KISCE-SVU APPLIED MATHEMATICS-II FY SEM-II

PRACTICE PROBLEMS ON FIRST ORDER FIRST DEGREE DIFFERENTIAL EQUATIONS
TYPE- I

Solve the following equations.

1. (2x%2 + 3y?2-7)xdx + (3x2 + 2y?2-8)ydy = 0
2. (yzexy2 +4x3)dx + (2xy e — 3y?)dy =0

3. [y(l+%)+cosy]dx+(x+logx—xsiny)dy=0

ydx—-xdy _  dx
(x+y)2 2V1-x2

(x? - xtan®y + sec?y)dy = (tany - 2xy - y) dx

[y sin (xy) + xy? cos (xy)]dx + [x sin (xy) + x?ycos (xy)]dy = 0

__a(xdy-ydx)
7. xdx + ydy = R
8  (2xycosx?-2xy + 1)dx + (sinx?-x%)dy = 0
9 d_y ycosx+siny+y

dx = sinx+xcos y+x
10. 2(1+4x%/y)ydx + (x*/y+2)xdy =0
11. (x\/l—ixzy2 - y)dy + (x + y\/m)dx =0
12. %cos (%) dx — %cos (%) dy +2xdx =0
13, (1+e*Y)dx + eV (1 — E) dy = 0, given y(0) = 4

14 dy _  4x3y*+y cos (xy)
' dx ~ 2x*y+x cos (xy)

15. (2x%2 + 3y?2-7)xdx + (3x2 + 2y?-8)y dy = 0
16. (tany + x)dx + (xsec?y —3y)dy =0

17. [1+log(xy)]dx + (1 + %) dy=20

ANSWERS
1. x* + y* + 3x%y%2- (7x* + 8y?) = ¢ 2. e yxt—yd=¢
— Yol -1
3. xy + ylogx + xcosy = ¢ 4. x+y+zsm xX=c
5. xtany- x’y-xy-tany = ¢ 6. xysin(xy) =c¢
2 2
7. x7+y7+atan_1(§)=c 8. ysinx’-x%y+x=c¢
; ; — 2,3..3/2 _
9. ysinx + xsiny + xy = ¢ 10. 2xy+3xy =c
11. x?2—y?+xyJ1—x2y2+sin"lxy=c 12. x%—sin (%) =c
13. x+ye Y =4 14. x*y?+sinxy=c
15. x*+3x%2y2 —7x2+y*-8y2=0 16. 2xtany+x?—3y%2=¢

17. y+xloglxy)=c
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TYPE-1I

Solve the following equations.

1. (y+§y3+%x2)dx+i(x+xy2)dy=0

2. (x*e*-2mxy?)dx + 2mx?ydy =0

3. (2 +y?+1dx—2xydy =0 4., (y— 2x¥dx-x(1-xy)dy =0
5.  (2xlogx —xy)dy + 2ydx =0

6. (4xy + 3y%? — x)dx + x(x + 2y)dy = 0

7. (xy? - el/x3)dx —x%ydy =0 8. (x*+ yHdx-xy3dy =0

9. (2xy*eY +2xy3 +y)dx + (x*y*e¥ —x?y? —3x)dy = 0

10. y(xy + e®)dx—e*dy = 0

11, (y*+2y)dx + (xy3 +2y* —4x)dy =0

12. (xy®+y)dx+2(x*y? +x+yHdy =0 13. (2xy? —y)dx +xdy =0
14. y(1 +xy)dx + x(1-xy)dy =0 15. (y-xy¥dx- (x + x%y)dy = 0
16. y(1 + xy)dx + x(1 + xy + x>y¥)dy =0 17 by _ _ xyitzy

. y y y y y - * dx - 2x_2x3y2

18. (xysinxy + cosxy)ydx + (xysinxy- cosxy)xdy = 0

19. (x* + yHdx-xy3dy =0

20. (x%y- 2xy®)dx- (x3-3x%y)dy = 0

21. y(x + ydx-x(y-x)dy = 0 22. (x? + y®dx- (x*+ xy)dy = 0
23. (x2—xy+y?dx—xydy =0

24, [Zx sinh (%) + 3ycos h (%)] dx —3x.cos h (i—/) dy=0

25. (%secy —tan y) dx — (x — secylog x)dy = 0

26. If y™isanintegrating factor of y(2x%y + e*)dx - (e* + y?)dy = 0 find n and solve the
equation.

27. If y™isanintegrating factor of (2xy? + e*y)dx - e*dy = 0 then find n and solve the
equation.

28. If y™isanintegrating factor of (2xy*e¥ + 2xy3 + y)dx + (x?y*e¥ — x?y? — 3x)dy = 0.
Find n and solve the equation.

29. Ifx™isanintegrating factorof ydx- xdy + (1 + x®)dx + x%?sinydy = 0
Find n and solve the equation.

30. If x™is an integrating factor of (y - 2x3)dx - x(1 - xy)dy = 0 then find n and solve the
equation.

31. If x™is an integrating factor of (x*e* — 2mxy?)dx + 2mx?y dy = 0 find n and solve the
equation.

32. If f(x) afunction of x only is an integrating factor of (x*e* — 2mxy?)dx + 2mx?ydy = 0.
Find f(x) and then solve the equation.
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If (x + y)¥ is an integrating factor of (4x% + 2xy + 6y)dx + (2x% + 9y + 3x)dy = 0.find

k and solve the equation.

