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*Answer all 50 questions .
* Mark the correct or most suitable answer with (*) out of the five choices given for each
s guestion from | to 50.
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g= 10 Nkg !

{1} Gravitational field intensity on Earth's surface g = Krd where r - radius of Earth d- density of Earth.
[assuming that Earth is a perfect sphere], Units of the constant K is:
[I_: h’.ﬂ“ts} {2? kgm-ls-l [Ij ks‘“_l-:ls-i [4} kg-||n15-.| {5] ]-:,E'III‘I:S'I

(2)  Which of the following statesment/s iz'are trug?
A - Due to a moving charge only & magnetic field is created
B - A current carrying conductor placed in a magnetic field, always experiences a magnetic force acting,
o il
C - There is always only an attenctive force occures between two parallel conductors carrying current
towards the same direction.

(1} A only {2) B only {3) Conly
(4) A and C only {5} B and C only

(3)  Shown in the diagram is o micrometer serewguage which

consists of (L5mm pitch and 50 divisions in its’ circular TR ©—
scale. When checked for zero error, 48" circular division =0
eoincided with the horizonal line of the sleeve. The actual value =L —— 45
of the measurement comesponding to the reading shown here is;

(11 9.02mm (2] B 48Bmm (1) B98mm

(43 BA6mm (53 9.00mm

(4) A particle "A™ is projected vertically upwards at 30ms” velocity from a point 80m above ground level,
After 55 another particle B is released from rest from o paint 33m right below the point of projection of A
The time tuken for particle A 1o pass B; '
(1) Bs (2) 3s {3) 4.55 (4] 10s (5) Bs

()
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() The path of an clectron entering a magnetic field a1 a certain inclination with a certaiy veloeity is a;
(1) Circle {2) Steaight line (1) Parabola
{4) Spiral [helical | {5)doesn’t move at all

6) « A paricle projecied up al 8 anele with the horizontal from the level ground it & point which is af d
P ] P = P
horizonial distance and h vertical height from the peant of projection. @ is equal w;

= N T i gy A [ pat
(h cosl of 2{deani-n) (<) cinall o[ 2{dtani-A) (3 PRpLT,
fau A -
(4 d-h '[Sjn-.-;n Z(Atand+h)
{73 Consider the fllowing staternents regarding a ray of light entering a
spherical drop of water, ¥

A - incident rays are partially reflected at point A. - : \
13 - incident rays are totally reflected at point A, -

C - incident rays are totally transmitted through A, A
of the statements, |
(1) Omly A is truc {2) Only B is true (3) Oaly A and B are true,

{4y Only A and C are troe. {5} Mone of these is true,

(8} A bullet of mass (00g flying at 150ms™ horizonial velocity gets embedded into a wooden cube of mass
2.9kg hanging from a string of length 30cm. The tension of the string {with the wooden block and the bullgs
mnit) when the system makes 60° angle with the vertical,

(1) 135N (2) 125N (31 140N {4) QON (5) 100N

(%) A plane with Lotal extension of its' wings 50m flies 360kmh™ hotizontal constant speed Vertical component
ol Earth's magnetic field is 5 =10°T . EMF induced across the ends of the wingspan:
(1) D25V (2) 25V (3) 25V (4) 40V (3) 50V

() Water flows steadily through a horizontal whe of Now at 1ms” speed through 10em’ cross section at 2kPa
pressure. The pressure at Sem’ cross section of tube js:

(1) 200Pa (2) 400Pa (3] 500Pa {4y BO0Pa (3} 1000PE
(11} The equivalent resistance across A and B is:

(1) 180 |C lc

(2} 20 | ]' = | |

(3) 30 10 |0

LR ¥ (B¢

(4) 4 0 I i = §

(3) 5iq 1

| 18

(12} A plate of radius 50cm and mass akg is held verically
and is in contact with & step of height 25cm 31 A. What
1% the minimum value of the horizontal force F applied Fasem
perpendicular to the axis of plate so that the plate could

get into the step?

(1) S0N {2y sOVAN (3) 25N
(4) 100N (5) Non of the above

'3
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(13) A smooth cavity is located along a diameler of a
circular horizontal table of radius 0.5m. A ball of mass
90g connected to one end of a spring of spring constam
|9Mem™ is ut rest at 0. |m distance from the eentre of
the table. The other end of the spring is fixed o the
edge of the 1able. Now the table stars to rotate at 100

rads’
Constant angular velocily. The displacement of the ball from its' equilibrium position is;

{1y 9% 15" m (2) 9% 107 m (3 1x15'm
4 9x10"m
{(5) 1x10%m
{14} Shown here s a siring of length L attached 1o a positively charged particle ascillating inbetween two
parallel horizontal plates under & potential difference. ¥, The variation of the reciprocal of the square of

time period (LT of the simple pendulum with the patertial difference (V) applied at the two parallel
sheets is depicted here.

