Sct 2.

Model Question 2Q7g
i o Group ‘A’

Multiple Choice Questions ;
L. Two equal drops are falling through air with a ste

ady velocjty of
; RAY ill be
coalesce, the new terminal velocity will

Clh/.‘e‘ .
(@) 5x2cm/isec (b) 5x+2 cm(scc © ¢ 5 x (473 ¢ Seo k
R T A T change of angular momentum from 2 J to 4 jn 4 Sec, Thep, the (d)
(‘.l) 25 J (’)) 0.5 ‘ i ((') 1 if k’l‘qu“'
3. The kinetic energy of a particle executing simple harmonije Motigy, fs @ 2,'»
displacement is equal to : :
le Am ht ;
_/lﬂm’_”ﬂ_ (c) Ude
(@)  Amplitude (b) 4 \pz\- @ \
4. A certain amount of monoatomic gas at 27°C is suddenly compresscd to g 2%
The change in temperature will be 127 W&
& 302°C DI /O8E c.  675°C

A Carnot engine works between a hot reservoir at temperatyre T, andt 103
temperature T;. To increase its efficiency Colg
a. T and T, both should be increased b. T;and T, both shoulg \
¢. T should be decreased and T, increased  d. T should be in
Two coherent monochromatic light beams of intensities [ and 4] are
and minimum possible intensities in the resulting beam are
a.  Sland I oy, = el €. Sland 31 d
7. A whistle giving out sound of frequency 450 Hz approaches g stationary Obs. 9Ianda
33 nv/s. The frequency heard by the observer in Hz'is CTVer

a v
2., 400 b. 429 c. 51

Creageq
SUpPerpogeq

8. The quantity in electricity analogous to temperature is % 300
(@) resistance (b) charge (c) inductance d o
9. Along wire carrying a current of 5A is Placed perpendicular to magnetjc field Potengy
Tesla. Calculate the force acting on 4m of the wire, Of flux
(@ 25N
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Or i What i$ rectification:
e &
u construct &

full wave rectifier using twe W ¢
. mj
g conductor

How can YO

working. o

ons

le pcndulum and second's pendulum?

he bub of the simple pendulum jg
S1

Long Answer Questi

9. (1 Define simp

i ¢ otion of t
(ii) Show that m ] i |
expression for its frequency. o :
b ‘
(iii) A simple pendulum 5m long swings with an amplitude o i,

the pendulum at its lowest point and the acceleration at the o
0]

10. (i) Why choke coil is prefe
il erive ~xpression for impedance and current i
(i) Derive the expres p e I L il

o
: i i o fits
rable to a resistor in an ac circuit? Pa

resonant frequency.
iii) An ac source of 220V, 50Hz is connected to series citomy o k

inductor L and capacitor C. If R =200 Q, L = 0.5 and C = ol g QM

(a) calculate the current in the circuit, :

\
X

(

i

(b) the phase angle, and
(c) the power consumed in the circuit.
Or, (i) Why do we prefer a potentiometer to measure emf of a cell rather th &
(i) Why do we prefer a potentiometer with a long wire? 0 vol

(iii) Discuss the principle of the potentiometer and use it to compar,
€ the emf s
S ()ftw
0

obtained when a steady current is passed t is wi sy
passed through this wire. Calculate’ fo“golsv

(a) - the distance of null point on connecting standard cell of | 01

(b) the unknown p.d. if the null point is obtained ata dista.nce- f8 - I

(¢) the maximum p.d. which can be measured by this instry - 940°m,3ncilf
me &

Discus S
: 1scuss the trajectory of a charged particle when it is moving iy nt. :
i. a uniform ]
M Magneio s |

f space where there bt ;ﬁcld ]

orm

(iv) The total length of the potentiometer wire is 10m A potent]
: i

11.

