
2
PAGE  

[image: image29.jpg]juniorcollege

=ad astra
iNnNnova



INNOVA JUNIOR COLLEGE

JC 2 PRELIMINARY EXAMINATION 2
in preparation for General Certificate of Education Advanced Level

Higher 1
[image: image30.wmf]2

3


CANDIDATE

NAME

[image: image31.wmf]1

3

[image: image32.wmf]2

R


CLASS





INDEX NUMBER

[image: image33.wmf]2

R


	PHYSICS

Paper 1 Multiple Choice Questions

Additional Materials: Multiple Choice Answer Sheet

Candidates answer on the Multiple Choice Answer Sheet.
	8866/01

23 September 2009

1 hour 


[image: image34.bmp]
READ THESE INSTRUCTIONS FIRST

Write in soft pencil.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Write your name, class and index number on the space provided in the Multiple Choice Answer Sheet and shade the corresponding boxes.

There are thirty questions on this paper. Answer all questions. For each question there are four possible answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the separate Multiple Choice Answer Sheet.

Read the instructions on the Multiple Choice Answer Sheet very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.

Any rough working should be done in this booklet.
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DATA AND FORMULAE



	Data
	
	

	speed of light in free space,
	c
	= 3.00 x 108 m s-1

	permeability of free space,
	(o
	= 4( x 10-7 H m-1

	permittivity of free space,
	(o
	= 8.85 x 10-12 F m-1
( (1/(36()) x 10-9 F m-1

	elementary charge,
	e
	= 1.60 x 10-19 C

	the Planck constant,
	h
	= 6.63 x 10-34 J s

	unified atomic mass constant,
	u
	= 1.66 x 10-27 kg

	rest mass of electron,
	me
	= 9.11 x 10-31 kg

	rest mass of proton,
	mp
	= 1.67 x 10-27 kg

	molar gas constant,
	R
	= 8.31 J K-1 mol-1

	the Avogadro constant,
	NA
	= 6.02 x 1023 mol-1

	the Boltzmann constant,
	k
	= 1.38 x 10-23 J K-1

	gravitational constant,
	G
	= 6.67 x 10-11 N m2 kg-2

	acceleration of free fall,
	g
	= 9.81 m s-2


	Formulae
	
	

	uniformly accelerated motion,
	s
	= ut + ½at2

	
	v2
	= u2+ 2as

	work done on/by a gas,
	W
	= p(V

	Average kinetic energy of a molecule of an ideal gas
	U
	=
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	hydrostatic pressure,
	p
	= (gh

	gravitational potential,
	(
	= 
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	displacement of particle in s.h.m.
	x
	= xosin ωt

	velocity of particle in s.h.m.
	v
	= vocos ωt
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	resistors in series,
	R
	= R1 + R2 + …

	resistors in parallel,
	1/R
	= 1/R1 + 1/R2 + …

	electric potential
	V
	= Q/4((or

	alternating current/voltage,
	x
	= xo sin(t

	transmission coefficient
	T
	= exp (-2kd)

	
	where k =
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	radioactive decay,
	x
	= xo exp(-(t)

	decay constant,
	(
	= 
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Please enter your answers in the Multiple Choice Answer Sheet provided.

	1
	What is a reasonable estimate for the volume of a wooden metre rule found in a school laboratory?



	
	A   1.5 cm3
	B   15 cm3 
	C   150 cm3
	D   1500 cm3



	2
	In an experiment, the external diameter d1 and the internal diameter d2 of a metal tube are found to be (64 ( 2) mm and (47 ( 1) mm respectively.

Which of the following indicates the maximum percentage error in the measurement taken for (d1 - d2) and the type of the error?



	
	
	Maximum percentage error in (d1 ( d2)
	Type of  the error

	
	A
	6
	Systematic

	
	B
	6
	Random

	
	C
	18
	Systematic

	
	D
	18
	Random


	3
	Forces of 4 N and 6 N act at a point.  Which one of the following could not be the magnitude of their resultant?



	
	A   1 N
	B   4 N
	C   6 N
	D   10 N


	4
	The diagram shows a shell fired from a toy gun and is being acted on by air resistance.

Which labeled arrow shows the direction of the resultant force on the shell when it is at the position shown? 








	5
	A particle starts from rest and moves in a straight line. Its motion is represented by the acceleration–time graph shown below. At which point is its velocity maximum?





