JUNE 2013 WASSCE PHYSICS 2 SECTIONAOBJE

1.The rising of a liquid in an open e '
narrow bore is A. osmosis. B.zdhesrs‘igid %Ias: titlllbeiof
D. surface tension. > e eapCanty,
2.Which of the following units is equi

A. kgms™ B. kgm?*s> C. kgm’s-zCIIZL)I.NI?QI‘.:'rr:ztst3 it
3.Whic!1 of the following statements about pressure in
a !1qu1d is correct? A. The pressureina liquid increases
with depth B. The higher the density of a liquid, the
lower the pressure it exerts C. Pressure in a Ii'quid
acts only in a diretion perpendicular to the sides of the
containing vessel D. Pressure is independent of the
acceleration due to gravity.
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A block of wood of mass 5kg is pulled on a platform
by a force of 40 N as illustrated in the diagram above.
If the frictional force, F experienced by the block is
12N, calculate the magnitude of the acceleration of
the block. A.2.4ms? B.5.6ms? C. 8.0ms?2 D.10.4ms?2
5.Solid friction, like viscosity, is A. independent of the
surface areas in contact. B. independent of the relative
motion between layers. C. dependent on normal
reaction. D. in opposion to motion.
6.The slope of a linear distance-time graph represents
A. acceleration B. displacement C. speea. D. velocity
7.A body of mass 2kg is released from rest on a
smooth plane inclined at an angle of 60° to the
horizontal. Calculate the acceleration of the body down
the plane. [g =10 ms?A.3.1ms?B. 5.2ms*C. 6.0ms
2D.8.7ms*?
8. The total area under a force-velocity graph represents
A. energy. B. momentum. C. power. D. pressure.
Use the following information to answer questions 9
and 10. A body of mass 20 g projected vertically
upwards in vacuum returns to the point of projection

after 1.2s. [g = 10 ms”]
9.Calculate the speed of projection A.0.6ms? B.1.2

ms” C. 6.0ms D. 12.0 ms’
10. Determine the potential energy of the body at the

maximum height of its motion. A. 0.36J B. 0.72J
C. 360.00J D. 720.00J
11. 104

P=40N

o

_planar forces of magnitudesj ON, 17N, 6N
anfio;l;-l\c;gcpt at point O as shown in the diagram above.
Determine the magnitude of the resultant force.
A. 53.0NB.21.0NC. 7.0ND.5.0N 4 i
12. The maximum displacement gn_e_-lther side of t e
equilibrium position of an object in simple harmonic
motion represefnts A. ;JGI'IOd, B. amplitude.

th. D. frequency. .
%Tlvzfgﬁ':egg\nrton's first law of motion, A. a body can
only undergo translational motion. B. once a body
remains at rest no force acts on it. C. the net force
actingona body in uniform linear motion is zero. D. a

by the water if the he

cTIVETEST

weight. ended from a ceiling

body’s inertia is itS uSp _
14 !{body of mass 1 ilse;‘: th2m and _dlameter 2
by an aluminium Wiré f ergy stored in the wire,
e lastic ?n ie7 0}(1010 NnT?; g=10

elasti .
mm. Claculate thef iummmrg 1;(10,2 JCA1X 104y

Ll mOdL]“us1o1i1o-'J B.5.

2. 3r=3.14] A1. .
me*; F=31 . ed planeA. increases

D.5.5x 10°J } incli : z :
15.The velocity ratio gran 'nciinat_lon.g. cl’r;gl;zgzzs
with increase in the 81 2 ¢ inglination. = = "=5 s
with decrease in the ang® ™ o "of inclination. L. is

' rease 1N = clination- :
iwnggpgﬁged of the angle ofinc’ f thermometers is

. s O
s Which of the followind ! pes ¢ thermometers?
used for the calibratio® Constant volume gas
A Llquid-in-glass thermome = o p. thermocouple
s ter C Optical pyrom ™ . on or contraction of a
i itude of the expans! ture change. Il
17.The magnitu < on the | tempera i -
substanc}e‘ﬁepseﬂ Il size of ;t:fez:?A lnac:d
nature of the oV c .
; ments 3
i ondiieny0 LIl
Ionly B, & polished silvery SUTEion” B good
1% LA nd poor emitters of raciat - 5 mong
absaroers © d good emitters of radl_atl-on. . g
absorbers and g f radiation. D. poor
adiation.