' it in a i
: Belspedt Mmagnetic field of flyx density 047 What
r  What is radioactivity, Explain its cause o E
How will yoy identi
o Chany ldentify q, B and Y radiation from 1V ¥ :
: 8¢ takes place i the nucleys wh T :
* a0 O particle jg emitted 7 a :

i

a¥ray is emitteq.
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3 '*/(‘» ) ©
| ) 2204
oh does water nse in P G
ﬂ‘“‘ 1‘1'[_ water is 73 dynesl(:m ﬂplllary tu i : ~
',,w‘-‘ ‘,‘ m (b) 5 3 ose in .
L ; 3¢ Nep .
@ atrest explodes. The Centre oxfn - is
\w"m‘\&.g along the Parabolic . Masg op thed (c) Sg 0.044
> ;nk““ long an elliptical path r?ﬁ"“l\mcm o
i  simpl® pendulum graph between 2 anq (d)) alg D4
T pola (b) : 1 Temg:.  ONg
p 7" 1t of mon S~mught line By 10 be ““tre:e Hraighy i
@ nn.‘ti n amour oatomic gas a S48 (c) . ne
® ngeiD temperature will be C is s\ldqecuc‘e
he G T N
Y :O:\‘ C b. 3750(: y comi’l‘essed (d) eﬂim‘
o

; .noine working between 3 i
ot engine = 00 K 6755 F iy
¢ mount of heat energy supplied tq tha:d : a e e,
the ¢ b 12 ehgine fro Work Oltpy d. 109e,
! 00 J m SOUrce tof 8oq C

> P

S(\\ ]

o cnd "“m‘di.on for the vibration of ajy colu; S 16005 Eycle? ]mcycle.wha
" _|fthe ube 1s. N ip tube of : & Vg
‘.\.~.ncr3‘15;‘d in length Circulgy 03 ;
_2de thinner b. deg ; Will be
ma IEaSed iny
1w light i the Young's double slit eXperiment Made wiger gth
1S replaceq
by red j;
ght, p
decreases the fringe widg
s b remaip Unaffecteq
increas!
- L the susceptibili d. finst increase
. material has the susceptibility that does not g d then
Wit iy P : epend on tem A dec(n:e
; Diamagnetic (b) Paramagnetic © Fermo Pe‘eat\neﬁ Tt
\ sransformer pasl € @ Noneofa

;) Changes &€ tod.c N
y up or down a.c voltage @ o o

gpat is the ratio of inductive and capacitive reactance in an a.c circuit?

8 ! o © w+lC @ oL

The maximum kinetic energy of photoelectron depends on

, frequency and intensity of incident light

. work function and intensity of incident light

3 work function of metal and frequency of incident light

frequency and intensity of incident light and also on the work function of metal

Group 'B' Bx5=40]
Surt Questions g - .
2 Why are li off during cyclones or strong windstorms? ‘
| Why are light roofs blown g i | e s

5 Calculate mass of an aeroplane with the wings o Bl
velocity of air above and below the wings is 155 m/s and 140 m/s respectively

: e oscillator vary with
 § How doos the I, PE. and toialencle hagpaR e

21
position?
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6.

i

executing gimple harmonic motion js 7
)

L ticle )
it 4 g cms ' at a distance of 12 ¢ Mg
m from the

The veloc an position and
g em from an PO e motion.
o/ :h'-ulmc the amplitude of the rnol}""
i (s in a glass gf wvasesy
in changed? Explain. g
jsh between density and spccﬂlc gravity. :
ok of ice ploating on f'r?sh water can support an 80]{‘ p
st area of the ice plock? y
is more than that in liquid,why?
g at one of 4 closed corrido’r 57 m long below a shoyy b
from the blast to the sixth echo was 2 seconds last
Jocity of sound at 0°C? ¥ H%
to state 'b' along the three
Along which path is the ‘F
nd the least? Give
: 2]
cfficiency of 30%. Its efficiency is
to be increased to 50%. By what must the temperature of
the source be increased if the sink is at 300 K? [3]
Tl?c‘nm'gnctic flux pajsing perpendicular to the plane of a
.cml is given by ¢ = 5t° + 4t + 2, where ¢ is in weber and 't'
in seocnds. Calculate the magnitude of instantaneous emf j
sec. Induced in the :
("4,.)) Il))cﬁne self-inductance and mutual inductance.
(111 Ve & i
Y 77th/\e ANEADIESIOH for energy stored in an inductor.
AL S A.C is more dangerous than 220V D.C. Why?
(11) An iron cored coil of inductance 2 H and : & i
and 50 2 resistance

