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Section A

Answer all the questions in this section. Answer in the spaces provided.

1 Fig. 1.1 shows a satellite travelling at a constant speed in a circular orbit around the Earth.

% satellite

Fig. 1.1 (not to scale)

(a) State how speed differs from velocity.

.............................................................................................................................................. [1]
(b) As it orbits the Earth, the satellite is experiencing an acceleration.
(i) Explain, in terms of its velocity, why the satellite is accelerating.
...................................................................................................................................... [2]
(ii) On Fig. 1.1, draw an arrow, starting on the satellite, to show the direction of the satellite’s
acceleration. (1]

(c) As the satellite orbits the Earth, it experiences a force due to gravitational attraction.

State and explain whether this force does work on the satellite and state whether the energy
of the satellite is affected.

Total [6]
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2  Fig. 2.1 shows a weight of 2.0N atisched to a spring.

SpAing — C —— s
pointer :
waight—___ r

40N E '

Fig. 2.1

The unstretched length of the spring is 8.0cm. With the 40N waight attachad to the spring,
the kength s 14.0cm. The eprireg is within its limit of proportionslity.

{8) State what is meant by the imi of proportiona ity of a spring.

-[1]
(B} The 4.0M weight is replaced with a 2.0 N weight. Calculate the new langth of the spring.

newlength= [

{€) Describe how the apparates in Fig. 2.1 is used to obiain readings to plot an
extension-losd graph.

Total [5]
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3  Fig. 3.1 shows a metal coffes cup on a metal warmang plate.

N 9

matal cup._._h\“h\k “‘H\\
T — -

Fig. 3.1 Fig. 3.2

coffas

matal warming plate

Thara iz a small electical heatsr ingside the warming plate that keeps the plate hotter than the
coffas.

{a) Dezcrba how heat iz tranaferred throwgh the metal ard then to all of the Bquid n the cup.

Y . V. A [3]

(b} A cup of a different ahapse = placed on the sams heater, as shown in Fig. 3.2. The two cups
are made of the same matal and contamn the sames amount of coffes.

Explain why the coffes in the cup in Fig. 3.2 is not kept &s warm &s the coffes in tha cup in
Fig. 3.1.

oot Lo o Ottt e s s s e e e e [1]
(2} The outside surfacs of the cup can be aithar black or white and can be aithar dull or shim,.

(i Undarlims which colowr and which type of surface is best to keep the coffes warm.
black whiita dull ghiimy [1]
{il Explain your answer to {c){il.

Total [6]
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4 Fig. 4.1 shows a screwdriver of mass 649 resting in equilibrium on a pivot.

screwdriver

[Tani s L =

i

Fig. 4.1
{(a) OnFig.4.1, mark and label with a C, the centre of mass of the screwdriver. [1]
(b) The gravitational field strength is 10N/kg.

(i) Calculate the weight of the screwdriver.

(ii) OnFig. 4.1, draw an amow labelled W to represent the weight of the screwdriver. [1]

{e) State two conditions that apply when an object is in equilibrium.

Total [5]

youtube.com/c/Megalecture/
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visit:

www.megalecture.com
6

Optical fibres are used to transmit telephone signals. Fig. 5.1 shows a ray of light that strikes the
inside surface of an optical fibre at P
_'_'_'_.'_ g

e

Fig. 5.1

(8) State one advantage of using ophical fibres to trensmit telephona signals.

STAP LT, b |
(B) (I) OmnFig. 5.1, draw a normal at P and mark the angle of incidence with the letier i [1]

() 5Siate and explain what happens to the ray at P. Usa the term oritical amgie in your answer.

2]
{€) The optical fibre ismade of glass of refractive index 1.5.
Al the start of the optical fibre, the ray enters the glass from air.
The angle of incidence in the air is &0°.
Calculate the angle of refraction in the glass.
B = e e e

Total [6]
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& Fig. 6.1 is a graph of cumrent against potential difference (p.d.) for a length of metal wire.

0.3
current’ A .
0.2
0.1 Eas
(B
0 2 3 - 2]
pud Y
Flg. 6.1
(@) The metal wire obeys Ohm's lew. Siate Ohin's lew in words.
o
(B} Calculate the resistance of tha matal wire.
2ol o O L L A L O AOTAR VLR RS |-

(€] A new wire is mads from the same meial as the orginal wire. The o wires have the
same length. The cross-sectional area of the new wire is half that of the original wire.

i} Calculsts the resistance of the new wine.

resistance = ... 1]

(i} OnFig. 5.1, draw a lime to show ow cument varies with p.d. for the new wire.  [2]

Total [7]

youtube.com/c/Megalecture/
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visit:

www.megalecture.com
8

T Fig. 7.1 shows a compass needle near a bar magnet. Magnetic poles are shown on the compass
needle and on the magnet.

