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PART A
1.
(a) Find the unit normal to the surface ¢:xy322 at (—1,—1,2)
(b) Explain Gram-Schmidt procedure for converting a linearly independent basis into an
orthonormal one. [2+3]
2.

(@) Findthe curlof V=(xyz)i+(3x%y)j+(xz*—y*2)k
(b) Derive V A in orthogonal curvilinear coordinates. [3+2]

3.If A=(3x2+6y)§—(14yz)3'+(20xz2)i( evaluate the closed line integral fA-dF
from (0,0,0) to (1,1,1) along the curve CIX:t,y:tZ,Z:tS .

4. Find the eigenvalues and normalized eigenvectors of the matrix: . Is this matrix

O O =
_ N W
A O R

Hermitian? Are the eigenvectors orthogonal?
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PART-B

(a) A ball is thrown vertically upward with a speed of 20 m s' . Draw a graph showing
the velocity of the ball as a function of time as it goes up and then comes back.

(b) A person traveling on a straight line moves with a uniform velocity v, for some time

At and with a uniform velocity v, , for a duration which also of equal time as the

previous instance. Calculate the average velocity of the person. [3+2]

(a) When you jump barefooted onto a hard surface from a significant height, your legs likely
get injured. However, the same fall onto a soft surface (like sand, trampoline or pillow) do
not cause injury. Explain the reason for this.

(b) A block of mass 2 kg is suspended from the ceiling by a nylon rope. Another block of

mass 5 kg is suspended from the first block using a similar rope. Find the tensions in
both the ropes. [3+2]

7. Ablock of mass 2 kg slides from rest on an inclined plane which has a height of 1 m
and inclined at an angle of 30" with respect to the horizontal. The velocity of the block as it

leaves the inclined plane (parallel to the plane) is measured to be equal to V19 m.s '
Estimate the coefficient of kinetic friction of the inclined plane.

8. Find the angular angular velocity of a body rotating with an angular acceleration of
-2 . h :
1.2 rev.s ~ asitcompletesthe 7" revolution after the start.
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