HP: TOAN CAO CAP - BAI TAP THAM KHAO

Chuong 1: Ma tran - Binh thic - Hé phwong trinh tuyén tinh

Bai 1. Tim cac s6 m,n,k biét :

l) AnxS'an4=C2xk 2) AZ'Bmxn =Ckx5
DBS: 1) m=2,n=3 k=4 2) m=2,n=5k=2
1 -1
.. ) 1 4 3 2 7
Bai 2. Cho cac matran: A= ,B={2 3|,C= .
2 50 3 -1
4 6
Tinh A+3B', AB, BA, ABC, CB.
-1 -1 3
. 4 10 15 21 29 129 118| -
DbS: A+3B' = , AB = ,BA=| 8 23 6|,ABC= , 3CB
-1 14 18 12 13 63 71
16 46 12
-3 3 3 1 2 2
Bai3.Cho A=| 0 1 -1|,B=|3 -2 1|val lamatrandon vicip3.
6 5 -8 0 11

1) Timmatran X saocho 2A—-3X =5I .

2) Tinh A+B? va B.A". Tir d6 hdy cho biét ma tran B ¢d kha nghich khéng ? néu ¢, hay suy
ra ma tran nghich dao cua matran B.

3) Tim xeR sao cho det(B—xl)=0. Timmatran Y thoa méan: (B—3l)Y =0.

-11/3 -2 2 4 -3 9
PS: DX=| 0 -1 -2/3|. ) A+B?=|-3 12 4|:BA =3I,
4 10/3 =7 9 4 -6
3+
3) X=3VX=3_TJ1_3 Y'=[3z2 2z z],z€R.

Bai 4. Cho hai ma tran. A, B-vuéng cap 3 co: det(2A) =—4, det(B*) =8, det(A+B) = g

Tinh det A, detB, det(A'B"), det(5A*B™), det(AB + B?).

PS: detA=-1/2; detB=2; det(A'B')=-1; det(5A*'B™")=125/32 ; det(AB+B?)=5.
Bai 5. Tim hang cua-cac ma tran sau :

1 0 =2 322 0 9 0
1.-3 4 2
-4 -1 5 0o 7 -1 -2 -1
A= 2 1 1 4§ B= ; C=
1 3 7 0O 0 0 6 O
-1 -2 1 =2
5 0 -11 0O 0 0 0 O
bS: r(A)=2;,r(B)=3; r(C)=3.
0 -1 2 3
. -1 2 3 O
Bai 6. Cho matran: A= .
m 0 -1
3 0 -1 2

1) Tinh dinh thirc cua ma tran A theo m.
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2) Sir dung két qua tinh & cau 1, hay bién luan theo m hang cua matran A.
3) Khi m=4 hay ching t6 ring ma tran A kha nghich.
Khi d6, hay tinh phan tir & vi tri hang 2 cot 3 cia ma tran A™.
DS: 1) det A=20(m-3).
2) khi m=3, r(A)=4; khi m=3, r(A)=3.
3) Khi m=4, det A=20=0, chiing to ma tran A kha nghich.
0 2 3
Phan tir & vi tri hang 2 cot 3 cia ma tran A™ 1a L&Z =i(—1)3*2. -1 3 0=..
det A 20
3 -1 2
2 1 -1
Bai 7.Chomatran A={4 3 0].
1 1 x

1) Tim x dé¢matran A kha nghich va thoa mén det(A™)=2.
2) Tim ma tran nghich dao cua 4 khi x=2.
2 -1 1
DS: 1) x:%; 2) At=|-8/3 5/3 -a4/3|
1/3 -1/3 2/3

.. . 2 3| . 1 -1 2
Bai 8. Cho hai matran: A= va B= :
1 - 2 .2 3

1) Tim ma tran nghich dao cua A.
2) Timmatran X sao cho XA=B",
3) Timmatran Y saocho AYA=B.
3/5 -1/5
22) X=|1/5 -7/5/|; 3) Khong ton tai matran Y .
1 0

bS: 1) A= 1/5 3/5
o |1/5 -=2/5

1 23 4 5
Bai9.Cho A={0 ~1.2 '1|vaB=|7]|.Timcacmatran X saocho AX =B.
0. 0.3 2 6
22+1
0.5z-4
B z
3-15z
Bai 10. Giai cac hé phuong trinh tuyén tinh sau :