absorbers but poor emitterzf?

absorbers but 990¢ <70 Ir?;r:ss of gas at 27°C and 800
19.The volume of agive te its volume at s.t.p.
3 C. 60.0cm® D. 36.4cm?

eter B.

mmHg is 76 cm?. Calcula
A.100.0cm’® B. 72.8¢cm

20. ’“"‘.l,

The outlet of a bicycle pump is used to inflate a football
as illustrated in the diagram above. Why does the
pressure of the air inside the pump increases as the
pump handle is slowly pushed downwards at constant
temperature? A. Momentum of the air molecules are
inceased. B. Volume occupied by the molecules are
increased. C. Frequency of collision of the air molecules
with the walls of the pump is increased. D. More air
molecules are colliding with one another in the system.
21. lce of mass 10g at-5°C was completely coverted
to water at 0°C. Calculate the quantity of heat used.
Lsg’aetgg? heat capacity of ice=2.1Jg" K-'; specific latent
iy 68;?3'1 ofice=336Jg]A. 105 J B.3255 J C.3465
22, i :
el rﬁ’:ﬂ‘:};‘gg?nhﬁa:er has a resistance of 501. When
i Current?;, 1?;, a{?d connected to mains source,
-0A. Calculate the heat gained

ateris switched on for 2 minutes,
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4! suming no heat losses
i a'wwng C-Zﬁtzogq. 0.960:)%?6 SUrroundings. A 400,
3. en salt is diSSOIved 3
i |§ ofthe walerA. increage ! g‘waler, the freezing point
3 ;:- the same. D, increaSBS and ia €cCreg C

S€s. C. rem
. ains
Q ter decrease

8.

At -In Progressive transverse
4 0.01
where X and y are in cm gng ti

the period of the waye Ao,omlsnas %"8;'38- Calculate
D.100.000s U108 C.10.000s

: € princi
the p0|e and the DrlnCipal fOCUs Dpal fOCUS (@ Between

of curvature and the principal focl',g etween the centre
27. Images formed by a conve

A.magnified. B. behind the mirror.
28. The refractive index material j
critical angle at the glass-air inte
C.39°D.42°

29. A diverging lens of focal length 30 cm produces
animage 20 cm from the lens. Determine the object
distance. A.10cm B.12cm C.50cm D.60cm

mirror are always
C. real. D. inverted.
S 1.5. Calculate the
rface. A. 199 B.21¢

30. Which of the following statements about the

Galilean telescope is not correct? A. The final image
is inverted. B. It is shorter than terrestial telescope.
C.The final image is erect. D. It has a small field of view.
31. Which of the following radiations has its frequency
lower than that of infrared radiation? A. Ultra-violet rays
B. Gamma rays C. X-rays D. Radio waves
32. Astring under tension produces a note of frequency
14Hz. Determine the frequency when the tension is
quadrupled. A. 14Hz B. 18Hz C. 28Hz D. 56Hz
33. Which of the following statements about waves in
‘pipes is correct? A. For open pipes, there is only one
end correction to be accounted for. B. For closed pipes,
there are two end corrections to be accounteq for
C. Only odd harmonics are possible in cl_osed pipes.
D. All harmonics are possible in closed pipes.
34. When a person holds a negatively charged metal
rod and stands bare-footed on the ground, how will the
charges leak? A. Negative charges_ﬂ'ow to the ground
through the 'person’s body B. Positive charggs flow
from the ground through his body to neutralize the
Negative charges. C. Positive charges in the air
Neutralize the negative charges the person is holding.
-Negative charges will leak through the air.
S. Acharge of 2.0x10° C expe:ienciﬁs a fgrgc;tﬁm:j seog
Na uniform electric field. Calculate the m
the electric field intensity. A. 8.0x10°NC! B.4.0x10°NC:

