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You have four choices for each objective type question as A, B, C and D. The choice which you think is correct, fill the

No.1 Frelevant circle in front of that question number on computerized answer sheet. Use marker or pen to fill the circles.

Q.No. Cutting or filling two or more circles will result in zero marks in that question, Attempt as many questions as given in
objective type question paper and leave other circles blank.

SH Questions A B C D
L | Which is not a base unit in SI units? Ampere Joule ® Kilogram Kelvin
If error in measurement of radius of circle is ®
2 " 0 0 0 9
___| 2%, then permissible error in its area will be: 1% 2% % %
3 | If A= A,, then angle between A and X-axis is: 30° 45° @ 60° 90°
4 | In which quadrant vector —2{ —-3j lies? Ist 2nd 3rd @ 4th
_ Linear
. , ®
S | Impulse has sgme unit as that of: Mass Energy Force .
6 | The range of projectile is same for: 10°, 70° 20°,50° 25%65° @ 30°, 70°
7 | Which one is non-renewable source of energy? Tides r/ v 7i3iomass Waves oil @
({ \5\\;:\\“ v
8 | Rotational K.E. of disc is given by: ) ;%%Wl - -;‘l-mvz. Jgh ; gh
s fall TR NS T o
9 If a body of mass l.Okg is falling freely, its D Zero@ " 10N 98N 980N
apparent weight will be: AAC 2
10 | The dimension of pgh is similar as tl\@gb\f b, Power S Torque Pressure @ Force
11 | The wavelength of wave produced by 6em 12em @ |  24em 50cm
microwave oven is: D . ; -
12 | Speed of sound in air at S.T.P. is: 280 m/s 330 m/s . 332 m/s 350m/s @
13 | Half wavelength corresponds to: 0° 90° 180° @ "360°
14 | Which cannot be polarized? Sound waves. X-rays Light waves | Radio waves
1s lhe first person who attempted to measure the Newton Galileo ® Huygen Michelson
speed of light was:
16 | Boltzman constant “K” has the same unit as: Pressure Energy Temperature Entropy ®
If temperature of the sink decreases, then ® Remains the | First increases
o efficiency of Carnot engine: Hriereaies Decreases same then decreases
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SECTION -1

Write shortanswers to any EIGHT parts. (6

(i)  Why do we find it useful to haye two units for the amount of substance, the kilogram and the mole?

(i) Does a dimensional analysis give any information on constant of proportionality that may appear in an algebraic
expression? Explain.

(iii) Write the dimensions of (a) pressure (b) density.

(iv) If percentage uncertainty in radius of sphere is 0.4%, then what will be total uncertainty in its volume?

(v) Cana body rotate about its center of gravity under the action of its weight?

(vi) Name three conditions that could make, A;x A, =0

(vii) Draw the diagram of two cases in which components of a vector are equal in magnitude.

(viii) Explain the circumstances in which the velocity V and acceleration @ of a car are (a) ¥ is zero but @ is not zero.
(b) a is zero but V is not zero.

(ix) At what point or points in its path does a projectile have its minimum speed, its maximum speed?

(x)  Which quantities are assumed to be constant in projectile motion?

(xi) What sort of energy is in (a) compressed spring (b) water in a high dam?

(xii) A girl drops a cup from a certain height, which breaks into pieces. What energy changes are involved?

. Write short answers to any EIGHT parts. 16

(i)  Explain how many minimum number of geostationary satellites are required for global coverage of TV transmission.

(ii)  Satellites orbiting at different altitudes have different time periods. Explain why?

(iii) Why is it difficult for a car to turn round a corner at high speed than at lower speed?

(iv) A 1000kg car moves with a speed of 40ms™ round a curve of radius 100m. Find the necessary centripetal force.

(v)  Explain how the swing is produced in a fast moving cricket ball?

(vi) What are systolic and diastolic pressures? Also give values.

(vii) Under what conditions, does the addition of two simple harmonic motions produce a resultant, which is also
simple harmonic? \h

(viii) What will be the frequency of a simple pendulum if its length is Im a!placqow ere g =9.8ms??

(ix) Explain briefly the example of electrical resonance. (O™
(x) How beats are useful in tuning musical instruments? g ,\{\\\ <j‘/
(xi) Differentiate between red shift and blue shift. PRI

(xii) How the frequency of a string of a musical instrument cap@}ckéﬁged?
% 12

(i)  Can visible light produce interference fringes? Expl .

(ii)  Why the polaroid sunglasses are better than Qt&h'}ai‘y sunglasses?

(iii)  Differentiate between a ray and a wave front,\ ©

(iv) Why would it be advantageous to use blue light with a compound microscope?

(v) Ifaperson was looking through alt“sgs%pe at the full moon, how would the appearance of the moon be changed
by covering half of the oquqti\(hehs?

(vi) What are the necessary conditions for total internal reflection?

(vii) Why specific heat at constant pressure is greater than specific heat at constant volume?

(viii) Why does pressure of a gas in a car tyre increase when it is driven through some distance?

(ix) Explain adiabatic process with two examples.
SECTION -1I Attempt any THREE questions. Each question carries 08 marks. ]

. (a)Define cross product of two vectors. Give examples. Also write the characteristics of cross product. 05

(b)A football is thrown upward with an angle of 30° with respect to horizontal. To throw a 40m pass,

what must be initial speed of the ball? 03
. (a) What is gravitational field? Show that work done in the earth gravitational filed is independent of the
path followed. 05
(b)An organ pipe has a length of 50cm. Find the frequency of its fundamental note and the next harmonic
when it is open at both ends. 03
- (a) What is resonance phenomenon? Explain it with examples. 05
(b)A gramophone records turntable accelerates from rest to an angular Velocity of 45.0 rev min™ in 1.60s.
What is its average angular acceleration? 03
- (@) What is Carnot cycle? Calculate the efficiency of a Camnot engine during one Carnot cycle. 05
(b)A water hose with an internal diameter of 20mm at the outlet discharges 30kg of water in 60 sec. Calculate
the water speed at the outlet. Assume the density of water is 1000kgm™ and its flow is steady. 03
(a) What do you know about diffraction grating? Also derive a relation which involves that image of
each wavelength for a certain value of n is diffracted in a different direction. 01,03,01

(b)An astronomical telescope having magnifying power of 5 consists of two thin lenses 24cm apart.
Find the focal lengths of the lenses. 03
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jecti i hink is correct, fill the
{ ices for each objective type question as A, B, C and D. The choice which you t ) M
:e‘;:v::::iirg&: ::I'l' ofl:oe:t g|f teh:t ugstion nzllr’lbgr on comput,erl,zed answer sheet. Use marker or pen u:.ﬁll the glrcnleisn.
Q.No.1 Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as give

objective type question paper and leave other circles blank.

S.# Questions A B C D
| Alight year is the distance light travels in one g g
1 | year. How many meters are there in one light 9.5x10” m [ 9.5x1 g" km [ 9.5x10%cm | 9.5x10" m
| year? =
2 | Significant figures in 8.70x10* kg are: 5 4 @ 3 2
3 | First condition of equilibrium implies that: 2F=0 g_, A 2 =0 ZF, =0 LE=2F
Magnitudes of cross product.and dot product of &jE 9 .
4 | two vectors are equal. The angle between the 0° =L\ 45°e 180° 60
_ | vectors is: _l%}:q !
i . a = m F m
] —— > e = — IS — . -
5 | Which formula is true? m=r [@":—-4 : 8= a=F
6 [ SI unit of impulse is equivalent to that of: Force {LZNVelocity Momentum™ | Acceleration
Lo e
=22 ey .
bt & , Electrical (o @ﬁy’tational Frictional Magnetic
’ ? eh
7 | Which is non-conservative force? force | < ¥ t%r - force ® fowce
. e n . C&ﬁﬁp&él Angular Angular Angular
2 [~ N\ 3 . . B .
8 | Which quantity is dimension less? 41 (Sforee velocity displacement | acceleration
. 7,1° Minimum Maximum Negative
9 | Cent s: ~Lo
entripetal force performs O Wtk woik No work @ work
p \\ O\
10 | SI units of viscosity are: RO\ kg 'ms™! kg'm's kgm™! s". kgms™!
. N\
11 | The wave form of SHM is:&iﬂ}j\f A square wave | Sine wave. Cosine wave T:/[;%eem
12 | Half wave length corresponds to: 0° ‘ 90° 180°® 360°
P X 3 Remains B
I3 | With increase of temperature sound speed: S g Increases @ eZc:rr:es Decreases
14 | Fringe spacing increases if we use: Green light Red light ®| Yellow light Blue light
15 Least distance of distinct vision for normal eye
S 1 s: 15¢cm 125 cm 25cm@ 25m
16 | Which remains constant in an adiabatic
| | process: Volume Entropy® Pressure Temperature
1T | Cy~Cy Plank’s Molar gas | General gas | Boltzmann

L constant constant constant @ constant
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SECTION -1
rite short answers to any EIGHT parts. 16
) Write the dimensions of pressure and density.
(i) Name several repetitive phenomenon occurring in nature which could serve as reasonable time standard.
(iii) How many meters are there in one light year? Explain.
(iv) What are the characteristics of ideal standard?
(v) The vector sum of three vectors gives a zero resultant. What can be orientation of the vectors?
(vi) Can a body rotate about its center of gravity under the action of its weight?
(vii) If A=3{-5), B="k, find (AxB)
(viii) Define impulse and show that how it is related to linear momentum?
(ix) Explain the circumstances in which the velocity v and acceleration @ of a car are perpendicular to one another.
(x) What is the effect on the speed of a fighter plane chasing another when it opens the fire? =
(xi) When a rocket re-enters the atmosphere, its nose cone becomes very hot. Where does this heat energy come from?
(xii) Provethat P=F.¥
. Write short answers to any EIGHT parts. f’ N\ 16
(i)  What is the venturi relation? Which quantity is measured using this relation%f“: \

(ii) How does swing is produced in a tennis ball? N

(iii) Two cylinders of equal mass but with different diameters, which has great ;&’)ggt_lgnal inertia?

