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QUESTION NO. 1 |

1. Suppose in a rectangular coordinate system, a vector A has its tail at the point P(—2, =3) and its tlp &l |
Q(3,9). Determine the distance between these two points. -

2. Show that the three vectors i + j + k, 21 — 3] + k and i + j — Skrave mu'ruali prierdiculyi

3. The line of action of force, F = I — 21 Passels through!a pidint whoi¢ phsition vector is<=1 + k) Find i)
the moment of F about the origin. ii) thesivmen(. of F alidutithe foint ofwnich the position vector is
i+ k. ' ’

4. The magnitude==f ot cnd CioS5 | ro:l Icts of twina ectors are 6+/3 and 6 respectively. Find the angle
between the vectors. | | | |
5. Define o e. (alt uatﬁ tzique due to force acting on a rigid body.

r_g- Dafin2sEelar ploduct with examples. Write down its any four characteristics.
|

' Define vectors product of two vectors. Also write the characteristics of vector product of two vectors.

3. Derive the expression for the magnitude and direction of the resultant of two vectors, added by
rectangular component method.

9. A boy places a fire cracker of negligible mass in an empty can of 40 g mass. He plugs the end with a
wooden block of mass 200 g. After igniting the firecracker, he throws the can straight up. It explodes at
the top of its path. If the block shoots out with a speed of 3.0 ms™!, how fast will the can be going?

10. Anelectron (m = 9.1 x 1073 kg) travelling at 2.0 X 107 ms~?! undergoes a head on collision with a
hydrogen atom (m = 1.67 X 10~27 kg ) which is initially at rest. Assuming the collision to be perfectly
elastic and a motion to be along a straight line, find the velocity of hydrogen atom.

11. A truck weighing 2500 kg and moving with a velocity of 21 ms™! collides with stationary car weighing
100 kg. The truck and the car move together after the impact. Calculate their common velocity.

12. Two blocks of masses 2.0 kg and 0.50 kg are attached at the two ends of a compressed spring. The
elastic potential energy stored in the spring is 10 J. Find the velocities of the blocks if the spring delivers
its energy to the blocks when released.

13. Abomber dropped a bomb at a height of 490 m when its velocity along the horizontal was 300kmh ™.
i) How long was it in air? ii) At what distance from the point vertically below the bomber at the instant
the bomb was dropped, did it strike the ground?

14. A SLBM (submarine launched ballistic missile) is fired from a distance of 3000 km. If the Earth is
considered flat and the angle of launched is 45° with horizontal, find the velocity with which the missile
is fired and the time taken by SLBM to hit the target.

15. Define projectile motion. Derive relation for the following terms: i) Time of flight ii) Range of flight

16. Define elastic and inelastic collision. Explain elastic collision in one dimension to show the relative

at an angle of 20° downward from the horizontal. Fmd the work done v tie Mz n rns np gut’s al t Jipaf—
grass 20 m long.

-V T AL A

1. Ten bricks, eag ﬁ 510 ¢m.thicikvand riadss 1. 5~k\ lié; ‘Iat or.a'tabie. How much work is required to stack
them one on t! iTE p_)_ a_m_r@:_

2. A1000 kg 9ut(.mublle at the, top hEarrincline 10 meter high and 100 m long is released and rolls down
thed u.'l Vit is itslshedcat the bottom of the incline if the average retarding force due to friction is

A'civer weighing 750 N dives from a board 10 m above the surface of a pool of water. Use the
conservation of mechanical energy to find his speed at a point 5.0 m above the water surface,
neglecting friction.

Explain the inter conversion of potential energy and kinetic energy.

Define absolute gravitational P.E. derive expression for the absolute value of gravitational P.E of a body
at a distance "r" from the center of the earth.

6. When two nodes of frequencies f; and f, are sounded together, beats are formed. If f; > f,, what will

be the frequency of beats? 1) f; + £, ii) 1/2(f; + f) iii) fi — f> iv) 1/2(f1 — f>)

o

v
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velocities before and after collision are same. A man pushes a lawn mower with a 4( I TGrce direcigq ™, S




[ 1Dy u fibgesthke’s law-and show that the terminal velocity is directly proportional to square of radius of the

‘| State and prove the Bernoulli's equation in dynamic fluid that relates pressure to fluid speed and height.
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7. Astationary wave is established in a string which is 120 cm long and fixed at both ends. The string
vibrates in four segments; at a frequency of 120 Hz. Determine its wavelength and the fundamental

