Which quantity is not a.base quantity?

A temperature

B ¢lectric charge

C electric current

D amount of substance

The base units of Planck’s constant are

A kems™,
B kgm's?
C  kgm%!.
D kgsm™.

Which statement is correct about the resultant force acting on a mass undergoing uniform
acceleration? &

A It increases uniformly with respect to time.

B I 1s constant but not zero,

C It is proportional to the displacement from a fixed point,
D It is proportional to thervelocity.

Which quantity remains constant for an orange failing from a tree?

A velocity

B displacement
C acceleration
D speed

Which one is mot a condition for static equilibrium?

A - Forces form a closed system.

B Algebraic sum of moments is zero,

C Resultant force is the hypotenuse of a right angled triangle.
D Algebraic sum of the resolved components of force is Zero.

Which quantity increases when a satéllite moves 1o a bigher orbit?

A angular velocity,, .

B centripetal acceleration

C gravitational potential energy
D linear speed = - .



W

Which graph shows variation of height h with time t for a dislodged brick falling from a tall
building?

A B
b 4 . h 4

4

l—*v

Py
L

t

t

A 1 tonne car travelling at 30 ms™! East, collides with a 2 tonne truck travelling and 20 ms™
West.

What is their speed after collision if they move off together?

A 23.8 ms™
B 23.3 ms’!
C 10 ms™
D 3.3 ms™

When a 320 Hz key of a piano is struck the 640 Hz and 960 Hz will also vibrate. This is
because they :

A are in phase.
B resonate.

C are parallel.

D need damping.



10

11

12

13

The diagram shows two particles P and Q ofi mass m and 4m respectively in a gravitational
field. :

P Q
o— 02 o
m R 4m
What ratio of = would make the gravitational field strength at R due to the two masses
&
equal?
A 4
4
g 1
2
C 2
D 4

Which process is not associated with sound waves?

Polarisation.
Diffraction.
Interference,
Reflection.

a light wave travelling through air.
a radio wave from a broadcasting station.
a ripple on the surface of water.

A
B
C
D
An example of a longitudinal wave is
A
B
C
D a sound wave travelling through air.

In a progressive wave

neighbouring points are in phase.

neighbouring points have different amplitudes.

energy is not transferred along the direction of propagation.
the wave profile moves in the direction of propagation.

S Ow



14 Which graph shows how acceleration of a body executing simple harmonic motion varies
with displacement from the centre of path?

A B
accelaration
A
displacement
C D
accelaration accelaration

A

> ; displzcement
displacement \\

15  Which list of waves is in order of decreasing frequency?

gamma trays, visible light. infrared radiation
radic waves, X rays, gamma rays

infrared radiation, radio waves, gamina rays
gamma rays, visible light, ultra violet radiation.

S awe
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17

18

—Fo i A

Fringeg of separation y are observed on & screen 1.20 m from a Young’s sht arrangement
that is iluminated by yellow light of wavelength 600 nm.

At wha distance from the slits would fringes of the same separation y be observed when
using blue light of wavelength 400 nm.

0.56 m
0.80m
1.25m
1.80m

Which statement is true for two coberent monochromatic light waves incident at 2 point on 8
screen’ :

A They have a constant phase difference.
B They have the same optical path.

C  They have almost the same amplitude.
D They produce constructive interference.

A generator produces 100 kW of power at a potential difference of 10 kV. The power 5
ransmitted through cables of total resistance 5Q.

What is the power loss in the cable?

A 005W.
B 20W.

C  S00W.

D 2x10W.




1 1 1 1 f urrent’ 1, m a t‘.mgsten ﬁlal'ﬂ n

A B

\ 4

\ J

Y

20 The diagram shows a network of identical resistors.

xo\ R

A R C ER
&

~H

W | e
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26 The graph shows the variation withtime of a.c through a resistor.

f\f\\/ o

current

Which graph shows the approximate variation with time of power dissipated in the
with time? |

power A power 4

N A A
/\\/\ | —

power 4 / power A

ume

27  Anideal operational amplifier does not have

A high output impedance.
B high gain.

C infinite bandwidth.

D high slew rate.
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;
3% Anisotope is said tf} bave a balf-life of € vears. This means that
I

after | ye;alr-f‘- of the isotope has decayed.

after | year| of the isotope remains undecayed.
after 12y rs + of the isotope as decayed.

after 12 yedrs L of the isotope remains undecayed.

== e I -

4 Which statement id not comect about ®-particles?

They are deflected by electric and magnetic fields.
They are stopped only by a few mm of aluminium,
They have fhe highest ionizing power.

They are h?h'um nuclei.

TUOwe
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Data.

speed of light in free space,
" permeability of free space,
permitivity o free space,
elementary charge,

the Planck constant,

unified atomic mass constant;:

" Test mass of eiscfon,
 rest mass of proton,
molar gas constant,

the Avogadro constant,
the Boltzmann constant,
gravitational constant,

acceleration of free fall,

|
c= ?.OOx 109 ms™?

My = %’ﬂ' x 1077 Hm"?!
€= ;885 x 1072 Fm™!
o= {601 10-9¢C
h= 663 x107% Js

u=1.66x10"%" kg

€

‘m.='6.11 x 1031 kg

my.= 1.67 1027 kg

A= ;5.31 JK-1 mot-1

G = 6,67 x 10~ Nm2kg™2

g=0881ms2




Formuiae

uniformly accelerated motion,

-

work done on/by a gas,

gravitatiopal potential,

refractivejindex,

resistors m series,

resistors in parallel,

electric pé)tential,

capacitors in series,
capacitors in paraliel,
energy of charged capacitor,
alternating current/voltage,
hydrostatic pressure,

pressure-of an ideal gas,
radicactive decay,

decay constant,

critical dafnsity of matter in the Universe,

enuation of continuity,
Bernoulli equation (simpiifiad),
Stokes’ law,

Reynolds’ number,

drag forée in turbulent flow;

s=ut+zal?
v2 = y?+2as

W= pAv
- Gm
r
he_1_
sinC
R= R1+Rz+...
YR =1/R, + 1/R, + .
- Q
4'n'ear

1/1C =1/C, + 1/Cz+ .

C=Ci+C,+...
w=}av
X = Xq 8in wt
p=pgh
p= %Eg<cz>
X = Xy exp{— At)
1= 2693
t

3H2

Po = grG

Ay = constant

] 1 — i 2
Py + 3pVi=py+ zPY2

F=Argv
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(if)

(@)

(b)

Answer all questions, ,
: |
Define the term '
1. Systematic erroy, ;
;‘
.'
2. random error.
i
|
I
Give one example of each, i
!
I Systematic error ;
2. random error
[4]
Define the term momentum |
.’ f1]

i

(i) State Newton’s law concerned with momenfum.

E

(ii) Use the above stated law to derive the defin

1
!
!

i
H
P

Ing equation F = mga_




5

() A snooker ball of mass m; and velocity v collides with another ball
of mass m; and velocity w; as shown in Fig, 2.1.

! b
}_-_-—-——> B
(=) (=)

before collision

¥y vy

e s =
(=) (=)
- after collision
Fig. 2.1

(i)  If the velocities after collision are vi and v, respectively, give

an expression for the conservation of momentum for the snooker

balls.

(i)  State the condition under which the principle of conservation
of linear momentum bolds

(a) Define gravitational field strength and state its units.

2]

For
|Examiner’s
Use

P




(b)

(2)

(b)

Fig. 3.1 shows a planet of radius 5.6:x 10° m with gravﬁaﬁonal field
strength of 15 Nkg™ at the surface.

Fig. 3.1

i) Add on Fig. 3.1 a setof

1. solid lines to represent the gravitationaliﬁeld of the planet,

2. dotted lines to represent points of equal jpotential.

(ii)  Calculate the mass of the planet.

—_ . sasan \,\".'v .
(e z

S

~N

Distinguish between transverse waves and long'rmdinali waves.

§ s 0

State three conditions required for two progressive waves to form a
stationary wave.

1.

2.

[4]

2]

(3]

Exsaner's
Use




7

Fig. 5.1 is a network of resistors connected to a2 6.0 V battery of negligible
internal resistance.

~ 6.0V
Lo
——

5Q 3Q

Fig. 5.1
Determine

@ the effective resistance for the circuit,

Effective resistance =

(ii) current

1. Tos
2. I
918872 J2009

{6l

1
[Turn over



(a)

(b)

()

Define the root-mean-square value of an alternating gurrent.

[1]
A bulb is marked “100 W, 240 V", determine the
()  mean power,
(i)  the maximum power for the bulb.
2]

Electric power is transmitted as alternating current and at high voltages.

Explain the advantage of using

® alternating current,

(ii)  high voltages.




(a)

®)

()

(a)

State four properties of an ideal opamp.

L

2.

3.

4.

Give two advantages and one disadvantage of negative feedback.
advantages

1.

(4

2.

disadvantage

Draw an EX-OR gate constructed using NAND gates only.

Explain the term

B laminaflow, et
: Tt RO

5\

(ii) incomprefssz‘ble Slow.

9188/2 12003

3]

v

2]

[Turn over
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(b)  Fig. 8.1 shows a diagram used to investigate the flow of 2 liquid.

-

ot o o B i
h
Fig. 8.1
The height, } of the Hquidiﬁkqpt constant,

Show how the student reached the following deductions:

G) Themawpersecozgd,né,isrelatedmvoimcpqrsecondqand
deasity p by m = pg

(i) g9 =Av, where A is theicross:sectional area and v is velocity at B.

(i) v=+f2gh

3

91882 ogy <

N

g

¢

03]

i Har
Tmer's
Use

B

——



11
9 (a)  Electromagnetic waves have ws:ve—palr_ticlc duality.
1
()  Explain the term wave-particle tuality.

|

i []
(i)  Complete the table stating physical phenomena that show how
electromagnetic radiation:and electrons behave as particles
and as waves. i -
Wave behaviour Particle bebaviour
Electromagnetic /
radiation :
|
|
Electron ; _
t
|
| 3]
()  Calculate the wavelength of a beam of electrops which is acoelerated
through a p.d. of 1200 V.
B3]

w-mienigth =




12
10 Fig. 10.1 shows decay curves for radioactive elements A and B.

[ I
P

time/hrs |
‘Fig. 10.1

(®  Mark onithe graph, the times for activity to be 0,5Aq/for A and B.

(b)  Suggest with a reason, which one of the elements would
1] cause more environmental hazard,

element

reason

()  be useful and preferred as a tracer in medicize.

element

reason

(1]

- [4]




ZIMBABWE SCHOOL EXAMINATIONS COUNCIL

Generial Certificate of E;kiucaijop__f_.&dvanc\ed Level

- A
IV R /"{
N R
Py -~

——

POSSIBLE ANSWERS

JUNE 2009

PHYSICS - 918872




2

0]

()
(a)
(b)

()

(a)

(b)

i A systernatic error is one which results m aﬂ readings being
faulty in one directon/ an‘error duz to the msmlment

A random erTor resuli i @ scafter o1 rwdmgs ahout 2 mean
value caused by the obssrver.

N

Systemalic error - Zero eror ‘ ‘

- : : i xy
R emdorvn erer— 7 e Fa LGRS i TEM p\;fvﬂd.n <
Momentum = preduct of masg mjend velocity{ )

(i)  The rate of momentum i3 directly propﬁrﬁon& 1o the force F
causing the change, and occurs in the directmn of the force

my-—mu
4

(i1) Fa
F= km (Z%) but from definition of IN.k =1.
F= m( —") but 2=~ = & (form definition of a).
F=ma

M mw -l =mv T Y

(i)  No external forces/system is isolated

force per unit mass

Nkg'

® Tand2



- &2 15x{5.6 x105)2
() M= 1xGearh

- 2.
g 667 X10-11 705x107kg

(a)  Intransverse waves the disturbances are right angles to the direction
of travel (of the wave)

While in longitudinal waves disturbances are parallel to the direction
of travel (of wave)

(b)  same frequency
same amplitude
same speed
moving in opposite directions

() Reg=13=

i
o
EN
o

M 1 L=—=r



(@)

®

©

(a)

(b)

(©)

()

(b

A value which produces the same heating effect in a resistor as a
steady current of the same value,

@ 100w

() 200w ;
Steged ' ;
® A.C. can be stopped up or down

(i) H:gh voltag&c reduce power losses due to jouie heating since
since current is low

infinite open loop gain
infinite bandwidth . ;
infinite input impendence
mfinite slew rate

zero output impendence

Max

Advaniage

less distortion

bandwidth increased
greater operating stability
Disadvantage

Gain reduced

® In lamina flow each Huwd particle follows a smooth path
(streamline)

(ii) In mcompressible flow a change in pressure produce no change
in density

6y mass = density x volume
- maass per second = density x volume per second

m = Bg

B N i Sur R

| N RO R



()  volume per second = crass sectional area x distance per second

q = Ay
(i) lossinpe =  ganinke
mgh = ¥ mv?

9 (a9 @ wayes show particle behaviour while particles show wave

behaviour
(i) |
wave behaviour | particle behaviour
e.m —  photoelectric effect;
radiation 7 ~ v rays are detected
as individuals pulses
by the GM tube;
: Z
electron diffraction; ) 4
G & =  12mv2
= 2ev
¥ - m

From de Broglie, wavelength of 2 beam of electrons A= ﬁ;

R 6,63 x 1072¢
Fomer | {2%91x 1073 %16 x 1071 x200)7

H

36x10Mm

i

10 (2) tyfor A and B marked on graph’s time axi_s
)] A; remains active for longer periods (has larger t; );

(i) B; activity quickly decays to safe levels {shorter ),

>



INSTRUCTIONS TO CANDIDATES

Write your name, Centre number and candidate number in the spaces provided on the
answer paper/answer booklet.

Answer three questions.

Question 1 is compulsory.
Answer any other twe from the remaining questions.

Write your answers on the separate answer paper provided.

If you use more than one sheet of paper, fasten the sheets together.
All working for numerical answers must be shown.
INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ]t the end of each quesuen or part question.
You are reminded of the need for ‘good English and clear presentation in your answers,

Candidates are advised to spend 25 minutes on question 1.

- N
ZIMBABWE SCHOOL E‘XAI\HNATIONS COUNCIL
General Certificate of Education Advanced Level- :
PHYSICS -9188/3
PAPER 3
JUNE 2009 SESSION .t 50-minutes
Additional materials:
Answer paper
Electronic Calculatoriand / or Mathematical tables
\ Ruler (mm) )
TIME 50 minutes

This question paper consists of 7 printed pages and 1 blank page.

Copyright: Zimbabwe School Examinations Council,, J2009.

©ZIMSEC 12009 , [Turn overj




Data
Speed of light in free space, S ¢=3.00x10°ms .
Permeability of free space, . p‘é - 411 x10” Hm B
: _ 12
Permittivity of free space ' €p=885x10 Fm
Elementary charge, 6=160 x 102 ¢
-34
The Planck constant, h=663x10 15
Unified atomic mass constent, v=166x10 '2'7'kg
-31
Rest mass of electron, m.=9.11x 10 kg
-27
Rest mass of proton, m - 1.67x 162 kg
Molar gas constant, R=831 JK'lmoI Rl
: -23 -1
The Avogadro constant, N,=6.02x 10 mol
The Boltzmann constant, k=138x10 B 2
- 2
Gravitational constant, C=667x10 Nm kg

’ : iy
Acceleration of free fall, g=981ms



Formulae

uniformly accelerated motion,

__work done on/by a gas,
gravitational potential,
refractive index,

o '} I i ?

$ é' 3 . % N P
" resistors in series,

. fesistors in parallel,

glectric potential,
capacitors in series,

capacitors in paraliel,

energy of charged capacitor,

altemating current/voitage,

hydrostatic pressure,

pressure of an ideal gas.

radioactive decay,

decay constant,

critical density of matter in the Universe,

equation of continuity,

Bernoulli equation (simpiified},

Stokes’ ‘aw

Reynolds’ number,

drag force in turbulent fow

$=1 Uf‘rzafz

V2 = u?+2as
W= pAVv
¢=_§_’E
r
1
= ——=
CsinC o,
R R +Ry+.