(iv) What do you know about GPS and its use? o

(v) What is an orbital velocity? What does effect of mass of satellite on value of ofhitak velocity?

(vi) How do you find direction of angular momentum and angular velocity in simple sitiagion?

(vii) Why does the oscillation of a vibrating body eventually stop? 't

(viii) If a pendulum vibrates with frequency * f*. What does effect on its angular frequendy

(ix) What does information is determined by phase of a vibrating body? o\
AND

(x) Describe the term crest, trough, node and antinode. <

(xi) How does the speed of distant stars and galaxies are calculated? (©)"

(xii) In the phenomenon of stationary waves, if string vibrates in/{nprﬁé\aﬁdfnorc loops, what would you conclude
about its frequency and wavelength? Oﬁ\i\

. Write short answers to any SIX parts. (Y 12

(i) What conditions must be met to observe the inte;fe}ééie\e”c/)f light?

(ii) Why the polaroid sunglasses are better than orq‘;ﬁgﬁ sunglasses?

A

Q)
(iii) Justify that a path difference %is neith\er;‘a'\s@sia/ted with constructive interference nor destructive interference of light.

NN

(iv) How the power is lost in optical ﬁtg&f'ihr\bugh dispersion? Explain.

(v) How the light propagates with in a flexible glass fiber?

(vi) Describe briefly how Iigh('{%b\}"e?racted in continuous refraction?

(vii) Can the mechanical energy be converted completely into heat energy? If so, give an example.

(viii) Calculate the change in internal energy when 42J heat energy is transferred to the system during the expansion
and 32J work is done on the piston.

(ix) Does entropy of a system increase or decrease due to friction? Explain.

SECTION —1I  Attempt any THREE questions. Each question carries 08 marks.

. (a) What is meant by cross product and explain its four characteristics? 05
(b)A 100g golf ball is moving to the right with a velocity of 20ms™, It makes a head on collision with
an 8 kg steel ball, initially at rest. Compute velocities of the balls after collision. 03
. (a)Show that frequencies of stationary waves in a stretched string are quantized. 05
(b)A car of mass 800kg travelling at 54kmh is brought to rest in 60 meters. Find the average retarding
force on the car. 03
. (a)Define centripetal acceleration and derive its relation. 05
(b)A 100g body hung on a spring elongates the spring by 4.0cm. When a certain object is hung on the
spring and set vibrating, its period is 0.568s. What is the mass of the object pulling the spring? 03
. (a)Derive the relations for pressure and temperature in term of average K.E. of the molecules. 05
(b)What gauge pressure is required in the city mains for a stream from a fire house connected to the
mains to reach a vertical height of 15.0m? 03
. (a) What is meant by diffraction of light? Also discuss the diffraction of light through a narrow slit. 05

(b)Calculate the critical angle and angle of entry for an optical fiber having core of refractive index
1.50 and cladding of refractive index 1.48. 03
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You have four choices for each objective type question as A, B, C and D. The choice which you think is correct, fill the
relevant circle in front of that question number on computerized answer sheet. Use marker or pen to fill the circles.
Q.No.1 h : : p ishmer
: Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as given in
objective type question paper and leave other circles blank.acf
S.# Questions A B C D
. . i Negative Maximum
1 | Centripetal force performs: /f’j\%mve work/ /Nowe;l\ work 5
: : i torr=L,/ 2torr=) |\ Stor=—1 _ 10thrr=
f, 1
% | Ymeone’ts comees] / / 13.33 Nm~? | 26.66 N;* |/ 6565 W713336 Nm~
Which other quantity has the sgme upitas Surface / Rotational
2 spring constant has Nm™' ? ﬂm e \ITorgue. _ Qtu? tension K.E
If a wave is travelling in a médium anﬁd/ /
4 | incident on a denser medium th has 360° 180° 90° 0°
change is: o I
When air column is closed from one end then v \ v v
)] B T5(= 25(—=
S | the fundamenta) frequency becomes: : ( ¢ ) % 0 5( £ ) 0 25( { )
When fringe spacing in Young’s double slit
6 | experiment is inc by increasing | Decreased @Sed . Constant Disappear
wavelenglh,the/n;‘s;l;ni?gﬁ&inges w;l-l’g;_——-s (A /7
7 For incidént afigles equa}\lo& greatér then the O [-—Miror Lens Lens (Plano
critica)/angje, the glass-air boundary will act as: L/(Tﬁ;) (Concave) convex)
Whe the work is done at the cost of internAl ) / _ _
g energy, tl}én the;{:%n gcomes: ;g(;b i_ s W Q/ i WAy
U / \(“ Interdal ener; Prossurg is | T ture i
\ gy surg is | Temperature is .
Pick th cémqg_t__c,ondé for therelati @ /}i: pt constant | kept corstant | kept constant Yokume 3 kepe
9 _ constant for
Cp — C\r il —i for bOlh th for both
both processes
o o processes processes processes
How many number of zer, .4000 and
10 | 8000 kg are significant, St4he later quantity has | "onc 2nd. | Thiee and Theee 204 | Two and one
1 kg least count? e
What choice would you have to pick forthe A\ A
11 | percentage uncertainty in measuripg 2.3¢m \L”{I\ﬁ% mﬁ@“&q 0.1% and 4" and
with meter rod and 2.45cm with Yemjér 0.4% O/l"/y / 0.0]ﬂ7 0.62%
calliper? ™\ — o
The distance of point P of posiiion tor N . ) ) .
12 | . 2 2 a0 - 3.0 unit 6.4 unit 5.2 unit .5 unit
r =3i+3j+3k from the origin is: ] !
Two vectors to be combined hk%ml itude an be any
13 | 60N and 35N with different directians. E_]g,// 95&\\:@1/ Both A & aﬁ lue between
the correct answer: option A & B
20 A
What is the distance
jif. | Eavetied byabady i the T L 100m 20m | 10m 5m
following vel ime —~ ) / > 3
? B G .
graph? /f\_‘ - \ ;/ﬂ / C@ pa kqlty.org ?‘D
10 /
Water/flowsout from a pipe at 3Kgs™ and Zs_,/ / T /
15 | velocity cr?zngﬁes mems ! to zero on striking_| 10N 19N / 20N 25N
the ball, then force is: | - / /
Solan\enekgy at norma incidence outside the /) e s i i’ -
16 | 50 &K{M {\ 0 sbwm 1fjw 1L.OKWm™= | 1.4kWm
{7 | For one radian, arc length ‘S’ and radius "7 of | S>r ‘_;—:S S=r S=2r

circle has the relation:

1111-X1112336-50000
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. Write short answers to any SIX pa

SECTION -1

2. Write short answers to any EIGHT parts, 16

(i)  The period of simple pendulum is measured by a stop watch. What type of errors are possible in the time period?
(i)  Write the dimensions of (a) pressure (b) density.
*(iii) Giventhat V= (5.2 +0.1) volt. Find its percentage uncertainty.

(iv) 'What are supplementary units? Define only one unit.

(v)  Under what circumstances would a vector have components that are equal in magnitude?

(vi) Suppose the sides of a closed polygon represent vector arranged head to tail rule. What is the sum of these vectors?
(vii) Define the two conditions of equilibrium.

(viii) Explain the circumstances in which the velocity ¥ and acceleration & of a car are (a) anti-parallel (b) ¥ is zero

but @ is not zero.

(ix) Define impulse and show that how it is related to linear momentum?

(x) Whatis isolated system? State the law of conservation of momentum.

(xi) What is the effect on the speed of a fighter plane chasing another when it opens the fire?

(xii) Explain the difference between laminar flow and turbulent flow.

. Write short answers to any EIGHT parts. 16

(i)  Calculate the work done in kilo joules in lifting a mass of 10kg (at steady velocity) through a vertical height of 10m.

(i)  What sort pf energy is in the (a) compressed spring (b) water in high dam?

(ii)) Define escape velocity. Write the formula to find escape velocity.

