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SECTION.A"
[20Q.' 1=20marks]

Choose and encircle in the most appropriate option from each set ofchoices

Work done by non-conservative force is equal to
a. change in kinetic energy b. change in mechanical energy
c. change in potential energy d. change in total energy

A 5 kg block initially at rest is pulled to the right along a frictionless, horizontal surface by
a constant horizontal force of magnitude l0 N. The block's speed after it has moved
through a horizontal distance of 2 m is

a. 2 ms-' b. 3 ms-' c. 4 ms'r d. 5 ms-r

A body of mass z having an initial velocity 1,, makes head on collision with a stationary
body of mass M. After collision the body of mass m comes to rest and the body of mass ly'
moves. This will happen only when
a.m=M b. m=lvl12 c.m>>M d. m<<lvl

The centre of mass of a body
a. lies always outside the body
b. lies always inside the body
c. lies always on the surface ofthe body
d. may be within, outside or on the surface ofthe body

A stone of mass 5 kg is whirled in a horizontal circle of radius 0.5 rn and makes 2 rev/sec
The moment of inertia of stone about its axis of rotation is

a. 1.25 kg.m? b. 2.5 kg.m: c. 5 kg.m2 d. l0 kg.m2

Two springs I and 2 have force constants i, and ,t, respectively. where /r, > t". Which of

the following is true about the extensions A.r, and Ax, of the two springs if same external

force is applied to both springs?

a. A.rt < Ar, b. Af,l > Ax, c. A.rt > Ar, d. A.rt < A)-,

J
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7 Bemoulli's theorem is based on
a. consen'ation of momentum
c. conservation of nrass

b. conservation of energl'
d. conservation of charge

8 According to First law of Thermodynamics, which of the following relation is TRUE?
a. LQ=LU+LW b. LQ=LU-LW c. L,U=L,Q+LW d. LW=LQ+LU
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9 During reversible process, the entropy remains
a. unity b. infinity c. constant

10. X-rays can be used
a. for boring, cutting and welding with precision
b. detecting lraclures in bones
c. to detect heavy elerrents under the earth
d. for retirra stitching in e1e operation

I l. T'he minintum tirne period of compound pendulurl is
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Il'a' is the width of the slits and 'b' the distance between the slits. then 'a+6' is called
AS

a. opacities b. transparency c. grating element d. wavelength

The relationship betrveen decay constant 2 and half-lif'e f,, of the radioactive substance
is

a
_ 0.693

b. '4,=9{el 0.893

)"
C 7l

t4 what ty'pc olnuclear reaction is resporrsible for liberation olenergy in the nuclear reactor?

A beanr ol'light strikes a piece olglass at an angle ol incidence 60,,. It is lbund that the
retlected bcam is completely plane polarized. Then relractive index of glass is
a. 1.5-s b. 1.60 c. 1.65 d. t.73

18. The phenontenon of getting dark and bright fringes due to superposition of trvo coherelt
light sources is called

Fill in the blanks with most appropriate onswer:

16. A bullet of mass,4 and velocity I is llred into a block olrnass C and sticks to it. 'Ihe final
velocitl ol'sy'stem equals to

l7. 'The differerrtial equation oldarnped harnronic oscillator is

a. nuclear lusion
c. nuc lear destruction

The therntodynarnic
surround ing is called

b. nuclear flssion
d. atomic energy

process in which there is no exchange ofheat between the system and

'fhe mininrurn kinetic energy ofthe incorning particle needed to initiate the nuclear reaction
is called

l0
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SE oN "B"

OR

A 0.05 [g ingot ofmetal is heated to 200"C and then dropped into a calorinreter containing
0.4kg of water initially ar 20"C. The tinal equiribrium temperature of rhe mixed svsrem
is 22.4"C. Find the specific heat of the metal
4200J kg-t"C-t .

Specitic heat capacity of water

what is a half-wave plate? Deduce its thickness for a given wavelength in terms of its
refractive indices.