450 Q and 220 V.
, 50 Hz ac supply i
voltage drop across the coil. S
((;)) .lhe current following in the coil
its phase angle relati ‘
tive to the volta,
(c) tf)e voltage across the coil b
What is cross field? :

When the ice melts, will th
(3] watit

OR (1) An ice €t
rise, fall or remt

(i) Distingu
y5 e thick blo

(i A«
e smalle

what 18 th
y of sound iun solid

3 Velocit
A man standin
found that the time
17°C, what was the ve
taken from state 'a
wcent figure.
system greatest 4

1

4 () A systemis
paths shown in adjé
work done by the
reason.

(i) A Carnot engine has an

(i

placed in gar.
S the an-ang
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na ThomsOn EXPETIMENt, at wha,
ondit;
10n th
e

ii: d Sz
an g
 Thomson experiment, y Aot
. nd . oab Voltage R
i 3 cm- The magnetic field ap gl ACIoss the \ “tron wiyy sty
15 - . of the electron S o Plates g S st a poi
‘,clot‘[y PaSSlng betWe ake 5 and t int S. St
electron and proton haye °n the p) M un e A L
n the ate efl 0 el
ength? SAME Kinggig o i g
i Vm,eluﬂc ] \ Netic ener: e Wh lh -
_ive an expression for the = Whig B
. Der total ener. 1 one of
|l'1 18 ener preakdown? &vor Clectrop in p'h fem hay the 1o .
Whet ™ w a Zener diode RS i
i l‘)gSC“h‘* how can be used a5 5 Volta ¥ o
&€ regy, : 3
Questions Group ' oL o
\nswer S =
,A’“i{) pefin® 'ﬂomler:‘t ¢ :)“ema. Whatare the factor, Sl 7
. e a relation between S ON Which j i
o) chm forque applieq gpg a: hllch it dependsy ‘
pody Bular accel s
clamed ZETHON 4
i steel bmpf : at one end, vibraeg S Produced in rigid
smm at the re_e end, where a small mass of D ¥, frequency of 20 | 3]
@ the velocity of the end when passing thr§ 1S Positioned, Fing % and an amplityde of
() the acceleration at maximum displacem, ugh the zerg Dosition
] T ent i
(© the maximum Kinetic and potential ener: >
i X solenoid tends to contract when a current pg:s of the mags,
: : g ses i
ll (i) Using Biot-Savart law, derive an expression for i i lé]
magneti :
agnetic field intensity due 1o a 1on]g

current carrying solenoid.

iy A coil consisting of 100 eiesiar IoORS MR HIARS SOl Gmicis @l

what distance from the centre, along the axis, the magneticn;1 carries a current of 5 A. At

itis at the centre. eld magnitude 1/8 as great as

. What do you mean by a shunt? Describe i : 31

R () € its use in ¢ 3 .

" ammeter. onverting a galvanometer into an
B3}

(i) State and explain Kirchhoff’s laws of current and voltage. 0l
i) Explain how these laws are used to obtain the balanced condition of Wheatstone’s bridge.
Bl
121
Describe Millikan's laboratory method to determine Planck's constant. 31
When a light of frequency 5.4 x 10" Hz is incident on a metal surface, the maximum
19 §_f the same surface is illuminated with light

energy of the electrons emitted is 1.2 x 10
4 Hz, the maximum energy of the electrons is 2 x 10™ J. Find the
B31

(|, What is stopping potential?

