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1987 PHYSICS - C.83.Y.5.

Section A ~ Questions 1 & 2

Sample answer and mark allocation Notes Marks
1 (a) s = 24t — 2Zt=
v = ds = 24 — 6t=2 (%)
dat
v = 0 when 6t2 = 24 {35)
Time after start = 2 s (1) 2
(b} a = dv = =12t
dt
At t = 2, a ~24 ms—= (1) 1
(c) 5 =24 x2-2x8=32m (1) 1 4
2 (a) For resolution,
in diagram
Horizontally:— or statement
T 3in30 = nw=23r T sin30 (%)
(1)
Vertically:—
¢ T cos30 = mg T cos30 (%)
me (1)
Dividing 1lst by 2nd equation
sin30 = mwr
cos30 mg (%)
w2 =g tan30 = .8 x 0.577
r 3
= 1.37 (rad s—*) (%)
Period =1 =27 = 4.58 s 4
f w (1)
(b) | No (%)
As above at angle 8
tan g = &=2r does not involve m 2 6
g k4
(1) (%5)
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1697 PHYSICS — €.5.Y.5.

Section A& — Questions 3, 4, 5

Sample answer and mark allocation Notes Marks
3 (a) v = 0 (35)
4% Cob
= 4 x 10—= )
47 x 8.85 x 10—*=2 x 0.5
= 71.8 kV (1) 2
(b) Work done = QV (3)
=2 x 10-% x 72 x 10= (%1
= 0.14 J (1) 2
(c) Potential at C
= 71.9 + 2 x 10—=
4nx 8.85 x 10-1=2 x 0.8
= 71.9 4+ 22.5
= 94.4 (kV) (1)l 22.5 (kV) (%)
W.D. to add charge at C = QV
= =3 x 10~ x 94.4 x 10=
= —0.283 (J) (%)
Total energy required
= 0.144 — 0.283 = -0.,14 J (%) 2 6
4 Force on electrons is constant (%)
always at right angles to path (%)
i.e. force is radial ()
towards a central point 35} A z
5 (a) Force due to magnetic field is
at right angles _to field. {3}
Force due to electric field is
in plane of field. (3)
Hence forces can cancel. 1
(b) | E=V = 440 = 1.1 x 102 (4)
d 40 x 10—=
OvB = EQ %)
v=EFE=1.1 x 104
B 3.8 x 10—=
= 2.9 x 107 ms—2
(1 2
(c) Epx lost = Ex gained
QV = Zmv= (%)
e/m = v2 = (2.9 x 107)2 ))
2V 2 x 2.5 x 10>
=1.68 x 10*2 Ckg—* (1) 2 5
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1997 PHYSICS - C.5.Y.5

Section A — Questions 6,

Sample answer and mark allocation

Notes

6 {a)

Amplitude modulation wave

Frequency constant

(b)

Displacement: sine wave
Velocity: cosine wave

Acceleration: —sine wave

(1)
(1)

(1)

7 (a)

¥ = a sin2n(ft + x/\)

(b)
(i)

Adding v = a sin 2%{(ft + x/A)
and vy = a sin 2w({ft - x/A)

gives y = 2a cos 2wxX/X sin 2uwft

must show some
‘working'

(i)}

Amplitude Za cos Zwx/A
depends on x but not t

(iii)

Amplitude is zero when
2%/ A = w/2 or 31m/2

i.e. when x = A/4 or 3i/4
which are separated by A/2

Longest wavelength from least
energy change: Balmer 3 to 2

En = =1 x 2.16 x 10-1°
nz

Es = —2.4 x 10-*® (J)
Ez = =5.4 x 10-1® (J)
E=Es - Ez = 3.0 x 1022 (J)

= 4.54 x 101=

6.61 x 10" m

<
il
Hh
>
>
[

FhiQ o
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1857 PHYSICS — C.5.Y.35. Section B -~ Question 9

