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Instructions:
s This question paper consists of 50 questions in 10 pages.
# Answer all the questions.
i« Write your Index Number in the space provided in the answer sheet.
# Read the instructions given on the back of the answer sheel carefully.
% In each of the questions 1 to 50, pick one of the alternatives from (1), (2), (3), “@, (%)
which is correct or most appropriate and mark your response on the answer sheet with
a cross (X) in accordance with the instructions given on the back of the answer sheet.
Use of calenlators is not allowed. '

(g=10m s2) J

1. Which one below does not represent the unit ol energy?

(1) kgm?s™ (2) Ws (3) kWh (4) VAs &) CNs!

2. A student uses a stopwatch to measure the time for 10 oscillations of a simple pendulum and
observes a reading of 20-0s. If the least count of the stopwatch is 0-1s, what is the percentage
error of the period?

(1) 0-05% (2) 0-1% (3) 0-5% 4) 1% 5) 1-25%

3. A spring-mass system oscillates with period 7. If the length of the spring is halved and the mass

is reduced to half of its initial mass, what will be the new period?

0 @ T @) ar ) 2T

Two identical transverse waves travelling in opposite directions in a string, superimpose to form

4.
a standing wave. If the distance between two adjacent nodes is 12 cm, what is the wavelength
of the original waves?
(1) 3cm (2) 6cm (3) 12cm (4) 24 cm (5) 48 cm
5. An object is projected with an initial velocity # at an angle @ to the horizontal. Neglect air
resistance. Consider the following statements regarding the projectile.
(A) The kinetic energy of the object remains constant throughout the motion.
(B) The velocity of the object is zero at the highest point of the trajectory.
(C) The acceleration of the object is constant throughout the motion.
Of the above statements,
(1) only (A) is true. (2) only (B) is true.
(3) only (C) is true. (4) only (A) and (B) are true.
(5) all (A), (B) and (C) are true.
6. Three identical resistors, each of resistance R are provided. What are the respective minimum and
maximum equivalent resistances that can be obtained from them?
R
(1) R and 3R 2) oy and 2R 3) ﬁ and 3R
2
e 55 R and 3
(4) = and R ()?an R
: )
| [See page rwo
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8. An isolated point charge ¢ is placed in a dielectric medium of dielectric constant k. What is the
magnitude of the electric field intensity at a point inside the medium at distance r away from
the point charge?

q q kg q
(1) 0 @ —1— @) )
. drke 1’ dne,r’ - 47 1’ ke ,r°

9. A magnetic field is applied perpendicular to the plane of a circular coil of area 25 em? and ?00
turns. If the magnetic flux density is uniformly increased from 0:01 T to 0-05 T during a time
interval of 0-2s, what is the average induced e.m.f. in the coil?

(1) 0-01V 2) 01V (3) 1-:0V 4) 2:5V (5) 40V

10. A person can see objects clearly only up to 50 cm from his eyes. What is the type and the power

(in diopters) of the lens needed to clearly see distant objects?
(1) Concave lens, —2:0D (2) Concave lens, —1:33 D
(3) Convex lens, +1-33 D : (4) Convex lens, +2:0 D

(5) Concave lens, —0-02 D

11. A mass of 1kg is attached to a uniform wire of unstretched length
10 cm. The cross sectional area of the wire is | em? and the Young _<“"-\
modulus of the material of the wire is 1:0x 10" Nm=. As shown <.~ F—————02 —0
in the figure the mass is allowed to move in a circle of approximate 1kg
radius 10 cm with constant speed of 2ms™!, What is the extension
of the wire? :

(1) 0:04 pm (2) 040 um (3) 40 um (4) 40 pm (5) 400 pm

12. A four-wheel drive (power all four wheels by the engine) car starting from rest moves with uniform
acceleration and attains a velocity of 72 km h™' in 5-0s on a horizontal straight road. Neglect air
resistance. What is the minimum coefficient of static friction between the tyres and the road during
acceleration period?