1C.4.0x10*NC'D.2.0x10*NC”

i b

T T T illustrated above.
ic circuit is connected as I -
Dggﬂﬁ‘gﬁecxuivalent emfandlcurtflf:l ﬂti\;‘w:s% rt‘f:;ort:lgahl
the circuit respectively, negﬁ: 3 3 Sl

resistance of the cells. A o B

'3.0A - o
(:;_:76 K'gb?;(fnt%l S;f/ference of 12V is applied across the

ends of 60 resistor for 10 mirz}lj"tgs:l ?cféﬁgﬂi éra.j
quantity of heat generated. A. 72 .

D. 43200J nal resistance of 109 has

nometer of inte
g?ﬁlﬁ.gaalz 3eﬂection with a current of 10::11% S:rlﬁgffﬁ
the magnitude of the resistance _requma; ke e
to a volmeter capable of measuring up 10 SV.A.

Q.C.3332 D.10002 )
gééoheihigh of the following instruments Is ﬁle/s?grc‘g
determine the accurate value ofthe.electron:,o [ t: ks
of a cell? A. Voltmeter B. Meterbridge C. Voltame

; ; '

EOP %tr?guc?irr?ait-‘.?on of motion of'a current-carrying
conductor placed within the oppo_snte’ poles of a magnet
is determined using A. Fleming's Ief!-hand rule.
B. Fleming's right-hand rule. C. Maxwell's corkscrew
rule. D. Ampere’s rule. )

41. Two straight current-carrying conpuctprs are
placed near each other. Which of the following diagrams
correctly illustrates the magnetic field pattern formed
by the conductors?

A(@@ B C. D.
COOE ©©
42. The capacitance of parallel plates capacitors varies
A.inversely as the square of the distance between the
plates. B. directly as the square of the distance
between the plates. C. inversely as the distance
between the plates. D. directly as the distance
between the plates.
43. Which of the following devices works on the
principle of electromagnetic induction? A. Carbon
microphone B. Electric heater C. Moving iron ammeter
D. Simple d.c. motor :
44. Which of the following devices does not make use
of eddy current for its action? A/An A. galvanometer.
B.speedometer C. induction furnace. D. induction coil.
45. A coil of inductance 0.12H and resistance 49, is
::t?nnected ?c;;;:)ss a 240V,50,50Hz supply. Calculate
€ current through it. [7r=3.14] A.6.3 33.3A
C.37.2AD.40.04 ? % ] A-6 ) Bips
46. The work function of a metal is 2.56x10'°J.
Calculate the frequency of a photon whose energy is
required to eject from the metal an electron with a
I;metlc energy of 3.0 eV [1 eV=1.6x10""% J: h=6.6x10"
JS]A. 5.56x10" Hz B. 1:66x10" Hz C. 1.12x10"*Hz
D.8.42x10"Hz : :

47. The minimum energy. required to cause
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Photoele
irradlategt\i?ﬁ??l‘:g{on When the surface of a metal is
réquency is cq)) remagnetic radiation of suitable
energy. C. work rﬁgc?' Critical energy, B. ionization
hich of the foil?n. D. Planck’s constant.

owing particles are termed

' 6|ectrons

ich of th :
of radioisompeg ‘;(lel;lemg sratements about the use

- induce . 1S Mot correct? They are used to

new and immahons In plants ang anirma[s to obtain

olic pprg’: ed varieties. B. trace the paths of

the agee:fsr?k‘“ Plants and animals. C.
hich of the fo)| Cks. D. locate broken bones.

