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| % Caleulators are not allowed. (g = 10 KKg™)

"

PIROOE B voeooe vo i ngmasn unin i visunmnveans

EARRA I A ER AR eSS R PR R TP PR ENE R B RRE A0

.9

..: 01, 31 unit of the clectrified intensity is -

F'

A

3L Mm!

(E]]

L I wh 2. Am?
|8 ok Netpd .

. 02. The variation of electrostatic force (F) between two charges with their Separation (r) is best shown by
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+ 03, A circular part of diameter R is removed from a eircular disc of radios R as shown in the diagram.
«  The distance to the center of gravity of the remaining part from O is
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04, The variation oftensile force (') acting on & rubber sirip with exiension (<) is shawn from the graph,

F

_!E

Caonsider following statcments,

{4} The rubber strip has regained the initial lzngth.
(B} Some cnergy s converied to heat.
{C) Total srain energy is |ost when It regains the initial length.

of the statements,
|, Only A is e, - S '
2. Only B is true.
3. Omly Cis true,
4
3.

., Only B and C are e,
Only A and B are true.

05, Pressure of an ideal gas bocomes 4 times under constant volume, Then root mean SQUare velogity of

pas molecules,
'I 1. remainsunchanged
2. hecormes doubled
1. becomes 4 imes
¢, hecomes halt
5. hecomes 16 imes

06, When @ metal A of mass 0.1kg at 62 0 ¢ s dropped into a liquid B of mass 03kg at 20° C. Maximum
temperawire the liquid reaches is 26 ' C. Metal A of mass 0).2kg at 70 ° C i3 drapped in Lo the liguid B
of mass 0.5kg at 22 % then the maximum temperatre the liguid reaches is, (meglect the heat biosk

| and the heat capacity of the vessel]

: 1. 30°C 2. 34%C < T ARC
‘ 4, 4'C g 5240
| 07 Three energy levels of electrons of & certain LASER gas arc 15 follows,

(J20X 10K ()3 X 108 K] and ()1 X 10FKL
Prequency of the LASER photons produced from this gas is, (h ™ & X 10 s

S En

|, 25X 10" Hz 3. 33X 10" Hz 3. 2.5% 10%Hz
| 4, 33X 107Hz 5. 25X 10"Hz

| 08, A motor eycle enging pr<uces & certain fntensity level. How many matar eycle should eparate 1o

' | change the intensity level by 1045,
. . : s 3 1D

4. 24 5 18




— [

09, Refraction of & light ray from three glass prisms is shown in diagrams below. A is the prism angle am:l
C is the critical angle of glass.

A<2C A= 26 A > 2C
) i
- f Ty
(<)
- Of the diagrams : iy (]
(1}  OnlyAls true {2) Only B is true
{3} Only A and B are true i4) Oniy A and C are true

(33 AlLA, B and C are trus

i0. Two large insulating parallel plates carry charge of equal magnitude, one positive and the other
negative, that is distributed uniformly aver their inner surfaces.

+
i 8 | 4imm e - B
! i 23 4 &5
+
+
Rank the points 1 through § according to the magnitude of the electrie feld at the points, leasl to

greatest,
(191.2,3, 8.5

(2) 54,3, 2,1

{3} 1,4, and 5 tie, then 2 and 3 tHe
(412 and 13 tie, then | and 4 tie, then §
(512 and 3 tie, then |, 4, and 5 tie

11. The electric flux passing through a hemi spherical surface of radiug R placed in an electric filed £
with its axis parallel to the feld is,

at

1) JRE 2y 2TRE
3) JRE 4) 3IRE
5) 2IR'E

12, Which of he following statements is NOT true about transformers?
{1 Transfer Electrical power from one electrical circudl o another Blectrieal circuit
(2) It"s working without changing the frequency
(3 Work through on electric induction.
(4} When, both circuits take effect| of mutwal induction
{3} Efficiency depends upon the frequency

13, Corrent of 0.75A when a battery of 1.5V is connected to wire of Sm having cross sectional area 2.5 x
17 m? will have resistivity

L [ % 107 Cm (2) 1.1 107 Ckm 3) 7 % 10 Om e
(4) 21 %10 0m (5} 2.5x% 107 {im ft{; ¥ b
\ i_:ll-'il ol
5 A
B
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5 g of watet rises in the bore of capillary tbe when it ke dipped in walcr. If the radiug of bore
capillary tube is doubled, the mass 5 weater that eises in the capillary {uhe above the outside water

Lewe b6
(h 1ig (2)- 10§ (1) 5g
(4 158 : (5] 44
A radionctive sample is tested using & Geiger tube with & thin end widow, When a piece of paper |

e placed betweed the source and the tube! ihers is no fall i the count rate. When the piece of
pRper is repiaced by a thick cheet of sluminium, the count pate falls significantly, but rernaing well |
above the background feval. What fype of radiation does this sample emit? -

{1) Alphaand Beta {2yAlpha and Gamima :
{3} Betaand Gamma (4)Betn |
i5) Gamma |

When photons with an SneTEs of 4 ¢¥ gre incident on @ sitface, the cjected clectrons hawe
encrgies up ta 1.1 &V. W1MPMLUnnmruquirEdm:jﬁm
electrons with an encrgy of upto 10 eN?

