MT-05
June — Examination 2023

B.A./B.Sc. (Part II) Examination

MATHEMATICS
(Differential Equations)
Paper : II (MT-05)

Time : 3 Hours | [ Maximum Marks : 47

Note .— The question paper is divided into three Sections
A, B and C. Use of non-programmable scientific
calculator is allowed in this paper.
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Section—-A 7x1=7

(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 1 mark.
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1. (1) Solve :

(* +1)cos xdx +e” sin xdy =0
BA IS ¢

(e* +1)cos xdx +e” sinxdy =0

(i1)) Solve :

y . dx ~0
\/l—y2 \/1—x2
BA hIfST :
dy dx
+ =0
\/l—y2 \/1—x2
(ii1) Solve :
ﬂ_fzzyz
dy y
A VT
d_x_fzzyz
dy y
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(iv) Test given equation to be exact.
feu T TR S gendar &I SiE ST
y sin 2xdx — (1 — y2 + cos?x)dy = 0
(v) Solve :
G- -1)=p
B WIS
G-p)p-1)=p
(vi) Solve :
(D3-3D+2)y=0
A HINT
(D3-3D+2y=0

(vii) Solve :

r—4s +4r =0

B HIT =
r—4s + 4r =0
Section-B

(Short Answer Type Questions)

Note -— Answer any four questions. Each answer should not

exceed 200 words. Each question carries 5 marks.
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. Solve :

d .
(_y] +x8in2y = x cos? y

dx
A WIS
(d—yj+xsin2y:x3coszy
dx
. Solve :
y =2px+ yp’
T HIGT
y =2px + yp’
. Solve :
2
Y 2 5y sin3x
dx? dx
A S ,
LY 2 5, =sin3x
dxz dx
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. Solve :
dx B dy _dz
cos(x+y) sin(x+y) =z
BA HIfSQ :
dx B dy _dz
cos(x+y) sin(x+y) =z
. Solve :
2 .
d §+gd_y+y:sm2x
dx x dx X
A HINY :
d’y 2dy _sin2x
dx?  x dx X
. Solve :
2
4 y+x2(x—l)ﬂ+xy:x3—4
dx? dx
A RIS :
2
x4d—y+x2(x—1)d—y+xy:x3—4
dx? dx
. Solve by method of variation of parameters :
2
d—;j—Fy:x
dx
o fa=ro fafa 9 g wifSe .
2
d—§+y:x
dx
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9. Find integral surface of partial differential equation
(x+y)p+(y—x—-z)g=z which contains curve

x2+y2:1,z:1-

HfTH TR FHET (x+ y)p+(y—x-2)g=2 &
FHIRS 83 1 T wifor foreH o 42 42 =1, 2 =1
foerm 2
Section—-C 2x10=20
(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit
your each answer maximum up to 500 words.

Each question carries 10 marks.
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10.(a) Solve :

dy dy
—x—==x+v—=
Y xdx * ydx

TA HifSQ

dy dy
—x—==x+yv—=
P T
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(b) Solve : (b) Solve :

1 )
1+— |cosytdx+{x+logx—xsin yldy =0 2
{y( xj y} X {X gx—x y} 'y (1+x2)2d—;}+2x(1+x2)j—y+4y=0
dx X
TA HIfST :

TA HIfST ¢

2

{ (1+1jc05y}dx+{x+logx xsin y}dy =0
1+ x2)? y+2x(l+x )d +4y=0

11.(a) Solve :

x
4p3 + 3px = y 13.(a) Solve by Charpit method :
T ST AP+ 2P -1=0
4p3+3px=y i fafyr ¥ s wifSw
() Solve : P E2¢ 120
P (b) Solve :
(x*D“ + xD + 1)y = log x.sin (log x)
(D3 - 4D2D’ + 5DD'?2 - 2D3) 2
A ST :
= y+2x 4 lx_+_y
(x2D? + xD + 1)y = log x.sin (log x)
A HIfST
12. Solve :
(@) Solve ; ) (D3 — 4D2D’ + 5DD2 - 2D'3)
Yy 'y
_ 2 ioy=
dxz COtxdx-l- y=CO0Sx — 2 4 \/m
BA HIfST
d2

dy
d—z—cotxd—+2y COSx
X X
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