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HIGHER LEVEL PHYSICS

INSTRUCTIONS

10.

11.

The marks awarded for each part as indicated in the marking scheme should be
recorded in the right hand inner margin. The total mark awarded for each question
should be recorded, in the outer margin, at the start of the answer for that question,

The fine division of marks shown in the marking scheme may be recorded within the
body of the script beside the candidate’s answer. If such marks are shown they must

total to the mark in the inner margin.

Negative marks or marks to be subtracted should not be shown. An inverted vee may
be used instead. L

The number recorded should always be the mark awarded.
The number out of which a mark is scored SHOULD NEVER BE SHOWN AS A

DENOMINATOR (% will always mean one half mark and never 1 out of 2)
Make sure that “6" can be distinguished from "0" and a *1" from a "7*

Fractional marks, if awarded to individual questions, should be recorded in the right
hand inner margin of the script.

.ﬁE.nmo square ruled paper is enclosed inside answer books it should be clearly
indicated that this item has been considered. Marks should be transferred to the script
inner margin and marked "G".

The individual question totals that are transferred to the grid on the cover of the
answer book should be those shown in the outer margins of the answer book.

Fractional marks if awarded to individual questions should be recorded in the grid.
The total, including fractional marks, should be shown at the bottom of the grid.

The total script mark, if necessary rounded up to the next whole number, should be
transferred to the box at the top of the front page of the script.

Check all additions carefully by summing marks from the first page to the last page of
the script then from the last to the first page.

GENERAL INSTRUCTIONS

a)

b)

g)

h)

i)

k)

No marks allowed for a description of the wrong experiment or one which would not
work. Full marks should be given for information conveyed directly by a sketch.

Surplus answers: where a number of reasons, examples etc are asked for and a
candidate gives more than the required number then wrong answers may be treated as
negative and cancel out part of the previous answer.

Full marks should be given for a correct answer to a numerical problem even if the
steps are not shown explicitly. The part marks shown in the scheme are for use in

marking partially correct answers.

{
Where 1 mark is shown for the final answer to a numerical problem % mark may be
deducted for an incorrect unit.

Where a final answer to a numerical problem is given in the form 3 instead of
3x10 then deduct % mark.

Deduct Y mark if an answer is wrong because of an arithmetical slip.

No marks may be awarded in a part question after the application of a wrong physics
principle (wrong formula, wrong substitution) unless specifically allowed for in the
marking scheme.

In certain situations, a wrong answer to a part of a question can be carried forward
within that part of the question. This would incur no further penalty provided that it
is used correctly. Such situations are indicated by a horizontal dotted line in the

marking instroctions.
Wrong answers can always be carried forward to the next part of the question, over a
solid line, without penalty.

No marks should be awarded for a formula unless an attempt is made to substitute
data from the question.

Where a triangle type "relationship” is written down and then not used or used
incorrectly then any partial ¥ mark for a formula should not be awarded.

In numerical calculations, if the correct answer is given then coverted wrongly in the
last line to another multiple/submultiple of the correct unit then deduct ¥ mark.



SECTION B
Write your answers to questions 21 to 29 in the answer book.
Marks

21. Ata funfair, a prize is awarded if a coin is tossed into a small dish. The dish is
mounted on a shelf above the ground as shown.

- - dish

O
o)
[
1
..L_._i...____, [SR—

A contestant projects the coin with a speed of 7-0ms™! at an angle of 60° to the -
| horizontal. When the coin leaves his hand, the horizontal distance betweén
the coin and the dish is 2-8 m. The coin lands in the dish.

The effect of air friction on the coin may be neglected.
(@) Calculate:;
(1) the horizontal component of the initial velocity of the coin;

(ii) the vertical component of the initial velocity of the coin.
() Show that the time taken .mcw the coin to reach the dish is 0-8s. 1

(c) What is the height, A, of the shelf above the point where the coin wmm<mm.n?m
contestant’s hand?

(d) How does the value of the kinetic energy of the coin when it enters the dish
compare with the kinetic energy of the coin just as it leaves the contestant’s
hand?

Justify your answer.

@)

[Turn over
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SECTION B

2000

Answer and mark allocation

Notes

Inner | QOuter
margin_| margin

21.(a)
(1) horizontal comp of vel = 7 cos60
=35ms!

(¥2) (V2)

7

(it} vertical comp of vel = 7 sin§0
= 6.1 ms!