(1} deV ’ 2} 129 eV -
{3} 14 eV @y 151V
{5 10 eV
Cansider the following slatements |I

() o particals have (+) and (-} charg® respectively.
{B) The penelration power of fis more than & |

(C) The neutring s the antiparticle of the Fpartical. l
1. Only (Ahs Erue o Only (B) s tme. .
q. Cnby (A) arvd (B) are tri. 4, Only (A)ond {C) are true |
5 all are trug . I

An abject of mass % kg starting from resl gains the velocity ¥ after 65 anid V3 after 10 5. The |
vaniation of the force acting bn the object with time is shown in the graph. The magnitudes of ¥ and _ |

W; are respeotively

e ——

B 0 tis
. 10mg? , 12ms” 2 i5ms’ 0 3. 20ms’ 0
4, 15m$"'.'1['l|'|'|3" 5. llﬁlms"'.lims"

A body initially at rest € ploded in 1o two parts of masses 2y and 3m respéctively having a 1otal
kinetic energy E. The kinetic energy of mass 4 after the explasion i,

v E zx
1. _a Ell 5 3. 5
7 4
S 1 e
4
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A string i3 connected 1o 8 bucket having water of imass m, Then the bucket is whirled in 0 verical
civele with "-'Elﬂﬂiﬂ:r' Y From the ather end, The radius of the civale is r The watar doos pol keave the
Bucket whan il iz verticalbrabove the center, (hen

e

L. = T L
7, mgz"‘l—_":
]
3 i-r:g,lﬂE

4, The tensionT = mT"I

5, '|"'-1r|'1,¢;'=-'5"-!'-i | i

Two oscillating particles having same amplitude are in same phase. Consider the Tollowing
slaiements, ©
{a) Their d=placement is same at any movement.

{b) Their potential energy is moximum &l every movenent.
{2} Their tctal mechanical energy is constant and their magnitude is same.

O the statemend

Oindy (] is true,
DOrby (al and (b) are true,
Omly {b)and () are true.
Chtly (e is brue,
Cmly (b) and (¢) are tne,

Ln e G R —

A heam of light converging to a point 10cm behind a converging lens is incident on the lens. Find
the position of the point mmage if the lens has a focal length of <0cm;

1. 13.% emin fromt of the lens
2. 10em in front of the lens

3. 3 cm behind the lens

4, & cm behind the lons

5 At infimily

A light ray incident on one side of a prism emerges from the opposite side. The incident angle amx
the angle of emergance ane 36" 28 and 507 12" respectively. The prism angle is 60°. The angle of

deviation is,

IRl
2. 26%32
1, 56732
4, 43M16
. - b

&3
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A tube T has o light fitting pisten ot onp end and o small loud speaker L at the other end. Nodes aro
Jetected in the air ot P, O, B and 8. Where PS = 66 m. 1{ the frequency of the sound from L s 800

b Theon the cpelldd ol serund ] air s
oo 764 g 2, 528 ms” 3. 352 ms!
| 76 s 5, |56 mg”

I'he frequency of the horn of a car &g perceived by a stationary observer towards whom the cer is
minving differs from the actual frequency by 2.5%. [f the speed of the sound in air is 320 m3 ', the

gpeed of the car is, ,
' ;
I, &ims’ % T.2ms’ 5. 7.8 ms’
4. 0 me! - 5. 02ms!

Ot end of & petal bar of length §00m and young's modulus 388 X 10" Nim¥is tapped. One can
hear {wo sounds from the ather end with 8 time delay. The density of mental is 800kgm and speed

af sound in alr is 330ms”. The time delay between the two sounes i%,
P - 2. 0893 30115

4, 08 ‘- 5 03315

Angular magnification ol an astronomical telescope.in normal adjustment is 10, The Tocal length of

he objective is 50zm. The separation botween the twao lenses is,
| S6em 2, adm 3. 54.5cm

d, S6.%cm 8, TR ECH

An ideal gas is heated under constant pressure, The ration of prineiple molar heat capacities (r} is ;
[he work done by the gas as a percentags i,
], 25945 2, 50% : 3. 5%

4, 609 5, 40%
Two rods A pnd B are made of same matesial and well insulated. The ratio of their diameser is

I-2. The ratio of their length is 2:1, The temperature difference across the mds is equal, The ratio
of the rate heat flow s, '

| viidl] 7 R :I.L]:|
A4 [E8 5, 4:l

The variation of Fahrenheit temperature (y) with Celsivs temperature (2 ) is a linear graph.

|. The intesception at the y - axis is (%)
7. The interceplion at the x- axis is (-)

