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SECTION – A 

Time allowed: 25 minutes






    Marks: 17

	Note: Section-A is compulsory and comprises pages 1-6. All parts of this section are to be answered on the question paper itself. It should be completed in the first 25 minutes and handed over to the Centre Superintendent. Deleting/overwriting is not allowed. Do not use lead pencil.


Q.1 
Insert the correct option i.e. A/B/C/D in the empty box opposite each 

part. Each part carries one mark. 
[image: image1.jpg]



i.
Which of the following is NOT the unit of pressure?


A.
kg m-1s-2


B.
kg m2s-2


C.
Nm-2


D.
Pascal
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ii.
When the velocity of a moving object is doubled, its


A.
acceleration is doubled.



B.
centripetal force is doubled.



C.
kinetic energy is doubled.



D.
momentum is doubled.

iii.
What never changes when two or more objects collide? 


A.
kinetic energy of each one.



B.
momentum of each one.



C.
total momentum of all the objects.



D.
total kinetic energy of all the objects.





         Page 1 of 6 



 Turn Over 
DO NOT WRITE ANYTHING HERE


iv.
An object in equilibrium may NOT have 


A.
velocity.



B.
acceleration.



C.
any forces acting on it.



D. 
any torques acting on it.

v.
The mathematical form of first law of thermodynamics for 



an isothermal compression is 


A.
Q = W



B.
-Q = W



C.
-Q = -W



D.
Q = ΔU + W 


vi.
A point mass moves along a circular arc of length ‘
[image: image3.wmf]l

’ and         



radius ‘r’ in time ‘t’. What is its angular velocity about the            


centre of the circle?


A.

[image: image4.wmf]l

/rt



B.
r/
[image: image5.wmf]l

t



C.
2π/
[image: image6.wmf]l

t



D.
2πr/t


vii.
The speed of sound at 0C° is 332ms-1. What is the speed of          


sound at 10C°?


A.
336.1ms-1


B.
338.1ms-1


C.
392.1ms-1


D.
340.0ms-1
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viii.
A ruler of length 0.30m is pivoted at its centre. Equal and        



opposite forces each of magnitude 2N are applied to the ends   



of the ruler, creating a couple. 

[image: image7.jpg]30
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What is the magnitude of the torque of the couple on the ruler       


when it is in the position shown?


A.
0.15Nm



B.
0.23Nm 



C.
0.30Nm 



D.
0.60Nm


ix.
 A body performing SHM has a displacement ‘x’ given by the     


relation x = 30sin 50t, where ‘t’ is the time in seconds. What             


is the frequency of its oscillation? 


A.
0.13Hz



B.
8.0Hz 


C.
30Hz



D.
50Hz

x.
In the Young’s double slit arrangement, shown, a pattern of      



equally spaced parallel fringes appears on a screen placed at S.
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Which quantity, if increased would cause the separation of the    


fringes to increase? 



A.
x



B.
y


C.
d



D.
L

xi.
Two sources of sound have frequencies f1 and f2 respectively, 
        
f1 being slightly greater than f2, what is the period of the beats     
heard when the sources operate simultaneously?  



A.
(f1-f2)



B.
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C.
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D.
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xii.
In the diagram below, the displacement of an oscillating particle        


is plotted against time 

[image: image12.jpg]Dfsplaamcwl'/m
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What does the length AB on the time axis represent?


A.
half the wavelength.



B.
twice the period.


C.
half the period.



D.
twice the frequency.
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xiii.
The diagram shows the action of a magnifying glass
[image: image13.jpg]





Which point is the principal focus of the magnifying glass?


A.
U



B.
V


C.
X



D.
Y

xiv.
The minute hand of a large clock is 2.0m long. What is its            


mean angular speed?


A.
1.0 x 10-3 rads-1


B.
1.7 x 10-3 rads-1


C.
3.0 x 10-3 rads-1


D.
3.5 x 10-3 rads-1

xv.
An object is acted upon by two forces X and Y. A frictional              


force F holds the object in equilibrium. Which vector triangle        


could represent the relationship between these forces?

