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ote: Objective part is compulsory. Attempt any four questions frop, subjectiy
€ part,
_ Objective Part (Compulsg
Q.1.  Write short answers of the followings on your answer sheetzm

i.  Provethat V" = nr"?r | where n is any real n D
i . ' umber,

AL Define directional derivative, d s

ul.  Define scalar point function_

v.  Prove that if Uy, Uy, u, are orthogonal curvilinesr coordinates, men1vu ]:- k' j=123

; J L] 1

‘f' If y,=q 4%+ express the quadratic form Q =&Y, ¥, in terms of x — variables.

VL. Derive transformation equations for unit vec

Vii.  Differentiate between translation and rotation,

viii.  Prove that the rotational kinetic energy of a rigid body is 7' = lE:nE.
2

IX.  What is a spherical top?
X.  Show that kinetic energy of a rigid body in the absence of external force is constant.

Subjective Part
Q2. (a) Find the angle between the normals to the surface xy=z" at the points
(1,4,2) and (-3,-3,3) . (10)
(b) [fﬁ:yzi+zxi+xyl2. evaluate Hﬁoﬁd&' where § is the surface of the sphere
5
x4+ 3" +2" =1 lying in the first octant. (10)
Q.3. (a) Derive an expressions for arc length,area, and volume elements in orthogonal curvilinear
coordinates system. (10)

(b) The system Oxx;x; is initially coincident with a set Ox,xx,. The set Ox}x’x} is rotated
so as to bring x| along the oldx, , x along the oldx, , and x| along the oldx, . Find the
transformation matrix T for this rotation and show that this transformation is orthogonal and
right handed. Also find equations of transformation expressing the coordinatesx] in the
system Ox[x;x; in terms of coordinate x, of the system Ox,X,x,. (10)
Q.4. (a)If ¢ is a continuous scalar function in a region R bounded by a closed surface S, then prove

that [[[vg av = [[¢as (10)
&
(b) 1;413_. is a vector, and A, is an arbitrary tensor of order 2, then prove that B, isa

vector. , (10y
Q5. (a) A particle moves in an elliptical part with constant angular speed. At what points the

ude of the acceleration (a) maximum (b)minimum? If the major and minor axes of the
elliptical path are 4 and 2 feet respectively, determine the magnitudes of these a0
::;#IDW the motion of projectile in-m-ll:mm of the air We and mlnu]aﬁut;m
bokiatel £ i e, terms of moment and product of inertia. (10)

Q6.  (a) Express wmmm“‘@%”ﬁm sides: of lengths 25, 2b, (£>a), find the

For a uniform rectangular lamina Al (10)
irections of the principal axes at the comer A- o (10)
Sepl3 1 ds ""'ﬂibhpm'-ﬁthmm“!mm’ @ about a diagonal o
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