3. It i5 through the origin.

4. The interception at x axis and ¥ nxiz both s (-}
5. Al are wronig.

11, A conduetor of lengih Sm, carmying curmsnt |54 is in a magnetic lield of flux density 01T maximum

foree on the conductor is,

I 0I5 2. 6N 3. 75N
4 216N 5. L3N
6



32, The corvent thraugh the ides ammeter aivwn in the eireull is,

1, SA 2, A =
. 1 A
3, 3A 7 o _(\W/
[ ]
5 1A A 2
a0 5
It
E=i4Y 1i

33, The temperature resislance coefficient of the fMlament of & bulb is X107 %, The resistance of the
Mlament at 100 °C is 10062, The resisiance of the bulb becomes 20002 &t temperatire,

. 500°C 2. 200°C 3. 300°%C
4, 4000 3 5 lop®

34, The current gain of the Si transistor shown in the circuil is 100, The emlitter — base voltage of the ,
transistor is 0.7V, The vollags betweerr the collector — emitter lerminals is,

(1) 185 (2} 20v {3) Sv {4} 15w (5} 10w

35, False stalement regarding an ideal operational amplifier iz,

Woltage gain is infinity.
Current gain is infimiky.
Diput resistance is infinily,
Inpat resistance 15 infinity.
Frequency rang 15 infinity.

[ R I A (e

34, The correct truth table for the given clreuit is,

T

. ]—I_f

aJe |[F ]| [a[B [F A |B |F A|B [F
lo [0 |o o (o [0 g [o [0 o |o [o
o |& 14| 8 |1 lo T 0 |1 |0
i+]e [o | [1]o0 [0 1 |o |1 1o [o |
0 i 5 O A 0 7 1 [1 Jo

(1) 2) (2] |4}




The diagram shows an amangement to find the speed of air

—_—m flewing through a pipe. One and of & U wbe filled with water s

1ERH

348,

held near the opening of the tube. Then the water level

difference in the tube iz 9em. The density of the air is Tkgm,
kg 1
The speed of the flow is,

2. 40ms? 3, 50ms’
5, T0ms’

— A teuck' Having smooth floor beard maoves
HI harizontally with uniform velocity. An object it
dropped from certam height so that it hits the

)]

L floor board.

The velosity — time graph for the object is best shown by,

=

(1))

i i i &
{2 : (3) () 3

39. A water drop is falling in air with terminal velocity. 1t comnbines with another fdentical water drop
and make o large drop. Upthrust from air is negligible The ratlo of the termingl velocity of large

drop and small drop 15,

1. 4
4. 2

40, On a day where the room
when the room (empef

mmHg. The fraction of

1
a7
i5

54

|
4.

2 21""'3 % fjil'l_'-l
5. s

lemperature was 27'C, the relative humidity in a closed room was Bl
alure reduced to 177 C the room liid become saturated and some Waler

vapous had condensod. Saturated water vapour pressure dl 27190 and 17°C are2 TmmHg and 143

{he water vapor condensed is,

12 25
s 27 3. a7
g

5



A square shape wire frame ABCD of sides | 0em

4 I 1 I‘ U | u . § . — : ? X
:;!.;: :.: A r.-.-.-r!:.:g 0 is moved across & magnetic feld with velocity ¥
f:.':: 111111 _'um\._t; : as shown in the dingram. The Aux density is
e : s =
i ." = 1‘“_¢J 2Whm®, The voltmeter shown in the circuit 15 an
M 4 ideal one and its reading is Y. The value of ¥ 5,
1. 0.5ms’ 2. 10 mg? 3. 50 ms
4. 100 ms’ 5. 150ms!

L]
LR 5 A battery of emy 10 V and negligible internal
" | — resistinee js eonnected apross A and B of the

capacitor circuit shown in the diagram. Then
A ' I the terminals of the ‘ru}ltnr:r o interchanged
and conpected across A and B, The enerey

nF Zuf

change in capacilor is,
1. Owl T 36 3. 2404
4. 360p) 5, &0ul

43. Three conducting wire are bent in different ways as shown in the diagram. They carry equal current,
The magnetic flux densities at the centers are By, By and Bs respectively, Which comectly shows them in

ascending order?

o

fem

tl!- )
Bi=Bs= By 2. Bi»Bi> Bs 3. Bs=Bi= B
4. Ba=Ba= By 5. Bi=Bi> Ba
44. The length of two wires A and B are equal. The dismeder of A is 3 times that of B. Young's modules

af A i half that of B. Their ends are joined together and make a composite wire. An object is hung

from one end of the composite wire and the other end is fixed to a support, The matio, ﬂmliil_ﬂ"” ff-"l-
extension of B

I, 1:3 . 1 | 3 29
4, o3 B

43, The excess pressure inside a soap bubble (X) is twice the excess pressore inside 2 second soap bubbbe
(¥). The volume cf the bubble (X} is N times the volume of the bubble (Y) value of N is,

