
2$  + dY

(1)  ,4:

i-

dl - 4 x - y  =  e’

dt +3x+y  =  0



2 dx dy
x -4  z-4x-y = e’

(1)  - 2 X ( 2 )

dy- - 3y - 10x = e’
d t

( 4 )  - (1)
d’x dx
T+ 3 +4x+y = -e’
d t

unwii (2) Iu (5) a:lGi

d2x
p +x = -e’

PZLG x = C, cost + C,  sint - & e’

= C, cost + C,  sint - k e’

mn(2)  ozl& y = - $ - 3x

........... (1)

........... (2)

. . . . . . . . . . . (3)

........... (4)

........... (5)

= -(- C, sint + C,  cost - i e’ j -

3(C,  cost + C,  sint - f e’)

.*4
= (C, - 3C,)  s int  - (3C,  + C,) cost + 2e’

?IW 2 : 1&7-ddiaGun~~  D 9,tXwnm  ii0

2(D - 2)x + (D - 1)y = e’ . . . . . . . . . . . (1)

(D + 3)x + y = 0 . . . . . . . . . . . (2)

(2) x (D - 1) Pr%

(D - 1) (D + 3)x + (D - l)y  = o . . . . . . . . . . . (3)
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(3) - (1) ilrrn’

(D - l)(D + 3)x - 2(D - 2)x = -e’

[(D-l)(D+3)  - 2(D-2)]x  = -ee’

(D’  + 2D - 3 -2D+4)x = -e’

(D’  + 1)x = -e’

Prr~~laourliuLn”u?~u~f~  1

,*d
7Iin3 : 1% Cramer’s Rule O:~&h$

inn 2(D-2)x+(D-I)y  = e’

(D + 3)x + y = 0

2(D - 2 ) D - I
x rz

D+3 1

tmr
2(D - 2 ) D - l

Y =
D+3 1

7l?-t(l) [ 2(D - 2) - (D + 3)(D - I)Jx

2(D - 2)

D+3

= e’

-- (D2  + 1)x = e’

(D* + 1)x = - e’

16  x = C, cost + C,  sint - i e’

i)in  ( 2 )  9:li

- (D” + 1)~  = - (D t 3) e’

- (D*  + 1)~’ = - 4~’

(D’  + I)y = 4e’

3:Ei  y = C, cost  + C, sint + 2e’

e'

0

D - l

I

. . . . . . . . . . .(I)

. . . . . . . . . . . (2)
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&fietil~ 5.2 7Jni~7~0YVOJS=YURUnla

1) (D - 1)x  + Dy = 2t+1

2)(2D+l)x*+2Dy  =  t

P4  .-mm T’Wl$  Cramer’s Rule ‘9:1;

D - l D

I I

2t + 1 D
x =

2D + I 2D t 2D

(2D* - 2D - 2D* - D)x = 4 - 1

-3Dx = 3

Dx = -I

X = - t + c,

MRI D -  1 D D - l 2t + 1
Y =

2D + 1 2D 2D + 1 t

- 3Dy = (1 - t) - (4 + 2t + 1)

zz - 4 - 3t

D y  =  t+;

tZ
Y =

i
t ;t+C,

Rv?0dlJ 5.3 PJn7~iROuUaJStUU~~nl~

1) (lj - 3 ) x  + 2(D t  2)y  a= Zsint

2) 2(D + 1)x + (D - I)y  = cost

D - 3 2(D + 2)

I I

Zsint 2(D +  2 )
x =

2(D t  I ) D - I cost D -  1

(D’  - 4D + 3 - 4D’  - 12D  - 8)x = Zcost  - Zsint  - 2(-  sint t  2cost)
I

( 3D’  - 16D  - 5)x = - Zcost

(3D’  + 16D  + 5)x = Zcost

C e-” t CA- I 2e -“I +
3D’  +  :6D  +  S  2cost

1 4 8 MA 216 (S)



Cl e-S’  + c, e f 1
+ *j+ cost

C I e-”  +  C 2  e-‘/j +  & (8sint +  c o s t )