A finger stops the compass needle from tuming.
f%a
I

COMpPass
neadls

___——pivat

n'ragnat-_hh

Fig. 7.1 (not to scale)

{@ (I} The magneicauses a force on the S5-pole of the compass needls.

O Fig. 7.1, draw an armow from the 5-pola ofthe compass needle io show the direction
of this force. [1]

{lly Explain why tha compass needle turms when the finger is remowed.

(B} A small compass is used to plot the magnetic field lines of the magnst.

Describe how the compass is used to plot magnetic field lines on a pieca of paper.

1B

Total [5]
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: . ot e co g
8 The nuclide notation for the radioactive isctope boron-12 is "B,

(@) Inthe space balow, drew a labelled diagram to ilustrate the structurs of a neutral atom of this
isotope. Show all the particlss in the atom.

[4]
(b)Y Az boron-12 decays, it emits a beta-particle. A new atom is produced.

Cetermine

{y the proton numbsr (atomic numbsr) of the new atom,

R MR == et b i L)

(i) the nucleon number (mass numbsr) of the new stom.

ALCROR PLUIMBEE = (i 1]

Total [6]

Total [46]
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Anewsr two quastions from thiz section. Anzwer in the spaces provided.

8 [Dhfferent enargy sowrces are uzed fo genarate slectricty.

(a) Enengy sourcas ars renawable or non-renswabls.
(i Muclear ensrgy is described a2 a non-renawable sourcs.

Explain what iz maant by a non-renswabie ensrgy source.

]

(i Four of the ensrgy sourcss ussd are:

hydroslactric oil gaothermal wind

Wiite the nams of these snergy souwrcas inthe comect column of the table below.

non-ranewabls renewable and caused by renewable and not caused by
enargy from the Sun energy from the Sun

[3]

(i}  State ore way in which using nuclear enargy ie better for the environment than uzing oil.

]

(vl State one way in which using nuclear snengy iz woras for the amvironment than using oil.

RS
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(b} Fig. 8.1 iz a block diagram of a power station that produces alectrical enerngy from oil

fusd snengy imput from oil

burner

* thermal enengy (heat)

bodler

+ intermal ansrgy of 2team

turkana

!
f

slactical snsrgy ouiput

Fig. 8.1
(i Write the nams of the missing part of the powsr station i the smpiy box on Fg. 8.1, [1]
il State the form of snsrgy that the turbine possssses.
-[1]

{ii' A =mall boilar in the power station containe 24 m* of water at 30°C. High pressure in the
boidlar increages the bolling point of water to 120°C.

Tharmal enargy suppliad to the bodler iz ussd to heat the watsr from 30 °C to 120°C and
thiem to tum it &l to steam at 120°C.

The dansity of water iz 1000 kg m?.
Tha =pscific heat capacity of watsr iz 42004/ (kg °C).
The specific latent haat of vaporisation of water iz 2.3 x 10%)/kg.

1. GCalculate the maszs of water i tha boilar.
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2. Calculats the total thermal snsrgy (heat) supplisd to the boiler.

thermal energy = ..o B U]

{ivl The slectrical enargy output from the power station i tranamittad over long distances at
a high voltags.

Explain why electricity iz tranamitted at a high voltage.

|

Total [15]
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10 (&) Fig. 10.7 shows the path of a ray of blue light 2= it passes through a glass prism.

air

Jlass —

y

(I} Staie the wave term used to describe what happans to the ray of light at A

Fig. 10.1

-1

() Using angles from Fig. 10.1, calculate the refractive index of the glass.

(i} Explain why the ray doss not emarnge from the prism at B

[

-2

(I} Fig. 102 shows a second, horizontal, ray of Blue light striking the prism at point C.
Crn Fiig. 10.2, contfinues the path of the second ray through and out of the glass prism.

Fig. 10.2
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(D) The camera lens shown in Fig. 10.3 is used to photograph the object Q.

camera lens
*,

==

'!

Fig. 10.3 {full scale}

The obiact O is 2.0cm high and is placed 8.0cm from the centre of the lens. The lens has a
focal length of 3.0em.

