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This paper must be withdrawn from candidates after any follow-up discussion of marks/grades awarded. This is to ensure the ‘sight unseen’ status of this paper is maintained for your centre and other schools/colleges during the diet of prelim examinations in 2009/2010. Submission of this test paper for Appeals purposes will assume that these conditions have been applied.

Standard Grade Physics - Credit Level

Marking Instructions

KU - Knowledge and understanding

PS - Problem solving

	Commentary on paper

	Structure of paper

The layout of this paper is modelled on the format of previous Credit level papers produced by SQA.  

Each question is mapped to the SQA course arrangements so that centres can select the most appropriate content for an initial prelim with the remaining content offered as a top-up prelim close to examination presentation.   It is the responsibility of centres to use these questions appropriately to meet their needs.

The following thresholds are suggested for grade boundaries, however, centres should adjust these to accurately reflect previous candidate performance and concordancy between previous estimates of candidate performance and SQA results.



	
	Knowledge and Understanding
	
	Problem Solving
	

	
	Mark
	Grade
	
	Mark 
	Grade
	

	
	=>35
	1
	
	=>35
	1
	

	
	=>25
	2
	
	=>25
	2
	

	
	<25
	7
	
	<25
	7
	

	

	

	

	


	Question
	Marking Instructions
	Notes
	Marks

	1
	(a)
	v = 3.00 × 108 m/s  (1)
v = f   (½)

3.00 × 108 = f × 0.060   (½)

f = 5.0 × 109 Hz   (1)


	
	3
	7

	
	(b)
	radio wave which is encoded with signal information   (1)

	
	1
	

	
	(c)
	bending of waves around obstacles  (1)

	
	1
	

	
	(d)
	greater range   (1)
longer wavelengths diffract more   (1)


	
	2
	


	Question
	Marking Instructions
	Notes
	Marks

	2
	(a)
	amplitude changes   (1)
at frequency of audio wave   (1)


	
	2
	9

	
	(b)
	Radio Vector  (1)
	
	1
	

	
	(c)
	public radio stations broadcast over a larger area   (1)
more energy needed   (1)


	
	2
	

	
	(d)
	v = 3.00 × 108   (1)

v = s/t   (½)
3.00 × 108 = 15/t   (½)

t =5.00 × 10-9 s   (1)


	
	3
	

	
	(e)
	signal less easily intercepted
or other reasonable answer   (1)


	
	1
	


	Question
	Marking Instructions
	Notes
	Marks

	3
	(a)
	Earth wire has low resistance   (½)
allows large fault current to flow to Earth   (½)
large current blows fuse  (½)

disconnects appliance (½)


	
	2
	8

	
	(b)
	Q = It   (½)
Q = 4.0 × 60   (½)

Q = 240 C   (1)


	
	2
	

	
	(c)
	V = 230 V   (1)
P = IV   (×)

P = 4.0 × 230   (½)

P = 920 W   (1)


	
	3
	

	
	(d)
	live wire is at high voltage   (1)

	
	1
	


	Question
	Marking Instructions
	Notes
	Marks

	4
	(a)
	V = IR   (½)
3.0 = 0.75 × R   (½)

R = 4.0    (1)


	
	2
	7

	
	(b)
	it is constant   (1)

	
	1
	

	
	(c)(i)
	5.0 V   (1)

	
	1
	

	
	(c)(ii)
	1.25 A   (1)

	
	1
	

	
	(d)
	VR = 4.0 V   (1)

VS = 6.0 V   (1)


	
	2
	


	Question
	Marking Instructions
	Notes
	Marks

	5
	(a)
	Vo = (R2/(R1+R2))Vs   (½)
Vo = (2000/(200+2000))12   (½)

Vo = 10 V   (1)


	
	2
	6

	
	(b)
	V = IR   (½)
12 = I × (400+2000)   (½)

I = 5.0 × 10-3 A   (1)


	10 = I × 2000
	2
	

	
	(c)(i)
	thermistor  (1)

	
	1
	

	
	(c)(ii)
	buzzer/LED   (1)