D - 3 2(D + 2) D - 3 2sint
Y =

2(D +  1 ) CD - 1) 2(D +  I ) cost

- (3D’  +  16D  +  5)y = - s int  - 3cost  - 4 (cost + sint)

- (3D* +  16D +5)y  = - Ssinr  - 7cost

(3D’  +  16D  +  5)y =  5 s i n t  +  7cost

y  =  C,e-” +  C,  e-“’ + 3DL  +  :6D  +  5 (5sint +  ‘Icost)

(l&%ioriJuttuufinK~)

vYxd1~  5 .4 OJHiAi~aUtQwi:YOJStUUBUn75

I )  (D’-2)x-3y =  e2’

2) (D’ + Z)y  + x = 0

t&iW~  x = y = 1, Dx = Dy = 0 l&l t = 0

44 0mni T@Ul%  Cramer’s Rule 9::

D* - 2 - 3

1 D’ + 2

CD4 -

i

e2’ - 3
x =

0 DZ  + 2

1)x  = 6eZ’

I” 2+l x  = C, e’  + C,  e-’  + C,  cost + C,  sint + - e”
5

t I

mnwn75(1)  y = i [ (D’ - 2)x - e” ] ,

= - i (C, e’  + C, e-‘) - (C,  cost + C,  sint)  - fg e*’

t&l  t = 0 xl:b+i -

x = c,+c,+c,+; = 1 . . (1)

D x  =  C,-C,+C,++ = 0 . . . . . . . . . (2)

Y = - ; (C, + C,)  - c, - & = 1 . . . . . . . . . . . (3)

Dy = - ; (C,  - C,)  - c, - & = 0 . . . . . (4)
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1 5 0

66ihnla  (l), (2). ( 3 )  ttat  ( 4 )  PZ!?6

c,  = i, c,  = ;, c,  = - I9ii3 c,  = f

x = + (3e’  + 7e-‘)  - & (19cost  - Zsint)  + z e*’

Y = - +j (3e’  + 7e-‘)  + $  (19 cost - 2 sint)  - i+ e*’

m 2 1 6  (s)



oJH7A7”ouuoJ~=~uau”7~~0~~~
1 . Dx-(D+l)y  = -e

x+(D-1)y  = e*’

2. (D-k2)x+(D+l)y  =  t

5x+(D+3)y  = :*

3 .  ( D - t  l)x+(2D+7)y  = e’+2

-2x+(D+3)y  = e’-1

4. (D-- l)x+(D+3)y = e-‘- 1

(D+Z)x+(D+  1)y  = e*‘+t

5. (D2+16)x-6Dy = 0

6Dx+(D2+16)y = 0

MA 216 (S).



rmlJ¶J?l”ol”wl~  1

6rlJuh%l 1.1

1. 1.1)  &&  1 h i  i

1.4) &.6&1  1 &Pi I

1.7) &.bk~ 2 Qn’i  4

1.2) G&J  2 7r-Z  1 1.3) 65.G~  3 hi I

1.5)  %h 2 Gini  2 1.6) EibiJ 1 tIni I

2. 2.1) dy = x2
dx

2.2) x ( 2 )’ -(x+y-2)dy  + y  = 0
dx

3. 3.1) y’ = $

3.3) y’ = y

3.5) (y’y = 1 -yz

3.7) y” = x(y’)’

3.2) y’ = 0

3.4) y’ = J-
tanx

3.6) y” = y’

3.8) Xyj” =  yy ’  +  x(y,)2

3.9) y(y’y+xy’-y  =  0 3.10) y"+2x'y'-4xzy  = 0

wJan% 1.2

3 3.1) Fh~ounL7~lJ

4. y = 2x+3e"

ailJllzJ"pl"¶Jvlwd  2

MJu3nol6l 2.1

3.2) hilDlJbOW1' 3.3) hlo¶JnL?w

1. 1.1) 3x4+4(y+  1)’ = c 1.2) (x-4)y4  = cx

1.3) x4y = c 1.4) (1 + 2y)z  = c ( E )

1.5) y = x+cxy 1.6) (1 +Y) = c(l+x)