1A= 1/R1 + 1IR2+ .

Q.
4reyr

C=C,+Cy+...
w=ilav
X = xosinwt
p=pgh
p= "--<02>
X = X, exp(— At}
;= 0.693
4

_3H?

Po'= G

Av:= constant

- 1 o
+ épv{}: Po + 38Y5

_pvr
B n
F = Bripy?



(@)

(b)

4

Answer question j and any other 2 ﬁom the remammg guestions. #

(0
(if)

(i)

(®

(if)

(iil)

Define simple harmonic mofio, . - - : :
Describe an experiment which shows simp1;é barmonic motion.
The displacement of an oscillating bob is gif'ven by the equation

X =053sin4.14r.

' Deduce the maximum acceleration of the bab.

Sketch a graph of acceleration against time far the bob I (). (8]
State Newma § law of gravitation,

Show that the gravitationial field strength on the earth’s surface
where thesymbols havge their usua] meanings,

Rz’

Distinguish between the gravitationa] constant G and the accelération
due to gravity g. : (6]

Show that v* = 2% + gs is homogencous, where symbols have their
usual meaning. ; |

State the limitation in the use of base units €«o check the equations in (c){().

Outline how this limitation can be overcome. (6]



5

The internal diameter of a glass cylinder was measured using a travelling
microscope focused at two opposite points on the circumference. The readings
of the two points were 2.35 = 0.01 cm and 3.54  0.01.cm.

{iy  Determine the diameter of the cylinder and its associated uneertainity.

(i) The volume of the glass cylindet when completely filled with water
iS00 £ 02 o |

Calculate the length of the cylinder with its associated uncertainity.
(iii)  State one assumption you have made in making the calculation in (ii).

(iv)  Suggest three ways of improving the accuracy of the readings taken. [10]



Define torque of a couple and state jts base units. 5 {3]

(a)
(b)  Fig. 3.1 shows a uniform wooden board of mass 3.0 kg and length

40.0 cm used as a book shelf. The board is supported by a light string

from end A to the wall ar an angle of 36°, Two books lof mass 1.5 kg

each are placed such that their centre of mass js 25.0 cm from the hinge.

Fig. 3.1

Calculate
@) the tension in the string,
(i) - the force exerted by the hinge. : [7]



State fomf diff_ferent types of electromagnetic waves other than visible
light and infra-red radiation.

Give one &mﬁént} and one différence between therm. [4]

(i)  Describle and explain what is observed on a screen when white
light passes through a diffraction grating. {3]

(ii) Monochromanc light of wavelength 400 nm is incident on a
dxfﬁact;on grating. The third order maxima is observed at an
angle of 30°.

Calculate the number of lines per millimetre of the grating. (3]
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(]

Section A

{a)™ (1) moton where aceeleration is proportional to dxspia;ement
from a fixed poim and is directed towards thar point
P p

(i) any metion that oscillares about 2 fixed pmt
wdea of fixed point {pamc:}e speeds up towards, fixed point/particle
slows down after nassing fixed poimt)

molion repetinve with constant amplitude

2

(i3} a = owtr=a 14T < 32
= OB vyt

(iv)

desplacemem (V) and accelerarion {a) are always in anti-phase
(D) (1) every paricle 1n the universe atfracts every other particle with a
torce that 1s direcdy proportional o the product of their masses
and wmversely proportional to the square of the distance between
them.
OR

If formula is used 11 must be explained correctly.

i11) g - ot

s R o
r = e
he
- GMo-m
g = ——am
b RZ
g = fvf,. R =
(ny G - has sgme value svervwhere for all matter
g - varies from one position to another in the same field
G-scalar g-vectar
e (i) p* = as/
{(ms™' = {ms” )fn
“o u%
N2 e, -

g
t
|

tJ

i

(o

¢S]



i~

(2]

LS ]

(i1 Constants cannot be checked from method f ,
Missing terms and extra terms cannot be cbecked

(i) By performing an experimen: 1o
Determine g . f
Compare the expenmenta! value of g with 981 m/s’

¢y  354-233 :
A% em
Ad=x0.02 cm :

W n = e .'

R
= 44 .98 cm

Ah Av AD
h

G.2 + z xg.u2

50 1.19
Ah = 1.69cm
h = 45=2 cm

(1) Assumed uniform diameter

use a nore sensitive microscope
- repeahng and averaging
- avoiding parallax error -

(1v)

(a)  Progduct of one force and perpeadicular distance hetween forces

Nm
N
{b) {1 clockwise moments = anuciockwise momerms
02x3x%81+025x3x9%2 %L’-Slﬂ36
T = 303N

(1) Tsm36° + Rsine = 6g

Rsing = 2577
Rcosa

i
.—i
b)

o
"2
W)
o

(VR

L3)

(¥



fa;  gamma X-ravs. uv. microwaves, radio (any four)

differgrice [requencyywavelength
simitariy - same speed in vacuum/
- all are Iransverse waves 4
by W Cenrral tand is white because it’s mixture of all wavelengths.

Maxima are coloured:-on efther side of central band

Violent/blue closat 10 central band
Red furthzsi because greatest 7.

tay

iy  disimo = 63

2 xa30 x 107 -
d = e = 2.4 107%m

sin30

1l
(AW ]
Ja
e
pman ¥
el
g.

-t
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Data

spsed of ight in free space,
permeability of free space,
permitiivity of free space;
eéémerﬁsr}f charge,

the Planck constant,

urified atomic mass constant,
rest mass of electron,

rest mass of proton,

molar gas constant,

- the Avogadro constant,

the Boltlzmiann constant,
gravitational constant,

acceieration of free fall,

14

c=300x10%ms™
iy = 47 % 107 Hm™
€, = 8.85x 1072 Fm™’
6=1.60x10719C
h=663x1073Js
u=1.66x%10"27 kg
m, =9.11 x 103 kg
m, = 1.67 x 107 kg

R =8.31 JK ' mol

N, = 6.02 x 10%* mot™*

k=138 x 102 JK-
G = 667 x 10~ Nm2kg-2

g=981ms2



Formulae
uniformly accelerated motion, s = ut +3at?
[ ] ] § CEE W PR I Vz - 82+233
work done on/by a gas, W= pAv
T vy ’
~ gravitationat potential, ¢ =~ Gm
r
! refractive index, ' n=il_
' sinC
resistors in series, R=R+A,+...
resistors in parailel, 1IR=1R + /R, +...
. . Q
alectric potential, = Amey
capacitors in series, 1C=1C, +1/Cy+...:
capacitors in paraliel, C::C1+Cz+.-..“
energy of charged capagitor, W= ‘3 av
altemating current/voitage, X =X, sin wt
hydrostatic pressure, p=pgh
. -1 Nm v
pressure of an ideal gas, p=3—, <c>
radioactive decay, X = X, exp(~ At)
decay constant, A= 9%9—:’3
]
L 3H2

critical density of matter in the Universe, Po =

aquation of continuity, Av = constamnt

Bernoulii equation (simplified), Py + 3pVi=p, + LpVE

Stokes’ law, o F=Arngv
' A Cwrebalg try g;'i' vz, i ’ V’:
Reynolds’ number, Tt TRy # -‘?-;}—

drag-force in turbuient fiow, F = Brépv?



e

(a)

(b)

{¢)

Answer guestion 1 arid ary ether 3 from the remaining guestions.

B

(i)

(i)

@)
(i)

O

(i)

T

il @

State Faraday’__s law.

Two coils X and Y areiplaced close 1o each other as shown in

Fig. 1.1.

X Y

Fig 1.1
Describe and explain the obser

i on closing the switch S,

2 when S is kept:closed,
B. when S is opened.
Explain how the observations verify Lenz’s law. [8]

Define the term Young modulus.
A steel wire of length L = 2.00 m and cross-sectional area

A = 0.012 cm” is subjected to a force F = 50 N and produces an
extension e. The yousrig modulus of steel is 2.1 x 10''Pz.

1. Show that the giasic cnergyv stored in the wire can be
expressed as

- 2
W =383 000",

2. State two assumptions made in (b){(i)1.
5 Calculate the energy stored in the wire. {8}

“A beta emitiing radioactive source has a half.life o 13 hours.’
{. Explain this smatement.

2. Determine the iperceatage foss of activity which occurs in
the source over a period of 2.0 hours.

Describe how a radivactive souree can be used in the manufacture
of thin uniform sheets of aluminium.

, 8
S{ 9F8&/5 12609 (8]



K]

(a)  State Kirchoff's laws and give the principle from which each is derived.  [4]

(b)  Fig: 2.1 shows a circuit in which the voltmeter is used to measure p.d.

. » 12V
e e
S
300 S\;_” 10Q
— ﬁ;r Ol
Fig. 2.1

State, giving reasons, the voltmeter reading when
() onlySl 1s closed,

(it) only S2!is closed,

Gii) both sﬂand S2 are open,

(iv) both Sliand S2 are closed.
{4]

(c} ) Give one condition that will enable a transformer to behave ideally.

(i)  Alternating voltage of pedk value 10.5 V is the input of an ideal
transformer. The mean power output from the transformer 1s
supplied to 2 consumer ati0.440 kW. The peak current in the
secondary coil is 10.0 A and the number of turns in the primary

coil is 260.

Determine the number of fums in the secondary coil. 4]



(a)

(b)

6
Oxygen atoms are ionised by the removal of electrons. {The ions are
accelerated in a vacuum-and-injected iinto a region where there is;%:niform
magnetic and electric fields as'shown in Fig. 3.1. 2

region of uniform
path of _ / magnetic and
oxygen > - electric fields
ions
Fig. 31
(i) - Describe the conditions necessary for the ions to pass through the
fields undeflected.

(ii) If the speed of the ions as they reach the fields is 2.1 x 107 m/s
and the magnetic flux density:is 2.5 x 10# T, calculate the
magnitude of the electric field strength so that the ions are not
deflected in the region of the fields.

(i)  State the change, if any, in the path of the ions in the two fields if the
ionisation of oxygen resulted in the removal of one electron.
(6]

Fig. 3.2 shows some energy levels of a hydrogen atom (not to scale).

epergy ineV
0.00
—~0.54

-0.84
-1.51

-3.39

d ;
Eroun: Sl}lieS ~13.58

Fig. 3.2
(1) Explain why the energy levels are
1. labelled with negative energies.
2. the energy levels are not uniformly spaced.
(i) ‘State the transition that will result in the emission of
radiation of wavelength 436 nm. Justify your aniswer with

a suitable calculation.

(i) Determine the frequency of electromagnetic radiation that can
cause a transition from ground state to 0.00 eV [6]



(c)

X ‘;OSPa

Give any one aSSUmpnon of the kinetic theory of gases. i

A cubical box contains & carbon dioxide gas molecule. Show that the
force the molecule exerts0n the wall is proportional to the square of its
speed. - (3]

Fig. 4.1 shows 2 graph of pressure against density of a gas a1 25°C.

£ B . |- IR P T R [EE AR N L i 1 3!
i 5 - R S R U [ (R 3 p 4 [
]--SN____;_5 3 e L W T 14 3 -l SFEAE 0 T T 1
T . ! T L (RIS t (4 i H
R I il e T T T RN DA 1
[ i o P I L R 1 i 1
e e T T Y ISR Ry AT
‘| T e L ¢ [ vt 1:: 1141 1 -
e S i HENE L W | t i i ]
— T T z RN Tt 1 d 1 H H H
At . SR T i A 1 T 130!
13 Tt . . o T . W TR R L [ e ANEN Ty bt
* [ R = Yo e I : y 11 o I |
o ) s 2 b s s ;- 1 Ty - b T8 H [ KN 7 HE I 1 T
A : e I o I A : ! HITE (AN
T H o T T 1 v P .;: it - R 3 1 R
= e W vt o S % B ED AN T A T
. o it 3 ; B 4N H 1 H 1
T T T i} i1 il ! I Lt CE, H I
1 T b [ 2 Al AR o1 [}
T TR NI LI SR 4 k i : o B 11
o T ARSI A I [N 4 S EaEEYRERN [
1.}. Tr % sle BnE i T v i Ty s L . % [ SR i
3 | ST TR i Lt tig 2 1 e ] T
pIESSI]IB it L T NI . 3 H |'.I,4".ﬁl.] )
=11 i T, g v LIS ] 3 [ i R -l
s RN T R 1 s i1l
R H N AR [ I IR DEUT
T 1 [ 42 K] [ ke d LN
R i IS L
LR Tie 1]
1 } [ - lx;]
t 1 + PRI T ERE
T T H E L il
I ! | BB 3
¥ | IS 1, T 1 ) Ty 0
T 42} 1 [ e o I
T o4t bl 1 t o iR
T .1 H ! 1 P S I
[ i RN i I
T Vb i 3 1 i1 -
] HIjl i3 M 1 .
1 1 i L i T
i i I 1 R
3 TL Pt 3 HE i
[0S B L o T I N TN HL I I
T i i'l.‘ it T i
1 13 [ vy v o4 il P
R EER [ P [ [
Ti gLt H (R ] :
~ 3 T ] T4 13 i SHE ]
Triist ; (I T i'.l'll

density/ kgm >
Fig. 4.1

i) State and expiain whether or not the gas behaves as an ideal
gas at this terperatte.

iy  Usethe graph 1o calculate the root mean square speed.

() The temperatuic of the gas is raised t0 §5°C calculate the

pressure when the density is 102 kam™.