(iv) Why does a diver change his body positions before and after diving in the pool?

(v)  When mud flies off the tyre of a moving bicycle, in what direction does/i

(vi) ShowthatS=r0 '

(vii) What is the total distance travelled by an object moving with si monic motion in time equal to its period,
if its amplitude is A? O

(viii) Explain the relation between total energy, potential e

(ix) Draw the graph between amplitude and time in d

(x)  Explain the terms crest, trough, node and anti

(xi) Explain why sound travels faster in warm ai

(xii) Speed of sound in air at 0°C is 332ms~!, Fi

speed at IS;C.
12

(i) How is the distance between int e ringes affected by the separation between the slits of Young’s
2xperiment? Can fringes di ?

(ii)  Anoil film spreading ov footpath shows colours. Explain how does it happen?

(iif) Find the grating ele the diffraction grating containing 2000 lines / cm.

(iv) Explain briefly the singlé mode step index fiber.

(v)  Why would it be advantageous to use blue light with a compound microscope?

(vi) Give at least two postulates of kinetic theory of gases.

(vii) Derive Boyle’s law on the basis of kinetic theory of gases.

(viii) Give an example of a process in which no heat is transferred to or from the system but temperature of the system
changes?

(ix) s it possible to construct a heat engine that will not expel heat into the atmosphere? Explain.

SECTION - 11 Attempt any THREE questions. Each question carries 08 marks.

. (a) What is a scalar product? Discuss its physical interpretation and write its three characteristics. 05
(b)Ten bricks, each 6.0cm thick and mass 1.5kg lie flat on a table. How much work is required to stack
them one on the top of another? 03
. (a)State and explain law of conservation of linear momentum. 05
(b)A gramophone record turntable accelerates from rest to an angular velocity of 45.0 rev min™" in 1.60s.
What is its average angular acceleration? 03
. (a)Define Stoke’s law and show that the terminal velocity is directly proportional to square of radius of
the water droplet. ' 05
(b)A heat engine performs 100 of work and at the same time rejects 400J of heat energy to the cold
reservoirs. What is the efficiency of the engine? 03
. (a)Discuss the motion of a horizontal mass spring system and find the values of time period,
instantaneous displacement and instantaneous velocity. 05
(b)A pipe has a length of Im. Determine the frequencies of the fundamental and the first two harmonics
if the pipe is closed at one end. 03
. (a)Explain diffraction of x-rays by crystals and derive Bragg’s equation. 05

(b)A simple astronomical telescope in its normal adjustment has an objective of focal length 100cm
and an eye piece of focal length 5.0cm (i) where is the final image formed (ii) calculate the angular
magnification. 03

1111-X1123-50000
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You have four choices for each objective type question as A, B, C and D. The choice which you think is correct, fill the
Q.No.1 relevant circle in front of that question pumber on computerized answer sheet. Use marker or pen to fill the circles.
*" Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as given in
objective type question paper and leave other circles blank.acf
S.# Questions A B C D

Einstein’s theory of relativity inferred

1 | about the gravitational and inertial c}?‘ere:: wh \i’ﬂ‘ are zero /nggt:g
acceleration: ) /valem—\
— - ) . .
The relation between viscosity !f' aﬁ-—ﬁ 1 i Eﬁ,:/ Il options
2 o <t n e — tion between | (A,B,C) are
temperature 't' can be: /‘ \ < them asilile
When 60N force elongates a spring by N N N
3 | 30cm, what is the spring constnt j)]ﬂ T\ N > ) N /00 m
Out of phase points in a wave ave—{ R A A A, 3
4 theib giiii é’”‘\-hnﬁ,{uh ..... 757 el 0,7,1,-2—,21,....[-0,24\.41, 61,81,.....
. . s 16% with 16% with 16% with 16% with
5 :v::; ':fti'e ercrlgr‘m Newton’s formula of temperature is | volume is taken | density is taken | temperature is
P ORI taken as variable]  as constant, as constant | taken as constant
For having moreorders-of spectra, the |{———— °
6 | angle aI%Oﬂh irection of yormal @f\%i\ \@ 7 60° 0°
grating is: i SO R &
The r¢al ard-inverted itnage cannot be a8, i s o =
7 madﬁemlfm ' @d 2F and infinity | F and infinity
When a thermodynamig system expangie First increase
8 | adiahatically the températyutre ofithe Increa ‘ Decrease and then
system / decrease
" 1
9 Pick the correct option for zero I I g I g
done on / by a thermodynamy m:
i V> V> v
10 | ke m*s and kg mls 2 ‘are the basic _|__ l and /w;/maud\ Newton and wd
unit of these derived units: //-"“'Qvﬂ % Joule oulgmb
11 | The addition of 5.32, 11.8,2.189/4nd oy | g4 182 17 1923
0.089 is up to appropriate precisiony/— | ~" 4 ' ﬁ
Find the value of X for two ( f\‘
12 | perpendicular vectors A =i +/j+k/ and +4 +2 e &)
B=di+jexk: \_ LY
13 What is the analogous of force fck_/ﬁnguiar SWer Angular 4/ ToiiE
rotational motion? displacement momentum q
4 | Toe ?‘:"‘ of %y and 6,15 A 90° 45° 60° 70°
equal to: /_.__“\ V. ,\ N .
— - ] /7 h 3
A stone i§ dropped from\the top of tHe @ PaKgiy-ofg %
tower gnd i onds to reach T i
IS | ground. i h&%i of tower? o Om { 45m 90m
Takd g =ﬁ \ ) Y :
What is the loss in work dohe whe ) /
16 | anglo\getveen forsond displacemedt_ | _160% 50% 30% 14%
changes from 0° to 30°7 [
17 The radius of geo-stationary orbit from 36000km 3.6x10%m 4.23%10%m 4.23%10°m

the center of the Earth is:

1112-X1112336-18000
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. Write short answers to any SIX

SECTION -1
Write short answers to any EIGHT parts. 16
(i)  The length and width of a rectangular plate are measured to be 15.3cm and 12.80cm respectively. Find area of

the plate.

(ii) How uncertainty is estimated in power factors?

(iii)) WhenV=52+0.1Vand I=0.84 + 0.05A, what is percentage uncertainty in ‘R’?

(iv) Can measurement taken with a Vernier caliper be more precise than a measurement taken with a screw gauge?
Explain. '

(v)  Under what circumstances would a vector have rectangular component that are negative?

(vi) Show that vector addition is commutative,

(vii) What is torque? Write its units.

(viii) Two row boats moving parallel in the same direction are pulled towards each other. Explain.

(ix) Can the velocity of an object reverse the direction when acceleration is constant?

(x) State Newton’s 2nd law in terms of momentum.

(xi) Draw the velocity-time graph for horizontal and vertical components of velocity of a projectile projected at
certain angle with the horizontal.

(xii) A projectile is fired at 45° with the horizontal. Show that Range =4 x vertical height.

. Write short answers to any EIGHT parts. 16

(i) Prove that IkWh =3.6M;j

(ii) An object has 1j of potential energy. Explain what does it mean?
(ili) What sort of energy is in (a) compressed spring (b) water in a high dam?

(iv) Show that 1rad=573° @

(v)  When mud flies off the tyre of a moving bicycle, in what direction Explain.
I

(vi) State the direction of these vectors in simple situations. (a) An; mentum (b) Angular velocity

(vii) For SHM of mass-spring system, prove that PE. =%

(viii) In relation to SHM, explain the equations (a) y = A
(ix) What is meant by phase angle? Does it define *ﬂil
(x) Define beats. Explain its one use. @
(xi) Is it possible for two identical waves travei[ifig il the same direction along a string to give rise to a stationary wave?
(xii) Why does sound travel faster in solids\thz

¢) (b) a=-a’
een maximum displacement and the driving force?

12

(i) How would you manage -@

(if) How would you distinguih b

(i) What are Newton’s rings}

(iv) A simple microscope has convex lens of focal length 100cm. Find its magnifying power.

(v) What is the difference between real and virtual image?

(vi) How the power is lost in optical fiber through dispersion? Explain.

(vii) Give an example of a process in which no heat is transferred to or from the system but the temperature of the
system changes.

(viii) Draw PV diagram which show four steps of Carnot engine.

(ix) Why the entropy of the universe always increases?

SECTION —1II  Attempt any THREE questions. Each question carries 08 marks.

