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J ity ol'ideal gas undergoes an expansion that increases its volume from V', 32 Wa=3W,.

The final pre : of the E
1 pressure of the gas is Pa. What is the work done by the gas if the expansion it 1) incbaric
i) isothermal? - - |

(235)

B 1 desi : -
JIY" 1 design an engine (hat takes 2.5%10%J of heat at 630 K in each cycle and rejects bt =2 2
emperiature of 350 K. The engine completes 240 cycles in 1 minute. What is the maximum pomss
output of your engine? R 5

01.C 4) A glass plate 2.00 mm thick, with an index of refraction 1.50 is placed berween & screTn znd 2
point saurce of light with wavelength 475.0 nm. 1f the distance between the source znd e
sereen is 1,80 e, how many wavelengths are there between them? (23)

b) A horizontal ray of light passes through a prism of refractive index 1.50 znd zpex zngle 37 252
then strikes a vertical mirror as shown in Fig.1 Through what angle must the mirror be rotesl
if afier reflection the ray is to be horizontal. (23)
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0l1.D a) Certain chérge Q is divided into twé- parts q and (Q-9). How are the charges Q zod g relez=d

l

(=

" g and (Q-q ) to experience maximum electrostatic force of repulsion when placed 21 2 cerz=
distance apart. i -
b) Anin finite number of charges each equal to q are placed along the x- axis z1 =1, =2 =2
x=8, x=16 .+.+...units and sO on. Find the potemtial z1 the pointx=0 &oet

set of charges: . - o 7" - s




QL.E a) A copper wire of diameter d carries a constant eurrent 1. What is the elfect ol donbling the
diameter of the wire on drift veloeity of the charge carriers in ity 11 the evrrent remains the snme?

(B
) Two 220-V light bulbs one 23 W and one 200 W are connected in series acros a 360V line
Which of the two bulbs is likely 1o burm om? (2.5)

Long questions
-~ % b . ¥

QZ-.-\\a)-i-ﬁh can inflate thémselves using a sae (called swim bladder) loeated wnder their spinal column.
This sac can be filled with oxy gen-nitrogen misture that comes from the hlood. I an aguariom,
it is observad that fish are able to remain atany depth in water. i) What this observation tells you
about the density of the fish? i) 1a 273 K tish in fresh water inflates itselfand ncreasen ity
volume by 10%%, find the forve exerted by the water on the fish, iii) What is the net force on the
fish? Your answer should include a free-body dingram showing all the forees acting on the fish

(5)

'_‘\’ uppose 2 spacecrait of mass my and cross-sectional area A is coasting with velocity v, when it
encounters a stationary dust clond of density p: Solve for the subsequent motion of the

spacecraft assuming that the dust sticks to its surface and that A is constant aver the time.  (7.5)

Q2.B 2) A small particle rests on top of a frictionless sphere, The particle is given an infinitesimal kick
and slides downward. At what point does it lose contact with the sphere. (5)

> B)A firecracker placad mside a coconut sbell of mass M, initially atvest on a frictionless
floor, blows the coconut into three pieces that slide across the loor, The (hird piece of
1 mass m; = 030M moves with final speed v = 3.0 ms", The first picce has mass
- m.= 0.50M. The first piece moves at an angle. 100 from the third and the sccond mass
moves at 1307 both from the thind and the first mass.

i) Draw a sketch for the situation showing the velocities. i) Find the speed of my, iii) Find the
spead of my (7.5)

Q3. A 2) A mono-ztomic ideal gas that is initially at a pressure of 1.5» 10* Pa and has a volume ol 0,0800
\//::l!i is compressad adiabatically to a volume of 0.0400 m'. 1) What is the final pressure? (b) How
much work is done by the gas? () What is the ratio of the {inal temperature of the gas to its
mitial temperature? Is the gas heated or cooled by this compression? (5)

' 5} A frictionless piston of mass m is a precise fit in the vertical eylindrical neck of a large container
of volume V. The container is filled with a gas and there is a vacuum above the piston. The cross-
- sectiomal arga of the nexX is AL ' '
- i) Calculate the pressure of the gas in the container when the piston is in equilibrinm,
i) Assuming that the pressure and volume of the gas is related by Boyle's law, caleulate
the restoring force on the piston when it is displaced by a small distanee x.
iii)Assuming that the motion of the piston is slow enough for Royle's law to be valid, obtain the
differential equation for small displacement of the piston about its equilibium position.
iv)Obtain zn expression for the angular frequency of oscillation o,




v) Caleulate o for V="2000.0 liters and A= 1010 m’
(QX.B a)An object is placed at a distance 20.0 cm in front of a convex lens. The image is formed on the
o

same side as the object at a distance of 30.0 cm from the lens.
1) Draw a ray diagram.

(7.5)

. 1) Write the nature and size of the image
i) Find the focal length of the lens :

i) The error in measurement of the object distance u and image distance v is 20.1 ¢m in
each case. Calculate the error in the focal length. (5)

\_b/)/’l‘he dependence of refractive index p on the material of the lens and the

color of light is
given below:

| Matoe Pret Mo (MEaN)
“Cro\m glass 1.521 1.510 1.517
~“__lim glass 1.665 1.645 1.655 .

You 2 given equiconvex lens of 2 crown glass of radius of curvature 30.0 cm.

i) Find the focal length and dispersive power of this lens.
i) It is desired to make an achromatic combinat

ion using the zbove lens, State the type of the glass
peadad for the second lens.

iif) What would be the focal length of the second lens?
iv) Find the radil of curvamure of the second lens provided the lenses are in perfect contact,
without any 2ir gap between them.
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-i) Calculaze the effective focal length of the combination.
; /:-/ =
Q4A 3) a'chargz ol -
e \/ - h;

. (7.5)

0 =C is placed in 2 uniform electric field that is directed ventically upwards and

Sas 2 macnitede of 2.00 ~ 16° V™. What work is done by the electric force when the charge
moves, :

) 0.430 m to the right?
0480 m L':_:*a-z:':.'-’.'

260 ma mangleof 457 downward from the horizontal? (s)



; =)=
%In the circuit shown in Fig.2 E;=3.0 V, F,=2.0 V, Ex=1.0 Vand r= 1= 1,1

1) Find the potential

difference between the paint A and B3
i) 1f'rz is short circuited and the point A is ¢

Ex, E3 and the resistor r.

Q4. B The voltage V across

where, a and T are constants,

i) How would you modify the
The table below gives un ¢

relation to obtain

Fig.2

onnected to

a charged capacitor is found 1o decay with time

V= wexp (-uT)

Xperimental data for V an

Useg

0.0

1.0

2.0

3.0

Vivolt

43

1.8

ii) Copy the table and include the proe
iii) Plot the process data and fitto
- v) Estimate the value of a and T

essed data o ohl
a straight line
Tom your graph

-

and the current through each hranch,

point B Find the currents throuph 1,

it

ainasingle line praph

(14)

astraight line for the dependence of vV

according o the relation
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