X-ray interft‘-.'rz‘-znce‘:fctric effect C, Diffraction of light

A
NSWERS TO JUNE 2013 WASSCE PHYSICS
1. ¢ OBJECTIVE TEST

2. Power= Exd ..
v Which can be espressed in unit as
kgm®x m _
s

3. A

4. From the diagram given i
= given in the question, 40N - 12
=ma (the accelerating force) e
= 28 = sa:a=%=a=5.3m5'z
5. D 6. C
7.

kgmis?x s1 =kgms?  Ans =B

Ans =B

Since plane surface is

— smooth - i.e. neglecting
friction, the force acting on the plane = 2gsin60° = ma

= 2x 1903 =23 1043 =22 =a=10 _g7ms
Ans=D

8. P=fx($)=fv Ans=C
9. If the total time spent in air is 1.2s, then the time
taken to reach maximum height = 12 = 0.6s

v=u+gt,0=u-10x06 .. u=6ms?' Ans=C
10. 20g = 0.02kg

At maximum height, PE,.., = KE .., = +mu?

=1x002x6x6 =0.36J Ans = A
11. From the diagram given in the question:
¥F, =+20N-17N = +3N
IF, = +10N - 6N = +4N

]

=

+4N R Let R denote the resultant
] force. ThenR = 377 4
i~ =5N Ans =D
+3N
12.B
13.C

14,F=w=11x10=10N,L=2m,'
C =2 = qmm=1x10°m

_ stress _ FL
From E = 5@ ~ e

e:;_%'Azﬂx(‘[X'}O’s)?ﬂ A=nx10’5m2_
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2 Vil
X o £
3. 10mA=001% X 00 14400) Ans=C

Ans = c '_

1

~ 13360 + 10 X 2.

= 3360 + 1d0§ ;61;1695;“:“(, -

22. Hea:zsRl{Pfgfxgo %2 x 60 =96000J Ans=D".
i.e. = _

23.B 24.C

25.y= 2sin 2r (ﬁ%ﬁ

) ot _ 2%
— y=2sin 27 {370 30}

compares with the wave equation,
2nvt_ 27}
~

y = ASil'l{ %

. 2““:_2.11-
to give =~ = 001

.0
— 1 —
: f: E‘Ia:lr .‘. T.—-T 0.015

26.A 27.C

i inC= i
28.n= Ein—c:’S‘" 5
- C=sin"(0.6667) = 41.8° « 42°
29. v=-20cm, f=-30cm

- %) (given)

Ans =B

Ans D

+

U

Ans=D

W W
8 8l
—h >:|.;:;_;1.:[_.

=

U
3~
= S

Ans=C :_

= Taqer = PAIXIC - 4 40N Aris__=_'_B

=10A Ans:20v,1.0A Ans=A |

—_—

= Vy_
37.H Wt‘ 12x1

A

From the dia “ =0q0
AR R X 10 + o.mir:zm‘?"f:
o] =3v=0.1+0,01R
3-0.1=0.01R
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39.D0 40.A 49 ¢ D0TF200 p

42. From C = £0A A
45. X =2TlifL"'(‘1 'CQ%AHS=C
. L “27{ 43.D 44,D

X 50
= len

M
«From V' =1Z, current. | Jf?:; =37.90
Z™ 39

. = 6.3A Ans =
1.A projectile is release JUNE 201 A

the i : 3
thaﬁhg ti;‘g%?;ﬁ;‘:; tViV ith the a?dsgf :‘;i‘a‘ atan angle
the acc;leleratiOn of freseefg;ilal to 2usin gram, show

The horizont .
2arli-:le project:LCOmponent of the init
Pﬁ acceleratoi : 8l 30°to the hoj, tial speed of a
the acceleratain of free fa)| qyg ¢, ontal is 50 ms-, If
determine its: > 10 gravity is 10 ms-2
(3) initial Speed; : * ’
(b) speed at the maxim . '
> INaximum height
3"?823 e:;icrtrmlys's eXperiment, the g:r?;h?d'
’ s.’30 nl:inuteesn? of 1A, The mass of Coppgr?jr Vo
in IS 0.86 g. Calculate the err:rp%m:ﬁg

ammeter reading. [E| :
copper=0.00033 g ('}[1] ectrochemical equivalent of

4. gg)) ghtattil? Brownian motion?
ate the two infer '
?rgwnian rr;c%tion Sxen :g%enst .that can be drawn from