1.7) r = c coso 1.8) y’(l+x’)  = C

1.9) y+x = rn(Cx(y+l)) 1 . 1 0 )  sin*y  = c (l)
1+x

2. 2.1) y’(l+x’) = I 2.2) x2y = 4

2.3) (1 +y) = 2(1+x) 2.4) th(l+y*)  =  x2-l

2.5) y3 sin’x  = 8

1 5 2 MA 216 (S)



66¶Juan&l  2.2

1. 2xzy2  = x4+c z.x+y(hx  =  c y

3.cx-Q-g  = xm(m-x) 4. x=+4xy+3y=  = c

5.  x4+4xy3+c  = 0 6. xsinl  = C
X

7 .  1+&1x  =  tan1
X

1 .  (h(2x+3y+2)  =  2y-x+c

3. x+2y = frl(x+y)+c

5. Ih [4yz+(x-1)2]  + arctan-&  =  C

6. hx  = xy- ;x2y2+C

rruualol”  2.4

I.xy  = x3  + c
5

3. x2+*2y sinx = C

5 .  x2+3xy+2y2+4x+5y  =  C

3
7. (x2+y2)T  =  3xy+c

9. y = Cx+xe”

II. xzy--  ; = c

13. 3y~+xth(xy)  = cx

1 5 .  x*y*(y=-  x2)  =  c

2. (y+l)  =  C(x+l)

4. (y-x+l)qy+x-l)’  =  c

7.y = cxZe-l/XY

2. xy*+ ;’ = c

4. x(l+ezY)  = C

6 .  x"y'+h(;)  = C

8. ex2y+exy2 +x-y= =c

IO.  a r c t a n y  =  fnz t  C
x+1

12. y*+x  = cy

1 4 .  x2y(l+xy) = c

1. xqy*+  1) = 2+4thy 2. x4y3-x*y  = c

3.  e”y-x2 = C 4 .  x6y3+x4y5 = c

5. 3x4+4x'+6x2y2 = C 6. y+x’+I = Cx

7 .  (c+2x)(xZ+y*) = I 8. xcosy+y  sinx = C

MA 216 (S) 1 5 3



66UlJh%6  2.6

1. thy - 2
4Y2

= c

3.y4  = 4x4thx+cx4

5.y=  = 2x2Rlx+cx2

66uuanPl”  2.7

1. y = Zx+Ce-’

3 .  -$-  =  I-x+ce-”

5.. y = e”+Cx*

l.xy  = 3(Y-  1) + CedY

9. (1+ y*)*x = 2thy+yz+c

11. y= x sin(y+C)

13. y= x*  cosx+cx cosx

15. x(sec y+tan  Y) = y*+C

66u¶Jal&l  2.8

l.y = x4+cx2+cx+c
z ‘2 2 3

3.y = C, cosAx  +C,dinAx

5.y = 3cosx+;  - 2

66lJu~nPl”slun~  3

mJGJnfi6l  3.1

I. x*+y*  = c

3. r = Ce@

5. 4x’ + 12xy’ - 3y4 = 204

6. (I) y(y*+  3x”) = C

(3) XY  = c

(5)  (x2+  Y*)* = q2x*  + y’)

(7) x = y-l+Ceey

(9) r = C(1  -sin@

2. xy* = C(Zy+x)

4. x2 = 2y=th cy’-  2xy2

2. 3y = 2iCe“’

4 . y  = - i (3 sin 2x + cos2x)  + Ce6’

6 . (C+x)yeX  =  - 1

8 . 2. = cx’ +-5x3
YS

10. y* = 1 + Ce”’

12. $ = cosy+ysiny+C

14. 3x2 = (4x3 + C) y4

2.y = - sinx+C,x+C,

4. y = C,e2”+C em’”2

6. y = ;2 4x+;

2. y* = cx

4. x+C = 2~-4h(2+~

(2) yp = kx6

(4) y = cx*

(6) x*-y2 = C

(8) r = C sin0

10) r = Gem”“’
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tmruanol”  3 . 2

1 .  I) &LX31 2  %416 29 .40 LUW3 LdQL2Rl 4 %&lci 19.60 L&J415

2) 30.625 LWl3

2 .  1 )  5 0  v@l  @iQ?Uli

2)V =  5 0  - IOe-“.“’

x = 5ot++.-  I)

