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131/2 PHYSICS2

MARKINGSCHEME
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1.(a)(i)Principleofenergyconservation. (02marks)

(ii)AccordingtoBernoulli’sequation
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Whenpressureishigh,velocityofliquidflowislowandvice-versa,

Alsoaccordingtocontinuityasthecross-sectionareadecreasethe

velocityincreases(AV=constant)sopressuredecreases. (03

marks)

(c)(i)Whentwoshipscomeclosertoeachother,theairvelocitybetween

narrow-gapincreasesandthepressuredecreases,sothepressure

onoutersurfaceexceedthepressureinthegapandhenceships

arepulledtowardeachother. (02marks)

(ii)Consider

Accordingtopoiseuille
formula

V=
πΔPr

4

8ηL

(001marks)

ΔP=ρgh (0

V=
πρghr4

8ηL

h=
8VηL

πρgr4

h
1.5×10−2×8×10−3×2×10−1

πx1000x9.8x1x10-3

(001marks)

h=0.076m (02marks)

(d)(i)Duringthewinterthetemperatureislowastheresultengineoilhas

highviscosity. (02marks)

(ii)AccordingtoBernoulliequation
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p1=p2,Alsoneglectthespeedatthetopofthetank

h
L
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Then,ρgh
1

=
1
2

ρV
2
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2

Δ=h1−h2=0.30m
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A
3

Thespeedofwaterasitemergesfrom thehole

V
2

= 2g(h
1
-h

2)
V

2
= 2X9.8X0.3

V2=2.42m/s (011marks)

Then,FlowrateQ=A2V2Q=

6.5×10−4×2.42

Q=1.6×10−3m3/s (001marks)

Alsousingequationofcontinuity

A3V3=A2V2

A
3

=
1

2
A

2

V3=
A2

V2

V3=2V2

V3=2.42×2

V3=4.84m/s (01marks)

Sincepressureisconstantthroughoutthefall

1
2

ρV
2

2
+ρgh

2
=

1
2

ρV
2

3
+ρgh

3

h2−
h3=4.842−2.422

2×9.8
h2−h3=0.90m (01marks)

2.(a) (i)Forthepropagationofsoundamaterialmedium isrequired.As

thereisnoairinthemoonthesoundwavecannotravelsothey

cannottalktoeachother. (03marks)

(ii)Evidencethatsoundistheform ofenergyisinthefactthatitcando

work.Soundwavecreatesmechanicalvibrationinthemedium in

whichittravels.Examplesoundcanseteardrum inmotion,makes

windowrattleorshatteraglass (03marks)
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(b)(i) -Whenasourceofsoundaswellaslistenermovesinthesame

directionwiththesamespeed. (01marks)

-Whensourceorobserverisatthecenterofthecircleandthe

otherismovingaroundthecircleattheconstantspeed. (01

marks)

(ii)From Vvbc=
CAF

o

(01marks)

Vvbc=
4.4×103×1.5×10−3

2×5×106×cos30◦

Vvbc=0.76m/s

Rate=
πd2

4
vbc (02marks)

Rate=π×(1×10−3)2

4

0.76

Rate=0.6×10−3m3/s (01marks)

Volumerateofbloodflowis0.6×10−3m3/s (01mark)

(c)(i)From scatteringα=
1

λ4

Theskyappearbluebecausethescatteredlighthaslargemixtureof

shorterwavelength(violetandblue)thanlongerwavelength

(yellowandred). (02marks)

(ii)From sinθm =Nλm (001marks)

θm =sin−1Nλm (001marks)

Sinceλ1=5890Åandλ2=5890Å

Allarefirstorder

θ1=sin−1(λ1N)

θ1=sin−1(6000×5890×10−8)

θ1=20◦42′ (01marks)

Also

θ2=sin−1(λ2N)

θ2=sin−1(6000×5896×10−8)

θ2=20◦43′ (01marks)

Δθ=θ2−θ1

Δθ=20◦43′−20◦42′

Δθ=1′ (01marks)
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1x10-3

2

3. (a)(i) *
Temperature-decreasewithincreaseintemperature (01marks)

*Impurities-impuritieslowersurfacetension. (01marks)

(ii)From P=Po+
2γ

R
(01marks)

R=Radiusofbubble

γ=Surfacetension

P=1.013×10−5+
2×0.05

+0.5×1200×9.8 (01marks)

P=1.073×105Pa (02marks)

(b)(i)AtOK,thekineticenergyofthegasmoleculesbecomeszero.

