Marking Scheme for 2005 Sec 4E/5N Sc(Physics/Chemistry) Prelim Paper (setter: N Chow)

	Paper 1
	
	c)
	As polished surfaces are good reflectors, 
	
	
	Length of mirror
	

	(01) A
	(02) B
	(03) D
	(04) D
	
	
	It helps to reflect the heat back to the 
	
	
	= ½ of length from eye to feet + ½ 
	

	(05) A
	(06) D
	(07) B
	(08) D
	
	
	water and reduces heat loss or being poor
	
	
	   of length from eye to head
	

	(09) C
	(10) D
	(11) A
	(12) A
	
	
	radiators, they reduce heat loss as well.
	A1
	
	= ½(height of the clown)
	

	(13) C
	(14) B
	(15) A
	(16) D
	
	5a)
	The first echo of 50 ms must have come 
	
	
	= ½ X 1.6
	M1

	(17) B
	(18) C
	(19) C
	(20) A
	
	
	from the width of the hall. 
	
	
	= 0.8 m
	A1

	
	
	
	
	Hence, speed of sound
= dist/time
	
	b)
	Height of A above the ground
	

	Paper 2 Sect A
	
	
	


= 8.5/(25 X 10-3)
	M1
	
	= ½ of height from eye to feet
	

	1a)
	a = (v – u)/t
	
	
	


= 340 m/s
	A1
	
	= ½ X 1.2
	M1

	
	   = (20 – 0)/8
	M1
	b)
	As dist 
= speed X time 
	
	
	= 0.6 m
	A1

	
	   = 2.5 m/s2
	A1
	
	
= 340 X 80 X 10-3
	M1
	c)
	The maximum length of the mirror
	

	b)
	F = ma = 1200 X 2.5 
	M1
	
	
= 27.2 m
	A1
	
	needed remains unchanged.  This 
	B1

	
	            = 3000 N
	A1
	
	
	
	
	is because the point of incidence is
	

	
	
	
	6)
	
	
	
	still half-way between feet to the 
	

	2)
	Initial KE = ½ X 0.16 X 25 X 25
	
	
	
	
	
	eye, and half-way between the 
	

	
	               = 50 J
	
	
	
	
	
	head to the eye. Also, angle of
	

	
	Final PE = mgh 
= 0.16 X 10 X 20
	
	
	
	
	
	incidence is always equal to angle
	

	
	

= 32 J
	
	
	
	
	
	of reflection.
	A1

	
	Energy loss = 50 – 32 = 18 J
	B2
	
	
	
	
	
	

	
	
	
	
	
	
	8a)
	As the 8
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 resistor is twice the 
	

	
	Hence, %tage loss = (18/50) X 100
	M1
	
	Labeling/drawing of L and F – A1
	
	
	value of the 4
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 resistor, hence the
	

	
	

     = 36%
	A1
	
	Directional arrows – A1
	A3
	
	current in the 4
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 branch should 
	

	
	
	
	
	Rays – A1
	
	
	be double that flowing in 8
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	M1

	3)
	For A, the turning force is zero bec. 
	
	
	
	
	
	branch. Hence, current = 0.8 A
	A1

	
	the force is passing right through
	
	7a)
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	b)
	V = (0.4 X 8) + (1.2 X 5)
	B1

	
	the pivot. For C, the turning force is 
	
	
	
	
	
	   =  9.2 V
	M1

	
	in-between as the vertical distance 
	
	
	
	
	
	
	A1

	
	between the force and the pivot is
	
	
	
	
	
	
	

	
	not the longest. In fact, the turning 
	
	
	
	A2
	9a)
	
	A1

	
	force is highest in B as the vertical
	A1
	
	
	
	
	
	

	
	distance from force to the pivot is 
	
	
	
	
	
	
	

	
	the maximum.
	A1
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	4ai)
	conduction
	A1
	
	
	
	
	
	A1

	ii)
	convection
	A1
	
	
	
	
	
	

	b)
	If the lid is not on, evaporation take 
	
	
	
	
	b)
	North
	A1

	
	place which causes cooling. If the
	
	
	As angle of incidence is equal to angle of
	
	c)
	As alternating current changes its
	

	
	lid is on, heat is not lost through
	
	
	reflection, hence, the point of incidence
	
	
	direction of current flow 
	

	
	evaporation, hence water boils 
	
	
	must be at the half-way mark between the
	
	
	continuously, the magnetic polarity
	A1

	
	faster.
	A1
	
	starting path and the reflected path.
	
	
	at P changes continuously from 
	

	
	
	
	
	
	
