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1.

2.

(a)

(b

()

(d)

(c)

(a)

(b)

(c)

(d)

(i

(n

SECTION A

With the ad of dingrams, dilferentiate between regular and

irregualar reflection, (03 marks)

Show that o two plane mirmors are inchined e an anple, x, then

the total deviation of a light ray prodoced s 20 alter rellection
e o cach mirror, (113 marks)

Deseribe an expeniment o determine the focal length of a concave
mirmor using a plane mirror and a pin, (014 marks )

(i

Sketch a ray diagram to show how a concave mirror forms a
magnified real image of a real object. (02 marks)

(i) A concave mirror of radius of curvature 48 cm produces a real
image whose size is three times that of the object. Determine
the object position, (02 marks)

Describe an experiment 1o determine the refractive index of a liquid

using a concave mirror, (04 marks)
Explain the meaning of a caustic curve. (02 marks)
(i)  What is meant by visual angle? (01 mark)
(i) Anobserver views a scrics of electnic poles in a straight line,
Explain why the pole nearer 1o the observer appears taller than
the rest. (03 marks)
(i)  With the aid of a ray-diagram, describe how a telescope .
consisting of a convex lens and a concave lens can be adjusted
to form a Minal image at infinity. (05 marks)
(ii) What are the advaniages and limitations of the telescope in
(b) (i). . & lﬂﬂ&ﬂ?mrh}
(i)  Describe how you can modify an astronomical icicscope 1o
: produce an erect final image at infinity. (02 marks)
(i)  Give two major disadvantages of this modification. (01 mark)

The objective of an astronomical telescope in normal adjustment has a
diameter of 20 em and a focal length of 200 cm. The eye-picce has a
focal length of 2 em. Calculale the;

(1)  magnifying power of the lelescope. (02 marks)
() position of the eye-ring. (02 marks)
(i) diameter of the eye-ring. (02 marks)
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{al

(I

!

(d)

(a)

(b)

(e)

(d)

SECOTHN 1

il Wbt v am amplitamde o oowoane ! O] wnaseld |

(RN Wl s the ditlerenc e Betscon tramsyerse aned lnngliudinal
W (0] ek

Dyesenbse, wath thae ok ool o dlaprram, an expermment b shoew hoew the
tumdamental regguency vares woth tension i gaven wire. (06 mark

\ prlass tube open at the top, s held vertically and Gilled with water. A
tining fork vibrating at 264 He, is held above the tube and water i
allowed 10 Now out slowly, The first resonance occurs when the water
level 1s 31,5 ¢m from the top while the second resonance occurs when
the water level 1s 96,3 em [rom the top.

Find the:
e ' ks )
(1 speed of sound in air, (04 mar
(i end correction, (02 marks)
(i)  What are beats? (0] mark)
(ii)  Describe an experiment to determine the frequency of a note
using beats. (05 marks)

With the nid of a diagram, explain what happens when waves move
from less dense o dense media. (03 marks)
Use Huygens' construction 1o show that the refractive index, #, of a

medium is given by .

n==,
‘l - "
where ¢ is the velocity of light in air, and v s the velocity nt;'-’lt;hl m]
the medium. (05 marks
(03 marks)

(i)  Explain bow interference paticms are formed.

(i) Describe how the wnwlm_glh of light may be dﬂcﬂnllEl um!;]
Young's double slit experiment. marks
A dilTraction grating has 500 lines per mim and is El;l'gjﬁthd .
normally with monochromatic light of wave leng! b l
maximum number of diffmction images obtained. marks
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i

{a)

1}]

()

(d)

(e)

(a)

(b)

(c)

SECTION ¢

Faplam the sourees ol enerpy boss i a tansformes when i use
(08 maard v

A machme vated 200W s operited at 230 V. The resistance ol the
transiission line Trom the power station to the machme i 302

W Caleulate the power Tost in the cables if tramanission is dong al

AL (104 maarks )
() Explain how this power can be transtied 1o the machine with
minimum loss using the same cable. (03 marks)

A rectangular coil of N tums, cach of arca A is rotated at constant
angular velocity, o, with its plane perpendicular 1o a uniform
magnetic field of Mux density B, Derive an expression for e.m.(
induced in the cuil, (04 marks)

(1) What is meant by the statement that two coils have a mutual
inductance of 1 henry? (0 mark)

(1)  The mutual inductance of two coils is 30 henrys. A current of
1.5 A in the primary coil is reduced at a sicady rate to zero in o
period of 0.002 s. Caleulate the e.m.l induced in the secondary

coil, (03 marks)
(i)  Explain what is meant by back ¢.m.[ in a motor. (02 marks)
(ii)  State one advantage of back e.m.f in a motor. (01 mark)
Define the following:
(i)  Magnetic ficld. (0] mark)
(i) Magnetic saturation. (01 mark)
(i)  Draw the magnetic field pattern for a bar magnet placed with its
north pole facing the earth’s north pole. (01 mark)
(ii) Describe an experiment to determine the angle of dip at a given
place using an carth inductor. (04 maris)
(i) Define an Ampere. (0lmark)
4


https://v3.camscanner.com/user/download
www.mutoonline.com

siaded)sed aiow peojUMOP UBD NOA ‘WOD°aUI[UOOINW MMM WOJL) PapPeojumoq

(d)