|l]‘
&

= -

s

Y

Which of the following stalement's 15fare true?
{2) Bottom plate is negatively charged while the upper plate is positively charged.
(b} Gradient ol the graph increases if the separation between plates increnses,
{e) Gravilational acceleration g = A L

(1) aonly (2) aand b only {3) aandc only
(4) bandc only (5 Alla,bandec
(15) Two cubcs A and B made of the same material are of similar surface natsre, with different sizes, of
sidelength “2a and a" respectively.
They are heated to the same temperature and allowed 10 conl under identical envicanmenal conditions. The
ratio between the initial rates of temperature Joss of A and B is;
(1 1:2 (2) 2:1 (3 d:1 ORI (5) 1:6
{16) Which of the following is true about the setup shown here?

20V
{1} Charge on capacitor Y is zoro. i LoV
(2) Charge on capacitor ¥ is 30pC auf l §2F
(3} Charge on capacitor X is 30uC _L_ "I I i ”
(4] Charge on capacitor X is 20uC D = - ¥ i .
(5) None ol the above. Lid
S

(17) A thin glass rod is bent into a hemispherical shape of radius r. +Q
charge is uniformly distributed on its' upper half and -Q on bottom
half. ‘The electric field intensity al P which is the centre of the
hemispherical structure;

(e " o I (3) -2 —2_ (5) 0

nley ey e? nig, 2 Lj ,} 8
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{18} Two identical spherical drops of Mercury cach charged (o g potentinl V, combines to form a single drog ol
peslentinl:
(v (2) 213y (3) 24y (4} 225y {5) 2%

(19) A uniform metal rod of length L and mass M is rotaied al-a constant angular velocity o about an axis
through one of its" ends, Now the temperature of the systemy is raised by an amount of (°C. The
corresponding change in angular veloeity is directly proporional to:

(1) Vi {2} w {3) w? (4) % (5) 2

T
L

20) Adlcm long capillary twbe with 20cm length of & Meroyry

column rapped is sealed inoan environment with B Hgem {.;—_H:,m b

pressure, at the horizontal position shown here. When the #lcm Hicm 10em
capillary tube is held vertical, the length of space above Mercury

5,

{1y 12 {2y 1l 3 15 {4y 9 (5) 18

[
(21} Zever Voltage of the Zener Diode shown here is 10V and i
the maximum current passed through it is 100mA. The sy ek Ry
minimum current at steady operational state is 20mA for
Ry, = 2500 The ratio between minimum and maximum
values of Rs is; '

(n (2) 2 (3) 2 () 2 ()1

| -

{22} An AC voltage source ¥V = 240 sin (100t) drives & curreni through 50 £2 resisior, The time taken by the
current through the resistor 1o reach its' root mean sijuare value from the peak valuc is: (Teeia = [l

(1) 255 (1) 2.5% (3) 0r25s (4} 2.5ms (3} 25ms
(23} A rectangular loop of Area (20cm x Qem) is placed at lem Iiﬂn 104
iistance from an infinitely long conductor carrying 204 current:
both on the same plane. The resultant farce on the loop when 10 A Z0em
eurrent eirculates through it is:
i
| Tem "n"-"'——}qmn
(1) ON (2) 3.6% 107N towards keft (3) 3.6% 107N towards right
(4} 7:2% 107N towards left (5} 7.2% 107N towards right

(24) The potential at poimt A of the eireuit shown here is;

= 4655
{IJ' A 102 IuF
(23 2V " 18 611, I
(3) 3V IV _]_ & ol
(4) 3.6¥ anF_ . 3 d {3 v
(5] 4V . T
ir 0
=AY




(23} Which of the following comectly depict the variation of | with 1 where n is the no. of identical cells

(26)

(27)

(18}

(29)

{30}

connected in parallel (cells having an internal resistance) and 1 is the curcent Mowing through the

circuil?

i 4 1

- 8 L =
0 ] | 1] ] { mn
(1) (2} (3}
| &
i E
1] -
L) L 1] *n
0 3
Which of the following shows the correct biasing polarities of
JIFFT given here? [

o .

