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01. Dimension of Young’s modulus is,

(.M T2 Q)Y ML'T-2 G).mirt
" 17— -

@) Mrrrp-2 (3)' Dimensionless

Th
e percentage error of the measurement of 2g measured using a triple beam balance in the laboratory

02.
is,
(1).0.25% (2).0.5% 9
(4).5% (5).25% (3)-2058

03. The power of a convex lens is expressed asZem™*, Th ser of thi i i ith sig
Sttt ettt : e power of this lens in SI units with sign
(1).450D - (2).—50D

3).4+200D -

(4).—200D (5).+2D ~ (22

(3). halving the tension

The frequency of a vibrating string can be doubled by,

(I).fioublli_ng the Iengt.h L (2). doublling the tension
(4).increasing the tension by 4 times (5).increasing the length by 4 times
o level and the relevent measurement is shown in the figure (a)
he thickness of a coin as shown in the figure (b). The thickness

05. A spherometer is kept on a flat surface t
and same instrument is used to measure t

of the coin is,
(1). 2.70 mm '
(2). 2.90 mm : o ;
(3).3.10 mm 0 0
(a) (b)

(4).4.10 mun

(5). 4.30 mm/
Wh when five bulbs of 60 Wuse 6 hours per day and an

06. The monthly comsumption of electricity in k
electric kettle of 1000 W use 10 min per day,
(1).5 (2).30 (3). 54 (4).59 (5). 64
-.../
07. When two forces act in the same direction, the magnitude of the resultant is twice that of the force in
the opposite d irection. The ratio of the magnitudes of the forces would be, |
(3).3 (3)4 (5).5

(1). 1 (2).2



i » ¥ OWS-
ne graph of 1We objects XandY are a8 foll

~ X

.

v

owing statements on it.

Consider the foll
g under an nccclcration.

A. X passesY at P.
B. X passesY at Q. ™ ) )
C. Both start from rest and x moves with uniform velocity while Y move
D. Velocities of X and Y are equal at P and Q . ~
The correct statement,
(1).A only (2). B only (3).A and C only
(4).C and D only (5). A,Band Conly
The weight of an object on the surface of the carth is 800 N, When it moves a distance equal to the
Earth's radius from the Earth's surface, its weight will be,
1).20 - (2).300 N (3).400 N
(4).800 N (5).1600 N
10. An object moving from rest with constant acceleration for a period of time acquires kinetic energy E.
If the object moves from rest \:wth an acceleration twice that acceleration for the same time, the kKinetic
energy acquired by the object is,
()3 (2).E (3).2 E (4).4E (5).8E
11. When the angular momentum of a rotating object increases by 20%, the percentage INCrease in its
rotational kinetic energy is,
(1).20% (2).24 % (3). 36% (4). 44% (5). 63%
12. A particle moves in a horizontal circular path with uniform angular velocity. The physical quantity/ies
signs that remain constant with time is/are,
A. Velocity of the particle
B. Kinetic cnergy of the particle
C. Centripetal acceleration of the particle
D. Angular momentum of the particle
(1).A and B only (2).A and C only
(4).A , Band C only

(3).B and D only
‘--h_______ -
‘ (5).A,B,CandD All
13. A‘H/oaﬁff.:‘t-of mass m rests on a rou

coefficient of static friction between t
The frictional force acting on the object is,

e inclined Bto the horizontal as shown in the figure. The

gh plan
he object and the inclined plane is W

(1).mg cosf (2)ng sin®
(3)umyg cos@ (4).p4mg sin @ (5).umg tan@

/"
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- l l_ﬁ The figure shows a my of light incident on a convex lens. After refraction, the 1H=s = 8] e
( " through which the ray will truvel are, e
T - -

5.

(%}) l ““*-.r}‘_ ° B

(1).A (3).B 3).C (4).D (5)-E

15. A constant force F is applied to an object at rest on a horizontal smooth plane as shown in the figure.
The variation of the object's velocity (v) with displacement (s) is best represented by,
———v‘F m l

v v % v v : v
_ - _ - » - i
$ (2). (3. 3 (4). S

(1). (3).

