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Least count of Screw Gauge

_ Value of one part on main scale ()

~ Number of parts on circular scale (n)

Distance travelled (As)
Time taken (A7)

Average Speed, Vi, =

Displacement (A;)
Average Velocity, Vay =

Time taken (At)

Averege Acceleration,
- Change in Velocity (AQ)
(Iil\' =
Time taken (A7)

As ds

Instantaneous Speed, V= lim — =—
P At—0 At dt

- g
. - .. Ar dr
Instantaneous Velocity, v = lim — = —
At—0 At dl

When a particle covers one-third distance at speed v, ,
next one-third at speed v, and last one-third at speed

v;, then

vy,
‘)l“' -

WY, +V,v; + V)

For uniformly accelerated motion (, = constant)
equations of motion are as under

v=u-+at
s=ut+—at*
2
v-v=u-u+2as
Where
u = initia; velocity, |, = velocity at time t

E = displacement of particle at time t

2
When particle is not uniformly accelerated ie,
acceleration of particle is not constant or acceleration
is a function of time then the following relations hold for
1-dimensional motion.

\y= d_S
OV=a
(iii) ds = vdt (iv)dv = adt

For straight line motion upward and downward motion
under the effect of gravity, then

or vdv =ads

v=uztgt

|
h=ut+—gt”
Zg

vo=u’ +2gh where g = acceleration due to

gravity and take +ve to downward and - ve to upward
motion,

For two particles having displacement-time graph with

slope 6, and for 0, possesses velocities v, and v,

v, tan@,

respectively, then v, " tan o,

For a particle accelerated for a time #, with acceleration
a, and for 7, with acceleration a,, then average

(lllI + aztz
acceleration is ay =
t,+t,

Scalar or Dot Product of Unit Vectors

Wii=j j=kk=1 @ij=jk=ki=0
where 7, 7 and j are orthogonal unit vectors.

Vector Product or Cross Product of Unit Vectors
() ixi=jxj=kxk=0

(ixj=k, jxk=i, kxi=j

A-B=ABcosf

and cosO = ——

@ = angle between Aand B
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14. Projection of vector g in the direction of vector A

(i)If |V, +V, |=lV, =V, | and v, is finite, then v, and v,
perpendicular to each other..

Parallelogram Law of Vector Addition

() R=+/A>+ B> +2A4Bcos0

Bsin@

(i) tangg = ———
(A+ Bcos@)

where A and B magnitudes of vectors,

R = magnitude of resultant vectors,
@ = angle between vectors Aand B,

o = angle between resultant vector R and vector A.
Projectile Motion

Suppose a particle is projected from origin on horizontal
ground with a velocity u at angle @ from the horizontal

(i) Trajectory of the projectile

2
gax
2 2

y=xtan -—=———
2u” cos”

2usin @
(i) Time of flight, 1 = %

u’ sin 20

iii) Range, R=
( g e

“2
=g (Here 6 = 45°)

and R,

~<

ucos 0

o u=usin0
-~

Cﬂyo
v
>

/C

I
=
o
[©]

|

>
~Or

.

u”sin’ @
(iv) Height attained, /7 =————
2g

(v) Kinetic energy of the projectile at the highest point
K'=Kcos*6

where K = Kinetic energy at the point of launch

of trajectory

(vi) A projectile is thrown with a speed v at an angle 6
has a range R on the surface of earth for same value of
v and 0 its range on the surface of the moon will be 6R.

Circular Motion

—_db
(i)Angular velocity, ® = (7
[4

3 dw 3 d*0

ii)Angular acceleration, o=—=—F
Ll dt

. mv° g
(v) Centripetal force, F=——=mrw
2

*

p
Force, F= —=ma
dt

Where a = acceleration produced in a body.
* Weight in a Lift
(i) Apparent weight, R=m (g + a)

where a = upward acceleration of the lift.

(ilR=m(g-a)

where a = downward acceleration of the lift.

(iii) If free fall under the action of gravity,a=g
R=0

(iv) When lift is at rest or moving uniformly,a =0
R =mg
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_omy,
Recoil Velocity of Gun, V2 =~ "
:

where m, =mass of gun, m, =mass of bulletand v,
= velocity of bullet.