4. Deduce Wein's displacement law from plank,s radiation formula

E)d) Srhc I
tl ),

[5Q"4:20ntarks]

Define conservative force. Show that the resultant of conservative forces is equal to the
negative gradient of potential energy.

A parallel beam of monochromatic light is allowed to be incident norma y on a prane
grating h-aving 1250 lines per cm and a second order spectral line is observed to be deviated
through 30'. Calculate the wavelength ofthe spectral line.

J

15 ehc/)

5

Explain the concept ofentropy and disorder. Show that the entropy remains constant during
reversible process.

State the law of radioactive decay. Deduce the reration N : Nu e ,, , where symbols have
their usual meanings. Sketch a graph to illustrate radioactive decay.

OR

oR

Calculate the binding energy per nucleon of ,o Feio . [Given: Atomic mass of ,o Fe,o is
55.9349u and that of ,Hr (or proton) is 1.007g3u and mass of ,,nr is 1.00g67u and
lu=93lMeVl

P.T.O.
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SECTION.'C'
[5Qx7=35marks]

Derive Newton's second law for the system of variable mass and hence prove the relation
J

M, = Mne ';, for rocket, where symbols have their usual meaning.

OR

oR

OR

Give an account olthe production, properties and application of X-rays

l

Define centre of mass for the system ofparticles distributed in space. what happen to the
first moment of mass for the system when the centre of mass coincides witt ttre origin oi
the coordinate systenr? Show that the centre of mass moves with constant velocity"when
the resultant extemal force acting on the system is zero.

Establish the differential equation of mass loaded horizontal spring and solve it. obtain its

time period and frequency. Show that total energyE=K =U =!t,1, .

2
OR

o^btain the kinetic energy ofrotation and rotational inertia. Determine the rotational inertiaofa unifbrm slender rod of rength r about an axis through its center of mass and its one
end.

Explain superposition of waves ."1 ,yr*r"j::l light. Show that the ratio ol maximum

ro nrinimum intensitv,, !^=!{.Jg Arso show rhat rhe intensity oreach. /""' (,f -J[)'
bright fringe is same and sarne is true for dark fiinges. prot the intensity distribution curve.

8

9

why the gases have two varues of specific heats? Also explain why the specific heat at
constant pressure c is greater than that ofthe specific heat at constant volume c,. ? on the
basis offirst law of thermodynamics, prove the relation C _C" = R .

Obtain equation o.fcontinuity lor the flow ofan ideal fluid flowing through a pipe. State
and prove Bernoulli's theorem for non-viscous and incompressible flow.



10 Differentiate between Nuclear fission and Nuclear t-usion reaction. calculate energy
released in the fission of I kg of U"5. [Avogadro,s Number= 6.023x [0:] mol-r and the
disintegration energy per event is 208 MeV l

OR

A particle is subject to a force F* that varies with position as shown in Figure below. Find
the work done by the force on the particle as it moves
a. from x : 0 to x : 5.00 m-
b. from x = 5.00 m to x: 10.0 m.
c. fromx= l0.0mtox= 15.0m.
d. What is the total work done by the force over the distance x = 0 to x: 15.0 m?

(m)
c 10 5

Fx (N)
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Fill in the blank space(s) by writing the most appropriate word(s) or symbol(s)'

l. The absolute value expressiotr ofan inequality 0 < x < 4

A tinite interval is said to be if it contains left endpoint but not the other endpoint.

If flx) = x + 5. and g(x) = x2. then g(112)) =

The domain ofthe function Y = fi is

Sometimes a Pieceuise defined f'unction uses different formulas on different parts

of its domain.

The average rate of change of the function y = x2 with respect to r over the interval [-2'2] is

2

l

4

5

6

7

8

lim(xz + 5x - Z\ =
r-1'

Ifthe function with domain D is continuous at every point ofopen interval l. Then the function has

value on D at a point c ifl(c) < f(r) for all x in D'

9 The derivative ofthe function Ij{r - t') at it

10. fo':

ECI "B"

[0 Q.x I = l0 marks]

Fill in the blank space(s). DO NOT TICK, by selecting the most appropriate answers from

among the given ones.