~

8]
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(2)
(b)

{©)

8

Explain the terms mass defect and dinding energy. (2]
(i) Skstch a graph 10 show how the binding energy pel nucleon
varies with mass number. '
(if)’  Explain the significance of the shape of the graph. 5]
Calculate the
(i) energy reieased,
(i)  the fraction of energy taken by the Beta particle,
whes strontium-90 disintergrates by Beta emission to produce
yitrium 90.
Note: mass of strontiam nucleus is §3.96730 u
mass of yitrium nucleus is 89.90670 u
mass of Beta particle is 0.00055 u [4]

The mass of a cold body is measuredion a sensitive balance. After heating
the body strongly, its mass increased.

e
wsmd
et

Explain this observation.
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(a)

(b)

(0

(i)

(i)

|

_ The magnitude of induced emt is directiy proportional o the

* rate of change of magnetic flux | (1]

1. A momentary deflection:on meter'

due to change in:;magnetic fieid ﬁr:yking ¥ [21
2. nochangein magneﬁc fuxinY

no deflection - : 2]
3 momentary deflection is seen in épposite direction.

magnetic flux decreases o changf;es on switch off.  [2]
Deflection of pointer in two different dire;ctions | Kl
- o= S
1 Work done by the force is stored-as energy

W = % Fe

p-2%-2

h A

woe o i

Substitutes values get

63 000€? (3]
2. - Elastic limit not exceeded/obey hooke's 12w

- no energy lost as heat 2]
3. W = 68 000¢’

_FL_ 4
== 397 x10m

W 63 000 X (3.97 x 107

9.92 x 10°J (2]

Lt}



(c)

1. It takes 13 hours for the number of active

nuclei present in the radioactive source at a given

time 1o fall fo half its value
Reject definition of Ty

2. N = Noe M

93%2
=¢ ©» =0:899

=

% loss = 10.1%

Radioactive source on one side and detector on another side

of sheet
Record back ground reading
Set detector value to wanted reading

Adijust rollers if reading is different from set value

OR

Accept a labelled diagram shewing the above details

YE=XIR

from conservation of energy
at junction 3,1 =10
conservation of charge

(0

)
(iii}
{iv)
0

(ii)

Voltmeter records zero because its p.d. across zero

resistance
9V, pid. across the 300 resister

12V, p.d. on open circuit = e.m.f. sewce

-k
™

OV, current by passes 304 for zero resistance

Ne_ Vs
Ny ¥p
e = H0x2 )
10
N _2_6(1114—4—012
5= =
10 x 105

2179jtums

[3]

[4]

(4]



3

(@ (i) " 2 fields L to one another .
magnetic force and electric force in opposite directions

magnitudes of forces egqual: [3]
i ke = Bev
E = Bxv

= 25x10%x 2.4 x 107

= 5.25 x 10° Vim | 2]
(i)  no change (1]
(by @ 1s lonisation state referied to as zerofforces are
Attractive
2. energy levels quantised

6.63 %10~ x3.0x10°
436x107°

(it AE = hf=

456 x107%) = 2.85 eV

Transition from -0.54 to -3.38

(not vice versa)
i) AE=hf  f=3.28X 10"Hz [1]
(a) Any one assumption of the kinetic theory of gases [1]

(b) Change of momentum = mu-{-mu)=2mu
fime = 2
U
Force = rate of change of momentum

_zmu _ my?
'E@—T (3]

() () pressure directly proportional to density so behaves ideally [2]

(3]



n

(i)

(a) Mass Gefect - difference between

gradient = 1x1 0°
1;(cz'} =1x10°

sy Vi:éZ) = V3x 10° = 548?7-‘-/3

= (C§5>

298

=P = -g +1.02 x 3.30 x 10°
= 112 x 10° Pe

Reject use of Charle’s Law

nucieons and e mass of the rucleus

Binding Energy -

(b) @

(ii)

protons

:‘:r..'}'c;{i' 3

Shape

Axes + mass number at peak

Low binding energy — 1ess stable
Lighter nuciei fused 10 be more stable
Heavy nuclei {can) split to become more stable

she total mass of separated

work done on the nucleus o separate it
into its constituent neutrons and

(2]

(2]

-t



(cy (i) Miass defect 89.80730

-89.90725
0.0005
energy = 0.00005 x 831MeV
= 0.0466 MeV
EP My _ £3.90670

(it Br My+ME 8990723
= 89 .99%

(d) er .3 converted intc mass

\

2]
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Daté
speed of light in free space,

- Peﬂpegbi_!it)&ﬁfgrp?s'pg;e& ‘
permittivity of free space,

" elementary charge,

the Planck constant,

unified étom-ic mass constant,
rest mass of electron,

rest mass of proton,

molar gas constant,

the Avogadro constant,

the Boltzmann constaﬁt,

| graviiat_ional constant,

acceleration of free fall,

a3

c=3.00x 108 ms

= dr %1077 Hm" o
€=885% 1012 Fm-
e=1.60x10"18C
h=6.63x1073¢ s
u=1.66x 10727 g

m, =9.11 x 10-31 kg

m, = 1.67 x 107% kg

R =8.31 JK~! moi-t

N, = 6.02 x 1083 mof-1
k=1.38x10"2 jK-'
G=6.67x 10~ N m2kg-2

g=981ms2



' Formulae
uniformly accelerdted moton, s=ui+3at?
v = u2:2as
work done on/oy a gas. W= pAV
Favrasonai potertial, - _ G:n
~shrackve nadex, n= _1 -
sindi

i
"
&
+
w0
+

resistors in series,

-

v
Le
1

£

resistors in paraliel, YR + YR, +. ..

. . Q
eleciric potential, V= P
capacitors in series; HC=1/C, + 1/Cox ...
capacitors in paratied, C= Ct+t_'22+_...
energy of charged capacior, w=3lav
alternating current/voltage, X = X, sin wt
hydrostatic pressure, p = pgh
pressure of an ideal gas, : p= %-Nvmm%
radicactive decay, X = X, expi— At}
decay constant, A= 0.693
4
s ; . - 31""(;)2
criticat density of matier in the Uiniverse, Po” B
equation of continuity, A»v = gconstant
Bemoulll equation (simplified), Py + 2pvE=py+ LpVE
Stokes’ law, ‘ F=Arqpv
Reynolds’ number, R, = 3%—'
drag force in turbulent flow, F = Brepv?

918841 N2009%
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Which 1s not a base unit?

A joule

B mole

C ampere
D kelvin

Graphs below were obtained from four different experiments.

Which shaded area does not have units of energy?

‘Which definition is not correct?

A Acceleration is the rate of change ofidisplacement witli time.
B Force is the rate of change of momentum.

C Impulse is the change in momentum,

D Linear momentum is the product of mass and velocity.

A car uniformly decelerates from 30 ms' to'15 ms-' over a distance of 75 m.

What total distance is moved by the car befare coming to rest?

A 25m
B 75 m
C 100 m
D 175 m:

9188/1 N2009
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What happens 10 momentum and kinetic energy when two objects coalesce after a head on
collisicn? :

- Momentum : Kinetic Energy
A censerved conserved
B conserved not conserved
C not conserved conserved
D aot conserved not conserved
}
Uhas is the rate of change of momenturm when a force of 4 N acts on amass of 2 kg fora
nmeof 237 :
A 1 kgms~
i 3
B 2 kpms”
)
C 4 kgms”
D 8 kgms?

The components of & particie’s velocity in twe directions at right angies are 3 kms-' and
4 kms'.

What is the actual velocity of the particle? R
A ! kms:'

B ‘\.-'7 '.QI‘.S‘E

C 3 kms'’

D ER Vi)

A planet of mass Mi moves in a circular orbit of radius R round the Sun of mass S with
pertod T.

Which relationshipiis correct?

A T M
B T «R’
C TxS§?
D T« §?
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9 The diagram shows how the dispiacement of a particle describing sinple harmonic motion
waries with time.

dispiacernent -
A 1 t i v
. i 1 1
' . !
) . ! 1
" . ! 1
: . ) '
t ! : b
] 1 H i 2
LN ] L] ! Vg e
= - =
.:{.. P ”....:I‘.‘. /lr 31‘ IT time
4 1 2 V4
i H i i
H ] ¢ '
1 T y ¢
1 ! ! !
: ' ! !
i i i

Which statement is not true? ;

. . . T
A Restoring force is zero at bme 3

B Velocity is maximum at time -

4

3

Acceleration is maximum at timne T.

-3

D Kinetic energy is zero at time —.

o]

i
‘ ‘" - - -
10 The graph shows how displacement varies with time for & Body performing simple harmomnic
motion. :

displacement
A

. N

time

B

t which point is the body travelling and accelerating in the same direction?
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7

~ The equation of a transverse wave moving along.a string:is given.by

y = 60sin{0.20x + 4.0t).
The 4.0 io the equation represents
A amphtude.
B angular velocity. .
C phase difference.
D frequency.

Which statement about the size of the image formed in a:plane mirror is not correct?

The image can be taller than the object.

The height of the image depends on the-object distance.

The width ofithe image is the same as the width of the object.
The image height depends on the object height.

oMW

Which property is evidence that light is transverse rather than longitudinal?

A diffraction by a narrow slit

B two coherent waves produce interference

C refraction 'by: a glass prism R
D polarisation .

Which physical phenomenon cannot be fully deséribed by the wave theory?

A diffraction

B interference

C photoelectricity
D polarisation



. 8
15 S, and S, are coherent water wave generators. At some point Q, the path difference
$,Q-8,0= % The amplitude of S; waves is 3a while for those from S, is 2a.

If both generators are switched on, which graph correctly represents the Tesultant wave at Q?

A o B

displacement T displacement
. A
3aj- KR

a-x—---«r\ . a.lp... : -‘--7-\“ -----------
o - - A - >

-3 o
3a 4 i S
C D
displacement displacement
Ja -j 1
p

a
0_
-4
-53:

prap———t B

16  What take(s) place during Young’s double slit experiment?

A interference onty

B diffracion only

C refraction and iniereference
D intereference and diffraction
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17  The resistance of a wire is R, its lengtz is L and its cross se:cnonal area is A.
is increased o 3L and its cross-sectional area 10 2A, s resistance becomes

5 3R
A =
2R
B .
J
B
C 5
5 R
"

18 Which graph shows the I - V -elationship of a thermistor?

h 5.
A D

)

Pt

Y

V
Y

¥

Y
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10

Five resistors are connected as showrn below,

¥
9 Q

——

| /
o

‘What is the resistance between S and Q7

40

T

s m— -

S

043 0
0.6 82
1.67 &2
15Q

SO w>

Three wires X, Y and Z mest at a junction as shown in the diagram below.

BA./Y

X

Z

What charge passes a given point in wire Z in 5 seconds?

A 2
B 4 C
C 10C
D 26 C
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21 Which graph shows. the variation of the;force of repulsion, F, with separation, x, of tsc
point charges?

!
i
!

E .

1
x s

22 Which shaded area répresents energy stored in a capacitor?

v :
T
¥
4
¥
1
1
1 :
¥ :
L
e

4

0
C R ot U et e /
3 A o

O

b b o e vy 08

R F+
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24

25

26

27

12

A straight wire 2 mlong lies at 30° to a wniform magnetic flux cilensity 2 x 16° T and
carries a current of 0.02 A.

The magnitude of the force experienced by the wire is

A 2 x 10'N.
B 4 x 107N,
C 6.9 x 10-"N.
D 8 x 10'N.

The path of an electron moving with uniform speed ina magnetic field in a direction
perpendicular to the field isa _

A straight line parallel to the field.

B parabola in the plane perpendicular to the field.

C circle in the plane parallel to the field.
D a straight line perpendicular to the field.

An alternating current can be represented by the equation
I = 4sin200At

The peak value of the current is

A V2 A
4
B 242 A.
C 4 A.
D 42 A.

Which combination is correct for an ideal opamp?

Property Implication
A infinitely large input impedence draws in chiy large currents
B infinitely small output impedence delivers small currents
C infinite bandwidth amplifies all frequencies
D infinite slew rate too slow to respond
An opamp has

A an ability to accept positive, negative or alternating input$.

B two identical inputs which give an output of the opposite siga.
C a low gain. i

D a high oufputimpedence.
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29

30

13

Which logic statement 1s correct for the truth table?

‘A; !—tB« C
Lo 0! 0
0 |

a 1.

] 0 1

i Bl 0|

Output is 1 if onlyifboﬂlAaadBarel.
Output is 1 ifandonlyifA;tB:-
OutputisOifanﬁonlyifAsB‘
qumswanjdoniyianndBmo.

= O WP

The diagram shows a fci}oe—extension graph of 2 rpetal specimen.
Which is the fracture pcsint of the metal?
i
PN}

e/mm
A coil wire has resistanice 2.0 €2, 28 Qand 3.0 Qatthe ice point,' steam point and
temperature ? regpectively. '

The temperature £ 00 thége scale defined by: the resistor 18

A 25°C ;_
g 357°C !
C 80°C .._
D 125°C |
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34

14

:Internal energy of a system is the

A maximum amount of work that can be extracted from the system.

B sum of the kinetic and potential energies of the particles in the system.
C total amount of work which has been done on the systegn.

D energy needed to raise the temperature of the system by; one Kelvin.

" A mixture of two gases at constant temperatire contams molecs{ﬂes of two kinds, the first of

Mmass m) and r.m.s, speed C,, the second of mass m; and r.p ¢ speed C,.
. C/
The ratio ~/, equals
o, o
m
A o,
v |
“y . |
Inl ¢

B

In a non-viscous flyig flow both the équation:of continuity and Bernoullj €quation are forms
of the principle of conservation of

A mass,

B momentum,
C pressure.

D energy,

The diagram shows a charged drop q held stationary between two metal plates.

*q d

What would eventually canse the charged drop to move dow:zwfards?

Loss of negative charge from the drop.

A decrease in the Separation d, of the plates.

An increase in the magnitude of the voltage V.
Expansion of the drop due 1o temperature increase.

TOowe
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35 The threshold wavelength 7., of a meta] surface
. fic . . -
= A is given by - —. (W, 1s work function).
R (¥}
. hW_ ., . A
B 1s given by = (W, i3 work function).
£
C decreases with the freguency of the higat.
D increases with the frequency of the light.
36 Which property is true for both alpha-pearticles and gamipa-rays?
A Both are stopped by few centimetres of paper.
B Both are deflected by magnetic fields.
C Both ars deflecied by electric fieids.
D Both can ionise air molecules.
T E E < 2 . P s eesesassdaserscamdiB)
37 Which diagram shows the path of particies in the «-particle scattering experiment?
A B /
O —— (o S ®
o
C P
> .
a @ 24 } ,
38 A helium - 3 nucleus is formed according to the equation.
:‘L P
NG

a2 2 i
H+!H —] He +) n+energy.

@

The binding energies per nucleon are:

for *H 1.09 v
for JHe 2.54 MeV

How much energy is released in this reaction?

oW

B5.36 MeV

ST WD
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40

16

Wha is the decay constant for a radioactive source

" 96 pucleiis 165"

A 00435
B 01675
C 65!

D 153%s’

‘The units of electric field strength are

|

A Cm”
B Vm'
C Nm'
D NC

for which average rare of decay for
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4

Answer all questions.

Complete the table to distinguish between a systematic error and a
random error.

systematic random

cause

example

effect

treatment

(a)  Explai the difference between elastic and inelastic collision.




(b) . A carofmassl tonne travelling at 30 ms™ due East collides
head-on with a lorry of mass 3 tonnes travelling at 20 ms~ due West.
Find

() the velocity after collision if the car and the lorry move off
together, o

velocity =

(i)  the change in kinetic energy.

change in kinetic energy =

(a) A diver times his bounces on a springboard so s 10 build up a large
amplitude but a comfortable car reduces the amplitade of oscillation
in the shortest possible time.

() Identify the phenomenon described for

1. the diver,

2. the car.

[2]

e T b 3% A



6
(i)  Sketch well labelled graphs for each phenomenon.

5]
(a)  Explain the following terms:
()  critical angle
(i)  rotal internal reflection
(2]

(b)  Give one application of rotal imternal reflection.




(¢)  Suggest why the sky is blue during daylight.

(a) A potentiometer is used to measure e.m.f. and p.d to a high
accuracy.

Distinguish between e.m.f. and p.d. in terms of energy considerations.

2]

(b)  Fig. 5.1 shows a potentiometer circuit for measuring the e.m.f. of a test
cell X.

e

P Ry

Fig. 5.1

(i) Identify cell Y and its function.




(2)

(v)

(i)  The slider J should not be moved continuously along the wire.

Explain why.

Give a statement of the

@ Lenz’s law,

(i) Faraday’siaw.

2]

State with a reason which of the two laws involves conservation of
energy.




Define Poimg modulus.
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o

(c)

td)

(2)

10

(ii) Estimnate the 1otal energy needed o breax maieriai B.

energy =

Deduce the Young Modulus for material A.

Young Modulus = {21

Suggest with a reason the stronger material berween A and C.

The flow of a fluid can be represeried by R = Ay,

where A is cross-sectional area and v is the speed of flow of the
liquid.

) ‘Determine the base units of R.

hase units =

[4]

= e i

e et s e e e aape © e AR | e e M 8 W T =



11
(ii) Hence identify the quantity R.

{31
3 . 1
(b)  Bernoulli’s equation P+ pgh+ > p»* = constant, suggests that the
term %pvz has the same base units as P.
Confirm the assertion.
{2]
{2} Give three uses of radio isotopes.
1.
2.
3. [3]

() A certain isotope decays to -;- of its original value in 10 days.
Determine

() its decay constant,

decay constant =

918872 N2009



10 (a)

(b)

(i)  its half life.

T, = (4]

The overall voliage gain of an amplifier with feedback is given
[

v, A

T iy
-

Y, 1-4f
State the effect on the overall gair of making

(i) P negative,

(if) B positive.

State the three essential parts of an electronic system.