(e)

(a)

(ny A rectimpulir metal frame A Wy

. ‘ P prvidton] ahwegt 4 |
avis XY such that the ket th 10 v copial s e I:I-rl:h":;i{mm

The emd I lies hall-way imsule ihe wkemoidd of # Ture

metre. The salenoid is amanged < that ity magrete linl:;'.hll l:u
density s perpendicular 1 10 sl the  mmctal Ir;u: ”
cennected inoseries with the solenoid s dussn i figure 1 -

fetn

SOTCW ; P—
|-

Fig. |

When switch X is closed, the frame balances when the mass on
the pan is . Show that the current /, flowing is given by

Figure 2 shows two wires P and R carrying currents of 9 Aand 5 A
out of the paper.

- e 4
P Q R
@ .I S cm gj
Fig. 2
Find the;
. i i (04 marks)
(i magnetic Mlux density at point Q 5 ]

(ii) force per metre acting on wire P.
factors which determine the current sensitivity of a moving

Suate four (02 ks)
:ﬂﬂ gnlvlnﬂrrlﬂ“:f-

ing;
What is meant by the follow .
(i)  Rootmean square value of an alternating current, E:;ﬂ;
(ii) Reaction, (01 mark)
() 1mes g Turn Over
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iy

iai

iby

<)

(«d)

{¢)

sherw that the v et vl ol peesa gt el i capaciton in

LR
l.l““I'tl.'h' T I 1 NI WIS LL : ﬂhl'ﬂ'j Y
\capaciten ot S0l e cenectod e witla pesastor ol 116 €)
TRl |® Al el 68 N

Savss a0 s el i s
i Y T Ll Bl o tilia il ‘]l-ll "'l"l'r".

LAY Y
we V7 Vasin e 1 and

PVt i Ui nasol inbe 00 s jibal

il Ul e s aves, sdas praphes ol vl _
the resulime comrent agramst e fod crrcat o which the a o

} ]
supphy s connected AT i g il (102 maark o
Iy and when ¥V -0,

(112 mark )

Dieseribe the e of operation ol a repulsave 1ype ol ammeter.

inl |'\|'I|.1||l ihe sl ol fwhen I

(115 marky)
SECTHION D
What is meant by the following:
1) Llectrie field, {01 mark)
iy Electrie Mux? (01 mark)

Show that the electric field intensity at a distance from a charged
plane conductor 15 independent of the distance rom the conductor,
(03 marky)
(1) Figure 3 shows two oppositely charged long parallel metal
plates at a separation of 2 em with a p.d of 20kV between them.

3 #
t=— Oil drop

Flg. 3

When a negatively charged oil drop of mass 5.9 « |04 kg is
introduced in the space between the plates, it remains

suspended in space. Estimate the number of electrons in the oil
drop. (4 marks)

(i) Explain how a neutral material placed between
Mgure Y can be shiclded rom the electrie ficld. the Pl::;; in ]

Explain how the presence of o neutral condue -
charged material aflects the potential of the m::::*:ﬂ:lll.r ’ ne“?;‘ ly ,

Explain why a charged spherienl conductor loses charg
pin is placed on it with the sharp poing sticking out, © rn“{l‘::i:}
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9. (a)  Define the following

i Fempenature coHhownt of fesisbanmee (0] wwvenr b
g Plectneal resishiv iy (00 e d )
(hy Dresenbwe an eypoimment To inwasire an unkmrwn resslance

pstmgt o e bdpe, 15 mard v

() Eapliom why the balance pomt ol

1o the middle of the shde wire,
300 em and cross-sectional arca 0.001 cm’
107 (. The ends of the wire are joined
together to form a loop. T'erminals 77 and T arc fixed m::m& 1hh|: r
diameter of the loop and conneeted o two cells in paraliel, each o
em.f 1.5V and intemal resistance | {1as shown in ligure 4.

||_l.5'i".|ﬂ

a etie beidpe shwaild be clove
(03 mark )

(€} A pwee ofwie of length
has a resistivity ol =

1.5V, 10
-

Fig. 4
Find the total current that flows in the circuil.
f delivers maximum power for a load

(06 marks)

(d) Show that a given source of e.m.

; i the internal resistance of
Ei“n “"Efﬁislnnce of the load is cqual to the | (04 marks)
10, (») (i)  Diclectric constant. (01 mark)

iiy Diclectric strength. :
:’E: lain using molecular theory, the eMect of a diclectric ““:gj“:; ?n.ﬂ ]
®) mpclplriuncc of n capacitor.

S0 pF is charged fully lo a p.d of 45 V, The capacitor is

(c) A capacitor of leciric material of dielectric constant 2 is

ted and a dielectr
" n::mﬁm its plates. IFitis then connected across an uncharged
i ! ine the;
capacitor of 60 pF, determ (04 mars)

) the combination, _
{;:;] E;:;:T; ﬂ::l'lﬂ’ initially stored in both capacitors. (04 marks)
(

ibe how a ballistic galvanometer can be used to compare

7 END
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