TFE TRE 123 |13"] ~ 1 ]z2]s]
: S i :_;i ‘T

{1 (2} (3 (4 (3)

Current flows through a metal wire of temperature coefTiceint of resistance 000K . When the lemperalurne
of the wire is increased from 20°C to 80°C |, for the current to remain the same as before, what should ke the

percentalge increment of the potential dilference across the wire?
(1) 46.6% (2} 40 {3) 22.2% {4) 20% (5) 19%

A moving coil galvanometer shows 50 units deflection when a constant electrie current Mows through it.
When a shunt of 1201 is connected across the galvanometr, its' deflection reduced to 10 units. The internal

resistance of the galvanometer is;
(1) 360 (2) 48 02 (3) 500 (4) 54 G (5 120

Two cylindrical containers A and B each contains V volume of an ideal gas al room lemperature , covered
with two smooth pistons, my,. mass of the gas in A , my . mass of the gas in B. Now the two systems are
allowed to expand isothermally up to 2V volume each. Fipal pressure of gas samples in A and B are P and
1.5 P respectively, Which of the following is the correet relationshi p between m, and mg 7

I{l} -"!I'I'I_r.‘ =4 Itip {-E'J zlﬂ.-'. = :'II"I"IH 1'3} :'II'I'I.H = ll'l'lu {4]9!'”,1. =4 my [5_:I lﬂh, = ';'I"I'I[\

355
The speed of sound in Oxyveen ((3;) at a cerain temperalure s +fhns |, The speed of sound in Helium fHe)

il the same temperature will be,
(1) 330 ms” {2) 1420 ms” (1) 500 ms" (4} @50 ms™ (5) 400 ms!

3
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(32}

(33)

(34)

(35}

{36)

(37)

[k

i >WL b i TR s RO

b e e e i T -

&

he input voltage signal fed o the operational Amplifier circuit is as shown here. What sre the possible
maximum and minimum values for the output valtape?
{1y 15 - 15¥ {2} 16V, - 18V (3) +12V, - 12V (4) 13¥, -13¥ (53 3V, -3V

" =
The Boolean expression for the output F of the Logic circuit B ; ) ] }
E

shown  here is  F= (AB)(A + B)for output 1w be

F =, (AB). TA T B) the logic gate X is replaced with; 4@_’

{1) AND (2) OR {3) NOR {4) NAND (5) NOT

A cube of iron foats on Mercury (Hg) with K, faction of its' volume submerged at 0°C temperature and K
fraction submerged ar 60°C. Volume expansivity of | Ig = ¥ug. Volume expansivity of iron= yg, The ratio

Ky .
| .
e 15 equal Lo

1460 TF_g 1-6d rg, 146D g 1464 Fip, 1= 6l Fpry
St fiarral p Rt 21 4 —f adiearaley: | r—— 1
() 1460y, 1) 1460 ryg (3} 1=60 Py 4 1460 TRy, (3) 160 ropg

Figure shows a ray of light falls on a transparent sphere with center
al . The ray emerges from the sphere parallel o line AB. The
refractive index of the sphere material is,

(1) V2 (@) 3 T O

p—.

{5) 2

A uniform metal rod of length L and mass M is rotated at a constant angulir velocity about an axis through
one of its’ ends. Now the temperature of the system is raised by an amownt of £, The corresponding
change in angular velocity is directly proportional 1o;

(1) var {2) w (3} w? (1) = (5) =
Two identical containers with initial volume & 2dm" temperature 27°C and at prassure "P" are connecled
using & thin tube, Now the temperature of one of the containers is made 177°C while the other remaining a
27°C . Now the pressure of the system would be;

(1) 1P (2) 1.2p (3) 1.4P (4} 1.6P {5) L4P
Three rods having equal dimensions with thermal conductivities
K. Ky and Ki are connected as shown here, The ends A and B
are maintained at two different temperatures. Heat flows through K, K,
the paths ACH and AB ap the same tate. Which of the following

relationships is true?
A v i

(1) K3=2(K+Ka) (@) Ky=fate 3) K=K+ K,

1
il R o 3,

(41 KJ=£1KI"' Ka) (5] k3=
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(381 Radius of moon interms of its' mass (M} universal Gravitational constant (G) and gravitational aceeleration

(ghat *h" height above moon's surface is:

oo 2) JP== (3 Jr?“ -k (41 U."'—;’ +oh :sm\;'-“f—h!
(391 The balance point C of the circult shown here is obtained closer to A _
Inerder to shift it closer 1o Be |F' --L_i_F—
(1) The value nf':]muld he renced
(2} A resistor is conneeted in series with the cell B and the
galvanometer, A H
(3} Interchange Egand Es
{4} Increase the value of K. L.
(3] Maone of he above. B
{40)  Which of the following expression/s is/ are true about the equation E = o T*
Corresponding to a perfect Mackbody radiator?
a) T is measured either in "C or K,
b) The value of o is independent of the surface nature of the blackbody,
€} The above equation is valid for ohject of any zeametrical shipe.
(1) aonly {2}-a and b only {3) aand c anly

(4) band c anly (3) conly

{41y Which of the following relationships is correct about kinctic energy of & moving particle (E) and s De
Broglie wavelength (4,,)
(1) Apa E (D) dpa @) dpe g (4) At (5) ApaE?