5

16. The path of a ray of light entering from point X the glass block shown in the figure , can be,

(refractive index of glass = 1.5)

(1).A
(2).B
3).C
(4).D
(5).E

—

i is in equilibri aw from the
i : : rm meter ruler AB is kept1n equilibrium on a W edge 70 cm
¥, Asearl the figure, a L3 B. The mass of the meter ruler is,

end A, by hanging a mass of 50 ¢ from the end

‘-';':'?ﬂcm_'—'_—._*‘ J B
A
50 B

(1).339 (2).50g (3719 (4).75 g (5).125 g
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|g. The displacemen’ of an ObJEC! thot  measured if seconds 4%
" pyy = 0.30 sin(220¢ % 0.64)Here t and ¥ B 5 Hz,66™ 1
and maximum velocity respectivelYs -1 (V

(1). 45 Hz, 66 ms™* (2).58 Hz,113 mi, : i
1 (5). 55 Hz, 6 ms ceen (e pall and the
ollision hc:]:c_ motion of the ball

(4). 35 Hz, 132 ms”
from a height ©

pto a hard suf

f1.8mo ’ s
continuousty

ball bounces

19.A ball is dropped
surface 15 perfectly elastic. If the
is.(g = 10ms™*)
otion of period 2.48.

(1). is a simple harmonic M
ic motion of period 1.28..

(2).is 2 simple harmon
of period 0.6 5.

S —

(3).isa simple harmonic motion

(4).isa simple inelastic but pcrimlic motion n!’pcriud 0.6 s.

(5). 152 simple inclastic but periodic motion of period 1.2s. 4 esat @

. . - “rav
20. When relative motion occurs hetween a sound source and an observer, the source emits 5‘1:-““ nd in it iS
frequency of 100 Hzand the observer hears sound at 2 frequency of 00 Hz. If the speed © ‘-"{’?
130 ms™?, which statement is correct regarding the velocities of the source and the obseﬂcr
with a velocity of 36.7ms ™
1 4

ves towards the stationary observer
e wi

urce with velocity 33ms

h a velocity of 36.7ms™*

(1). The source mo
th a velocity of a3ms .

(2). The observer m
(3).T observer moves aw

oves towards the stationary sourc
-ay from the stationary s0

(rom the stationary source wit
a velocity of 33 ms~ L.

(4). The observer moves away
oves away from the observer with

(5). The source m
st likely point to be its

g uniform wire sections. The mo

21. The picture shows part of a design made usin
center of gravity are,
(1).A (2). B (3).C #).D (5).E

22 The variation of th rce on an object of mass 5.
that kept on @ smooth plane at rest , with time (t)
If the velocity of the object after 58

e external o

is given below.
is 18 ms~'then the magnitude of F is,
F{N} A
F
. _ - ot (8]
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The
23. There are three MAasscs A,Band C
' 3 onn s . :
ora o st ol s s e ST
on while B and C are stationary. After the collision hetween
-1_|f the collision between B and

25.

26.

27.

24.

initinlly20ms~* moving in t
A and B, mass A moves in the left directi
i ! E irection wi [
C is perfectly clastic then the velocities of B ;;Ehcau‘ﬂfﬁ“ycslﬁﬂ'ms
isions,

(l}.n.ﬂms“

(2).0,12 ms—* 20ms—?
: ey
A ! C

(3}.6ms".6ms"
(4).8ms~1, 4ms™

(5).12ms™*, 0
When a sonometer wire vibra i
tes with a tunni
95 cm inning fork, a beat Zi 0
and 100 em. If the beat frequency is 4 Hz , then r,cq;::c:,co‘}i%?l:ﬁi?‘éhglﬂith of the wire s

i

(5). 60 Hz

(4).156 Hz
ty level of another

| (2). 148 Hz (3). 152 Hz
ty level of a certain sound is 8 dB higher than the sound intensi

sound. The ratio of the sound intensities of the two sounds is
(4).315 (5)- 63

(2). 0.63 (3)3.15
water is filled to a height of 12 cm in a glass bowl with a bottomof thickness
the water glass interface seen above the water