Impulse

(i) Impules = F x¢

where F = force and t = time.
(i) Impules =m (v - u)

where v =final velocity

and u = initial velocity

Pulleys

Unequal mass (mI > m:) suspended from a pulley

afy" | T

la

m, —m,
(a)Acceleration, ¢ =| —— |&
Iﬂl + ITI2

2m;m,
(b) Tension I'= S b4
' m, +m,

(m1 _mz)g

* If M,>M, then accn of the block a=
(m, +m,)

2m,m
Tension in the string T:;Zg T
(m,+m,) <

*Tension in the string by which pully attached

4m,m,g

_(m1+m2)

22. Friction

(i) Angle of friction, tan @ =

R N

|
|
i
1
|
|
1
1

Applied force F

f L e

(ii) Coefficient of friction U = N

Where f=force of friction,
N = normal reaction.

(iii)Angle of repose

Angle of friction ( 9) = angle of repose ¢

(iv)Acceleration of a body down a rough plane

a=g(sing—pcosq)

(v) When force is applied on lower block common
acceleration, a = ug

* Work

W= F.5=Fscosf
where F = constant force,
s = displacement of body,
@ =angle between displacement and

*

Energy

] 2
(i) Kinetic energy, KE = Em\’"

where m = mass of the body,

v = velocity of the body.
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(ii) Potential energy

L,
(a) Elastic potential energy, U = EkX'

Where k = spring constant

X = compression or expansion in
spring

(b) Gravitational potential energy,

=-Gm,m,/r

(c) Electrostatic potential energy,

U s l qlq?_

r

(i) p= F v
*  Callision

mu, +m,u, =my, +m,v,
(when linear momentum is conserved)

where m, and m, = masses of the body which
undergo collision,

u, = initial velocity of body of mass m,,
u, = initial velocity of body of mass m, ,
v, =final velocity of body of mass m, ,

v, =final velocity of body of mass m, .

(i) Inelastic collision
m, —em, (l +e)m2
(a) V= = |u, + U,
m, +m, m, +m,

(1+ e) m, | Mo —em,
bV, =| ——— |y, +| —— |u,
(b) m, +m, m, +m,

(i) Elastic collision

Lo 1, 1, 1,
a) —mu, +—myu; =—my, +—m,v,
@) 2 2 2 2

(m, —m,)u, N 2m,u,

m, + m, m, + m,

(b) Vi =

2myu, " (my —m, )u,

m, + m, m, + m,

© %2 =

(iii)Coefficient of Restiution,

vz—v,‘
€= =

W —;

(iv) Energy Loss in Collision
(i) Elastic coallision, for first (incident) particle

:
K, (m—-m,
K, m, +m,

AK

lost __

4m,m,

Py

K. (m+m,)

AK oSt
T' =100% (if m =m,)

i
(ii) Inelastic collision, loss in KE

mm 2 )
17772 2
u, —u,) (l—e )

1
Klu.vl =
2 m +m,

Equation of Rotational Motion

(0=0,+at)(0 = a)(,f+%0u2 W@’ —w; =2a0)

Centre of Mass
(i) Centre of mass of N particle system

mx, + m,x, + +m,x,
Xew = -

m +m,+......+m,

where X, X, x, are the distances from the

centre of masses m,,m,

(ii) Velocity of centre of mass

- mvi+m,va+
V= =

m, +m, +

where v,,v, v, be velocities of the partices

having masses m,,m,
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(iii) Acceleration of the centre of mass

- ma +m,ax+
a= .

m, +m, +
where a,,a, a, be accelerations of the partices

having masses m, ,m,

(iv) Momentum of centre of mass

m p,+m,p,+

p =
m, + m, +

Moment of Inertia
(i) Ml of n particle system

n

.

I = Zm,l;‘
i=1

(i) Ml of a body 7 — pfK>

Where M = total mass, K = radius of gyration.

|
Kinetic Energy of Rotation Kj = ) lw

Kinetic Energy of Rolling Body
(i) KE of rolling body,

E

rolling — translation rotational

rolling

— lmv2 +l mK*w®
2 2

(ii) Total kinetic energy of a rolling body

I 3[ Kfj
=—mv | 1+—
2 re

Rolling of a Body on an Inclined Plane without Slipping
: . gsinf
(i) Acceleration of the body a = 7

1+
r

(i) Velocity of the body, when it reaches the bottom

2gh  [2glsin@
K*

1+ 1+K_

2 2

r r

V=

(iii) Time taken by a rolling body to reach the bottom

26. Torque
(i) torque of a body, 7 — yx F

(i) Work done by a body, W = 7. 49
(i) Power, P= 7. o =7-27tn

2
(iv) Power of torque = 7 X T
Theorem of Perpendicular Axis,
y

z
I,=1, +1)‘

where [, = Ml of the body about axis

perpendicular to the plane of
lamina,

I, and [, = MIofthe lamina about two

mutually perpendicular axis of
lamina.