(3]

e it e e s o e =L

PR S
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L \ systematic \ random
| causes faulty instruments © 1 hmn;n limitation
Example ZEro error 1 paraliax error
Effects measurements either measurements centred
always greater or around a mean
less than the actual value
1
Treatment | change instrument (Repeated readings)
or observer or method and
B e a 28 averaging
i
2 {a) An elastic collision is one in which kinetic energy is conserved butin an
inelastic collision kinetic energy is not conserved.
(b) ()  momentum beforce= momentum after collision

(i1)

1x10° x30~3 x16°x 20 = V(4 x 109

3x10° =6x10" _
4x10°

Vv =175ms" West
answer with direction

1 b 1 2 1 2
E(m-r M)y —(imll, +:,:Mux

):Ak’e

1 1 2
Nce=«l-2-4x103 x(15) 510 <304 X 3x10°X20

= 937 5003




(1)

(i1)

(b}

(¢}

{a)

(bj

1.

P

amphtuds i

(VB

Resonance
Critical damping 1

()1

f 3(ii)2

e a a

e e

(@)
P ¢

Diagram for 3¢ii) 1. Dhisgram for 3(ii) 2,
Axes labslled i axes labelled 1
Correct shape i correct shape i
fo marked 1
(i) criticai angle — angle of incidence for which angle of refraction is

90° (from dense medium io a less dense medium) 1
(i1} to1al internal reflection — nonerefracted ray for angle of incidence

greater than critical angle. 1
fibre optics 1

blue is most scattered/diffracied (by dust in sky} 1

Ab = diameter of dust in the sky 1

(L)

(i)

(i)

e.m f. electrical energy produced per unit change inside the source 1

p.d. electrical energy converted into other formal when 1 Coulomb 1
passes from one point 1o another .

Celi Y - driver cell 1
which is used to maintain a constant potential difference across

the ends of the wire. 1
so thai uniformity is maintained. 1

The induced emf is alwavs in a direction that tends to oppose the
charnge causing it 1

Induced emf is proportional to the rate of change of magnetic flux
Linking the cmi ]



s 4
(b)  Lenz’s law

-t

mechanical energy 10 overcome the i
: g oprosinon to the : .
electrical energy P on to motion prodl.cm

1
7 (&) IS
Strain 1
© O polymeric  C 2 for all three correci
gmﬂ_e A 1 for 2 correct
uctile B 0 for i correct 5
.. L 1 . i
(i)  Energy= 5240%(1.5x10'3)+-2—(40+45)x2x10'3 1
= 0083} \
. FL
(c E = —
) Ax
_ 350x1
- 3 -3 1
2(0.5x10°)x1.5%1C
= 2.55x 10" Pa - 1
{d)  Cisstronger
larger area under the curve 1
8 (2 () unitsofR=ms"m’ ]
= m's™ 1
) R = volume per seccnd/rate of flow/volume flowrate 1
. 1 “ .3 i -2
(b uits of —pv” = kgm>(ms™ § =kem™s 1
) _ PV =kem (ms™)
- kgms? .
units of P = —— =Kgm''s 1
m
1
-, vnits of ?"i,:)v2 and P are the same 0
G (8 - tracing leaks in underground pipes 1
- carbon dating i
- radiotherapy 1
- sterilising medical equipment ]
- thickness conrol of metal sheets 1




10

(b)

(a)

(b)

o

(i) N = Noe™
1 - 107
3
A = 0.11

. In2 2

1 }, m——

@) A 11

= 6.3 days

(i) the overall gain becomes less than the open loop gain
(1i) the overall gain becomes mfinity/ AW
input device/sensor

electronic circuit
output device
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Data

speed of light in free épace.
permeabiﬁty'& free space,
permittivity of res 5pace,
eiementary charge,

the Planck constant,

unified atomic mass constant,
rest mass of electron,

rest mass of proton,

molar gas constant,

the Avogadro constant,

the Boltzmann constant,
gravitational constant,

acceleration of free fall,

¢ = 3.00 x 108 ms™
;1,0=417x10“7Hm’1
€ = 8.85 x 1072 Famr
e=1680x10"19C -
h=663x10"3%Js |
u=1.66 x 10727 kg
m, = 9.11 x 10~ kg
m, = 1.67 x 10727 kg
A = 8.31 JK~! mol™
NA=6.02x1023mo¥‘1
k= 1.38 x 1078 JK
G = 6.67 x 101 Nm2kg~?

g =981 ms2



Formuliae

gniformty accelerated motion,

work done on/by a gas,

gravitationai potenual,

refractive iddex,

resistors in series,

resistors in paraliei,

electric potential,

capacitors in series,
capacitors in parailel,
energy of charged capacitor,
alternating current/voltage,

hydrostatic pressure,

pressure of an ideal gas,

radicactive decay,

decay constant,

critical density of matter in the Universe,

equation of continuity,

Bernoulli equation (simplified),

Stokes’ law,
Reynolds' number,

drag force in turbulent flow,

W= pAV
¢,-_-.__Q.”l
r
1
n=—
sinC
=R1+RZ+"'

1R = YR, + R+ ..

Q
4weEy

1/C = VG, + HCy +.

=C1+Cz+...
- 1av

x=xosincot

p=pgh
_1Nm
pP=3 V<CZ>

X = Xy exp(— Af)

. 0.693
h

3HE
Po = G

Av = constant

py+ 3VE= P+ 3PYE

F=Armv
gyL
R, = -
F = Brépv?

LA &



b-‘.\,l

(a)

(b}

(c)

(i) Deﬁxle WOHC. - : e e ?' R e
(i)  Derive from the-definition in (i), the equation for thechange s sareaan
potential energy near the earth’s surface.
(i) A cubic wooden block of mass 3.0 kg and side 0.75 m, lying
horizontally on one of its faces 13 filted through 30° as in fig. 1.1.
Fig, 1.1 - -
Determine the change in potential energy. - (7
® Distinguish between a.ransverse and a longitudinal wave.
(ii)' Explain with the aid of a diagram, why it progressive {ransverse
waves, crests and troughs move away from the source of
disturbance. {7
@ State three base quantities and their corresponding unis.

(ii)

Answer question 1 and any other 2 from the remaining questions. 2

Express the velt in its base units. {6}



(2)

. (b)

(c)

5

1] State the universal law of gravitation.

- (i)  Give one difference and one similarity between this law and

,. Coulomb’s law. [4]

" Calculate the work done in taking a 5.0 kg mass from the Earth’s surface
' to a point where the earth’s gravitational effect is negligible.

[Assume that the earth is 2 uniform sphere of radius 6 400 km and mass
6.0 x 10* kg ] [3]

A satellite-of mass, m, is placed in an orbit such that it appears stationary
above a given point on the Earth.

Show that the radius of the satellite’s orbit is given by

r = 5743/GM,;, where Mg is the mass of the Earth and G the universal
gravitational constant. 3]



(a)  Explain the terms
() angular frequency, and

(i)  phase difference.

[2]
| ()  The graphs in Fig. 3.1 are showing oscillations of carbon atoms.
nm
1 B A
a N A us N! &
' TR
{
rd
anss A X T
0 am Eras : -
0 TH\ £ 3. 0 t/us
vi - A 7
¥ A -
Fig. 3.1
(i) State with a reason the oscillation that is leading.
(i)  Calculate the phase difference in radians between the two
oscillations. (5]

(¢)  Sketch a graph of velocity against displacement for one of the oscillating
atoms. 31



(2)

(b)

(¢)

Define linear momentum and impulse. ' [2]

Use Newton'’s third law to derive the principle of conservation of
momentum. [4]

Two motor vehicles A and B are moving along a horizontal straight
road in opposite directions. Vehicle A of mass 3 500 kg is moving
with a speed of 14 m/s and vehicle B, mass 2 000 kg is moving with
a speed 20 m/s. They collide and move together.

Calculate the change in kinetic energy. [4]
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(a)

(b)

®)
(i1

(111)

0

(i)

2

Product of force and displacement in the direction of the force
F=mg

~Ah o= hz 3 h;
Ap = mgah
hi = g =0.373

length from edge = 1-_‘;‘51
= 0530m
h, = 0.53sin75°
= 0312 m
A = 0512-0375
= 0137m
Amgh = 0.3 x0.137 x 9.8
= 4037

particles vibrate perpendicuiar to direction of travel in transverse

particles vibrate parallel to direction of travel in longitudinal.
Longitudinal waves have compression and rare fimctions.
transverse waves can be polansed.

as particles vibrate;
they pass on energy to next particles

Adjacent particles not in phase/adjacent particles not at same
displacement

(1]

2}

(4]

(31

[5]



2

(€)s.

(a)

(b)

(c)

®

(i)

@

()

L

first three correct pairs El

]
V=

c
= Nm _kgms~

AS As
= kgnATS Bl
Fe GMM,
g

terms explained correctly (2}

1

inverse square law applies/(F @)
involve particles/Ne\x'ton’s third law applies
involve force between particles

difference

deal with point masses for gravitational jaw/deals with point

charges for Coulomb’s law.
attractive forces only for gravitation either atiractive OF repuisive

for Coulomb’s law.
have different constants of propom'onality (2]

gravitational effect negligible at infinite

31x10%] 31

= 24 x 3 600

Result is T == 374 ‘-‘,’C}Ms : [3]



4
(a) (@) Angular frequency is rate of change of angular displacement

(i)  Phase difference is difference in angular displacement between
particles oscillating
2zlx 2mAt

: phase difference @ & T

(® (@  Bisleading S

because at t =0 displacement of B is zero and that of A is

negative.

()  Phase difference ¢ =-;: x2x
. _(E_:,{E) X2
2
= 25 rad
(c)
\’: f 3
+wWX,

Shape
Amplitude labelled
Axes labelled

(2)  Momentum product of mass and velocity

impulse is product of force and time

(b)  Action and reaction are equal and opposite
Bodies in contact exert equal and opposite force in the same time of
collusion
time of collision the same
- magnitude of impuise the same myv; ~ myu; = Moy — MpV;

(1]

(2]

(31

(2]



Impulse is change in momentum
S myvy e = xmuz-i; mvy (4]
(¢) use conservation of ;;pom;nmm

14 x 3 500 -2 000 x20 =5 500V

\Y = 1.64 mfs

Ek before impact
B 1 2, 1 2
= _2_x3500x14 +~2—x2000x20

343 000 + 400 000

il

743 0003

i

Ek after = % x 5500 x1.642 = 7395]

Change in Ek = 743 000 — 7 396

= 736 x 10°J [4]
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unifermly accelerated motion,

work done on/by a gas,

gravitationat potential,

refractive index,

resistors in series,

resistors in paraliel,

electric potential,

capacitors in series,
capacitors in parallel,
energy of charged capacitor,
aiternating current/voltage,

hydrostatic pressure,

pressure of an ideal gas,

radioaciive decay,

decay constant,
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equation of continuity,

Bernoulli equation (simplified), P, +

Stokes’ law,
Reynolds’ number,

drag force in turbulent flow,

s=ut+sat?
ve = u®+2as

w= pAv
¢=____G_”_".
r
-‘
n=
sinC

F?=R1+F?2+...

1/R=1/Ry + 1R+ . .-

Q
4TT€Gl

1/C = 1/Cy + VCy + -

C=C1+Cz+...
W=-‘2-OV

x=xosincot

p = pgh
p= %%r,g<cz>

X = Xgexp- At)

; - 0693
L

3HFZ

Po= Bnla

Av = constant

IpVi= P+ 1oV
F= AI"J’)V
pvr
R, = -;E" |
F = Brepv®
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(2)

(b)

(c)

4

» Answer question 1 and any other 3 from the remaining questions.

0
(i)

(ii)

(1)
(i)

(i)

¢
State de Brfiglie's wave equation.

A man of mass 50 kg runs through a door of dimensions 90 x 150 cm
at a velocity of 7.9 ms™.

1. Calculate the wavelength associated with the man.
2 State and explain whether there is a diffraction pattern
observed.

Explain briefly how the wave nature of particles can be
demonstrated. [8]

(W3}

A sealed container of volume 0.3 10~ m® contains a gas at 2
temperature of 47 *C and a pressure of 1.5 X 10° Pa.

Calculate
1. the pumber of molecules of the gas, -
2 the kinetic energy of the molecules when pressure is increased

1025 10" Pa.

Give any two assumpuons made when coming out with the solutions
above.

(8]
Define magnetic flux and magnetic flux density.

When using a Hall probe, there is a Hall potential difference.
Explain how this arises.

The Hall potential difference across chip of width 5.0 mm is
10pV when placed between the poles of a U-shaped magnet.
The average drift speed of the charge carriers in the chip is
6.0 x 107 mms™.

Determine the magnetic flux density between the poles of the
magnet.



w

(a)  State Kirchoff’s laws. (2]

®  Fig. 2.1;hf':jvws a cncmtfer the supply of energy to a load of 6.0 &2.

6 £

Fig. 2.1

A high resistance voltmeter is connected to the points A and B.

()  Calculate the currents through the power supplies and the load.

(i) = Deduce the voltage recorded by the voltmeter.

the load.

(itiy  Calculate the power dissipated in
[10]



6

3 (@) () , Explain whatis meant by the term internal energy of a gas.

(i) Describe bow internal energy of 2 gas can be changed.

(3]

(b)  Fig. 3.1 shows apparatus used to observe smoke particles at room temperamfe.

.....

- video camera

low pOWeT miCroscope

 J

Laser K , —cover slip
. °

Fig, 3.1

()  Describe and explain the observations on

video taken is played.

R E S e

the television screen when the

(i)  Describe and explain the observations, if the experiment is repeated

(c)  Explain why a pot handie made of copper heats up faster than that of

wood.



()

(b)

7

Distinguish between elastic and plastic deformation. [2

A brass wire 3.0 m long of cross-sectional area 1.0 x 107 crn® is
stretched 1.0 mm by.aload of 0.40 kg. The breaking load of the
wire is 125 N.

(i)  Calculate the Young Modulus, E, for brass.
(i)  Determine the perceniage strain produced in the wire.

(iii) Use the value of E in.(i) to calculate the force required to
produce a 3.3% strain in the same wire.

(iv)  State and comment on Your assumptions in making calculations
in (iii).



th

(2)

(b)

(c)

Explain what is meant by an owipu! fransducer.

Give one example. , {2}

The circuit shown in Fig. 5.1 is used to convert a voltmeter of low input
resistance to an ideal one.

™~

ov

Fig. 5.1
(1) Suggest what is meant by an ideal voltmeter.

(ii) State the name given to the operational amplifier when used in
this mode and its gain.

(i)  State with a reason the property of the operational amplifier
being used in the circuit.

Fig. 5.2 shows three logic gates connected together.

A.._,____-a: C

Dt

D
D

Fig. 5.2

® Give the name of the logic gatef used.
(i) Draw the truth-table for the circuit shown.

(ii)  Write down the name of a single logic gate that performs the
same function as the circuit in Fig. 5.2. {5]
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(a)

(b)

(©

®

(i)

®

(1)
¢y

()

h _ 6.63x107%55
mv 50%x7.9

1. A=

= 1.68 x 10*m

2, No diffraction

Wavelength too small compared with the dimensions of

aperture.

For diffraction pattern.to be observed wavelength and

aperture must be of same order.

3. Diffraction of electrons
through thin carbon or nickel in
an gvacuated tube

_PV_1.5x10°x0.8x107
RT 8.31x 320

Number of molecules = 0.451 x 6.02 x 102

= 2.72 x 107
_ nR
2 2 nR P

-§-x2.5x105x0.8x10’3

= 300017
Any two assumptions of the kinetic theory
magpetic flux
- @& = BA terms explained

magnetic flux density:

- Magnetic force acting per unit current length

Charge carriers moving in a magnetic field experience a force

The force deflects them to one side

1

(1]

(3]

(3]



B

93}

(a)

(b)

(a)

(®)

(i11)

LE

P2

)

(i)

(i13)

@)
(1)
®

(i)

Air molecules are in random. motion (have Ex) {3]

3

Charge accumulates on 0n& side leaving a deficit of the charge {3}
on the other side hence the potential difference.