L

if

of frequency 6.6 X 10"
value of Planck's constant.
i Write down laws of radioactive disintegration. [[2311

i Derive a relation between half-life and decay constant. o
ii. 1f 4g of radioactive material of half-life period of 10-years disintegrates, find out -

of the given sample.
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Model Question ‘ ?"f‘ ‘

Group ‘A’
A hole is drilled through the centre of the earth and 4 Stone ig 4 v :

reaches at the centre of the carth, its;
(a) acceleration will be zero

(¢) velocity will be zero @) Kp wmh -
A capillary tube when immersed vertically in a liquid records 5
held immersed in a liquid at an angle of 60° with the vertical, lhe

5

along the tube will be
(b) 2cm © %cm

(@) lcm
Two equal drops are falling through air with a steady vl
coalesce, the new terminal velocity will be oy of
(@ 5x2cm/sec (b)  5x+Zcmfsec (c) 5x (@)
A system is taken from state A to B through three different
maximum in Paths 1,
a. process | b. process 2
c.  process 3 d equal in all process

B

Ve v
mperatures Tl and T2 has

An ideal heat engine working between te
lemperatures are raised by 100 K each, th
» t1€ new efficiency of the et
Shgine

a b.
Gl
ess than 7 d. depends upon the nature of Working
ends has a fundamenta] frequency ¢ h

A cylinderical tube, open at both
vertically in water so that h it is i
alf of it is in water Th
- The fundamentg] £ que

C.  Increaseg
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is the equivalent resistance of th
s 1e giy

w’h:ll 0 Y A
( i ra)
o : 200 it?

10 ) C. 40 ¢

ing fig. indicates th
e [(,l]owll’l&, g € ener
rhe 3 ; gy levels
B jevel © E, a photonb of Waveleng .Qf 4 Certain 4,

1S em;i om, W
0 level | j CMitted, Th, e hen the ¢

,1 ‘riﬂ“ its transition from level 4g/3
guii=<

2E

Movey from

Stem
hoton Produced

s avelen gth 0¥ P

—

v

A Aa
3 i 4

a.
d.
: Group 'B! s
ort Questions : . ' 8 x5=40]
Define viscosity. Does it depend upon tetperaie)
What is the terminal velocity of a glass ball fall; @2
The densities of the glass ball and glycerin areh;g through a tall jar containing glycerin?

: s 6 :
viscosity of the glycerin is 0.85 poise, and radius of ttgxelcgia::%;ﬁii 2g Ii:;\respecmely, e
() If the ice on the polar caps of the earth melts, how will it affect the dur;\tion of the dz&i‘]’

Explain.
2 A
(i) A ﬂgvheel of mqment of inertia 0.32 Kg m’” is rotated steadily at 120 rad” by a 50[\73
clectric motor. Find the kinetic energy and angular momentum of flywheel and the
frictional couple opposing the rotation. P
bp (i) Define Surface tension. , %
(i) Whatis capillarity? i
(iii) Derive an expression for the rise or fall of liquid in a capillary tube. B3l
(i) Whatis Doppler effect? : 1l
(ii) Find the change in frequency when an observer moves towards a stationary source. [2_}
(iii) A car is moving away from 2 stationary listener with a velocity of 20m/s. If }he hom is
sounding at frequency 512 Hz, calculate thle change in pitch of the sound received by tgi
listener. (Velocity of sound in air = 330ms™) '
- e SRR oseliensie!
(i) Distinguish between petrol and diese R _ :
(ii) Explain the working mechanism of a Petrol engine with the h?fo(;f; :lg:ﬂw 5
(iii) A petrol engine CONSUIMES 5 kg. of petrol per hour. If the pow

i f the engine.
caloritic value of petral 11 X 10° K cal per kg. Calgula;: mw;:iﬁ :\:ntczn;er:meng; the hot
5. (i) How does the thermo-emf change 10 @ thermocoupe 21

junction is changed? Explain.
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Or

