MT-05
December — Examination 2023

B.A./B.Sc. (Part II) Examination
MATHEMATICS
(Differential Equations)

Paper : (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 :
e’
cotx dx + dy =0
e’ +1
A HIVT
.
cot x dx + dy =0
e’ +1

(1) Find integrating factor of Differential
equation :

d
d—y+ysec2 x =sec’ xtanx

X
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d
d—erysec2 x=sec? xtanx

X
(ii1) Examine differential equation :
2 2
Zx(yex —1)dx+ex dy=0
to be exact.
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TR THHIT ¢ Section-B 4x5=20

2 2 (Short Answer Type Questions)
Zx(yex —ljdx+ex dy =0 .
Note .— Answer any four questions. Each answer should not

F wemetar w1 Sita T exceed 200 words. Each question carries 5 marks.
gus—d
(iv) Solve :
(g AT T99)
J’:Px+% feor .- fosl 9 wedl & S SIS oY S9N S i
sifasrad 200 v Ui SifSTl TS 99
& I 5 3% & E
y=px+ Pl 2. Solve :
P y (22 + 2 dx + x(2 - 2292 dy = 0
(v) Solve (D3 -6D2 + 11D - 6)y = 0. =1 FifT

ga sitse (D3 — 6D2 + 11D - 6)y = 0.

(vi) Write geometrical meaning of equation :

y (22 + 2)dx + x (2 — 2x2y%)dy = 0

3. Solve :
de_dy_d ,
P Q R (l—xz)—y+xy:xy2
dx
dx dy dz
TR LY Z 5 <afidrr ot faferm | T HIVT
P Q R
(vii) Define order and degree of partial differential (l—x2 )Z—y+xy = xy2
X

equation.
4. Solve completely :

SMYTR ST THIRILO hi hifle o9 S Hl
gRefoa wifsT) P? + 2py cot x = y?
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qUid: T I : 8. Solve :

P+ 2py cot x = 2 2y =2 p—y(x? +20)g = (% + %)z
. Solve : & .
P 2y =2 p-y(a® +28)g = (" +y°)z
d_;/_}_ aZy =tanax 9. Solve :
X
(D? - DD’ - 2D"2) z = (2x2 + xy — %)
A HIfSQ :
) sin xy — COS xy
Z—;}Jrazy:tanax BA HIfSQ :
o (D2 — DD’ — 2D2) 2z = (222 + xy — y2)
. Solve : .
sin xy — cos xy
dy d’y Section—C 2x10=20
x——y=(x-1)| —5-x+1 ection
dx dx (Long Answer Type Questions)
T FIfS Note .— Answer any two questions. You have to delimit
dy 42 your each answer maximum up to 500 words.
XY =(x —1)£d—2—X+1J Each question carries 10 marks.
X
Sol -
. Solve :
(& 3T uv)
d’y dy fder .- Tl 91 wvl & SW <ifse 3T ST I A
(x+2)—5 —(2x+5)=—+2y = (x +1)e* = N ST | & ST ] SAISRHEH
dx dx 500 vissi H o i) Fedeh W9 10 3i Wl ¥
T BT 10.(a) Solve :
2 i + dx + I -
(x+2) d ;} —(2x+5)d—y+2y (x4 1) (xy sin xy + cos xy) ydx + (xy sin xy — COS xy)
dx dx xdy = 0
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TA HIfST ¢

(xy sin xy + cos xy) ydx + (xy sin xy — COS xy)

xdy = 0
(b) Solve :

dzy dz

o T

2P 4% 3,0

dx dx

BA HIST ¢

dy dz B
dez e y=2x

P A T

dx dx

11.(a) Find singular solution of 4xp?> = (3x — a)?.

p? = (3x — a)? 1 Tafert &1 T wiferg |
(b) Solve :

dx B dy _dz
cos(x+y) sin(x+y) =z
BA IS =
dx B dy _dz

cos(x +y) ~ sin(x + ) oz
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12.(a)

(b)

13.(a)

(b)

Solve :

2 2
TY 4 (432 3)y = e
dx? dx

TA HIfST :

d’y 1Y 2 x?
dx—2 d +(4x“-3)y=¢"

Solve by method of variation of parameter :

d2 d
(1+x)—y+x Y = (1-x)?
dx dx

e fo=ror fafy grr sa wifsa

2
(1+x)Z—g+ny y=(1- x)
x

Solve :
(Px - 2¢p + (2% - Py)g = 922 - »)
A HIST
03x = 228p + 2 - Py)g = 9253 - »¥)
Solve by Charpit method :

g— (22 + p’x% + 2pzx) = 0
i fafr ¥ s wifew

q— (P + 2+ 2pzx) = 0
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