B = _Y}_{.-
ud
_ 10x10°°
6x10~ x5x107°
- 33T 131
= rIr
= 0, at a junction 2]

15-12=211+15L

3=2.1I+ 154 (1)
15=2.11+6k (2)
[=L+Dh 3)

From equation {1}, (2) and (3)
Golve simultaneous equations

I, = 0.296A

L =104A

] =1.64A

V=Ihx6

V=116V . '- _ [

P =T°R=22.6W ' (1

Sum of its molecules’ kinefic energy and potential energy 1
Doing work (on or by gas); transferring o fheat (to or fromgas) (2]
Random motion of smoke particles

Smoke particles being knocked by (invisible) air molecules

Speed of smoke particles reduced

Kinetic energy «< Temperanre [23



(c)

(a)

(®)

(a)

(b)

-

Copper contains free electrons

free electrons diffuse

through a Temperature gradient

In both copper and wood, atoms

Vibrate through Temperature gradient : [4]

- Elastic — material retums to its original length or size when stress is

removed

plastic — material suffers permanent strain/does not regain its original size [2]

®

(1))

(iif)

@av)

E=_6.=..§_L__
5 ADL
: 0.4x9.81x3
1x107 x1x107
= 1.17x 10 Pa (3]
3
%xzom,e:“w x100%
= . 0.033% , 2]
E_-__'_f____.
Ax0.033

F=117 x 10" x 1.0 x 1077 x 0.033

= 381N 2]
Force greater than breaking load
Calculation of force using Hooke’s law
Assumption not valid since elastic limit is exceeded (3]

A device that converts electrical energy to an observable form of energy

LED, Buzzer, etc (2]
(i) has infinite resistance (1]
(i)  Voltage follower .

gain=1 (2]
(iii)  high input impedance/Infinite nput impedance

Voltmeter must not-draw current ' (2]
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Data S

speed of light in free space, | c=3.00x10°ms™!
permeability of free space, tp = 41 x 10~7 Hm~?
permittivity of free space, € =8.85x10""2Fm™!

R L © U N L I T S
clomontary charge, o= 160x109C
the Planck constant, h=663x10"%4Js
unified étamic mass constant, U= 1.66 x 10-27 kg
rest mass of electron, My = 9.11 x 10-31 kg
rest mass of proton, m, = 1.67-»10‘27*.&9
molar gas constant, A'=8.31 JK- mot!
the Avogadro constant, N, = 6.02 x 102 mol~"
the Boltzmann-constant, k ='1.38'% 10-23 JK-* :
gravitational constant, G = 6.67 x 10" N m2 kg2

acceleration of free fall, . . g=98Bims?



Formulae

uniformly accelerated motion,

work done on/by a gas,

gravitationa! potential,

refractive index,

resistors in series,

resistors in paraliel,

electric potential,

capacitors in series,
capacitors in paraliel,
energy of charged capacitor,
alternating current/voltage,
hydrostatic pressure,

pressure of an ideal gas,

radicactive decay,

decay constant,

critical density of matter in the: Universe,

equation of continuity,

v2 = u?+2as
W= pAV
¢=_§!£
r
_ 1
sinC
R= Fl’1+Fl'2+...

YR =R, + WA+ . ..

Q
49r€,r
1UC=1C, + UG+ .

V=

C=C,+Co+...
w=33QV
X = Xg Sin wt
p=pgh
P'—'%y‘;@<cz>
x=xoexp(—).r)
- 0.693
i
3HZ
Po~ 8nG

Bernoulli equation {simplified), py+ Lpvi=py+ ipvs
Stokes’ law, F=Armv
Reynolds’ number, R, = E%f

drag force in turbulent flow, . F = Brépv?



(2)

(b)

(a)

4

Answer all questions.

A stadent measuring the diameter of a piece of wire mistakenly used a
micremeter screw gauge which:did not read zero when fully closed.

(i) State with a reason if her readings have a random error or a
systematic error.

{ii) Explain how this error can be reduced.

A test tube has the following diameters:
external diameter d; = (17,9 = 0,5) mm
internal diameter d; = (13,6 = 0,5) mm

Determine the percentage nncertainty in dp — di.

Define

1. ‘Work,

2. power.




(a)

(b)

(b)

>

By reference to equations of motion, derive an expression for the kinetic

energy, Ey, of an object of mass, m, moving at speed, V, from rest.

State two conditions that must be satisfied by a body executing simple
harmonic motion.

1.

(3]

2

The displacement x in cm of the needle of an electric sewing machine is
represented by the equation

x=15cos23ut
Determine
(i) the amplified and period of oscillation,

amplitude =

period =

(i)  the acceleration whent = 0.1 seconds,

acceleration =




(a)

o)

C

6

State the principle of superposition of waves.

[2]

Superposition of light waves results in the production of a pattern of alternate
bright and dull fringes.

State three conditions necessary for the production of the pattern of fringes.

i

i

3.

B
In Young’s double slit experiment, light of wavelength 7x 10”"m was used.

Given that the slit separation and the slit-to-screen distance were 0.30 mm and
1.00 m respectively, determine the fringe separation. "

separation =

2]




(3)

(b)

M

Define
1. capacitance,
2. the farad.

A capacitor is marked “220 pF; 20 V*.

() Explain the importance of the 20 V.

(i) Calculate the

e charge stored by the capacitor,

charge =

2. energy stored by the capacitor.

energy =

(5]
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(2) (i) Swvstematic error

readings preduce a consistent

difference and are centred about a value other
than the true value.

(i)  Using another instrument
- adjust for the zero reading

(b)  Percentage uncertainty n
d2“ d1 = (17.9 —_ 13.6) mm
=43 mm

a(d2 -d1) =05+ 0.5) mm

=1 mm
1
] — X 1C0%
Percentage uncertamty = 4,3
= 233 %

() 1 Work is the energy (expended) used when a force is exe;‘ted
over a distance/product of force and displacement of point
of app. Of force.
2 rate of doing work
m Ei = work done

=Fxs

force F produces acceleration a

ve=2as

V:

as:'.. —

2

Ek=FS
= Mas
mv’




th

{a)

(b)

(a)

(b)

(c)

(a)

(b)

-
)

acceleration must be proportional to displacement

~ acceleration must be directed towards a fixed point

(the equilibrium position)

® amplitude =1.5 cm (1.5 x 1072m)
period T obiained from x = X, Sinwt- W = ’?'7-1&

o 2% 2%
w257
T = 0.80sec

(i)  a=—-XH Coswi X,=15x10"m

= =—15x%1072(2.57) Cos(257 % 0.)

= 0,65ms™ (65 cms™)
The resultant displacement at a poim is equal to the algebraic
(vector) sum of the individual displacements due to each of the
waves passing through the point -
Waves must come from coherent sources

amplitudes of waves. must be equal (or almost equal )
sources must be close 10 each other

__jx‘.D_7x10’7 x1

=g TTo3x107
=2.33 mm
1. The ratio of charge stored to potential difference
0 ,
C==
v
2. Farad is the capacitance when charge of 1 C flowsin

when the p.d. is I1V/AW

(1) Maximum p./d. which if exceeded breaks down the
insulation between the plates and capagitor loses its

charge-storing ability.
Giy 1 Q=CV
=220 x 107° x 20
=44x107C

2 E=Lcw?
2



4

Which expression has the newton as its unit?

pressure x volume
pressure x area
pressure + area
pressure + volume

ogoOow»

Whith of the following pairs has one scalar and one vector quantity?

A displacement, acceleration
B kmen.c energy, force i 0, 017
C velocity, momentum = = -
Lo 3
D momentum, moment £, LS
L5910

The density p of a cube is give by

mass

volume

If the mass m = (12.4 = 0.1)g, and cube side / =(2.10 = 0.05) ¢m, what is the maximum

possible percentage error in density? ) P TS
X 24 % R 7HG X iy
C 8.0% R o LI
D 12.0% a @1

/f"

Which statement-is correct for a ball kicked vertically upwards if air resistance is assumed 10
be negligible?

A The kinetic energy of the ball is greatest at the greatest height attained.

B The potential energy of the ball increases uniformly with time during the ascent.

C By the principle of conversation of energy, the total energy of the ball is constant
throughout its motion.

D By the principle of conservation of momentum, the momentum of the ball is
constant throughout its motion.

A car passes two points A and B, 100 m apart, with speeds 10 ms™! and 30 ms™ respectively.
What is the acceleration of the car?

A 0.1 ms?
B 1.5 ms™
C  40ms*
D 8.0 ms”

What does the area under a force time graph represent?

A momentum
B impulse

C work done
D power

9188/1 12010
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A uniform wood::n bar LQ of weight 8N is held horizontally by vertical forces. Two of the
forces of 6 N each act at L and P. The points L,M,N,Pand Q are at equal intervals along the

bar.

At which point must a vertical force of 8 N act to maintain horizontal equilibrium of the bar?

A M

B N

C B

D none of the above

Two forces 8 N and 12 N act on a body. Which of the following could not be the rmagnitude
of the resultant force?

A 4N
B 20N
C  SON
D 208N

The diagram shows a load of mass 20 kg being pushed along an inclined plane of length 3 m
to a height of 1.5 m.

15m

What is the minimum work done?

A 300U
B 60.0J
c  2943J
D

588.6J C ,q/ .
s é
- 9188/1 J2010

IFrn ave
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11

12

o

What is the relationship befween angular speed and linear speed?

. radius
A linear speed = — i
angular speed
B linear speed = M
radius

C linear speed = angular speed x radius

radius squared
angular speed

D linear speed =

The gravitational potential on the surface of a spherical object of mass M and radius R is
given by

A + GM/R.
B - GM/R.
C  +GMRL
D - GM/R™

A free falling object has 2 velocity, v after loosing gravitaﬁenal(potenﬁal enc;gy, E,. Hfitw
initially at rest what is its mass?

2E
A .4
v2
B v
2E,
C -53’-1-—
2E,
2%,
v 2
Amplitude is

A the closest displacement from the rest pos:tion,
B the furthest displacement from the rest position.
C the increase in the x - axis.
D the increass in the y - axis
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14  Which of the following graphs show the potential energy of an object undergoing s.h.m?

A B

Energy * Energy

Time : Time

15 Sound waves are said to be longitndinal because

A sound can be reflected from a solid surface.

B sound cannot be polarised.

G sound is diffracted around corners.

D sound is refracted as it passes from hot air to cold air.

16  Which set of conditions gives bright fringes of a double-slit interference pattern that are

furthest apart?
distance distance wave length
between from slits to of source
slits screen

A small large long

B large small long

C large large short

D small stoall short
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Er
(975 )

8
The diagram shows an eleciric field pattern due to charges Q) and Q, near each other.

W
) (

hey are negative charges of equal sizes.
They are positive charges of equal sizes.
They are unlike charges of different sizes.
They are unlike charges of equal sizes.

"zisnis wue about Q and Q?

SOwe

Two uniform copper wires of equal lengths with diameters.d;. and d; have resistances 2 £ and
4 Qrespectively. The ratio %- is

2

]
A —,
A2
g 1
2
c 2.

)
N
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20

The circuit

e

9

diagram shows & network of five identical resistors. of resistance R.

What is the effective resistance between points M and N?

A 2R
7
B iR
2
c 2R
8
- 3
D =R
4
The diagram shows a smatl charge

S of separation 30 mm. ‘Apdof150Vism

Re=

“+Q

Qr
2

The electric force on the charge in N is

(e R~

5Q upwards.
5Q downwards.
5 x 10°Q downwards.

5 x 10°Q upwards.

+Q coulombs stationary between tWo parallel plates R and
aintained between the plates.

1 30 mm
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21  Two capacitors A and B of magnitude 1 uF and 2 uF respectively are connected in series S0
that they are charged by a 3 kV'd.c: source as shown in the diagram. -;; o o o

0 &

3KV
LpF 2uF.
b |
P Pl
What are the charges on A and B?
A B
A 1 mC 4 mC
B 2mC 2mC
C 3mC 6 mC
D 9mC 9mC

.

22 Which of the following does not aFect the magnitude of the induced e.m.£?

A magnetic flux density
B length

C current

D potential difference

23 What quantities are conserved in Lenz’s law and Fazaday’s law?"

Lenz'slaw Faraday’s law
A energy charge
B energy energy
C  charge charge
D

charge . energy
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24 Which graph shows the output voltage from a full wave rectifier?

A

viv VIV

A

B

vV

t/s

25 In the circuit below a CRO is connectied across a resistor.

CRO 1
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Which of the traces appears on the screen of the CRO?

A B

————n—( s i o — — - ——

26 What is the effect of negative feedback on the gain and stability of an opamp?

gain is increased and stability is increased
gain is increased and stability is reduced
gain is reduced and stability is reduced
gain is reduced and stability is increased

OOw»

27 The diagram shows a logic combination.

sh alternative is correct?

A B C D
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28 The diagram below shows stress-strain graphs-of four industrial materials up to breaking

point.
Which material is stegl?
A
Stress
(Pa)

Strain

29 The graph shows the variation of extension, e, of a wire with force, F, applied.

F
0 e

If the original length of the wire is /, its cmss-secuonal area is A and its Young modulus is E,
the gradient of the graph is
a2

A
B 2

)

¢ X4

[E
p Z

A



30

31

32

33

34

14

Which of the following is not true about a thermocouple?
A It is good for varying temperafures.

B It has a low heat capacity.

C It has a slow response.

D It is highly sensitive.

A platinum wire has resistance of 3 2 3.5 Qand 4.0 2 at the ice point, the steam point
and a temperature ,7, respectively.

What is the value of 7
A s0°C

B 67°C

C 150°C

D 200°C

For a gas of pressure p and volume V, the quantity pV is measured in

A J o
B N/m. I
C Nm’.
D W.

What is the root mean square speed of gas molecules with speeds of 1 kms™, 3 kms”
and 5 kms”?

A .‘}—333 fons™ : e

B 9 fons™
C w@‘g Jons™
D 3 fons™

How much kinetic energy is acquired by a proton of charge g after being accelerated by a
p.d. ¥ in a distance of 5 mm?

A qv

B 5qV

c
b %



L
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36

37

38

39

15

A proton moving at 2.5x10’ ms” enters a magnetic field of flux density 0.2 T at right angles.
What is the radius of its path?

A 32pum
B  T.ium
C 1.3 cm
b 76.6 m

Which is not a conclusion drawn from the photoelectric effect?

The number of electrons emitted per second is proportional to intensity.

The maximum velocity of emitted electrons depends on incident light frequency.
Light has a dual nature, the particle and the wave nature.

Work functions of metals depend on the temperature of a photocell.

TOwWR

What is the wavelength of an electron moving with velocity 5.0 x 10° ms™?

A 24x 107 m

B 15%x1070m

C 1.7x10%m -
D 6.8x10°m

In an o - scattering experiment, a particles were deflected through angles ranging
from 0° to 180°. This is explained as.due to scattering from

A free electrons.

B bound electrons.

C small but heavy regions of positive charge.
D large and heavy regions of negative change.

Isotopes have the same

charge/mass ratio.
neutron number.
nucleon number.
proton number.

TOwWe



40

16
A radiocactive nuclide emits an. a-particle and two.negative B-particles.
Compared with the original nuclide, the resulting nuclide will be an isotope with

the same proton number.
the same nucleon number.
a higher nucieon number.
a lower proton number.

o O WS>
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Data

speed of Ilght infree saace,_-j i

ARSI & VAL
penneab{ljty,qifreespaee

;. permittivity of free space,

elementary charge,

the Planck constant,

unified atomic mass constant,

rest mass of electron,
rest mass of proton,
molar gas constant,

the Avogadro constant,
the Boltzmann constant,
gravitational constant,

acceleration of free fall, -

w o=
E

Ho = 41: x 10~ 7Hm"

}
q—_;a,gooix 10%ms"

€ = 885x 107%F m
8= 150 x 10718 C

h=6.63x 10"'"3"35 '

mp = 1.$7‘:x 10—27 kg

R= «8.:%,12;1.K'-‘ mobt
Ny = B.C%Qix 102 mot~1

k= 1.3382)(--10"23 JK-1

G= s.éﬁr-;&m?" N m2 kg2

g=9.81.ms?