	A.
	[image: image14.jpg]



	B.
	[image: image15.jpg]




	C.
	[image: image16.jpg]



	D.
	[image: image17.jpg]










         Page 5 of 6 



 Turn Over 

xvi.
A sphere has a surface area of 100 sq meters. A second sphere 



has twice the diameter of the first. Then the ratio 

	surface area of second sphere
	is 

	surface area of first sphere
	




A.
1/4



B.
1/2 



C.
2



D.
4


xvii.
 A car is moving on a motor way. Point out the correct            



velocity-time graph which shows zero acceleration of the 



car.

	A.
	
[image: image18.png]



	B.
	
[image: image19.png]




	C.
	
[image: image20.png]S
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	D.
	
[image: image21.png]
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	Federal Board HSSC-I Examination 

Physics Model Question Paper

 
	


Time allowed: 2.35 hours 





     Total Marks: 68
	Note: 
Sections ‘B’ and ‘C’ comprise pages 1-8 and questions therein are to be answered on the separately provided answer book. Answer all the questions from section ‘B’ and section ‘C’. Use supplementary answer sheet i.e., sheet B if required. Write your answers neatly and legibly.


SECTION – B
 (42 marks)
NOTE:
Attempt ALL the questions. The answer to each question should not       
exceed 3 to 4 lines. 

Q.2
If an object is being moved by a force ‘
[image: image24.wmf]F

’ through a displacement ‘
[image: image25.wmf]S

’        
in time ‘t’ show that the equation

	P
	=
	work done
	can be written as P = 
[image: image26.wmf]F

.
[image: image27.wmf]V



	
	
	time taken
	














     (2)
Q.3
Can scalar product of two vectors be negative? If your answer is yes, 

give an example, if no provide a proof.




     (2)
Q.4
Eating a banana enables a person to perform 4.0 x 104J of work. To 

what height does eating a banana enable a 60kg man to climb?

     (2)

Q.5
A man on the ground sees an airplane climbing at an angle of 35° above  
the horizontal. He gets into his car and by driving at 120kmh-1 is able to 
stay directly below the airplane. What is the airplane’s speed? 

     (2)

Q.6
What is the weight of a freely falling body? Explain your answer.
     (2)

Q.7
At what angle, with the horizontal, the range of the projectile becomes 
half of its Rmax.








     (2)
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Q.8
Adiabatic process is free of any heat exchange with the surroundings. 

Yet cooling is produced during adiabatic expansion. Explain.

     (2)
Q.9
Figure below shows part of a standing wave on a string at t = 0 ms and           t = 10 ms, during which time the string has moved from the first position     to the second:
[image: image28.jpg]




a.
What is the period of the oscillation? 




     (1)

b.
Calculate the speed of transverse waves on this string. 

     (1)
Q.10
Is the equation v = 
[image: image29.wmf]m

T

dimensionally consistent. 



     (2)

Where 



T is the tension in the wire 



v is the speed of the wave 




[image: image30.wmf]m

is the mass per unit length of the wire.
Q.11
Water waves of wavelength 4m are produced by two generators S1            and S2, as shown. Each generator, when operated by itself, produces     waves which have an amplitude A at P, which is 3m from S1 and 5m      from S2. When the generators are operated in phase, what is the amplitude    of oscillation at P?








     (2)
[image: image31.jpg]
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Q.12
Give reasons for the following:


a.
A compound microscope should have an objective of short           


focal length and small aperture.




 
     (1)

b.
A telescope should have an objective of long focal length                


and large aperture. 





 
     (1)
Q.13
The following graph shows the velocity of a sky diver: 

[image: image32.jpg]V
/&






a.
What is his acceleration at point ‘A’?

 


     (1)


b.
Explain the graph from B to C. 