(*2) (5

[

(b) HORIZONTALLY = +
\

s = ut + at? (¥2)
28 =35xt + %x0xt?
t=28/35=08s
(%)

accept : £ = siv  (W2)
= 2.8/35 (%)
=08s

need indication that
(0.8 s has been worked
out

(c) VERTICALLY 1 +

s=ut+ %at? | (%)

= 6.1x08 + ¥ x (-9.8) x 0.82 (1)
=17dm

(2) (4)

if a2 = 10 m s deduct (%)

L]

(d) Kinetic energy is less (¥2)

Total energy is unchanged(Vz)
When coin enters dish, it has more
gravitational potential energy (1)
than when it left the contestant’s

hand.

+ o
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22. The apparatus shown below is used to test concrete pipes.

Marks w

15 kg mass

guide

pipe to
be tested

rope

soft sand

.S.wrmb the rope is released, the 15 kg mass is dropped and falls freely through a
distance of 2-0m on to the pipe.

(a) In one test, the mass is dropped on to an uncovered pipe.

(i) Calculate the speed of the mass Just before it hits th= pipe.

(ii) aws,ﬁb the 15kg mass hits the pipe the mass is brought to rest in a
time of 0-02s. Calculate the size and direction of the average
unbalanced force on the pipe. : ~ 8

(& ”H‘rm same 15kg mass is now dropped through the same distance on to an
identical pipe which is covered with a thick layer of soft material.

Describe and explain the effect this layer has on the size of the average
unbalanced force on the pipe. 2

(¢) Two 15kg masses, X and Y, shaped as shown, are dropped through the
same distance on to identical uncovered concrete pipes.

T G

When the masses hit the pipes, the masses are brought to rest in the same
time.

Which mass causes more damage to a pipe?

Explain vour answer in terms of pressure. . 4 2

®)

HIGHER PHYSICS SECTION B 2000
Answer and mark allocation Notes Inper | Outer
margin | margin
22.(a)(i) VERTICALLY | + OR 9
v = u2 + 2as (%) vimvZ- 0 = mgh (%)
vE=(0)2 +2x98x20 (%) 4x15xv2 = 15x9.8x2.0(%)
vZ =392 vZ = 39.2
v=63msl (5 + (%) v = 6.3 ms! .
(*2) (%) 2
g = 10 N kg'! deduct (%)
(ii) initial mom of mass = 15 x 6.3 OR v=u +at (%) | + :
= 94.5 (kg ms1) 0=6.3 + ax0.02
(%) a= ~-315 (ms?) (V)
(the (%) is for mom=mv) Fyn On mass=ma (%)
final mom of mass = 0 =15x(-315)
change in mom of mass = 0 - 94.5 =-4725(N)(14)

= ~94.5 (kg ms'1)
(*2)

From Newion III
Fun on pipe=-+4725N

average F,, on pipe decreased (¥2)

impulse on mass=change in mom of mass| (*2)(¥2)
{average) F,, on mass .. At==345 (%) | OR
_ Fyp x0.02=-94.5 impulse=change in mom
Fyq on mass= -4725 N F XAt = 94.5
(%) % )
From Newton 3 : F, on pipe=+4725 N Fun = 94.5/0.02
(*2) (%2) =4725N downwards
(or 4725 N downwards) ()2 ()
3
if there is no indication | 4
of direction either through
use of a sign convention
or using words deduct {%;
(b) same change in momentum (1) |
{or same impulse) !
time of contact increased (%) 5

(¢) both X and Y exert same average
Fun on pipe (1)
area of X < area of Y (2)
pressure = forcefarea (¥2)
pressure of X > pressure of Y{%4)
(so more damage done by X)

S




Marks

23. A sonar detector is attached to the bottom of a fresh water loch by a vertical

cable as shown,

The detector has a mass of 100kg. Each end of the detector has an area of -

0-40m?. Atmospheric pressure is 101 000 Pa.

(a) The total pressure on the top of the detector is 108 350 Pa.

Show that the total pressure on the bottom of the detector is 111290Pa... — 2

(&) Calculate the upthrust on the detector.

(c) The sonar detector is now attached, as before, to the bottom of a sea
water loch. The top of the detector is again 075 m below the surface of

the water.

How does the size of the upthrust on the detector now compare with vour

answer to (b)?