(42} A 16g sample of radicactive element having Half Life {T 172} two days, decays for 14 davs, The mass of
radivactive element left undecayed afier 14 days is;
(1} 1g (2) O.5g (3} 0.25g (4) 0. 125g (5] Img

{43} A simple pendulum oscillating at time period "I" consists of n string of length " cross section "A" and
Young's modulus "Y". When an additional weight my is attached at the pendulum'’s bottom end, its' new
period of oscillation (T') is given by;

(0T (2) mgT (3 T mgivA () T |'1 e (5) T /YA mg

(44) The work done in making a square shaped flm of soap {llem =|l0em) : surface tension of s0ap
= 3% 10*Nm”’
(1) 6 x 107 () 3% 107 (3 6 x 107 () 3x 10 () 3% 107

{43) A piston of radius "r* and length *1" T sent at speed "u® through a thin layer of oil of viscosity o and
thickmess "d” which covers the inner surface of u cylinder. The resistive force on the piston is;

£
(1 2'—:1:‘“" {2) 2nrinud () “.,mu (4) rer® inud {5) 2nring
i
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(46) A ray of light incident normally on the horizontal face of the glass
stah and just fails 1o emerge from the diagonal face of the prism.
The refractive index of the prism could he,

(1) 2 (2} J3 (%) S|igh!|}' preater than 2
(4) Slightly less than 2 (5) 2 g
{47} An observer can see through a pin-hole the top end of a thin rod /
of height h, placed in a beaker as shown in the diagram. The :
height of the beaker 1s 3h and its" radius is h. When the beaker is 2k
filled with s liquid up o a height 2h, he can see the lower end of
the rod. The refactive index of the Hguid is.
F
3 5 £ 1 Zh ey
(- {E}J_’I mJ; 4 - (5133

(48) A radar emits a signal 9x 1'Hz towards an approaching aeroplane and detects the change in frequency
on recelving the reflected wave as 3 *10°Hz Speed of Radio Waves in air = 3= 10°%ms™ Speed of the

aeroplane is ms™;

(1) 150 2] 100 3150 4125 5]2

(493 A uniform rope of length 12m and mass 6kg hangs vertically from a rigid supporl, A block of mass kg is
attached to the free end of the rope. A transverse pulse of wave length 0.06m is produced at the lower end
of the rope. The wave length of the pulse when it reaches the top of the rope is,

(13 0.03m (2) 0.06m (3} 0.12m (4) 0.18m (5) 2.2m

20y A B, Care three identical rigid eylinders in equilibrium
in-hetween two smooth inclined plenes st 8 inclination
to horizontal, The minimum possible value of 8 woueld
be;

(1) n'(3) ) tan'(%) &l lan"{ﬁ} @ w'(zz) (5 @R

g

T Advanee Leve! — Physics — 08 AL —Gende 13 Fieal Term Test - June 2008




ALZOTRAOL k-1

 govon e oofn op (C6E 00e) Do 58

_ General Certificate of Education (Adv. Level) Examination, June-2018

-

[wmﬂm Benad 11

Physics

o i

01l E [1 ][ e ——
ﬁ | ) PJ sannbude HI Three hours

11

[ 3 - Ben Eocka, 3" Term Test ] 3

Answer 4 questions only.

PPart B - Essay

LI

ih}
()

{d)

ie)

State the conditions required for the validity of Bemoulli's principle.
Show that the Bernoulli's equation is dimensionally correct

The tube shown in the fipure can be used 1o measure
specd of a fluid flow. It's diameters at P and Q) are 0.8m
and O.4m respectively. Two pressure gauges are
connecled to the apparatus al P and Q) to measure
pressure inside it A liquid of relative density 0.6 flows
vertically downwards through the apparatus. P is at a
vertical height 0.75m above (). IT both pressure gaupes
al P and ) read same value, calculale the volume of

0.75m

liquid flowing per second,

A system of tubes with same cross-sections as the above tubes is place as shown below and

made air to low through,

o i . B S M B e lh ] e e i e e e B 1 et

i

The density of the liquid in the U wbe is 1600kgm™ and density of air is | 2kem™, The
velocity of air gt P! is 20ms” Find the height difference of the liquid columns in the U whe,

A water sprayer used in a parden has a horizontal eylindrical tube as shown below.

w

= NN
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T Lk et

It consists of a piston of cross-sectional area dem’ af the end A and siall hole of eross sectional
area dinm” at end B, Caleulate speed of gestion of water through this small hale when a foree of

S0M applied on the piston.
The speed of the piston is ncgligible and no Frictional forces act on the piston. Density of water is

%10 kam .