(0

()

[

Drraw rays on Feg.10.3 to find the position and height of the image formed by the lens.
Label the image 1. [3]

Determine the height of the image.

-[1]
The image formed by the lens is a real image.

1.  Explain the difference batwesn a real image and & virtual image.

1]

2. Explain how a converging lens is used to produce and view & virtual imags.

2]
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11 The metalz in the list below have many different uses.
alumsinium copper irom gilver staal
{a} Stats whach mstal from ths liat is wasd for

(it acompazz nesdls,

i} magmnsiic 2cresning,

{iii) the core of a transformer.

(b} (B Des=criba ons uss for a transfoomsr.

(i) Am a.c. gensrator supplies an nput voltags of 220V to a transformer.

1. In tha space below, aketch a graph of the output voltage against time for the
8.C. generator. [£]

2. The transformer has 1700 tume on the primary coil and 85 tumnsz on the sscondary
coil.

Calculate the output voltege of the transformsr.

Lt W = .o i i e |2
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() Fig. 11.1 shows 3 magnst next 1o one end of a sclsnoid.

enlanoid

(R
ek

Fig. 11.1
The terminalz of the aclencid are connected o a very asngitive ammetar.

(il The magnst iz moved to the right at a constant apesd and & reading is obeemved on the
ammater.

1. Explain why thare iz o current in the ammestsr

2. Explain how the currant in the ammetar opooass the change producing it

(it The magnat stops whan the S5-pols reachss the middle of the solsnoid.

The reading on the ammeter i obzanved when the magnset is mowved to the lsft at a
conatant gpeed that i= less than itz spesd in (cHil.

State two ways in which tha reading on the ammster diffisrs from the reading cbeamsed in
{cki} a= the magnst moves to the lsft.

2]
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2 (a) where extension/stretching stops being proportional to force/load/weight/mass
or extension/load = constant

or point where length or extension against load graph curves C1 [1]

(b) 4 =k 6 or4/6 or 6/4 or 6 x 2/4 or 3 (cm) seen C1

11 cm A1 [2]

(c) different weights/masses/load and measure new length B1

how extension is found e.g. reading on scale for loaded spring subtracted from
reading with no load/mass/original B1 [2]

4 (a) (point) C immediately above tip of pivot (and in middle(vertically) of screwdriver
(£1 mm)) B1

(b) (i) 0.64 N B1

(i) arrow W vertically downwards through candidate’s C or pivot B1

(c) no resultant force or upward force = downward force or force left = force right B1
no resultant moment (of force) or clockwise moment = anticlockwise moment B1 [5]
5 (a) more telephone signals (at one time)

OR great(er) bandwidth; more data (per sec); more signals

OR faster data/information transfer

OR less attenuation; less energy/power/signal loss;

OR long(er) distance (before regeneration)

OR (more) secure

OR less noise/interference OR high(er) quality/clear(er) B1

(b) (i) correct normal and angle marked B1

(ii) total internal reflection B1

angle of incidence is larger than critical angle B1

(c) (n =) sin i/sin r in any form numerical or algebraic C1

35(.2644)° unit ° needed A1 [6]

6 (a) current is directly proportional to voltage (accept voltage/current = constant, but
not just = R) B1

if temperature/physical conditions constant B1

(b) (R=) V/l in any form algebraic or using any value of V and | from graph C1
20 Q A1

(c) (i)40 Qor 2 x (b) B1

(ii) straight line graph through origin below given line ecf (b) (e.g. accept above
line if R < 20) M1

goes through 0.1 A at4 V ecf (b) (e.g. allow through 0.2 Aat2 VifR =10 Q) A1 [7]
7 (a) (i) horizontal arrow to right (by eye) [B1]

(i) forces / resultant causes moment or (turns because) force is not at pivot [B1]
(b) mark made at one end/pole/direction of compass (on paper) [B1]

move compass so that other end of compass is on mark and remark [B1]

join marks made as compass moved on in some way (to draw line) [B1]

[5]

8 (a) neutrons and protons together and alone in the middle B1

5 protons B1

7 neutrons (if protons and neutrons unlabelled 1/2) B1

5 electrons and electrons surrounding nucleus B1

(b) (i) 6 B1

(i) 12 B1 [6]

(1“(; E;‘) ;;)Szifgzi;:‘;”c? youtube.com/c/Megalecture/
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2 (8) where extension/stretching stops being proportionalto force/loadiweight/mass
ar extension/load = constant

o[ point where length orextension against load graph curves C1 [1]
(bj4=kGor4/Borb/4orb =2/40r3 [cm) seen C1