Formulae

uniformly accelerated motion,

work done ory/by a gas,

gravitational potential,

refractive index,

resistors in series,

resistors in parallel,

electric potential,

capacitors in series,
capacitors in parallel;

energy of charged capacitor,
alternating current/voltage;
hydrostatic pressure,

pressure of an ideal gas,

radioactive decay,

decay constant,

critical density of matter in the Universe,

equation of continuity,
Bernoulli equation (simpiified),
Stokes’ law,

Reynolds’ number,

drag force in turbulent flow,

py +

5= ut+Fat®
v = yZ2+2as

w= pAV
¢=..._@_Ql
r
= 1
sinC
"= R1+R2+...

YR= 1R+ 1R+ ...

Q
b= Areyr
1C=1C, +1/C+ - ..
C; C,+ Co+..-
w=iav

X = xosinawt

p = pgh

_ (Nm
p=3, <c®>
X = Xyexp i)
1= 0:693

4
3H2
Po = 3G

Av = constant

3pVi=re+ 2PVE
F=Arnv
pvr

918873 J2010
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Answer question 1 and any other 2from the remaining questions.
1@ @ Dlstlngmsh between random and systefnatic eTTors. SR

(i) Suggest one way of reducing each type-of error in (). e

m ]
£ , where R 18
v

radius of sphere moving through oil and v is the terminal velocity, =

(iii) The viscosity of oil, n, is given by n =

In an experiment t0 dc_teﬁninc the viscosity of 6il, the following results
were obtained;

diameter, D= 9,0 £0,1 mm,

distance ,s (moved by sphere at v) = 0,200 + 0,001 m;”
time taken, t = 0,56 0,015

mass, m = 0,030 £0,001 kg

Calculate the percentage errof in the value of 7.
[take the value of g = 9,81 £0,01 ms”’] - m

by @ Define displacement and velocity.

Fig. 1.1 shows a 0,100 kg mass moving with 2 constant velocity of 8.0 ms"
on a table. T

 80ms”

4 0m \
\
\
\
\
‘A
——————— — iy — —-—-+—-c——--—-—)-————-—--~—-
< »
. X i
Fig.1.1

The surface of the table is 4.0 m above the ground. The sphere rolls
off the table and hits on flat ground at point A ata distance x from
the edge of the table.

(i)  Sketch a diagram 1o show the direction of the velocity just before
hitting the ground.



o

(c)

(iii) Calculate
1. the time of flight,
2. the distance x,
3. the velocity just before hitting the ground.
it

A particle of mass 0,015 kg undergoes simple harmonic motion with an
amplitude of 0,030 m and a period of 0,25s.

(i) Calculate the kinetic energy when the displacement is 0,020 m.
(i)  Sketch the graph of the variation of kinetic energy with displacement.

(iii)  State any two assumptions made in ¢(i).




[2)

2(a)  Stare the laws of reflection.

(b) A beam of white light is incident on'a 60° glass prism at an angle of
40° as shown in Fig. 2.1.

60°

Fig.2.1

The wavelength of blue light is 500 nm. The refractive index of glass when blue light
passes through it is 1.50.

(i) Suggest why a spectrum of colours is observed.

(ii)  Calculate

1. the angle of refraction forblue light,

2. the frequency of blue light,

3. the angle of incidence of blue light on the glass-air boundary.
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(@ ®

@)

(iii)

(b}. (@)

(i)

(iii)

» 2
Section A

"Random - measured valuedeviates about the true value/ AW
Systematic — reading systematically shifted/all measured

values shifted by same factor from true value.

Random - Repeated readings and averaging/AW

Systematic — Adjust instrument/use different instrument

- plotting a graph of results.
Percentage error in the value of

(0,001 0,01 01 0001 0,01
= + + +

JxlOO%
0,030 9381 9,0 0200 056
=6,8%

Displacement — distance in a specified direction
Velocity — displacement per unit ime/AW

LSRR

.s‘=ut+%at2

= ut —lsz‘2
2

1 From K
~4=0-981—
2

Ly= (%.m)%

= 0,90s

x"'K?‘l‘f“Vl‘f@@:Q}
2. =&8.0x0.90s
=72m

(2]

(2]

(3]

(2]

Bl

(1}

(1]

(1]



)

vy =-9.81(0.90)= -8.86ms™

v ={(80) + (8,86)3)é

_(142.47)2
= 11.94ms™
6 = cos™ (8],45) = COS™ (0.6702)
=4 7.9°belowhorizomal
E.= émvz
0 o A
¢ i ‘
_ ! 22 ¥ Vo
~ 1x0015% (=) ((0.030) (0.020))
=0,0075x 631 65%0.0005 )
=0,0024J
(ii)
E, ! "
C. 00 3
-Xa o +%o
(iii)  zero dampmg
small amplitude of displacement
= angle of reflection)

i = r (angle of incidence i
d normal meet at point of incidence

(a)
incident ray, reflected ray an
and they all lie in the same plane
m O Different colours travel at different speeds through glass,
white light is a mixture of all wavelengths.
sin40°
1.50=——
(ii) 1 sints
r 2o

(3]

(2]

[l
(2]

(2]

@

{2
{1
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180 — (64.6 +60) =354
: - Angle of incidence = 90 — 55.4
= 34.6°

W

3 (a) Centripetal force

Centripetal force is provided by gravitational force

(b) @) Same period as that of the earth
Geostationary satellite

(i)
GMm

(R + h)" B

@_4_

2

mw? (R + h)

=(R+h)

1
73

h:(g_z_w_) —~R

w2

1

2r

_ 23
=(6,67x10"'x6‘0x10"‘(wJ } -6.4%10°

=36x10m )

e LOTR 2 MBS
_ GM _GM
(i) =R, TRk

(2]

(1]

(2]

___6.67x10'”x6.0x102' ' [- == W(ﬁ-i-iﬂ_’l
iy = (64x10° +3.6x10") Y )

=-9.44x10° kg™

4 (a) In a closed system, total momentum is conserved/ AW
E =imv’
(b) G L = 1x9.2%107 x 21y

=203J |
mu, =m,v,
9.2x21={9.2+55.6p

2. 9.2x2I
V = o
(9.2+55.6)

= 298ms™

(2]



o

(it)

E =smv
=Ix(9.2+ 55.6)x 107 % (2.98Y

~0.288]
mgh =0.288
0.288

o orlsa.sx107 x9.81h=0.
54.8x1o-’x9.81( 10 x9.8)=0.288
=(0.453m

h=

No drag/air resistance
pellet and cork are a point mass 50 1O external forces

(3]

[2]
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Data

speed.of light In free-space;
permeability of free space,

| permittivity of free space,

elementary charge,

the Planck constant;

unified atomic mass constant,

rest mass of electron,

rest mass of proton,

molar gas constant,

the Avogadro constant,
the Boltzmann constant,
gravitational constant,

accsleration of free fall,

¢c=3.00x10%ms™?
e = 477 X 107 Hm™?
€ = 8.85x 102 Fm!
e=160x10"19C
h=6.63x 1-0-3‘.}s
u=1.66x 1027 kg
m,=9.11 x 1031 kg
m, = 1.67 x 1047 kg
R =831 JIK-mol~!
N, = 6.02 x 1023 mol-?
k=1.38 x 162 JK-
G = 8.67 x 10~ Nm?kg—2

g= 9.81 ms—=2



Formulae

uniformiy accelerated motion,

work done on/by a gas,

gravitational potential,

refractive index,

resistors in series,

resistors in parallel,

electric potential,

capacitors in series,
capacitors in paraliel,

energy of charged capacitor,
alternating current/voltage,

hydrostatic pressure,

pressure of an ideal gas,

radioactive decay,

decay- cénstant,

critical density of matter in the Universe,

equation of continuity,
Bermoulli equation (simplified},
Stokes’ law,

Reynolds’ number,

drag ferce in turbulent flow,

s = ut +3at?
vZ = uy2+2as

W= pAV

¢=_.§'I’_

r

. S

sinC
A=A +R+...

YR =R, + R +. ..

Q
4reyl

1C =1/Cy +1/Cy+ - ..

C=C,+GCo+...
W= %OV
X= xosmwt
p = pgh

- 1Nm
P=3 v <Cz>
X = X, exp(~ it)
;- 0.693

4

_ g
Po” gnG
Av = constam

py + 3pvEB=py+ 5pV3

F=Arqgv
pvr
A, = N
F = Brepv?



(2)

(&)

Answer question 1 and any other 3 from the remaining questions.

@) 1. Distinguish between laminar and turbulent flow as apphed to
the flow of an ideal fiuid. ) oy e oulipan

2. Explain what is meant by an incompressible jluid.
Gy L Derive the equation of a continuous flow of an ideal fluid. .|

2, A water hose with an internal diameter of 20 mm at the outlet
discharges 30 kg of water in 60s.

Calculate the water speed at the outlet. [The density of water is
1 000 kgm?]

{8l
(i} Use the definitions of electric current and capacitance to show that
1
Ce=vee
N

where fis frequency and other symbols have their usual meanings.

(iiy  ¥Fig. 1.1 shows a circuit used to investigate the properties of a capacitor.
The capacitor s initially not charged.

Fig. 1.1

When the switch was closed, the pointer of the arnmeter was seen t©
deflect but after 4.0 minutes there was po deflection at all.

1. Explain this observation.

2. Sketch a graph to show how the voltage, V, across the 100 k€2 resistor
varies with time.

3. Calculate the value of the current which flows 1n the circuit at the
instant of closing the switch.

(8]



© . 1) State the photoclcctric emission equation.
charged god

(1) Fig. 1.2 shows a negatively
d light of wave leng

0x10" Hz.

Jeaf electroscope being
500 nm. The threshold

{lluminated by 2T¢
jum is 3

frequency of potass

Describe and explain the effect of the
ing the brightness of the red light on the

itted electrons.

red light on the electroscope-

{8}



(a)
(b)

(a)

(b)

(i)

(i)
(iii)

@iv)

®
(i)

(iif)

ty
(i)

6

..
Sute Lenz’s law of electromagnetic induction. {1}

Fig. 2.1 shows a coil fixedto a i ' A R 8
_ 4 ght woliey. Th inie
push towards the wooden wall. y. The coil is given an initial

/Cliil
- coil ends
000000 Qr/

\snooinsuﬁace

light trolley

Fig. 2.1

Sketch the variation of the e.mf. induced in the coil against time if the two
ends of the coil are connected 1o a high resistance voltmeier.

Explain the shape of your graph in @

Describe and explain what would happen to the motion of the wrolley if
the experiment was repeated with the coil ends connected together.

Calculate the e.m.f. induced inithe coil if the rate of change of magnetic

flux is 0.5 Wb/hr and the number of turns of coil is 5 000.
' (15

Describe the structure of a thermocouple thermometer.

State one merit of a thermocouple thermometer over other
thermometers.

The potential differences across the junctions of a thermogouple
thermormeter, when the hot junction is at 0°C, 100°C and 8, are
6.0 mV, 8.4 mV and 14.4 mV respectively.

Find the value of 0.

Define specific latent heat of vaporisation.

LA

Explain why one feels cold when wind blows on one’s wet body.



(a)
(b)

c

(d)

g

Explain what is meant by quantisation of charge.

>State and explain what happens to the kinetic energy of a charged
body moving through a uniform magnetic field.

1o the Millikan experiment, to find the charge of an electron, ¢, the following
results were obtained for various sizes of oil drops.

Experiment number 1 1 2 3 .} 4 51 6

Charge/x10°C 1135|1296 | 324 | 482 6.40 | 6.42

Determine the value of e from these results.

)] An electron emitted from a hot cathode in an evacuated tube is
accelerated by a p.d. of 1.2X 10°V.

Calculate the kinetic energy and the speed acquired-by the electron.

(i)  Explain any changes that would occur if the:electron is accelerated in

(1]

(2)

[4]

(5]



8

(a)  Fig. 5.1 shows an alarm circuit to wake up sehool children in the morning.

.

s: A )buzzer

+ ov
Fig. 5.1
4] State the name of component A.
(ii)  Describe and explain how the circuit operates.
(i) Draw a truth table for the circuit. {7]

(b)  Briefly outline three positive and two negative impacts of modern
electronic technology on society. (5}
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2

(a) (i_z 1. Lamina: one in which streamlines are parallel
Turbulent: streamlines do cross each other 2]
2. Fluid with a constant density 7 (1
(ii) 1.mass that enters per second equals mass that leaves per second
PAY, = pAY-

density of fluid is the same/fluid incompressible

AV = constant
2. pAV = mass flow per sec. {31
V= -3—9 X : 5
60 #(20x10}1000
¥ =1.59m/s (2]
by @& f=-?-=Qf
o I
- ?_
N7 12
(i) L Initially capacitor charges and current flows
when capacitor is fully charged no current flows. {2}
2,
Sex HoxC.
(2}
6.0
100x10°

=6.0x107°4 2]



3

© @ z’1f=¢+‘imv2,termse'xplainedc;otrectly

@ L leaf will converge/fall
emitted electrons €sCape 5

clecirons repelied by electric field around the-charged plate

2. faster convergence
hf -k
3. V‘:._\j;(f— faz?
9.1x10”
=& =6x10"
/ A

v=6.6x105m/s

(a) Induced magnetic flux opposes the flux change causingt

@

Shape

magpitude of first : cycle> o™ %cycie
wo e.m.f, cycles in opposite direction
(i) Explanation.

- epergy lost due © collision
- trolley reverses direction

(i) Trolley does not reach wall

flux induced oppose the flux due to magnet
trolley comes to rest since mechaaical energy is. converted to heat

'y é_(!i
() E=( )th

0
= (=)5000% ——
© 360

= (-)0.65¥

(3)
{1

3!
(1

(3}

(21

(4]

£}



w

th

(a)

®

()

(b)

(c)

(d)

(2)

4

() (Diagram showing) two junctions
- evidence of two metals
- woltmeter comected

(i)  Canmeasure rapidly changing temperatures

@iy 0= x100
Vi = Vo0

_ (14.4-6.0) 100
8.4-60

=350°C

(i)  energy per umit mass
requiredtochangealiqtﬁdin;ovapomatwnstzmweramre

(i)  water molecules gain energy from body (less than &)
body loses eftergy to wind-
water molecules gain energy from wind also so have enough
energy to escape from body (L)

Charge can only be found as a whole aumber of muttiples of the elementary
charge e/AW ‘

magnetic force does not change magnitude of velocity.
Kinetic energy & to (velocity)’

12.96-11.35; 4.82-324; 6.40-4.82; 642482
(1 61+1.58+1.58+1.60R0™

4
=1.59x107"°C

@)  E =eV=16x10"x12x10°
=1,92x107%J

;mvi=192 x107°
| v=205x10"mls
() lessspeed

collision with air molecules
(H  light dependant resistor/LDR
i - whenﬁghtfallsonmk_rp.d, actoss it decreases

- causes a low input togg"a’te

. ° therefore high outpuftand buzzer sounds

31
(1]

(31

(21

{31

B3]

(2]
]

31



(b)

5

- when dark, p.d across LDR is very high so low output from NOT

gate and buzzer does not sound. 1]
(iii)
: INPUT QUTPUT
Dark No sound
Light Sound
Accept use of defined 47 and 0" [2)

Negartives e.g.