(1) 03 (2) 04 (3) 05 4) 06 (5) 08

13. A uniform solid cylinder starts from rest and rolls on an inclined plane without slipping. The
moment of inertia 7 of a solid cylinder of mass M and radius R rotating about the axis of the
cylinder is =L

al kinetic energy of the cylinder
What is the ratio tOf’I] kme-llc. L A ——1
rotational kinetic energy of the cylinder
3
éy = @ = 3) 2 4) 3 5) 4
3 2 .

14. A body is dropped freely from a height above the ground. At the same time another body is
thrown horizontally from the same height. Assume that air resistance is negligible. Which of the
following statements is true regarding the time of flight of the two bodies?

(1) Cannot answer without the value of the initial velocity of the thrown body.
(2) Cannot answer without the value of the height.
(3) The thrown body will take a longer time to hit the ground.
(4) The thrown body will hit the ground first.
3 (5) Both bodies will hit the ground at the same time.

7. Consider the [ollowing statements about quarks.

(A) There are six types of quarks,

(B) The charge of a quark can either be —Ee or +—I-e, where e is the elementary charge.
(C) Quarks can exist in isolation. 3 3

Of the above statements,

(1) only (A) is true. (2) only (A) and (B) are true.

(3) only (A) and (C) are true. (4) only (B) and (C) are true.

(3) all (A), (B) and (C) are true.

[See page three



AL/2025/01/E-1 23
3 T

15. A heavy uniform rope hangs vertically from a rigid support. A block of
mass m is attached to the frec end of the rope as shown in the figure. A
transverse pulse is gencrated at the lower end of the rope. The variation of
the wavelength A of the pulse with distance y measured from the lower end
of the rope is best represented by

AA A A
A"
m [22)
0 y 0 y 0 y
(1 (2) 3)
A A
0 » 0 &
0 ¥ 0 )
4) (5

16. A blackbody (4) has its maximum radiant intensity at a wavelength of 200 nm. Anolhfer
blackbody (B) has its maximum radiant intensity at 600 nm. What is the value of the ratio
poweremitted per unit surfacearea by A "

power emitted per unit surfaceareaby B

M - @ 1 () 3 (4) 9 5) 81
81 9
. 3 ‘ v(ms™)

17. The velocity (v)-time(#) graph of an elevator moving vertically downwards A

is shown in the figure. A block of mass 1kg is placed on the floor e Bt e

of the elevator. What is the apparent weight of the block? 3|_||

(1) IN (2) 5N 3) 9N 2

(4) 10N (5) 1N 4N

oLl b b
01 2 3 47\

18. Two particles 4 and B of masses m, and my respectively and having

similar charges are moving perpendicular to a uniform magnetic field.

The speeds of the particles are v, and v, respectively and the trajectories o

are as shown in the figure. Which of the following is true? D G

(1) myv,>mpvy . !
(2) myv, <mpvg r’\
(3) m;<mgand v, <vy o &gt g A E
4) m;=myand v, =vg L .
(5) my=mgand v, <vp
19. A pipe closed at one end and filled with helium (relative atomic mass=4) gas has a fundamental

frequency f. The pipe is then filled with neon (relative atomic mass=20) gas at the same temperature.
If both gases are ideal, what is the fundamental frequency of the neon filled pipe?

il 2i T3 4
(1) < ()JE @) f @ 51 () 5f

20. Water at 20 °C enters an electric water heater which heats water to 80 °C and supply at uniform
rate of 0-3 kg min~'. Assume that there is no heat loss from the system. The specific heat capacity
of water is 4% 103 Jkg ' °C™'. What is the power of the heater?

(1) 800 W (2) 1200 W (3) 1440 W @) 1600 W (5) 1920 W )

[See page four
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23.

24.

25.

26.

