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Physics I - Two hours
\ S
% Answer all 50 questions.
% Select the correct or the most suitable answer out of the 5 choices given and mark it with
{(x) in the relevant cape of the answer script provided
g= 10 Nkg'
(1) It is given the equation relating three physical quantities by X = Y*+2. Consider the following
siatoments.
{(AJ[X]=[Y]=|£| should fulfil
(B} For the equaticn to be correct relative to dimension [X]= [":’z]'
(C) For the equation 1o be correct in terms of dimentsion [Y*] = [2]
Correct statement's is fare,

(1) Only A (2} Only A and C {3) Only Band C
(4) Only B (3) All A, Band C
{2} Ina vemier caliper 49 of mm divisions of the main scale devisions equals to 50 divisions of the

vemnigr scale. Which of the following is not a rne:m:ﬁn,lgL obtained by this caliper?
(1 1.04 mm {2y 2.0006 em {3) 2.605 cm (43 30.40 mm (3) 6,642 ¢m

(3}  The speed of longitudinal wave in a metal medium is, (The young's modulus and density  of the
metal medium are 2x 10" Nm™ and 8x 10° kpm™ respectively)

Y (1) 5% 10" kmh! (2} 5 % 10" ms" J3) 2.5 %10" ms”
{4) 2.5 x 10" kmh™ (%) 4 %107 ms"
{(4) The displaccment (cm) of a paticle undergoing simple harmonic I'II'II'.HiT.I'H is given by
x = 10 sin {4:?{. + :!-r} The initial phase angle and frequency of this motion are respectively,
(1) 7, 2Hz (2) 4m, 0.5Hz (3) £, 05He
(4) 4w, 2Hz (%) E IHz

{3} As shown , a mass ufﬂﬁk_g is placed on a
horizontal surface and pull along the surface at
constant velocity by applying a 80 N force. The
reaction on the mass by the horizontal surface is,

(1) 40N (2} 4043 N
(41 B0 N (5) [60M




—

(8} A mass M moving on a smooth howrizontal

L) r
plane at velocity u, collides with & mass m M S
al rest. The collision is elastic . and the

velocity of mass M after collision changes
o V. The velocity of mass m,

LT dMu M
':l} H_';H {2} Him {3} M
® e =

{7} The breaking strain of an Aluminum rod i 0.3% young's modulus of Aluminum is 73107 Nm™,

What should be the minimum cross sectionzal area of the rod to bear up a load of 10*N7

(1 7 1% 107 m? (2) 1= 0wt 3) 14 %107 ot
{4) 5 x 10 (5) 1%107 !

(8)  Consider the following stalements regarding a photo-slectric cell,

(A} While the intensity of fallen light remaines cunstant, if the colour of fallen light is
changed, the potential difference al which current becomes zers also will change,

(B}  For a given colowr of incident light if intensity of light is varied | the potential at which
current becomes zero will remain constant.

(C)  The potential at which photo current become zero for a monochromatic light changes
depending on the type of metal of the cathode,

The correct statement/s i5/are,
(1) Only A (2) Only B (3) Only A and C

4 AllA BandC (5) Only A and B

(#)  Which of the following statements is correct regarding a p-n junction diede connected to g
circut?
(1) All points in the diode are at same potenitial.
(2} The potential of p type side is at a greater potential than n side.
(3} There exists an electric Muid directed from n side lo p side,
{4y There exists an electric field directed from p side to n side.
(5)  There's no depletion layer inside the diode.

(10) A charge particle of mass m remains at equilibrium at point O, - —
which is in between two of charged plates, Which is the incorreet = = = - - - - - =
statement out of the following? 'O

(1) The electric force acting on the particle equal to mg. el e
]

(2} The direction of electric field hetween the plates is verticall y
upwards

(3} The given particle is negatively charge.

{4) 1f the amount of charge of the particle is increased, it will mowve upwards,

(3) Ifthe charge on plates are increased, the particle will star moving upward,

—
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(11} The acceleration due to free fall of two plassis X asd Y arc cqual in magnitude, The diameter of
planet Y is twice that of planet X. What is the ratio between the mean densitics of planet X to

planet ¥'?
(1 2:1 (2} 12 3y 11 (4] 4:1 {5) 14
(1) g ohserver
L . ST -
0

A sound source (5) emils a sound of frequency (fo) and under goes a simple harmosic motion of
centre O, Initially the source is at the centre O of oscillations and movement te right. During one
time period which of the following praphs correctly depicts the apparent frequency of the observer

with time.
A pparent Appsarend Apparneni
I-I'I:BLII.'HI:_H frgquency frguency

L p——

g At
- T Yime T T time T T time
z 2 7
iy (2) (3)
(4)
: T R
(131 As ahn_u-*n in the voltape supply I:'»IH!l.i-ll . input of 144V e 8.1V
144V is regulated to 9.1V, If the maximum output ]
current of supply voltape is 250 mA, and minimum B
current in diode is 10mA. What will the value ol
resistor R (o maintain the given conditions?
- ! -
o ov

(1) 10.4 0 (2) 144 0 (1) 204 01
(4) 244 02 (51 304 0




(14) A solid conducting sphere of radius & is inside a hollow
conducting sphere as shown. The two spheres are
concentric and external and internal radii of hollow sphere
are 2a and 3a respectively. A charge of +q is given to the
hollow sphere. Which of the following graph correctly
depicts the vanation of electric field measured (E) with the
distance (d) insured from common centre of the spheres

radiallv¥
field intensity feld intensizy field intensity
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{3)