. (a)Define gravitational field. Show that work done in gravitational field is independent of the path

followed and also show that work done in closed path is zero. 05
(b)Given that A =i-2j+3k and B=3{-4k find the length of the projection of A on B. 03

- (a)Discuss the elastic collision in one dimension and prove that speed of approach is equal to the speed

of separation. 05
(b)What is the least speed at which an aeroplane can execute a vertical loop of 1.0km radius so that there
will be no tendency for the pilot to fall down at the highest point? 03

. (2)What is a Carnot heat engine? Show that efficiency of a Carnot heat engine depends on the temperature

of the hot and cold reservoirs. 05
(b)Water flows through a hose whose internal diameter is 1.0cm at a speed of 1.0ms™ . What should be
the diameter of the nozzle if the water is to emerge at 21ms™. 03

. (a)Show that frequencies of stationary waves in a stretched string are quantized. 05

(b)A 100gm body hung on a spring elongates the spring by 4cm. When a certain object is hung on the
spring and set vibrating, its period is 0.568s. What is the mass of the object pulling the spring? 03

- (a)Explain diffraction of x-rays by crystals. What are the uses of diffraction of x-rays? 05

(b)A telescope is made of an objective of focal length 20cm and an eye-piece of 5.0cm, both convex
lenses. Find the angular magnification, 03

1112-X1123-18000
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S.# Questlons A B C
1 | Magnification of convex lens is: 1+—%— /}:%\ ﬁ
According to Charles Law which relation is ol
2 e ()
G oo n il i A R }
.4? 3 | Which force is non-conservative? Electric force Mﬁc Nl “ahonal
5 force force force
~
g 4 | Significant figures in 0.00567: 2 P 4 5
3 o 2 0 % & 3
g 5 | Pressure of gas is given as: ?ping\c —p<V:> 5p<v2> I<vis
S - 3
w| 6 | The selfcross product of vector B is: p 1 A? AB
I \9
T| 7 | The distance covered by free falling %@ 2t 78.4m 4.9m
)]
5| 8 |Theangle 2rradis equalto: M ( /6/ %gsm 90° 360°
= <= N —
ol 9 The angle 8 = wt specify: é@u Critical angle | Solid angle | Phase angle | Plane angle
Y—
D 10 | One giga is equal to: 10° 105 107 103
S
% 11 | Magnitude of unit vector ix ] is: k -1 -j 1
m ]
0| 12 | The value of ‘g’ at the center of earth is: Infinite 2g 3g Zero
13 Serthion 2 b°d5’ s oot 20N 196N 19.6N 1960N
14 T’h&.&ﬁf/%wscqé‘(y Jé/L ’%j Kg'ms? | Kem™s? | Kg'lm? | Kems™
- - C -
15 Energy stored in sprmg is: Elastic P.E. Gy oot K.E. hemical
P.E. PE.
16 | Sound travel faster in: CO, H, 0, He
17 | The wavelength of x-ray is of the order: 10m 107°m 10~%m 10cm
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SECTION ~1
2. Write short answers to any EIGHT. parts. 16

(i)  Write the dimensions of (a) pressure (b) density.

(ii)) Why do we find it useful to have two units for.the amount of substance, the kilogram.and the mole?

(iii) Differentiate between random error and systematic error.

(iv) Whatare the uses of dimensions?" _

(v)  Motion with constant velocity.is a special'case of motion with constant acceleration. Is this statement true?
Discuss.

(vi) At what point or points in its path does a projectile have its minimum speed, its maximum speed?

(vii) A projectile is thrown from ground with velocity of 10m/sec at an angle of 30° with horizontal. Find the time
taken to reach maximum height.

(viii) Why do you keep your legs far apart when you have-to stand in the aisle of a bumpy riding bus?

(ix) Why does the pressure of a gas in a car tyre increase when it is driven through some distance?

(x) Is it possible to convert internal energy into mechanical energy? Explain with an example.

(xi) A heat engine takes heat of 100J from source and rejects 20J heat to the sink. Find the percentage efficiency of
heat engine.

(xii) Starting from the relation for pressure of the gas prove that T =-§;— 2

3. Write short answers to-any EIGHT parts. @
(i)  Explain the multiplication of a vector by a scalar
(i) Two vectors have unequal magnitudes. Can their su %xplain.
(iii) The vector sum of three vectors gives a zero resul be the orientation of the vectors?
(iv) Define conservative field and give two exampli h@
(v)  An object has 1J of potential energy. Explai
(vi) When rocket re-enters the atmosphere, i
(vii) Why the objects in satellites appear ghtless?
% in its significance..
Lo=mvr.

(viii) What is-meant by moment of inerti
(ix) Show that the orbital angular

ore order of spectra using a diffraction grating?
re better than ordinary sunglasses?

(xii) Explain the optical rotation of light.

4. Write short answers to any SIX parts. el
(1)  Explain, how swing is produced in a fast moving cricket ball? Vide .,
(i) ~ What is meant by the phase angle? Does it define angle betwsen maximiin'dispMcement and driving force?
(iii) Differentiate between forced and free oscillations?
(iv). What is the total distance travelled by an object moving with SHM in a time equal to its period, if its amplitude is A?
(v)  How can we find out unknown frequency of a turning fork by beats?
(vi) How can the speed of a car can be found by Doppler’s effect?
(vii) Explain why sound travels faster in warm air than in cold air?
(viii) Explain in brief the single mode step index fiber.
(ix) Differentiate between angular magnification and resolvi ng power of an optical instrument.

oes it nean?
ne becomes very hot. Where does this heat energy come from?

12

SECTION —II __ Attempt any THREE questions. Each question carries 08 marks.

5. (a)Define conservative field and show that earth’s gravitational field is conservative. 05
(b)Show that three vectors i+ j+k , 2i-3j+k and 4i +j—5k are mutually perpendicular. 03
6. (a)Derive relations for rotational kinetic energy of a disc and a hoop. Calculate their velocities at the
bottom of an incline of height h when both starts moving down at the same time. 05
(b)A truck weighing 2500kg and moving with a velocity of 21ms™ collides with stationary car weighing
1000kg. The truck and the car move together after the impact. Calculate their common velocity. 03

(Continued P..... 2)
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7. (a)Discuss effect of pressure, density and temperature on speg
(b)Water flows through a hose whose internal diame €
the diameter of the nozzle if the water is to emerge)a

applications.
(b)A block weighing 4.0kg extends @
removed and a 0.50kg bo

then released, what is it§-per

9. (a) What is Carnot engine

&

{ 6f sound. Also prove that v, = v, +0.61t

2’by 0.16m from its unstretched position. The block is

g from the same spring. If the spring is now stretched and

xplain its working and calculate its efficiency.

(b)An astronomical telescope having magnifying power of 5 consists of two thin lenses 24cm apart.

Find the focal lengths of the lenses.

0-X1122-40000
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—

[ | ————
| S#| Questions A B C _D
: ; . - 1
1 | Dimensiops of angular velocity are: LT ] LT pET™]
I R - v T
o)) -
5 2 | Bemoullj’s equation gives the dimensions of: Pressure Eﬁr%' /F@}? Lﬁ:-_]‘f){(t}’
.4::;‘ [f;::__- . . T i L/ [ { ; :’ Q /]
2) 4 . L phac i3 2 rad, the PRSI Xosin ot Xotosot ot é’ro
E displacement in SHM will be:
g 4 o an ear can recognize beats having maXimém 40Hz 5Hz 10Hz
Tequency equal to: A ,
, =
=35 | I 10 wayes occupy 15¢m, what is the wavelength? 0%>6 O 6em 1.5cm 15m
= ) : — .
g 6 zg‘:: a red light is replaced with blue light in \@sﬁ Decreasta Rema:;s B_ecorpzs
= ung’s experiment, fringe spacing: P by sam infinit.
Ifthe I 2 o> 1 ;
v7 focal lengths of objective and eye-pi 1 Three times | Four times
B _m___]_:’_l;_‘fji,_the length of telescope becomesz/ A N 2 \ble % Ra ;
D 8 A N T Remains Becomes
= When jice melts, entropy : | E%%“”es unchanged |more negative
59 | The relag AU, SOt thip {—Adlabatic | Isothermal | Adiabatic
:;________:f_lftmn —W = +AU,, repobicats thyprocy expansion expansion |>compre3sign
k72 . . lectri
>]‘0 Which is a base quantity? Area’ ~ «f Charge Eun‘cn(t; Force
D —— i
A m 3 = 4
28 ©asurement of a needle diameter, D =4.5 + s % 0 02 %
-U:D-—qig_]_-_@_m has percentage uncertainty: iy 2 i 5
MI2 | fi+5 4k is equal to: 3.2 243 N 1
Forgv‘ﬁat = - —
gle between velocity and ¢magnetic
13 | felq, orce on 7?&5&& pa:ﬁcme 90° 45° 0° 180°
_““%““*—’é’“&c"
e . - -
" shouizaﬁlf’ss bﬂﬁi“‘jﬂ’“"”{ calearth | p v e | Elliptical | Hyperbolic | spherical
15 H < L oy
OXizontal acceleration of projectile motion is: G 4 Oms™2 12ms™2
Vit — : :
16 Tth increasing attitude, the absolute gravitational Becomes more | Remains
1| POtential energy of an object: SaETeases Deseans negative constant
17 | FOr aniform circular motion, tangential Centripetal | Centrifugal Angular Fess
L1 ®®C<leration equals: acceleration | acceleration | acceleration
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SECTION -1

2. Write short answers to any EIGHT parts. 16

1w
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. Write short answers to any SIX parts.

(i)  Write the dimensions of (a) pressure (b) density.