3. x  = ;gt’

4. x  =: 10 cos3t

5 .  2 9 5 ° K

6 .  7 . 6  $3 &l?Uli

b2.az

1. x :=

(?$)  (~)a,b,(*-e”bk’)

(!$+,,  - (?$?)a0  e%+

2. 0.07% 3. 18 nk

4. Q = 30-25e”

6. Q =
60(1-($)3’)

-

4-(f)”

5.  4 .2%

66¶&h% 3.4

1. 1)Q 1 3  ne-*oo’= , sin(120nt-4)  +

2(25  + 36i# 25 +36x=

&El sin0 = - J2n  , COSQ 10

(loo+  144n2)f

=

(loo+ 144n’)i

2)l = 60n ( cos(l20nt  -- @)  - ( 253+y;x*  - 5) e-IW’
(25 + 367?)j

2. J = lO(1  -e-“)

MA  2 1 6  (S) 1 5 5



66lJlJ~n~~  3.5

I. 25 LYil

2 . 8x10’  eii
5

3. lO(3)’  Riuflu

4. t = 30 ,y2  yj

1. thvpu’o

2. y = C,e-‘+  C,e*“-  sinx

1 . y=

2. y =

3. y =

0. y =

5 . y =

6. y =

7. y =

8 . y=

9. y =

1 0 . y =

C, + C,e”“+ C,e-‘”

C,e’” + C,e-” + C,e-‘”

C,e’“+  C em*“+  C em3”+  C -3x* ‘3 4xe

em’ (C, + C,X  + C,x’)  + C,e4”

C,+C, cos2x+C, sin2x

C,e’” + Cz e-“

e*”  (C, cos3x + C, sin3x)

C,e”  + C, cos3x + C, sin 3x

C,+C,x+C, cosZx+C,  sin2x

C, cosx+C, sinx+(C,+C,x) cos2x+(C,+C,x) sin 2x

1 .

2.

3.

4.

5 .

6.

Y = C, + C,x + C,x* + C,e’” + C,e-‘” - $

Y z c e”+C  ,3x+12 3

Y = C,+C,eZ”+C,ee2‘-  $

Y =  C  e’“+C  xe”+e*”I 2

Y =  C  e”+C  eezx+x2I 2

Y = C,e’+C,e-“+e’(x’-x)
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7 .

a.
9.

1 0 .

Il.

12.

13.

14.

IS.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Y = C,e"+C,e-'- 1 + $ cos2x

Y = C, cosx+C,  sinx+sinx  th sinx-x cosx

Y = C e”+C  ezx-ezx sfne-”1 2

Y
xe’=
?

Y
x3ezr= T +e”

Y = i (cosx  - sinx)

Y = -ixcos2x

Y = - x2-2

Y = i(x'+x'-3x-l)  + ie“" - Scos3x

Y = - r e" cosx
3

Y le3"(4x-3)
= 32

Y = f’  + 1

Y = - f’  (sin2x  + cos2x)

-x -e
2x

Y =
9 5

+ k sin2x

Y = 2xcosx + x’sinx

Y = sin2x Pn (sec2x+tan2x)  - 1

Y = Lezx  + i (e”-e3’) th(l +e-“)
2

Y = - e” sine-”

Y =  e‘“h(l+e”)  - 1

1 . X = (C,-C,)  cost + (C,+C,)  sint + +e*’

y = C, cost + C, sint + te” + f’
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2. x= c1-3cz  sint - 3c,+c,
5 5

cost - t2  + t + 3

Y = C, aost+C,  sint+tt’-3t-4

3. x= f C,eA’ [cos(t  + C,) - sin(t + C,)] - $e’ + s

Y = C,e4’sin(t+C,)  + $e’ + $

-1;
4. x = 2C,e + 2-e” + 2t  - L

17 7 49

Y = 3C,e-'!  - he’1  + te-t + St - g

5 . X = C, coslt  - C, sin2t + C, cos  8t t C, sin8t

Y = C, cos2t  + C, sin2t + C, cos8t  - C, sin8t
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