(151 A system is taken from statc A to state B as shown in

P10 Nm?)

the figure. Find the work done by the system. . i
4
(1) 8 10°) @12 % 10°1 ) 6 x 107 3
@y 7.5% 10°1 (9 7.5 x 10°] 2
Ik --
) : = 'h"[m!]-

(16) Inan experiment in determine specific heat capacity of Cu by 8 method of mixtures a block of
Cu of mass 600 heated 1o 100°C is mixed with mass of water 330g at 30°C in a calorimeter of
heat capacity 120 JK . The obscrved maximum temperature of the mixture is 40"C. Calculate
specific heat capacity of Cu. Assume specific heat capacily of water as 4000 J kg K,

(1) 560 ) kg™ K
i4) 4001 kg K

2y 210 T kg K
(5) 450 kg K

(3} 2007 kg” K'

(17) When the supply voliage has dropped by 10%. what will be the percentage drop of speed of
ratation of the power indicator wheel of a domestic electric motor?

rFa 14005

(%11 % (3% 10 %

(4 1.1 % (5) 0.1 Y




i18)

(19}

(20}

(21)

It 1s shown, a set up to demonstraie Hall effect. A L U
constant current | [low in the slab. N —
{A) A powential difference will build up between P I | S
and (. .
(B} If the applicd magnetic flux density is I
increased, the Hall voltage will increase i r——
{€] I the thickness of shown metal slab is
decreased, the Hall voltage will decreased. ﬂ
The correct staiement’s is fare,
(13 Only A (1) Only A and B (3) Only Band C
(4) AllA. Band C {5) all incorrect

Poiot charges of sach +q are placed on verices A, B
and € of an equilateral triangle ABC. Another point
charge ) is placed on the mid point of side BC,

It the resultant force acting on point charge g on A is
2ero due 1o point charges at B, C and 13, What will be

the magnitude charge Q7
el Ll e it L il £ Vi
0 B ) — (33— e (3=
There solid cylinders af same length bt ratio of radii

1:3:5 are released [rom rest one al a time form the same
point of an inclined plane. The times taken by cylinders
to roll down without slipping to the hottom of the plane,
(A) the smallest cylinder will take the minimum time
(B} the tme taken by the largest cylinder is the
highest q
(C)  all three cylinders will ke equal times,

['he correct stalement's is/are

(1 Only A {2} Only B (3) Only C
(4 OnlyAand B {5) All A, Band C

The distance between an object and a screen is 60 em. When a convex line is moved between the

object and the screen two images of heights 2 em and 8 em were formed. The focal length of the
lens,
(1) 10 cm £0 40
@) 7 em I[EI:I'E cm

(4) 40 cm {5} 50 em




(22)

(23}

(24}

(23}

(26)

e

The reading of the electronic balance with 2 container of

water on it in figure (a) is 2.60 kg. As shown is fipurs (b} a
solid object of mass | kg and density 5000 kgm' is
submerged fully in water, The new reading of the balance,
(density of water 1000 kgm™)

(1) 240 kg (2) 2.60 ke (3) 280 kg {4) 4.60 kg (5) 0.60 kg

Consider a vehiele moving towards a liff while sounding a horn of 600Hz2, The beat frequency
heard by the driver of the vehicle is 8Hz. If the speed of sound in air is 330 ms" , the velocity of
the vehicle may b,

(11 22ms” (2) 6.1ms” (3) 2.2 ms” {4} 22 kmh" (5} 2.2 kmh’'

The shown prism with an equilateral cross-section s
made of glass of refractive index 1.5, What is the tolal
deviation of the shown ray on first face , afler emerging

through the prism?

(1) sin™ {%} — 50 () sin! {E} —60® (%) 30°

[5) 120°

(4) 60°
Consider a glass block of parallel surfaces. IU's oriticul P_air R,
angle with air is 42" Consider following statements
regarding the ray incidents on face PO NI CeEehrs

(A) It may undergo partial refraction on side PR. f) e

(B} It will not cmerge from surface PR, Q air 5

() Tt will not incident on surface PR.

{13 Only A {2) OnlyB {3) OnlyAand B

(4) OnlycC {5) AllA,B, C

—

Consider a simple pendulum suspended from the roof of a train 9/ p
compartment, travelling at constant acceleration. (P is a person af
rest in the compartment () is a person al rest on the greund) ) )

{A) There is no herizontal foree acting on pendulum bob relative to P.
{B) There is a horizental resultant force acts on the pendulum bob relative 1o Q.
{C) There is no vertical resultant force acting on the pendulum bob relative 1o P,

The correct statement's 15 are,
(1) Only A i2) Only B Q
(1) Only A and B (41 Only Band C
(5) Al A, Band C




(47

(28)

(29)

(30)

(3}

A Swimmer in a swimming event achieves a velocity of 5 ms' o
at the maximum height of his projectile motion. The radivs of b

his trajectory at this moment will be,

(1) 0.5m (2} Im (3] 2.5m {4) Sm (5) 10m

Radius of a soap bubble is r. The coefficient of surface tension of soap is T. What will be the

required energy 1o double the radius of the soap bubble under constant temperature?

