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r:

Q.1 Choose the correct answer for the following problems (10questions @ 1 mark)
1. Given u as homogeneous equation of order 2, x :: + y :~ = ku, then k is equal to;

(a) 3 (b) 1 (c) 2 (d) none of these
11. If an error of 1% is made in measuring its length and breadth, the % error in the

volume of a parallelopied is (a) 0.2% (b) 0.02% (c) 3% (d) 0.03%

111. The rank of matrix [~ ~ ~l
002

(a) 1 (b) 2 (c) 4 (d) 8
IV. X = fer, (}), y = fer, (}) is called;

(a) Cartesian curve (b) Polar curve (c) Parametric curve (d) none of these
v. A velocity vector is given as 11 = 5xy f + 2y2 j + 3yz2 t: The divergence of 11 at

(I, I, 1) is; (a) 9 (b) 10 (c) 14 (d) 15
VI. A curve fer, (}) is symmetric about () = 0° if

(a) fer, (}) = f( -r, (}) (b) fer, (}) = f( -r, -(})
(c) fer, (}) = fer, -(}) (d) fer, (}) = f(r,Tr - (})
The integral If dxdy over a region R represents;
(a) Volume of region R (b) Area of region R
(c) Surface area of region R (d) None of these
The r = a + b cos () is called;
(a) Cardioid (b) Limacon (c) Equiangular Spiral (d) Laminscate of Bernoulli

IX. In a surface integral Ifs F· fi ds, fi represents normal vector to;

(a) S (b) F (c) either (a) or (b) (d) None of these

x. Given a surface 0, a vector 1::1 represents;

(a) Unit normal vector to 0 (b) Unit tangent vector to 0
(c) Unit normal vector to V0 (d) None of these

VII.

Vlll.

r:

10

Q.2 Solve the following problems (4 questions @ 2.5 marks) 10
1. Find fxyz if f(x, y, z) = 1 - 2xy2 Z + x2y.

11. Explain the significance of gradient of a scalar field.
111. In which direction, magnitude of directional derivative of a function is

maximum?

IV. Under what conditions, a system of linear simultaneous equations is consistent?
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Q.3A X2+y2 au au
State Euler's Theorem. Ifu = sin-1--, then prove that =s: +Y-a= tan u ..

x+y x y

Determine the area of X2 + y2 = a2 bounded between positive x-axis and
positive y-axis using integration.

Q.3B

Q.4A If u = [(x - y y - z z - x) show that au + au + au = o.
, r ax ay az

Q.5A Write down step by step approach to trace a polar curve.

Q.5B Find the directional derivative of cp = Sx2y - Sy2z + 2.5z2x at the point P(l, I, 1)
in the direction of the vector 2f - 2J + k.

Q.6A Explain the difference between divergence and curl of vector by taking a
suitable example. Also highlight their physical significance.

Q.6B If A = (x + 2y + az)f + (bx - 3y - z)J + (4x + ey + 2z)k then find a, b, c so that
A is irrotational.

Q.7 A Calculate faIT foX xy dydx. 05

Q.7B Evaluate the integral I = J,oo foo e-
Y

dxdy by changing the order of integration. 05a X y

Q.8A A particle moves along the curve T = (t3 - 4t)f + (t2 + 4t)J + (8t2 - 3t3) k,
where t denotes time. Find the magnitude of acceleration along the tangent at
time t = 2.

Find the Eigen values and Eigen vector of a matrix [~1Q.8B
-1 0 ]2 -1.
-1 1

05

05

05

05

05
05

05

05

05

10

OR

Q.8B Find the volume of the solid generated by the revolution of the upper half of the 10 '-
circle X2 + y2 = a2 about x-axis,

. [1 2 3]Q.9A Find the rank of A = 4 5 6.
321

Q.9B Use Green's theorem to evaluate fe [(3x2 - 8y2)dx + (4y - 6xy)dy], where C is
the closed curve of the region bounded by x = 0, y = 0 and x + y = l.

OR

Q.9B Verify Cayley-Hamilton theorem for the matrix A = [~

compute A-l.

1 1]1 0 . Hence
1 2

05

10

10
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