8. The frequency of the note emitted by a stretched string is 300 Hz. What will be #y rre’*uency s
note when: a) the length of the wave is reduced by ops, third without cnanging.the tedisign. bl.the-=
tension is increased by one-third without chariging thﬁlfs_n_of_thjl ireg. | o :

9. Organ pipe has a length of 50 cm. fiind the fross =yuency-of its funcarnental hoie ahd the next harmonic
when it is: a) open.zt both ends b) closea at cne énc,

10. Discuss effect of&-mo_ﬂ‘:gririie_nggfﬂgﬁ Also sisve that v, = vy + 0.61t.
11. Write down neéiwtpn'siforraula for speedisoendin air explain the Laplace correction by deriving the
relation_fgr_‘@eio_tgwgn_d ir air.
12. Deriae Sonpler'd eifeet. Derive apparent frequency if:a) observer moves towards the source b) observer
[\ _]ﬂ_ | []ndvey away from the source
13. ._xplam interference. Find the conditions for i) constructive interference ii) destructive interference
14. What is drawback of Newton's formula for the speed of sound and how this was corrected by Laplace?
Derive the Laplace's expression for the speed of sound and also find the value of speed of sound by

using this expression.

QUESTION NO. 3

A disc and a hoop start moving down from the top of an inclined plane at the same time. Which one will be
moving faster on reaching the bottom?

A tiny laser beam is directed from the Earth to the Moon. If the beam is to have a diameter of 2.50 m at the
Moon, how small must divergence angle be for the beam? The distance of Moon from the Earth is 3.8 X

108 m

Calculate the angular momentum of a star of mass 2.0 X 103° kg and radius 7.0 X 10° km. If it makes one
complete rotation about its axis once in 20 days. What is its kinetic energy? 4. Explain artificial gravity. Derive

-

Define artificial satellite. Explain that how real and apparent weight in an elevator for all the cases is related?
Define rotational K.E. Also derive formula for rotational K.E of a disc and hoop coming down an inclined plane.
Define rotational K.E. show that a disc will be moving faster than a hoop on reaching the bottom of an inclined
plane, when thrown at the same time.

Calculate the angular momentum of a star of mass 2.0 X 103° kg and radius 7.0 x 10° km. if it makes one
complete rotation about its axis one in 20 days, what is its kinetic energy?

What are geostationary satellites? Derive the relation for radius of geostationary orbit.

Certain globular protein particle has a density of 1246kgm‘3 It falls through pure watesrith a tarmiia
speed of 3.0cmh ™. Find the radius of the particle. s _-_._,'_ - '__' . _-_ ~_
Water is flowing smoothly through a closed pipe sustam. Ator oNnR 56 'm the sp°e1 cf watelis.3.0.xz8 , while at
another point 3.0 m higher, the speed is 4.:0'ms . he-pressiirz iy 8! )kf.)d ar the lowper p0|nt what is
pressure at the upper pomf? ¥ _ ______ ' -
The radius of the ao: ta 's,atout iU ‘ra and the bleo ! ﬂ )wmg ‘“rough |t has a speed of about 30cms™
Calculate the average >pe=d Ofttle bI«-oJ in the, caniiaiies using the fact that although each capillary has a
diameter of about8 X, 10_ 4 (1, fht_r_e ais nteraIIy m|IIions of them so that their total cross section is about

1

hjett

State and derive equation of continuity A;V; = A,V,

QUESTION NO. 4

1. Explain the relation between total energy, potential energy and kinetic energy for a body oscillating with
SHM.

21

frequency? —] y

ST ()




ANNUAL EXAM 2024 PHYSICS 11

2. Aload of 15.0 g elongates a spring by 2.00 cm. If body of mass 294 g is attached to the spring and is set
into vibration with an amplitude of 10.0 cm, what will be its: i)period ii)spring constant iii)maximum
speed of its vibration. e y

3. Ablock of mass 4.0 kg is dropped from a height of 0.80 m on to a spring of spring zcizstaat ir =
1960Nm™". Find the maximum distance through whichthe spring will ke ca mpiessed ' B .

4. A carof mass 1300 kg is constructed using a fiame supparted by féur shrings. tach sgpring had a sprmg
constant 20,000Nm ~1. If two peopia riding irzthe car bavia'a (orabind'massiof 169 kg, find the
frequency of vibration of the car, when if is ¢ri' ‘er| bver & pot hoie.in'tie road. Assime the weight is
evenly distributed) | | . o N o W

5. Discuss the motiori ¢f horizontal\mas: spring.sysceém and also derive formula for time period,
displacement andl viziocity. | |

6. A Cu. et elgine utilizes-riideal gas. The source temperature is 227°C and the sink temperature is

I LB L Eicithe efficiency of the engine and also find the heat input from the source and heat rejected to

g ’rl e .,.nk when 10000 J of work is done.

