 1-1-4x>
1—+/1—arctanx

1

dx
-!‘(x +DVXZ +x+1




Cau 4 (2 diém)

1) Khao sat sy hoi tu cua tich phan suy rong sau:

+00

J‘ xdx

1 J2+x338+x°
2) Khao sat cuc tri cia ham s6 sau:

f(x,y):x+y+§+2012
Xy

Ciu 5 (2 diém)
1) Giai phuong trinh vi phén sau:
y —ytanx =—-2e""* : y(0)=3

e R 5 \ A A 5.
2) Khai trién Maclorent ctia ham so sau dén X°:

f(X)=x+x+1
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PE SO 06

Cau 1 (2 diém)
Trong khéng gian [ 2, xét hé vecto:
S={u, =(111),u,=(11,2),u; =(1,2,3)}
1) Chirng minh S 1a co sé ctia [12.
2) Tim toa do ciia X = (6,9,14) trong co s& S.

Cau 2 (2 diém)
Giai hé phuong trinh sau bang phuong phap ma tran nghich déo:

X, + X, = 3K, = -2
X, + 2X, — 3X; = 6
2X, + 4x, - 5X; = -6

Ciu 3 (2 diém)
J2x+1—cosx
1) Cho ham s6 f(x) = X
m khi x =0

khi x #0

a) Xac dinh m dé flién tuc tai X =0.
b) Tim f/(0) tmg véi m vira tim duoc & cau a.

2) Tinh tich phan:

dx

1
-!Vx +2X+2
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Cau 4 (2 diém)

1) Khao sat sy hoi tu cua tich phan suy rong sau:

[ VX

esinx _1
0

dx

2) Khao sat cuc trj ciia ham sb sau:
f(x,y) =xe¥ +x* +2y* —4y +2012
Ciu 5 (2 diém)
1) Giai phuong trinh vi phén sau:
y' +2y +y=e*(1+x)

2) Cho ham sé f(x) = xsinx. Tinh £&(0).
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PE SO 07

Cau 1 (2 diém)
Giai hé phuong trinh tuyén tinh sau bang hai phwong phap:
X, + 2x, + 3x; = 15
o5x, - 3X, + 2X, = 15
10x, - 11x, + 5x, = 36
Cau 2 (2 diém)

Pinh a d¢ ma tran sau kha nghich va tim ma tran nghich dao
cua no:.

1 10
A=l1 a 1
0 21
Cau 3 (2 diém)
) - X+2 3x+4
1) Tinh gi6i han sau:  lim | ——

X—+0\ X _3

X
2) Tinh tich phan: I—dx
) P x*+2x%+5
Céu 4 (2 diém)

1) Khao sat sy hoi tu cua tich phan suy rong sau:

(1

J‘ dx
Jx -1

0

2) Khao sat cuc trj ciia ham sb sau:

f(x,y)=x

04y%® v6i rang bude 5X + 2y = 240
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Cau 5 (2 diém)
1) Giai phuong trinh vi phén sau:
y' -4y’ +4y = 4e*

2) Tim tap xac dinh va tinh dao ham ctia ham so sau:

B fx(x—l)
y= X—2
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