	6
	A linear accelerator sends a charged particle along the axis of a set of coaxial hollow cylinders as shown in the diagram.


The particle travels at constant speed inside each cylinder.  The particle crosses the gaps between the cylinders at equal time intervals, and at each gap its kinetic energy increases by a fixed amount.  Which of the graphs best represents the way in which v, the velocity of the particles varies with d, the distance along its track?



	
	


	7
	The graph of velocity against time for a moving object is shown.


Which of the following is the corresponding graph of displacement against time?






	8
	The figure shows a wheel which is driven by an electric motor.  A rope is fastened at one end to a spring balance.  The rope passes over the wheel and supports a freely hanging load.  When the wheel is turning at a steady speed, the balance reading is constant.


What is the output power of the motor?



	
	A   0.3 kW
	B   1.2 kW
	C   1.5 kW
	D   1.8 kW


	9
	The figure shows two bodies X and Y connected by light cord passing over a light, free-running pulley.  X starts from rest and moves on a smooth plane inclined at 30o to the horizontal.

What will be the total kinetic energy of the system when X has traveled 2.0 m along the plane?  Take g as 9.81 m s-2.



	
	A    20 J
	B   59 J
	C    64 J
	D    132 J


	10
	A heavy uniform beam of length l is supported by two vertical cords as shown.


What is the ratio 
[image: image6.wmf]1

2

T

T

 of the tensions in these cords?

	
	A   
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	B    
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	11
	A particle which moves from rest is acted upon by two forces:  a constant forward force and a retarding force which is directly proportional to its velocity.  Which of the following statements about the subsequent motion of the particle is true?



	
	A   Its velocity increases from zero to a maximum
B   Its acceleration increases from zero to a maximum
C   Its velocity increases from zero to a maximum and then decreases
D   Its acceleration increases from zero to a maximum and then decreases.




	12
	A raindrop of mass m is falling vertically through the air with a steady speed v.  The raindrop experiences a retarding force kv due to the air, where k is a constant.  The acceleration of free fall is g.

Which expression gives the kinetic energy of the raindrop?



	
	A
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	C
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	13
	Two bodies P and Q, having masses Mp and Mp respectively, exert forces on each other and have no other forces acting on them.  The force acting on P is F, which gives P an acceleration a.  
Which of the following pairs is correct?


	
	
	Magnitude of force on Q
	Magnitude of acceleration of Q


	
	A
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	B
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	C
	F
	a

	
	D
	F
	
[image: image17.wmf]P

Q

M

M

a


	14
	The diagram shows the momenta of two trolleys, X and Y, after they have collided with each other. During the collision, the directions of motion of both trolleys are reversed. The magnitude of momentum of X is 22 N s before the collision.

	
	




	
	What is the magnitude of the corresponding momentum of Y before collision?

	
	
	

	
	A
	8 N s

	
	B
	10 N s 

	
	C
	12 N s 

	
	D
	14 N s 


	15
	In order to support a load W, four light hinged rods P, Q, R and S are connected as shown below and mounted in a vertical plane

Which rods are in compression and which in tension?



	
	
	In compression
	In tension

	
	A
	P, Q
	R, S

	
	B
	P, R
	Q, S

	
	C
	Q, R
	P, S

	
	D
	R, S
	P, Q


	16
	The figure below shows a tall container which is open to the atmosphere contains a layer of liquid L floating on liquid M.  Liquid M has a density which is twice as great as that of liquid L.


Which graph shows how the pressure p, at a point varies with its height x above the base of the container?






	17
	A high potential is applied between the electrodes of a gas discharge tube so that the gas is ionised. The gas carries a current of 8.16 mA and the number of electrons passing any point in the gas per unit time is 
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If the charge on each positive particle is 
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 C, what is the number of positively charge particles passing any point in the gas per unit time?



	
	A     
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	B     
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	C     
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	D     
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	18
	A generator, with output power P and output voltage V, is connected to a factory by cables of total resistance R.


What is the power input to the factory?

A   
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	19
	In the network shown below, all resistors have the same resistance R. What is the ratio of the effective resistance between AB to the effective resistance between CD?