 


     (1)
Q.14
A 25kg box is pulled up a ramp 10m long and 3.0m high by a constant   force of 200N as shown below. If the box starts from rest and has a speed    of 2ms-1 at the top, what is the work done against the force of friction?      (3)

[image: image33.jpg]







(OR)


A pipe closed at one end is 12cm long. What is the


a.
wavelength of 3rd harmonic, 





     (2)

b.
frequency of 5th harmonic, 





     (1)

where speed of the sound is 330ms-1.
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Q.15
A diffraction grating with 250 lines per mm is placed in front of a 
monochromatic source of red light. A screen placed 200cm beyond            
the grating has red light images measured at certain positions on a          

scale on the screen, as shown in the figure. Use the 1st order spectrum         
to calculate the wave length of red light.




     (3)

[image: image34]




(OR)


Water flows through a hose whose internal diameter is 1cm at a speed         
of 1ms-1. What should be the diameter of the nozzle if water has to    
emerge at 21 ms-1? 







     (3)
Q.16
What is the tension ‘T’ in the section of string, as shown in the figure?      (3)

[image: image35]




(OR)


For an atom to escape completely from the earth’s gravitational field it    
must have a speed of approximately 1.1x104 ms-1 at the top of the 
earth’s atmosphere. Estimate the temperature at the top of the atmosphere,  
so that helium, assumed to be an ideal gas, escapes from the earth. The   
mass of helium atom is 6.6x10-27kg. 





     (3)
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Q.17
Summarize the values of the variables of SHM at different points in           
the oscillation ABAC, illustrated in the figure for the case of a simple 
pendulum. (Copy the columns on the answer sheet). 


     (3)
	

Position 

Variable
	B
	A
	C

	Displacement
	
	
	

	Velocity 
	
	
	

	Acceleration
	
	
	

	Kinetic Energy
	
	
	

	Potential Energy 
	
	
	



[image: image36.jpg]







(OR)


A rope whose working strength is 2000N is used to tow a 1000kg car 

up a 10°incline, as shown in the figure. Find the maximum acceleration 
that can be given to the car. 






     (3)
[image: image37.jpg]



Q.18
A power station has an efficiency of 40% and generates 1000MJ of 
electrical energy. What is the input and waste energy? 


     (3)




(OR)


An electric motor with an output of 15kw provides power for the         
elevator of a ten-story building. If the total mass of the loaded elevator         
is 1000kg, what is the minimum time needed for it to rise the 30m from     
the ground floor to the top floor? 





     (3)
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Q.19
a.
Describe the motion from A to B and B to C, shown in the graph.   (2)

b.
What distance is traveled in first 2 seconds? 



     (1)
[image: image38.jpg]







(OR)


What is the critical angle and angle of entry for an optical fibre having 

core of refractive index 1.50 and cladding of refractive index 1.40, as   
shown in the figure.







     (3)
[image: image39.jpg]



SECTION – C
(Marks: 26)
Note: 
Attempt ALL the questions. 


Q.20
a.
Derive expressions for the magnitude and direction of the resultant 
of two vectors using their rectangular components. 


     (5)

b.
If 
[image: image40.wmf]A

 = 3
[image: image41.wmf]Ù

i

+ 4
[image: image42.wmf]Ù

j

 and 
[image: image43.wmf]B

= 5
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 - 3
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k

, show that
[image: image46.wmf]2
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[image: image47.wmf]2
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     (3)

Q.21
a.
Explain projectile motion with suitable examples. Also deduce 
mathematical expressions for





     (6)


i.
time of flight 



ii.
range of projectile that has been launched at an angle of       


60° with the horizontal. 

b.
A football is kicked at an angle of 20° with the horizontal giving 
it a velocity of 50ms-1. Find the maximum horizontal and vertical   
distances covered by the ball.





     (2)
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Q.22
a.
State and explain first law of thermodynamics.


     (3)


b.
Apply first law of thermodynamics to




     (4)



i.
isothermal process 



ii.
adiabatic process 



and draw their P-V graphs.
c.
A reversible engine works between two temperatures whose difference is 100°C. If it absorbs 746J of heat from the source         and rejects 546J to the sink, calculate the temperature of the       source and the sink.