- unemplovment as machinery can perform same tasks in place of people
- military surveillance for wanton destruction
- cultural decadence due to exposure 1o pornography or other cultures
[Max 2]

Positives e.g.

- high speed communication through use of cellphones, satellites, etc
- efficient reporting '

- reduction in size of home gadgeis etc

- improved security for houses

- etc
[Max 3]
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Formuiae
uniformly acceierated motion, s = ut tat?
- o [P | ] = Vz = uz-(‘..e’_
work done on/by a gas, W= pav’
gravitationai potential, .- Gm
r
refractive index, n= .1
sinC
resistors in series, R=R+R+...
resisiors in paraiiel, 1R=1AR+ 1R +. ..
. Q
. Ve
electric potential, 4 ey
capacitors in series, 1/C = VG, + Gy + . - -
capacitors in paraliel, C=C,+G+...
energy-of charged capacitor, w=3aqv
aiternating current/voltage, : - X = Xgsin ot
hydrostatic pressure, p=pgn
: _ 1 Nm
pressure of an ideat gas, g= 5—":,"<c:2>
radioactive decay, X = Xo 8xp{— At)
decay constant, A= O'GIQS
1
e . . : 3”02
criticat density of matter in the Universe, o= Bl
equation of continuity, Av = constant
Bernoulli equation (simplfied), Py 4 3pVE= Dyt 1pvE
Stokes’ law, C F=Amv
Reynolds’ number, Re = _p_%{

drag force in turbulent flow, F= Brépv?



4

1 The relationship between &, p, q and tis given by X = q + pt where ? is time in seconds.

If p has units of ms” what are the units of q?

A ms’
B ms?
C ms
D m
2 Which of the following is a vector?
A charge
B electric current
C potential difference
R} ] resisSfance
3 Which statement is true?

A measurement is most accurate if the percentage error is smaliest.

A measurement is most'accurate if the reading is obtained from digital meters.
A measurement is most precise if repeated readings show greater deviation.

A measurement is most precise if repeated readings are taken with various
instruments.

(~Nol--iy

I
4 Which acceleration - time graph represents 2 ball falling from the top of a very tall building,

in still air?
aik A ak B
O i o > ¢
ak C ai D
o >t 0 1




thn

5

Two toy cars of mass 2 kg and 4 kg were travelling in the same direction with speeds 4 ms™
and 1 ms™ respectively. They move off together after impact.

What is the amount of kinetic energy lost?

A 4]
B 6]
C  12]
D 187

When a constant force ,F, acts on a truck over a distance ,s, for a time ,z. The momentum
gained by the truck is given by

A Pl'xs
B EFxs
C Fxt
D

Fxtxs
What can be said about the resnltant force acting on a body moving with uniform velocity?

A it is zero

B it is constant

C it increases uniformly with time
b it decreases uniformly with time

A uniform bar RV of weight 15 N is held horizontal by vertical forces as shown in the
diagram. The pointsR, S, T, Uand V are at equal intervals along the bar. (N.B. forces
not drawn to scale)

10N

A

< Lo

b o e o

s T ‘f

10N
At which point must an upward force of 15 N act to keep the bar in equilibrium?

Jgaw»
<HHwux

9188/1 N2010

[ Turn over
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i1

12

13

6

A force of 60 N acts horizontally on a stationary mass of 20 kg for 40 s. The kinetic energy
gained by the mass is

A 1200 J
B - 48]
- C T2 k)
D 144 kJ

A body of mass, m, moves at a constant angular speed, @, ina horizontal circle of radius, r.

What is the work done on the body in one revolution?

A. sz}z’af
B. ma’
C. -lz-mrla)z
D. Zero

Two satellites R and S describe circular orbits of radii 6 000 km and 7 000 km respectively
about the centre of the earth.

If R and S complete one full orbit of the earth in times Ty and T respectively, then the ratio
Te/Ts is

A (6"
B ©6M*
c (eN"
D (1/6)y%

A body in simple harmonic motion makes 1 complete oscillations per second.

What is the angular frequency of this motion?

A n rads™
B 2nrads’
n
C 27n rads™
D __1_rads“
I

Which electromagnetic waves have the lowest frequency?

A X-rays

B ultra-violet
C infrared

D miCrowaves



14

16

17

18

7
When a white source of light is used in the Young's two slit experiment,

the fringes on the screen are all white.

the blua fringes are further apart than red fringes.
‘the central fringe of the system is white,

no fringes are produced.

TvaOwe

Which statement explains the increase in the resistance of copper with ternperature?

A The positive ion impedes the elecrons more effectively at higher temperatures.
B Electrons are most likely to be capiured by positive ions at higher temperatures.
C Electrons move further between collisions at higher temperatures.

D  Positive ions begin to move randomly at higher temperatures.

Why is it difficult to quote a value for the resistance of a filament lamp?

A current used may be alternating or direct

B current through the filament is not always r.m.s
C filament is always of negligible resistance

D resistance varies with temperature

The diagram shows a circuit with two identical lamps X and Y and a resistor.

i
ir'—

x o
N e

N

How does an increase in the resistance of the resistor affect the brightness of the Jamps?

lamp X lamp Y
A dimmer ' dimmer
B dimmer brighter
C brighter dimmer
D brighter brighter

What quantities are conserved ia Kirchoff's laws?

law 1 law 2
A energy power
B energy charge
C charge energy
D current charge



19

8

Which statement is correct about a uniform electric field?

A
B
C
D

All charged particles experience the same force.

All electric field lines are parallel.

All charged particles move with the same velocity.

All electric field lines are directed towards positive charges.

The diagram shows capacitors in series.

2

it

3uF 6uF

Which statement about the circuit is not correct.

TCOw e

The combined capacitance is 2 uF.

The total energy stored is 36 uJ.
The p.d across the 3 uF capuctior is rwice the p.d across the 6 uF capacitor.

The 6 uF capacitor stores twice the charge that the 3 uF capacitor stores.



9

21 The diagram. shows a copper disc rotating steadily about its centre in a uniform magnetic
field perpendicular to the plane of the disc.

3 \

TRAnT

- ad ae e .

Which graph shows the variation of the induced emf ,E, between the axle and a point R, on
the rim of the disc with time, t?

E 4 A : E A B

H'\'
~

E 4 C EA‘\ D /

22 Which combination correctly matches a law of electromagnetic induction and its

N\y
.

implication?

Law Implication
A Faraday’s conservation of energy
B Lenz’s v conservation of energy
C Faraday’s conservation of mass
b Lenz’s conservation of mass



10

23 The diagram shows an alternating voltage displayed on the screen of a CR.O. with the Y
amplitude control at 6 V/cm.

1 i t ¥ i
i 1 t ]
1 s 24
i T B
. f- 1 B
> £> g 9 :
T
3 £ £
T B O =T T
T & o P E = -
T » | WD £
7 TEF - BESNEN e
B hid . At I A7 f f NERE
¥ 5 ! EE ;
- = H¥ L BN i IRERNE S
p & i} g i E BN
N 3 LiF- S T o
B AEmwE 7 EENE SINE: S
-4 1] it R
1 § 3 ’
L g
- S I
o .|
N
- i

What is the peak voltage?

6V
9V
12V
24V

oW
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A sinusoidal voltage is applied as shown below.
\ L
: 1A
e N
* '
Which graph shows the voltage across the resistor?
A
v 1\ AY) {l
t
¢ Vv
3
v4 1
t
25 What is the effect of negative feedback on the gain of an operational amplifier?

=Nol--iry

The gain increases.

The gain decreases.

The gain remains unchanged.
The gain increases and decreases.
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26 What logic gate is equivalent to the nétwork of gates shown below?

A

B

AND
EX-OR
EX-NOR
NAND

COw»

27  Which phenomenon is a consequence of applying cyclic stress insufficient fo cause
immediate failure to a material?

A fatigue

B creep

C elastic deformation
D plastic deformation

28 What does the area under a force-extension: graph represent?

A stress
B strain
T C work done

D Young Modulus
29 Liquid-in-glass thermometers have limited use because

A glass expands and contracts just taking many hours to reach correct size.

B the accuracy of calibration depends upen whether or not the thermometer is upright.
C  they can not follow rapidly changing temperature.

D non-uniform above limits the accuracy to about 1°C.



30

31

32

33

13

For an Mpﬁﬂd‘jﬂg’l‘dﬁigﬁs, '&EM]&WQ‘; thgsm_odw . can be-wrteras

AQ=AU+AW. .

Which statement is correct?

| A’ AW is work being done on the gas. :

B AU is zero when no heat leaves or enters the gas.

C AW is work being done by the gas.

D AQ = -AW when temperature increases slowly.

Which statement is not a correct assumption of the kinetic theory of ideal gases?

A The duration of a collision is negligible compared with the interval between
collisions. .

B The volume of the molecules is negligible compared with the volume in which they

move. ‘ _

C  There is negligible attraction between molecules in a system. :

D  Thereis negligible momentum change on collision between molecules and container
walls. ' -

Whea watering using a hose pipe squeezing the end of the pipe squirts the water and makes

the jet of water travel long distance from the end of the pipe.

This is because

A rate of water flow bas increased. _

B speed with which the water leaves the pipe has in¢reased.

C pressmewithwhichﬁxewamlcavesthepipehasincreased-

D rate of water flow has

The element of a geyser is at the bottom and not at the top to allow )

A conduction.

B convection.

C radiation.

D gvaporation.
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36

37

38

14

The diagram shows the motion of a particle Q moving in a unii"orm field

Q
-~

Yy Y ¥ v

Which conditions could apply to the particle?

- particle field
A electron electric
B electron . gravitational
€ proton electric
D proton gravitational
Which statement explains why a charged particle in a magnetic field may not experience a
force?
A The particle is moving at a high speed.
B The particle is moving parallel to the magnetic field lines.
C The particle is moving at a low speed.
D The particle is moving perpendicular to the magnetxc field lines.

In photo electricity, threshold wavelength of a metal surface

A
B
C
D

is given by he/W,, where W, is work function.

increases with the frequency of incident light.

decreases with the intensity of the incident of the incident light.
is given by hW/c, where W, is work function.

Einstein’s equation for the photoelectric effect is

A

B
C
D

hf = hf, + eV,

bf, = hf + —;-mvz,,,,,L
—1-1’11\72 = ¢ + hf.

2

¢ = %mvz‘mx - hi.

Isotopes are atoms with different

TaOwe

proton numbers.
neutron numbers.
¢lectron numbers.
atornic numbers.
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:The sn'umﬁer of daughters formed in 6 days is

15

A piece of a radioactive element has initially N, atoms. Each:atom-decays to form a more
stable daughter. The half life of the radioactive element is 2 days.

e A P IRAY

A NJ2
B N/
C  NSB
D TNSS.

Y

Whikh*Fthé following has the highest ionising ability?

A e particle
B P particle
C y- ray
D X-ray
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Formulae

uniformiy accelerated mation,

work done onfby a gas,

gravitational potential,

refractive index,

resistors in series,

resistors in parallel,

plectric potential,

capaciiors in series,
capacitors in paraliel,
energy of charged tapacitor,
alternating currert/voliage,
hydrostatic pressure,

pressure of an ideal gas,
radioactive decay,

decay constant,

critical density of matter in the Universe,

equation of continuity,

Bernoulli equation {simpiified},

Stokes’ law,
Reynolds' number,

drag force in turbulent flow,

91382 N20I0

s = ut+3at?
v2 = u2+2as

W= pAVvV
¢=-_G_m_
r
n=—_—1——
sinC
R=R1"7R2+x..

1/R = 1R, + Ry +

e

Ve ATTELT

1/C = 1/C; + 1/Cy +

C= C1+C2+...
w=3av
X=Xosh’lwt
p = pgh
- 1Nm
p=3 V<Cz>
X = Xy exp{- At)
5 - 0.693
4
3HE
Po = BxG

Av = constant

py+ 3pVi= P+ 1P

F=Army
pvr
Re = '-;J—
F = Bripv?
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(a)

(d)

4

Arswer all questions.

(i) Explain the meaning of a base unir.

[1]

(#)  The speed v of sound in a gas is given by v =_J?£-
P

where p is the pressure of the gas of density p and Sisa
constant.

Determine the unit of 4.

uni: of 6=

(2}
A coin has a diameter of (0,50 = 0,02) mm.

Calculate its cross-sectional area and its uncertainty.

H

Cross - secticnal wea =




(a) Deﬁneff' .

(¥ inertia,

(i)  momentum.

e —

2]

e —

® () Usixig Newton’s second 1aw, show that the external force, F, is
given by F = ma, where all symbols have their usual meanings.

(i) Hence explain the jmportance of “bumpers’ 0D vehicles.




(@

Fig. 3.1(a) shows the variation of displacement y with distance s along
a wave at a given time and Fig. 3.1{(b) shows how displacement, y, varies

with time, ¢, of wave motion.

(b)

Fig. 3.1(a)
State what is represented by

® AB on Fig. 3.1(a),

Y 4

C "D
A
Fig 3.1(b)

(i) CD onFig 3.(b),

(i)

ol

Define

® critical angle,

(i) rotal internal reflection.

3] |

Us



4

7

A cell of emf 2.2 V and negligible internal resistance is connectedto a.

combination of resistors as shown in Fig. 4.1.

10Q

10Q

Y

Fig. 4.1

Calculate

()  effective resistance across the terminals of the cell,

(i}  the current, I,

resistance =

[

31

[1]




(ili)  p.d. across the 5 Q resistor.

pd= (21

h

(a) Define the farad.

(1]

{(b): Two uncharged capacitors of capacitance 30 pF and 25 p.F are
connected in series witha 12 V' supply.

Calculate

G) the total capacitance,

total capacitance =

(if) the charge delivered by the supply,

charge = /

(iii)  the p.d. across the 30 uF capacitor.

pd=
; [6]

9313872 N2010




(a) (i) Define magnetic field sirength

(2]

(i) A test wire of length 0.05 m was placed at 30° to the field lines
berween the poles of a horse-shoe magnet. When a current of
2.5 A is passed through the test-wire, the wire experiences a force

of 0.025 N.

Calculate the magnetic field strength of the magnet.

magnetic field strength = 2]

(iii)  Describe what happens 10 the force when the angle of inclination,
8, between the wire and field lines is 0°.

(1]

(b)  Fig. 6.1 showsa current-carrying wire, out of paper, held at right angles to the
magnetic field of a horse-shoe magnet.

Fig. 6.1

On Fig. 6.1, show the resultant magnetic field lines of the magnetic
fields due to the magnet and current.

,.__1
[0S]
[ —.;

AVoL/ RN A



10

(a)  State two features of an ideal operational amplifier.

(b)  Distinguish berween negative and ;positive feedback.

(c) Fig. 7.1 shows an inverting amplifier.

(i) On Fig. 7.1 label the virtal earth, E.

(i)  Derive an expression for the gain of this amplifier.

(1)

=




t

(ii)

(i)

11

State twe magnetic effects that contribute to the inefficiency of
a power transformer.

1.

2.

Give two teasons why oil is used in large power transformers.

1.

&

Explain how a buzzing sound is produced in large power
fransformers.

[6)



9

A radioactive isotope contains 10" atoms and has a half-life of 24 hours.

t

()

1z

Define the term half-life.

Calculate

1.

2.

the decay constant,

decay constani =

the number, N, of the remaining atoms after 36 hours.

N=

(7]
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-

(@)

(b)

(a)

()

(i1)

(1)

(i)

(1

(i)

2

A base unit is independent of other umits i.e. not-derived from other

units.
P
P
ms—: :k -3
Base units of & =( )_gr.n
kgm IS"—
= 9]

- § has no units/dimension less

’ 22
Cross-sectional area = @~ = =t

50 )
2]

= 0.196 mm®

A
Uncertainty in area = -‘2—2— A

= 2992 5106 mm?

