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EXAMINATION, June 2021
MATHEMATICS

Time : Three Hours

Maximum Marks : 125 Munizmum Pass Marks : 50
M- A WA B i |
Attempt all questions.
1. fo=<l urer @uel 1 g HifaT |
Attempt any five parts—

(i)  cos*x 1 #aT 3TaFHA ToNH T HIfoT |

Find nth differential coefficient of cos? x.

(i) HFATA THI 1 JAN e (95 HifST—

1 1
log sec x =Ex2 +Ex4 +Ex6 +...

Apply Maclaurin’s theorem to prove that

1 1
log sec x =Ex2 +Ex4 +EX6 +...
(iii) 3IfE y=cosx cos2x cos3x?ﬁyn ST A 1A |
If y=cosx cos2x cos3x then find value y .

(iv) ﬂnydx dy &1 TF 6 F Sl T & R 9a X+ 7 =a” it 6

Igeid B

Find the value of ”R xy dx dy where the region of integration R is

positive quadrant of the circle N yz —a2.
(v) ®H F SifST—
jsin7 xcos Sxdx
Evaluate

J.sin7 X COS 3x dx

PT.O.



(2) Y - 2531

(Vi) A& [ y)=2x% —xy+2y® W[ (1,2) RS (12) T HiT

If f(x,y)=20% —xy+24%, find f(1,2) and fy(L2).

dx dx
meﬁsrmwmﬁ|

d*y (dy\*  (dy
(vu)vaﬁlan—m ( )—y( ]—Oaﬁsﬂmqﬁaﬁiﬁﬁﬁqﬁm%x%

Change th t] dy (@]Z [dy) =0 such that b
ange (& equa 101N dxz dx y dx SucC a y can be

assumed as independent variable in place of x.
(viii) B Shifsiu—
dy 2

x——Z X
dx -

d
Solve— x—y—Zy:xz
dx

(ix) & FNC— p2 _5p+6=0
Solve—  p? _5p+6=0

(x) A 7 TF T wiew & @ gviE—

. dP|_|d7

FX—
dt| |dt

A )
If » be a unit vector then show that

ar
dt

. dr
Vv X—

dt

TE—FhE a1 9N B HITST |

Attempt any fwo parts.
afe y=acos(log x)+bsin(log x) @ fag =T fH—

xzyz +xy +vy=0

Ty H D)y (0 +1) ), =0
If y=acos(log x)+bsin(logx), then show that

xzyz +xy;+y=0



(3) Y - 2531

and
2 2

X" Yp2 +Cn+1)xy, 1 +(n" +1) y, =0
(b) g =l fh—

x 2x° 2%x* 2240

e cosx=1+x— - - -

3! 41 5!
Prove that—

Zx3 22x4 ZZxS
31 41 5l

eXcosx=14+x—

() T &3 +2x%y—xy? —29° +3xy+3y% +x+1=071 T T T A H
Find all the asymptotes of the curve—

x3+2x2y—xy2 —2y3+3xy+3y2 +x+1=0

3(a). THg =IST foh—
2
lim ;y =0
(%,)—(0,0) x*+y

Prove that

2
Xy _0

2+y2

lim
(2,3)—(0,0) x
(b) AT x* yY 5% =¢, T <z o
x=y=2 W,
9%z

9xdy =—(xlog ex_l)

If x*yY2*=¢, then show that

3%z
0x9y

when x=y=x

_XpX3 . _XX3 XX
(c) Afg = y Up =——,u3=—— < fag =ifeg for—

X1 X2 X3

=—(xlog ex_l)

PT.O.



(4) Y - 2531

J(ul,uz,u3)=4

X2X3 uzzxm 1y = 1X2
xl ’ ZX‘Z ’ DC3

If “=
then prove that J(uy,up,u3)=4
4(a).  3feHE FHIE (1497 )dx=(tan" " y—x)dy I 8 BT
Solve (1+y2)a’:>c=(tan_1 y—x)dy
(b) = HifeTT—
p2+2pycotx—y220
Solve—
p2+2pycotx—y2=0
(c) frfafed axfe 1 s wd fafas s 9 = pao— p?

Find the general and singular solution of the equation y= px— pz

5.(a) ® hifSU—
(D*+3D? +2D) y=x"

Solve—
(D® +3D? +2D) y=x"
2
d d
(b) 3Tl HHIHII xzd—“zv—xd—zﬁy:xz log x ! g SifSIT |
X
Solve the differential equation—
2d’y dy 2
X —2—x—+3y:x log x
dx dx
(c) 9= fo=ru =i fafy 9 gt shifsie—
2
d—%}+y:cosecx
dx

Solve by using the method of variation of parameters :

dZ
——, +y=cosecx

dx



(5) Y - 2531
6. (a) fem % fH—

21—J +2k,S§t=2
P 42 13k, w@=3

i fag sifse f—

3
j (r.@)dtzlo
2 dt

Given that

, 21—J +2k, at t=2
P 4220 13k, at 1=3

then prove that
3
| (r.ﬂ)dt:m
2\ dt
(b) e fofi—
V2 [r" ?]—n(n+3)r”_2 7
Show that—

V2 [r" ?]—n(n+3)r”_2 7

(c) ﬂSF.ﬁds 1 T TG HITSTC el

F=4xzi—y?j+yzk 8 x=0,x=a y=0,y=qa, z=0 q91 2=a & 9@ ¥ &
EicEd

Evaluate ”.SF.ﬁdS, where F = 4x31 — y% + yzk and S is the surface of the

cube bounded by the planesx = 0, x =a,y =0,y =aq, 2 = 0,2 = a.

Y - 2531