Thereforemoredecreaseinkineticenergyisnotpossible. (02

marks)

(ii)From perfectgasequation

PV=Nkt (001marks)

whereN=Numberofmoleculespresentinverydilutegas

P=
N

×kt (001marks)

V 2
N

=5moleculespercm3=5×106moleculespercm3 (001marks)

V 2

k=1.38×10−23Jk−1

t=3k (001marks)

P=(5×106)×(1.38×10−23)×3 (01marks)

P=2.07×10−16M/m2 (01marks)

(c)(i)Since,Breakingforce=Breakingstress×Area

Wherewireiscuttohalfthereisnochangeinthemaximum load

thewirecansupport. (02marks)

(ii)Considerthefigurebellow

mg

15
◦

15
◦

T

2Tcos
75◦

75◦ 75◦
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r=0.5cm =0.005m

A=πr2=π×0.0052

(01marks)

2Tcos75◦ =mg (01marks)
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= ×20×10

r2 2 1

×

1= × ×

l

T=
mg

2cos75◦

T=
45×9.8

2cos75◦

T=852N (02marks)

Y=
TL
Al

l
L

=
T

AY

l 852 1

L π×(0.005)2

L
=5.4×10−5 (01marks)

4.(a)(i)Em =E2−E1

Em =
k

(q−q)

9 109

Em =
(0.15)2

(

2.5×10−6 —1.5×10−6)

Em =4×1065m−1towardq1 (02marks)

(ii)Considerthefigure

E2 E1

E

α

P

A 0.15m 0.15m B
1.5µC 2.5µC

PA=PB= 0.152+0.12 (01marks)

PA=PB=0.18m

E 9 109 q1

(PA)2

E1=0.42×106Vm−1

0
.1

m
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= × ×2

√

2

ThenE 9109 q2

(PB)2

E2=
9×109× 2.5×10−6

(0.18)2

E2=0.69×106Vm−1 (01marks)

Butcos
θ
2

=
0.1

0.18
=0.5556

θ
2

=cos
-1

(0.556)

θ
=

56.25◦ 2
θ=112.5◦

E=

(0.42×106)2+(0.69×106)2+2×0.42×106×0.69×104cos
112.5◦

E=6.56×105Vm−1

Electricfieldis6.56×105Vm−1 (02marks)

(b)(i)Capacitance,c=8µf

Resistance,R=

0.5µΩE=200V

Io=
E

R

Io=
200

0.5×106

(02marks)

Io=4×10−4A (01marks)

Initialchargingcurrentis4×10−4A

(ii)Thecurrent

I
t

=I
0
e

-t
Rc

4

It=4×10−4e
−

0.54×8 (001marks)

It=1.47×10−4A

Currentafter4secondsis1.47×10−4A (01marks)

Potentialdifference

V
t

=V
0
(1-e

-t
Rc)
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V
t

=200(1-e
-4
4)
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c

0
−
.8

D

0
−
.2

×

×

Vt=126.42V (01marks)

Thevoltageat4secondis126.42V

(c)(i)V=k
q1

V1

+
q2

V2

Vc=
9 109 200×10−6 100×10−6

0.2

Vc=9×1092.5×10−4−5×10−4

Vc=−2.25×106V (01marks)

ThenatpointD

V =k
q1

V1

+
q2

V2

VD=
9 109 200×10−6 100×10−6

0.8

VD=9×1091×10−3−1.25×10−4

VD=7.9×106V (01marks)

(ii)Workdone

w=qΔV

w=q(Vo−Vc) (02marks)

w=5×10−4(7.9×106−(−2.25×106))w=

5075J

Workdoneis5075J (01marks)
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(d)(i)Capacitanceofacapacitoristheratioofchargeontheplateto

thepotentialdifferenceacrosstheplate.