Sample answer and mark allocation Notes Marks
9 (aj ° = SUJdt = ano + at)dt
(%) (*s)
= W ot + Bat2 + k
(%) (%)
Wherr t = 0, € = 0 hence k = 0
(%) (})
Therefcre § = w,t + Laot= 3 3
{(b)
(1) Ep in earth's field = —GMm (%)
r
Er, of 2 kg at height of 600 km
= ~6.67 x 1012 x 6 x 1022 x 2 (%)
7 x 10% {3}
= ~1.14 % 10 J (1){ Must be negative
(i1) Lmv2 = 1.14 x 108 (%)
v2 =114 x 10 x 2/2
v = 1.07 X 102 ms—1 (1}]| or 10.7 kms—2 4 4
(c)
(i}
Loss of Ep = 0.21Mg (1)
Er = %lw? + 5mv2 = E, (35)
1.2.Mr2.v2 + 1.Mv2 = 0.21Mg w= v/r for (%)
25 r= 2
(%) (%)
v2 = (0.3g = 2.94
Hence v = 1.7 ms—2 {1) 4
(ii) For motion about O©,
Central force = mv® = M 0.3qg ()
r 0.51
Component of weight to centre
= Mg siné = Mg 0.3 (%)
0.51 _
Since these are equal, R = 0 or similar comment
and sphere loses contact (1) 2
{iii) Loses contact when R = O
i.e. mv® = mg sin® (%)
r
Lmv2 term is greater (%)
since no %lw” term ()| some reason
Hence sin6 and @ are greater
and loses contact higher up. (%) 2 8
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1997 PHYSICS — C.5.Y.5. Section B - Question 18

Sample answer and mark allocation Notes Marks
10 (a) | F = Q3102 (1) or statement for 1%
4Aneer =
explanation of symbols %)
E = 4dF = Q {) + (%)
dqQ ANET2
Vo= - gEdr = “_[ g ar
(35) 4 Eor= (*3)
4més Jre am€s’ T (%)
- Q
4w €y 4 4
(b) _ €2
(i) y = 30 x 10—-®
4mx B.8% x 10—22 x 20 x 102
(%)
= 13.5 kV (1) 2
(ii] both axes
both wvalues
shape '
to ko @ 2
(iii) | V inside 50 mm sphere
{5)
= -30 x 10—%°
44 x 8.85 x 10—*2 x 50 x 10—=
(1)
= -5.4 kV
New potential at inner sphere
= 13.5 - 5.4 = 8.1 KV ' (1) 2
(iv) VY new values
new shape
1 7
(c)
(1}
{1) 2
(ii) gV = (m - mo)C? ‘
V = 3mec® (%)
g
= 3 x 9.11 x 10—®2 x (3 x 10®)=
1.6 x 10-1*® %)
VvV =1.54 x 10 V (1) 2 4
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18697 PHYSICS - C.5.¥.5.

Section B — Question 11

Sample answer and mark allocation Notes Marks
11 (a) F = nB1I {35)
1)
= 150 x 2.4 x 20 x 2 x 10—¢ (¥)
= 1.44 x 102 N (1) 2
(i) Perpendicular distance between
sides = 20 cos 20 {(mm) (%)
Torgue
= 1.44 x 10— x 20 x 10— cos20
(35)
= 2.71 X 10— Nm (1) 2
(iii) Restoring torque per degree
= 1.35 x 10-7 Nm - (1)| accept Nm/degree 1
(iv) Restoring torque at 40°
=40 x 1.35 x 10—~ (%)
= 1.44 x 102 I cos40 {’s)
Hence I = 4.9 x 10-3 A (1)
OR
I, cos20 = I, cos40 (1)
20 40
I= = 40.c0s20.714
20 cos40
= 4.9 mA (1) 2
(v) Field is radial ) + (&)
due to iron core any two from three
and curved poles on magnets (1) 1 B
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1997 PHYSICS — C.5.Y.S5.

Section B — Question 11

Sample answer and mark alleccation Notes - Marks
11 (b) Magnetic induction distance r
from wire proportional to I/r (1)
Currents in same direction Equal and opposite
can make B equal and opposite fields may be shown
between the wires {(1)] in diagrams
Reference to ratio of distances
5:1 same as ratio of currents {%)
Currents in gpposite directions
can make B equal and opposite
beyond wires on right side (1)
Reference to ratio of distances
5:1 as before (%) 4 4
(c) Induced e.m.f. = -Ldl )
dat (3}
For sweep.
F=-4.5 x 10—2 x 0.8 (35)
63 x 10—=
= =57 V (1} 2
For flyback,
E=-4.5 x 10— x -0.8
10—°
= 3.6 KV 1) signs of voltages i 3
must be opposite
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1957 PHYZSICS - C.5.Y. 8.

