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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
i. Ifu= x?+ y? besuch that xZ—z + y}j—i = Au, then A is equal to;
(a)3 (b) 1 (c) 2 (d) none of these
ii. The percentage error in the area of a rectangle when an error of 1% is made in
measuring in length and breadth is equal to;
(a) 1% (b) 2% (c) 0% (d) 3%
iii. The function f(x,y) = 2x2? + 2xy — y* has;
(a) only one stationary point at (0, 0)
(b) two stationary points at (0, 0) and (é,%)
(c) two stationary points at (0, 0) and (1,—1)
(d) None of these
iv. x= f(t),y = g(t) is called;
(a) Cartesian curve  (b) Polar curve  (c) Parametric curve (d) none of these
V. A velocity vector is given as V =5Sxy i+ 2y? j+ 3yz? k. The divergence of V at

(1,1,1)is; (a) 9 (b) 10 (c) 14 (d) 15
Vi. The expression V x (V®), where @ is a scalar function, is;

(a) equal to V*@ (b) equal to V - (V@)

(c) a scalar of zero magnitude (d) a vector of zero magnitude
vii. The triple integral [ff, dxdydz represents;

(a) Volume of region R (b) Area of region R

(c) Surface area of region R (d) None of these

viil. f; nx?dy represents;
(a) Volume of the solid of revolution of x = f(y) about y-axis
(b) Volume of the solid of revolution of y = f(x) about y-axis
(c) Volume of the solid of revolution of x = f(y) about x-axis
(d) Volume of the solid of revolution of y = f(x) about x-axis

ix. Ina surface integral [ F - fi ds, A represents normal vector to;

(@)$S (b) F (c) either (a) or (b) (d) None of these
X. The Gauss divergence theorem connects;

(a) a line 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
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Q.2 Solve the following problems (4 questions @ 2.5 marks)
i. State Euler’s theorem. Prove that:

du du i - .

+y— = —3tanu,givenu = sin”*

dx ol AV

X

i)

2 1c0s 6 5 - .
f[ ) rsinf drd?.

s A m/
Il Evaluate [

iii. Find the unit normal vector to the surface z = x* + y* at the point (-1, -2, 5).
] F

V. If F = yi—xj, evaluate 9 F.d7 from (0, 0) to (1, 1) along the parabola y = x?.

i i ) ) ) i) i ] [~
Q3A Ifu = f(2x — 3,3y — 42,4z — 2x), show that 5 >= 4 == 4+ =22 = 0, 05

Q.3B Discuss the extreme values of f(x,y) = x® — 4xy + 2y*.

Q.4A Find the asymptotes of the following curve. 05
4x3 —xly —4xy* +y* +3x° + 2xy —y* =7 = 0.

Q.4B Trace the curve a?y? = x%(a? — x?). 05

Q.5A Trace the curver = 2(1 + cos ). 05

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

Q.6A Evaluate the greatest rate of increase of u = xyz* at the point (1, 0, 3)? 05

Q.6B If thevector A and B are irrotational, prove that A x B is solenoidal. 05

. , 1 VaZ—x2 o e . -

Q.7A Evaluate the integral | = fl: L yJx? + y?dxdy by changing to polar 05
coordinates.

: , 1 (2-x : > : =

Q.7B Evaluate the integral I = f“ _[-Y: xydxdy by changing the order of integration. 05

Q.8A Find the work done in moving a particle in a force field 05

F = 3x%1 + (2xz — y)J + zk along the straight line from (0, 0, 0) to (2, 1, 3).
Q.8B Use Gauss’s theorem to prove that ff, F-iids = %H({l +b+c), given S is the 05
surface of a unit sphere and F = axi+ byj + czk; a, b,.c are constants.
OR

Q.8B In estimating the cost of a pile of bricks measured as 2m x 15m x 1.2m, the tapeis 05
stretched 1% beyond the standard length. If he count is 450 bricks to 1 cu. m. and
bricks cost Rs. 530 per 1000, find the approximate error in the cost.
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JA Evaluate [ = Hs F-fads where F = zi + xj — 3y‘zk and S is the surface of the (53
cvlinder x* + y* = 16 included in the first octant between z=0to z = 3.
Q.9B Use Green's theorem to evaluate [. (xy + y*)dx + x*dy, where C is the closed 05
curve of the region bounded by y = x and y = x*.
OR
Q.9B Prove that F= (y2cosx + z2)i+ (2ysinx — 4)] + (3xz* + 2)k is a conservative (5
field, and find the scalar potential of F.

Q.10 Verify Stoke’s theorem for the vector field F = (x?—-y?)i+2xyj, integrated 10
around the rectangle z = 0 and bounded by the linesx =0,y =0, x =aand y =b.

OR

Q.10 Find the volume and surface of the solid generated by the revolution of the 10
curve: x = acos’t,y = asin®t betweent =0and t = 7/2.
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