You must justify your answer-

[X069/301]
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HIGHER PHYSICS SECTION B 2000
Answer and mark allocation Notes Inner | Outer
margin | margin
23.{a) 7
pressure at bottom=AP + ogh
(*2) (\A) (*4) is for adding
=101000+ 1000x9.8x1.05 g=10Nkg! deduct (%)
NG
=111290 Pa
OR
Poottom=Ptop + Q8h
(%) (%)
=108530+1000x9.8x0.30
% (%)
=11290Pa 2
Candidates who only use
p=gpgh get (*2) for
formula and (%) for
0=1000 kgm-3
(b)pressure diff = {11290 - 108530 Accept
= 2940(Pa) pressure diff=10290-7350
(1) =2940(Pa)
| W
upthrust =pressure diff x area(V2) Accept F = px A (1)
=2940 x 0.40 (}%)
=1176 N If p x 2940 or there is an
(*2) (2) attempt to calculate a
pressure difference, these
candidates can still get (V3]
F=pxA
OR Fpottom = P X A(¥2)
= 111290 x 0.4 Accept Ppotom= 10290 Pa
= 44516(N)(%)
Fiop = 108350 x 0.4 Accept  pyp=7350Pa | 3
= 43340(N)(¥2)
Upthrust = 44516 - 43340 (%)
= 1176 N
(%) (%)
| (¢} Upthrust is greater (1)
Osea water > Ofresh water (72) Accept values for the
appropriate densi‘ies
pressure diff in sea water
greater (Y2) Correct ans no justific?(0)
OR Upthrust is greater (1) Correct ans and WP(0) 2
Ouea water 15 greater(¥z) Correct ans with correct +
wt of liq disp is greater{}z) irrelevant Physics(1)




Marks HIGHER PHYSICS SECTION B 2000
24. {(a) Inan wxwmwmﬁgn to measure the capacitance of a capacitor, a student sets | Answer and mark allocation Notes fomer | Outer
up the following circuit. . A .
margin] margin
24(a) 9
N 7\ C=Q/V (%) Q= (32:£1) deduct (%)
+ coulombreter “ = (32£1)x10-% / (2.56+0.01) )
v, = 32x106x3.1% (¥2)/(2.5620.4%)(¥5) () for 3.1%
-0 _ C : w = 1.25x10% + 3.1% F (%2) for 0.4% 3
] | YT, :
| (b)(i) E = »CVv2 (%)
When the switch is in position X, the capacitor charges up to the supply | _ = M\anwocﬁc.mxﬁwwm C=2200 deduct (%)
voltage, V. When the switch is in position Y, the coulombmeter indicates L ()
the charge stored by the capacitor. =0.1617J
- (%) (%) :
The student records the following measurements and uncertainties. . | ®
Reading on voltmeter = (256 G0V ) | ‘ {(1}{A) S opened, C discharges (1) Accept
Reading on coulombmeter = (32 + 1)uC . | m (through 3.3k and relay) residual magnetism(1)
Calculate the value of the capacitance and the percentage uncertainty in ‘ 0.58__: 1n relay coil for short keeps wa_mw. closed(1)
this value. You must give the answer in the form : time(%2) ] (for short time)
) so relay closed for short time(%)
value & percentage uncertainty. ‘ ) 3 (so lamp on for short time) 2
. W. -
) Hrﬁo mnﬂmmnﬂ designs the circuit shown below to switch off a lamp after a | (B) lamp on for less time(1)
certamn tme, since: smaller C stores less charge ANY TWQO opposite
(or energy) (¥2) mark EACH
1 0 C takes less time to discharge 2
— relay W+ current in relay coil for less time +
i i niliadali
i 1 v\. __ V
12v: 2200 uF : / i
X R st
—_— -
T | 3-3kQ ® ﬂ

The 12V battery has negligible internal resistance.

The relay contacts are normally open. When there is a current in the relay
coil the contacts close and complete the lamp circuit.

Switch S is initially closed and the lamp 1s on.
(1) What ts the maximum energy stored in the capacitor?

(i) (A) Switch S is now opened. Explain why the lamp stays lit for a
few seconds.

(B) The 2200 uF capacitor is replaced with a 1000 uF capacitor.

Describe and explain the effect of this change on the operation
of the circuit.