 

     (3)




(OR)

a.
Define absolute potential energy and derive an expression for the absolute potential energy on the surface of the earth. 

     (6)
b.
Derive a relation between orbital radius and period of geostationary satellites. 








     (4)

____________________
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	Federal Board HSSC-I Examination 

Physics Practical Model Question Paper 
	


Time allowed: 3 hours 






              Marks: 15
NOTE:
Perform ONE experiment, as allotted by the examiner. Plot a graph      
where necessary.
1.
To determine the value of ‘g’ by free fall, using an electronic        timer/ticker timer.








   (10)

2.
To determine the wavelength of sound in air using stationary waves          
and to calculate the speed of sound.





   (10)

3.
To find the refractive index of a liquid using a concave mirror. 

   (10)


Practical Notebook 







     (2) 


Viva voce 









     (3) 

____________________
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	Federal Board HSSC – I Examination 

Physics – Mark Scheme
	


SECTION A

Q.1


i.
B


ii.
D


iii.
C


iv.
B


v.
C


vi.
A


vii.
B


viii.
C


ix.
B


x.
D


xi.
B


xii.
C


xiii.
D


xiv.
B


xv.
C


xvi.
D


xvii.
C











   (17x1=17)
SECTION B

Q.2











     (2)

	Power =
	Work done

	
	time taken



P = 
[image: image54.wmf]t

S

F

.





(as work done = 
[image: image55.wmf]S

F

.

)
(1 mark)


P = 
[image: image56.wmf]t

S

F

.



   as 
[image: image57.wmf]t

S

=
[image: image58.wmf]V



then 

P = 
[image: image59.wmf]V

F

.







(1 mark)
Q.3











     (2)


Yes, scalar product of two vectors be negative when the angle ‘θ’ 
between them is 90°< θ≤180°.


(also accept 
[image: image60.wmf]B

A

.

= 
[image: image61.wmf]AB

cos 180° = 
[image: image62.wmf]AB

-

)


(1 mark)

Example 
i.
work done by force of friction 




ii.
work done by gravity when an object is 






raised to a certain height.


(1 mark)
Q.4










 
     (2)


Energy (PE) = 4.0
[image: image63.wmf]´

104J

m = 60kg 


PE = mgh 







(1 mark)


h = 
[image: image64.wmf]mg

PE

 = 
[image: image65.wmf]8
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= 
[image: image66.wmf]588
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(1 mark)

Q.5











     (2)


Speed of the car = V = 120kmh-1



   θ = 35°



[image: image67.jpg]&








(1 mark)

Let Vp is the speed of the airplane 


speed of the car = V = Vp Cos θ 

(as Vx = V Cos θ)





  Vp = 
[image: image68.wmf]q

Cos

V

= 
[image: image69.wmf]°

-

35
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1
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= 146.5 km h-1








or 40.7ms-1

(1 mark)
Q.6











     (2)


Body will be weightless i.e. T = 0


Equation of motion of a body of mass ‘m’ moving downward in an    elevator with acceleration ‘a’ is 



T = mg – ma 






(1 mark)


Where T is the apparent weight of the body


If the body is falling freely then a = g 


therefore
T = 0 







(1 mark)

Q.7











     (2)


R = 
[image: image70.wmf]2

max

R

 (Given condition)



[image: image71.wmf]g
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[image: image72.wmf]2

2

g

Vi









(1 mark)


Sin2θ = 
[image: image73.wmf]2

1

= 0.5


2θ = Sin-10.5 = 30°


θ = 15° and 75° (because range is same for complementary 
          angles)








(1 mark)

Q.8











     (2)


According to 1st law of thermodynamics 


Q = ΔU + W 



[image: image74.wmf]Q

Q = 0 
(for an adiabatic process) 



[image: image75.wmf]\

W = – ΔU








(1 mark)


Since the gas expands and does external work at the cost of its     
internal energy so it cools down. 