Theorem of Parallel Axis,

I =1, +Mr’

M

'
-

Ml of the body about an axis
passing through any point,

MI of the body about an axis

passing through centre of mass
of the body,

= Mass of the body,

= Distance between two parallel
axis.

27. Angular Momentum
L=lo & L=rxp
Law of conservation of angular momentum
lo =10,

The angular momentum of electron in nth orbit is given
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28. Newton's Law of Gravitation

Fe Gmym,

Y

5
Acceleration due to Gravity

_GM

J 3 eight W=m
8 R’ weig g

Variation of g
(I) due to Shape g('qml/n/' < g/mlt

(ii) due to rotation of earth

GM

g pole = RZ

g =
equator

r
quuumr < 8 pole

@ R=0.034 ms>

24
If @=17w, orduration of day T = ﬁ =14h

then objects would float on equator.
(iv) Variation at depth d

g:g[]—i] g§-8 :i
R g R

Gravitational Field

g=F/m, (i)&=-
(Outside)

.. e
(i) & R (Inside)
Gravitational Potential Energy of Mass m
-GM
U (’.): GMm
»

GMm
At the surface of the earth Uo = R

Escape Velocity

(i) v, =4/2gR

gnGp

iv)v, =R
(iv) V. 3

(no efect)

Orbital Velocity of Satellite

3N 23 e GM V.=V —_—
Y=y (ii) "o = e 2(R+h)

\%

e

(i) Yo =7 (forh<<R)

Time Period of Satellite

Energy of Satellite

GMm

(i) Kinetic energy K = 2

GMm
(i) Potential energy U = —
(i) Total energy

(iv) Binding energy BE =-E

Geosynchronous Satellite

(i) T=24h i) T°

amr?\"
(iiy h = P —R  (iv)h=36000 km

Two planets A and B have the same material density. If
the radius of Ais twice that of B, then the ratio of escape

VA
velocity _ is 2.
VB

Kepler's Laws
(i) Law of orbits : orbits are elliptical.
(i) Law of areas : equal area swept in equal time

AM_ L
At 2m

(iii) Law of periods

) N ; . :
‘mux ’mm:vmm Imux

T o7
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Bulk Modulus of Ideal Gas

The acceleration due to gravity at a depth d where g is (i) K _ (i) K _
acceleration due to gravity on the surface of earth, will isothermal = P adiabatic =V P

1——

d 33. Thermal stress
be 8( R)'

(i) Thermal stress = Yo (At)

The graph between horizontal velocity and time tin a
projectile motion is given by : (ii) Force = YAa (At)

] . Work Done in Stretching

1 :
()W = o x stress X strain x volume

1 o N2
(iyW = — x Y(strain)” x volume
Deforming force

Stress = Cr ti I 2
0SS - sectional area (stress)"

P
Strain (i) W = ) X x volume

AL (iv) Potential energy stored
(i) Tensile or longitudinal strain = T

1 ;
. U= — x (stress) x (strain) x volume
(ii) Shearing strain = ¢ 2

AV (v) Potential energy stored per unit

(iii) Volume strain = —— 1 :
4 voume U= - % (stress) x (strain)

Hooke's Law

Loaded Beam
(i) For stretching stress = Y x strain

 Deoress s
y - FL (i) Depression AV
A(AL)

(rectangular)

. /48

(i) For shear stress = 1 X strain O0=———
12Ynd

(cylindrical)

n=-— Poisson’s Ratio
Ap

(iii) for volume elasticity stress = K x strain

- —— —-AD  —-Ar
(i) Lateral strain = —D —’_

. AL
(AV i V) (i) Longitudinal strain = T

lateral strain

1
Compressibility B= z

- longitudinal strain

Elongation of a Wire due to its Own Weight —1<5<05 (theoretical limit)

Al = I Mgl _ i c0=02-04 (experiments)
2 YA
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36. Principle of Continuity

Av = Constant
where A = area of cross-section,
v = velocity of flow.
Bernoulli's Theorem

1 ,
e pgh = constant

where p = pressure

1

5 PV2 = kinetic energy per unit volume

pgh = potential energy per unit volume
Velocity of Efflux

v=4/2gh

where h = height of the hole.