9

m
[X069/301] . : mu




Marks ‘ HIGHER PHYSICS SECTION B ‘ 2000

25. A photodiode is connected in a wircuit as shown below.
“ | Answer and mark allocation Notes Toner | Outer
. /7_ margin| margin
f L1 ﬂ
S | ; 25(a)(i) photovoltaic mode (1) 1 8
v i
i
j (i1) The light causes electron - hole for electron-hole pairs
0o m pairs(’2) (to be created) in the accept freée chdrge carriers
\%/ M_ junction(%) (or intinsic layer) or positive and negative
&) {— }— “ charges 1
S . If only electrons are
witch S is open. released (0) marks
Light is shone on to the photodiode. - w !
A reading is obtained on the voltmeter. L . (iii) it will increase 1 ﬁ, w
(@) (i) State the mode in which the photodiode is operating. , (b)(1) em.f. = 0508 V 1
(1) Describe the effect of light on the material of which the photodiode is m, () (%) .
made. m
) B | i - -
(iff) The intensity of the light on the photodiode is increased. . W r=E-V/Iies)
What happens to the reading on the voltmeter? 3 | = 0.508 - 0.040 / 2.00x10-3 5 [=2.00 deduct (% )
() Light of a constant intensity is shone on to the photodiode in thé circuit (*2)
shown above. =234 Q
. B 1 1
The following measurements are obtained with S open and then with-8 -~ &)%) 1
losed. |
close ! OR Ry = 0.508/2.00x10-3
Sopen | Sclosed =254 (Q) (W)
reading on voltmeter/V 0-508 0-040 M F=254-20 (%)
m r=234Q
reading on ammeter/mA 0-00 1-08 | (2)(*%)
- i OR RyR; = Vi/V, (%)
(1) What is the value of the e.m.f produced by the photodiode for this : : _ 2
light intensity? : 1/20 = 0.468/0.040 (%) ¥
(it) Calculate the internal resistance of the photodiode for this light w —
intensity. 3 m r=23480
. (2)(%2)
(¢} In the circuit above, the 20 Q resistor is now replaced with a 10 Q resistor.
The intensity of the light is unchanged, . . NP
The following measurements are obtained. , (c) With u 0 % resistor In circuit
there is more current (drawn
from photodiode)(1) .H..:m statements o_uvmum:o are
S open S closed _ p-d. across internal resistance independent marking
‘ . increases(1) OR by calculati
: . . . . OR lost volts increases y calculation
reading on voltmeter/\ 0-508 0-011 I =emf/Ry (%)
= 0.508/244(1%)
Explain why the reading on the voltmeter, when S is closed, is smaller than = 0.0021(A) (2)
the corresponding reading in part (). . 2 <_‘mm&.=mno.oowwﬁo A_\wv .._Nu
® : . =0.021 V |
i
[X069/301] . {Turn over q
[ |




Marks
26. A circuit is set up as shown below. The amplitude of the output voltage of the

a.c. supply is kept constant.

U . 2000 oscilloscope

constant amplitude
The settings of the controls on the oscilloscope are as follows:
y-gain setting = 5 V/division
time-base setting= 2-5ms/division
The following trace is displayed on the oscilloscope screen.
Y -
/ / /
A LA A
1 division }
1 division

(@) (1) Calculate the frequency of the output from the a.c. supply.

5

(it) Calculate the r.m.s. current in the 200 Q resistor.

[X069/301]

HIGHER PHYSICS

SECTION B

2000

Answer and mark allocation

Notes

Inner | Outer
margin | margin

26(a)(i) period = 4 divs
= 4x2.5x1073
0.01 (s) (&)

il

if period=10 deduct {¥2)

f = 1/ period(¥4)
=1/0.01 2
= 100 Hz

(%) (%)
(i) Vpear= 2divs = 2 5 if I= 10/200 = 0.05 A
= 10 (V) get (¥2) only for V=10V
(%)
Vems = Vieak V2 (%) OR I, =10/200=0.05(A)
(2) (%)
= 7.1 (V)(%) frms= LpeaidV2 (15)
= 0.05V2 (%)
Ims= Vems / R = 0.036 A
(2) (“4)
= 7.1/200 (%) 3
= 0.036 A 3
%) (%)




Marks

26. (continued)

(6) A diode is now connected in the circuit as shown below.

™~
e

A, 2000

constant amplitude

oscilloscope

The settings on the controls of the oscilloscope remain unchanged.