(N 2Zn2T 2y 4ne2 T (3} 8mre T {4y 12 mr2 T (5) 24mr2 T
To bias the shown transistor to the middle of the active
region. What current should flow through the resistor FSURLY Tk
2.5k0. ' 1 _zov
(1) 2maA (2) 4mA {31 6md i
(4) 8mA O (5) 10mA -

Consider small sphere made of & material of density a. It reaches ierminal velocity of V) in
viscous. medium density @, Another small sphere of same radius but made of a material of
density 20 moves in the above medium at terminal velocity Yy, Which of the following

oXpression is correct?

owED) ewevE) ovew(E)
OW()  evev(ER)

The electro static field intensity and cleciric  potential at a point al a certain distance from a
pensively charge point object are 30 NC' and 18 JC' respectively. Find the distance from this
point charge to the above considered point and also the magnitude of charge of the particle

Assuming *ﬂi—%-'} x 10" Nm’C™
3 . 5 " 3 X
(1) Pt 1.5 x107°C (2) ;111.2.5 x107°C {H}Em,li =107°C

(4) gm 12 %10°% iﬁ}gm, 1.6 x10°7°C




(32} Twao objects of masses m and 4m are at rest al two points which are infinity apart from each
ather. While two masses are moving towards each other under the mutual gravitiational forces

and when their distance apart 15 r.

(A) The kinetic energy of each of object is ki

(B) The total energy of two objects 15 2ero
(7} The velocity of one object relative to other is zero.

(1) The addition of magnitudes of velocities of two objects is || m:: =

The correct statement/s isfare
(17 A and B (2) Aand C (1) Dand B (4) ABand C (5 Cand D

(333 It is shown a pair of infinitely long wires and point C i3
the commen centre of semi circular pants of two wires.
The radii of both semi circles 13 R, Both wires are thin
insulated wires, One wire is placed in horizontal plane
and the other is placed in a vertical plane. Both wires
carry the same current T and | what is the magnetic flux

density at their cenire C7

Hol !
i (2) V25k
ol ol

) = (5) =

(34y If the value of R is increased from zero to infinity,

the reading of ammeter @ . A Py Wi
i 17 will continugusly decrease fall
(21 will continuously increase Ao '@ Zap
i3} will first increase and then decreasc _m,.-'r:'n.'.h
(4] will be zero for value of R at infinity ?“ %usn 1681

(5} will he wero for value of R at zero. :

(35) The balance length af the cell of E.MF of the 1.5V
flem in the shown potentiometer. After connecting

a resistor of 8 £ across the terminals of cell of A L B
E.M.F 1.5 balance length has decreased to S6om. _I
Therefore the internal resistance of cell of 1.5 V is. |5V

(1) Zero (23 .00 (3) 1.20

(4) 2.0 £ (5) 3.00




Proportional 1o,

(1) g2 (2) E (3) E-1/2 (4) &' " E
(37) Consider the wire bent in to two equal semi circular — & (e &
pars AR shown in (he figure. It is moved along the f B 8 ® @
uniform magnetic field g uniform speed. Which of the A ® @ ® &
following braphs best represents e variation of @ ® @
induced E.M.F, F acroge AB with time 17
E E . E

iy () {3}
L E
(3 4 ]| o ¥
W ' W
(4) (3)

(38) The polential difference across the shown capacitors Cr,
Ca, Crand €y are V), V3, v, and Va respectively, Select
the correet valyes of Vi, Vi, Vs and Vi involts oy of the

_ -

following.

{Assume C)=C, - W0pF and ¢, = '3 = 200pF)

V)
(1) 100
(2) 200
{3) 150
(4) 300
(5 200

Vz
30
100
1l
1 500
0

vy
50
100
S0
| 50
50

20K}
200
150
Jon
200

.I

Y
f—T
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(39 An objcet of mass 25 kg is pulled along a rough horizontal plane at constant speed 20 kmh™ . What
will be the increase in lemperatuwie of the body aller pulling one hour?
Assume the coefficient of friction between the object and the surface as 0.5 and the dissipated heat
energy is equally absorbed by the object and the surface. The specific heat capacity of the object is
500 ) kg K
(1y 50" ) 100°c (3) 125°%C 4y 150" (5) 25°C

(40) A certain amount of Hg is inside a glass flask of volume 11, At all temperatures the volume of air
inside the flask remains constant, Calculate the volume of Hg in the flask. (The linear expansivity
of glass is 9% 10°°K " and volume expansively of Hg is 1.8 x 107K

(1) 90 em’ (2) 100 cm® (3) 200 ¢m’ (4) 150 em’ (5) 250 ¢m®

(41) In an environment at temperatare 30°C, a hot ohject is sugpended and it's lemperature falls from
62°C 10 58°C in 4 minutes. The time taken to decrease it's temperature from 46°C to 44°C is,
(1) 1 minutes (2} 2 minutes (37 3 minutes (4] 4 minutes (5] 5 minutes

(42) As shown in the diagram a bar magnet is moved N
completely acress a wire loop. The most suitable
statement regarding the direction of currents through
P and Q is,

(1) There is no current flow through PQ while the magnet
passes through the wire coil. 0

(2} A current flows from direction P to Q) while the magnes
passes through the wire coil

(3} A current flows from direction ) to P while the magnet passes through the wire coil.

(4) A current flows from direction P to ) while the magnet enters 1o the wire coil and the current
flows from Q to P while the magnet leaves it.