When an athlete bends as shown in the figure his centre of gravity
is most likely to be found at
(1) 4 ) B

@) D 5) E

3 C

A radio emits sound which produces sound intensity level of 40dB at a distance of 1:0m from
it. If the clear audible sound intensity level of a person is 20 dB, what is the maximum distance
from the radio at which sound can be heard clearly? (Assume that sound waves spread spherically)

(1) 2m (2) 4m (3) 10m (4) 20m (5) 100m

Consider the following statements regarding humidity.
(A) At below dew point temperatures relative humidity is constant.
(B) When relative humidity is higher absolute humidity is always higher.’ .
(C) When absolute humidity is constant, relative humidity decreases with increase of temperature.
Of the above statements,
(1) only (A) is true.
(3) only (A) and (C) are true.
(5) all (A), (B) and (C) are true.

(2) only (A) and (B) are true.
(4) only (B) and (C) are true.

The figure shows a potentiometer circuit. The balance length for a It 2
cell of em.f. £ is found to be 120 cm. When a resistance of 4 Q
is connected parallel to this cell, the balance length becomes 60 cm.

What is the internal resistance of the cell? A B
M 1Q @) 20 @) 30 M._(@}

(4) 4Q (5) 5Q _ : E

Which of the following statements is true regarding propagation of mechanical waves?
(1) Transverse waves cannot propagaté on the surface of liquids.

(2) Longitudinal waves can propagate through solids only.

(3) Longitudinal waves can propagate through a vacuum.

(4) Transverse waves cannot propagate through gases.

(5) Longitudinal waves transmit both energy and matter.

A satellite is moving in a circular orbit around the earth. The variation of total mechanical energy
E of the satellite with the height [ from the earth surface is best represented by

Ef

0

[=/

EA
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[See page five
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27. A wooden block, with a copper disk pasted on its bottom, floats
in a beaker of‘ water flS shown in the figure. The heights h, and i
hy are slu?wn in the figure. Afler some time the disk is detached
and falls into the water. Then
(1) 71y decreases and /i, increases.

(2) 1y remains the same but /1, decreases. copper |- -~ Eowals
(3) both /i and 5, increase. Tk =
(4) both 7 and h, decrease.

(5) both 7 and h, remain the same.

28. When an object is placed on the principal axis of a convex lens of focal length 10cm the lens
forms an image of the same size as that of the object. If the lens is replaced by another convex
lens an erect image is formed. If the focal length of the second lens is f, (cm), which of the
following is true?

(1) /,<10 () L=10 () 10<£<20 (4 f,=20 (5) £,>20

29. Consider the circuit diagram shown in the figure. The 18V battery
has no internal resistance. What is the potential drop across 6 £
resistor?

(1) 2v (2) 3v (3) 4V
4) 6V - () 9V

30. The inner cross-sectional area of a cylindrical tank is 1 m? It is
filled with water and a frictionless piston covers its entire water || 2500N
surface as shown in the figure. A uniformly distributed force of B |
2500 N is applied on the piston from top. A small hole is situated e
close to the bottom of the tank. What is the speed of water coming 0.2 et
out of the hole, when the height of water level is 0-2m? Density " -
of water is 10° kgm™=. et
(1) 1-0ms™ @) 1'5ms!  (3) 2:0ms’! | - ‘

(4) 2:5ms! (5) 3:0ms! : | |

31. The figure shows the path of a monochromatic ray of light passing
through transparent media @, b, ¢, d and a with surfaces parallel \\
to each other. If the refractive indices of media a, b, ¢ and d are e
n, ng, n, and n, respectively which of the following relationships el
is correct?

(1) ny>n,>n,>n, (2) ny>n,>n,>n, "‘**9-_.\
() ny>n,>n.>n, (4) ny>n>n,=n, al|lblc| d | a
() n,>n,>n,>n,

32. A conducting circular loop of radius r carries a constant current /. It is placed in a uniform
magnetic field of flux density B such that the field is per ular to the plane of the loop.
What is the net magnetic force acting on the loop?