(ii)  Write that the famous Einstein equation E =mc? is dimensionally constant.

(iti) Ulustrate with an example, how uncertainty is:calculated in addition of quantities?

(iv) What is systematic error? How can it be reduced?

(v) Define impulse and show how it is related to linear momentum.

(vi) At what point or points in its path does a projectile have its minimum speed, its maximum speed?

(vii) Why the kinetic energy is not conserved in inelastic collision?

(viii) What happens to the velocities of the body in an elastic collision when a light body collides with a massive body
at rest?

(ix) ls it possible to construct a heat engine that will not expel heat into the atmosphere? Explain in brief.

(x) What happens to the temperature of the room, when an air conditioner is left running on the table in the middle
of the room?

(xi) Discuss in brief the power stroke for a petrol engine.

(xii) Differentiate between reversible and irreversible process.

. Write short answers to any EIGHT parts. @ 16

(i)  Define torque. Write its unit and dimensions.
(ii)  The vector sum of three vectors give zero resultant. What can L@ncnt&ﬁon of the vecters?
(iii) State the conditions of equilibrium. o
(iv) State work energy principle.
(v) What is Salter’s duck? How it is used % proquce energyy
(vi) A boy uses a catapult to thrdw a stone whiclae Kenk! 1 smdshns_a green house window. List the possible

energy changes.
(vii) State law of conservation of angular momeén@u.” Write its one application.

' eF elo ity and angular velocity. If one of these is given for a wheel of’

(ix) What is “INTELSAT"? Writ \';\ apacity of “INTELSAT-V".

(x) What is the difference between action and polarization?

(xi) Define thin film. Give i(stWo examples.

(xii) Could you obtain Newton’s rings with transmitted light? If yes, would the pattern be different from that obtairned

with reflected light?

(]

()  Why fog droplets appear to be suspended in air?

(i)  Show that in SHM the acceleration is zero when velocity is greatest and the velocity is zerc when the
acceleration is the greatest.

(iii) Write the two characteristics of simple harmonic motion.

(iv) What is meant by damped oscillations?

(v)  What are the factors common in transverse and longitudinal waves?

(vi) How beats are useful in turning musical instruments?

(vit) What is the frequency of fundamental note for an organ pipe of length 50cm, open at both ends? (speed of
sound = 340m/s)

(viii) ‘An astronomical telescope having magnifying power of 5 consist of two thin lenses 24cm apart. Find the focal
lengths of the lenses.

(ix) What is meant by total internal reflection? Explain by a ray diagram.
f

| SECTION —1II  Attempt any THREE questions. Each question carries 08 marks.

. (a)Show that work done in earth’s gravitational field is independent of the path followed. 05

(b)Find work done when the point of application of force 3+ 2} moves in straight line from the point
(2,~-1) to the point (6, 4). 03

(Continued P..... 2)
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6. (a)What is the difference in real and apparent weight? Discuss the change in apparent weight with up

and down accelerated motion. 0s
(b)A truck weight 2500kg and moving with a velocity of 21ms™! with a stationary car weighing
1000kg. The truck and the car move together after the im@. Calculate their common velocity. 03
7. (a)State and explain Torricelli’s theorem. o 2 05
(b)A church organ consists of pipes, each open at of different lengths. The minimum length is
30mm and longest is 4m. calculate the range of the fundamental notes.

{speed of sound = 340ms™)

8. (a)Discuss the diffraction of light
(h+A 100.0gm body hung on a spft
the spring and set vibrati

ction grating and prove that dsin6 = nk 05

longates a spring by 4.0cm. When a certain object is hung on
period is 0.568s. What is the mass of the object pulling the spring? 03

9. (a;Write the principle, ction and working of astronomical telescope. Also find its magnifying power. 05
{11 reversible 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. 03

10-X1122-17000 - c@ pakcity.org %n
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S.# Questions A B & D
1 | The moment of inertia of a ring is equal to: %rnr2 mr? %mr2 %mr2
2 | 1kWh= :c@ paKCIW-Ol’% 3.6 3.6m) 3.6kJ 3.6MJ
The rate of change of momentum of a bod Appli =
3 equals to: & Y Work done pg[::zd Applied force| Impulse
The range of projectile is maximum when o ” "
‘ projectile is thrown at an angle of: A _Af)(é‘f\ 50° 90
= AR <
5 |FA=2-}+2k thenA=: 2 (@\> 3 5 9
_ PALY
6 The area of the p.arallclo-gram. formed with A %@) AB cos 8 AB tan 8 AB
and B as two adjacent sides is equal to: "
\‘ S’
7 | The units of gravitational constant have units; NmZkg™! Nmkg2 Nm?kg? Nm?kg™2
D . : g
. AT AN e
8 | Work have same dimensions as that }i % p/Momentum - [\  Power Torque Impulse
= N i + e Al .
9 | Carnot engine consists of: (\(@) Two steps Three steps Four steps Five steps
T
10 For adiabatic process, the fitst law of Q=W W =-AU Q=AU Q=AU+W
thermodynamics gives:
If N is the number of rulings on the grating, then N |
11 | the resolving power in the mth order diffraction R=— R=1 R=mN R=—n
: . m N mN
is equal to:
A _ Circular Plane wave Spherical Elliptical
12 | The light from the Sun reaches the Earth with: Waive fronts feoits e Tronts || v Bt
13 The distance between a node and the next antinode a 2 A A
Is: 4 2
The increase in the speed of sound for one degree - - = -1
i Celsius rise in temperature by: 0.61cms :6ims o Ao
15 If the length of a simple pendulum is doubled, its Will not Will also be Willbe | Will increase
period: change doubled halved by 1.4 times
16 | A chimney works best when it is: Tall Wide Short Narrow
17 | The SI unit of angular displacement is: Meter Degrece Radian Revolution
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SECTION -1
Write short answers to any EIGHT parts. _ 16
(i)  Show that the expression vg =V; +at is dimensionally correct where v; is the initial velocity att=0,“a”
is the acceleration and vy is the velocity at fime “t”.
(i) The wavelength A of the wave depends on the speed v of the wave and frequency f. Decide which of the

5 v
following is correct? f=vA or f= T
(iii) Find the dimensions and hence the SI unit of coefficient of viscosity. _
(iv) Does a dimensional analysis give any information on constant of proportionality that may appear in an

algebraic expression? Explain.
(v) Define null vector. What is the difference between null vector and zero vector?
(vi) Write the position vector in one coordinate system, two coordinate system and three coordinate system.
(vii) 1f A=2i-10] and B=6k. Find AxB (cross product).
(viii) Explain how the swing is produced in a fast moving cricket ball?
(ix) Show that the range of projectile is maximum when projectile is thrown at
(x) Describe a case when a massive body collide with light body at rest.
(xi) How the helmet safe from injury in accident?

(xii) Water flows out from a pipe at 3kgs™! and its velocity changes from %@o zero on striking the wall.
Find the force exerted by the water.
© "

an angle of 45° with the horizontal.

hot. Where does this energy come from?

. Write short answers to any EIGHT parts. o)
(i) A girl drops a cup from a certain height which breaks i What energy changes are involved?

(i) When rocket re-enters the atmosphere, its nosecone b@
(iii) Define absolute potential energy. Give its unit.
(iv) Define angular momentum. What is its directj

(v) Define angular velocity and angular accel

(vi) What is meant by moment of inertia? B its significance.
(vii) Under what conditions does the addj ‘fé wo simple hormonic motions produce a simple hormonic motion also?
hy it which resonance plays an important role.

(viii) Describe some common pheng ‘ :
(ix) Does the acceleration of sip gai brmonic oscillator remain- constant? Is the acceleration zero anywhere?

(x) What s period of 250 cyéles per second of sound waves?

(xi) Find the temperature at which the velocity of sound in air is two times its velocity at 0°C.
(xii) If velocity of sound is 332ms™! at 0°C then what will be its velocity at 10°C?

12

. Write short answers to any SIX parts.

(i)  Under what conditions two or more sources of light behave as coherent sources?
(i) How would you manage to get more order of spectra using 2 diffraction grating?

(iii) State Huygen’s principle.
(iv) If a person was looking through a telescope at the fuill moon. How would the appearance of the moon be

changed by covering half of the objective lens?
(v) Why is the astronomical telescope preferred to use in normal adjustment?
(vi) Why does the pressure of a gas in a car tyre increase when it is driven through some distance?

(vii) Is it possible to construct a heat engine that will not expel heat into the atmosphere?

(viii) State Carnot’s theorem.
(ix) Differentiate between internal energy of a substance and internal energy of an ideal gas.

r SECTION —1II  Attempt any THREE questions. Each question carries 08 marks.

(a) Define scalar product of two vectors with examples. Write any four characteristics of scalar product.
(b)Two spherical balls of 2.0kg and 3.0kg masses are moving towards each other with velocities of
6.0 m/sec and 4 m/sec respectively. What must be the velocity of smaller ball after collision if

velocity of bigger ball is 3.0 m/sec.