The time taken by the liquid to reach the base level in
above case

2(H —-h)
g

where H = height of vessel.

i=

Viscous Force

d
F=-nA £y
dy
where n = coefficient of viscosity,

A = area of layer of fluid in contact,

dv

dy = velocity gradient between the layers.

dQ _mpR’

Poiseuille’s F I
oiseuille’s Formula di 81l

where L = length of the capillary tube,
R = radius of the capillary tube,
p = pressure difference across the tube.

| | _2r'(p-o)g
Terminal Velocity, V;/=—-—" " —
9 n
where r = radius of the body,
P = density of material of the body,
o =density of fluid,

n = coeffidient of viscosity.

Surface Tension, T = 7

where F = force per unit length.
Force due to Surface Tension

(i) Force required to lift a thin wire from surface of the
water F=Tx2]

where | = length of thin wire.

(i) Force required to lift a rectangular plate from surface
of the water F=2T(I+Db)

where I =length of rectangular plate,
b = breadth of rectangular plate.

(iii) Force required to lift a circular plate from surface of
water F=1Xx2mrr

(iv) Force required to lift a ring from surface of water
F=T(2r,+2n)

where 1, = inner radius, , = outer radius.

(v) Force required to separate two glass plates of area
A containing a liquid film of thickness d between them,

P24
d

Work done to Increase the Area of Surface Film by A
W=TxA

Work done in blowing a soap bubble of radius r

W =8xr’T

Work done in splitting a liquiddrop of radius r into n

identical drops W =4nTr (n“3 - 1)

Work done in combining n identical drop of radius r to
form a big drop of radius R

W= 47[7"(/1)'2 -R? ) =4xTr’ (n —nm)
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42. Capillary Rise or Fall of a Liquid

_ 2T cos®
rpg
h = height of liquid column in capillary,

h

T = surface tension of the liquid,

0 = angle of contact,

r = radius of the capillary tube and d is
the density of the liquid.

2T

rpg

For pure liquid 6 = 0° h=

(a)If g <90", then there will be a capillary rise.
(b) If 9 =9, there will be neither rise nor fall.

() If @ > 90", then there will be a depression.

When temperature of water increases its viscosity
decreases.

Variation of terminal velocity v, and time for a long

Vr

column of a viscous fluid will be :

Excess Pressure
(i) Excess pressure in a liquid drop of radius, r

T

r

p

(ii) excess pressure in a soap bubble of radius r
4T
P=—
”
(iii) Excess pressure in a soap bubble of radius r,
2T

7

when it is inside a liuid p=

If two soap bubbles of radii 7, and r, (rI > rz) are in

contact with each other, then the radius of curvature of

nr
r=
K-

their interface

If two soap bubble of radii 7; and 7, combine in vacuum

to form a single bubble of radius r under isothermal
condition, then

10

If a number of small droplets of water, all of the same
radius r, coalesce to form a single drop of radius R,
then

o i(l_i]
Rise in temperature = Jps\r R

where s = specific heat, p = density.

The radii of two limbs of a U-tube are 7, and r, . Aliquid

of density p and surface tension T is poured in it. The
difference between the levels of the liquid.

)

5
C=—(F-32
(F-3)

5
(i) K= C + 273 (iii) K=§(F—459.4)

(i) Triple point of water 7, = 273.16 K

(ii) Absolute zero 0K = -273.15"C

(i) Isobaric, p = constant; ? = constant

(i) Isochoric (isometric)

p
V = constant; ? = constant

(iii) Isothermal T = constant; pV = constant
(iv) Adiabatic pJ’” = constant;, 777! = constant,

p' 71" = constant

(i) Isobaric slope  :Zero

(ii) Isochoric slope : Infinite

(iii Isothermal ~: Slope = —5

: Slope = 12

i) Adiabati
(iii) Adiabatic %
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(i) Isobaric W = p(V,-V,)
(i) Isochoric W=0
W =nRTlog,(V,/V,)

(iii) Isothermal
W= 11RT(2.3O3)]0gm (V /VI)
W =nRT(2.303)log,,(p,/ p)

WR(T,~T,)

(iv) Adiabatic: W = y—1

(iv) In expansion

<W.

adiabatic isothermal < isobaric

(vi) In compression

W

adiabatic

Work done depends on path on pV diagram.