C=
chargeoneitherplate

PDacrossplates

C=
Q

V
(ii)First
case

2µF

(02marks)

12V

From q1=CV

q1=12V×2µf

q1=24µC (01marks)

Secondcase

2µF

(01marks)

Forseriesarrangementchargeisthe

sameq=(C1+C2)V

24µC=(2µf+C2)3V

C2=6µf

CapacitanceofC2is6µf (01marks)

3V

C2
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5.(a)(i)Magneticfluxistotalnumberofmagneticlinesofforcecrossingthe

surfacenormally.

It’sSIunitisweber(Wb) (02marks)

ii.From |e|=
dφ

dt
= (3t2+5t+2)

d

dt
(01marks)

e=(6t+5)mV

Insertingt=10s

e=(6×10+5)mV

e=65×10−3V (01marks)

I=
e
R

I
65×10−3

6.5
I=10−2A (02marks)

Theinducedcurrentinthecoilatt=10sis10−2A

(b)(i)Duetosuddenbreak,alargeinducede.m.fissetupacrossthegap

intheswitch.Duetothissparkingtakeplace. (02marks)

(ii)From LI=NΦ (001marks)

LI=NBA

L=
NBA

I
ButB=µoRI

B=
µoNI

2πr

L=
N×µoNIA

2πrI

L=
N×µoNA

2πr

L
4π×10−7×12002×12×10−4

2π×0.15

(001marks)

(01marks)

(0marks)

L=2.304×10−3H (01marks)

(c)(i)Metallicpiecegetsheatedduetoeddycurrentsproducedinit.

(ii)Q=
Φi−Φf

, Φ=0 (01marks)R

Q=
Φi

R
ButΦi=BAN

Q=
BAN

R
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Q
100×3×10−2×20×10−4

5
(01marks)

Q=1.2×10−3C (01marks)

Whenreversed

Q=
2BAN

R

Q
2×100×3×10−2×20×10−4

5

(01marks)

(01marks)

Q=2.4×10−3C (01marks)

6.(a)(i) *Half-life-isthetimeduringwhichhalfofatom ofradioactive
substancewilldisintegrate. (01marks)

*Activity-istherateofdisintegrationofradioactivesubstance.
(01marks)

(ii)From N=
mass

NA
Mv

N=
1

6.02 1023

235

N=2.5617×1023particles. (02marks)

A=λN

λ=
A

N

λ=
ln2

t1
2

A=
ln2

N
t1

2

ln2 2.5617 1021

A=
4.5×109×365×60×60

A=300293.45−1

A=3.0×105disintegration/second. (02marks)

(b)(i)Nuclearfusion-istheprocessofcombiningtwolightnucleitoform

aheavynucleuswiththereleaseofhugeamountofenergydueto

massdefect. (02marks)

(ii)Nuclearfission-istheprocessofsplittingofheavynucleusintotwo

medium-massnucleiinanuclearreactionwithareleaseofhuge

amountofenergyduetomassdefect. (02marks)

(iii)Chainreaction-isthenuclearfissionwhichoncestartedcontinues

tillalltheatomsofthefissionablematerialaredisintegrated.(02

marks)
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(iv)Criticalmass-is the mass offissionable materialforwhich the
neuron

Multiplicationfactork=1. (02marks)

(c)Sincebothalpha(2e)andsodium nucleus(lle)havepositivecharges,

thekineticenergywillbeconvertedtopotentialenergyatcloset

distance(d)

K.E=P.E=((2e)(11e)
4πε

0
d )=8M

e
V

d=(e
2

4πε
0
)(22)

1
8M

e
V

But
e

2

4πε
0

=1.44M
e
Vfm

d=1.44MeVfm x22x
1

8M
e
V

d=3.960fm

from formulaofnuclearradius

R=(1.44fm)x(23)1/3

R=4.095fm

Wheref=10-15

Thedifferenceof3.3%issmall.Howeveritisimportanttonotethat

R=R0A1/3isanempiricalformuladerivedfrom alphascatteringexperiment