(a)Describe the stationary waves produced in a stretched string and prove that their frequencies are quantized. 05
(b)A 70kg man runs up a long flight of stairs in 4.0 s, The vertical height of the stairs is 4.5m. Calculate
03

his power output in watts.

01,04

03

(Continued P..... 2)



Please visit for more data at: www.pakcity.org

Faisalabad Board-2021

SR

7. (a)Define laminar and turbulent flow and derive an expressign @gem,oulli’s equation.

(b)A 1000kg car travelling with a speed of 144kmh™ X

centripetal force.

urve of radius 100m. Find the necessary

8. (a)Define molar specific heats of a gas. Also %@t Cp=Cv=R

(b)A block of mass 4kg is dropped from a g f 0.80m on to spring of spring constant k =1960Nm™".
<

Find the maximum distance through

9. (a) What is compound microsco
magnifying power.

(b)Sodium light (A =589

is the highest order of

a@ pakcity.org %"

the spring will be compressed.

cribe its construction and working. Also calculate its

ncident normally on a grating having 3000 lines per centimeter. What

spectrum obtained with this grating?

35-X1121-38000
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You have four choices for each objective type question as A, B, C and D. The choice which you think is correct, fill the

W

Q.No.1 relevant circle in front of that question number on computerized answer sheet. Use marker or pen fo fill the circles.
77 Cutting or filling two or more circles will result in zero marks in that question. Attempt as many questions as given in
objective type question paper and leave other circles blank.
S.# Questions A B (& D
1 |If K-§=|Zx§| then angle between A and B is: 0 -:f- % n
2 Dimcnsionsoof ratio of angular momentum to linear [MoLTo] [M'L'Tl] I:'MleTl] [M"L‘lT']
momentum is:
3 | Dimensions of ,|[F— are [M°LT1:| [ML"lT] I:MLZT_J] [ML'IT_I:I
4 | Magnifying power of telescope is: T T 5 A
0p, FaN € fofe
In Michelson interferometer a fring is shifted each time {‘§%>\ A A
S the mirror is displaced through: 1(‘6) & 4 “exa
ibrate wi - >
6 If-pcnd.ulum vibrate with frequency 0.5Hz, then its lengt(l; { e 50cm S 99em
will be: @
o T s : >
7 Bernoulli’s equation is based upon law of conser@g@ Momeatum | Eoergy Mags Chacge
of: N
V@)
8 | If speed of moving body is doubled its %(\ Doubled Halved |[Unchanged| 4 times
@)
9 | SIunit of molar specific heat N Jmol'K™' | JmolK™ | JmolK | Jmol!
Highest efficiency of hca@i}lc whose lower 4 A . o
10 temperature is 17°C and higher temperature is 200°C is: 2% At e i
The stretched string of length 2m vibrates in 2 segments.
H The distance between two consecutive nodes is: ot fm Dim im
Electro-
12 | Tuning fork is source of: Heat Light Sound magnetic
waves
13 Bot:_monal kme:t:c energy of the hoop moving down on lmvz i lmvz im 2
inclined plane is: 2 4 4
14 | Pull of the Earth on 20kg body on surface of Earth is: 20N 196N 15.6N 1960N
15 | Rate of change of momentum is called: Force Pressure Tension Impulse
Mass of fuel consumed by a typical rocket to overcome
16 earth’s gravity is: 1000kg/s 100kg/s 10000kg/s 10kg/s
17 | i-i=j-j=k-k is equal to: a%pakcity.org%a 0 1 -1 2
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SECTION -1

Werite short answers to any EIGHT parts. 16
(i)  Show that formula T =2n E is dimensionally correct,

(11) Add the following velocities given in m/s up to appropriate precision: 23.1 , 0.002 , 0.00023 , 5-12
(!u) Define the terms (a) Precision (b) Dimensions of physical quantities.
(iv)  Write the dimensions of (a) Coefficient of viscosity 1 (b) Energy.

(v)  Define the terms (a) Resultant vector (b) Subtraction of vector.
(vi) What is the unit vector in the direction of the vector A =4i —33 ?

(vii) Suppose the sides of a closed polygon represent vector arranged head to tail. What is the sum of these vectors?
(viii) Define the terms (a) The time of flight (b) The range of projectile.

(ix) What happened when light body collides with a massive body at rest?

(x) Find the time of flight of projectile when it is thrown at an angle of 30° with horizontal.

(xi) Explain the difference between laminar flow and turbulent flow.

(xi1) Explain what do you understand by rocket motion?

3. Write short answers to any EIGHT parts. 16

(i) Calculate the work done in kilo joules in lifting a mass of 10kg throug rtical height of 10m.

(ii) A person holds a bag of groceries while standing still, talking a friei r@r is stationary with its engine
running. From the stand point of work, how are these two situatiofis similar?

(iii) Derive the mathematical expression for escape velocity. O

(iv) What is meant by moment of inertia? Explain its signi

(v)  What is meant by angular momentum? Also defin

(vi) Define angular acceleration. How angular and

(vii) What should be the length of a simple pen

(viii) If a mass spring system is hung verticall

(ix) Describe two common phenomenga~

(x) Is it possible for two identical
wave? Explain.

(xi) Find the frequencies pr in organ pipe when it is open at both ends.

(xi1) What are beats? Also mention one use of beats.

4. Write short answers to any SIX parts. 12

(i)  In the Young’s experiment, one of the slits is covered with blue filter and other with red filter. What would be
the pattern of light intensity on the screen?

(ii) Differentiate the interference and diffraction patterns of light.

(i{i) Write the conditions for detectable interference of light waves.

(ivy Why would it be advantageous to use blue light with a compound microscope?

(v) How convex lens act as a magnifying glass? Explain.

(vi) Give an example of a process in which no heat is transferred to or from the system but the temperature of the
system changes.

(vii) Is it possible to convert internal energy into mechanical energy? Explain with an example.

(viii) Define internal energy of a substance. Is it state function?

(ix) How first law of thermodynamics explains human metabolism? Explain.

SECTION —II  Attempt any THREE questions. Each question carries 08 marks.

conservation of angular momentum.
locities are related? Explain.
hose period is 1 second at a place where g =9.8ms™.

yand set into oscillations, why does the motion eventually stop?
el resonance plays an important role.
ravelling in the same direction along a string to give rise to a stationary

5. (a)State and prove law of conservation of linear momentum. o ' 05
(b)Two forces of magnitude 10N and 20N actona body in directions making angle 30° and 60° with

x-axis respectively. Find the resultant force. 03

6. (a)Explain the interconversion of potential energy and kinetic energy (i) When there is no frictional force o

(ii) When frictional force is present. .
(b)The frequency of the note emitted by a stretched string is 300Hz. What will be the frequency of the

note when the length of the wave is reduced by one third without changing the tension? 03
(Continued P..... 2]
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7. (a)State and prove Torricelli’s Theorem with diagram. @ 05
(b)Calculate the angular momentum of a star of mass 2.0x1Q3° nd radius 7.0x10°km, if it makes
one complete rotation about its axis once in 20 days., s its kinetic energy? 03

8. (a)Define simple pendulum. Show that its motion j

time period.
(s _";l' 1>

(b)Estimate average speed of nitrogen molec
9. (a)Explain the diffraction of X-rays b 3l and derive Bragg’s law. What are the uses of diffraction
02,02,01

of X-rays.

(b)A simple astronomical tele in normal adjustment has an objective of focal length 100cm and
eye piece of focal lengt
(i) Where is the final im

. Discuss its working derive relation for its

05
ir under standard conditions of pressure and temperature. 03

formed? (ii) Calculate the angular magnification. 03

a@ pakcity.org %a 36-X1121-35000
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S.# Questions A B c D
1 | Equation of continuity gives conservation of: Energy Power Mass Density
@) : - ; T —— P :
e 3 Orbiial velocity of a satellite of mass “m," | GM J Gmg GM R
g orbiting around earth of mass “M" is: Y oor ! r ! r vE :
o ' £
'O 3 | Inrotational motion analogous of force is: Torque | Inertia Velocity Momentum
x| - I |
& 4 | Scalar product of force and velocity is: Wark : ! ‘ Energy | Acceleration |
. L0 O, T } S——
3 i . ’ ; : i I Lines :
- S | lmpulse has same umt as that of? Force @\;mrg}' ; Mass i - :
= ' & i momentum §
. — : o ———— S - — -~ : [ P —— - . .i e e e —— '
Jc-é 6 | Cross-product of j«& is: i 1 i I <
: ¢ : T
© . Ilecmpgmnr components have angle between 45° 60 i 9ye
] them is: i
© - e = _
@ 8 | The quantity 2.3 *10"* can be wrilten 2s: 0.023 1.23 i 2.3 i
£ N | | -
O . <Y W : P : S —. 7 _— —j
= 9 | Light year is the unit of: N | Light Time | Velocity Distance |
= o L L i
O I .d 5 N » N . 1! n -C. . . ! . !
O L 10 An ideal heat engmelt.ﬁﬂgtﬁ be 100% eflicient if | 0K 0°C WoK i 100°C |
e i its cold temperature is: i i _ ! i
0 ' e . g 2 P Ve
> ¢ 11 ¢ Average translational K.E of a gas molecule is: <A K1 ~3-kT =k i
; 5 - y S - .
% y H r H t a4 R 4 ] b K4 -
© 12 Near point for a person is at J MOOdm =3min P =W AT
) 3 — ] 1 ) sl
n : i . | - i " :
o 13 Angle between ray of fight and wave frant is: : Zero 60 45° i 9u )
e i A o $ - EnEn 2
i B moo m oo 1
14 Speed of sound in vacuum is: 52— ¢ 333~ 20— | Zero |
— RO : = il el
gz ! IUastring vibrates in < n " loaps, the wavelength 2 ' nf 2 ' v i
! i of stationary wave will be: n 2 f i 2n
16 ! Product of frequency 7 and time ™~ t " is: l : Displacement | Velocity  : Amplitude
: : L 1
e - " e - PR o e . 5 .
i Product of area of ¢ross section, velocity and E Volume | Density | Miiss Weight
i

Frime gives:
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SECTION -1
2. Write short answers to any EIGHT parts. i

() Write the dimensions of pressure and density.

