MT-05
December — Examination 2022

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) Define degree of a differential equation.

TR THIHIO i o1d i GRS Hifsa |

(ii)) Solve :

de 2x 2
dy ¥y P
TA HIfST
dx 2x 2
_+_:_2
dy ¥y y

(ii1) Test given equation to be exact :

2 2
X+ zayz dx+| y— Zaxz dy=0
x“+y x“+y

feu U gHiRTo Jendar w1 W™ SIS

2 2
X+ Za yz dx+| y— 2a x2 dy=0
x“+y x“+y
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(iv) Solve : Qg —d

Pr-a=y+@y-xp (T I TT)
A HINY : fdor .- Tl 9) gvAl & S STl o9 U S @
Px—a)=y+ (y—2)p sAferaa 200 vesl | AREIHG HINT To&® TR
W) Solve : 5 9% 1 €
(D3~ 6D2 + 11D - 6)y = 0 2. Solve :
& [: y—xﬂza(szrd—yj
dx dx
(D3-6D2 + 11D -6)y =0
. . . T HIfST
(vi) State existence and uniqueness theorem.
. d d
sfca T Sfgdiamr 98T 1 HwEA ST y_xd_y:a(y%rd_yj
X X
i) Solve :
(vit) Solve 3. Solve :
z=xp+qytayl+p’+q° Qydx + 3xdy) + 2xy(3ydx + dxdy) = 0
A Wi T HIfST
Z=xptgy+a ,1+p2 +q2 Rydx + 3xdy) + 2xy(3ydx + 4xdy) = 0
4. Solve :

Section-B 4x5=20

= + p) + p?
(Short Answer Type Questions) y=x(1+p)+p

BA HINTY :
exceed 200 words. Each question carries 5 marks. y=x1+p) + p?
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Note -— Answer any four questions. Each answer should not



. Solve :

(D2 + a%)y = tan ax

A HINTY :
(D? + 4?)y = tan ax
. Solve :
(?D? + 4xD + 2)y = &
B I
(x2D? + 4xD + 2)y = &*
. Solve :

sd®y dy 3
xT——+x"(x-1)—+xy=x" -4
dx? dx

TA HIST :

2
x4d—§+x2(x—l) ol

3
dx dx 4

. Solve by method of variation of parameters :

2
d—y+ (tan x — 3c05x)ﬂ
dxz dx

e foaeror fafyr 9 g wifsw .

+2yC0$2x:COS4x

2
Q+ (tan x —3c05x)ﬂ
dxz dx

+2yc052x:cos4x
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9. Solve :
2@ + ¢?) = 2% + y?
A HINY :
202 + @) = 22 + )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 :

d .
(_yj +x8in2y = x cos? y
dx

TA HIfST :

d .
(_y] +x8In2y = x* cos? y
dx

MT-05/8 (6) TR-295



(b) Solve : (b)
P-@+xy+yPp+act+y) =0
maﬁ%rq :

-+t +ax+y =0

Solve :
X2 - 2p - (2 + Ayg = (2 + )z
‘A Elﬁﬁl'q :

X2 = 2p — (o + 2)yg = (% + )z

11.(a) Solve : .
13.(a) Solve by Charpit method :
(D? - 2D + 5)y = ¢** sin x
q— @+ pPx? + 2p20) = 0
“ : =fie fafy & a1 =ifeg
g 9 8d :
(D2 — 2D + 5)y = ¢2* sin «x
(2 4 2 _
(b) Solve : q— (22 + p?x® + 2pzx) = 0

(5D + 4)y — 2D + 1)z = (b)  Solve :

(D +8)y — 3z = 5¢% (D? - DD’ - 2D"2)z = (2x2 + xy — y?)sin xy

A HIfST : — COS xy

(5D + 4)y — (2D + 1)z = ¢* T HIT

(D +8)y — 3z = 5¢7* (D2 - DD’ - 2D'?)z = (242 + xy — y%)sin xy
12.(a) Solve : _ cos xy

2

TY 4 a? 1)y =36 sin2x

dxz dx

A HIVT :

2

d—y—4xd—y+ (4x2 -Dy-= —3ex2 sin2x

dx? dx
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