(1). 142 Hz
The sound intensi

(1). 6.3

As shown in the figure,
12 cm. i
surfc;lrc?e 'il;l:tc apperent shift between tllle_boltom AB and
(Refractive index of water = 4/3 - J
Refractive index of glass = 32 2 1 “ f
i dAem 'L : water
C - D
| 12 |:1'n1~ 1
* glass
A B
(1)4cm (2) 5cm (3)7 cm (4) B cm (5)9cm
A string quass 6 kg is 12 m long. A mass of 2 kg is attached to the end of the string and the string 1S
hung vertically. A transverse wave of wavelength 0.06 m is pulsed at the lower end of the string. When
it reaches the upper end of the string, the wavelength is,,
(1). 0.04m (2). 0.06 m i (3).0.08 m (4).012m (5).0.24m
ant thickness of 1 X 107°m. A 0.1m? plate
ient of the oil is

zontal table to have a const

d with a speed of 11 mms—1. If the viscosity coeffic

A certain oil is spread on a hori
this area and move
-1 then the power required will be,

(2) 3.75 N (3)15N
nd resonates with a fundame

(5)225N

is placed on
ch of the following

1.5 kg m™'S

(1) 75N

A closed tube contains air a

statements is false?-

(1). As the temperature of the air in the tube increase

(2). First overtone frequency 18 900 Hz. .~

(3). As the air pressure in the tube Increases under constant density, the fund
increases.

(4). An open tube of the same fundamental frequency m

(5). When the the density of the gas under constant tempratu

(430 N
ntal tone of 300 Hz. Whi

y increases. /

s, the fundamental freqﬁenc
amental frequency

st be twice as long. Vv
re, its fundamental frequency increases.



formed b)’\\
(< Fp)and )\

out type  ond focal length F of compound lens
and @ thin concave lens of focal length F2

e - orrect gtntement al i
/ —':a e Mt“:f*: Ll}:‘in :::rfir\-r.:—x jens of focal fengih
i contac
et apvess F=>=F"h (2). conveX, F<F (3). concave, F>F
(1) ¢ . (5). convex, H>F>F o ==
(4), concave: F<F :
i
of radius 2 €m is inside n S0P bubble of radius 3 cm. The radius ' '
s ;:nilnltt;:-lrla:}l;rcssurc equal to the interna] pressure ol the smaller bubble ig,l SluEaE butbie it
(). 16m (2.1.2¢m (3). 1.5cm (4).25cm  (5).32cm ;
I e e e
e L x was applied to onc ol
frequency of the acoustic wire is, the prongs, the beatfrequency
(4). 478 Hz (5).482 Hz

1z is heard.
decreased bY 4 Hz. The

(1). 472 Hz

¢ unifo
pnrlional
from the wi
oubled, the strain is doubled. "1

the wire is doubled.

(2). 474 Hz (3). 476 Hz

rm wirc is suspended vertically from the ceiling.
limit of the wire is not exceeded. Which o

re is doubled, the strain is doubled.

A mass is suspended from its lower
f the following statements is true:

An clasti
end and the pro

A) If the mass hanging

B) If the Jength of the wire is d
C) If the cross-sectional arca is doubled, the strain in

The correct statement 18,
(1). A only (2). B only
(5). A and C only

(4).Band C only

is 75 cm
f the lens to be worn b

would be,-
m, from 18.75 cm o infinity ¥

from25 cm 1o infinity

(3).concave, 75 cm, from 37.5 cm to infinity ¥

5 cm, from25 cm 10 infinity

8.75 cm 75 cm

wn in the figure area;anday. (22<01)

(3). Conly

The far point from the eye of a person whose near point is 25 em from the eye. The type and
y this person 10 observe objects at infinity and his range of vision

focal length ©
after wearing it
(1).concave,75 c
(2).cuncm'e,8 cm,

_convex,
(5).convex,75 cm, from1

| radii of the U tube sho

ced vertically and filled with water.

