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1- a) Encircle the correct answer: 1x4 ™. Supat.
) v.P=
a) 3 b) 1 c) Ir d) None of these

i) €jjj is a tensor of rank
a) 3 b) 2 c) 1l d) None of these

i) IfA;, Bjk and Cp.,,p are tensors of rank 1, 2, and 3 respectively then Aj By Cpmp is a tensor of rank.

a) 6 b) 4 c) 3 d) 2

Iv) M.l of acircular disc of mass ‘m’ and radious ‘b’ about a diameter is

mb’ mb’
a) 4 b) mb’ C)T d) None of these
b) Encircle True or False: 1x8
i)  For an irrational vector field F, VXE#0 True / False
i) UX(VXA)=V(V.A)+V A True / False
iii)  Incylindrical polar coordinates, the volume element is dv = dp d¢ dz True / False
iv)  §jj 6jj=3 True / False
v) If Ajj is skew symmetric tensor, then Ajj=0 wheni=j True / False

vi)  In general rigid body motion, the linear displacements of all the particles on axis of
rotation are same. True / False
vii) M.l of a particle about a line is independent of its distance from that line. True / False
viii)  Principal axes of inertia are the axes relative to which products of inertias are non zero. True/ False

¢) Fill in the blanks meaningfully: 1x4

) V(M) =

i) In case of orthogonal curvilinear coordinates Vu,x Vu, . Vu, =

iii) 8jj Sjk Ski =

iv)  The number of degree of freedom of a particle moving along a plane curve is

(Continued Overleaf)



2- Give short answers of the following questions: 2x8

1
i)  Prove that the vector field A = —— is irrotational.

i) From the relation v = w x r for the circular motion of a particle if w is constant show that
VXv=2w

iii)  If risapositio vector, then prove that LI r. ds =3v, where v is the volume enclosed by the surface S.

iv)  Describe coordinate surfaces in rectangular Cartesian Coordinate System.

v)  Forthe 2" order tensor Ay, show that A;; is an invariant.

vi)  Show that under an orthogonal transformation, a 2" order symmetric tensor remains a 2" order
symmetric tensor.

vii)  Find the number of degree of freedom for a Particle moving along a space curve.

viii)  State Principle of Angular Momentum.
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,|_, Attempt FOUR Questions in all. Selecting at least one question from each section. All Questions carry
=¥ cqual marks.
SECTION-A
. N o x-y+ . . N .
3- a) Find the directional derivative of ¢ =4e T at the point (1, 1, -1) in a direction towards the point (-3,5,6) 9
A N A 2 N . )
b) Evaluate L_[A ndswhere A=z1 +x7] -3y zkand s is the surface of the cylinder
X+ y2 = 16, included in the 1* octant between Z=0and Z = 5 8
4- a) Prove that every second (rank) order tensor A; j can be written as the sum of a Traceless and an isotropic tensor. s
b) Express the velocity and acceleration of a particle in cylindrical polar coordinates. 9
SECTION-B

5- a) Define contraction of a tensor. Prove that a single contraction of a tensor of rank ‘r’, yields a tensor of
rank ‘r—2’. 8

b) Prove that if Ajjky Bijj is a vector, where Bj; is an arbitrary tensor of rank 2, then Ajj) is also a 3" rank

tensor. 9
2
. . 0 Aijk .
6- a) Prove that if Ay is a tensor of rank 3 then is a tensor of rank 5. 8
1) Oxp 0xq
b) Prove the identity by using tensor method Ax (BxC)=(A.C)B-(A.B)C 9
SECTION-C

7- a) A rigid body with one point fixed moves freely in space. Show that its any displacement is equivalent to a
rotation about some axis, passing through that fixed point. 8

b) Find moment of Inertia of a triangular plate of mass ‘m’ about one of its sides. 9

8- a) A square of side ‘a’ has particles of masses m, 2m, 3m and 4m at its vertices. Find the principal moments
of inertia at the centre of the square. 9
b) Derive Euler’s dynamical equations for the motion of a rigid body fixed at one point. 8
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