	
	North to South and vice versa.
	A1

	10a)
	If the fuse rating is lower than the 
	
	
	the steel bar by arranging it domains in 
	
	
	the secondary coil cuts the 
	

	
	normal operating current, the fuse
	
	
	the same direction.
	A1
	
	magnetic field, based on Faraday’s
	

	
	will blow everytime the circuit is 
	
	ii)
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	Law of EM induction, an alternating
	A1

	
	turned on. If the fuse rating is too
	A1
	
	
	
	
	current will be induced in the sec
	

	
	high, then the fuse will not blow in
	
	
	
	
	
	coil.
	

	
	the event when too high a current
	
	
	
	
	bi)
	Vs = (Ns/Np) X Vp 
	

	
	is passing through. Hence, a fuse
	A1
	
	
	A1
	
	     = (72/1440) X 240
	M1

	
	rating slightly higher than the 
	
	
	
	
	
	     = 12 V
	A1

	
	normal operating current should be
	
	
	
	
	ii)
	Is = V/R = 12/600
	M1

	
	used.
	
	
	
	
	
	            = 0.02 A
	A1

	b)
	As the fuse is connected in the live
	
	
	
	
	iii)
	Ip = (Vs/Vp) X Is
	

	
	wire, in the event of a leakage of
	
	
	Insert the magnet into an AC-carrying coil.
	A1
	
	    = (12/240) X 0.02
	M1

	
	current, the casing might become 
	
	
	withdrawn it slowly in an East-West 
	
	
	    = 0.001 A
	A1

	
	active. If the casing is connected to
	
	
	direction. The magnetic field produce by 
	
	ci)
	
	

	
	the ground, the current will be 
	
	
	the AC causes the magnet to be 
	
	
	
	

	
	send to the ground and prevents
	A1
	
	magnetized one way, then the other. As
	
	
	
	

	
	anyone from getting electrocuted.
	
	
	the magnet is slowly drawn out of the coil
	
	
	
	

	
	Also, the large current will cause 
	
	
	It loses its magnetism.
	A1
	
	
	

	
	the fuse to blow.
	A1
	b)
	Put a compass near one end of the 
	
	
	
	A1

	c)
	The purpose is to ensure that once
	
	
	magnet. 
	
	
	
	

	
	the switch is turned off and/or the 
	
	
	The ends of the compass needle is
	
	
	
	

	
	fuse is blown, the live wire will be 
	
	
	marked with dots 1 and 2.
	A1
	
	
	

	
	inactive. If placed elsewhere, the 
	
	
	Shift the compass to position B with the
	
	ii)
	
	

	
	live wire can still be active.
	A1
	
	S-pole of the needle resting on dot 2.
	
	
	
	

	d)
	As the lighting circuit carries lesser
	
	
	Dot 3 is then marked.
	A1
	
	
	

	
	amount of current as compared to
	
	
	Repeat the procedure until the compass
	
	
	
	

	
	power circuits.
	A1
	
	reaches the other end of the magnet.
	A1
	
	
	

	
	
	
	
	Join all the dots.
	A1
	
	
	A1
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	Paper 2 Sect B
	
	
	
	
	
	
	

	1ai)
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	A1
	
	
	
	3ai)
	P = paper (thin about 1 mm)
	A1

	
	
	
	
	
	
	
	Q = aluminum (5 mm)
	A1

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	ii)
	X and Y will turn black when exposed to beta radiation.
	A1

	
	Insert the steel bar into a DC-
	A1
	
	
	
	bi)
	1600      800      400      200      100
	M1

	
	carrying solenoid as above. When
	
	2a)
	When an AC is input into the primary coil,
	
	
	Hence, half-life is 1 hour.
	A1

	
	the switch is on, a strong magnetic
	
	
	it creates an alternating magnetic field
	
	ii)
	Radioactive decay is a random and
	

	
	field is produced which magnetised
	
	
	that encompasses both the coils. When
	A1
	
	spontaneous process.
	A1


	iii)
	Half –life refers to the time taken
	
	
	
	
	
	
	

	
	for half the number of radioactive
	
	
	
	
	
	
	

	
	atoms to decay.
	A1
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	Background radiation refers to the
	
	
	
	
	
	
	

	
	radiation that comes from cosmic
	
	
	
	
	
	
	

	
	rays in space, or due to radioactive
	
	
	
	
	
	
	

	
	sunstances present in the earth’s
	
	
	
	
	
	
	

	
	crust.
	A1
	
	
	
	
	
	

	c)
	Alpha radiation consists of 
	
	
	
	
	
	
	

	
	positively-charged helium nucleus.
	
	
	
	
	
	
	

	
	Beta radiation are made up of high
	
	
	
	
	
	
	

	
	speed electrons while gamma
	
	
	
	
	
	
	

	
	radiation are high-energy electro-
	
	
	
	
	
	
	

	
	magnetic radiation.
	
	
	
	
	
	
	

	
	All correct – A2
	
	
	
	
	
	
	

	
	1 wrong – A1
	A2
	
	
	
	
	
	

	
	2 or more wrong – no marks
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