35. Theinternd

The U tube is pla
If the density of water is p and the surface tension is T,
ce h between the water levels is,
1 21,1 1
N—(C———
( ) pg Ty G2

the differen

2T 1 2T
== (2)-;,3_ e Th

pyg a1—a2
2T ,aq— a2

(5)'p9 a1+a=)

27
4).—(a,—a
(4) pg( y —az)
6. Two soap bubbles of radius r; and radius 1y (12 > 11) made of the same $0ap solution are stuck together.
The radius of the common surface of the two bubbles is,
rirz 12 r3-ri L TamT r2 473
)i o= = e "4y, —— e
() 73n 27, €) Lmpey (C) Ry G
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37, The figure shows
of c-qul radii installeq
tubes is the Same. Tle \-
3 - . ‘I
height. Lengyy, of tubes
from above |1 \
I’]l l’:; 1"3'

A w
vater tank that three tubes

While ¢ ;
1¢ height (h) pe
. G - Iwe
aler in the 4 en the
are ‘Iu 2] and3 .
the rate of vorum,,.’ 431y of tubes respectively

The ; of liquid flow are
relationbetween Vy, Voand vy g,

ank is filled to g constant

1. 2
4 ;::’ =2l =y, 2. 6Vy =3Vy =21 V= V=V
. 1=2V, =, 3V, = 6V, = V4

ol

38. : B
'1:'!1:: graph shows the variation of force (F) with displacement (x) when an object of mass 25 g is in
Simple harmonic motion. The frequency corresponding to this simple harmonic motion is,

s
(1. ;Hz 3
(2. - Hz 2
1
)2 Hz
—
(4). ZHz
1

39.When n number of liquid drops of surface energy of each is E come together to form one drop,

A) Energy is released.
B) Energy absorbed or rc?cased is E(n-n"(2/3)).
C) The temperature of the single drop formed is lowered. /
The correct statement/s,
(1). A only (2). B only (3). A andCebd

(4). A and B (5).A , B andC -

40. A catapult is made using two rubber bands of cross-sectional area 5 mm? and length and 25 ¢m. Each
rubber band is streched to 30 cm long and a stone of mass 5 g is thrown. The initial velocity of the

stone is, (Young's modulus of rubber- 2 X 101*Nm™?)
(1).1x103ms™? (2).1.4 x 10°ms™* (3).2 X 103ms™?

(4).1.4 X 10%ms ™1 (5)-1x10*ms™

41. A satellite passes near a planetary body of densityd . Its period will be,
3 3 dG 3
(-GG @[3 (3).2J:—§ (4).\]3—-—“ (5) )

e



42. Two objects of masses m and 4m are at rest at an infinite distance from each other. When these two
objects are moving towards each other under mutual gravitational forces, when they are separated by d,

A) One object has zero velocity relative to the other. ™
46m?

B) The kinetic energy of each object is T
C) The total energy of the two objects is zero,

D) The sum of the magnitudes of the velocities of the two objects is :urm. J

the true statement/s,

(1).A andB (2).Band C (3).Aand D

(4).B and D (5).B,Cand D

43. Pipe segments AB,CD andEF are joj d
as shm'T in the figure to form a bg::r? et
T}?e‘md{l;;}f'c;-uss section of cach section of
2 Jointed bowl are 10 ecm, 60 cm and 20 em r iv
The densities of the liquids present Lo
in those pipe sections areB00 kgm=3, 1000 kgm-2 =