>W

isothermal isobaric

(i)Isobaric O =nC AT

(ii) Isochoric Q=nC,AT

(iii) Isothermal Q=W =nRTlog,(V,/V,)etc.
(iv) Adiabatic Q=0
(i)Isobaric AU =nC, AT

(i) Isochoric AU =nC,AT

(iii) Isothermal AU =0

_nR(T,~T,)
R0

The graph between motion of planet and time period of
revolution is given by :

(iv) Adiabatic AU =-W

T2

R3

Work done per mol in an isothermal change is

V2
W =RT log, 7
1

(i) Isothermal bulk modulus K =p
(i) Adiabatic bulk modulus K =y p
(i) Work AW = areaenclosed in pVdiagram

AQ =AW

3
i U :ERT

(one mole)

3
(iy U = ) nRT (nmole)

3
UmmmmeAU=5ﬂRAT

54.AQ=AU +AW, AU=AQ-AW

Both AQ, AW depends on path, but AU
does not depend on the path.

AQ= AW, AU=0

AQ=0, AU=-AW
AW=0, AQ= AU=nC AT
AQ=AU+ AW,

i) Isothermal

ii) Adiabatic

(
(
(iii) I1sochoric
(

iv) Isobaric

AQ=nC AT,

AU=nC, AT,
AW=nRAT

AU=0, AQ=AW

(vi) Free expansionAU=0, AQ=0, AW=0
AQ

mAT

(vy Cyclic

(vii) Specific heat s =

(viii) Change of state AQ=mL
(ix) Work converts into heat

W =JH (J=4.1860J.cal™)
(x) Memorable point

2|.4 — 2)( 2(14 =264
0 T

(i) Efficiency of engine, n=1- == =1--=%

9 g

where Q, = amount of heat absorbed by the working
substance from the source at T K.

Q, = amount of heat rejected to the sink at T,K
(ii) Coefficient of performance,

o _0 T,
w-0-0 T IL-T,
where W = net amount of external work done.
5 40
T
where T = absolute temperature,

204 =132,

B =

Entropy

m = mass of substance,
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56. Pressure Exerted by an Ideal Gas

lmnc’
Pressure p = ﬁ

where m = mass of each molecule,

n = number of molecules in the enclosure,

c =root mean square velocity of molecules,]

V = volume of container enclosed mass M of gas.

According to the kinetic theory of gases total energy of
a gas is equal to kinetic energy.

(i) Boyle's law p < V (--n & T = constant)

(i) Charles’law V oc T (-.-n & p = constant)

v_V,

(iii) Avogadro law FI: N,

(iv) Ideal gas equation pV =nRT
where p = pressure of gas,

V = volume of gas,

n = no.of moles

R =ideal gas constant,

T =temperature of gas,

(v) Dalton’s law of partial pressures

Pr=ptpP,tpPst..
where p_ = total pressure,

P, P, ... = partial pressure of the number of
gases.

(i) For monoatomic gas = 3/2 kT (per molecule)
and 32RT (permole)

(i) For diatomic gas = 5/2 kT (per molecule)

52 RT (per mole)

(iii) For triatomec gas = 3kT (per molecule)

= 3RT

and

and (per mole)

(iv) Emissive power E=—

A-t
% |- |& |-
a a,
E=oT* (0=567x10" Wm™ K™)

() E=o(T*-T)

(for a black body)

(i) e=eo (T*-T,) (for a body)

61.

d0 ¢cAc
oy T sz 94 _ 04
) dt  ms ( O )
df Ao
i)~ =706
dt  Vps
Newton’s Law of Cooling

Q_Q'v 9+07
(i) = ‘=K( B '—90]

AT=b (b=2.9x10" mK)

(i v=ni (i) n=1/T

(i) m = mass per unit length

Ingases v =

(V") {Vsoundlvrms = }/ /
(i) y=asin(wt-kx),
(ii) Wave velocity v= @ /k
9y
particle = 5[

(iv) Maximum particle velocity (v

(iii) Particle velocity v

particle )max =wa
7 . oy
(v) Strain in medium =— ——
ox
(vi) When a longitudinal wave propagate through a
material medium then energy and linear momentum
always remains constant.