Connecting the dicde in the circuit causes changes to the original trace
displayed on the oscilloscope screen. The new trace is shown bciow. -

1 division H

-
1 division

Describe and explain the changes to the original trace.

)

[Turn over
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Answer and mark allocation

Notes

Inner |Cuter
margin | margin

26(b) Half cycle missing or
half wave missing (V)
since diode only conducts
every half cycle or

diode only conducts one
way (V2)

Vpeak across resistor less('2)

since p.d. developed across
diode (%)

description on own gets (0)

there must be an explanation
for each description given

—




Marks
Z7. A student is investigating the effect that a semicircular glass block has on a ray
of monochromatic light.
She observes that at point X the incident ray splits into two rays:
T — atransmitted ray
R — areflected ray.
light
meter
light >
source
o
The student uses a light meter to measure the intensity of ray R as angle 0 is
changed.
(a) State what is meant by the tntensity of a radiation. 1
(5) Explain why, as angle 8 is changed, it is important to keep the light meter
1

at a constant distance from point X for each measurement of intenstty.

O

{X065/301]
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SECTION B

2000

Answer and mark alloeation

Notes

Inner
MArgin

]
Outer
margin

27(a) Intensity = power per unit area
(%) (%)
OR
intensity=incident power/area it falls on
(%) (%)
OR
intensity=number of watts per m?

(*2) (*2)

(b)Intensity depends on distance
(squared)(1)

Reading on light meter
depends on.distance(1)

& ek




HIGHER PHYSICS SECTION B 2000

Marks
27. {continued) Answer and mark allocation _ Notes Inner [Outer
(¢)  The graph below is obtained from the student’s results. ) CAER | margin
(c)(i) 41° Accept 40.5° to 41 50
(%)(%) :
100 T T T TI T TT T . T _ _ .. . . R ) X
] A - (i) n = 1/ sin6, = 1/ sind1 8, consistent with (c)(i)
90 1 D | (*2) (*2)
T = m : = 1.52 OR by measuring angles
80 _ o , i . ” (1) on diagram .
e Mk g =0y
70 e e j T e . | (*2) 4
EeEmmeEEEETISS x =" T = sin(40:£1)/ sin(25:1) 2
IR 1 | ] | 1
intensity 00 I ! mEEEE = =g . | (A (*2)
of ] “ i — ; iy , = 1.52
: N i P I T I . i
reflected 0 NN E AR . q _ 1 : i (2)
light/unit L . i -
ightfunits 40 - ] i : (iiif) Decreases (1) 1
__ “ \ 1 , 1
30 ! “ m T : 3
RERRaEE
20 I . “ ., _
1 m Ll - ; N ; .— _ “ ."- s\‘.\
10 EEemananyn ERER== aRa = =
T : w -t t w_
0 . RS N RN E RS, S = i
i
0 10 20 30 40 50 60
B/degrees
(i) What is the value of the critical angle in the glass for this light?
(11) Calculate the refractive index of the glass for this light.
(iti) As the angle 6is increased, what happens to the intensity of ray T? 4 i
(6) n
[Turn over
i
i
M
[X069/301] . : * * . : .
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HIGHER PHYSICS SECTION B 2000