: ' gm™3,1200 kgm=3

respectively. The force exerts on the bottom FG by the bodg'

of liquid is,(m = 3)
| g
(2).432 N (3).1080 N (4).2060 N (5). 3690 N

(1).360 N
~

und microscope made using two suitable
cm, the angular magnification of

44. When an object is placed at a distance of 4 ¢cm from a compo
convex lenses from convex lenses of focal lengths 2 em, 5 cm and 10
the microscope is,(Minimum distance of distinct vision = 25 cm),

(1).5 (2).6 (3).10 (4).18 (5). 25

45. P and Q are two steel wires. The‘diameter and length of p are double and triple of Q respectively.
When equal tensile forces are applied to both the wires, the ratio of the elastic potential energies of the

two wires P and Q is,

(1) 1:1 (3). 1:2 (4). 3:4 (5).2:1

(2).4:3

I

46. Two metal and wooden blocks of equal volume of mass 4 m and m respectively are kept in a fluid.
Half of A is immersed in the fluid and the tension in the string to which B is attached is twice the
tension in the string to which A is attached. The position of the blocks is best illustrated when they are

freed from the strings and placed A on B and kept in the liquid,

A

4m

! ‘ A A A A
B B B
| :
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47. A g
-.I'lhcrc of r .
ad : . " . . .
Speed u, The qa':15 r falling down in a fluid of viscosity coefficients 1, and p; acquires an terminal
cocfTicieny N2 and 3 Rp}_"ﬁrc attains the same terminal speed uwhen raised in a fluid of viscosity
ensity p,. The value of the difference (py — p2)between the densities of the two

Muids is Proportiona)

(1 ).(-'lLt:_’.'z w
¥ } (2) ('1::111)1,2

]

(). (5

(4;]'(.“_2?_:2’- " n:-n
(5).7u

The figure sh

ows ; .
down slightly ang r‘::lmﬂilﬂ_t hanging fmm three light identical springs. When the massM is pulled
corresponding period wij bel.t, engages in simple harmonic motion. If the spring constant is K, then the

. an [ @. 2n [

am
(4). ZHJ; (5)'2“\]2:,:

-§180¥d OCylin'der of radius r and length | is concentric inside a hollow cylinder of inner radius R and an
Ot ol viscosity coefficient n is used between the cylinders. What is the power required to rotate the

solid cylinder at angular speed w?
(1. 2urlw?n 2. 2nrlwin 3) 2nriine?
d R=r

R4+r R—r
p
\ T

2nrinw 2urlon®
¢, e (5) 2mctent
|

bAe——y ——]

Q R

A metal block of mass M and a vessel of height h filled with a liquid of density p rests on'a smooth
light plate at P, Q and R as shown in the figure. A small hole of cross-sectional area A at the bottom of

the pot can be opened to let the water out..
Initially the system is in equilibrium on the knife edge Q such that the reactions due to P and Rare
zero. At (=0, a student opens the faucet of the pot and the mass M is given a velocity V in the right

direction gently. Which of the following statements is correct about the reactions caused by Pand R?

(1).IfV = L’L@lhcn The reactions of P and R remain zero with time.&s®@» PandR.
(2. If V< ﬂm—- V291 then there exerts a reaction on P and with time it gradually increases and

decreases and becomes zero and there exerts a reaction on R and it gradually increases.

(3). If V> M—y;—— “fzghthcn there exerts a reaction on P and with time it gradually increases.

(4). IfV = fi’t;——— V23Rt en there exerts a reaction on P and with time it gradually increases and

becomes zero and there exerts a reaction on R and it gradually increases..

i J2ah : T : |
(5).V= —-—f—g-then there exerts a reaction on R and with time it gradually increases and decrease
n Q and it gradually increases..

Apy 2
A
and becomes zero and there exert:

a reacfion
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Part B - Essay

05. (a). i. Starting with the definition of the work, deduce the change in the gravitational potential energy of
mass m, when moved a distance k upward against a gravitational field of strength g.

ii. By using the equation of motion, show that the kinetic energy Ej of an object of mass m which
starts from rest and obtain velocity of v in t period is given by, E; = ::-m\"

(b). A car is travelling along a horizontal road with constant speed V (ms~1). The power P(w) , required
o $9° kdwcrmmc external forces opposing the motion is given by P = ?V + KV? where C and K constants.