wee 2 2
i)l = 27° pvn’a’ locn a

/
(ix) Intensity level in decibel = 10 log [_j

0
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(i) Resultant amplitude

a= \/af +a; +2a,a,cos ¢

(i)  Resultant intensity

= 1 +1,+2II, cos¢

(ii) Constructive interference

¢=2nm a_ =a +a,

ma

b = (\/1—I +\/Z )2
(iv) Destructive interference

p=@n-N7 8, =a-s,

o= (JE I

(v Beatfrequency =n,-n,

(i) y=—-2asinkxcoswt (ii)y =2a cos kxsin@ t

(iii) Vibrations of a string

(fundamental)

(p" harmonic)

The ratio of successive harmonics frequencies

Mo Ese wr= 1 3205358 s

m= zr°d
(iv) Closed pipe Fundamental n, =v/4L
Only odd harmonics present
nin N iw=1:3:0:w
(v) Open pipe Fundamentaln, =v /2L
Both even and odd harmonics are present
n:nin,=1:2:3:..
(vi) Both ends open, clamped in middle
(a) Fundamentaln, =v/ 2|

(b) First oertone n, = 3n,

(c) Ratio of frequencies n, :n,:n,=1:3:5:.

3
(vii) One end clamped

(a) Fundamentaln, =v/4l
(b) First overtone n, = 3n, etc.
(c) Ratio of frequencies

PR 5 R 5 el I Bt

(ix) Tuning fork
where t = thickness, | =length of prong,
E = elestic constant and p = density
64. Doppler’s Effect
(i) Observer stationary and source moving
(a) Source approaching

(b) Source receding

! v
n = n
v+,

Source stationary and observer moving
(a) Observer approaching source
' v+ Vo

n=—mm—mn
14

A=A
(b) Observer receding away from source

, V=V
n'= 0 p
‘J
(iii) Source and Observer both are moving
(a) S and O moving toward each other

A=A

v+v
n = % n

V—V.
(b) S and O moving away from each other

v—y
n'= O n
V4V,

(c) Sand O in same direction, O ahead of S

v—y
n'=—2p

V—V,
(d) S and O in same directon, S ahead of O

, VY,
n = n
V+v,
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SAMPLE PAPER CLASS - 11™ SUB: PHYSICS
Time:-3 hr
INSTRUCTIONS :
1.QUESTIONS NO. 1 will be carrying 20 Questions of 1 marks each.
2.Question NO. 2 to 8 will be carrying 2 marks each .
3.Question No. 9 to 15 will be carrying 3 marks each.
4. Question No. 16 will be comprehension type.
5.Question No. 17 and 18 will be carrying 5 marks each.

(Marking Scheme: Unit 1 = 3, Unit 2 =9, Unit 3 =10, Unit 4 =11, Unit 5 =5, Unit 6 =5, Unit
7=28,Unit8 =7, Unit 9 =4, Unit 10 = 8, Numericals =15, Total = 70)

Section A: 1 Mark Questions
Q1. Multiple Choice questions:
I) Dimensional formula of torque is
(@) [ML? T (b) [M2L2T] (c) [ML?T?] (d) [M* L T
i) Slope of vel — time graph gives
(a) distance (b) speed (c) acceleration (d) none of these
iif) SI unit of impulse is (a) N (b) Ns (c) Nm (d) Nsm
iv) If a light body and heavy body have same kinetic energy, then which one has greater linear
momentum?
(a) Lighter body (b) Heavier body (c) Both have same momentum (d) Can’t be predicted
v) A pair of equal and opposite forces with different lines of action produces
(a) Rotation without translation (b) Both Translation and rotation (c) Translation without rotation
(d) Neither translation nor rotation
vi) The areal velocity of a planet around the sun is constant, this is called as
(a) Law of areas (b) Law of periods (c) Law of orbits (d) Law of gravitation
vii) What does the slope of stress versus strain graph give?
(a) Strain (b) stress (c) modulus of elasticity (d) none of the above
viii) For a given fluid in laminar flow, at a particular temperature, the shearing stress is:
(a) directly proportional to strain (b) directly proportional to (strain)2 (c) directly proportional to
strain rate (d) inversely proportional to strain rate
iX) For an adiabatic process, which of the following is true?
(@)AP=0(b)AV=0(c)AU=0(d)AQ=0
X) The monoatomic molecules have only three degrees of freedom because they can possess
(a) only translatory motion (b) only rotatory motion (c) both translatory and rotatory motion
(d) translatory, rotatory and vibratory motion
xi) The function of time which is not periodic among the following is
(a) sin wt (b) cos wt (c) e-wt (d) sin wt + cos wt
xii) A particle is executing SHM of amplitude A. At what displacement from the mean position is
the energy half kinetic and half potential? (a) A (b) %‘ (c) % d)vV2 A