{3} A current flows from direction () to P while the magnet enters to the wire coil and the current
flows from P to  while the magnet leaves the coil.

(43} What should be the value of resistor Ry for the equivalent resistance of the shown circuit across

A and B to be 1;1'.*‘

(1) 2 @) 5 ) 2 ) T (5} 2R

5




———

() A circular wire paif of radius r ig Placed in a plane
flux density B, The wire coil is rtated at angular
plane of the coil and Passing through ji's centre, If th

the coil dissipgae heat?

Bar<y, (Baeros)?
(n T (2} “-HR_ =

(Brriey)® Bwrdy,
(4} e {3) -

figure 1w soap bubbles whick
Which of the following
the variation of pressure

(43} It is shown in the
Just contact epch other.
graphs best represen:s
from € 1o X7

Prissure

Pressure

reduced 1o 0.25m?,
27°C is 2400 Pa, the mass of condensed water
is |8)

(1Y 254

field of

perpendicular 10 a uniform magnetic
veloeity w about g Perpendicular axis 1o the
& resistince of wire eojf 15 R, at what e will

) {H!"Em_}?

-

The volyme of air iy
- I saturated vapour pressure of water a
and molar mass of water

(4) b g (519 g
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{48) The internal reststances of the cells in the shown circuil is f&m 4 411 &‘ Y I

negligible. What wall be the potential at point A?

(1} =3v (2y —6V 3y -21.75V ﬂ | BV
(4) + 3V (5) + 6V P I
20
R 7T A
(49} IF the internal resistance of the cell is negligible what will S
be: the current flowing through resistor 207 I T TS
D.5uF | s
. AR
(1) 0.24 {2) 034 {3) 0L.6A ‘_‘ I
(4) oA (3) 12A |
| A
L. 2.80

(50} In the shown circuit initially the switch s is opencd, If the switch s is closed, what will be the (otal

charge flowing from Y to X7,
| |

(1) 95 pe |

@) 8Lpc - :

(3) 5duc '
(4) 27pc : A
) 0 n 601

X _‘ !|ﬁuF
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Part A - Structured Essay
a = 10 Nkg'

# Answer all questions.

1. An experimenial set up that can be used 10 3
find the coefficient of fricticn between & Y ._ et @
rupe and rod is shown in the disgram. r_"' | f
Two ends af the rope passing over a smooth ,,-*'ll ] Hod Pally:

1
pulley and the rod are conreeied 1o a scale Lo g |
pan of neglizible man holding constant mass 3 t ;"‘-.lll
¥, Mass m just sufficent w hiit the load M I:L'H, ,’_'r.ii_J'L‘__
is put on the scale pan, "-r;:-‘;i M
a}  What is1he correct relationshipof the following and give the reason, M = %

& m>=M

* m=M

w m=M
Renson,

B TN 0 0 om0 T T D0 T 0 D i e B e B R RSN P T TR IR O AR e oAt = Py

By CoefTicient of friction between the repe and the rod i5 given by
m
23 Iﬂill_u:. [;:l - Hﬂ
B -The single subtcnds at the center by the length in contact with the rod.

(i What is the value of 8 in following (wo cascs?
17 When the rope just past overthe rod.

2} When the rope is rapped ance around the rod;

SR S e e P RTE TS R TR LT TS PR

(i) What should be done ta jist 1ifi M iFaumber oF s rapped round the rod is increased?

g d ey 4w e i o 6 ko B e e e e 8 R EEY R i i e i e e B LTI TR BRI R e mn g e e e en i m s s R e

(I 1Y 1 the above experimental set up s given for you, wrile the procedure of the experiment 1o
find p From & graphical melhod,

i 5. 1 e o 1 B 1 = e BT e e el D e bl e 1 s Bt 1 1A

2) What are independent varinble dependent vanable and the gradient?
DOMBIBIIIEITE oo b asinsicsmsstsiim e e simgm oo A e s e

[Xependent GO et [t ——Cte S s 111 1 19 3

Corndient B e b iy e e 1 e £
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fiv} The graph plotted using the experimental data is given belaw,

M
ISRl Tl T ;Ir .
1 HrrH T
3 O B TR "‘1 f'.]".' o i i I
0.20 - FEFHAH R .Tl... NENERF S
= U C i el I - B __ - .:?.r___
~ i ] B ] G
AFESUSRRNA B - EEER® ITEE
W B I I ) -—|-—_ 2 ‘_-1 i
.15 i v B 0 TR
B Z oY -----..-?- i
B HEE -
i A
l.i -
0.10 H HHHHTRT
[ L E E - ) -} B
g 1 i i
:__ o ~|A __I - ___
| e e b I =t = e - -
LS | s e =] - B
A B i i !
i i I - N
A F T % ]
4 il 1° -9

8058 i S e £ e Y 8 8 R o e e i o e s e e i S e e 6 8 4 o D e 0 1 Y 0 R i 0 1 1 N Y 8 0

T T T T L L e T R T e T T e T T e e L e e T e e e e T T e e e L ELEE R tE T

Shown here is a thin tube of unifocm cross section
A and of leagth Im. "V™ constznt volume of 4 gas
is trapped using a mercary column of length "x™,
The tubes inclination to U horizongl "0 can be
varied by changmg the height "h" between the top 1
of the twbe and the horizontal table. Atmospheric
pressure Hicm Hgh. Yoo are to verify Boyle's Law
using this et up.