.Amass of 11.0 kg is suspen -
by an aluminium wire of I%ngctit?%?m a(;';g:]c.il:t:;:p; g
mm and Yc_)ung's modulus 7.0x10" Nr;?"z Determir;e
the extension produced [g = 10 ms?; J7'=3.142)
6.(a) What is a polarizer? ’ -

(b) With the aid of a diagram, explain how a polarizer
can be used to polarize a beam of unpolarized light. .
7.Name one use of ‘LASER’in each of the following
areas:

(a) communication;

(b) medicine;

(c) security.
8.The accelerating potential in a cathode ray
oscilloscope is 2.5 kV, Calculate the maximum speed
of the accelerated electrons. [e=1.6x10" ¢; Me =9.1

x 10" kg]
6.

g,___.r,____..-‘-‘ -
Name the three basic components P, Q and make up
acathoderay tube, as illustrated in the diagram above.

10.Write down the name of:

(a) two particles used in explaining the wave nature of matter;
(b) one device whose invention is based on the wave
nature of matter. : .

11.(a) State the triangle faw of vector addition.

(b) Name the four physical guantities that are
associated with the equations of linear motion.

(c) Using the same set of axes; sketch _and label two
graphs to illustrate the variation of ppterjtlal energy and
kinetic energy with time for a body In simple harmonic
mOIjOnl ? ; .

h"“"""e'n where gis .

v

5KE*hfo

46, KE = hf-hf,s:-::(fw s 2.56x 10"

=3x16X%
> ?o-w(:x.s +2.56)
=7.36x 10"
-z;ﬁ 2107 =C
fo=%6x0" o Hz A%

154z = ',
= 1115 X 10°HZ =05
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Wl
oo of o ®

jies on 2
Gon_staﬂt K %
A light spiral spring of f°'f;3nd has oneé end Z;i
horizontal frictionless S rfa ¢ mass 2.0 kg PR~
to a vertical wall- Q b;‘éqc: sgr]gg is pUShed 2 distzn?2
against the free en of th energy 25 . »
5 cm towards the wall #E’: 0Jo sed 2nd 2127
e

: : ove. ;
in the diagram ab jastically v/t

0.25s, it collides ine
Q of mass 4.0 kg Calculate the-
(i) value of k; ——

iiYforce used to compress WS
%iii))acce!eration of the block _P' aft;r tfe e )
(iv)jcommon Spe aft'er CO“ISEOHU
12.(a) Define Boiling point ofa nqg}botiom B cound
(b) Describe how waterinaroundt D'a‘ g
be made to boil without heating it (Diag
necessa — :
(c) Stag t)hree applications of ?’ﬁ)?nmsx?n D:‘f metals.
T easureme contains
(d)A room with floor m e Dt

airof mass 250 kg ata temperature o1 5= S 210
cooled until the temperature falls to 24°C. Caicuials

the:

(i) height of the room;
(ii)quantity of energy ex
(iii)Which is higher: the

tracted tocool the room:
calculated value or the acuz
energy needed to cool the room? Give a reason for your
13.(a) On which day would sound wave travels faster:
on a hot or cold day? Explain.

(b) Why are megaphones shaped like funnels?
(c)Aray of lightis incident on a surface of a rectanguiar

glass prism of refractive index 1.5 as illustrated in the

diwij

glass

(i)Copy the diagram and label th
(p¢) incidence (x); i
E ))reﬂection (y);
refraction (z), with the letters indi

(i)Calculate the ang! oo B v
Ll gle of refraction to the nearest whole
(d%f: sonometer wire vibrates in simple harmonic motion
?::e a maximum amplitude of 1.0cm. Calculate the
. quency of vibration of the wire, given that the

agnitude of the maximum acceleration of the wire is
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gasms?(=22] :
14.(a) Explain briefly the purpose of earthing an
ical appliance. '
?t')‘;"ﬁ:{,'ﬁy dges the light from a bulb connected to a
simple cell dim and eventually goes off after a while?
(c)Acoil of inductance 0.007 H, aresistor of resistance
8and a capacitor of capacitance 0.001 F are connected
in series to an a.c. SOUrceé of frequency 500
T
Hz. If the r.m.s. voltages across the coil, the resistor
and the capacitor are 30 V, 30 Vand 70 V. respectively,
" (i)draw a vector diagram to illustrate the voltae across

the components in the circuit

(i Calcuate the:
) r.m.s voltage of the source,

) r.m.s.current in the circuit;

() power dissipated in the circuit.