xiii) In the relation pu = PV/RT, p is (a) Number of molecules (b) Atomic number (c) Mass number
(d) Number of moles

xiv) When two systems are in thermal equilibrium, the quantity which remains same in the two
system is (a) volume (b) pressure (c) temperature (d) density

xv) Water rises in a capillary tube to a height of h. If the area of cross-section of the tube is made

h
one-fourth, then the water will rise to a height of: (a) h (b) > (c) 2h (d) 4h

xvi) What is the effect on escape speed if the object is taken on the surface of another planet
having same radius as earth but density 4 times the density of earth?




(a) remains same (b) becomes half (c) becomes twice (d) becomes four times

xvii) Which motion does not require force to maintain it?

(&) Uniform circular motion (b) Elliptical motion (c) Uniform straight line motion (d) Projectile
motion

xviii) A body cannot have (a) A constant speed and varying velocity (b) an acceleration and a
constant speed (c) A uniform velocity and varying speed (d) non zero speed and zero
acceleration

xix) If x = a+ bt? where x is in metres and t is in seconds, find the units of b?

(@) m (b) ms2 (c) ms? (d) m?s?

xX) A body oscillates with S.H.M according to the equation: x(t) = 5 cos (21t +11/4), where X is in
metres and t is sec. Calculate frequency (a) 5 Hz (b) 10 Hz (c) 1 Hz (d) 21

Section B: 2 Marks Questions
Q2. Define light year and astronomical unit?

OR
Check whether the following equation is dimensionally correct % mv2 = mgh

Q3. Derive relations between angular velocity (w), frequency (V) and time period (T)?

OR
A bomb is dropped from an aeroplane when it is directly above a target at a height of 2000 m.
The aeroplane is moving horizontally with a speed of 500 kmh-1. By how much distance will the
bomb miss the target?
Q4. Two masses of 1 g and 4 g are moving with equal K.E. Calculate the ratio of magnitude of
their momenta?

OR
If the linear momentum of a body increases by 50%, what will be the % increase in the kinetic
energy of the body?
Q5. What do you mean by angle of contact? Give at least one example of the cases where angle
of contact is (i) acute (ii) obtuse
Q6. What is an adiabatic process? Give two conditions for an adiabatic process to take place?
Q7. Calculate the value of Cp, Cvand y for diatomic gas?
Q8. Define simple harmonic motion. Give an example. At which position is the acceleration of
the particle executing SHM is maximum and minimum?

Section C: 3 Marks Questions
Q9. A bullet of mass 0.04 kg moving with a speed of 90 ms™ enters a heavy wooden and is
stopped after a distance of 0.6 m. What is the average resistive force exerted by the block on the
bullet?

OR
A body rolled on ice with a velocity of 8 ms™ comes to rest after travelling 4m. Compute the
coefficient of friction? Given g = 9.8 ms?
Q10. Define Power. Is it a scalar or a vector quantity? Define Sl unit of power?
Q11. Define radius of gyration of a body about some axis of rotation. Derive an expression for it.
Q12. Define orbital velocity? Derive an expression for orbital velocity of a satellite?

OR
If the earth has a mass 9 times and radius twice that of a planet Mars, calculate the minimum
velocity required by a rocket to pull out of gravitational force of Mars. Take the escape velocity
on the surface of earth to be 11.2 km s
Q13. Define Cp and Cv? Derive Cp - Cv = R.

OR




A Carnot engine takes 3 x10° cal of heat from a reservoir at 627°C and gives it to a sink at 27°C.
Find the work done by the engine ?

Q14.The amplitude of a simple harmonic oscillator is doubled. How does this affect i) periodic
time ii) maximum velocity iii) maximum acceleration?

Q15. What do you mean by specific heat capacity of substance? What is its formula? Write units
and dimensions of specific heat capacity. What is the advantage of large value of specific heat of
water?