_— 205 3. 025
4. 0.125 5. 0.625
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46, An insect of mass m is moving along the rim of a horizontal disc of radius R with constant speed v in

anti-clock wise direction. The disc has movement of inertia 1 about lts own axis about which is
rotating with angulas velocity o in clock wise direction. If the insect suddenly stops, what Is the
angular velocity of the disc? '

R 2. : 1. Immﬂi_
i + g I +mk

4. o - mvR g o+ mvR
| |

47. Choose the eormect: graph to represent the relationship berween the tension (T) in a string of given

length and the frequency (f) of the fundamental note emitted,

f[ f.{/' [ rl/ r['
w0 2) .ﬁr T w1 W

48, A potentiometer wire of length 100 cm has & resistance of 10 0 and is connected in series with a

42,

resismnee (R) and a cell of e.m f of 2 V and negligible internal resistance. A source of emf 12 mV is
balanced against a length of 48 cm of the potentiometer wire. What‘is the value of the resistance [R),

l. 80040 2. 1904 3. TE0Q
4. 7600 S 8000

When the temperature of an ideal gas is incressed by boc K, the velocity of the sound in the gas
become 3 times the initial velocity in it. The initial temperature of the pas is,
1, <13°C _ e O 3, 1200
;AT 5. 327°C

. In the figure is shown a circuit consisting of a battery and R Ry
five unknown resistors. Whan an ideal ammeter s connected E"“:l E
between the terminals A & B, ils reading @8 4A and whenn - i i
resistance 302 i3 connected m sorics with the ammeter its
reading becomes 2A. Now the ammeter and the 30 Ry 1l Ry
reststance erc disconnected and ideal voltmeter is connected _@ ,Ei
hetween the terminals A & B, What would be the voluneter Rs :
read? e |=

1. BY 2.10% 3,12V 4. 14V 5. 18Y

3 oy T
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frseructions © *This question paper consists of 10 questions in 15 pages
+ *This question paper comprises part A and part B. The time allocated for bath purts is
three hours

s

PART A - Structured Eassy (pages 2 -7)

“Answer all four questions on this paper itself
*Write yowr answer in the space provided for each question Note that the spance provided is
Sufficient for your answer and extensive amswer are not expected,
PART B - Eassy {Page 7 - 15)
“Answer four quesiions only. Use paper supplied for this purpose « At the end of the time allocared
For this paper ,tie the two together so that part A is on the tap af part B bafore handling over the

SUDErVIROY,
*Your are permitiod to remove only part B of the quesilon paper from the examination hafl

-

For Examiner’s Use Only

Part O.No |  Marks 2
: Final Marks
A F) I numbeerg =)
3
In words
d —
3 .
] Code Numbers
- -
B g Examiner
g 1.
== e Checked by i
0 :
S — Superviscd by
Total l
Precentage
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(2]

(b)

(e}

it

Answer all 4 quations.

i il @A

The dimgram show a student zitting on 2 lable
rotatmg about the vertical anis &lnuu.gh its cenler,
The rotation speed is displaced on a computer
screen, Initinlly she is stretching arms forward as
shown in the disgram. Then the movernent of
inertia of the table with the student is 4,1kgm*

and the speed of the table is 2.7red &'

Find the angular momentun of the table with the student, Figure 1

e RN R R TS AN IR o RS R AT E L g emn AR RS

P F P T T TR ]

Define the angular momentum of a purticle in two wags.

T T LINE L]

LI ELL .‘...-.r..“ ssiinramiaEbipeianman kb BIERIRIREIT RS asilainmpey

The student while rotating picked an object of
mass 2.5kg at her hand level as shown in the
diagram,

(i} Find the anguiar velocity of the system after that

-------------------------------------------------------------------------------------------------------

(i1} Write down the principle applied for the about calculation.



(1ii). Now the student folds her arms clasing the object tawerds her body. Explain what
happen to the speed of the system giving reasons

i

(iv]). While rotaling as in par {c) suddenly the ohject falls from her hand. What is the angular

velocity of the reaming system in the subsequent motion?

(d) In another expersment using the same set op the tabl.a with the
studen? is rntntlng'with angular velocity 1.5 |~a1;|$",. Mow she put,
dawn |1:°.r omet beg to touch the ground. Due to the frictional torque
from the ground, the table comes 1o rest in 0.753. The moment of
inertia of the system is 4.5kpm? caleulate.

{a) The angular refardation?

)
& 3 D .
BA+— Load
{(a) Why is the sonometes is made of hollow wooden box with holes?
(b) In most sonometer enperiments resonance length is obtained for the fundamental vibeation.
Explain the reason for this?
e
?r.::‘l;'\ E'||_ :l-lln._l |
yPLe e
il B
=
PR
B et i
S e 3 e
e
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(e} A tuning fork of frequency 500Hg is vibrated and kept on the sonometer hox, When the
bength of the wire is 20cm it resonates with the tuning fork, Explain how the resonance state
is obtained by using & paper nider,

......................... SRS AR S A
{d}) The tension in the wire described in part (¢) is 20N, Caleulnte the liner density of the wire

{¢) The volume of the 20N kad hung from the sonometer wire is 12x10° m’, When this load is
Fully submersed in a liquld, the comesponding resonance length is'15cm. Find the density of
the liguid. A

(7 New the Tead is taken cut from the liquid and kept in air. Then vibrating part of the wire
increesed to 80cm by adjusting the bridges, When the wire is plucked from the middle and
vibruted together with a tuning fork of frequency 508Hg, beats are produced. Find the beat
frequency. !

