
Prepared By: Dr. Dinesh Kumar, Lecturer Physics, Govt. Victoria Girls 
Senior Secondary School, Patiala (Mob: 9501399770)
Reviewed By: Sh. Hemraj, Lecturer Physics, SOE GSSS Kapurthala.
Supervised By: Smt. Jasvinder Kaur Assistsnt Director State Sr. Sec. Science 
Co- ordinator (PCB)

CLASS: 11th



https://dhxel.courses.store/
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://www.youtube.com/channel/UCmuHnOYD3_S04Kelv9yG8XA


https://dhxel.courses.store/
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://www.youtube.com/channel/UCmuHnOYD3_S04Kelv9yG8XA
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://www.youtube.com/channel/UCmuHnOYD3_S04Kelv9yG8XA
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://www.youtube.com/channel/UCmuHnOYD3_S04Kelv9yG8XA
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://www.youtube.com/channel/UCmuHnOYD3_S04Kelv9yG8XA
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://www.youtube.com/channel/UCmuHnOYD3_S04Kelv9yG8XA
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo
https://play.google.com/store/apps/details?id=com.hesvth.fjobsyoo


M
in
d 

ma
p 

: l
ea

rn
in
g
 m

ad
e 

s
im
pl

e 
 C

ha
pt

er
 -
 1

 P
hy

si
cs

Ex
ci

te
m

en
t o

f 
Sc

op
e 

an
d

P
hy

si
ca

l W
or

ld

Fu
nd

am
en

ta
l F

or
ce

s 
of

 N
at

ur
e

St
ud

y 
of

 th
e 

ba
si

c 
la

w
s 

of
 n

at
ur

e 
an

d 
m

an
ife

st
at

io
n 

in
 d

iff
er

en
t 

na
tu

ra
l p

he
no

m
en

on

Te
ch

no
lo

gy
 g

iv
es

 r
is

e 
to

 n
ew

 p
hy

si
cs

; s
im

ila
rl

y 
ph

ys
ic

s 
gi

ve
s 

ri
se

 to
 n

ew
 te

ch
no

lo
gi

es
.

• 
A

ny
 s

ub
je

ct
 is

 s
ai

d 
to

 b
e 

sc
ie

nc
e 

w
he

n
   

it 
is

 s
tu

di
ed

 in
 s

eq
ue

nc
e 

pa
tt

er
n.

 T
he

 
   

ex
pe

ri
m

en
tin

g,
 e

xp
lo

ri
ng

 a
nd

 p
re

di
ct

in
g

   
fr

om
 w

ha
t w

e 
se

e 
ar

ou
nd

 u
s.

Sy
st

em
at

ic
 o

bs
er

va
tio

ns
, c

on
tr

ol
le

d 
ex

pe
ri

m
en

ts
, q

ua
lit

at
iv

e 
an

d 
qu

an
tit

at
iv

e
re

as
on

in
g,

 m
at

he
m

at
ic

al
 m

od
el

lin
g,

 p
re

di
ct

io
n 

an
d 

ve
ri

fic
at

io
n 

or
 fa

ls
ifi

ca
tio

n 
of

 th
eo

ri
es

.

To
 e

xp
la

in
 d

iv
er

se
 p

hy
si

ca
l p

he
no

m
en

a 
in

 te
rm

s 
of

 c
on

ce
pt

s 
an

d 
la

w
s.

To
 d

er
iv

e 
th

e 
pr

op
er

tie
s 

of
 b

ig
ge

r 
an

d 
m

or
e 

co
m

pl
ex

 s
ys

te
m

 fr
om

 th
e 

pr
op

er
tie

s 
of

 it
s 

co
ns

tit
ue

nt
 in

to
 s

im
pl

er
 p

ar
ts

.