I l. The value of i(,'' *u,n.)r'

I depends on c only:

depends on a and b;

depends on a only;

depends on a, b. c l

SECIIONJ.A_



t2 Suppose that f is a tirnction that \T -ZF < f @) < ,ITTZ, fbr that are near 0

but not equal to 0 then 
|i1x /{x) =

[ 1:

The derivative ol /(r) = v-+i5

1 -4x3: 4x3

2.
.)

4

Upper triangular matrix;
Null Matrix

-1

13.

14.

15.

16.

18.

The point of discontinuity of the functiorr f (fi = ! - t* at

[All r: x22. x!2: x+2 ]

I lrc r llrre "t / 5 dx

[t): C rvhere (' is a cor]stant:

5 r: -ir-e l

A point at rihich the second deriratire trccorttes zero is callcd

[( ritical poirrt. point of inllectior, l.ocal Maxirrurn. Local Mininturn]

4
l

t] . Suppose that f and g are continuous and that l'zf(r)dx = V f 161ax = -5 and

t sG)a, = -12 then [fbrD - 7{,)la,=

t Ii rroa,. Il sl)ax. I) sT)ax. li r(oa, I

'[he y-intercept ol'the line x - 5y = 20 is -- ---

l-5: 5: 4: -4 I

19. Thc given square matrix ,4 = is calledls;;l
I Lower triangular matrix;

Diagonal nratrix:

20. tfA- 01

0

11

0
1I

] , Ue a Z x 2 matrix then 42 is equal to --

10
I

-1 0
ll

11
0 0 -1
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SECTION ..C"

[3Q x 7 = 21 marks]

what property must a function that is continuous on an interval [a, b] have? Give examples

to illuitrate the fact that a function is not continuous on its interval (a, b) still be continuous

on selected interval within the domain [3+4]

Discuss the continuity or discontinuity at the point at the lunction given by

1
.t=-------=-3x' x- I

2

OR

What does the derivative ofa tunction mean for a function to be differentiable on an open

interval? lllustrate with an example.

Find the tangent and normal to the curve al the x2 ! xy - y' = 1 at the point (2, 3)

State first and second the lundamental theorem on integral calculus' [3+4]

Find the area olthe region between the x-axis and the graph ofthe given lunction

f(x) - -xz - 2x onl-3,21.

3.Whenisamatrixsaidtobeechelonform?Findtheinverseofthenlatrix [2+s]
1

.,

4
4

ECT "D"

[6Qx4:24marks]

A --)
0

1

-32

I Find 4 (anv two)
dx'

a)y=4-2x-x-3 b) Y=#;

Evaluate the following integrals (any two).

a) J(1 - x2-3xs)dx b)lx3sinxik

5

c) y -- cox-1(xz)

o lf*ffia,
t,.T.o.

I



6 Solve the initial value Problem

4/- tO-x, y(0)=-r

F ind all the points of local maxima and minima and the corresponding maximum and

,inirru. r'alues of the tunction given y = 6 - 2x - x2 '

Evaluate the following limits

at limP b) Iim xx'r -0+

Find a solution to the given system ofequations is consistent

x-ZY+z-0
2Y-Bz-8

-4x+5Y*92=-9

l

8

9

S[CTION ..E"

10.

[5Q x 2 = l0 marks]

Find the domain and range of given function y - ^lV=4

Solve the given inequality 8 - 3x < 5 and graph on the real line

Find the slope ofthe curve y = 5x - 3x2 at the point x = 1

Say whether the function f(x) = x3 + x is even, odd or neither

14. Compde AB rvhere

-5
36r
-2 3l

lt.

12.

13.

2

1

3 4

1
A= and B =