...............................................................................................................

r

The diagram shows an enperimental s2t up to study the variation of saturated wapour pressure of

water with the temperature. —— -
—_— PPR—
. E—- B
; = | ||l ;
::'_-_-,. _"__....... '-.-’ ¥
{a) Latel the parts A B, Cand [,
F DO S e G I e e SR R ER PR S Ay e
Bis s oot e o ia i mpm e b o i 4 S A S g L S A L LR TR Y
i, N et G s T e S L L i P T T e P O L e
0 e s T
] Pt SR A e ST A

T . ¥ -
sapm ek AR ol Y e
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(b} Write an enpression for air pressure trapped inside tube. Aimopheric pressure is Py snd
saturated vopour at temperature 8, is Py

N o e S o B bt o ool W gy e Sy

R e ey S L e e R R P e e
L R e T RN R R e L Lt e R L N R TR

{¢} How do you make sure that the tube is saturated with vapour?

(d} Why is it required fo have a unitrom tube of small crosseetiona] ards?
(¢) The length of the sir colnmn at temperatures 30°C and 42°C are 404cm and 44.lem
respectinely, Almospheric-pressure is 760mmHg, Ssturated vapour pressure at 30°C ils

12mmHg. Find the saturated vapour pressure at 42°C7

(f) Sketch the variation of saturated vapour pressure of water with the temperature, Mark its
value at 100°C.

(g} Befor meaturing the lengh of the air column, the lemperature in the wather bath needs 1o be
raintained steady. How can you do this?

The dingram below show a simple p_rj-gﬂ:aﬁﬂﬂﬂl‘ of an ideal transformer.

Chut purl wahape




The graph shows how the output varies with time.
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(b) The number of the tums on the secondary ¢oil

shaw how the out put voltage now varies with time
{c) Explan why a transformer will not operate using & direct current input

{d} Why is mput voltzge and the out put veltage arc ot in same phase.

{e) Electrical energe is
advantage, for the transmission having

i, Alternating;

----------------------------------------------------------------------------------
.................

a B =




(f) Anac powe of 1206W is supplied to a srnall town from a power plant 10km away. The
tranamission wries have resistane of 0.025) !
#

i Calculate the power loss if the power is transmitted at 40V,

e rre e e e e ULV L CEER L LR LR LRty E i wm S
EErdEE R dS i pAERIE I ARA P Er m A AR ety ey LU S LR R R LR L LRt IniEmissiniET Py e rEY
ErEEpan e iEE rp ey e e T e L A LR LR L LER Rk At FdsdranimEy e bR bl L o

i, Caloulate the pawer loss if the power is transmitted af 24000V

i
e e R e T P R N LR R LR Rl et N T LR R LR R Rt
e R e S P R e R e P PR R e Ak R R U LS LRl detsdErppira e At EEiRiRr e aiiaE

i Estimated how much power saved if the voltage s stepped up from Z40% 0
24000

e s EEAA IR EYi S SiEantRdampd ek king st e ey F T R N TR L LD R ek Rt o
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Fart A = Sturtured essay £ o,

e

=  Answer only 4 quations.

05)  (a) The diagram show a dam across a river having a trapeciam shape cross section.

_3m -

58
* &m ¥
The breadth of the dam at the top =Jm
The breadth at the botigm = Bm
Height of the dam = 3flm
Weight of the conurele =24KN
(i)  Show that the force on a unit length of the dam due to hydrostatic pressurs is given by
p= !-;E Where H is the depth of the river and W 5 the pressure per unil length.
(i If H=16mand W =10*pam” find P value in KN ™',
(i} Find the weight of & wnit leagth of to dam in KN m™
{iv)  Find the masnitude and dircetion of the resultant force acting on a unit length of the
dam (R}
Hydrostatic force P and the weight of the dam W are acting through 2 point at height
H,-"I1 feam the bottom.
(v}  Copy the figure on to your answer soript and mark T,W and R.Find the distence 1o

the peint where R cuts the besement from M,

(k) The minimum operating level of the tank is  1190m ms/. Total capacity level of the tank is
| 194m msl. msd{mean sea level) is the height to the water level from the fea level Total

surface ared and the volume capacity of the tank arc 24 x10° m? and 176 x 10F
m'respectivily. When the water level is rising to spilt level , spili gates are opened and the
excess water is discharged. There ara 5 spilt gates of area 10m x Pm in the dam, Dischares
rate is 3000m* s

(i

(ii}

Water level rises from the minimum operating level to the manimam level during &
ranmy scason. Find the capacity at the minimum operatin level.
[hie to & continuous h::.ﬂj.-' rain all 5 spilt gates were r.||:||=u|:l Find the speed of water

leaving the gates.