(1) zero (2) IrB (3) 2IrB (4) InrB (5) 2ImrB

33. Starting from rest a short magnet is allowed to fall along the axis
of a thick-walled long vertical aluminium tube as shown in the m
figure. Neglect air resistance. The distance the magnet falls in the
initial second can be l
(1) ITm (2) Sm (3) 6m
4 Tm (5) 8m : :

\ ) y

[See page siv




AL/2025/01/E-1 -6-
p N\
34. A combined metal rod consists of a tapered s
v g v XX x
part AB and a cylindrical part BC as shown \E\% x
in the figure. The rod is fully lagged and the 2 ;xxxxxxxxx !
ends arc maintained at temperatures 0, and 0, = B C "d
(0,>0,) respectively. At the steady state, the d ERRKRTTKKKE KKK
variation of temperature € of the rod with the M
distance ¢ along the axis of the rod is best KA
represented by
e
A ) op
% —
A B c_ 4 d

@) ' ©)

between water and glass is zero)
(1) h+l (2) 2h 3) h 4 17

36. A positive charge +g and a negative charge —g connected by a
massless insulating rod of length / are placed in a uniform electric
field £ as shown in the figure. Consider the following statements

about the system of two charges.

(B) The net torque acting on the system is non-zero.
(C) When ¢=180° the system is in unstable equilibrium.

Of the above statements,

(1) only (A) is true.

(2) only (A) and (B) are frue.

(3) only (A) and (C) are true.

(4) only (B) and (C) are true.

(5) all (A), (B) and (C) are true.

35. When a glass capillary tube is partially immersed vertically into water to a depth /, the capillary
rise above water is /1. Here /<h. Then the lower end of the tube is closed inside water using a
finger and the tube is taken out of water. If'the finger is released now keeping the tube vertical
what is the height of the water column remaining in the tube? (Assume that the angle of contact

(5) h-1I

(A) The net electric force acting on the system is non-zero.

—_—

E

i

J

[See page seven
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37. A§ shown in the figure a small conducting spherical shell
with inner radius @ and outer radius 2a is concentric with a
larger conducting spherical shell with inner radius 3a and outer
radius 4a. The net charge of inner and outer shells are +2¢
and +dq respectively. The variation of electric field intensity
E with the radial distance » from the common center is best
represented by
Ep E

0 a 2a 3a 4a ¥ 0 a 2a 3a 4da r
(1 ()
EA\ Ef
0 H k}_ 0 k K‘.
0 a 2a 3a da r 0 a 2a 3a 4a i
4 )

38. The density of the material of a small sphere is 1200 kg m™. If the sphere is placed on the surface
of water in a tall measuring cylinder and released, it reaches a terminal velocity of 24 cms™!. The
density of water is 1000 kg m™ and coefficient of viscosity is 1x 1073 Pas. If the cylinder is filled
with isopropanol having density 800 kgm™ and coefficient of viscosity 2 x 10 Pas and the same
sphere is then placed on the isopropanol surface and released, what will be its terminal velocity?
(1) 6cms™! 2 12ems™ (3) 24cms™ (4) 48cms! (5 96cms!

39. The figure shows the input-output characteristics of an operational Vout(V)
amplifier (Op-amp) circuit. What is the maximum voltage gain 3504 b
of the circuit?

(1 1 (2) 55000 (3) 100000 Sty AEEIT Vin(rV)
(4) 110000 (5) 220000 ‘:
{-{-12-1

40. A uniform rod of length L and mass M is freely pivoted to
a point in a ceiling and suspended at an angle a from the
vertical using a light string as shown in the figure. A small
lump of clay of mass m moving horizontally at velocity v hits
the free end of the rod and sticks together. Assume that the
lump of clay is a point mass. What is the angular velocity
of the system just after the collision? The moment of inertia
I of a uniform rod of mass M and length L about one end

: : 1
and perpendicular to the rod is /= EMLz.
JNVCOS & 3mvcosa 3mvcosa
(] ————— R {3} ¢
(M +m)L (M +m)L (M +3m)L
@) 3mv (5) 3mv [ #eS
(M +3m)L mL
\ J