Pr
in

ci
pa

l T
hr

us
t

C
la

ss
ic

al
 P

hy
si

cs
 d

ea
ls

 w
ith

 m
ac

ro
sc

op
ic

 
ph

en
om

en
on

 a
nd

 in
cl

ud
es

 s
ub

je
ct

 li
ke

 
M

ec
ha

ni
cs

, E
le

ct
ro

dy
na

m
ic

s,
 O

pt
ic

s 
an

d 
Th

er
m

od
yn

am
ic

s.
 Q

ua
nt

um
 P

hy
si

cs
 d

ea
ls

 w
ith

 
m

ic
ro

sc
op

ic
 p

he
no

m
en

a 
at

 th
e 

m
in

ut
e 

sc
al

es
 

of
 a

to
m

s,
 m

ol
ec

ul
es

 a
nd

 n
uc

le
us

.

• 
Fo

rc
e 

of
 m

ut
ua

l a
tt

ra
ct

io
n 

be
tw

ee
n 

an
y 

tw
o 

  o
bj

ec
ts

 b
y 

vi
rt

ue
 o

f t
he

ir
 m

as
se

s
• 

Pl
ay

s 
a 

ke
y 

ro
le

 in
 la

rg
e 

sc
al

e.
• 

Th
e 

ph
en

om
en

a 
of

 th
e 

un
iv

er
se

, s
uc

h 
as

 
   

fo
rm

at
io

n 
of

 a
nd

 e
vo

lu
tio

n 
of

 s
ta

rs
, g

al
ax

ie
s 

   
an

d 
ga

la
ct

ic
 c

lu
st

er
s 

ar
e 

by
 g

ra
vi

ta
tio

na
l 

   
fo

rc
e 

go
ve

rn
ed

.

• 
Ve

ry
 s

ho
rt

 r
an

ge
, s

tr
on

ge
st

 fo
rc

e
• 

A
tt

ra
ct

iv
e 

in
 n

at
ur

e
• 

R
an

ge
 –

 1
0-1

5  m
• 

St
ro

ng
es

t a
m

on
g 

al
l f

un
da

m
en

ta
l f

or
ce

s.
 

• 
Ve

ry
 s

ho
rt

 r
an

ge
 (1

0 
  m

 ) 
w

ea
k 

fo
rc

e
• 

N
ot

 w
ea

k 
as

 g
ra

vi
ta

tio
na

l f
or

ce
 b

ut
 m

uc
h 

   
w

ea
ke

r 
th

an
 th

e 
st

ro
ng

 n
uc

le
ar

 fo
rc

e 
an

d 
   

el
ec

tr
om

ag
ne

tic
 fo

rc
es

.

-1
6

• 
Fo

rc
e 

be
tw

ee
n 

th
e 

ch
ar

ge
d 

pa
rt

ic
le

s
• 

Bo
th

 a
tt

ra
ct

iv
e 

an
d 

re
pu

ls
iv

e
• 

It
 is

 1
036

 ti
m

es
 s

tr
on

ge
r 

th
an

 g
ra

vi
ta

tio
na

l f
or

ce
 

  b
et

w
ee

n 
tw

o 
pr

ot
on

s,
 fo

r 
an

y 
fix

ed
 d

is
ta

nc
e.



M
in
d 

ma
p 

: l
ea

rn
in
g
 m

ad
e 

s
im
pl

e 
 C

ha
pt

er
 -
 2

Pr
op

er
tie

s 

Syste
m of u

nits

ra
ise

d 
to

 th
e p

ower

M
ea

su
re

d quan
tity

 

Fundamental U

nits
 

U
ni

ts
 a

nd
 

M
ea

su
re

m
en

ts

   
C

om
pa

ri
so

n 
w

ith
 a

 c
er

ta
in

   
in

te
rn

at
io

na
lly

 a
cc

ep
te

d 
re

fe
re

nc
e 

   
st

an
da

rd
 is

 c
al

le
d 

un
it 

   
R

ef
er

en
ce

 s
ta

nd
ar

d 
us

e 
to

 
   

m
ea

su
re

 p
hy

si
ca

l q
ua

nt
iti

es
.