6. (2} To find the velocity of sound in air, a stadent uses a tube vertically clamped by a stand and changes

T

gl

{h)

the water level inside it Initially the tube is completely filled with water. Then the water fevel
in the tube is gradually lowered, A small loud speaker connected to a variable signal generator
is placed above the open end of the tube The air column inside the tube resonates for the first
fime for the length of air column 130mm when the frequency of the sound of the speaker is
600Hz. ‘The second resonance is obtained at the length of air column 414mm for the same
frequency.

Iy Draw the patterns of the variations of pressure inside the tube for the above two

situations.

2] Calculate the end correction of the tube.

3) Find the velocity of sound in air.

4} Find the approximate diameter of the tube,

Mext the frequency of the lauds speaker is adjusted to a certain value and the air inside the whe
at temperature 39"C is made to vibrate. Then the beats of frequency d4Hz is heard. When
temperature of air inside the tube is decreased 1o 16°C , heard beat frequency is 1Hz, Calculate
the frequency of the speaker.

The student next fixes the tube horizontally and makes the air inside the twbe 0 vibrate with a
certain frequency of the speaker. Then one end of the e is suddenly closed. As a result it is

found that the fifth harmonic of the closed tube is 150Hz greater than the fundamental
frequency of the open tube. Calculate the fundamental frequency of the open tube. (neglect the

end corrections )

Define Young's modulus (Y} for a thin metal wire. Name two other physical quantitics having

similar dimensions to that of Young's modulus.
Shown here is the variation of contraction (e) of a uniform holiow eylindrical plastic rod under

a variable comperessional force (F)

:{;I{l'}mm}
-
: : B i i
.5, | R A SR U SRS i
1 | ' I
e
i i - i
|5._-_._.:’.....,.i--_--_ ...._.i___u.+,-.
mu- HE A Y.t
' : : :
e e i saahee |
i i | : : :
i
0 | ! : | l + F (M)
200 dni 600 a0 [0
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{i}  Write down the Law with which vou can interres this graph, What elastic potentigl
energy {in mJt}y iz stored in the plastic rod under dye external force of SO0NW2

(i)  Caleulate Young's modulus for plastic (x = 3). Extemal dameter of the plastic rad =
dem, Diameder of the cavily = Jem Length of the rod = 90w

(it} The maximum compressional force applied an the rod s SOOON. What i< the

carrespond ing maximum eontraction® What is vour assumprion for this calculation?
[= -

icl A sealed cubical container el external dimensions 2m ¥2m %2m i resting at the hotom of
deep reservorr with sill water, [t 101l mass with the content is 1% 10" kg . Now i is being
lifted gently under a canstani farce using 4 steel wires each of ariginal length 10m and area
af uniform cross section | i’ connected at the 4 cormers of (he comtainer, such that the wire
remam siraight and vertical while the container is horizontally stable, Young's modulus of
steel = 2%10"Nm”. Density of water 1000kgm ™ Proportionality limit for each steel
wire 4% 10 Nm™

() Up to what maximum mass the four wires together can support? What is {he
corresponding extension in cach wire?

{ii}  What is the extension of each wirc in water. Onee the cONtAner is fust raised above

dhe botleim of HESENoIy ]

(i) Now the container is [{fed with constant speed by uniformly decreasing the length
of wirces using a pulley mechanism, Once the box s completely rmised out of water,
extension of cach string is 2.5mm. At this instance, what is the difference in height
between the container and pulfey?

(iv) If the container is completely mised above water surface, by direcily pulling up the
wires (without reducing their length using pulley mechanism) whae would be the
eorresponding extension of each wire?

Q) Write down an expression for the force acting un moving charged particle entering to g
magnetic field at an angle 8 to the field. Introduce the symbols ysed,
As shown in the fallowing figure current of 504 Aows through a thick Cu plate

N
t=0.lem d = {.02m
(i) Find drifi velocity of electrons.
Charge of an electron = .6 x 107
Number of electron per volume of Cy = 2%10%m

(i1} Now consider there is a uniform magnetic field of flux density 2T acting perpendicular
to the direction of the current in the Cy plate and directed out of the paper. What is the
magnitude of magnetic force acting on electrons.

(i) What is the magnitude and direction of the clectric field required te balance the shove

magnetic force,

L)
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(iv) Find the roguived potential difference that should be on either side of conductor to
abram this electre leld. Suite its polarity,

(v} Without applying this potential differencs extemally, it can be obtained by the devimed
of electrons. For this purpose what should be the magnitude and direction of electric
field in the conductor,

itk In the following fgure, it s shown a small wire cool placed near & large bar maoner The axis

of the coil is parallelto the axis of the magnel,

leads kg
m !
{
e
| Wnhig’ poe
I o]
Dl

The cross-sectional area of the coil is 0.dem® and has 150 wms. The varation of miagnetic flux
density (B of the bar magnet with the distance x from it 15 shown below.