Marks
28. (@) The apparatus shown below is used to investigate photoelectric emission : .
from a metal surface when electromagnetic radiation is shone on the Answer and mark allocation Notes fnner | Outer
surface. fnargin | margin
The intensity and frequency of the incident radiation can be varied as 28(a)(i)Electrons are emitted from a metal 9
required. surface(¥:) when exposed to s.m. 1
radiation/light (%2)
metal incident
surface , radiation (ii) Threshold frequency (1) 1
//_ e |
] __ {iii} More photons (are incident on OR
| surface)}(1) more photons (are
constant voltage “ more electrons(Y2) are ejected incident on surface}(1)
S supply & | d(¥ { more charge(}2) is
o supply ¢ per second(2) ge(¥2)
transferred in 1 s (}%2)
OR
(1) Explain what is meant by photoelectric emissior from a metal. ‘ more photons(1)
What | . per secon
(11) nrmﬁmw MMQWM@MMM_MM:;W »Ma Em.n“:?whng frequency of the radiation more electrons (or
. ent in the circuits - charge) produced(%)
(iii) A particular source of radiation produces a current in the circuit. ‘ IN GENERAL
Explain why the current in the circuit increases as the intensity of the more photons(1) N
incident radiation increases. . 4 more electrons/charge(Y2) 2
C— T . in one second(Yz) . )
() A semiconductor chip is used to store information. The information can
o.u.@ be erased by exposing the chip to ultraviolet radiation for 2 period of All the answers to (iii) are
time. INDEPENDENT MARKS
The following data is provided. n
s s s prov (®Y()E = hf (%)
Frequency of ultraviolet radiation used = 9-0x10"Hz i = 6.63x10-34 x 9x1014
Minimum intensity of ultraviolet radiation 2 (2
required at the chip =25Wm ) = 5.97x10-12 § 2
Area of the chip exposed to radiation = 1-8 x 107°m? (*2) ('2)
Time taken to erase the information = 15 minutes 5 19
.. _ - ; 1
Energy of radiation needed to erase the information = 40-5 1) (inno of wronom_mlao.mﬁoﬁ\\m.wbqﬁo if40.5 used deduct (2)
_ i
. : = 6.78x1013 (14) °
(1) Calculate the energy of a photon of the ultraviolet radiation used.
(i) Calculate the number of photons of the ultraviolet radiation required (iii)longer time(%%) since fewer UV OR
to erase the information. . photons(1) per second('z) longer time(%2) for the
(iti) Sunlight of intensity 25 Wm™, at the chip, can also be used to erase ) required number mvm uv
the information. . photons(1) to deliver
) th ded(Y2
State whether the time taken to erase the information is greater than, ' O@mﬂm nergy needed(%2)
equal to or less than 15 minutes. ) ’ ) . .
.. ionger time({z) since same
You must justify your answer, _ 5 ! number of UV photons
‘ (9) needed(2) but there are
| fewer UV photons(1) (in M-

this intensity of sunlight)

[X069/301] : . . ~ N
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29. Radium (Ra) decays to radon {Rn) by the emission of an alpha particle.

Some energy is also released by this decay.
The decay is represented by the statement shown below.
4

226 x
Ra —» Rn + He
88 y 2

"The masses of the nuclides involved are as follows.

26

sgRa = 375428 x 1025 kg

2
Mass of

¥

Massof _Rn ‘= 3-68771 x 10 kg

B

Massof _He = 664832 x10~27kg .

b

(a) (i) Whart are the values of ¥ and ¥ for the nuclide * g,,»
(ii) Why is energy released by this decay? Y
(i) Calculate the energy released by one decay of this type. .5
. —

(6) . The alpha particle leaves the radium nucleus with a speed of 1-5 x 10’m m..._..
,MHmTM<m~me particle is now accelerated through a potential difference of
Calculate the final kinetic energy, in joules, of the alpha particle. 3

(8)

[END OF QUESTION PAPER)]

[X0569/301]
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Answer and mark allocation Notes inner | Outer
fnargin | margin
29(a)(i) x=222 (%) y=86(%) ! 8
(ii)There is a decrease in mass(¥z) OR
after the decay mass and energy are
From E=mc? (%) energy is equivalent(1) 1
released .
(iii)total mass before=3.75428x10"5(kg)
wonmﬂ mass after =3.75419x10-2(kg)
(%)
decrease in mass=9 x 10-39 (kg) accept 8.68x10-30(kg)
(*A) if use mass defect
deduct (12)
energy released=mc? (%)
-=9x10-30x(3x108)2 if m=8.68x10-30 kg
(¥5) E=7.81x10-137J
=8.1x 10-13 J
(2 () ifm3=decrease in mass
can still get (¥2) for :
E=mc? and (%) for
c=3x108 ms-!
Full marks for candidate +
who uses energy equivalent
for mass throughout
(b)final E, =%mv? + qV If V=25 V deduct (%)
() (%) If q#3.2x10°1® maximum
2 out of 3 i.e (*2)+{(¥2)
=14x6.64832x10-27x(1.5x107)2 for two formulae, (V%) for v
(¥2) and (%2) for V
+
3.2x10-19 x 25000 If final By = qV
(2) (*2) =3.2x10-19x25000
(2 (%)
=7.479x10°13 + 8x10-15 =8x1015J
=756 x 10713 J
(2) . If energy gained = qV (%)
=3.2x10-19x25000{ 3
o o | T
=8x 1015
[END OF MARKING INSTRUCTIONS]