	
	1
	


	Question
	Marking Instructions
	Notes
	Marks

	6
	(a)
	gamma radiation is not absorbed by the soil   (1)
alpha and beta will be absorbed   (1)


	
	2
	7

	
	(b)
	removal (or addition) of an electron from a neutral atom   (1)

	
	1
	

	
	(c)
	3 × half-lives   (1)
6 kBq   (1)


	
	2
	

	
	(d)
	shorter   (1)

	
	1
	

	
	(e)
	fluorescent materials   (1)

	
	1
	


	Question
	Marking Instructions
	Notes
	Marks

	7
	(a)
	[image: image2.png]perfectoz)oErs





(1)


	
	1
	6

	
	(b)
	P = 1/f   (½)
P = 1/0.100   (½)

P = 10 D   (1)


	
	2
	

	
	(c)
	long sight   (1)

	
	1
	

	
	(d)
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rays refracted at cornea   (½)

rays refacted at lens (½)

rays focussed on retinas   (1)


	
	2
	


	Question
	Marking Instructions
	Notes
	Marks

	8
	(a)
	NOT    (1)

	
	1
	7

	
	(b)
	

(1)


(1)


	
	2
	

	
	(c)
	voltage across capacitor increases   (½)
NOT inverts voltage to give low voltage (½)

voltage across capacitor decreases   (½) 

NOT inverts voltage to give high voltage   (½)


	
	2
	

	
	(d)
	smaller C   (1)
smaller R   (1)


	
	2
	


	Question
	Marking Instructions
	Notes
	Marks

	9
	(a)
	input   (1)
output   (1)


	
	2
	8

	
	(b)(i)
	P = IV   (½)
P = 2.0 × 10-3 × 15 × 10-3   (½)

P = 3.0 × 10-5 W    (1)


	
	2
	

	
	(b)(ii)
	P = V2/R   (½)
P = 4.52/8.0   (½)

P = 2.5 W   (1)


	
	2
	

	
	(b)(iii)
	P gain = Pi/Po    (½)
P gain = 3.0 × 10-5 / 2.5   (½)

P gain = 1.2 × 10-5    (1)


	
	2
	


	Question
	Marking Instructions
	Notes
	Marks

	10
	(a)
	a = v - u / t   (½)
a = 0 - 20 / 40   (½)

a = -0.50 m/s2    (1)


	
	2
	10

	
	(b)
	d = area under graph   (½)
d = ½ × 20 × 40    (½)

d = 400 m    (1)


	
	2
	

	
	(c)
	W = mg   (½)
W = 40 000 × 10    (½)

W = 400 000 N    (1)


	
	2
	

	
	(d)
	F = ma   (½)
F = 40 000 ×( )-0.50   (½)

F = (-)20 000 N   (1)


	
	2
	

	
	(e)
	Ew = Fd   (½)
Ew = 20 000 × 400   (½)

Ew = 8 000 000 J    (1)


	
	2
	


	Question
	Marking Instructions
	Notes
	Marks

	11
	(a)
	A - (split ring) commutator   (1)
B - field coils   (1)


	
	2
	9

	
	(b)
	(1) for any one of:

good conductor 

does not damage commutator
has high melting point

or other reasonable answer


	
	1
	

	
	(c)
	Ek = ½mv2   (½)
Ek = ½ × 800 × 302    (½)

Ek = 3.6 × 105 J   (1)


	
	2
	

	
	(d)
	c = 902 (J/kg°C)   (1)
Eh = cmT   (½)
3.6 × 105 = 902 × 8.0 × T    (½)

T = 50 °C   (1)


	
	3
	

	
	(e)
	heat is lost to the surroundings   (1)


	
	1
	


	Question
	Marking Instructions
	Notes
	Marks

	12
	(a)
	% efficiency = useful Po/Pi  × 100 (½)
50 = 50/Pi × 100   (½)

Pi = 100 MW   (1)


	
	2
	9

	
	(b)
	heat is lost from pipes over long distances   (1)
high voltages cannor be used in residential areas   (1)

or other reasonable answer


	
	2
	

	
	(c)
	higher voltage gives lower current   (1)
lower current reduces heat produced in cables  (1)