(1 mark)

Q.9











     (2)


a.
Period of oscillation T = 20 ms = 20 
[image: image76.wmf]´
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 EMBED Equation.3  [image: image79.wmf]2
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s
(1 mark)

b.
T = 20 ms = 20 
[image: image80.wmf]´

 10-3s 



λ = 600mm = 600
[image: image81.wmf]´

10-3m


V = 
[image: image82.wmf]l

f


(as f = 
[image: image83.wmf]T

1
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[image: image84.wmf]Þ

V = 
[image: image85.wmf]´
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[image: image86.wmf]´
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[image: image87.wmf]´

10-3
 

V = 30ms-1







(1 mark)

Q.10











     (2)



L.H.S dimensions of v = [LT-1]




(1 mark)



R.H.S dimensions of 
[image: image88.wmf]m
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[image: image89.wmf]2
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L.H.S = R.H.S


(1 mark)


also accept 



Since
v = 
[image: image92.wmf]m

T
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(1 mark)





[image: image95.wmf][
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[image: image97.wmf][
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[image: image98.wmf][
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L.H.S = R.H.S





(1 mark)

Q.11











     (2)


Wavelength of the waves = λ = 4m


Path difference = S2P – S1P = 5m – 3m = 2m 


(1 mark)


S2P – S1P = 2m = 
[image: image99.wmf]m

2

2
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´

 = 
[image: image100.wmf]2

4

m

 = 
[image: image101.wmf]2

l




[image: image102.wmf]Þ

Path difference = 
[image: image103.wmf]2

l

 (This is the condition of destructive interference) 

Therefore 
amplitude = 0





(1 mark)

Q.12











     (2)


a.
For greater resolving power. 




(1 mark)

b.
For brighter image.





(1 mark)

Q.13











     (2)


a.
Acceleration at A = max ≈ g = 9.8 ms-2


(1 mark)


b.
From B to C sky diver moves with uniform velocity i.e. with 



terminal velocity therefore acceleration is zero. 

(1 mark)
Q.14











     (3)


m = 25kg 


d = 10m


h = 3.0m


F = 200N


v at the top = 2 ms-1






(1 mark)


using work energy principle 


work done = ΔKE + ΔPE + work done against friction


Fd = 
[image: image104.wmf]2

2

1

mv

+ mgh + work done against friction 


(1 mark)


200 
[image: image105.wmf]´

 10 = 50 + 25 
[image: image106.wmf]´

 9.8 
[image: image107.wmf]´

 3 + work done against friction 


Work done against friction = 2000 – 785 = 1215J 


(1 mark)




(OR)


Speed of the wave = v = 330 ms-1

Length of the pipe = 
[image: image108.wmf]l

 = 12cm = 0.12m 


Wavelength of 3rd harmonic = λ3 = ? 


Frequency of 5th harmonic = f5 = ? 




(1 mark)


a.

[image: image109.wmf]2
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 = 
[image: image110.wmf]l
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[image: image112.wmf]l

 
[image: image113.wmf]Þ

λ3 = 
[image: image114.wmf]5

4

l

= 0.096m = 9.6cm 



(1 mark)


b.
v = f5 λ5


as 
[image: image115.wmf]4

9

5

l

 = 
[image: image116.wmf]l



 EMBED Equation.3  [image: image117.wmf]Þ

 λ5 = 
[image: image118.wmf]9

4

l




v = f5 
[image: image119.wmf]´
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f5 = 
[image: image121.wmf]l
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(1 mark)
Q.15











     (3)

N = 250 lines/mm


for 1st order n = 1


screen distance L = 200cm 


sin θ = 
[image: image123.wmf])

(

cm

cm

200

7

.

72

3

.