Section B — Question

12

answer and mark allocation

Notes

Marks

n r
= 4 cos(5t + 2)

ke
I

-aX sin(ﬂt + %_)

5

i
It

Displacement after 12.5 s

® 4 cos (2.5 + %)

4 cos3mw =

-4 m

4m per /2 of time

Distance =
= 20 m

(1)

(111)

e
N

i
[y

Speed max sin(%t + (

d\_{‘

s n_ X
when 5t + 5 = 30

i
h4wrvﬁ

i.e.

when t 0 or t 5 8 .
)

(%) {

Speed = %?sinﬂ =

i.e.

el

2.5 ms—* (1)

g%

(b)
(1)

Downward acceleration of
platform is equal to g

greater than g (%)
just greater than g (1

(i1)

- WRX (=)

a

9.8 w2 x 0.1

4 w=2f=2 = 9.8/0.1
(2)

frequency f =

1.6 H= (1)

-ve sign —(%)

{c)
(1)

It

De Broglie wavelength ) h/mv (%)

for neutron at velocity v = ¢/200
6.63 x 10—=4

AT 1675 % 1027 % 1.5 % 10° (&)

A= 2.64 x 1032 m

2wr = ni

h/mv
nh/mv

De Broglie &
2nr

nh/2m

Ang mom mvr

Comment




1997 PHYSICS — C.5.Y.5. Section C — Question 13
Sample answer and mark allocation Notes Marks
13 (&) *‘xs.\\ Label 0, I & F (%)
~T~ two rays for image (%)
\\
I F O \\\ii:“ (1)
1+1=1 )
u v f
1 +1=1 (v =-450) (s)
45 \Y 50
image 1s 43 cm from lens {1)
virtual, magnification x10 (1) 4 4
{(b) Depth of focus is range of may be in diagram
(1) film distance where image is
in reasonable focus (35)
Depth of field is range of
object distance giving same (%) 1
(ii) or description
> depth
of forus (2] 2 3
{c} Effective diameter of
28 mm lens at f/4 = 7 mm (%)
Effective diameter of
80 mm lens at £/4 = 20 mm (%)
Distance from lens to film
approximately the same (%)
Choice of 80 mm for close-up *s)
Link larger diameter to smaller
depth of focus/field (1) 3 3
(@) 1 reverses image laterally (%)| or horizontally
(i) 2 inverts image ()| or reverses vertically| 1
(ii)
R ——
\fw
..._._é._._._‘
In diagram:
distinction between rays {3) or statement
arrows on rays (%)
two rays drawn showing t.i.r. {1) (%) + (%) 2 3
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1997 PHYSICS - £.5.Y.8,

Section € — Question 13

Sample answer and mark allocation Notes Marks
13 (e) biective . Lenses separated by
(i) oBJectl eyepiece sum of focal lengths
\m\ | 8 /‘/ .
x| /
S £, PEE D
(1) 1
(11) Angular magnification
= B/0 = tanB /tanc
(%) (5} must have both for (1)
= X/fe = fo
x/fo fao (5)
Ang mag = 500/20 = 25 (%) 2
(iii) | Object is at (fo + fo) (%)
1 +1=1
fo + fa v fe (%)
i=1 - 1
v fe fo + fo (1/2)
1 = fo
Vv felfo + fo) (*) 2
{iv) Magnification of eyepiece
is v/u = fo/f»
Diameter of exit pupil
=20 x 60 = 2.4 mm (1)
500 1
(v) Image would not fill field or equivalent
(A) of view of eye (%)
(B) Not all light forming image
would enter the eye (%) 1| 7




1997 PHYSICS - €.5.Y.5.

Section C — Question 14

Sample answer and mark allocation Notes Marks
14 (a) V = V, sin 2wft
(i) Q = CV = CV, sin 2wft (%)
I = dQ = 2#fCV, cos 2wft t%)
dt
Io = 2wfCVs (%)
Xe = Vo = _1 (%)
Io 2nfC 2
1000
(ii) = /1002 + X.=2
| = 200 (%)
X2 = 2002 -~ 100=
Xo ;
Xe = 1003 %)
| Xe = _1 = 10043
e e NZ 2nfC
f = 1 = 9.19 Hz (1) 2 1 4
2% C.100¥3
(b) Positive feedback
increases amplitude of input (3)
and increases gain (%)
Negative feedback
decreases amplitude of input (}s)
and decreases gain (%)
Advantages:—
increases stability any two for (%) each
reduces distortion (1)
increases bandwidth 3 3
(¢} Let feedback current be I
(i) then T = Cd(Veoure — 0O)
dt
I = Cﬂvout)
dt (%)
inverting input is wvirtual earth
O - Vj_n = IR
I = —Vin
R (%)
Equating expressions for 1
“Vin = Cd{Vous) (%)
R dt
Vout = :_"'_};gvin dt
RC (%) 2