DS: X

=

3X+2y+3z+4t=1 X—4y+3z= 1
X+ y—-2z— 4t=0 y y

X+ Y+ 2z =-2 5Xx+5y— z= 2
1) 43x— y+2z- 8t=0; 2) ; 3 .
6X+5y+62+4t=-5 7x+2y+3z2=10
X+4y— z— 7t=0
TX+5y+7z2+8t=0 —2X+3y+ 2=5

bS: 1) {x=3t; y=t;z=0;teR 2) {x=—4t—z+5 y=4t—7; z,teR 3) VN.
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X, + 2X, +
3% + 5X, +

3x, =4
11x, =17
—4x, —10x, +(m* —=9)x, =m -5

Bai 11. Cho hé phuong trinh tuyén tinh .Tim m dé hé nay :

1) la hé Cramer ; 2) ¢ vd s6 nghiém ; 3) vO nghiém.
Khi hé da cho 1a hé Cramer, hdy tinh x, theo m.
2 — —
ﬁl)m;til;xzzsml—zr??; 2) m=-1 3) m=1
-m
1 00 2 10 0 -2
‘- . 1 -2 2 . 1 1 -2 -2
Bai 12. Cho hai matran A= va B= :
3 3 -1 11 1 1
3 01 2 31 1 1
1) Tim phan ta nam & vi tri hang 3, cot 2 ctia ma tran A?.

2) Tinh A+B.

3) Chitng minh A kha nghich. Tim phan ta nam ¢ vi tri hang 1, ¢6t:3 cia ma tran A™.
4) Tinh det(A+B) va det(A” + BA).

PS: 1) Phan tir can tim 1a tich cia “hang 3 ma tran A” véi “cot.2 matran A”;

2 000
2 -1 0 0 ,

2) A+B= 4 2ol 4) det(A+B) =—24; det(A? + BA) =—1008.
6 1 2 3

Bai 13. C6 ba phu huynh A, B, C du dinh‘mua bén moén do: bat bi, bt chi, vo va hop but dé trao phan
thuong cudi nam. S6 lwong mudn mua dugc chestrong bang sau:

b6 dung (| Bt bi- | Batchi | Vo Hop
but
Phu huynh
A 400 40 200 20
B 350 50 250 30
C 150 35 150 15

Ba nguoi nay c6 thé mua bén moén do & hai ctira hang CH1 va CH2 vai gia ban mai loai & ting cta

hang cho trong bang sau:

Citra hang CH1 CH?2
Mon do
But bi 3000 & 35004
Bat chi 7000 & 6500d
V& 50004 48004
Hop but 200004 170004

Hoi mdi phu huynh A, B, C nén mua & cira hang nao thi duoc ré hon?

DS: A, B nén mua ¢ ctra hang 1, C nén mua ¢ cua hang 2.
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Bai 14. Mot nha may san xuét 3 loai san pham A, B va C. Mdi san pham phai qua 3 cong doan cit, lap
rap va dong gbi vai thoi gian yéu cau cho mdi cong doan duoc liét ké & bang sau day:

San pham A | San pham B San pham C
Cat 0.6 gio 1 gio 1.5 gio
Lap rap 0.6 gio 0.9 gio 1.2 gio
Dong goi 0.2 gio 0.3 gio 0.5 gio

Cac bo phan cit, lap rap va dong goi co sb gid cdng nhiéu nhat trong mdi tuan lan luot 1a 380, 330 va
120 gid cdng. Hoi nha may phai san xuat vai sé luong mdi loai 13 bao nhiéu theo mdi tuan-dé nha may
hoat dong hét ning luc.

PS: S lwong san pham A, B, C lan luot 14 50, 200,100.
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Chuong 2: Phép tinh vi phan ham mét bién

Bai 1. Hay 4p dung dinh nghia dé tinh dao ham cua cac ham sé sau:

1)f(x):%x—%

3) f (t)=5t—9t’
Bai2. Chohamsé f(x)=3/x

2) f (x)=mx+b
4) f (x)=15x*—x+3.7
1) Néu a = 0hdy ding cong thie ham lily thiratinh f '(a)

2) Ching minh rdng  f'(0) khong ton tai.
Bai 3. Tinh dao ham cua cac ham s sau:

X2 +4X+3 x2 = 2x ( 1 ]2
1) y=+/x(x-1); ) y=—r—, 3) y= ; 4v:\/;+—
) y="x(x-1); 2y N )y ) =
3 1 3 31
PS: 1) y'=ox-——— 2) y' =2+
)yzfzﬁ )>'2\/_\/;2X3
1 1 21
3 y'=l+—=; H V=1t —= =t
7 W 3pe
Bai 4. Viét phuong trinh duong tiép tuyén voi duong cong'y = ¢x tai diém (L1).V& hinh minh hoa
két qua.
BS: y=7x+.
4 4
Bai 5. Giasurang f(2)=-3, g(2)=4, f.(2)=-2 g'(2)=7. Haytim h'(2) khi:
1) h(x)=5f (x)—4g(x); 2) h(x)=f(x)g(x);
f(x) 9(%)
3) h(x)=—=+; 4) h(x)=
) h(x) g(x) ) h(x) 1+ f (x)
13
bS: 1) -43; 2).-29; 3) E; 4) -1.5.