(i) State Boyle's Law

e 8 0l ol B G S WA 0 6 D ) R0 e 0 L T S 0 N W & o § o e B 5 e bt 550
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{ii] Dreduce a relationship detween the length of air column (1) and h.

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

(iv) Sketch the grepland lable the axes with 51 units.

{v) Write down an expressian for H {atmospheric pressure) in terms of gradient (m) and
intercept (o) of the graph. '

e e = e Y T L 0 USETY PTY D BN Bl b dn s e e o e s i i v e e o e 2 P 0 0 B B i

{vi) Why should yvou pget a thin tube (of internsl diameter about 2-1 mm) for this

experiment?

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

T O T PR YT U R R SRR LR ¢ Bl & e e ekt s = e i e 1 TR A T

e T

{vii} The experimental procedure could be exiended 1o find the saturated vapour pressure of
wiler (g} al pocm temperature by trapping a thin film of water right below the Mercury
column. Write down expressions for the partial pressure of air (P) using the terms given
here when the tube s vertically held;

B Bl R D e o o 0 R e g b e T NN R BN D e 6 b8 B bk B S 6 B ek S e s ek men g e s gy

e et i o o = e TR U 0 R DR B0 DR 0 S N SR L AN P T N0 0 R 0 0 B R B B e 5§ G 8 ] § e i § e e S oy o R BT A

R e o e g SR8 BB TS o P R R R R RN T PR B R AR S b fnim nn e b ey

o TV i 5 e i P A e v o 8o i e e 2, s o 8 e i o i e il Pl o w1 i onl e i i i il B2
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(viii} o order o determying Pg . the inelinatian 8 of the tube i3 varted, Whial could be the
variables for plotting the graph using experimental data thus obtained

To determune velogity of sound i air sod the cnd

correction of the tube, the experimental set up is

shiown. [T consists of a single glass tube of intermnl R

diameter about Sem with a single tuming fork and =

a metre ruler, Initially if's full of water 1o the open o

end and the vibrated tining fork is held just above o

the open end of the wbe. Then the tap at the s

bottom of the tube is opened and the water level in i

the tube 15 gradually decreased.

(i) How can you select the most suitable tuning fouk in this experiment? Give the reason,

(i) Explain | how you obtain the resonance length of the fundamental made with the given tuning
faatk. :

[

(iii)  IMthe lengh of the nir column for the fundamental mode is [y and the end comection of the tube is ¢,
wrile down the expression for wave length 25 at fundamental in terms of i, and e,

{iv) If the resonance length for the pext resonance condition is obtained by exiending the
expiression. IF this resonarce length is [ obiain an expression for this wavelength 25 intenns
of I and &.

(v} Using the expressions derived in parts (i) and (i) above write two expressions for velocity of

soennd i oair W
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(vi) I 1y = 15¢m, {y= Bem and the frequency of the tuning fork is 512 Hz, calculate the velocity

af wound in gir and end correcton of the tuhe,
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{vii} Explain how you verily the cabeulated vatue of end corvection? Mame the extm measurement

you ebtain for this

(viit) If vou are supplied with et of tuning forks with frequencies 512Hz, 480 Hz, 320 Mz, 288 11,
and 256 Hz and asked repeat the above experiment with all tning forks and you should use all
the given forks, what should be the minimum length ol the required tube?
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{ix) In bath above experiments youn should state two of epviranmental factors with the determined

velogity of sound in air what ase those?

4 As a substitution for volumeter. the potentiometer is used in laboeatory experiments. As the
potentiometer cell usually a lead accumulator of EME. 2V and internal resistance 200 is used,

The length of the potentiometer wire is |m and its resistance 18 0.
The incomplete experimental set up of a poatentiometer sed to determine clectre motive force of

a cell having very small EMF is given [or veu,

-
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(i}  Complete the circuit by connecting components correctly using wires,
(i) Mark the polarity of the test cell and the potentiometer wire by (=hand {-} sign.

e EL LT S T T T

(iii} Write one advantage and one disadvantope of a potentiometer when ¢ompared with o real
voltmeter,

1 advaniage

st o B T e A o B e e T BT ) A B BT LT e T e R T L L T R e e e L L T e R e ]

) disadvantage
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(iv)  Write two important properties which the potentiometer wire should have?

e T o e O I
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{v] Caleulate the potential drop per unit length (poleatial gradient) of the above potentiometer in

{vi} A cell of EM.T 3.6 mV is balance with this potentiometer, Caleulate the balanee lengh in

mim. Adso caloulate the percentage error of this balance length.
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(vii) To minimize the peccentage error in measurmg small potential differences the podenbionieter

is modified. For this how you connect the resistor.
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{vili) Calculate the required resistor to maidain & pokential difference of 20mY across the
pelenliometer wire.

L T e e e e e e o o o

--------------------------- TR R T N T T T T

e ey S Pt et B e Pk FLA T P CEpRTy (b SRR F ety B,

........... e e e o e e e e i bl e airh

(ix)  Find the new balance length in mm, for the above cell afier the potentiomerer is modified.
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e Answer any | 4 ':I guestions.

5. Cantilever beam is o horizostal beam that is Frm at only one end
while the other end i5 lefli lree o carry some verfical londs. Diving
biard ot :.'-WII11:'|'|iIIE, Fll.'n'|| % a |||_'r'|i_'l_'| |::-::-.r|1|;:l|‘-'_- fosit eanlilesver beart.
Adrerall wing that caries wind force is ancther good example for
cantilever beam.