/. Areversible engine works between two temperatures whose difference is 100°C. If it absorbs 746 | of
heat from the source and rejects 546 | to the sink. Calculate the temperature of the source and the sink.

8. Aheat engine performs 100 ] of work and at the same time rejects 400 ] of heat energy to the cold
reservoirs. What is the efficiency of the engine?

9. A Carnot engine whose low temperature reservoir is at 7°C has an efficiency of 50%. It is desired to
increase the efficiency to 70%. By how many degrees the temperature of the source be increased?

10. A steam engine has a boiler that operates at 450 K. The heat changes water to steam, which drives the
piston. The exhaust temperature of the outside air is about 300 K. What is maximum efficiency of this
steam engine?

11. Define pressure of a gas. Prove that P = §N0 < %mv2 >,

12. Define first law of thermodynamics. Explain isothermal and adiabatic process.

13. What is Carnot heat engine? Show that efficiency of a Carnot heat engine depends on the temperature of
the hot and cold reservoirs.

14. Define molar specific heat and prove thatC, — C, = R

15. Define and explain entropy with an example. Does entropy decrease for reversible process? Why

absolute value of entropy cannot be determined?

QUESTION NO. 5

1. Calculate the wavelength of light, which illuminates two slits 0.5 mm apart and produce an interference
pattern on a screen placed 200 cm away from the slits. The first bright fringe is observed at a distance of .
2.40 mm from the central bright image. Mmoo

2. A monochromatic light of = 588 nm is allowed to fall on the half silvered glass plaw Gy irh the/ _'
Michelson interferometer. If mirror M; is moved througi 0. 233 mm: 0w n*any £rir :r(*s wﬂl te ctiserved
to shift? S 4 A —

3. Blue light of wavelength 480 nm illumiftates-afaiifriction gmtmg The sezohnd! omef image is formed at
an angle of 30° frori-ihe central '“‘“ag_%iv\ﬂamlrlﬂ‘_s_ku_onr' neter of the grating have been ruled?

4. 4. X-rays of watelerigth 7150 nymar? obgarveditoiuide: g0 a first order reflection at a Bragg angle of
13.3° from a quiyrt; Si)_?_)c_wia_lﬂr_“at is the interplanar spacing of the reflecting planes in the crystal?

5. Explain Yourig's Couble sl exper ment to study the phenomenon of interference of light.

_g_.

Fxnlan Yguag'sdeuklesiit experiment. Derive the relation for position of mth bright and dark fringe from
he ‘Tpnier or the screen.
Sescribe the diffraction of X- rays by crystal and derive Bragg's equation.

A converging lens of focal length 5.0 cm is used as a magnifying glass. If the near point of the observer is
25 cm and the lens is held close to the eye, calculate: a)the distance of the object from the lens. b)the
angular magnification. What is the angular magnification when the final image is formed at infinity?

9.

A telescope objective has focal length 96 cm and diameter 12 cm. Calculate the focal length and
minimum diameter of a simple eye piece lens for use with the telescope, if the linear magnification
required is 24 times and all the light transmitted by the objective from a distant point on the telescope
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axis is to fall on the eye piece.

10

A point object is placed on the axis of and 3.6 cm from a thin convex lens of focal length 3.0 cm. A
second thin convex lens of focal length 16.0 cm is placed coaxial with the first and 26.0 cm from it on the

11.

A compound microscope has lenses of focal length 1.0.cm and 3.0 cm. Aneliect, s placgd 1.2 cm from
the object lens. If a virtual image is formed 25t from thieeyp. Calclatethe separtion eftielenses
and the magnification of the instrunient. )

Sodium light of wave!2ngth 589 nm i: ujed 1o vie an opject urider.a .‘..icroéco_pc. If the aperture of the
objective is 0.90) 1), a) finathe Jimitirig angie of résalutien-b) using visible light of any wavelength. What
is the maximumiiimit o resaliitignifor thig niicrystope?

Discuss Michalson's\expiimerit for'tise determination of speed of light.

Whaifig cglsplountd raicrescope? Give its construction, working and derive the expression for the angular
CROTESSION. '

\What is astronomical telescope? Sketch its ray diagram, write its working and find its angular
magnification.
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