<
“ i. According to the above equation, theoretical velocity of the cir could be a very high valuc But
pmctlcally obtaining a high velocity is not possible. Explain. ¢
¢ “ :
i. Obtain the units of C and K in terms of base Sl units, %" © N

iii. For one particular car, the numerical values of (_f;nd K in SI units are 300 and 0.8 respectively.
Calculate the power required to enable the car to travel along a horizontal road at 2?;1_15 G _.‘.5911‘ x h":z;_‘
e

iv. Calculate the magnitude of the external force %Eposmg the motion of the car. iy} - &
\L’ Coeffeltn b of KicMean — i th |

({2l on D
.«—-’4‘ . lF'E;""T"r«:]'511 fwﬁcnthvngmﬂ . - of ffﬁﬁv’m— fov S mming oy
'(c). 'When the above car travels a distance of 1.2 x 103 m ~ along the straight horizontal path, it reaches
the bottom of an inclined path. A car starts moving uphill with an acceleration of 2 ms 2 ms~2 to travel
15 km on this inclined road whose slope is 2:1.

nt

|

calculated in b(v) above, what is the increase in the traction force of the car?

ii. What is the amount of work done by the car to reach the 15 km ?

1. Calculate the efficiency of the car's engine.

2. How much fuel does the car consume for the entire trip?

carth in terms of mass of the earth M. Radius of the earth R and universal gravitational constant G,

ii. Write an expression for the gravitational potential energy of a mass m is kept on the earth surface and 1%
the point P. alpve

j. www.iexamhub.com
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iii. Obtain an expression for minimum energy required to take that mass m from the earth surface to point

p in lerms of the given symbols.
iv. Deduce that the energy is mgh for R>> h
v. The mass m is projected vertically upward with velocity if V, from the point P.

(2) Write an expression for the total mechanical encrgy ot poimt P.

(b) If the maximum height of the m is hy from the carth surface, then write an expression for ho using

above symbols.

(c) Obtain an expression for the velocity of escape Vg at point P,

vi. If the mass m orbits around a circular path at hcigl-:q from the earth surface with linear velocity Vs .

Express Vi in terms of Vg .

vil. An object is projected from the surface of the earth in order to release from the gravitational field of

the earth. Calculate the value of the minimum required velocity V{ (Radius of the earth is 6400 km)

viii. If the mass of an air molecule is m and the Boltasman constant is K then the random velocity of an air

particle (V) is given by, V = Fmﬂ Where T is the mean temperature of the earth.

(a) Calculate V for H, molecule. K =14 X 10-2* m =3 x107¥kg T = 280K

(b) If a gas to exist in the atmosphereV < (E). Explain with reasons whether the gas H, exist in the

atmosphere or not?

07. a. The load-extension diagram for two wires A and B of same material are shown below.~A-has a_ |

diameter of 0.4 mm and an undrawn length of 2.0 m.

oad (N} 4 ——————, -
B :‘1 £
L et P § o
: v /
: i 9
; L
: o
H I
4.8 4
H » extension (mm)
0.4

i Calculate the Young's modulus of A.
ii. Calculate the diameter of B if the undrawn length of B i5 2.0 m.
iii. How many times is the energy stored in Basin A for a given load?

iv. What is the maximum load that can be applied so that the wire A does not break if the breaking elastic

force of the material at A is 5 X 108 Nm™2?

v. If the two wires A and B are connected in series and drawn so that the total extension is 0.01 m,
1. Find the extensions of A and B.
2. Find the inclined force applied to the wire.