[See page eight
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41 A beam PQ of length 3-:0 m and mass 80 kg has
s centre of gravity (G) at a distance 1:0 m from R R
end 7. The beam supported by two pillars is placed G 1
horizontally over a canal. A man of mass 60 kg starts HEEITNT o Ry 1o
to walk from end P to the other end Q. The forces 1 "
on the beam exerted by the pillars are R, and R,,
respectively. The variation of R, and R, wnlh the
distance d travelled by the man from the end P is
best represented by
Force (N) Force(N Force (N)
A
0 : > - 0 : : >
0 1 2 37 dm) 3 7 d(m) 0 1 2 d(m)
(1 3)
' ! : o~ 0 1 ' >
0 1 3 3~ d(m) 0 | 2 3 " d(m)
(4 (3)

42. The diameter of an iron ball is 5-00 cm, which is 0-001 cm larger than the diameter of a
hole in a brass plate when both are at a temperature of 30 °C. What is the temperature of
the system at which the ball just passes through the hole? The linear expansivity of iron and
brass are 1-:2x1073°C-! and 2:0x1077 °C~', respectively.

(1) 40°C (2) 47°C (3) 55°C (4) 80°C (5) 85°C
43. A parallel plate capacitor of capacitance C is charged to a voltage V. Another identical capacitor
is charged to a voltage _IL After disconnecting capacitors from the voltage supplies, the plates of
2
the capacitors with opposite charges are connected together. What is the final energy stored in the
capacitor system?
) 1 " I >
(1) 0 @ Lo @) cO @) ot (5) op?
16 8 2

44. The p-V diagram shown in the graph represents the p (x10° Pa)
thermodynamic cycle abcda of an ideal gas. What is
the net work done by the gas in one cycle? 3
(1) 200J) (2) 3501 (3) 400J .

(4) 450) (5) 800J il
0 X \ ‘ i 5
0 1 2 3 4 5 pear’m)

45. A block of mass m moving with velocity v on a frictionless horizontal surface collides with a heavier
block of mass 3m at rest on the surface. If the two blocks stick together after the collision, they
move with velocity ¥,. If instead the collision is perfectly elastic, the lighter-block bounces back in

- . . ; V,
the opposite direction and the heavier block moves with velocity ¥,. What is the ratio of —?
| 1 3 :
(1) = @ = 3) 1 @) < (5) 2
L 4 2 2 J

[See page nine
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46. The variation of clectric potential I with the distance d in
a region is shown in the figure. The variation of clectric
ficld intensity £ with o is best represented by

(0,0)

47.

“)

(5)
In a photoelectric experimental setup, the cathode is coated with sodlum (work function 2-3 eV).
The Planck constant h=4 x 10" eV's and the speed of light ¢=3 x 10°m s~!. Which graph best

represents the current (J) - voltage (/) curves when the cathode is separately illuminated with
blue-B(A =400 nm) or yellow-Y(4 =600 nm) light?

I
B B
X Y
¥ //<‘Y
0 . . 0
0 I 0 r
(1) 3) ‘
! f1
Y /B
/’ﬁ / ;
0 0 7
0 "1 0 i
4 &)
48. Consider the logic gate circuit made of NAND gates only.
! Bal
[
B DO—I_
What is the correct truth table of the circuit?
Al B F A|B|F A|BI|F A|B|F A|B|F
0101 0j101]0 0(01]0 0|01 0100
0110 01111 0110 o111 0111
11011 1101]0 11010 11011 101
1 110 111 1 1 1|1 1 {110 110
L (h (2) 3 4) &) )

[See page ten
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49. Starting from rest an ambulance travels with uniform acceleration along a horizontal road sounding
its siren at a constant frequency f as shown in the figure. [t goes past a stationary observer O
standing by the side of the road. The variation of the frequency f of the sound generated by the
siren as heard by the observer with time 7 is best represented by

(=]
—~

C)) ()

S0. A point charge +q is placed at a point inside the cavity of
thick metallic shell as shown in the figure. Which diagram best
represents the lines of the electric field? :

(1) (2) 3)
(4) ©)
¥ % ¥
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1. You are asked to determine the density of a transparent liquid using a weighted boiling
tube. A boiling tube, a tall jar containing the liquid, a sufficient number of 2 g weights, a
paper strip marked in millimetres, lead shots and a small quantity of wax are provided.

