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Instructions to students:
1. Do not write anything other than your roll number on question paper.

Q.1 Choose the correct answer for the following problems (10 questions @ 1 mark) 10

The number of tangents at the Origin for the curve x%(x? + y2) = a?(x* — y?) are ..;

i. (a)1 {b) 2 (c)3 (d) none

. If f(x,v) = f(—x,—y) then the curve is symmetric about
{a) y-axis {b} x-axis (c) origin {d)y =x

iii. Divergenceof?is; (a)1 (B3 (c)2 (d)O

iv. x = f(t),y = g(t)is called;
{a) Cartesian curve (b} Polarcurve  (c) Parametric curve {d) none of these

V. The unit tangent vector of 7 = (1 + t3)i + te™*f + sin 2tk att=01is
it2k j+2k +i+2k i+2]

() % (b) 22 (o) 2 (d) 2

i+ The triple integral [ff, dxdydz represents;
(a) Volume of region R {b) Area of region R
(¢} Surface area of region R (d} None of these

If f(x,v) = f(—x,y) then the curve is symmetric about
vii.  {a) y-axis (b} x-axis {c} origin {(d)y=x.
viil.  Hu = e™?, then u, will be; {a} xyu (b) xzu (c) yzu {d) xyzu
The function f(x,y) = 2x% + 2xy — y? has;
ix. (@) only one stationary point at (0, 0)

{(b) two stationary points at (0, 0) and Gé)
(c) two stationary points at (0, 0) and (1, —1)
(d} no stationary points

The Gauss divergence theorem connects; :
(a) aline integral and a surface integral _ ‘_:
{b) a surface integral and a volume integral |
{c) a line integral and a volume integral

{d} None of these

Q.2 Solve the following problems (4 questions @ 2.5 marks) 10
i. Discuss the extreme values of f(x, vy} = x* — 4xy + 2y°.

i, nf2 ~acos8 .
Evalu?te fu fo rsin 0 drdf.
i i xp’ — e’ =6 if the equakion of a curve, find the slope and the equation of the
. tangent line at the point (1, 2). _
IfF = v 1 — xj, evaluate fc F. d7 from (0, 0) to {1, 1) along the parabolay = x2.
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alr  9%r  1({/an? ar\? 05
2 _ 2 2 Tt T = i Foy

> . 05
Find @ when 3" =sinx.
dx ,

Calculate the percentage increase in the pressure p corresponding to a reduction of 05

w[u% in the volume V, if the p and V are related by pV'* = ¢, where ¢ is a constant.
5 7
Tracethecurvey = (x* —x — 6)(x — 7). - 05

Trace the curver® =g’ sin20. 05

Find the values of a and b so that the surfaces 5x% — 2yz — 9z = 0 may cut the surface 05
ax? + by® = 4 orthogonally at (1, -1, 2).

. , g x+ 2y

State and prove Euler’s theorem for u = sin (m) 05
Prove that 4 = (6xy+23)z’+(3x2 —z)j+(3x22 ~y)k is irrotational. Find the scalar 1
function f such that 4 =Vf . 05 |
Determine the area bounded by the curves xy=2, 4y=x>and y=4. 05

2e°
Evaluate the integral _”dy drx by changing the order of integration. 05 |

01 !

Find the work done in moving a particle in a force field F=3x%1+ (Zxz —y)] + zk

along the straight line from (0, 0, 0) to {2, 1, 3} 05

The altitude of a right circular cone is 15 cm and is increasing at 0.2 cm/sec.. How fast u

is the volume changing. 05 -
OR

Find the volume and surface of the solid generated by the revolution of the curve: 05 |
x = acos®t,y = asin®t betweent=0and t=F/2. . |

Find the asymptotes of the following curve.
4x% — xly —dxyt 4+ 3 +3xF + 2xy —y?* -7 = 0.

Use Green's theorem to evaluate [, (xy + y*)dx + x*dy, where Cis the closed curve 05
of the region bounded by y = x and y = x“.
OR

Find the directional derivative of V.(Vf) at the point (1, -2, 1) in the direction of the {

normal to the surface xy’z =3x+2° where f =2x"y'z*, 05

Verify Stoke’s theorem for vector 4 = y2i + xyj — xzk, where S is the hemisphere 10 L
¥y rz=at,z20. . : 5 E

OR |
Evaluate | = ffs Ffds where F = zi+ xf — Sy?zfé and S is the surface of the 10
cylinder x? + y? = 16 included in the first octant between z=0to z = 5.
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