Bai 6. Tinh dao ham.ctia c4c ham s sau:

1) F(x):(4x—x2)mo; 2) g(t)= 1 _
(t4+1)
3)yzwtaile; 4) y=e"" tai x=0.
3

BS: 1) F'(x)=100(4-2x)(4x—x2)*; 2 g'(t)=——2,

(t4+1)

2
3) Y(1)=§—In3; 4) y'=-2
Bai 7. Tinh y® vei:
X2 1 y

Dy=1+% ) Y= 3)y= |
e )y X —4x+3 )Y frx
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Ly y@ ___ 8 U G Ay S S S
ps: 1) y® = T 2)y" = : (.)L(X_ - J

2 1
3) y" =(-1) 3—n(1)(4)...(3n—5)(x+1)€’" +(=)"7 5 (0(4)-(Bn=2)(x+1)5
Bai 8. Tinh vi phan cua cac ham sé sau:

1) y=x’sin2x; 2) y:ln«/1+t2; 3) y:“_‘i; 4) y=(1+r3)72;
u+
5) y =+/1—x2.arccos x tai x:g; 6) f(t)=m tai t=0

du;

dt; 3) dy =

DS: 1) dy=(2xsin2x+2x’cos2x)dx;  2) dy=

2
(u +1)2

2
4) dy=-— 6r dr; 5) y'= xarccosx [ J:[___J
(1+r3) N

6) tr(t)=2— 1 L :>df(0)=%dt.

3,3/(1+tant)2 cos”t
Bai 9. Tinh Ay va dy tai gidtri da chocua x va dx=Ax:
1)y=2x-x%, x=2, Ax=-0.4 2) y=+IX; X=4; Ax=1

3) y:E, x=8, Ax=1 4)y=e", x=0, Ax=0.5
X

bS: 1) dy=0.8;, Ay=0.64 2). dy=0.250; Ay=0.236
3) dy=-0.078; Ay=-0.069 4) dy=0.50; Ay=0.65
Bai 10. Hay st dung xap xi tuyén tinh'(vi phan) dé tl'nh gan dung cac gia tri sau:

1)(2.001)’ 2) 00 3) @ 4) tan44°

pS: 1)32.08 2)0.985 3)0.998 4) 0.965

Bai 11. Mot ngudi ndng dan mudn rao mot khu dét rong 1.5 triéu m? thanh khu vuon hinh chit
nhat, sau d6 chia khu vuon dat ra thanh 2 phan dién tich bang nhau bang mét hang rao nam song
song véi mét trong ¢ac canh caa hinh chir nhat. Nguoi ndng dan phai 1am thé nao dé giam téi da
gié thanh cta hang rao.

PS: Khu dat duoc chia thanh 2 manh kich thudc 1000m x 750m (canh chung dai 1000m)
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Bai 12. Mot cai coc ubng nude hinh nén dugc 1am tir mot
miéng bia hinh tron ban kinh R bang céach cit bo di mot
miéng hinh quat rdi dan cac canh CA va CB lai véi nhau
(xem hinh v& bén). Hay tim dung tich I6n nhét cua chiéc
coc.

3
ps: v - 27R

max_g\/g'

Bai 13. Mot ngudi phu nit dimg & diém A trén bo ciia mot
cai hd nuéc hinh tron ban kinh 2km. Nguoi phu nir muén
t6i diém C nam d6i dién phia bén kia ho trong thoi gian
ngan nhét co thé. Cd ta c6 thé di bo véi van téc 4km/h va
chéo thuyén véi van toc 2km/h. Hoi ¢6 ta phai chon hanh
trinh nhu thé nao?

DS: Thoi gian di y=2cosé + G; OSQS%.

z

2
(616N nhat). Vay cd ta khéng chéo thuyén ma di bo
nira vong ho tir A dén C.