Unit

Li
m

it 
of

 r
es

ol
ut

io
n 

of
 

qu
an

tit
y 

m
ea

su
re

d.

C
lo

se
ne

ss
 o

f t
he

 m
ea

su
re

d 
va

lu
e 

to
 th

e 
tr

ue
 v

al
ue

 E
rr

or
 =

 T
ru

e 
Va

lu
e 

– 
M

ea
su

re
d 

Va
lu

e

M
ea

su
re

m
en

t

Multiplication
 or Division

 
Z

A
B

Z
A

B
∆

∆
∆







=
+













 
Z

A
B

C
p

q
r

Z
A

B
C

∆
∆

∆
∆










   
   

   
   

=
+

+



















If
 

Ty
pe

s

Ty
pe

s

 
m

ea
n

m
ea

n

a a∆
=

 
(

)
1

2
n

m
ea

n

a
a

...
a

a
n

∆
+

∆
+

+
∆

∆
=

 
m

ea
n

m
ea

n

a
δa

10
0

a∆
=

×

Ex
pr

es
si

on
 w

hi
ch

 s
ho

w
s 

ho
w

 a
nd

 w
hi

ch
 o

f t
he

ba
se

 q
ua

nt
iti

es
 r

ep
re

se
nt

 th
e 

di
m

en
si

on
s 

of
 a

 
ph

ys
ic

al
 q

ua
nt

ity
 is

 c
al

le
d 

di
m

en
si

on
 fo

rm
ul

a.
e.

g:
- F

or
ce

 =
 

M
as

s,
 le

ng
th

, t
im

e,
 te

m
pe

ra
tu

re
, 

el
ec

tr
ic

 c
ur

re
nt

, l
um

in
ou

s 
in

te
ns

ity
 

an
d 

am
ou

nt
 o

f s
ub

st
an

ce
 h

av
e 

fu
nd

am
en

ta
l 

un
its

. K
ilo

gr
am

, m
et

re
, s

ec
on

d,
 K

el
vi

n,
 

am
pe

re
, c

an
de

la
 a

nd
 m

ol
 r

es
pe

ct
iv

el
y.

   
 

D
er

iv
ed

 u
ni

ts
 

 T
he

 u
ni

ts
 w

hi
ch

 a
re

 d
er

iv
ed

  f
ro

m
   

fu
nd

am
en

ta
l u

ni
ts

 a
re

 c
al

le
d

   
de

riv
ed

 u
ni

ts
.

 P
hy

si
ca

l q
ua

nt
iti

es
 li

ke
 sp

ee
d 

   
ac

ce
le

ra
tio

n 
ha

ve
 d

er
iv

ed
 u

ni
ts

 
   

lik
e 

m
/s

, m
/s

2

Q
ua

nt
iti

es
 p

la
ne

 a
ng

le
 a

nd
 

so
lid

 a
ng

le
 h

av
e 

ra
di

an
 a

nd
 

st
er

ad
ia

n 
as

 u
ni

ts

U
ni

ve
rs

al
 a

cc
ep

ta
nc

e
N

on
-p

er
is

ha
bl

e
W

el
l d

ef
in

ed
D

oe
s 

no
t c

ha
ng

e 
w

ith
 ti

m
e

Se
t o

f f
un

da
m

en
ta

l a
nd

 d
er

iv
ed

 u
ni

ts

C
G

S 
– 

C
en

tim
et

er
, G

ra
m

, S
ec

on
d

FP
S 

 –
 F

oo
t, 

Po
un

d,
 S

ec
on

d

M
K

S–
 M

et
re

, K
ilo

gr
am

, S
ec

on
d

S.
I  

  -
 S

ys
te

m
 In

te
rn

at
io

na
l 

   
   

 (I
nt

er
na

tio
na

lly
 a

cc
ep

te
d)