Page 12




1697 PHYSICS — C.8.¥.5.

Section C — Question 14

Sample answer and mark allocation Notes Marks
14 (c) Vouer = _ ;ﬁfvin dt
{(ii) RC
When t = 5s
Vour = _ 1 x 3 x5
108 x 2 x 10-=
= ~15/2 = -7.83 V {13 1
(iii)
s )} label axes
15 25 )] Vour —ve < 15 V
()| at time < 10 s
(3)| graph line
2 3
(d) * axes
(i) {incl Vz) (%)
v line (%)
z v
1
(ii) | As supply voltage is increased 4 x (%)
at Vz reverse resistance falls
and current is limited by Rsas
Increase in Vg bevond V-
increases voltage drop across Re
s0 V= remains constant 2
(2)
(iii) Voltage across Rg = 3.8 V (%)
Max current in zener
= 3.8 = 0.025 A
Gs) 150 (1) 2
{(iv) Theoretically all current in Rp
Ry, = 6.2 = 2481 or 6.2 = 2450
0.025 {1) 0.0253 1
(v) * = 2 no supply —(%)
no Veuc "(1/2)
v [JRL Ve wrong polarity 0 marks
. (2) 2 8
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1997 PHYSICS — C.5.Y.5.

Section C — Question 15

Sample answer and mark allocation Notes Marks
15 (a) /\
(1)
(1) 1
(ii) /[\\ same f
fewer waves to zero
AN
\\/{ N
(1) 1
(1i11) lower f
fewer waves than (i)
\/ Sy .
(1) 1
(iv) By supplying energy in phase (%)
at correct frequency (3)! or same frequency
1 4
(b) | fo = __1 (3)
21+LC
1 ’3){use of min. L & C
= 3
27w(2.5 x 10—2 x 100 x 10—22)?
fo = 318 kHz (1) 2 2
(c) Wave with electric field vector (k)
(i) existing in only one plane (3} 1
(i1) each position and size
(2)} 4 x (%)
not distinguished —(i)
“ = b
director o (:%ﬁl
re ctor ~
fl. 1= o (1) 3
(iii) Signals would be out of phase (%)
and cause interference 3
If polarized differently,
receiving aerial will pick up (%)
only the one signal. (35) 2 6
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1997 PHYSICS - C.85.Y.3.

Section C — Question 15

Sample answer and mark allocation Notes Marks
15 (d) Upper sideband
(i)
810.05 to 818 kHz {1) Gs) + (%)
Lower sideband
809.95 to 802 XkHz (1y] s) + (%) 2
(11} 794 kKHz or 826 kHz (1) 1 3
(e) A — local oscillator —~{%) for each error
B - mixer
C - 1.f. amplifier
D — detector or decoder
E - a.f. amplifier {2} 2
Functions of any two of above
A - produces a signal 465 kH=z 2 x (13%)
above signal freguency
guality of answer
B - mixes these two to produce
a 465 kHz signal now
carrying the modulation
C — amplifies the modulated
465 KkHz signal
D —~ separates a.f. signal from
i.f. carrier
E —~ amplifies the a.f. signal 3 5
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1697 PHYSICS - C.5.Y.85. Section C - Question 16

Sample answer and mark allocation Notes Marks
16 (a) | A | A,B to each AND (%)
(i) | B >0 OR gate in and out (1)
___m%>>yM“ X
(2) 2
(ii) | A B A B A.B A.B X
0 0 1 1 0 o 0
6 1 1 0 © 11
1 0 0 1 1 0o 1
1 1. 0 0 O o o0 (2)] (%) each line 2
(iii) | Exclusive OR (1){ XOR, E-OR, EX-OR 1 {5
(b) | Closing Qi
{i) | all inputs low — output 00 (%)

Closing Q=
one input to Gi high
- output 01 (=5}

Clozing Qs
one input to Gz high
- output 10 (%)}

Closing Qa
one input to Gi and Gz high
-~ output 11 (*s) 2

(ii) Even parity means that the
total number of ‘l's in the
data string together with

the parity bit is even. (1) 1

{ i i i } A j : !
B ' »——mw—— Parity bit
(D 114
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1897 PHYSICS — C.S.¥Y.S. Section C — Question 16
Sample answer and mark allocation Notes Marks
(1)
o ! (1)
s 1 1 L H 2
(i1} Division by 2 (1) 1
{111) s ' E R s
LJp al— ﬂn a1 Lip =} - o
I "
—Clk @i F—-Icn& g— i O+ ~ewx o
R L [ R
Clk
tor {iv} —D_
(2) 2
(1v) Reset after 9 by ANDing Q
outputs from 8 and 2 and
applying this to all reset
R inputs: (1)
Added to diagram for (iii) (1) 2 7
{(d} L— |S would it work?
(i} > ol all or nothing
Clk Q
ol -
1 to buocy (2] 2
(ii) Clk AT LTI P LT 1 &)| must be clearly
‘ labelled
o J LI L4 I Cs)
C.0 g 1 Fl (1) 2 4
t/s i 3 1 3 1 3
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