Al 4

M =

CE T

=
1
|
R

i -ijj[ I'* -

raw ELE10 EETSS EURPEERY 'ﬂih.- R
Elﬂli'lf[”.r!_pl l'l[T eyl
o & i i .

(i} What is magnetic flux density at a distance Sem when the coil is at that position.

(ii) What is the total magnetic Mux through the coil,

(111} The coil s moved from the poimnt at distance Sem to the point at distance 15cm in time
0.2s, Caleulate the induced electric motive force in it.

% Amswer either part A or part B only

(A) (i | A cell of eml E and internel] resistance r 15 connected B
A,
across a resistor R as shown in the diagram. The
eurrem in the circuit is . Write the expression for the

E
power of the resistor R interms of E, | and r. 4“_
r

&

R _ L
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(B a)

(i1 To zend g constant currend throush the resisior 34 a
diode of barrier potential 0.6Y is connected across i o =% A e

a5 shown in the diagram,
IF the current through the Torward biased diode &
05A, find the curren theough the 407 resistor aml the ‘[“}I

iolal current |

(i) A circudt with a thermistor shown in the diagram s uscd 10 measure the emperature of a

car engine, R s the resistance of the therm istor,

E Thermistor

g} Ohtain an expression for the current 1 through R in terms of K.

b} When the engine temperature 31}':'{3, the current through Ry is 2ero, Find the
value of R at - 30°C.

c) The current through Ry is 0.15A when the engine temperature is 100°C. Find the

value of Rat 100°C.
d) Sketch the variation of the resigtance of the thermistor with the ils temperature.

g)  Find the iemperature - resistance co-efficient of the thermistor,

(iv) To limit the current to 0.15A through Ry, the diode 15 used as in part (i), Then find the

value of K.

(il MName the three configurations of the transistor and draw the relevant circuit diagrams for
npn transistor. Clearly show the input and outpul.

(ii}  The configuration having a voltage and current gain is used as an amplifier.

a) Write three requirements in basing the transistar,

b} Draw the circuit dingram for the amplifier which is biased using a single 9V power
supply and two resistors Ry and R show cleary the input and output tarminals,

c)  Caleulate the valee of Ry 1o produce 40 mA base current. The transistor is a si-type
and potentisl barrser is 0.7 W,

d}  Taking the do current gain & 100.Find R .

(iv) What are the two biasing regions of the transistor when it is used as & switch,

f2
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B) (i} Light dependent resistor LI it used in a Wheatsione bridge as shown in jhe ﬁiagram.
© When light is incident with certain miensity en ke LDR, the bridge is Balanced. Find the

resistance of the LDR under (e ligthir

= TRV
g ﬁkﬂy J30knN
e
LIR §E 1 50%17
Vo

(i} The X and Y terminals of the Wheatstone bridge is applied to the wo mputs of the
eperational amplificrs as shown in the diagram.
P ¥ e [ 1V

5.5kn }wh{lwn

LR 150kt

— I'flll.l

For certain light tntensity incident on the LDR, the potential at X is 138V Then the LED
connecied o the outpul emits light. Find,

i) The resistance of the LDR under this light inensity,

bl The voltage gain of the amplifier,

o) Output voltage.

¢} The diagram below shows a part of a device used to inform people about the flood in a region
where there is a flood threat due to over flow of 1 river,
Insidating lid

} LDR
[1]

Floating subsinnees

Ly, Ly and L;are laser beam directed 1o LDR's , D, and Dy respectively. Initially laser beams

are covered by an opague moveable knob connecied to the piston, When the water level is $m thi
knob is little lified and the light fram L, falls on Dy When the water level is 6m, the knob is further
lifted and light from Ly and Ly fall on [y and D, respectively, When light falls on a LDR it
produces a logic *I” and when no light is incident on a LDR it produces 3 logic 0",
When Dy receives light , a yellow colour LED is lighted to indicate the potential Nood tireat, When
D) and Dy both receive light arange colour LED i lighted to indicate minor flood thread. When [,
o D and Dy all recejve light from L , L; and L, respectively , red LDD is lighted 1o indicate the
major Mood threas,

(i} Taking the inpat signals of [, D; and Lhas A, B and C prepare the relevant truih
table. Fy, F;and Fy indicale the initial flood threat . minor flood and major Nlood

respeclively.

(i) Write'the carresponding Hoolean expression for F, Fy and F, respectively,

(iil)  Draw the corresponding circuit diagram using basic logic gates,
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Answer either part A or part B only

[Ad

(i) Write down an expression for the external work done by gas if it's volume is increased
from Vi to Vi under a constant pressure P. State whether this work is done by 245 0F 0N

the gas

(i} Mass of lkg of water ar temperatore 100°C s converted in to vapour under constam

atmospheric pressure LOIX10°Pa . Therefore it's volume increases 1.00%107 m' 1o
L671m' . The specific lalent heat of vapourisation of waler is 22608 ke (Give all answers
1o its nearest integer valie)

(1y What is the smount of external work 1o be done in the process?