(i) Define radian and steradian.

(iii} Two veciors have unequal magnitudes. Can their sum be zero? Lxplain.

(v)  Suppose the sides of a clnsed polygon represent vectors arranged head fo tail. What is the sum of these vectors?
(v} Give two tactors on which turning effect depends.

(vi)  When arocket re-enters the atmosphere. its nose cone becomes very hut. Where does this heat energy come from?
(vii) Detine law of consesvation of energy.

(vii) Expiain the difference between laminar fluw and turbulent flow.

(ix) Define venturi effect. Also write its refation.

{x) 1fa mass spring system is hung vertically and set into oscillations, why does the motion eventualiy stop?

{xi) Describe some common phenomena in which resonance plays an important role.

(xii) Define periodic motion. Give example.

3. Write short answers to any EIGHT parts, 16
(i) At swhat point or points in its path docs a prajectile have its minimum speed, its maximum speed?
(i) Can the velocity of object reverse the direction when acceleration is constani? If so, give an exampie.
{iii7  The horizontal range of projectile is four times of its maximum height. What is angle of projection”
(iv)  Define ballisiic Mght and ballistic trajectory.
{v) When mud tlies off the tyre of a moviny bicycle. in which direction does it ixplain.
(vi)  Why does a diver change his body positions before and after dising in th
ivigy Differentiate berween real weight and apparent weight.

viid) How stiany radians are there in 2 depree? O
(i) Explain the erms crest, wough node and anti-nonde. ‘
(3] How are beats usetul in tuning musical instruments? =

(i)  Why sound travel faster in hydrogen than in oxvgend
(xii) What do you mean by sonar technique? Exp

4. Write short answers to any SIX pagy. -
- {1y How would vou distinguish betwdey '& ed light and polarized light
(i) An oil film spreading over a wel {OdTRA ws colours. Explain how does it happen?
(i) Under what conditions two or
(iv)  Why would it be advantagaoe

(v Dinereatiate between W& agnilication and angular magnification.

{vi)  Why does the prcssur a'gas in a car tyre increase when it is driven throuph some distance”’
(vid) 15 n possible 1o convert iniernai energy in nechanical energy? Explain with an cxample
(il Does the entropy of 2 systan increase or Jecrease due to triction” Explae brictly
i) State first L of thermodynamics.

| _SECTION ~11 __Anempt any THREF: questions,’ Each yuestion carrics 08 marks.

)
[

—————— | — — e t——————— "

_(aiDerive Bovle's law and Charle’s law from the pressure of a £as equation. g3
th)Suppase. we are told that the acceleration of a particle moving in a circle of radius r with uniorm
velocity v is proportional to some power of r. say r', and some pawer of v.say v™. detenmine the

-

powers of rand v. 03
6 taiDefine vector product. Write any four characteristics of vector product. ns
(b1 100¢ vulf ball is moving to the right with a speed of 20ms . It makes a head on collision with
an Bkg stee! ball, initially at rest. Compute velocities ol the balls after colhision. 03
7 (aDiscuss the inter-conversion of potential and Kinetic 2nergy in absence ot air friction. Also discuss
the effect o air resistince. 03

(b1A stationary wave is established in a string which is 120cm long and fixed at both ends. The string
vibrates in four segments. ata (requency of 201z, Determine its wavelength and the fundamental

frequency. 13
8. (2)What is simple peadulum? Show that motion of simple pendulum is simiple harmonic, Also derive
expression for its time perind. {3

(A grsmuephone recond turntable accelerates (o rest to 20 anvular velooitn of 13 ey i ap 1A
Wonat (s 0TS averaed anclar acceieratin
4 car What s anipie .-'.-.:;.-.«-;--;\.-' [y pibre e coomatruin o awerbing 302 ais Jeenn g the rotels
angular inugniticaineg
VB Light o =+ = 3X9nng s ineident pormually o gratine Dav ey loamr aes per Centmeter W tat i the
haghesi onder. the spectrum obtatned with this grahine ”
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——mtm—y f e emm= S Bt B o 8 e

S.H Questions A B ' G i D |
1 | Dimensions of power are: MET?) | LT (MLT] | [MLT ‘1

i -

" s : : s 2% i

3 [f error in measurement of radius of circle is 2%, 1% o 4% ! 8% .
then permissible error in its arca wikl be: ; |
Three vectors A . 8 and C satisfy the relation ! i :
P 3 1 A-B=0and A - C=0.thevector A is B C . B-C . B<C
| {panallelto: |- 1’ !

4 ! Angle between the veciors ( i+ :i) and (j<K)is: 0° 3 ane | L8 i

@)
S
<
>
==
&)
-
m .
o :
S > f v is numerically equal | ; ;
S - Ift'hq. nllom‘cmum of a body 1s werically eq | o @ e : o © fus!
: to its kinetic enzergy. then speed of body is: ! i
< ; Z L\ : i il i
HE i 6 | Areaunder force-displacement graph gives: I i ; Power i Work done  Acceleration
© S o s e g b ——
: : : . ; i { Moment of Angular
-FE $ In rotational motion, analogous of mass 1s; %3.-\10":1::":"“ Inertia 5 . gl :
© i ¢ AN | inertia montenium
. S . g - H !
O i g A body 1s moving in a cireular path, The i 180° ; 00 !_ 45¢ 0° '
Qo 1 between its linear velocity and anp,q-k&\\ ity 15 ! t : T !
- o . - .. . N ] i i e s 2 - - iy - '
o Fhe velocity of rain drop antaips antvalue . . i Upthrustot @ Surface 1§ Viscous loree
E 9 * Air curcents ! ; i i P Y
Fdue to: i air | tension  fexerted by air:
e - ot ol - i 3 -
O § ; N : , = fah - ol ;
‘: th ' Speed of elMlux is meastretd by the refation: v=yth va @It YN RATH ,\..'-?gh
o Bl . In mass spring svstem. 5 K7, represents: i Total energy 3 KN.E : Pk Velaeity
® f - Lo -' .e
.~ i emperature of 0°C © L ; L . .
% . _S.Pwd of sound in vacuum at a temperature ol 0°C ' Padfdb 340ms | 333t e
o)) ... o 3 L U TOOS—
o ~The frequency of sound in a medium is = (“ and ! ’ i
S 13 velocity v TLE frequeney in same medium } \' } 2y : k3% i S
{ becomes 4 "then velocity willbe: e, . . SIS S
' i In Young's double slit experiment, the fringe : d f )L i r.d
B el Z d/L ; = T
spacing is equal to: ' +L : d L
: - i . - 1 e I
15 i N fi . s . | Realand | et i.'r"‘l: Virtual and | Virtual and
§ | Nawee ofimage io compound microscope Is: inverted | a S imerted crect
+ When all svstems are taken together as the i g i Remains ~ Nothing can
164 . 4 A Decrese 1 Increase ! cided
i universe, the entropy ol universe always: | ~ ' unchanged be decide
0 17 ¢ The efficiency of diesel engine is about: P 10% 10 20% ; 15% 10 23% F 25%10 35% ; 33 030"
! i i

!

e mmmmmmma 5 m e o m o e e e —————— 2
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SECTION -1

2. Write short answers to any EIGHT parts.

(i) Write the dimensions of pressure and density,

(ii)  Differcntiate between precise and accurate measurement.

(i) Can the magnitude of 4 vector have negative value? Explain.
(iv) Can you add zero 10 a null vector? Explain.

(v)  Determine the direction of A = =3i —&j with positive x-axis.
(vi)  An abject has one joule of potential energy. Explain what docs it mean?
(vii) What do you mean by aquifer?

(viii) Explain the difTerence between laminar ttow and wrbulent fow,
(ix) How an aeroplane is lifted upward?