C
om

bi
na

tio
n 

of
 E

rr
or

s
in

A
ll 

no
n-

ze
ro

 d
ig

its
A

ll 
ze

ro
 b

et
w

ee
n 

tw
o 

no
n-

ze
ro

 d
ig

its
If

 th
e 

nu
m

be
r 

is
 le

ss
 th

an
 1

, t
he

 z
er

o(
s)

 
on

 th
e 

ri
gh

t o
f d

ec
im

al
 p

oi
nt

 b
ut

 to
 th

e 
le

ft
 o

f t
he

 n
on

-d
ig

it 
ze

ro
 a

re
 n

ot
 s

ig
ni

fic
an

t. 
Te

rm
in

al
 o

r 
tr

ai
lin

g 
ze

ro
 (s

) i
n 

a 
nu

m
be

r 
w

ith
ou

t a
 d

ec
im

al
 p

oi
nt

 a
re

 
no

t s
ig

ni
fic

an
t 

e.
g 

   
In

 0
20

34
2.

01
0

H
er

e 
20

34
2.

01
 a

re
 s

ig
ni

fic
an

t

 
 

∆a
n =

 a
n –

 a
m

ea
n

   
 

a m
ea

n
n

=
a 1 

+
 a

2 
+

 ..
...

. +
 a

n

 ±∆
±

∆
 ±

∆
Z

=
 

A
B

  

A
bs

ol
ut

e 
Er

rr
or

R
el

at
iv

e 
Er

rr
or

Pe
rc

en
ta

ge
 E

rr
ro

r

If
 Z

=
A

/B

   

2
M

LT
–







p
q

r
Z

A
B

C/
=

×

 



M
in
d 

ma
p 

: l
ea

rn
in
g
 m

ad
e 

s
im
pl

e 
 C

ha
pt

er
 -
 3

Ave

rag
e Speed

N
on

 - 
un

if
or

m
 m

ot
io

n

U
ni

fo
rm

 M
ot

io
n

Ave
ra

ge

 Velo
city

 

D
is

ta
nc

e D
is

pl
ac

em
en

t

K
in

em
at

ic
eq

ua
tio

ns
o f

un
ifo

rm
ly

ac
ce

le
ra

tio
n

m
ot

io
n

Fr
ee

Fa
ll

Eq
ua

l d
is

ta
nc

es
 a

re
 tr

av
er

se
d 

in
eq

ua
l a

m
ou

nt
 o

f t
im

e.

W
he

n 
th

e 
m

ag
ni

tu
de

 o
r 

th
e 

di
re

ct
io

n
of

 v
el

oc
ity

 c
ha

ng
es

 w
.r

.t.
 ti

m
e.

To
ta

l d
is

pl
ac

em
en

t
To

ta
l t

im
e 

ta
ke

n
v av

g
=



x t
∆

=
∆

(i
)

+
 a

t
v

 =
 v

0

(i
ii)

+
 2

ax
=

 v
02

v2

(i
i)

x 
=

 v
0t

 +
 a

t    
  

(i
v

)x
n

th
 =

 v
0+

a 2
( 2

n
-1

)

 O
n 

ne
gl

ec
ti

ng
 a

ir
 re

si
st

an
ce

, i
t i

s a
 

ca
se

 o
f m

ot
io

n 
w

it
h 

un
if

or
m

 a
cc

el
er

at
io

n.
 e

.g
 A

pp
le

 fa
lli

ng
 

fr
om

 a
 tr

ee
.

 A
n 

ob
je

ct
 fa

lli
ng

 b
ec

au
se

 o
f

 E
ar

th
’s

 g
ra

vi
ty

 (g
=

 9.
8m

/s
2 ).