	
	A
	1 : 1

	
	B
	1 : 2

	
	C
	2 : 1

	
	D
	4 : 5


	20
	The diagram shows a rectangular block with dimensions x, 2x and 3x.


Electrical contact can be made to the block between opposite pairs of faces (for example, between the faces labeled P).

Between which two faces would the maximum electrical resistance be obtained?



	
	A
	The faces labeled P

	
	B
	The faces labeled Q

	
	C
	The faces labeled R

	
	D
	The resistance is the same, whichever the pair of faces is used.


	21
	In the circuit, two 3 V cells are connected to resistors of resistance 3 kΩ and 6 kΩ.


Given that I1 is 0.5 mA, what are the correct values for the current I2 and the total potential difference V across the pair of resistors?


	
	
	I2/mA
	V/V

	
	A
	0.5
	6

	
	B
	0.5
	0

	
	C
	1.5
	0

	
	D
	1.5
	6


	22
	A stationary sound wave exists in a horizontal tube which is closed on one end and opened on the other end.  The sound wave can be described in terms of the amplitude of oscillation ∆x of the air molecules from their mean positions and of the fluctuation of pressure ∆p above and below the average pressure.  Which of the following correctly describes the situation at each end of the tube when the tube is in resonance?



	
	
	at closed end
	at open end

	
	
	∆x
	∆p
	∆x
	∆p

	
	A
	zero
	maximum
	zero
	maximum

	
	B
	zero
	maximum
	maximum
	zero

	
	C
	maximum
	zero
	maximum
	zero

	
	D
	maximum
	zero
	zero
	maximum

	
	
	
	
	


	23
	Two waves, one having twice the amplitude of the other, are superposed.  At point P, the waves are in phase.  At point Q they have a phase difference of π rad.

What is the ratio 
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	A    9
	B   4
	C   3
	D   2


	24
	Parallel water waves of wavelength 10 m strike a straight sea wall.  The wavefronts make an angle of 30o with the wall as shown.


What is the difference in phase at any instant between the waves at two points which are 2.5 m apart along the wall?



	
	A     45o
	B     90o
	C     55o
	D     180o


	25
	Figure below shows monochromatic light of wavelength 650 nm incident on a double slit of slit separation 0.20 mm.  Interference fringes are observed on a screen 1.00 m away.  


How would the fringe separation and light intensity at point P, 13 mm away from O, the centre of the fringe system change if monochromatic light of wavelength 400 nm is used?



	
	
	Fringe separation
	Intensity

	
	A
	Increase
	Increase

	
	B
	Increase 
	Decrease

	
	C
	Decrease
	Increase

	
	D
	Decrease
	Decrease


	26
	The figure shows four parallel conductors arranged at the vertices of a square.  Each conductor carry equal current in the directions as indicated.


Another conductor which is parallel to the other four conductors is placed at the centre of the square.  If the conductor carry current flowing into the page, which of the arrows A, B, C or D indicate the direction of the force experienced by the conductor ?


	27
	A square coil of side 8.0 mm containing 20 turns is suspended at the centre of a long horizontal solenoid so that two sides of the coil are vertical and the other two sides parallel to the magnetic field of 0.010 T as shown in the figure below.


If the current through one turn of the square coil is 5.0 mA, what is the moment of the couple acting on the coil?


	
	A
1.3 x 10-4 N m

	
	B
6.4 x 10-8 N m

	
	C
8.0 x 10-8 N m

	
	D
3.2 x 10-9 N m


	28
	In the figure below, a beam of electromagnetic radiation of wavelength 400 nm was incident on a clean metal plate M.  The potential difference V was varied until the microammeter read a constant current of 2.0 μA.  

Given that the efficiency of production of photoelectrons by the electromagnetic radiation was 2 %, what was the intensity of the radiation if the beam had a cross sectional area of 5.0 mm2?


	
	A   0.062 W m-2
	B   1.24 W m-2

	
	C   62 W m-2
	D   1.24 x 103 W m-2


	29
	The intensity of a beam of monochromatic light is doubled.  Which one of the following represents the corresponding change, if any, in the momentum of each photon of the radiation?



	
	A    Increased four-fold  

	
	B    Halved

	
	C    Doubled

	
	D    Remained the same


	30
	The diagram shows five energy levels of an atom.  Five possible transitions between the levels are indicated.  Each transition produces a photon of definite energy and frequency.

Which of the following spectrum corresponds most closely to the transitions shown?
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