(¢} Due to the discharged water flood situation occures in low level area down the rnver. Houses
and roads were submerged due to the flood, People were evacuvated using boats. Density of

flood water 15 1000kgn:?

o —— e e

Find the hight of water level that can make a refrigerator of size £.78m x 0.6m floats
in water, Mass of the refrigerate is 150kg.
If boats of dimensions 2.5m x Im x 0.75m are used to evacuvat people, how,

persons of average mass 60kg can be carried from ane boat? Mass of the i

1 260kg.




0]

a7}

Egch fiber is coated ina r:l.n-:ldmg whidl. peevents leakage of the light from sides. The cladding hes a lower
refractive index than the core. Optical fibers are used in medicine and communication where infrared light
pulses carry disital signals. Also laser light is sent along fiber optic since it has a much spread of
waralengths,

(&} Write teeo uses of fiber oplies,

(k) write twa conditions for total internal reflection?

ic} In which material, the core or the cladding, does the lighthave more speed? Explain,

(d) Refractive index of the core and the cladding are 1.6 and 1.4 respe:iinel’_lr. Find the eritical angle for

these two madiums,
{ed A short pulse of white light is sent out a1 one end of an optical fibre 4km long. Calculale the time

interval between the red and biue light amerging at other end given the speed of light in  air is
Jul 0*ms™ and refruetive inden of blue and red light 1.33 and 1.50 respectivaly,

() Fibre optics are used for decoration purposes alsa, A light sent out at one ead leaves from the ather
end; This is seen as a light dot. This light dot is observed from a microscope in nommal adjustment.
Then its angnlar magnitication is 10. One end of the microscope has a lens combination made of two
canvex lenses of focal length 6cm each. The other end has a convex lens of focal length dem.

(i) IHdentity the objective and the eyepiece, "
(1).  Find the object distance for the objeetive. ¢ He plece -
{ii1).  Find the linear magnification of the objective el
v F |r|_l.‘f|. Hee J{-".i-" :l't .;".l'."'-l 1If--g- P“H”.:-'I':"Sf-f"l"l:t S

(1) (a) Frictional force and viscos drag both oppose relative motion. Suggest one similerity and one

difference between them,

(b) The stress (o) between two planes of molecules in a moving liquid is given by

o= 11_5 ¥ = differrance in the velocites of the
plances
X = their distance apan

Fired ths deerision of 7 n = constant for the' liquid.

() A large wooden plate of arca 10m* floating on the surface of a pond is move o mave horizontally
with a speed of 2ms"'by applying a tengentrlal force, If the pond is Im deep and the water in
contact with bed is stalionary, find the tangential force needed o the keep the plate moving. The
coefficient of viscosity of water 10 Wms,

(11} {a) Draw digrams to show the forces acting on a sphere falling threugh & viscos liquid,
{i).  Atthe insteni of releas (at this moment the sphere is just underneath the surface)
(i}, When it has resched its termineal velocity

(b} Write down an equation for the forces acting on the spheee in (a) (i),

{¢) (i} describe the motion of a sphere projected downward throught a viscos meduam. Assume that
the projection velotity is grater them its termined velocity,

(if} Sletch a graph for the velocity of the sphere against the time,




b)

(d) A spherical ball of radlus | x10"m end density 10° kg m falls freely under granty through a
distance h before entering a tank of water. 17 after entering the water the velocity of ball does not
change, (The viscosity of waser is 9.8 x10 * Nam 5
(i) Write down an expressrons for the veloeity of the ball when it toches the water surface.

(i) What is the terminal velocity of the ball when it moves through the water, Density of
10°kgm®. g = 10 mg?
(i) Find the value of h.

08) ) An electron beam is accelerated from a potential different 2000V, Then it is directod to 8 masnetic |

field of flux density 1x10-°T which extends in a vast area. If the heam enters to the field in different

directions as given below, describe its path in each case

(i) {12 Parallel o the magnetic field.
(2% Perpendicular ta the field,
(3) With some angie {o the magnetic field,

(ii) Caleulate the maximum velocity gained by clestrons when leaving the electric filsd.
Charge of an electron= 1.6 x |0 " C
Mass of an electron =9 x 10 ¥ kg :
(iii} (1) Calculate the distances travelled by electrons in Ins which entered paralle] 1o the magnetic

field.

{2) Find the radius and the period of the circuler of the path of electrons which entered
perpendicuiar to the magnetic field.

(3} Find the radius of the path of an electron entering the field with angle 30°C with the field.