 

in
st

0

v
a

  l
im

t
t∆
→

∆
= 

  
∆



av
g

a

v t
∆

=
∆



To
ta

l c
ha

ng
e 

in
 v

el
oc

ity

To
ta

l t
im

e 
in

te
rv

al
=

M
ot

io
n 

in
 a

 
St

ra
ig

ht
 L

in
e

  T
ot

al
 le

ng
th

 o
f t

he
 p

at
h 

tr
av

er
se

d
  b

y 
an

y 
ob

je
ct

 is
 c

al
le

d 
its

 d
is

ta
nc

e 
  I

t i
s 

sc
al

ar
 q

ua
nt

ity
.

D
is

ta
nc

e 
tr

av
er

se
d/

ti
m

e 
ta

ke
n 

.
Sc

al
ar

 q
ua

nt
it

y

in
st

t
0

x

dx dt

v
 li

m
t

∆
→

∆
= =

∆





1
1

2
2

n
n

1
2

n

v
t

v
t

...
..

v
t

t
t

...
..

t
+

+
+

+
+

+

3
1

2
n

1
2

3
n

s
s

s
s

...
...

v
v

v
v

+
+

+
(i) (ii

)

A
B

n
B

v
v

v
=

−





Bn
B

A
v

v
v

=
−




In
 o

pp
os

ite
 d

ir
ec

ti
on

, i
t w

ill
 b

e 
D

if
fe

re
nc

e
In

 s
am

e 
di

re
ct

io
n,

 it
 w

ill
 b

e 
Su

m

 T
he

 s
ho

te
st

 d
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  d
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f p
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
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
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 d
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Pro
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til
e 

M
ot

io
n 
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 P
la

ne

Centripetal Acceleration

C
om

ponents of acceleration

    Addition of 

  
       Vectors

Eq
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n 
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at
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 p

ro
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ileM

ot
io

n 
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 P
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ne
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M
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 d
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 b
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ro
w
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g
M
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m
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in
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 p
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m
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e 
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je
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 c
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A
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 c
ir

cu
la

r 
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 c
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 d
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 m
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2 c

os
2
x2

x=
(u

co
sθ

)t
;

 y
=

(u
 s

in
θ)

 t 
-  

 g
t2

1 2

 a
t a

ny
 in

st
an

t 
a x =

 0
,a

y =
 g

→ &V
 A

B =
V

A
  –
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→

V
A

B 
=

 –
→

→

|V
A

B|
=
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+
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 comes in  m
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n 
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, w
hen moving

ca
r c

omes in rest

In
er
tia

 of motion

Limiting fric
tio

n 

Fr
ic

tio
n

In
er

tia

Static 
fri

cti
on

 

Kinetic Friction

Rollin
g fric

tion

Equilibrium of a particle

Law of conservation of  
momentum

Impulse

M
ot
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el ro
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 c
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n 
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Newton’s II
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f m
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 p
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 s
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 b
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 c
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 m
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f c
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l m
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Formula

Kinetic Energy

P
ot

en
tia

l E

nergy of Spring

Energ
y

Power (P)

Work (W)

W
or

k,
 E

ne
rg

y 
an

d
P

ow
er

Ty
pe

s
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pe

s
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s 
of

 m
ec
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l e

ne
rg

y

Zer
o 

w
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k
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n 
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 c
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M
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 c
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 c
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 c
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he
r.

V
ar
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f d
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w
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k
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s 

an
d 
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=

∆m
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t E
ne
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m
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ne
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y
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y
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e 

