








VEER SURENDRA SAI UNIVERSITY OF TECHNOLOGY, ODISHA
DEPARTMENT OF MATHEMATICS
2™ SEM B.TECH. MID SEMETSER EXAMINATION

MATHEMATICS - I1

Full Marks — 20 Time — 2Hrs

(Answery four questions including Question no. 1)

1) a) Evaluate gradient of the function @(x,y, z) = \/x% + y2 + z?2 at the point (2,2,2).

[1x5]
b) Compute the divergence of the function F = sinh(x —z) i+ 2y j + (z — y?)k.
c¢) Find the curl of the function F = 2xy i+ xe?j + 2z k.
d) Find V x (Vo) if @(x,y,z) = e@+¥+2),

e) State the Green’s theorem in plane.

2) a) Determine the maximum and minimum rate of change of the function ¢(x,y,z) =

2xy + xe? at the point (-2,1,6). [2.5]

b) Find the equation of the tangent plane and normal line to the surface z = x% — y? at

the point (1,1,0). [2.5]
3) a) Let f(x,y,z) and g(x, y, z) be scalar fields. Prove that V- (Vf x Vg) = 0. [2.5 X 2]

b) Let F and G be vector fields. Prove that V- (F X G) =G - (VX F)—F - (VX G).

4) a) Evaluate the line integral fc x dx —dy + z dz, where C is given by x(t) = ¢,
yt) =t z(t) =t3for0 <t < 1. [2.5]

b) Find the work done by F = x%i — 2yz j + z k in moving an object along the line
segment from (1,1,1) to (4,4,4). [2.5]

5) a) Use Green’s theorem to evaluate §. F - dr, where F = (x? — )i + (cos(2y) —

e + 4x) j, with C any square with sides of length 5. [2.5 % 2]

b) Evaluate [f. x ds , where S is part of the plane x + 4y + z = 10 in the first octant.
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