Cantilevers are emploved extensively in building construction, any
beam built inta a wall and with the free end iz a cantilever. Longer
cantilevers arne incorporsted In & hualding when clear space is

reruired below

The stress that develops within the beam must be calculated in order
to access the load capacity of the beam, The below figure depicts a
|:if_'_,|'|‘; cantilever beam Fived tn a wiertical |1|||.|||.' with s losed my st 1l

end, 11s length s 5 m and the cross section i= 20 cm= 10 cm, =

(figure 1)

10em
/ ) R 1}

Feard III

L

I_I.-"'"- - L o ] ; ﬁéu ji

- B2 m ml «

5m ) = 3
// :
{Mgure 2) (figure 3)

(@) Write one advantnge of cantilevers in building construction.

(b] Every point along the beam produces a reaction Torce tangentially upward Lo its cross section Lo couiler
balance the external load W. This reaction force( R) is ¢alled the sheer Foree. A sepment of the rod XB ol
length a from the free end is shown in the diagram
(i) What iz the value of K at X7
(i) Sketch the variation of sheer foree along the rod

e} Every point aloag the beam produces a moment to counter balance the moment Trom the external bad as
shown in the diggram . This is called the bepding moment (M)
() Write an expression for the beading moment at Xi(Take the clockwise direction &s
posilive].
{ii} Sketch the vaviation of bendmg moment aloug the rod
b




(d) The load st the end is 20 kN, The lengrh of the rod is Sm.
(i) Find the sheer (oroe and the bending moment at A with correct dircotions,
(i) Find the sheer stress experenced by the rad
Ciid) Maximum sheer stress the beam can withgtand is 4 = 10" Nm™. Can the beam
witlstand this siress? Explain

. . P RETn Mx
{iv) The tensile stress at X on the surface of the beam due 1o the bending is givenby o = ‘—]"
where:
Mo = bending moment at X

| = moment ol inertia about centroidal axis(0.25 kg m')
y = the distance from the centroidal axis (o the surface

{1} Where does the beam experiense maximum tensile siress?
(2} Find the maximum tensile sUaess

i} Mow unifermly distributed lead W is applied on (e beam as shown in the dingram

num“’it%gg%é

T .

b i

figure 4

(i) Find the sheer force al A, B and the middle

(i) Draw the variation of sheer force along the road

{iii) Wrile an expression [or (e bending moment at A

{iv} Sketch the variation of bending mement along the rod

6. (ab(i)  Swate the sing convention used in the lens farmula.

(iiy A bright object is placed in front of a lens of Focal length 10 em, produces a real image
magnified x3. Find the corresponding ohject distance.

(it MNow (only) the lens (s moved & cm awiy from the object, while the abject and the
sereen remained at their previous positions. To obtain a real image once again, how far
towards which direction, the screen has to be shifled?

(b (i) A convex lens and A concave lens ewch of focal lenuth 4 cm is positioned a1 Bem separation.
A vertical linear object s placed on (ke principal axis at Jem distance from the conves lens,
The final image is formed at "x” distance from the eoncave lens, Work out x,

r|{1'i‘,| Is the final image  a) real or virual?  b) Lipright or inverted?
(i) Obtain the final image afler being refracted from both lenses by constructing a ray
dingram considering 2 rays coming from the object,

{c) (i) What is the defect of vision suffered by & person weering spectacles with concave lenses of

power L5307
(i) What is her natural mnge of vision with out spectacles?




Ti

(i) Amther person wears spectacles having an equal power 1o 4 combmation of two lenses of
porwers +20 and -0L50, What is his defect of vision?
{iv) Find his range of vision while wearing spectacles

{Least distance of distingt vision = 2en)

(i) All soap bubbles formed by a soap solution is always spherical in shape. Expiain this.

(i} Derive an expression for the excess pressure inside a spherical Fquid drop in terms of s radius r
and surface tension T of the liguid,

(iif) The density und surface tension of a sosp solution are 1000 kgm™ and 2.45%10° Nm'
respectively. Consider a scap bubble of diamcer lom and thickness 20pm, formed by the above
sonp salution, Caleulate the speed of fagments of this bubble move away when it bursts. Assume
that the total surface energy of the bubble eoverts into kinetiz enerpy of lagments of soap film,

(i) A liquid of surface tension 30 s 107 Nm" and density 700 kpm™ is poured in the vertically sot
arms of a glass U wbe. The internal radii of two arms are nol equal and these radii are 0_Gim and
@.60m; respectively. Find difference in heights of liquid columms in 2 arms i angle of conlact
between the liquid with glass is 307,

{¥) A horizontal circular wire loop is placed on a the free surface of a soap solution. By caleulating
the minimum force required to 1ift the loop verically, the surface wension of soap solution can be
found, In this experiment the foree required to lift i wire loop of weizght 4.0M and radius Zem
waas found as 128N, Caleulate the surface tension of this soap salution.

