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Instructions: 1) All Questions are compulsory.

2) Mark { to the correct optton. Do not circle.

3) More tharl one options marked will not b€ considered for assessment.

4) Rough calculations on paper arc not allowed.

5) Use non-program$able calculator is allowed.

Q.1 Select correct altemative Marks BL CO

i) The quartity Yak2 is called -------------. 01 Ll Co4

a) geometrical moment ofinertia b) flexural rigidity

c) bendingmomont d) bearl ofbeding

ii) A liquid wets a solid surface if the angle of cofltact between 01 Ll Co4

them is

a) a right angle b) an acute angle

c) an obtuse angle d) a pamllel angle

iii) If v is velocity of a fluid tbrough a pipe of cross-sectlonal area 0 I Ll CO4

4 theD which ofthe followiflg relation is coneci?

a\uxA b\vdA'/ ",r*j dv(/-)

iv) The dimensioN of angular velocity are given by ------. 01 Ll CO2

a) [Lor\dT]l b) [LoMtT]l c) [Lol\4rl d) [LrI\dT-']

v) Rocket motron is based on law of conservation of --------. 0l Ll CO2

a) energy

c) torque

vi) If oo extemal acts on a padicle, its lircar 01 Ll CO2

momenfum is conserved

a) force b) velociry cl accelerarron d) lorque

vii) The gravitational force of ataactiou betwem two bodies 0l Ll Co3
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b) linear momenturn

d) angular mome url
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separated by a distance r is proportional io ----*---.
a\rz t,i o r d) 13

viii) The gravitational field at any point in the interior of rhe shell, Ol Ll CO3

due to the shell, is -------*.
a) maximuh b) minimum c) zero d) one

ix) In critically damped motion, (he darnping force is -*------- 01 Ll CO3

the restoring force.

a) less thaa b) greater tha4

c) equal to d) indepedent on

x) GGvitational field intensity at apoint outside the spherical shell 0l Lt CO3

is given by -*-------.
Gn Gm

^' 7 o) ,] c)zeto d)one

xr) The oscillatory motion of a body under the action of an 0l Ll CO3

extemally applied periodic force is call€d -----.
a) damped oscillatory morion b) free oscillatory motion

c) forced oscillatory motion d) over damped oscillatory motion

xii) Kepler's third law states that T2 o( 01 Ll 0(]3
a) a3 b)a c) a2 d) aa

xiii) Gravitatiolal porential at a point inside a spherical shell is equal 0l Ll CO3

to the vahe ol the potential on thc ------- olthe shell.

a) surface b) center c) mid-point ofany radius d) ourside

xi9 A ftame of the refgrence ls either at rest or moving with a Ol Ll COl

uniform velocity is kno\-r,n as ---------,-------------,

a) relative b) non-inertial c) inertial d) accelemting

xv) An ordinary diferential equatio! contairjs ------ dependent 0l Ll CO1

variable and ----- independelt variable.

a) one, one b) one, morc than two

c) one, zero d) zero, one

xvi) According to Newton's second law, the time rate of change of 01 L1 COl

----*-!Fa particle is proportional to the extemal force alld
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is in the direction of force.

a) velocity b) displacement

c) accelelador d) momEntum

xvii) The ---------- ofa diferential equatiou is highest power of 01 Ll COI
fie higbest order differeotial coefljcient occurring in iL

a) order b) degree c) po\rff d) linearity

xviii) Ifthe three vectors. , a and i are coplanar then tlteir scalar 0l Ll CO1

tuiple Foduct is -----------.
a) zero b) one c) infiniry - d) two

xtxt IfAxB=B x A then the angle between A and B is -----. 0l Ll COI

a) 90' b) 0" c) 4s. d) l80o

xx) The magnitude ofth€ vector Jnoduct is [urnerically oqual to the 0t Ll COI
area of------------- whose adjacent sides are representeal by

two vectoN.

a) circle b) hyperbola c) parallclogram dt ellipse

lF+u:j
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l) All qugstions are compulsory.

2) Figures to fte dght indicate fu1l marks.

Q.2

Q.3

3) Neat diagams must be drawn wherevea necessary.

4) Use oflogarithmic table aod calculator a(e allowed.

Ar$wer the following questiotrs Marks

a) Obtaia the rclation between eicess pressue, surface teasion 08

and radius ofcuivature for a curved liquid surfaoe.

co4L208

04b)

BL

L2

OR

Derive an expression for the depression of the liee end of a

cantilever due to a load.

Explain Young's modulus and Bulk modulus for an isohopic

solid.

Ans[er ihe tollowing queslions

Explain the law of conservalion of linear momennrm for a

system ofparticles.

Obtain the momenl of inertia of a solid cylinder about its own

axis of srmmetry.

OR

Define thc tems:

i) Torque ii) Moment ofitrertia

iii) Atgular momentum iv) Angular displacement

Answer the followiog questions

Obtain an expression for the gravitational field and potential

at a point iDside and outside the spherical shell.

Wlat is sihple harmodc motion? Obtain the velocity of

simple harmonic motion at a distance x fiom the mean

position.

Marks

08

CO

coz

04

04

BL

a

L3

a co2

L2 co2

Q.4 Marks

16

co
co3

b) co3

OR

08
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b)

c)

i) A sphere of mass 60 kg is atkacted by a second spherc of

mass 90 kg with a forco equal to the weight of l/3 miligram.

If their celters arc 20 am apatl, oalculate the constant of

gravitation ifg = 9.81 m/s2.

ii) Calculate the period of revolution of Venus round the sun,

ifits mean distance frotn the sun is 0.72 astronomical unit.

Explain Kepler's la\ s ofplanelary motion.

Answer the follorYilg questioDs

i) Explain the law ofaddition ofvectors.

ii.1 Prove Lhar,4.B-= e'B'+AyBl+A,8, and

li j il
e,xd =le. e, e,l

le, si" a,l

OR

.. - dv (r2-1\o+21
rtsotvej=-dx At'-1)(x+2)

ii) Solve (1 + r'z)dy = (1+ yz)dx

.dv
Itl) Solve homogenous equdllon; = ^-

i) Find the scalar triple product ofd = 5i+3/+2i,

E - i+7 j4i and C =  i-lj-zi
ii) Filld the vector triple product of. = +i+571-2[,

d : t+zi++i ald e - zi+i-ti

Determine the order and degre€ of differential equalion

r. {f:o

- d2!\ 
- 

+m.v = tl

- rI2 v /dr\24.v_:._t:t =lt"loa!

08 L3 c03

L2

BL

L3a)

Q.s

04

Marks

l6

co3

co
co1

16
^)

b)

c)

col

L3

L2

co1

col
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