10



(b). i. Define surfoce tension force.

ii. A soap solution is placed in a U tube whose radii are unequal (r;) and (72) (r;)> (1r2) so that the arms
are vertical and fill it half full. Derive an expression for the difference in height between the two levels
of the soap solution in the two arms. (Also take the surface tension force T and density p and contact
angle to be zero.)

iii. Now a soap bubble of radius R is formed at the end of the large arm. Find the difference between the
volumes of liquid on those arms. Find the surface energy stored in the soap bubble of radius R.

08. Answer part A or part B only.
Part A
(a) i. Define the oscillatory motion in terms of simple harmonic motion.

ii. A light helix spring of spring constant K is kept on a smooth floor and one c::.d of the spring is attached
to a fixed point and an object of mass m is attached to the other end as shown in the figure.

The object moves a small distance x horizontally and the release. Show that the object performs a simple
harmonic motion.
iii. Obtain an expression for the period of oscillation of the object. Calculate the period of oscillation if the
spring constant is 1000Nm™~! and mass of the object attached is 100 g. (r = 3)
iv. If the amplitude of the simple harmonic motion is 20 cm, then calculate the maximum velocity,
maximum acceleration and total energy of it.

(b) Now the mass attached to the object is removed and replaced combined object (A) that consist of a
sound soure and a detector. mass of the combined object is too 100g and the frequency of the sound

emito from the source 3200 Hz . The velocity of sound in air is 340 ms~1.
i. I a stationary observer is standing’infront of the source that perfume simple harmonic m(;tiou, what
would be the maximum and minimum frequencies observed by the abserver?
i Calculate the maximum and minimum frequency that heard by the observer when the object A has
moved half of the amplitude.
iii. Plot the variation of the observed frequency per one oscillation with time. At t= 0 the object A is at
the oscillation center.
iv. Calculate the minimum velocity of the object A in order to hear the frequency as exact half as the
actual frequency?
v. Calculate the frequency detected by the detector and the heat frequency detected due to the wave

reflected from the observer.
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().
i. Plot the variation of sound Intensity (T), with the distance r measured from the source.

ii. A sound source emits 1.5x 10%] energy in 4 s. Threshold of hearing 1 % 10~ Wm?, Threshold of
pain | Wm?Z,
l. Calculate the sound intensity at a point 20 m away from the source.
11. What would be the sound intensity level at that point away from the source.
1il. Calculate the distance that should move towards the source so that his ear gets pain.

iti. Inside of the human ear can be considered as an open cylinder. When the source mentioned above emits
a note of frequency 3400 Hz , he hears. The sound with maximum intensity. What would be the length

of the eylinder part.
(B)
o
When an object P is placed in front of a lens A of focal length 15 em, an inverted image twice as large

i
as the object is formed on a screen S.

. What type of lens A is?
2. What is the object distance?

3. State the convention of sign you have used here,
Another object Q is placed in front of the lens A on the side opposite 1o the object P, such that the

distance between I' and Q is 32 cm. When the position of the lens A is slightly changed, the images of

i,
both objects P and Q are formed at the same point and the image of P is still real.
Calculate the object distances for objects P and Q.

Note the direction and distance to move the lens A.
3. Find the position of the images and calculate the linear magnification of each image.
fil,
1. Find the distance from A to the last image at P.
2. Find the position of the final image of the object P when lens B is brought closer to lens A and contact

The object Q is replaced by a concave lens B of focal length 12 cm.

A and B to form a composite lens.
3. Are the image distances calculated in (iv) | and (iv) II above the same or not? Explain your answer.

b. A man used lens A to correct his vision defect.

i.  What visual defect was he suffering from?
ii. Draw the incidence and refraction of light ray on the defected eye,

iii. Draw the ray diagram afler correcting for the error using lens A,
iv. If the minimum distance of distinct vision is 25 cm, find the distance to the near point of this person.

v. The diameter of this person's eyeball is 2.5 em. Calculate the power of the eye lens when he observes
an object at the near point. (Assume that the lens A worn by the man and the eye lens are very close to ||

each other.)
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