If (x +y + 1)™ is an integrating factor of (2xy — y? — y)dx + (2xy — x? — x)dy = 0 find nand

34.

solve the equation.

ANSWERS
1. x%+ 3x*ty + x*y3=¢ 2.
3. x?—-yi-1=cx 4,
yZ

5. Zylogx—?=c 6.
7. lew Y _. 8.

3 2x2

2
9. xFV++=c 10.
y oy
2 2 _

11. x(y+y2)+y =c 12.
13. x%y-x = cy 14.
15. log§ =c+xy 16.

1 x 1
17. ElOg?—W—C 18.
19. 4x*logx- y* = cx* 20.

y _
21. log./xy — w=C 22.
23. log(x—y)+ % =c 24.
25. ylog x —xsiny =c 26.
27. n=-2x*y+e*=cy 28.
29. n=-2y+1-x%+ xcosy = cx 30.
3. n=-4e*+my’x?=c 32.
33. k=1, x*+ 2x3y + 3x%y + x%y? + 6y%x + 3y3
— Xy —

3. n=-4 Gy t1)
TYPE -1
Solve the following differential equations.

dy 4x _ 1
1. ax T xze1Y T )3 2.
3. (l—xz)%+2xy=x 1—x2 4,
5. %Coshx = 2cosh?x.sinhx — ysin hx 6.
7. (A +x+xy)dy + (y + y3)dx =0 8.
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x2e* + my? = cx?
2
—2_x2+L =¢
x 2
4xty + 4x3y2 - x* = ¢

4x*log x - y* = cx*

n =- 4,x%y3eY + x%2y? + x = cy?

n=-22+x2-L=¢
" x 2
f)=x"%e*+my?x%2=c

=C

dy 1-2x _
E-'_( x? )y_ 1
x(x — 1)%—(x—2)y =x3(2x —1)

d .
xcosxé+y(xsmx+cosx) =1

(1 +y?)dx = (et — x)dy
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9. W+ Ddx + [x-(y + 2)eY]dy =0
10. (1 +sin y)Z—;C/ = [2ycosy — x(secy + tany)]

11. (1+y?)dx = (tan"ty — x)dy 12. Z—z +2ytanx =sinx aty =0,x = g
dy 2x _ 1 . _ _
13. —“+ 57 V= Gz siven thaty = Owhenx =1
14. xlog x'% +y = 2log x 15. dr+ (2rcot 0 +sin26)d0 =0
dy . — 3ana2 W _ x=Y(pX _ oY
16. —~+xsin2y =x’cos%y 17. —=—=e (e* —eY)
18. % + x3sin?y + xsin 2y = x3 19. Z—z + QRxtan ly —x3)(1 +y?) =0
2
20. y%+4?x—33/—x= 0 21. e*(x+ Ddx + (y?e?” —xe¥)dy =0
dx - dy . )
X _ oYX (oY _ X 4 =
22, ol (e¥ —e¥) 23.  xcosy_—+siny = xsin‘y
24y 3, — A43,%2 vy _e 1
24. 3y dx+2y x =4x°e 25. ool S
3 _ ay _ _y*
26.  (xy?—e'*)dx—x?ydy=0 27. =y
e 2%y \dx _ dy _ X 2
28. (\/.; —ﬁ)a—l 29. (x+1)a—y—e(x+1)
ANSWERS
1. y(x?+1)?% =tan"x + ¢ 2. y=x%+cel/* x?
=y (1 —x? — x? S i
3. y=yJ0—-x%)+c(1—-x*) 4. y=x"+_—
5. y.cos hx = %cosh3x +c 6. yxsecx=tanx+c
7. xy + tan"ly = ¢ 8. xelaV = e2anly 4 ¢
9. (+DHx-—-¢eY)=c 10. x.(1 + siny) = y%cosy + ccosy
11. x=tan ly—1+ce tany 12. ysec’x = secx- 2
13. y(x?+1)=tan"x —% 14. ylogx = (logx)* + c
15. 2rsin® 0+ sin*0 = ¢ 16. tany = %(x2 —1) +ce™
17. e’ =e*—1+ce™® 18. tany.e* = %exz x*—-1)+c
2_
19. tanly = Q +ce™* 20. y?x7%/3 4 2x*3=¢
21. xe* YV =—(y?-2y+2)eY+c 22. e*=eY—1+ce™®
23. cosecy + x (logx + ¢) =0 24. 2y3e* =2 (2x2—1)+c¢
2
25. 2xe ¥ =2cx?+1 26. z—2=§el/x3 +c
27. e #y242logy=c 28. ye?V¥=2\x+c

29. y=(x+1(*+ 0
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