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I nstructions to thexcandidates :

1)
2)
3)
4)
5

6)

QA iseompulsory.

Attempt Q.2 or Q.3, Q.4 or Q.5 Q.6 or Q.7, Q.8 or Q.9.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Wse of logarithmic tables slide rule, Mollier charts, e ectronic pocket calculator
and steam tables is allowed.

Assume suitable data, if necessary.

Q1) Write the correct option for the faltowingaltiple choice questions.

i)

The value of integral J.\/; ¢ dx by using substitution X’ =t is 2]
0
5 JT by T
6 2
Jn
©) 3Jn d =5
The region of absence for the curve represented by ‘the equation
y(2a—X) =X is ) [2]
a) X>0andx<2a b) x<AOand x5 2a
c) X<Oandx<2a d) Xx>/0"andx> 2a

Find the centre and radius of a sphere XA# y* + 24X + 6y —2z—-11 =0.
[2]

a) (2,-3,1)and5 b) (+2,3,-1)and 11

c) (4,-6,-2)and6 d) A2/3,-1)and5

PT.O.



Q2) a)

b)

Q3) a)

b)

Ly
The value of the integral j j dx dy\is
00

a) l b) lx
4 3
1 1
c) E d) Ey

[2]

Using polar“ttansfermations X = rcos 6, y = rsin 0 the cartesian double

integral ﬂ f(x,3)dx dy is transformed to

1
2 jR j F(r6) drd® b) jR j f(r,6) - drd
0 jR j £(r,0) 2drdo 0 jR j £(r,0)r drdo
Thénumber of loops in the rose curve r = a<0s20 are
a) 4 By, 2
c) 8 d) 53

A n
If I = Ix" cos x dx then prove that T, =( j —n(n-DI,,.

0

(ORI

© 2
Evaluate J.%dx.

0

Evaluate % erf (\/; ) .

OR

%
IfI = J- sec”x dx then prove that | + I
) )

3

Evaluate I x* (3-x) dx,

0

St —e ™ 1 a ¥l
Prove that I T rseox dx = 5 log ( J
0
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Q4) a)
b)

Q5) a)
b)

Q6) a)

b)

Q7) a)

b)

Trace the curve y?(a— X) = X*(a+ x),\(a> 0). [5]
Trace the curve r = a (1 — sin0), @> 0). [9]

Find the arc length of the astroid X = a cos’t, y=a sin’t, (a>0). [5]

OR
Trace the curye v = (X='1) (X—2) (X— 3). [9]
Trace the eurye r £\a cos 560, (a> 0). [9]
3
Tracé the curve x=1t2, y =t Y [9]

Show,that the plane 2X — y — 2z = 4 is tangential to the sphere
XAy + 22+ 2x— 6y + 1 =0 and find the poitit of contact. [9]

Find the equation of right circulari¢One ‘whose vertex is at (0, 0, 0),

semivertical angle v, and axigalong thedine X = % = iZ : [9]

Find the equation of right eirbular ¢ylinder having its radius '4' and equation
x+1 y#L z#d
+1 1

of the axis is

[S]

OR

Show that the twd{spheres x> + y*> + 22 -2X + 4y — 4z =0 and
X2 +y*+2Z+ 10x +2z+ 10 = 0 touch each other externally and find the
point of contact! [9]

Find the equation of right circular cone whose vertex is (}, 1, 1), axis is
x—-1_ y-1 z-1
1 2 3

the line and semiverticakangle 7, [9]

Find the equation of right circular cylimd&s/of radius 03 units and axis is
x—=1_ y+1 z-2
2 -1 3 5]

the line
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Q8) a) Evaluate ny dxdy over the regionR bounded by the parabolas y* = X
R

and X’ =Y. [5]
b) Find the area of one loop of-the rose curve r = a cos20. [9]
c) Find the x-coordinate of ¢éntre of gravity of the area enclosed by the
parabola y? = 4X'and the)line y = 2X. [9]
OR
Q9) a) Evaluatéthe integtation by changing the order : [9]

" dx dy

o t— —
(= t—..—

b) Findthe volume of the tetrahedron bounded by‘the co-ordinate planes

£=0,y=0,z=0 and the plane —+2+ =1 (5]
> Y , an epanea Y o .

c) Prove that the moment of inertia-9f the area between the curves y* = ax
9

and X* = ay about x-axis ig gMClz.
. / 3M :
(Given that the density )0 = A where M is the mass) [5]
VVVV
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