107

-
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(1 mark)


d = 
[image: image124.wmf]N

1

= 
[image: image125.wmf]mm
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(1 mark)


since 

d sin θ = 
[image: image128.wmf]l

n




[image: image129.wmf]l

 = 
[image: image130.wmf]n
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[image: image131.wmf]1
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[image: image132.wmf]l

 = 6.92 
[image: image133.wmf]´

 10-7m 



[image: image134.wmf]l

 = 692nm 








(1 mark)




(OR)

d1 = 1 cm = 0.01m 


v1 = 1ms-1

d2 = ?


v2 = 21ms-1

Since A1v1 = A2v2 


(
[image: image135.wmf]2

r

A

p

=

Q

)



(1 mark)



[image: image136.wmf]2

1

r

v1 = 
[image: image137.wmf]2

2

r

v2 



[image: image138.wmf]2

1

d

 v1 = 
[image: image139.wmf]2

2

d

v2 
[image: image140.wmf]Þ

 d2 = 
[image: image141.wmf]2

1

V

V

d1 
(
[image: image142.wmf]2

d

r

=

Q

)



(1 mark)


d2 = 
[image: image143.wmf]01

.

0

21

1

´

 = 2.18 
[image: image144.wmf]´

 10-3m ≈ 0.22 cm 



(1 mark)
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     (3)


FH = 5N 


Fv = 4N 


T = ? 


T = 
[image: image145.wmf]2

2

v

H

F

F

+









(1 mark)


T = 
[image: image146.wmf]2

2

4

5

+

N


T = 
[image: image147.wmf]41

N


T = 6.4N 








(1 mark)


Direction of T


[image: image148.jpg]




tan
[image: image149.wmf]µ

= 
[image: image150.wmf]5

4

 = 0.8 
[image: image151.wmf]Þ

 
[image: image152.wmf]µ

 = tan-10.8



[image: image153.wmf]µ

 = 38.70








(1 mark)




(OR)


v = 1.1 
[image: image154.wmf]´

 104ms-1 


m = 6.6 
[image: image155.wmf]´

 10-27kg 


k = 1.38 
[image: image156.wmf]´

 10-23Jk-1






(1 mark)


T = 
[image: image157.wmf]>

<

2

2

1

3

2

mv

k









(1 mark)


T = 
[image: image158.wmf](

)

23

2

4

27

10

38

.

1

3
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1

.

1
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6

.

6

-

-

´

´

´

´

´



T = 1.9 
[image: image159.wmf]´

 104K







(1 mark)
Q.17











     (3)

	

Position 

Variable
	B
	A
	C

	Displacement
	max
	0
	max

	Velocity 
	0
	max
	0

	Acceleration
	max
	0
	max

	Kinetic Energy
	0
	max
	0

	Potential Energy 
	max
	0
	max



Column B, all correct answers 





(1 mark)


Column A, all correct answers 





(1 mark)


Column C, all correct answers 





(1 mark)




(OR)


T = 2000N 


m = 1000kg 


θ = 10°


T – mg sin θ = F 







(1 mark)


T – mg sin θ = ma 


a = 
[image: image160.wmf]m

mg

T

q

sin

-

 = 
[image: image161.wmf]q

sin

g

m

T

-



a = 
[image: image162.wmf]°

-

10

sin

8

.

9

1000

2000



a = 2 – 9.8 
[image: image163.wmf]´

 0.1736
(as sin 10° = 0.1736)


a = 2 – 1.7017


a = 0.298 ms-2

a ≈ 0.3 ms-2 


correct answer with correct units
(2 marks)

Q.18











     (3)


Output = 1000MJ


Efficiency = η (%) = 40% 


η = 
[image: image164.wmf]100

40

 = 0.4


input = ? 


waste energy = ? 


η = 
[image: image165.wmf]input

output










(1 mark)


input = 
[image: image166.wmf]h

output



input = 
[image: image167.wmf]4

.