Nhin d6 thi ham sé ta thdy y nho nhét khi 6 =

Bai 14. Hai céi cot thing dimg duoc gia cobang mot day
thirng PRS néi tir dinh caa cot thi nhat xudéng mot diém R
trén miat dat roi ndi téi dinh caa cét thirhai. Hay ching to
rang day thing s& co do dai'ngan nhat khi 6, =6,
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Chuong 3: Nguyén ham — Tich phén

Bai 1. Tim ho c&c nguyén ham cua cac ham sé sau:

1) f(x)=1—§+%; 2) g(x)=i; 3) h(x) =3¢ +x;
3 X 1+ 2x
1 1 1
4) 1(x) =3cos| Zx |; 5) k(x) = ; 6) m(x) = + .
) 1(X) (3 J (x) L ax2 () ax2_1 X°-9
PS: véi C l1ahing sé tay Y,
x> 2 . 1 :
1) F(X)=x———-=+C; 2) G(X)==InA+2x)+C;
6 X 2
3) H(x)=§e’4x+gx3’2+c; 4) L(x)zgsin(zxj+c;
4 3 7 3
1. _ 1 - 1, Ix-3
5) K(x) ==arcsin(2x) +C ; 6) M(x):—ln‘3x+\/9x —1‘+—In —|+C.
2 3 6° |x+3
Bai 2. Ky hiéu kich thuéc ciia mot quan thé tai thoi diém t (don vi: ndm) 1a N(t). Khi do, toc do

tang truong cua quan thé tai thoi diém t 1a N'(t) :%—T. Cho biét tde d6 tang truong cua quan thé

tai thoi diém t 1a O('j_':' =3sin(27t) va biét N(0) =10 000, hay tim.cong thirc biéu didn N(t).

DS: N(t) =2i(1—cos(27zt)).
T

Bai 3. Tim nguyén ham F ciia ham sé f biét f (t) :3—1 2 va théaman F(1) =0.

t2
bS: F(t)= % —2arctant+3(t—1)

Bai 4. Tinh tich phan x4c dinh ciiaham $6 f trén doan [0;2] biét d6 thi ham sé f dugc cho nhur

hinh vé sau:
1) 2) 3)

— e — —
b f———————

S 4
PsS: 1) =; 2 X 3) —.
bS: 1) 5 ) ) 3
Bai 5. 1) Cho biét f'(x)=12x—e™, hdy tinh f(3)— f(0).

3 3 3
2) Cho biét [ f(x)dx=4 va [(3f(x)+2g(x))dx =2, hay tim [ g(x)dx.
-2 -2 -2

ps: 1) f(3)—f(0)=if'(x)dx=..=53+e3; 2) [9(x)dx=-5.

Bai 6. Tinh dién tich hinh phing giéi han boi cac duong cong sau (yéu cau vé hinh minh hoa va
danh dau phan hinh gigi han):
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1) cac duong cong y=2x* , 2) cac duong cong y=x*-2x ,
y =x°—3x. y =—e*, duong thang x=-1, x=2.

3) cac duong y=sinx, y=cos2x 4) cac duong y=3x-va yzl va

N a X
va X_O’X_E ' x=1,x=8.
5) tam giac c6 ba dinh: 6) cac dudng y=3", y=2* va
A(O’O)a B(l,2), C(411) X=—1,X=1.
bS: 1) 11§; 2) ez+£—2; 3) 1,
6 e
4) 11l—|n8; 5) 111; 6 i—i
4 2 3In3 2In2

Bai 7. Tinh d6 dai phan duong cong thudc d6 thi ham'sé:

3) y=arcsin x++/1—x2 tir diém.x'=0 dén x:%; 4) y:%\/}.(x—3) VoI 1<x<9.

ps: 1) %; 2) In3—%; 3) 2(V3-2); 2) 10%.
Bai 8. Tinh céc tich phén sau:
1) ej:lnx dx;; 2) i\/ﬁ_ﬁdx; 3) ::%dx; 4) ie’ﬁdx;
5) Txe‘zxdx; 6) i3—14x i 7) imdx; 8) fxlznfldx (HD: u=3)
BS: 1) ¢; 2)%; 3) InZ; 4 2
5)4—22; 6) +o0; 7)%; 8) 0.
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Chuwong 4: Phép tinh vi phan ham nhiéu bién

Bai 1. Tinh vi phan toan phan ciia cac ham 2 bién sau:
1) f(x, y):2x2y+é—3x+4; 2) f(x,y)=In(x*+2y?) tai diém (L2);
3) f(x,y)=xe"; 4) f(x;y)=arcsin(x—2y) tai diém (0;0);

5) f(x;y)=arctan Y tai diém (L;1) v6i Ax=0,01 va Ay =—0,02.
X

1 2% 2 .8
PS: 1) df (x, V) = (4xy + ———= —3)dx + (2x* —=—2)dy ; 2) df (1,2) = —dx+=dy;
_)(y)(xyzyz\/;) ( y3)y )()9 g
3) df (x,y) =e¥ (1+ xy)dx + x’e”dy ; 4) df (0,0) =dx—2dy; 5) -0,015.