Two oppositely charge particles +0} and -0} are shown i the figure. Mass of each particle M= 2mg
and charge of each pertick: 4 pC. The two purticles are conneeled to the ends of rod AB of length
f=0.2m., The ved AB is noncondueting snd has negligible mass. The system with 1I'u|;E AB is placed
i & uniform electric feld of intensity E = 6 Ym™” atan angle 30° 1o the elecric feld and released

{Meglect the affect of gravitational field),

"

¥

1?{?,.1

P :
B & Q - .

|

L

[a} Copy only AB in your answer script and mark the forces acl on ench charge by the clegiric
Field.

(B} If AB slarts lo rofate sbout its’ centre O Find the torgue acting on AR at that instance. Also
caleulate the angular acceleration

(e} Ifthe rod AB is made to rotate about O by a small angle 8, show that it will continue a simple
harmonic motion of angelar veloeity w, by deriving a relationship by the given symbaols, show

E

Ml

Also caleulate the time period of this simple harmonic motion.

Lhat w1 =

()  Point charges of Q; = 6 and pC Q= —2uC are placed isolared wt n distance to ench other.
Draw the pattern of electric lines of force acting between these, Also draw 2 of equipotential
surfrees by broken lines.

States the principle von used to draw those equipotential serfaces,
10
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9, Answer part (A) or part (B) only

(A) ) Circuit Breaker 15 a device used in eleciwical cireuits wr protect elecirical appliames from high
carrent. [t is connecled in sevies in A ¢ircuit and aces as a swilch, 1T the cureenmt in the circuit
excesds the rating current. the device hecome open amd disconnects the circuin from the power
supply. These are circuil breakers with different current mtings ond ore used in cinowils
apprepriately. Two different breakers with rating. 5A and | 5A are used in house wirings.

The cirend helow shovws hovw a breaker is cannected with a load. The resisianee of ihe hreaker

15 meglipible,

1

I.1|H|I-L.=r

Y éHL

(i} The pawer of the load 15 P when the voltage V 15 applied across it. Wnpe down an
cxpression for the current T Aowing in the load.

(i) Consider a filaments bulb of ratings 1O0W, 230V IF voliage of 250V is supplied w it, find
thie carrent Fow through the bulb.

(iii)  Consider the civewit breaker of 3A, What is the maximum number of balbs that can be
connecied 1o the circuit without opening the breaker. Show how they are connected.

{iv) MWow an clectric oven of power E500W | 250 ¥ is added to this circuil. Find the maximum
na af Bulbs that can be connected without opening the breaker,

(v]  What is the type of circuit bregher that can be used in o cireuil 16 n @ laic dryes of power

1500W, 250V,

b} Delore mlroducing circuit breakers in circoits, fuse wires were wused, [T curpent i3 greater than the
recommended current 1t melis ar_ld the ciroul 15 disconnected.
(i) Consider a fuse wire of rating 5A. [t's length and cross -seetional area sre Jem and

Ix 108 m? respectively. The resistivity of the materinl of the Tuse wire al lemperatune

30°C is 1. 7% 10 im. Caleulate the resistance of fuse wire at 30°C,

(i) At steady state of the above fuse wire the iotal beat generated within it is made to transfer o the
surroundings without burning it. Steady state rate ol loss of heat to surromindiag is 2. 125W, find
the resjstance of the lise wire, What factor it increased when compared with 30°C.

(iit) 10 e temperature coefTicient of resistance of the fuse wire is 4.44x 107 'C7', calculate the

temperature of it in above situation. (lake o 44x ]'Ta B ';' = ]!}'1 1

11

——




e —— e

(BHa) There are two fypes of transistors used in elecironics circyits, They are junction bipolor
transistars (BIT) and junction unipelar feld effect transistor ( JEET)
Muow n days imostly used ransistor in circans is JFET type. Three terminals of the JFET tvpe
are called source (83 | drain (12) and gate (G). The variation of Vg with Ty for different Vs,
values is shown in fhe graph below,

r|:|[|]'|n‘!'|.b
V= UV
W= — | Y
- Vs = =20V
| ] ! - =2 Vis(V)
3 i 5 5 7 g 0

Potentinl divider is introduced 1o the gate as shown in the diagram to bissed the fransistor
prroperty.

+15¥
(i} 1PV =0 %, find the deain cuirent 1
(i) Vps required to keep the transistor in
the pinched off state.
(i) Find Ry, By, R [T V=35V and V=RV

(iv}  Sinusoidal signal is applied to the input terminal, Wrie 1 propesties of the out signal

(b)  Bipalar junction transistor (BJT) used as a
swilch and s transfer characteristics curve is
shown in disgrams below,

&~

0 " lytanA)
(i) Thecurrent gn[ﬁﬂnl'm: transistor is 200, find the saturated current,

(i) Voltage spplied to X is 3V, Find the maximum & value to keep the transistor in

the saturated state, Vi = 0.6V,

12




(iiy 1) Complete the table below according 1o the voltages applied ta X

"Ir":nlmgt of X | Voltage of £

— L == =

oy 3 i
5V | 3

21 What 15 the state of the transistor when X=0V

1) What 15 the logic gate cormesponding 1o the sbove table.