0

1000

MJ

= 2500MJ 





(1 mark)


waste energy = input – output 




 = 25000MJ – 1000MJ




 = 1500MJ or 1.5 
[image: image168.wmf]´

 109J




(1 mark)




(OR)


output power = P = 15KW = 15 
[image: image169.wmf]´

 103W 


mass of loaded elevator = m = 1000kg 


height of the building = h = 30m 


time taken = t = ? 


Power = 
[image: image170.wmf]taken

time

work

 = 
[image: image171.wmf]t

mgh







(1 mark)


t = 
[image: image172.wmf]P

mgh



t = 
[image: image173.wmf]3

10

15

30

8

.

9

1000

´

´

´

 = 19.6 s 






correct answer with correct units 

(2 marks)

Q.19











     (3)


a.
From A to B object moves with uniform speed of 2ms-1 
(1 mark)



From B to C object moves with uniform deceleration 
(1 mark)


b.
Distance covered = area under v – t graph 



Distance covered = 2
[image: image174.wmf]´

2 = 4m




(1 mark)


also accept: 



d = Vav t = 
[image: image175.wmf]t

Vf

Vi

÷

ø

ö

ç

è

æ

+

2

 = 
[image: image176.wmf]2

2

2

2

´

÷

ø

ö

ç

è

æ

+

= 4 m 




(OR)


For core and cladding 



Using n1 sin θ1 = n2 sin θ2



n1 = 1.5




n2 = 1.4




θ2 = 90°




θ1 = θc


sin θc = 
[image: image177.wmf]1

2

2

sin

n

n

q

 = 
[image: image178.wmf]5

.

1

90

sin

4

.

1

°

´




sin θc = 0.9333 



θc = sin-1 (0.933) ≈ 69° 





(1 mark)


For air and core 



n sin θ = n1 sin θ'



n = 1.0 



θ = ? 



θ' = 90° – 69° = 21° 



n1 = 1.5 







(1 mark)


sin θ = 
[image: image179.wmf]n

n

'

1

sin

q

 = 
[image: image180.wmf]1

21

sin

5

.

1

°

 = 0.53


θ = sin-1 (0.53)


θ = 32.5° 








(1 mark)

SECTION C

Q.20











     (8)
	 a.
	[image: image181.jpg]Y-azxs

-
¥
S

|
X









Properly labeled figure and rectangular components of individual 


vectors (explanation required) 




(2 marks)



Expression of magnitude of the resultant vector 

(2 marks)



Direction of the resultant vector 



(1 mark)


b.

[image: image182.wmf]A

 = 3
[image: image183.wmf]Ù

i

+ 4
[image: image184.wmf]Ù

j

 and 
[image: image185.wmf]B

= 5
[image: image186.wmf]Ù

i

 - 3
[image: image187.wmf]Ù

k





[image: image188.wmf]B

A

.

 = (3
[image: image189.wmf]Ù

i

+ 4
[image: image190.wmf]Ù

j

).(5
[image: image191.wmf]Ù

i

 - 3
[image: image192.wmf]Ù

k

) 



       = 15




[image: image193.wmf]2

.

B

A

 = 152 = 225






(1 mark)




[image: image194.wmf]B

A

´

 
= 
[image: image195.wmf]3

0

5

0

4

3

-

Ù

Ù

Ù

k

j

i

 




= 
[image: image196.wmf]Ù

i

(-12) – 
[image: image197.wmf]Ù

j

(-9) + 
[image: image198.wmf]Ù

k

(-20)




= -12
[image: image199.wmf]Ù

i

 + 9
[image: image200.wmf]Ù

j

 - 20
[image: image201.wmf]Ù

k





[image: image202.wmf]2

B

A

´

= (-12)2 + (9)2 + (-20)2



= 144 + 81 + 400 = 625




(1 mark)



[image: image203.wmf]2

.

B

A

+ 
[image: image204.wmf]2

B

A

´

 = 225 + 625 = 850 




[image: image205.wmf]2

A

 = (3)2 + (4)2 = 9 + 16 = 25 




[image: image206.wmf]2

B

 = 52 + (-3)2 = 25 + 9 = 34 




[image: image207.wmf]2

2

B

A

 = 25 
[image: image208.wmf]´

 34 = 850 




[image: image209.wmf]2

.