(x) Can we realize an ideal simple pendulum? Explain.

(xi) Does frequency depend on amplitude for harmonic oscillators?

(xii) A spring of spring constant k" is cut inte two equal lengths then what will be the spring constant for each part?

Explain,

. Write short answers to any EIGHT parts.

(i) Show that impulse and momentim have same units.

1h

(i) Anobjectis thrown vetically upward. Discuss the sign of acceleration due to gravity, relative o velocity while

object is in air,
(iii} Explain the conditions in which velacity v and acceleration a of 1 car are perpendicular to each other.
() Detine ballistic missile and Sallistic rrajeciory.
(v) Showthatlrad - 537.3"

(vi)  What is meant by mornent of inertia”? Explain its significance. @
{vii) Duscribe what should be the minimum velocizy for a satellite to orb { (e earth around it
(vili) How artificial gravity is produced in the anificial satellite® Eapl m

{ix) How are beats usclul in tuning 2 musical instrument? Explag

{x1 Why sound travels faster in solids than in gasses? <2
(xi) Define electromagnetic waves. Give example. %

() s it possible for two identical waves uavelling | cction along a string to give rise ro stationary waves?

Explain @
. Write short answers to any SIX parts,

(1) Give the two pans of Huvgen's princi
(i} Under what conditions 1wo ar muzgS0dre@s 01 liehs behave as coherent sources?

Gy How would vou distinguish b RAn-polarized and plane-polarizad lights?

(v} What is resolving power yptical mstrument™ Give its tormula,

(v Why would it be advap@gtous 1o use bluz light with 4 compound microscape”

(vi)  Derive Charles’ law tromhe kinetic mojecular theory of gasses.

(i) Why does the pressure of a 2as in a Sar tyre increase when s dnven through seme distance?
(rui) Can the mechanical energy be converted completely into heat energy? IF 5o give an example.

Oﬂ.

tixd Does entropy of 3 system increase or decrease due 10 iction? Briefly explain using formuba for change in emrop_\

SECTION — I Attempt any | HREE questions. Each question carries 08 marks,

.ty What is meant by Jullulaiom ul‘ ph\ sical qu1mmu’ How can you derive formula for the tine period

ol simple pendulum using dintensional analysis
ibiEstimate the average speed of nitrogen miolecules in aic under FIABHErd nBRoRd AT $53R8 ire and
lemperature.

. @)Statz and prove law of conservation of momentum.
(hiTwa particles are located at 7 =31 -7j and r, = =2i « 3j respectively. Find buth the magnitude of

the vector (F - ) and its orientation witl respect 10 the X-axis.

. (2)What are stationary waves? Discuss the stat:onary waves in air column with (i) both ends open

(1) one end open, o
thilow large a force is required to accelerate an electron (m=9.1+<10 kg from rest 1o a speed of
2.0<10"ms " through a distance of 3,0¢m )

- (@)Derive a relation for the Trequency of a rotating spaceship to achieve the astinicial gravity equal to

FAs, ﬂ ” . ."-1 '
PT A Dens G SR 1S JPOPRCS TR0 BTt T NI T g 8 PE 8 e RTIn Constlant

R% U oM PEOA ENS IMANNIGI Shrlaliet ST N WG LE aDnnL A S culnpressed
v WRA s Fraction granng’ 'k'r VO STat g slaslen Lor e ave ength ot Dght v
£ A7 aaenennerLa! teleseene Raseng A.,_:-_ Wi pemearind Sy wis i lenses 2a0m apan

. " e, b Wt onh
DT ek e il *huh\-u'\ HE H TS AT
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objective type question paper and leave other circles blank.
S.# Questions A B C D
N . Electric
1 | Which is the base quantity? ) Charge Arca Force P—
2 | Light year is the unit of: C’% pakcity.org %" Time Light Velocity Distance
Magnitude of resultant of two forces 6N and 8N
: acting at right angle to cach other is: 6N 10N &N Zero
If both components of a resultant vector are
4 negative then resultant lies in: 1st quadrant | 2 rant | 3rd quadrant | 4th quadrant
N
§ | Rate of change of momentum is equal to: lmﬁw\o Torque Velocity Force
1f work done is negative then the angle between N 5 & Greater than
I ; m ro 90 45 o
force and displacement is: A/ 90
Time period of geostationary satellite of radi N 34
A, ((5@ 6hours | 12hours | 18 hours I day
g |Ifa body of mass !Okg is falling :@@\5 Zero o8N 10N 980N
apparent weight is:
9 | Pre‘sspr‘e of tluid wili be loy speed of Ldw High Lo Conistiat
fluid is:
10 I} amplmldc of a sxmp!e peqdulu:‘n is incrcased by 8tinnes % Bimes Kpriss ks
four times its time period will be:
11 | Distance between two consecutive nodes is: % % 22 A
12 | Star moving away from earth shows: Green shift Blue shift Red shift | Yellow shift
13 | Anoil film on water surface show colours due to: | Diffraction | Interference | Polarization | Dispersion
14 | In sonar we use: Sound L) Radio waves | Microwaves
waves waves
15 | In normal adjustment the length of telescope is: —?‘L —EL I+ fi fo +fe
< c
16 | Value of triple point of water is: Zero Kelvin 1K 100K 273.16K
: - J K _tvr )
17 | Unit of entropy is: JK X T JFK

34-X1118-48000
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SECTION -1 3 : :
2. Write short answers to any EIGHT parts. % pakcity.org %" 16

‘ad

. Write short answers to any SIX pagts

(i)  How many seconds are there in one year?

(i)  Does a dimensional analysis give any information on constant of proportionality that may appear in algebraic
expression? Explain.

(iif)  Give the drawbacks to use the period of a pendulum as a time standard.

(iv) Define radian and steradian.

(v) Avector A lies in the XY-plane. For what orientation will both of its rectangular components be negative?
For what orientation will its components have opposite signs?

(vi) Can a body rotate about its center of gravity under the action of its weight?

(vil) Define torque. Write its unit.

(viii) An object is thrown vertically upward. Discuss the sign of acceleration due to gravity, relative to velocity.
while the object is in air.

(ix) At what points in its path does a projectile have its minimum speed, its maximum speed?

(x)  Define ballistic missile and ballistic trajectory.

(x1) A person is standing near a fast moving train, Is there any danger that he will fall towards it?

(x1i) What do you mean by laminar flow and turbulent flow?

. Write short answers to any EIGHT parts. 16

(1)  In what situation work done by a force on a body is positive, negative and zero?
(i)  What is solar constant and what is its value?

(i} An object has one Joule of potential cnergy. Explain what does it mean?

(iv) Why does a diver change his body positions before and after diving%@:o!?
(v) What is the critical velocity? Find its value. @
(vi) What is the main difference between Newton'’s and Einstein’ vabout gravitation?
{vi1) Can we realize an ideal simple pendulum? Explain. o

(viii) How resonance play role in tuning radio?

(ix) The amplitude of simple pendulum should be l ? Explain.

(x)  What arc beats and name its one use?

(xi) How can doppler effect be used to monit flow through major arteries?

(xii) Why does sound travel faster in solid to gases?

12

(1)  Why the polaroid sunglasses ar& p
(i) Under what conditions twgformore sources of light behave as coherent sources?
(uit)  What is Huygen’s principic?
(iv)  Why would it be advantageous to use blue light with a compound microscope?

(v)  How light signal is transmitted through the optical fiber?

(vi) s it possible to convert the internal energy into mechanical energy? Give an example.

(vii) Define thermodynamic scale of temperature.

(viil) State second law of thermodynamics in terms of entropy.

(ix)  Specific heat of a gas at constant pressure is greater than specific heat at constant volume. Why?

SECTION —II  Attempt any THREE questions. Each question carries 08 marks.

(a)Define vector product. Give four characteristics of the vector product. 05
(b)A truck weighing 2500Kg and moving with a velocity of 21ms™ collides with stationary car weighing
1000Kg. The truck and the car move together after the impact. Calculate their common velocity. 03

- (a)Define rotational kinetic energy. Derive expression for rotational kinetic energy of a disc and a hoop. 05

(b)A car of mass 800Kg travelling at the speed of 54kmh™" is brought to rest in 60 meters. Find the
average retarding force on the car. What has happened to original kinetic energy? 03
(a) Define the terminal velocity. Show that terminal velocity is directly proportional to the square of radius. 05
(b)A Carnot engine whose low temperature reservoir at 7°C has an efficiency of 50%. It is desired to
increase the efliciency to 70%. By how much degrees the temperature of source be increased? 03

- (a)Define stationary waves and show that the stationary waves in a stretched string arc harmonic series. 05

(b)A block of mass 4.0Kg is dropped from a height of 0.80m on to a spring of spring constant 1960Nm ™'
Find the maximum distance through which the spring will be compressed? 03

. (a)What is spcctrometer? Discuss its different parts. Write its uses. 05

(b)In double slit experiment, the second order maximum occurs at 8 = 0.25°. The wavelength is 650nm.
Determine the slit separation. 03
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