The bottom of the boiling tube is filled with lead shots and scaled with
wax. The marked strip is pasted inside the tube so that the zero mark of
the strip be on the cylindrical part of the tube as shown in the figure.
During the experiment, weights are inserted one by one into the tube
immersing it further in the liquid. The length / of the immersed cylindrical
part of the tube from the zero mark of the strip is shown in the figure.

(@) (i) What is the purpose of using lead shots in this experiment? /

..............................................................................

..............................................................................

(if) Why should the zero mark of the strip be on the cylindrical part
of the tube?

................................................................................................
.........

(b) (i) Let M be the mass of the boiling tube together with the lead shots and wax. Write
down an expression for the upthrust U acting on the tube when floating.

...................................................................................................

(ii) To calculate the cross-sectional area of the immersed cylindrical portion of the tube,
another measurement has to be taken. What is the measurement and the appropriate
instrument for this purpose?

(iii) You have to add a weight of mass m into the boiling tube and record the
corresponding length / during the experiment. If 4 is the relevant cross-sectional
area of the cylindrical part of the tube and ¥ is the relevant volume of the tube
below zero mark of the strip, obtain an expression for the density of the liquid p
in terms of m, M, A,! and V.

............................................................................................................
............................................................................................................

............................................................................................................

(iv) Rearrange the expression you obtained in (b) (iii) above to plot the appropriate
straight line graph.

............................................................................................................
............................................................................................................
............................................................................................................

............................................................................................................

Do not )
PART A — Structured Essay wrile
Answer all four questions on this paper itself. in this
column

J

[see page three
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............................................................................................................

------------- B T R T Sesetesmesssssssassrsnesannnnan

(ii) If the measurement obtained in () (ii) above is 2-00 cm, calculate the density of

the liquid (p) using the gradient of the above graph. Take 7#=3. Give your answer
to the nearest integer.

............................................................................................................
............................................................................................................

............................................................................................................

..................................................................................................................

Pessssssssensaranne Sesssssas s reereta R R R R R R T R sressasssersrnanan

(e) State two disadvantages of using a test tube with cross-sectional area 1 of that of the
boiling tube mentioned above in this experiment? 4

(1) qucssissosvosiissnimennios R S R E S S AN S RSN SRR RS A A Y
{7 J— R R aa—

setsssssssrenannnnran sesamsmsanersanes Sesssssnasensaans sresasnesaannn vessanss

-3 - Index No.: .....- seinss eSS me s TR pARS
§ Do not 1
; . i

(¢) The corresponding graph of / against m is shown below. ‘i:\“this
ro | | BN, N ‘ ) column
e+ ! t %

.
10-5

16104

»

[see page four
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2. Following figure shows an experimental set-up used in a school laboratory to determine the |, i
column

specific heat capacity of lead given in the form of lead shots using the method of mixtures.

2
| P — P
| N
-\ boiling
tube 7T 7| |
=0
water
lead __|
shots
Q r
copper
calorimeter
_'U' = :/Z water

=

(a) (i) What is the other esscntial measuring instrument that you need for this experiment?

.............................................................
......................................

(b) Three thermometers 4, B and C are available for the experiment.
The range of thermometer 4,-10°C to 250 °C
The range of thermometer B,-10°C to 110°C
The range of thermometer C,-10°C to 60°C

(i) Which one of the above must be used for thermometer P?

.......................................................................................................

.......................................................................................................

order of measurements.

lead shots?

.........................................................................................................