	
	2
	

	
	(d)
	heat produced by currents in coils   (1)
heat produced by eddy currents in core   (1)


	
	2
	

	
	(e)
	solar cell/wind generator/or other reasonable answer   (1)

	
	1
	


	Question
	Marking Instructions
	Notes
	Marks

	13
	(a)
	less than   (1)

	
	1
	7

	
	(b)
	

	
	2
	

	
	(c)
	W = mg    (½)
W = 200 × 1.6    (½)

W = 320 N   (1)


	
	2
	

	
	(d)
	
i = r    (1)

parallel beam   (1)


	
	2
	


	Qu.
no.
	Qu.
part
	Learning 
Outcome
	KU
	PS
	Qu. 
total

	1
	(a)
	1.4.14
	
	3
	7

	
	(b)
	1.3.8
	1
	
	

	
	(c)
	1.4.16
	1
	
	

	
	(d)
	1.4.16
	
	2
	

	2
	(a)
	1.3.7
	2
	
	9

	
	(b)
	1.4.14
	
	1
	

	
	(c)
	1.4.15
	
	2
	

	
	(d)
	1.4.13
	
	3
	

	
	(e)
	1.2.17
	1
	
	

	3
	(a)
	2.1.13
	2
	
	8

	
	(b)
	2.2.10
	
	2
	

	
	(c)
	2.3.12
	
	3
	

	
	(d)
	2.1.14
	1
	
	

	4
	(a)
	2.3.4
	2
	
	7

	
	(b)
	2.3.17
	
	1
	

	
	(c)(i)
	2.4.5
	
	1
	

	
	(c)(ii)
	2.4.3
	
	1
	

	
	(d)
	2.4.6
	
	2
	

	5
	(a)
	4.3.6
	2
	
	6

	
	(b)
	2.3.4
	
	2
	

	
	(c)(i)
	4.3.2
	1
	
	

	
	(c)(ii)
	4.2.7
	1
	
	

	6
	(a)
	3.5.4
	
	2
	7

	
	(b)
	3.5.13
	1
	
	

	
	(c)
	3.5.17
	2
	
	

	
	(d)
	7.1.15
	1
	
	

	
	(e)
	7.1.16
	1
	
	

	7
	(a)
	3.3.13
	
	1
	6

	
	(b)
	3.3.14
	2
	
	

	
	(c)
	3.3.15
	
	1
	

	
	(d)
	3.3.13
	
	2
	

	8
	(a)
	4.4.5
	1
	
	7

	
	(b)
	4.4.8
	
	2
	

	
	(c)
	4.4.18
	2
	
	

	
	(d)
	4.4.19
	2
	
	

	9
	(a)
	4.5.5
	2
	
	8

	
	(b)(i)
	4.5.6
	2
	
	

	
	(b)(ii)
	4.5.6
	2
	
	

	
	(b)(iii)
	4.5.7
	
	2
	





	Qu.
no.
	Qu.
part
	Learning 
Outcome
	KU
	PS
	Qu. 
total

	10
	(a)
	5.1.11
	2
	
	10

	
	(b)
	5.1.11
	
	2
	

	
	(c)
	5.2.4
	2
	
	

	
	(d)
	5.2.11
	
	2
	

	
	(e)
	5.3.3
	
	2
	

	11
	(a)
	2.6.1
	2
	
	9

	
	(b)
	2.6.7
	1
	
	

	
	(c)
	5.3.7
	2
	
	

	
	(d)
	6.4.5
	
	3
	

	
	(e)
	6.4.10
	
	1
	

	12
	(a)
	6.2.6
	
	2
	9

	
	(b)
	6.2.7
	
	2
	

	
	(c)
	6.3.6
	2
	
	

	
	(d)
	6.3.11
	2
	
	

	
	(e)
	6.1.6
	
	1
	

	13
	(a)
	7.2.15
	1
	
	7

	
	(b)
	5.2.8
	2
	
	

	
	(c)
	7.2.13
	2
	
	

	
	(d)
	1.4.17
	
	2
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