Mass specetrometer used to find the mass of an fon is shown in the diagrmm,

[ ] " &% B @& L] ] L] ] . & -
e R S Magnetic field
& B B o8 B B 8 B @
- [ ] ] a [ ] L ] [ ] - ]
T B W L] a L] ] L] L] 3
.:..a-’ Soreen

Q
*q
i :
S is an ion source. 1t can ernit jons of charge +q. These ions are accelerated by a poteatial difference ¥

applied scross  Q and 5. Then the fron enters a chamber from O where uniform magnetic field of flux
density B prevails, \

[e ],

(i) P isa voltage source. What is the polarity of X7
{ii) Copy the chamber area on to your answer scfipt and draw the path :.d'ﬂl': om in this area.

] (iii) Obtain an expression for the velocity of the fon U when entering the magnesic feld. Mass 1:|1'I.I'|=

ios is m7 e
(v} The ion hits the sereen at T, Mark T on your diagram, If QT = ¥, cbtain an exprassi

terms of m, u, B and g.

e e




09)

Answer only for A or B pari.

(A} o) N number of cclls of EMF I: and internal resistance - connested in , |
(i/Series (HiiParaliel : ' ; I
are joined across &n external resistor R separately. |

{7y Show that the same curn:nt’l-lnwn through R in anch casa if R = 7,0bain an EXPrEssion fior the
eurrent through R
(ii) Obtain an eapression for R 10 gencraie 4 masimurn pawer dissipation from it in each |
combination of cells.
i Series
ii, * Parallel,
GijfN=6,E= 7V and 1= 0.10 how mary hulbs of resistance 0251 shuld be sonnected in
ceries to generate the maximum power dissipatipn through them If they arc joined asras i
cells eombination in series. J

b The sbove cells combination in series [N © 6. =2V ,r=010)] is charged using 2 de current
supply of EME 74V and internal resistande (2 The sircuit diagram for that is shown helow. ¥
and Viare ideal voltmetsr.

i) ‘What is the polarity of the terminal AT
i} The corrent drawn by the current supply is 4A. Calculate Re?
iii) Calculate V| and ¥ sreadings.

¢] The above calls combination i serics is used 10 drive o small motar. The maotor is equivalent to 3
battery of back exf B and internal resistance 200 connected in paratiel with a resistence 2141 45

shown in the diagram.
I
154
110
i

The current drown from the cells combination is 154

(i)~ Whatis the current through 262 resistor?

(i Find the value of bagt amf EY



(iiify  Immediately afier the motor is switched an the back emfE is zero. Then vEry |Iighll:ur|'l.‘.:n1-
flows through the motor. To control this current a resistor Ra is connected in series with
the motor, To Limit the starting current to 3A what should be the Re value?

n
Ko
l__ 314
2]

. B} Analog to Digital Converter (ADC) and Digital to Analog Converter (DAC) are very important c.umpm-m?u
| in electronic equipment: ADC converts analog signals into digital signals without altering their cssential
! content. DAC converts the processed digital signa! back into the analog signal :

As an example in Figure 1, ADC converts the analog signal collected by audic input equipmens, 5u¢,‘h_-ﬂ:£ i
microphons, inte a digital signal that cen be processed by a computer, DAC converts the processed digital
signal back into the analog signal that is used by audio cutput equipment such as a speaker. :

micreptmie Err:'l‘ ﬂlﬁf -
i =1
o ' ~

Figure 1

{a) The ADC shown in the diagram is used to convert the audio analog signal into digital signal. Consider =
basic ADC with 2 outputs given in figure 2,

1y
Lﬂ
T 4 s
-‘ 3 -t
| 1
I »
| =R
SR TR
| Vi -
2
. e e A TR T
zR
- B el = -
: 1%
| i
| R
‘ =
! ]
| Figura 2
|
|
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{1y Capy the given table to your answer seript and fill it giving digital values for €, Crand ©y Tor given
input voltage ranges i

(i) €, Czand Cs values are applied to further coding circuit (encoder) to get the digital outputs By and
Bo. Design a circuit for the encoder using basic logic gates

&

Analogus input Comparator outpils Digital outputs

conditions(V) o & & & i

<Y <025 0 D |
0.25<Vu<l. 5 g 0 i ] ,
0.5V n=<0,75 1 1]

0.75<V <l e | ] 1 1

I
(Bo)vil H:.F_ ——f‘;ﬁ—- .
(b) Op amps shown In the diagram acts . s |
a3 & summing amplifier. It can add (Bi)v2 ﬂ*—i’:’:‘*—‘
input values Vi, Vz. This aleo acts O
Dok i s : Flgure 3 t
(i} Obtain an expression for Vo in terms of data given in {he dizgram
(i} Rewrite the expression for Veattking Ri=R;=Rs=R
(e} Analogue sudio signal produced by a microphone is shown nthe figure 4.
Vivolt) .
L 1 a1 i
s
n::i . '
P - Hmiz) Figure 4
i 7 % ] J_‘ '\.HH lrj..-_,.' ﬂ:
ey .-"-rl‘- I
J i

This analogue signal is applied to the ADC to produce digital signal then to & computer for processing.
A frer that it is again applied to the DAC

(i) Copy the table given on fo your answer script and fifl it giving ADC uutputls and DAC outpat for
input voltages a1 given time intervals, Take Re=R, R;=20R, Ry=10R, Digital signal reference voltage

iEAVY.
[Time(ms) | ADC outputs | DAC output(v) |
Bi | Bo

o
| s
2‘ ]

3

B
5
6 =
7 ’

e A R - e S R o 2 e e '—":[3- - -



(i) Reproduce the output signal generated by the DAC using the above table,

VaulV)

.1'.