Bai 2. Cho ham & f(x,y) = x*+ Y.
1) Hay tinh f (3,04;3,98).
2) Hay tinh vi phan toan phan ciia ham s6 f tai diém (3;4).
3) hdy tinh gan ding f (3,04;3,98) bang cach ap dung cong thirc tinh xap xi:
f (X +AX Yo +AY) & T (X5 Vo) + T, (%: Yo)AX+ f, (X1 V5)Ay-va danh gid sai s.

PS: 1) 5008193287 ; 2) df (3:4) :gdx+gdy 5 3)5,008 va sai s6 2 2/10000
2 2
Bai 3. Tinh A=2+2 Voi:
oxX° oy
1) f(x,y)=x"-y%; 2) f(xy)=x>+3xy*;
3) f(x,y)=|n,/x2+y2; 4) f(x,y)=e*cosy—e’cosx.
bS: 1) A=0; 2) A=12x; 3) A=0; 4) A=0.
Bai 4. Chung to ring ham s P=bL*.K” (véi b,a, B 1a cac hing s6) (ham san xuat Cobb-
Douglas) théa man phuong trinh sau: LZ—FL)Jr K S—E =(a+p)P.

Bai 5. Tim cac diém cuc tri va gia trj cuc tri (néu c) cua cac ham sb sau:
1) f(xy)=-8x>+12xy —24x* -6y’ +1
2y F(x, y) = (x+y*)e ™
3)f (X y) =xyd-x-y)
4) f(x,y)=3x"+2e’ -2y +3
ps:
1) Ham sé dat cuc dai tai (0,0), gié tri cuc dai tai diém do 1a f(0,0) =1.
2) Ham s dat cyc tiéu tai (-2;-1) va fo, = f(-2,-1)=-1.
3) Ham s6 dat cuc dai tai (1;1) va fp = 1 .
33 27
4) Ham s6 dat cyc tieu tai (0;0) va fo, = f (0;0)=5.
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Bai 6. Mot cong ty san suat hai loai mat hang véi san lugng san pham lan luot 14 g, va g,. Pon
gia mdi san pham coa hai mat hang tuong Gng la p, va p,. Ham tong chi phi 1a
C =q,° +20,” +,q, + 2, +4q, +300.

1) Lap ham loi nhuan cua cong ty.

2) Khi don gia cua hai loai mat hang la p, =324va p, =524 hay xac dinh san lugng tuong
g cua hai loai mit hang dé loi nhuan cua cong ty 13 16n nhét.

DS: 1) pg + P8~ —20," ~ 6,0, — 20, —4q, —300 2) g, =120 va g, =100
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Chuong 5: Phuwong trinh vi phian

Bai 1. Giai cac phuong trinh vi phan sau

1)(x* ~1)dy —xydx =0; 2) (1+€")yy'=e* véi diéu kign ban dau y(0) =1;
X L Xy+Y?
By =er+ ; ay'=221Y_,
X 2X°+ Xy
5)y’—2xy=elenx; 6)y'+1y= 12 ;
X~ Xxcos® X
7y —xy=-x°; 8)y’+%:yzlnx
e
bs: 1) y=C,[|x*-1,y=0,x=1; 2) e? =" (1+e");
BS: 1) y=Cyx -1y ) ~(1+¢)
3)y=-xin[In|[] ¢ +0); 2y y=xin|Y.
X y
5) y=e* (xInx—x+C); 6)y:1(tanx+C);
X

1

{C_Inszx

Bai 2. (M6 hinh ting truéng quan the) Goi sd luong céa thé ciia mot quan thé tai thoi diém t 1a
P(t). Toc d6 tang truong cua quan thé tai thoi diém t 1a dao ham dP/dt. Nha sinh vat hoc, toan
hoc nguoi Ha Lan Pierre — Francois Verhulst dura ra mé hinh cho su phat trién cua quan thé nhu

sau:
dP _P®)
ot kP(t)( ™ ) @

trong d6 Kk 1a hang sé ty 16,“M 1a hang s6 can bang quan thé.

1) Hay giai phuong trinh vi phan (1).

2) Biét rang k = 2;:M=2000000 va sb lugng ca thé tai thoi diém ban dau 1a P(0) =1000,
hay xac dinh cong thuctinh P(t) mo ta s6 lugng ca thé tai thoi diém t.

M C>0 2) P(t)= —20000092t :
1+1999

7) y? (1+ Ce™ ) =1;

BS:1) PO =1

Cefkt !
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