(h

= 0.016 mm2
. Area = (0.20 = 0.02) mm’

the tendency of a body to resist change of its
dvnarmic state (velocity)

the product of mass (m) and velocity (v)

mv—mu
r

= I&(m\—mu) . ;_____J=

Foz

s | m‘é‘;-ﬁ”
By definition if F = IN, m= 1 kg and a =¥S¥F2 then k = 1
-

. v-u
F=ma sincea = ——
1

(AO)

Bumpers make the time of impact longer/reduce rate of change

of momentum

damage reduced on vehicle or occupants as F is reduced

1



(¥5}

()

®)

(1)

(i)

(iif)

(2)

(B

{i) wavelength
(i) - period
(iii)  wave speed
L) critical angle — angle of incidence at which the refracted ray
passes along the boundary i.e. angle of refraction is 50°
(i)  Total internal reflection occurs when angle of incidence exceeds
the critical angle’
and light is reflected in the optically denser medium
1 1 1
_—_— e —
R 5 10
R=333Q
Effective resistance =10Q+333 Q .
=1333Q
I= -Y-=--——2'2 =0.165A/0.17A
R 1333

pd across 5Q, Vsp=22-101

= 22V-165V

= 055V

¢ =9, Qand V defined/ is the capacitance when IC charge is
stored across a potential difference of IV

@

(i)

(1)

1 1 1
—_— —  ——
cC C G,
oo GG, _ 3025
C,+C, 30+25

= 13,64 pF
Q=CV=136x10°x12
= 1,63 x 107*°C

1,6x10™

Q
pd= S=
P C 30x10°°

= 5,45V

Cl



(a)

()

(a)

(b)

(c)

4

@) is the magnetic force per unit length per unit current,
-on a current carrying conductor at right angles to the field ines; 2
" B

iy, B = e 1

( Usiné

- 0.025
2.5x0.05sm 30°

= 04T 1

@iy F = Blisind
0 = 0° = F =0 i.e. no force on the conductor 1

__,..—/\
N %@/;/ S
¥ Distribution of field lnes; 1
* Arrows showing direction of lines; 1
- infinite input impedance 1
- zero output impedance 1
- infinite open loop gain 1
- infinite bandwidth 1
- infinite sl?\w rate 1
Max 2

negative feedback — part of the output signal is fed to invertirlg input. 1

positive feedback— part of the output signal is fed 1o the non-iavertng

Input.
()
(i)

E — at where the lines for the Rf and Ri meet ]

At virtual earth current = 0

y-1+-Y£-0 i
Rf

vo__Vi

Rf Ri

Yo _ Rf 1



W

M

(1)

(11}

(1)

(1) -

1. Eddy currents

2. hysteresis %

L. Heat is generated/oil is 2 coolant/AW

2. Oil is an efficient insulating medium (at normal (hot)
openmg temperature)/ AW

expansion 7 contraction of core;

At frequency double that of mains/at sound frequency/AW;

The time taken for the number of active nuclei present in sample to
decay to half of the original value

L
0693 0693

A =
It 24 X 60 X 6¢

-
Y

i

8.021 x 10 §%/0,029 hr-!
2. Ne{IFNo={1}* 10"

= 354%10" atoms
Or

N = Noe™

Iolje_(&OZl X 10-6 X 36 x 60 x 69)

3.54 x 10" atoms
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Data

speec; of light in free space, c=3.00x10%ms™?

_ permeability of free space, Mo = 47 x 107 Hm™
permittivity of free space, € =885x10"2Fm!
elementary charge, e=160x10"19C
the Planck constant, h=6,63 x 10734 Js
unified atomic mass constant, u=1.66x 1027 kg
rest mass of electron, m, = 9.11 x 10~31 kg
rest mass of proton, m, = 1.67 x 1027 kg
molar gas constant, R =8.31 JK-1 mol!
the Avogadro constant, ~ N, = 8.02 x 1023 moJ~'
the Boltzmann constant, k= 1.38 x 108 JK-!
gravitational constant, G = 6.67 x10~ 1" Nm2kg2

acceieration of free fall, : g=9.81 ms2



la)

(b)

(©)

(@)
(i)

@)
(i)

(i)

Answer question 1 and any other 2 from the remaining questions.
Explain the terms mole and Avogadro consiant.
A group of Physics students measured the mass of a piece of
iron. One student quoted the mass as 23 moles and another

student gave it as 1.344 kg.

Determine whether these students gave the same value for the mass.
[Relative molecular mass for iron is 56] 5]

State Newton’s Laws of Motion.
A bird rests on a telephone cabie.
1. Explain why the cable sags no-matter how tight it maybe.

2. If the tension in the sagged part of the cable is 60N, deduce
an expression for the weight of the bird.

State two differences between the properties of microwaves and
radiowaves.

Ls Microwaves from a transmitter are directed normally at a metal
plate. A small detector is moved slowly along a line between
the metal plate and the wransmitter. As the detector moves along
the line, the meter reading fluctuates from zero to a maximum.

Explain why the meter reading varies with the position of the probe.

2. Explain how the observations would differ if the metal plate was
replaced by a flat cardboard sheet.

(8]



(a) Express the S.L unit of pressur¢ in base units.

(b) A gasinacylinder is allowed to expand-at constant pressure so that the
volume increased as shown in Fig, 2.1.

sealed end v, v, m}vable piston
LN
7 (\ 7
i F=z
z 1 .
l ‘\ ll j
fe—1 —-»l
gas at constant
pressure P
Fig. 2.1

Show that the work, W, done by-the gas in expanding is given by
W =p(V,- Vi)

(¢)  Fig. 2.2 shows the variation of pressure of a gas with its volume.

P/Pa
«0° 100f--

[ L

|
1
)
1
1
1
]
i
i
1
:
]
1
]
]
9

44}---

- o v m wm e e e

R L
- W we en e e

- V/m®
8.0

o

[
=]
W
o

Fig. 2.2
)] Calculate the workdone by the gas in expanding from
1.0 m® to 8.0 m>.

(i)  An electric heater of 70.8% efficiency was used to heat the gas
to make it do the work calculated in c(i) above.

Calculate the cost of using the heater when electricity costs $20.00

per unit.
9188/3 N2010

{1]

31

{6]
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(a)

(b)

(c)

6

Define power and hence show that power, P, can be expressed as a
product of force, F, and velocity, V. [3]

A car of weight 7000 N travels at a constant speed of 8 ms™ up a uniform
incline at 15° above the horizontal. The car’s motion is opposed by a
constant frictional force of 5000 N.

Calculate

@ the gain in potential energy per second,

(i)  the work done per second against friction,

(i)  the car’s engine power.

[5]

The car in (b) now travels down the incline with the same engine thrust
and friction.

Calculate its acceleration. (2]



4 (a)

(b)

1)
(i)

Descri

%

|

; - |
Describe how x-rays are produced.

Explain the use of x-rays in imaging of broken bones.

be how lasers can be used in clinical therapy 253 scalpel.

-
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2

@ O mole: arount of substance which has got the same number

of particles as are in 123 of C-12 Bl
’ Avogadro constant: number of particles found in 12g of C-12 Bl
(Reject N,, = 6.02 x 107 only)
(iiy 23 moles of iron =56 x 23g Cl
= 1.288kg Al
Since 1.288 = 1.344kg, students did net give same value Bl
b O The three laws B3
gy L Bird has weight, vertical components of tension in Bl
sagged cable to balance the weight of the bird
2.
Bl
W = Tcos@+Tcosf (6 explained) Cl
W =12cos0 Al
(©) Wavelength of radiowaves > A microwaves;
Microwaves have more energy than radiowaves;
Microwaves absorbed by non metals radiowéves not; Max Bz
6] A stationary wave is formed Bl
by super position of original and reflected waves Bl
zero reading is at every node Bl
(iiy - continuous pulse (no falls) B1
- microwaves are absorbed by non-metals Bl
(a)  [Pressure} = Nim?
= kgms*Im’
Al

= kgm''s*



(b)

()

(a)

(b)

W=Fxd
F=pxA

W=pxAxl

Axl=V,V,

-~ W=p(V,-V)
(1) W = area under graph
= 1/2(10+ 4.4)(4.0)10° + 44 x 3.0x 10°
=42MJ
(iiy 7038%=4.2MJ
= 100% = 5.93MJ
1 unit of electricity = 3.6x10°J

593x10°
X

= - x20
3.6x10°

.. cost of 5.93MJ =

=$55.60
rate of energy transfer/rate of doing work/word done per sec

L L

) t

butf——-V
!

P=FY

() APE/ =mgh=7000x8sinl5

A0S
=1.45x10%7
(i1) W = 5000N x 8M = 4.0x10*J
(iii)  Engine Power = (5000 + 7000sin15)x &
=68117x8

=5.45x10%/

C1

Cl

Bl

AO

C1

Cl

Al

Cl

Ci

Al

Bl

Bl

Bl

C1

Al

Al

Al



(a)

(b)

©

4

Answer question 1 and any other 3. from the remaining questions.

()

(@)

()
(if)

®
(if)
(i)

“Explain

1 peak value,
2. r.ws value of an alternating voltage.

An alternating voltage is represented by V = 200co0s 207t

Determine its

1. frequency,

2. peak yalue,

3. r.m.s-va.lue. - (8]

Describe the principles of operation of an ideal transformer.

Electrical énergy is transmitted as high alternating voltage.

Explain the advantages of using

L. alternating voltage,

2. high voltage. 3]
State four properties of an ideal opamp.

Explain negative feedback.

State two advantages and one disadvantage of negative feedback. {8l



(a) '

(b)

) State the Bernoulli effect.
(iiy Givethe conditions under which the Bernoulli effect is valid.

(i)  With the aid of a labelled diagram, explain how the Bernoulli effect
is applied in atomizers. '

Fig. 2.1 shows an ideal incompressible fluid of density 790 kgm™
flowing from A to B in a tube of varying cross-section. The cross-sectional
area decreases from 390 mm” at Ato 210 mm? at B. The fluid has a speed

of 5.2x107 ms™ at A
A

Fig 2.1
Calculate
@ the speed of the fluid at B,

2. the pressure difference petween A and B.

(4]

8]



6

(a)  Define electric field swength and state its unit. 2]

(b)  Fig. 3.1 shows two parallel plates each of length 2.5 cm and a distance
15 mm apart. The upper plate is maintained at a potential of 50 V' and
the lower plate at a potential of -50 V.

+50V

beam of

> . 15 mm

¢

-50V
2,5cm

electrons

-

Fig. 3.1

A beam of electrons enters the electric field at right angles to the field at a
speed of 5.5x107ms™.

Calculate the
(i) time spent by the clectrons between the plates.

(i)  electric strength between the plates.

(i)  force on each electron.
(iv)  acceleration of the electron.
(v)  speed of the electron as it leaves the plates.

{(¢)  State the change(s) which must be made to Fig. 3.1 for these electrons not
10 be deflected. 2]



(@
(b)

- {©)

State four

® State what is meant by

7

ain why the internal energy of an

basic assumptions of an ideal gas.
internal energy of a system-
ideal gas is wholly kinetic.

i) Expl
When 150 J was supplied to an {deal gas at 1000 kPa its volume C
from 2,5%x107m’ t0 5.8 x10™m’.

Determine the
¢y potensial energy of the gas,
)  work done by the éu,
(i) change in internal energy and state if this is an inc

decrease.

hanged

rease Or

[2)




'D (a)

(b)

(c}

Define @ capacitance,

(if) electric potentia].
[2]

M- Givean expression of the electric potential, V, at the surface of the
sphere.

(i)  Hence show that the capacitance, C, of the capacitor is

C=4ne,r,
{31

A capacitor marked “ISuF, 20 V" is charged by comnectingittoa3 Vv
battery.

i) Explain the significance of 20 v
(ii) Calculate the
1. energy supplied to the capacitor,

2. energy stored by the capacitor.

()  Comment On your answers in (ii) above.

(7]
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2.

(a) ®» L peak value is the maximum value of an alternating
i current. Bl
2. r.rm.s value is the steady voltage which dissipates the k Bl
same energy in a resistor as the alternating voltage of
the same value. Bl
(i1) 1. V =V, cos wt.
w =2 =20x M1
f=10H, Al
& peak vatue V, =200V Bl
3. Vrms = Y . 20 Cl
TR
=1414V Al
(® ® Bi
- consists of primary and secondary windings Bi
- laminated to reduce eddy currents i.e. S0 that flux linkage
between primary and secondary is as high as possible Bl
- a.c. in primary is set up on an alternating magnetic field in iron core
which in turn induces an a.c. in secondary coil Bi
- primary volitage and secondary affected by the turns ratio
LA L Ri
v, N, [
0 2. high voltage implies low currents hence max 4
less energy losses ( P=1I 2R) due to joule heating Bl
. alternating voltages can be stepped up Bl
and down hence necessitating the use of thinner cables Bl
an economic advantage Bl
(c) (1) - infinite input impendance Bl
- infinite open loop gain Bi
- zero output impendance Bl
- infinite slew rate Bl
‘ - infinite bandwidth Bj
\{@ ; G‘f Max 4
\



(i)

(iii)

@i

(iii)

pegative feedback is when part of output is fed back into the
inverting input

Advantages - increases bandwidth

- improves stability

- gain predictable

- reduces distortion of signal
Disadvantage - reduces gain

An increase in pressure results in a decrease in velocity or
vice versa

_ fluid is incompressible

- fluid is non viscous

- C - squeezed
- air moves out of high speed at A
- making pressure at A lower than in B

- pressure difference forces perfurme out

Bl
Bl
BI

Bl

B1
Max 2

Bl

Bl
Bl

Bl

Bl
Bl
Bl
Bl

Bl



L

(b)

M]

(a)

(b)

A, V,n\ = ABVB

3.90x107 x52x10° =2.10x10™V,

V =9.66x 1072 ms™

= yz 790(9.6’6 x10% - 5.2 10—3’)

=0.026Pa

Electric field strength is force per unit positive charge
unit = NC™

@

(i1)

(iii)

(iv)

v)

4 _25x107
s 55x107

I=

=455%x10"0¢

__ 100

E=X
d 15x107°

=6,67x10° Vm™!
F=QE=16x10"x6.67x10°
=1.07x107"N

L07x107%°

Femg=g=222""
9,11x10™

=117x10%ms™

V,=55%x10"m/s

considering vertical motion
Vy* = u* + 2as
-3
Vy?=2x117x 1o 12x107
2
Vy =4,19x10ms™

V=;‘£«§2+Vf

=5,52x10"ms™ P A e

Al

C1

Al

B1
Al

ClI

Al

Cl

Al

Al

Al

A0

Ci

Al



(c) A magnetic field is placed perpendicular to the electric field
and into paper
(a) - Newtonian mechanics can be applied
- negligible intermolecular forces |
- volume of molecules negligible co;npmed.to volume occupied by gas
- molecules are perfectly elastic spheres '
‘- duration of collision is negligible compared to time between co!lisic;ns

- collisions between molecules and walls of container are perfectly

elastic
_ \"E!Q’fdt} of MAIPJ“U}EQ ﬂﬂFFDTQ‘I hetween GOH!S}QBS

j88182 S oto)

WM WY Lsum _of,,alf the microscopic kinetic and potential energies. of
molecules '

- (i)  no intermolecular forces imply zero potential energy
© O pe=0
(i) W = pAV =1000x10°x(58-25)x 10™
=330/ |

(i) AU=Q+W

=150+ 330

= 4807

lIis an increase.

(a) (i) A charvc per unit voltage

(i)  work done per unit positive charge in bringing the charge from

infinity to the point
b Ve ' |
(b) ® 14 fep
.. g R
(i) C=-V=>V_/C
2__Q

C 4nms,;r

Bl
Bi
B1
Bl
B1
Bl

B1

Bl

max 4

LRI
B1
Al

Cl

Al

C1

Al
Bt

Bi
‘Bl
B1

Bl

C1