- and the temperature of hot jy
4 @nmﬁww Mau.mmw 10% VA ana b A,h. _w« ;
temperature is 0°C, find the neutral temperature,
6. (i) Why voltmeter is always noaanﬁmm_ =... parallel an ,, n
) (ii) An electric heating &m&mi to dissipate 1,2 Kw on
Nichrom ribbon I mm wide @n 0.05 Su. thick, Caleuly,
if the resistivity of nichrome is 1.1 x 10°° Q.
7. (i) Whatis work ?:o.:.sz.o; J_nSS. - !
(ii) Does it depend on the ::u:m:.w of _=n._.nni light?
(iii) Discuss Einstein's photoelectric equation, 3
i is p-n junction? s
i M__wv W«.“”M”_.__awg,.vma biased and reverse biaged condition
Group 'C'

o«g ”
T Questions

%e:ﬂ,w»:w.w:__m SHM. Give two examples of SHM, -

(if) - Show that the oscillation of mass suspended m._.c___.. helica] gpyi

(iii) A body of mass 2 kg is suspended from a spring of negligib

the spring 0.1 m. What is its force constant and the time perjog )

10. () Can a charged particle move through a magnetic field wjj
Explain.

(i) Find an expression for torque on rectan

(iii) A slab of copper 2 mm thick and ~..mo

flux density 0.40 T, so that the maxim

flows through it, a potential difference

slab. Find the concentration of the mobi. er.

OR (i) Does the acceleration of a magnet falling through a long soleng

(ii) Derive an expression for the emf induced in a coj] rotating in g y;

(i) A jet plane is flying due west at the speed of 1800 gg

developed between the ends of the wi

ings 25 m long of the e;
location is 5 x 10 ~* T and the angle of dip is 45°,

11 () Whatis the importance of Millikan's oi] drop experiment?
(i) In Millikan-type apparatus, the horizonta] pla
switched off an oj] drop is observed to fall

the electric field is swi

gular coil in a uniform
em wide, is placed jn a
Um pass through the g, b
of 0.81 uv is gn_g
le electrons in copper.

(@) Calculate the radius of Ba.&ob.
(b) How many electronj,
(iii) An electrop and a protop
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he minimum wavelength of X-rays produced by electro
The m FRE)

V volts M_ () holeV @. w\
O - Group 'B'

11.

Short Questions. ; i
12, (a) A ballet dancer so P

(b) Which principle of physics involved in this phenomenon
(©) A computer disc drive is turned on starting from the rest

Given that the disc took 0.750 sec m: the m_....<o to make i ]
13. (1) How does the frequency of vibration of simple u&ﬂ.&ﬁg
: estimate the frequency of a second's bo:&&:ﬁ. ;
(b) A body is vibrating with simple :E.EQ.: motion om.g it
Calculate the maximum value of acceleration and <n~09@
Or, (a) A piece of ice is floating in water. Will the water leve
Explain. ) :
(b) A geologist finds that a moon rock whose mass is -\..‘.N._a 'k
submerged in water. What is the density of the rock? De
14. (a) Whatis Doppler's effect in sound?
(b) What happens to the apparent frequency when both so
towards each other.

(¢) A source of sound generates sound waves which travel
frequency of the source is 500 Hz. Find the frequency of th
observer move with a speed of 30 ms™ ! and approach one ano

15. (a) Whatdo you mean by internal energy of a gas? i
(b) Explain why Cp is greater than Cy. :
(¢) The density of an ideal gas is 1.6 kgm™ at 27°C and 10°
capacity at constant volume is 312 JKg™' K. Find the ratio
pressure to that at constant volume. \
16. (a) How does the thermo-emf ch:
is changed? Explain,

ange in a thermocouple when En

where a= 4.1 x 105 v, 50 g, ECRE
temperature js 0° C, find the neutral temperature, ‘

17. (@ 220vAC is more dangerous than 220V D.C. Why?
(b)) Aniron cored o of inductance 2 F gpq 50 Q resistance laced ;

H m.o Hz .no supply is connected acrogg EM arr
% (b) its phage angle relatiye to the Voltage s =
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er O:om»me-—m.
Ay are light roofS BIGY
® Sih and prove Berno
®