(2] Caleulate amount of heat to be supplied to the system externally.

(3} What is the change of intemnal energy of system? In what form does this energy

exist in gas,
{4y What percentage of energy is used to do external work, during the process?
(3}  Can you name the above process as an ssothermal process? Explain.

(i) (1) A certain mass of cather in a container at 13°C is transforred w3 large container,

(B)

As a result it's pressure drops and eather starts boiling, In consequence to this the
eather cools. What percentage of eather will evaporate when cooling to i

The specific heat capacity of liquid eather = 24x10°0kg'K”' The specific latent
heat of vapouration of cather ~ 3.9%10°Ikg” . Assume there is no heat exchange
betwezn the system and the surroundings,

(2) 300g of water at initial temperature 20°C is placed in the freezer of a refrigerator.
In 2 hours the it's temperature falls to -10°C. Caleulate the rate ar which the heat is
released by water.

Specific heal capacity of water = 42000kg”"k”’
Specific heat capacity ice = 2100/kg™k”’
Specific talent heat of fusion of e = 336000 Jkg''k”

{3)  'What happens to the heat release by water in the freezer,
(4} The door of a refrigerator is kept open inside a room, But the tempersture of the
room does not fall. Instead the temperature in the room rises. Lxplain this.

The liberation of electrons from any surface of a substance s called electron emission, Any piece of
metal block consists of plenty of free electrons. Although the free electrons move randomly inside, they
can not leave the surface of the metal to initiate electron emission.

On reaching the extreme surface of the metallic block, the free electrons do not get any pasitive nucleus
ahead of them, but they will have atiractive force by the nuclei behind them inside the metallic block.
50, to leave the metallic surface an electron must cross a potential barrier offers by the positive nuclei.
This potential barrier which prevents a free electron to liberate from the metallic surface is called
surface barrier. When a sufficicnt external energy is given to the free electrons, it can cross the surfice
barricr and liberate from the metallic surface.

A free electron possesses some kinetic energy. But this kinetic encrgy is not sufficient to overcome the
surface barrier. The extra energy required to just overcome the surface barrier of any metal by an
electron is called work [unction.
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There are mainly four types of electron emission commaonly used, thermionic, field, photo eloctric and
secondary ' .

When a metal is heated sufficiently, the free electrons at the extreme surface of the metal get sulTwient
energy 1o overcome the surface barrier and emit from the metal, This is referred to as thermionic
emission,

When high pasitive field is applicd in front of the metal surface. The influence of this high electrc field
pulls the free electrons and help them to cross the surface barrier of the metal. This is referved as field
cmission

When a beam of high-veloeity electrens strikes on the metal surface, the kinetic energy of the elecirans
is transferred 1o the free electrons on the metal surface, Thus the free clectrons may get sulficien
kinetic energy to overcome the surface barrier and start eloctron emission,

{a)What is meant by the surface barrier and the work function according te the passage?
(b)Surface barrier of a certain metal is 5eV. Kinetic energy of free electron is leV. Find the work

function of the metal
(c)What are the four types of electron emission? Ex plain each method briefly

(d)Thermionic electron beam produced from a

tungsten filament is aceclerated by 200 KV o

potential difference and bombarded with a

tumgsien metal to produce X-rays ﬁ."m:'}.

(i1 Copper filament is not practically suitable
to produce thermionic electron instead of -
tungsten filament. Explain this in terms ﬂkl‘;_
their melting points Hisrran M

(ii) Write one application of the thermionic emission excepl in X m}“ﬁ“ﬁdu:lim

{iii) Find the kinetic energy gained by an electron in electron volts(eV )

{ivi  Some clectrons coflide with K- cell electrons of tungsten atoms and they are knocked out
creating emply spaces L-shell electrons move into these empty spaces. This movement
from high energy o low energy shells releases x-ray photons of wave length 4x10"'m
which is characteristic of the tungsten and it is called K. Most elections are slowed down
dlue to the repulsion from nucleus and their path is deflected. Due to this 8 keV is lost and it
appears in emitted as X rays
{1} Find the binding energy difference between cells K and L
{2) Daes the K, depend on the accelerating potential? Explain
(1) Find the wave length of x rays emitted by deviated electrons

(e} X-rays of wave length 2x10""m hit with the cathode //’;/Km'l
metal of photo shell. The work function of the cathode //*>_

mital 15 5 ke, [ 0 Ty
X,

{i} Find the maximum Kinetic energy of the photoelectrons
{ii) Find the stopping potential iH

LE L
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Part A - Stroctuped Fssay

Answer all four gquestions.

