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Attempt any SEVEN questions out of 9.
All questions carry equal marks.

1. a. A particle moves along a curve x =t3 + 1;y =t%z=2t+3
where t is the time . Find the component of its velocity and

acceleration at t = 1 in the direction i + j + 3k.

b. Ifu=x+y+z, v=x?>+y*+ z%, w=xy+yz+zx,
prove that grad u, grad v,grad w are coplannar.
(5+5 marks)

2. a. Find an unit vector normal to the surface xy3z? =4 at the
point (—-1,-1,2).

b. Find the directional derivatives of f (x,y,z) = xy?+ yz* at the
point (2, -1, -1) in the direction of vector i + 2j + 2k.

(5+5 marks)

3. a. Find the directional derivatives of ¢ = 5x%y — 5y%x + 5221 at the
point P (1, 1, 1) in the direction of the line xT_l =23-,
b. Find the angle between the surfaces x*+ y%+ z2—-9=0
and x2+ y2—z—-3=0at (2,—-1,2)
(5+5 marks)

4, a. Find the value of a if the vector
(ax?y +y2)i + (xy? — xz)j + (2xyz — 2x?>y?)k has zero divergence.
Find the curl of the above vector which has zero divergence.

b.  For a solenoidal vector F, show that Curl Curl Curl Curl F = V*F
(5+5 marks)



a. Solve (x+y+1)2%=1
b. Solve (x2— y¥)dx —xydy =0
(5+5 marks)
a. Solve 2= — (w)
) dx 1+sinx
y (& —
b. Solvee (dx + 1) =

(5+5 marks)

@y Ay — 52X | o
a. Solve — —6-——+25y =e** +sinx +x

2
b. Use the method of variation of parameter, solve % + 4y = tan 2x.

(5+5 marks)

a. Solve by the method of variation of parameter the following
differential equation (D? — 1)y = 2

1+e?

b. Solve by undermined coefficient the following differential
equation (D? + 1)y = sinx.

(5+5 marks)

2
a. Solve x? y x—+y log x

b. Solve x?2 — 4x +6y—x
(5+5 marks)
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