«©

L

®

2 A straight €0
{ peed of 10 m/s making

{nduced across its length.
state and explain Huyge

3
3 Use the principle to

il
4 parallel beam of sodif
srating. The angle betwee
What will be the number o
What is the threshold
light? :
& Describe Millikan's Eu

2 @

wavelength is 2.48

constant is 6.62 x 107
¢ Ifaradioactive nucleus
two year? Explain.
Deduce the expression 1
A radioactive source
atoms, and the ener;
source after 260 days

| B
{0
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Group A"

« ¢ hollow sphere, 4 S0lid spher,

e from the top of an inviined plane in the same n-.& J

(b)  Solid sphere

I velocity will be
5 x 2 me/see ® 5 x/2 cnvsec ©) 5x(gyn
A block of wood floors in the water i
wood (in gmvem’) will be defia Volume Sul
@ 033 (b) 0.66
of a bicycle bursts. Which of the no__oi..nn il
temperature T holds well if y is the ratio of the Specific heatg cw»ig‘ be
) pustd (5 SR ASHTES () prpi-r
Camot engine takes 300 calories of heat from a source at 50( K and
the sink. The temperature of the sink is
@ 400K (b) 250K © 150 K
In the propagation of light waves, the angle between ¢ = .
5 propag gl fd he plane 3.55:.
@ 0 (b) 90° (c) 450
The maximum wave length cf a transverse wave that can be set Uping

@ ¢ ®) 2¢ (©) M~
The instrument for the Aaccurate measurement of the emf of a ce]] jg
@ ammeter (b)  voitmeter (©) Potentiometer
When a current carrying conductor js placed in a Mmagnetic field, the
conductor when the conductor is at an angle of to the Bnmannn.
(@ 45° ) 60° (©) 30°
The agnet is moving away from the coil as shown in figure. In the coil, the

BN Ky 5]

String ¢

(@) will be zero

©)  will flow from B to A

One Rutherforg is equal to

@ 3.7 x10" digs (®) 10 x 10° gjg/s

field,
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] is preferable to a resistor in an ac circuit?

) Why choke coi : B
Or. \ ression for impedance and current in LCR series cirg

(b) Derive the exp
e aEaeY. o :

o) HHLMHH.E.% of 220V, 50Hz is connected to series circuit containing .
‘ , aﬂ.qwn_oob,ruo.mmmnaﬁnmtm.nwwa;v o

L and capacito . (@
circuit. (b) the phase angle, and (c) the power consumed in the circuit.
21. (a) State Newtons formula for the velocity of sound in gases.

(b) What correction was done by Laplace onit?
(¢) a man standing at one end of a closed corridor 57 m long blow a sho

found that the time from the blast to the sixth echo was 2 seconds. If ]

what was the velocity of sound at 0°C?
Describe with necessary theory of Milliken oil drop experiment to d

charge associated with an electron.
(b) What is the importance of Miilikan's oil drop experiment?
In a Milliken-type apparatus the horizontal plates are 1.5 cm apart.
switched off an oil drop is observed to fall with the steady velocity 2.5
field is switched on the upper plate being positive, the drop just rem
potential difference between the plates is 1500 V. Calculate the
number of electronic charges. (Given-density of oil = 900 kg B‘w
10 NSm?, Neglect air density)
OR (a) Sate Boh'rs postulates.
(b) Derive expression for the radius of n™ orbit of hydrogen atom.
(c) Calculate the wavelength of the first line of the Balmer series, if the
line of this series is 4.86 x 1077 m.

22. (@

(c)

IV. Old Chpater- wies Questions Oc—_no»non it

Unit 4: First Law of Thermodynan

Formulae

. Firstlaw of thermodynamics: AQ = AU + AW

Where, AQ = Energy supplied to the system
AW = External work done.

- Isothermal process: P V,=P,V,

Adiabatic process- E\u e Bl
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