(c) What are the mass measurements that you take in this experiment? Give them in the

U S T TS T L PP ST TP TL PRI PP (m))
(T): ovommmmaiusnssummvis e R S PR R R SR RV SN s s o (m,)
(UE): |ooesomssuisossbs o o S N R S N s o (my)

(d) (i) What experimental steps would you take to measure the initial temperature (6,) of

.

[see page five
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3. You are asked to determine the refractive index of the material of a prism using the critical |-

angle method. You are provided with an equilateral glass prism, a drawing board, drawing|column

pins, a white sheet of paper, three optical pins, a protractor, a setsquare and a ruler. The

prism ABC is shown in the figure.

A

(a) (i) Mark the location of the optical pin P, on the face AB which is used to obtain a ray of light
through the prism using a cross ().

(ii) Give two reasons for selecting the above location for P,.

ELTIEENE G W oottt i e M D e 0 st S o

() () How do you experimentally observe and locate (using optical pins P, and P)) the
path of the emerging ray of light from face BC which falls on face AC at critical
angle of incidence?

.................................................................................................
.................................................................................................
...........................................................................................................

(ii) Drawing the ray diagram with the construction lines in the above figure, give the
steps needed in the correct order to construct the ray diagram to identify the critical

angle.

.........................................................................................................
.........................................................................................................
.........................................................................................................

............................................................................................................

J

\
[see page seven
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(iv) 1. Writc down an expression for the refractive index n of glass in terms of c.

................................................................................................

......................................................................................................

......................................................................................................

(¢) (i) If a thin layer of water is formed on the face AC, what will happen to the emerging
ray from face BC? Underline the correct answer.

Will move towards B/ Will not change/ Will move towards C.

(ii) If the above water layer is replaced by a thin layer of liquid which has a refractive
index higher than that of glass, giving reasons state what will happen to the ray
emerged from face BC in (b) (i) above.

............................................................................................................

.........................................................................................................

4. To determine the intenal resistance (r) of a dry cell with em.f E, a student uses a

potentiometer and his incomplete circuit diagram is given in the figure. The following items
are available to complete the circuit.

‘ ! » o8

L_|,g_

R =1kQ resisor  —WWW-— K, = plug key ——

R, = (0-50) Q resistance box —:I— K, = tap key ol

(a) Complete the circuit diagram using R, R,, K, and K in appropriate places.

(b) Write down the type and the e.m.f. of a cell suitable for obtaining E_.
Type: of the Cell: .vcosessvensarsacsensansrensannnersapunsnssessansennsnnssseistidossssiorasinvosoniissasess
VRIUE Of B} .ivicvieaiviviioimuassissisissssssnansansasonionsnsnaronissssssassosssssnssanssssssnsassnsanses

wrile

Do not

in this
column

1

)

[see page eight
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(¢) (i) Write down an expression for current / through the cell with e.m.f. E at the balance
position when all keys are closed in terms of E, r and the resistance value R of
the resistance box.

............................................................................................................

............................................................................................................

(ii) Let k be the potential drop per metre in the wire 4B. If the balance length of the
potentiometer wire is /, write down an expression for the current / through R in
terms of k, / and R at the balance position.

............................................................................................................

(iii) Using the expressions in (c) (i) and (c)(ii) above obtain an expression to determine
the internal resistance (r) of the cell by plotting an appropriate straight line graph.

(d) In the graph identify the following.
(1) The: independent variable: T 5m d  rraa t ISh e
(i1) The dependent variable: ...........ccoouuiiiiiiiiniiiriireiee e

(e) The student plots a straight line graph and the following values are extracted.
The gradient =0-80 (in SI units)
The intercept =0-40 (in SI units)
(i) Calculate the internal resistance () of the dry cell.

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

(/) Without changing the value of £, if a Li-ion cell is used instead of the dry cell in the above
setup it is not possible to measure the e.m.f. of it. What is the reason for this?

..................................................................................................................

..................................................................................................................

Do not )
write

in this
column

......................................................................

.............................................................................

)
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