= 10Nkg’
You are required to find the density of coconut oil from a graphical method, Yoy are given

e —

a 100 ml. graduated cylinder of mass 50 . coconut oil and a triple-beam halance only Tor

this experiment
(@} What is the least coutit of the triple beam balance?

(b) The cylinder is Glled (o the 100 m, fevel with oil and its mass is messured to be 132.6

g- Estimate the density of the oil

(c) " Write the experimental procedure to find the density from the graphical method

(d) The graph plotted base on experimental data is given below. All quantitics are marked
in 31 units

%107
P - T EETTELT 'TE T
80 =T 1T .
k- =} -] il 8 - F 1+ —F’H
J -1 - 11 -
.- - - L]
: -
11 = -1 T
B0 - ! u
- i i -
- SREsudss T
40 - i 5 I
20 - o &
T 1~ i B
- ol ki
rl b - - - . . - - a
_II | | 11 e &
¥10
. 0 40 #o o i

I |
(i} Label the axis with SI units
(i} Calculate the gradient. Show the lwo points elearly, which is used 10 find the

gradient
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{ivd Which value of the oil density caleulated in part (b) and part (d] (i1 15 more
accurate 7 Explain

(e} As an indicator of the scevracy and precision of this method. the experiment is
repeated for water having precisely known density,
(i} Sketch the shape of the relevani graph in previous two axis

(i) How do you check the accuracy of the density of vil 7

{f)  How do you use this set up to find the density of an irregular shape metal picce?

It is shown in the following figure, an experiential setup used to determine the specitic

latent heat of vaporization of water by the method of mixture.

(4ii) Calorimeter is place right below the tube T after it stans producing steam at steady
rate. Give the reason [or not placing it below T from the beginning?

| s it
Wil

HIAT

Bp pi
W el
mnthing

i
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(iv) Write down the measurements you iake in the comect order (Introduce the symbols

usel)

(v) Other than the above measurcments, what are the other data required to caleulate the
latent specific heat of vapourisation ol water.

.................................. P L g R PP D RS R PR PP TR TR PR RS LR

{vi) Write an expression for specific latem heat of wvapourisation in terms of

measurements in part (iv) and data in part (v), Assume the temperature of steam as

100",

(vii) Other than the measurements and the daa in parts (iv) and (v), what i5 the other
important factor that you should handle with care? State why you should care it tha

misch 7

B bmes i Eed SRS R BRI I AP R e s aa iR dlEnd eIy

(viii) What procedure do you follow to correct the error due to heat exchange with the

surmrouncing ?
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3. In an experiment 1o find refractive index of glass | using a glass prism. you are provided wribe
aaihing

with a drawing board with a white sheet of paper lixed | an equilateral glass prism, pins,

a pencil and @ ruler. It is required o find angles of deviation for different angles of

incidence.

.I\ ’
! ! pusithar & of the cve

':ﬁ postion y of the eve |

0 [}

(i)  Out of the three lines drawn |, select the correct line as the incident ray and show the

correct positions of placing pins Py and P on it

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

{iit To see the images of pins Py and Py through side AB, out of eye positions x any ¥
which position is more correct,

fiii}  Stale the expenmental procedure do you follow to trace the may of emergence.

(ivi What are the other apparatus you require to carry out this experiment?

{vi Complete the path of the ray emerging from the prism on the above figure and mark

the angle of incidence and angle of deviation.

{vi) Draw the rough sketch of the
graph you expeci and lable the

axis.

ivii) To calculate the refractive index of the prism vou obtain the most important quantity,

the angle of minimum deviation of the prism from the graph. What experimental

procedure can you take to increase the accuracy of the minimum deviation?

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

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




(viiiy If the angle of minimum deviation you Tound from the graph is 37" | what is the
refractive index of the prism?

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

{ix} What difficully do vou find if you try to find the angle of deviation for the incident
angle 15",

Following figure shows a setup circuit to find the valye of an unknown resistor () by a

metre bridge. ; Fiaien

I+ =
(0 You are provided with an exira key 8, —( }—and o resistor of 10 . Show how you

connect them Lo the galvanometer for it's safety?

(i) IT the resistance of resistance box P is zeto, will you be able to find a balance point?

Explain this interms of potential,

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

(iii) 1f the resistance of the resistor box P is inf; nity, will you be able find a balance point?
Explain this interms of potential.

{ivi While trying to find a balance point, no balance poimt is found., Write down twa
passible reasons for ths |

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

[ nid
wriie
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(v) Derive the theoretical relation to plot a straigh line eraph to determine the value of Q).

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

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

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

{viii) The wire may be heated up due to the a current flow in it. Explain the dependence of
balance point on the heating cffect.

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