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(3 Hours) GN-1018

[ Total Marks 100

N.B.: 1. Question No. 1 is compulsory.

2. Attempt any four questions from remaining six questions.

3. Draw sketches wherever necessary.

Q.1.a. Evaluate :fol(xlog x)* dx (5)
b e rE
. Solve il tan - — (5)
av3 pvxotas xdyadx

c.Evaluate: f f Firiia : (5)

d. Find by double integration the area enclosed by y3 = y3and Yy =X (5)
Q.2.a. Solve (4xy + 3y = - x) dx +x (x + 2y )dy =0 (6)
b. Change the order cf integration f meya [ (xy) dxdy (6)

dx 1 nn ad
c. Prove that f e B(; ,E-) and hence evaluate J, sech®xdx. (8)
Q.3.a. Using Euler’s method find approximate value of y at x=1in five steps (6)
- taking h=0.2 given —di =x+y&¥(0) =1
X
b. Evaluate f; f; f;x‘:""e“)'*-’- dzdydx (6)
c.Evaluate by changing to polar coordinates fo f et (x*+ y?)dydx (8)
Q.4.a. Show that [~ * — “; dx == log(1+a) (6)
Yi -
b. Evaluate fR f)f-—x—L where R is the region bounded by v = ax & y = x. (6)
la=x)yax—y* '

¢. Solve by the method of variation of parameters (D° — 2D + 2}y = e¥tan x (8)
Q.5.a. Solve (D™ +2)y = e* Cos x + x2e3 A )
(6)

dy ’1 .
b. Using Taylor's Method Solve i = x“ -y with y(0)=1. Alsofindy atx =0.1

c. Find the Volume of the Tetrahedron bounded by the planesx =0,y =0,2=0 & x+y+z=a (8)



Q.6.a. In a singlé closed circuit, the current i atanytimet,isgivenby Ri+L Z—i =E.
Find the currentiatatimetifatt=0,i=0 and L, R, E are constants.
b. Find the mass of the octant of the ellipsoid Z—j +§: +Z— = 1,the density at any point
being kxyz.

c. Using Runge kutta ‘s Fourth order method find yatx=0.2 if :—’ = x + y- given thaty=1
X

when x = 0in steps of h=0.1.

(.7.a. State and prove Duplication formula for gamma functions.

b. Find the length of the cardiode r=a {1+ cos &) which lies outside the circle r+acos =0

c. Solve: (1+22)75L.6(1+ 202+ 16y =8 (1 + 2x)?

(6)

(€)

(8)

(6)
(6)

(8)
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N.B.: (1) Question No. 1 is compuilsory.

(2) Attempt any four questions from the remaining six questions.
(3) Figures to the right indicate full marks.

j\/sm 0do (20)

Q1.a) Evaluate I

lgrp

b) Solve [l+e ]dx+e [1——]@:0
' Y

c) Show that —dfx —]0g(1+a)

o x(1+x %)
1 2(l+m)
d) Change the order of integration J If(x, y)dxdy
4} 2y
Q2a) solve (D—1)(D? +1)y =" +sin> (VZ) (06)
b) Show that |xe™ dlexz =" (06)
; 16+/2
c) Using Runge-Kutta 4™ order method find an approximate value of y given that (08)
— =x+y*with x, =0,y, =1 atx=0.1 and x=02
Q3 a) In a circuit containing inductance L, resistance R, voltage F, the current [ is (06)
. dl . . .
given by L?-f‘ RI = E _Findthe current I attime ¢ ifat £=0, /] =Oand L, R, E
1
are constant.
b) Find the area common of the circles » =aand r = 2acos @ (06)
" & . ;
c) Solve x° ;v~x%+4y =coslogx + xsinlog x (08)

[TURN OVER
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Q4 a) Find the volume bounded by y* = x,x° = yandtheplanez=0and x+ y+z=2 (06)
log2 x x+y
b) Evaluate j I e ™" dxdydz (06)
00 0 B
L 2 e’
c) Solve by method of variation of parameters (D 3D+ Z)y = oy (08)
+e
Q5a) Using Euler’s method find the approximate value of y where g— =x+y,y(0)=1 " (06)

taking h=0.2 at x=1.
. ) . L 24
b) A lamina is bounded by y = x° —3x, y = 2x .If the density at any point is given by ngy. (06)

Find the mass of lamina.

ala-x
c) Change the order of integration and evaluate J Ixyaj/dx (08)
0 x?
G
Q6 a) Change to polar coordinates and evaluate J- _[ og(x? + y*)dxdy (06)
0 y
b) Find the length of the cardiode r = a(l + cos&) which lies out side the circle (06)

r+acost =0

c) State Duplication formula of Gamma Function and prove that

| 1
ﬁ(n,n)xﬁ(n+%,n+5) :% o 1=4n .

Q7. a) Find the volume bounded by cylinder y* + x? =4and the planez =0 (06)
and y+z=4
b) Solve y(xy+2x2y2)dx+x(xy—x2y )afv: 0 (06)

c) Solve (D4 +2D% + l)y =x’cosx (08)