(i) write down the sinusoidal equation for the r.m.s
voltage, V, in terms of the time, t

15.(a) Define ionization potential.

(b)(i) State the three types of emission spectra.

(i) Name one source each which produces each of
the spectra stated in 15 (b)(i). [Emarks]

(c) In an x-ray tube, electrons are accelerated to the
target by a potential difference of 80 kV. Calculate the:
(iyspeed of the electron; .
(iithreshold wavelength of the electron. [h=6.6x10%
js; e=1.6x10"° C; Me = 9.1x10°% kg1 [4marks]
(d)An x-ray photon of frequency 4.5 x10"® Hz strikes
an electron, assumed to be at rest. If the electton
absorbs all the photon energy, calculate the speed

acquired by the electron. [h=6.6x10*Js;  Me =
9.1x10°" kg]
ANSWERS TO JUNE 2013 WASSCE PHYSICS
_ ESSAY QUESTIONS
/s S

Jsin & if time taken

to reach a height Is t then, v=u sin-5-gt
At maximum height v=0
-0=usin g -gt
t=using
g ,
but the projectile takes the same time to do the rest of

the flight (ie trajectory is symmetrical)
- Time of flight, T = 2t = 2 usin©

—

ALTERNATIVE METHOD .
(Magnitude of) vertical displacement y = (u sin G)t-

1/2 gt* for time of flight T, (magnitude of) total vertical

displcementy = o
- 0= (usin §)T - 1/2gT?
T=2using -

g : L g
2.(a) Let u represent the initial velocity of particle and

u, the horizontal component.

. U=ucos30°=50
[ =150~ =i e
cos 30
) =57.7 ms*
Letv represent its velocity at the maxim.
At the maximum height "y atthe maximum he.,
vy = N =y = 50ms-
ALTERNATIVELY e
V= dvxitvyR, =J50%+0% =50ms-
3.Mas deposited, m=zlt
OR et = 0.66
=1.11A Error=1.11-1. =0.11A -

4.(a) Brownian motion

This is continuous random movement of pap;
suspended in a fluid. Icles
(b) Inferences from Brownian motion

- existence of molecules, (proving the molecular the
of matter) ory
- motion of molecules, (proving the kinetic theory qf

matter).

5E = Ft o
Ae OB .. 8TER
_ 110 x 2.0
=X 2.0 42
: Ty 3.142 x( 20
7.0 x 10"x 3.1 2){(100
4

=1.0x10*m OR 0.10 mm
6.(a) A polarizer is an (optical) device which allows
vibrations (of light) to pass through in‘only one plane

- perpendicular to the direction of propagation.

Note: Accept ‘direction’ in place of plane.

(b) {% @ : i

——— Polarized light

Unpolarized light
Diagram showing and labeling of all components along

with direction of propagation.

Unpolarized light has vibrations iri all directions [1/
2]. A polarizer blocks all other vibrations [1/2] and
transmits vibrations in only one plane perpendicularto
the direction of propagation [1/2]
7.Use of LASER
- Communication:- for hologram production, CD, VCD,
DVD playing, space communication, data transfer, fiber
optic cable. '

- Medicine:- welding the retina of our eyes, boring
holes in the skull, cervical cancer surgery, dentistty,

- cauterizing blood vessels, testing biological samples,

monitoring glucose level for diabetic patient.
- Security:- guidance system of missiles, aircrafts and
satellites, generatoin of isotopes for nuclear weapons/
reactors/enriched uranium production.
8.1/2m v =eV y

V2 =2eV

m
= 2x1.6x10'*x2500
9.1x103 . '
= 8.79x10% v =2.965x10" ms"

9. Baéic Components of a cathode ray tube
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