Section D: Comprehension type question
Q16. Read the following paragraph carefully and answer the following questions:
The work done by a conservative force such as gravity depends on the initial and final positions
only. In the previous chapter we have worked on examples dealing with inclined planes. If an
object of mass mass m is released from rest, from the top of a smooth (frictionless) inclined
plane of height h, its speed at the bottom is /2gh irrespective of the angle of inclination. Thus, at
the bottom of the inclined plane it acquires a kinetic energy, mgh. If the work done or the kinetic
energy did depend on other factors such as the velocity or the particular path taken by the
object, the force would be called non- conservative. The dimensions of potential energy are
[ML2T-2] and the unit is joule (J), the same as kinetic energy or work. To reiterate, the change in
potential energy, for a conservative force, AV is equal to the negative of the work done by the
force AV = - F(X) Ax
Que 1: What do you mean by conservative force? Give an example.
Que 2: If an object of mass mass m is released from rest, from the top of a smooth (frictionless)
inclined plane of height h, its speed at the bottom is
Que 3: The kinetic energy acquired by the body at the bottom of a frictionless inclined plane of
height h is

Que 4: What do you mean by non conservative force?
Que 5: Write the relation between force and potential energy.

Section E: 5 Marks Questions
Q17. What is a projectile? A projectile is fired with a velocity u making an angle 6 with the
horizontal .Show that its trajectory is a parabola? Derive expressions for its: i) time of flight i)
maximum height iii) horizontal range?

OR
State parallelogram law of vector addition .Give analytical treatment to find the magnitude and
direction of a resultant vector using this law.
Q18. What do you mean by angle of banking? What is its need? Find expression of the safe limit
of velocity with which a car can take a turn on a banked road. Also discuss the case when
friction is absent and hence find expression of angle of banking. (1+1+2+1)
OR
State and prove law of conservation of linear momentum. Write this law for a two body system.
Hence explain the recoil of a gun during firing and find the expression of velocity of recoil of the
gun. (1,1,1,1,1)




ANSWER KEY
Q1.Multiple choice questions
i) (c) [ML?T?]
i) (c) acceleration
i) (b) Ns
iv) (b) Heavier body
V) (a) Rotation without translation
Vi) (a) Law of areas
vii)  (c) Modulus of elesticity
viii)  (d) Directly proportional to strain rate
[ (d)AQ =0
(a) Only translatory motion
(b) ™"
(c) A2
xiii)  (d) Number of moles
xiv)  (c) Temperature
xv)  (b) h/2
xvi)  (c) Becomes twice
xvii)  (c) Uniform straight line motion
xviii)  (c) A uniform velocity and varying speed
xix)  (b) ms2
xx) (c)1Hz

Q2. % mv? = mgh

[MILTA P = [M][LTZ][L]

[ML?T2] =[ML?T?]

AS L.H.S =R.H.S

So given equation is dimensionally correct

Q3. u=500 km/h = 138.88 m/s
H=1000 m , g=9.8 ms™

R=u \/%h =1984.13 m

Increase in linear momentum = 50% of P = 5
; P 3P
Final momentum = P+ - ==
. 9 p2 9
Final KE=-— =-K
42m 4

Increase in kinetic energy (K')=-k —k = % k

K
K

9
4
5

7

%increase in K.E= "Ki X 100 = = X 100 = 125 %




Q5. Angle of contact is the angle between the tangents to the liquid surface and solid surface
inside the liquid surface.

For glass — water surface, angle of contact is acute.

For mercury — glass surface, angle of contact is obtuse.

9. Using v2 — u? = 2aS, 02 —-90%2 = 2(-a) X 0.6, a=-6750 m/s?, F=ma =-0.04 x 6750 =- 270 N
OR
Using v2 — u? = 2aS, 02 - 82 = 2(-a) x 4, a = - 8 m/s?, frictional force, F = -ma = puR

-ma:umg,u:_?a:%:O.SZ

Q12 Me =9 Mm, Re =2 Rm
Ve =11.2 km/s

Q13.T1 =627 °C =627 + 273 =900 K
T2=27+273 =300 K

Q1= 3 X10° Cal

L _T

B T

Q2= 106 cal

Work done by the engine
W=Q1—-Q2=3 X 10° - 10°

W=2 X 106 cal

W =8.4x10°J