> t{ms)

{d] Why is it useful lo digitalize an analogue signal hefare it is heing ‘ransmitted and processed by a
cmputer?

10} Answer only for A or B part.
(AJ{i) Define the thermal conductivity.
{ii) The operation of a petrol ensine is described below.,

The engine consists of seversl cyinders, Some air [s trappéd inside them by pistons, The air 15
suddeuly compressed by lifting the pistons and the temperature s raised to the ignition point of the
petrol, Then the petrol vapour is injested in to the cylinder and allow for self combustion, Due to this
the air quickely expande and the piston is moved downand. The burned air is removed from the
cylinder. The heat preduced due to the combition leaks fram the eylinder and it is absorbed by the
wall of the engine. Due o this the temperature at the inner side’of the engine wall rises to | 307 C. By
a water circulation through the ensin wall its temperature is reduced back to 80° C.The water kaving
the engine at 80° C is sent through a radiator and the temperature is further reduced to 00, Mow
this cooled water I8 again circulated through the ensine.

(a) Explain how the temperature is raised when is air Is 511'1':"5“[3" compressed, using
thermodyramic principhes.
(b} Find the rate of heat flow through the walls cf ensine using ﬁ:'H'-‘-WIHE ﬁﬁ'

The effective area of the wall =625 110 m
Thickness of the wall =0.5¢cm
Thermal conductivity = 2Wm 'k

(¢) Find the rate of water circulation through the engine to maintain the mner wall lemperature &t
80°C, The specific heat capacity of water is 40000ke ' k

(d} The temperature surrounding the radiator is maintained at 20° C by operating & cooling fan,
‘whﬂt -'éll'l’-'ll.ﬂd h‘ﬂ '||:"_: |T'.il'|i!|.|‘|.]l|l 5|_|_;ﬁl.;|= arca -:j[‘ [hc rﬂdi!‘lll_'l[ L 1 Eil'l‘l:lil] th: l:mpl:n'l.iun: af water

at 307 C in the radiator.
The emisiving of the radiator surface is 0.8Wm*k "

{e) Due to the decrease of the fan speed surrannding temperature rises 1o 30°C, E'-:|J|:-i;||_¢|-'|al¢hec5
it effscts the engine operation. A WV 0y 3
s I.r” T,-

| i T E

k""i‘h"'\-\. ln‘_,

£t Eﬂ?‘*"



(B) When high frequency radiation is incident on a iretal surface, electrons are emitied from the surface. To ’

(a)
()

(e
(d)
(e

(f)
(e}

(b

demonstrate this effect folbowing experimental set up Is used.

{iti)

@I:Q @ .  and A ae cathode and anode respectively made af

well polized group 1 metal such az potaclus (K} and
J-"":"ﬁl 7l cecium (Ci) Electrodes are inside vaccunmed glass

| bulb and they are connested 0 an extemal ciredlt as
shown in the diagram. When the fube is in a dark room,

¥ »
the reading of the microameter is zero. When high
| JI i } frequency monoshromatic mdiation bearm is incident on |
Veriable voltage supply the cathode, the ammeter shows a reading. |

What is the name of the efféct fiscussed from the passage?

If the frequency of the radiation is below a certain criticiil value, electrons are not emitied from the cathode
whateves high intensity heam is incident on it. What is this frequency called?

Rudiation of high frequency &5 incident on the cathed Sketch the varlation of ammeter reading with the
potential at X with respest 1o P. Congider both positive and negative patential at X :
Sketch the varlation of stnmeter reading with the potential al X on same anis for three enperiments which

used light intensities L, 21 and 31 af same frequency.
What is meant by & work function of & metal?
Write dowi the Eienstine equation which explains the effect discussed

(i}  Obiain ap expression for the stopping potential using te equation menticned in part (f)

(i) Sketch the variation stopping potential with the frequency

Wark function of the sodium metal is 2.3 ev.
i) Finid the threshold frequency for sodium,

(iiy  Sodium metal is lleminated from radiations of wave length 4.3 X 107m. Find the -maximum

velocity of electrons emmited from the metal.
(iii}  Findthe stopping potential for above mentioned wave length,
Plank constant  (h) =6.6.X 10%s
Speed of light {e) =3X10" ms™
Mass of an electron (m) =9. 1 X 10°Us
v  =16X101)

How do you find the plank constant and the work function using the graph.

¢

in the passage and define ihe terms.
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