B

A

+ 
[image: image210.wmf]2

B

A

´

= 
[image: image211.wmf]2

2

B

A

 (Proved)




(1 mark)

Q.21











     (8)

	a.
	[image: image212.jpg]O Vix Horigntet distance,/rm








Figure, definition, examples and explanation 

(2 marks)



Time of flight 






(2 marks)



Range of the Projectile 





(2 marks)


b.
Angle of inclination = θ = 20°



Initial velocity = vi = 20 m/s 



Maximum vertical distance = H = ? 



Maximum horizontal distance = R = ? 



H = 
[image: image213.wmf]g

V

i

2

sin

2

2

q

 = 
[image: image214.wmf]8

.

9

2

)

20

(sin

)

50

(

2

0

2

´

 = 
[image: image215.wmf]8

.

9

2

117

.

0

2500

´

´

 = 14.9 ≈ 15m    (1 mark)



R = 
[image: image216.wmf]q

2

sin

2

g

Vi

 = 
[image: image217.wmf])

20

2

sin(

8

.

9

)

50

(

2

°

´

 = 163.9 ≈ 164m 

(1 mark)

Q.22











   (10)

a.
Statement of 1st law of thermodynamics with mathematical 



relation 







(1 mark)



Explanation of the law 





(2 marks)


b.
Explanation of isothermal process with P–V graph 

(2 marks)



Explanation of adiabatic process with P–V graph 

(2 marks)


c.
Temperature difference between the source and 






the sink = T1 – T2 = 100°C = 100K 



Heat absorbed from the source = Q1 = 746J 



Heat rejected to the sink = Q2 = 546J


First Method:



η = 
[image: image218.wmf]1

2

1

Q

Q

Q

-

 = 
[image: image219.wmf]746

546

746

-

 




[image: image220.wmf]Þ

 η = 0.268






(1 mark)



Now η = 
[image: image221.wmf]1

2

1

T

T

T

-




Since T1 – T2 = 100k 




[image: image222.wmf]\

 η = 
[image: image223.wmf]1

100

T

 
[image: image224.wmf]Þ

 T1 = 
[image: image225.wmf]268

.

0

100

 = 373k = 100°C 


(1 mark)



and T2 = T1 – 100 = 273k = 0°C




(1 mark)


Second Method:




[image: image226.wmf]2

1

Q

Q

 = 
[image: image227.wmf]2

1

T

T



 EMBED Equation.3  [image: image228.wmf]Þ

 T2 = T1 
[image: image229.wmf]1

2

Q

Q

 = (T2 + 100) 
[image: image230.wmf]1

2

q

q




(1 mark)



T2 
= T2 
[image: image231.wmf]1

2

Q

Q

 + 100
[image: image232.wmf]1

2

Q

Q




T2
= T2 
[image: image233.wmf]746

546

 + 100
[image: image234.wmf]746

546

´




T2
= 0.73T2 + 73.2





[image: image235.wmf]Þ

 T2 (1-0.73) = 73.2 




(1 mark)





[image: image236.wmf]Þ

 T2 = 
[image: image237.wmf]27

.

0

2

.

73

 
[image: image238.wmf]Þ

 T2 = 271.1 ≈ 271k = -2°C 




T1 = T2 + 100 = 371k = 98°C



(1 mark)




(OR)


a.
Definition of absolute potential energy


(1 mark)



[image: image239.jpg]"1




 



Figure, assumptions and explanation


 
(1 mark)



Derivation steps 






(3 marks)



Absolute potential energy on the surface of the earth
(1 mark)


b.
Explanation and derivation of relation for velocity 

(1 mark)



Derivation for orbital radius 




(2 marks)



Relationship between orbital radius and the time period 



(i.e. r
[image: image240.wmf]3

2

t

µ

)







(1 mark)
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