1t Amswer part (A) or part (B} only

(A A metal pontainer af uniform ¢ross sectionn] weas 10 e’ is of height .f.'l:ll:m. It contalss

(0001 oof a liquid of density 124040 kg™ at 30'C room temparature, For the liquid; Specific
o Dgeasl

hewt capacity 4000Jkg " "C, anml volume expansivity = 2+ 10 & 3

Heat capacity of the container = 400J"C"'. Linear expansivity of the metal from which the

conainer is made of = 2 % 107 ¢

A Heating coil 200%, TkW is used to heat up the system fram 30°C 1o $0°C

(a)(i}  How long would it take t mise the temperature of the system from 30°C 10 60"C7
State your assumplions (il any)
(i} What exwa time would be required fo reach the temperature 60"C il the supply

voltage had deapped o 20007

(b} () Define boiling point of liquid interms of vapour pressure,
(i) Suppose the boiling point of the liquid was reached at a0"C. 1t took 4 minutes
to vapourize the full liguid volume. What is the specific latent heat of
vapounization of the liquid in kg '?
(iii) The liquid is thus vapounzed at 60O'C in a very hiph aliitude. Would the boiling
point be equal / above or below 60°C at sea level? Explain,

(iv) Sketch the mte of heat absorption of the container with time.

{c} Define the coefTicient of apparent expansivity fora liquid.
(il What is the height of the liquid in the container at 60°C7

(i)  Assumc # plass cuboid having volume "V© al 30°C is imroduced to the system
such thal al any temperature hetween 30°C 1o 60°C, the free volume of the

containér remains the same. Linear expansivity ol glass = 1:sx10” e
Caleulate "V".

(B) (a) Wuclear technology is used for different activities in more than 30 countries worldwide.
During the woeld war two, the scientist did research seeretly and produced nuclear wiapons,
The two of the rare element Polonium (Pg) and Beryllium (Be) were used as the indicator of
nutlear bombs and introduced the nuclear weapon o the world,
The radicactive nucleus of 31 of half life 138 days emits an o particle of mean energy 6

MV,
13




(i1 Write down nuclear reaction for the above decay
(i)  What may be the resulting stable rucleus of the above®

(i) What is meant by the "half life" of an unstable element like® 356,

(iv} ealeulate the decay constant u:r!'nh-nw:(T = !H;ﬂjl.

(b} The mass of the pure sample of used Polonium (Po) is 42g.
(M, = 6% 10%%mal=1 and charge of an electron — 1.6 x 10°7C)

(<

(it

(i}

(i} Show the mean eneray of GMel’ in joules.

(i} How many atoms of polonium are there in the sample”

(itiy Calculate the energy of o particles released by Polenium sample in Joules.

fiv) Find the activity of 42g of Poloniom

{+) Inatime period of 414 days it is examined the decay of polonium sample of 42g.
What mass of polonium has decayed in this peried of ime?

(viy Plot the variation of mass of the polonium in the sample with tme.

(wii) Also draw the rough shape of variation of mass of produced stable element with

time ¢ the above praph (vi) and labed.

A Russian secret agent Alexander Litvince was murded in 2006 in London by poisoning with
suitable amount of radioactive®ld Pa_ Tf any radiation transmitts throagh any live matter
it's energy may ahsorhed by the live malter and damages may occut, The danger of
abzorbed radiation depends on the type of radiation absorbed and the organ of the body
wihich it is absorhed.

Define the 51 unit used w measure radiation absdrbed dose.

Write down the relationship between the unil Sieverts o unit used to measure absorbed
does of radiation {Sievert is used 1o measure the hygienic danger of tadiation)

In a particular country in area of Skm radius the maximum environmenial radioactive
level in one vear is given by 10mSv. As a resull of sudden leakage of mdiation the
instriment measuring the level of environmental radialion indicated as 100uSw per
day, If this condition remains continuous, how many days will it take w0 excead the

maximuin sale volume above?

14
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Part A - Structured Essay

e =10 Mkg'
% Answer all guestions.

1. An expetimental set up that cai be used o
find the cosfficient of [riction hebween a
rope and rod 15 shown in the disgrm.

Twen ends of the rope pRSsing over smoath
pulley and fhe rod are connecied Wog scale
e ol negliginle man hiolding eonstani mass
M, Mass m just sulficient 1o Lilt the o] M

I
e @
I

Pl

= puit o the seale pan. =

s} What i€ the cormect relationship of the following and give the reasen,
= meh oe
@ m=M = :t)
& m< i

[Reason
€L Senany auBhy SRR DTG

by Coefficient of Mriction between the rope and the rod s piven by
F e Jﬂg";ll(%} - ||’H
& -The angle suhtends at the eznfer by the length in contact with the rod.

) What is the value of 8 in [ol lowing tw cases?
|y When the rope jusl past over the rod.

i e e "'—-—”%-3

o R G <R o

(i) What should be done to just i W i mumber of terns rapped round the rod i5 incressed?

Vet tasn e XAoa Sjoalon@ R —— &Y

(i} 17 I the above experimental sct up ia gaven Tor you, write the procedurs uf the experiment 1t
find p from a graphical methoc,
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21 What arc independent variahle dependent variable and the gradient?
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iv] T]"?Iﬂpll ploned using the experimental data is given helm‘u
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{1)  Value of m for cerfain Bvalue i= 1.2 kg, Find the value of fﬂgw{ :Ian.:l'l?] L:Ha:':._-pﬁ‘}

i 'I.ﬁe_._m(\':"}h "Lmﬁ@ﬂ) - "'nma Lﬂ ‘:ﬂ -: j"zi}%‘_} ﬁ
= Lz 2 BB e wimm

2} Find the gradiéne oFthe grag! ' |
r2) ind the gradient of the graph. e e
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{3) Hence fivd the value of p.
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