11em A1 [2]

[c) different weights/massesiioad and measure new length B1

how extension is found e.g. reading on scale forloaded spring subtracted from
reading with no load/massionginal B1 [2]

| Gusstisn Anzwer Marhid
Ha) | conducton m metal g comciion [ boud) menboned by name a1
conducton explaned dn heal | erevgy panang fom molscule In moketuls B
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4 {a) (point) C imrmediately above tip of pivot (and in middie (vertically) of screwdriver
(1 mm)) B1

(b) (1) 0.64 N B1

() grow W verticslly downwsards through candidate’s C or pivot B1

(2} np resultant force or upward force = downward force or force left= force Aght B1
np resultant moment {of force) or clockwise moment = anticlockwise moment B1 [5]

5 [a) more telephone signals (st one time)

OR gresat(er) bandwidth; more data {persec); more signals
OR faster data/information transfer

OR less attenuation; less ehergy/powersignalloss;

OR long(gn distance (before regeneration)

OR {more) secure

OR less noiselinterference OR highlen qualty/clear(sr B1
(b} (i} comact nomnal and angle marked B1

(ij totglintemal reflection B1

angle ofincidence is largerthan crtical angle B1

{2} {n =) sin ¥'sin rin any form numencal or algebraic C1
35({.2644)" unit * needed A1[0]

youtube.com/c/Megalecture/
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visit:

www.megalecture.com
19

BLANK PAGE

6 {8) cument is directly proportionsal to voltage (sccept voltage/cument = constant, but
nptjust = B B1

if temperature/physical conditions constant B1

(B} (A=) /| in any form algebraic or using any value of V and | from graph C1

200 A1

() (400 ord X (b) B1

(i) straight line graph through ongin below given line egf (b) (e.g. accept above

Jing if B < 203 M1

gpesthrough 0.1 Aat 4V e¢f(b) {e.g. allow through 0.2Aat2VAR=100) A1[7]

7 {2) (i) horzontalarraw to right (by eve) [B1]

(i) forces / resultant cavses moment or (turns because) force iz not at pivet [B1]
{bimark made at one end/polefdirection of compass (on paper) [B1]

moye corpazs o that other end of compass iz on merk andremark [B1]

join marks made as compass moved on in some way (to draw line) [B1]

13l

£ {8) neutrons and protons togetherand alone in the middle B1
5 protons B1

¥ neutrons (if protons and neutrons yplahelied 1/2) B1

b electrons and electrons sumounding nucleus B1

(b} 6 B1
iy 12 B4 [6]

Chation - furwed Marin
Wapn | ol baeng roplaced o will rurll:l.l' [11]
fajs) | orlyaln b coham 1]

R P S M po— e
geoiermal m e colurm 1]
R L T oy e— o
Wakr) | rEhear wasle | 0o Mumtmwmm«mmrmm-ummhw 1]
e ot
Wiy | kb foringy) L]
OEE) |1 24000 ky L)
4 ok ()= el or ([ = jmcT e €1
4000 <23 10 ed S50« 10T 1
24, O o« 42000 « B ow 2T AN [ |
B4 05=d i
ki) | o gk B
b gy Pl PR | N EELnE OF R | B1

OoF Endud eried i Lt i

youtube.com/c/Megalecture/
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visit:

www.megalecture.com
20

BLANK PAGE

10 {a} (i) refraction B1

(i) {n =) sin ¥'sin r C1

=in, 45%/=in 297 C1

1.4585 to more than 1 sig. fig. A1

(iiiy the angle of incidencelfincident angle is greaterthan the crtical angle B1
totg|intemsl reflection occurs B1

(v} comeot refraction at C with ray pamsliel to AB B1

comect reflection {(and comect refraction on otherface i.e. downwards) B1
(b (1} Ay TWO of:

undeviatesd ray through genire oflens

ray parallel to sxis through point 2 cm from lens on nght afterlens

ray through point 3 con to left of lens pamsliel to axis sfterlens M2

rays, convenge and vertical image drewn and labealied | A1

i) 1.2+ 0.2 cm B1

(iiy 1. rea)] image {can be) fomed on screen; vitual image not found on screen;
rays convenge on real image; rays do not converge on virtual immage;

rays only appearseem to come from & point on virtual image B1

2. plape object within focal length; between lens and focsl point/principal
fagus B1

wview from otherside of lens; look through kens; inmage same side as'behind

abect B1[15]
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