(F
) a
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 d
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e 
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e 
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W
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 b
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W
he
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 d
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e 
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 d
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W
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 b
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π
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d 
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ce

m
en
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o 

w
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θ 
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p
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2
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=
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2
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 b
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W
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 b
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a 
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1
1

s
s

s
s

W
 =

Fd
sc

os
θ

F
ds

=
⋅

∫
∫





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 p
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Centre of 
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A
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at
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Eq
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at
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SAMPLE PAPER CLASS - 11TH SUB: PHYSICS 
Time:-3 hr                                                                             M.M:-70 
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 = 8, Unit 8 = 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  
(a) [ML2 T-1]  (b) [M-1L2T-1]  (c) [ML2T-2] (d) [M-1 L-2 T-2] 
ii) Slope of vel – time graph gives  
(a) distance (b) speed (c) acceleration (d) none of these 
iii) 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?  
(a) ∆ P = 0 (b) ∆ V = 0 (c) ∆U = 0 (d) ∆Q = 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 ωt (b) cos ωt (c) e-ωt (d) sin ωt + cos ωt  
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) 
𝐴

2
         (c) 

𝐴

√2
         (d) √2   A 

xiii) In the relation 𝛍 = 𝑷𝑽/𝑹𝑻, 𝛍 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 

one-fourth, then the water will rise to a height of: (a) h         (b) 
ℎ

2
         (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? 
(a) 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+ bt2 where x is in metres and t is in seconds, find the units of b? 
(a) m (b) ms-2 (c) ms-1 (d) m2 s-1 
xx) A body oscillates with S.H.M according to the equation: x(t) = 5 cos (2πt +π/4), where x is in 
metres and t is sec. Calculate frequency (a)  5 Hz (b) 10 Hz (c) 1 Hz (d) 2π 
 

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

OR 

Check whether the following equation is dimensionally correct 
1

2
 mv2 = mgh 

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

OR 
A bomb is dropped from an aeroplane when it is directly above a target at a height of 1000 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, C v and γ  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-1 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-1 comes to rest after travelling 4m. Compute the 
coefficient of friction? Given g = 9.8 ms-2 
Q10. Define Power. Is it a scalar or a vector quantity? Define SI 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-1. 
Q13. Define CP and Cv? Derive CP - Cv = R. 

OR 



A Carnot engine takes 3 x106 cal of heat from a reservoir at 6270C and gives it to a sink at 270C. 
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, ∆V is equal to the negative of the work done by the 
force ∆V = - F(x) ∆x  
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 θ with the 
horizontal .Show that its trajectory is a parabola? Derive expressions for its: i) time of flight   ii) 
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) [ML2T-2] 
ii)     (c) acceleration 
iii)     (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 

ix)     (d) ∆Q = 0 
x)      (a) Only translatory motion 

xi)      (b) e-ωt 

xii)     (c) A/√2 
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) ms-2 
xx)    (c) 1 Hz 
 

Q2. 
1

2
 mv2  = mgh 

[ M ][LT-1 ]2  = [M] [LT-2 ] [L] 

[ML2T-2 ]  = [ML2 T-2 ] 

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-2 

R= u √
2ℎ

𝑔
  = 1984.13 m 

 

Q4. 
𝑃1

𝑃2
=  

√2𝑚1𝐸

√2𝑚2𝐸
=  √

𝑚1

𝑚2
 = √

1

4
 = 

1

2
       

OR 

K = 
𝑃2

2𝑚
 

Increase in linear momentum = 50% of P = 
𝑃

2
 

Final momentum = P+ 
𝑃

2
  =  

3𝑃

2
 

Final K.E = 
9

4

𝑃2

2𝑚
  = 

9

4
 K 

Increase in kinetic energy (K’) = 
9

4
 𝑘 − 𝑘 =

5

4
 𝑘 

%increase in K.E= 
𝐾′−𝐾

𝐾
 X 100 = 

5

4
𝐾

𝐾
 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 – u2 = 2aS, 02 – 902 = 2(-a) × 0.6, a = - 6750 m/s2, F = ma = - 0.04 × 6750 = - 270 N 
OR 

Using v2 – u2 = 2aS, 02 – 82 = 2(-a) × 4, a = - 8 m/s2, frictional force, F = -ma = μR  

-ma = μmg, μ = 
−𝑎

𝑔
 = 

8

9.8
 = 0.82 

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

Ve = √
2 𝐺𝑀𝑒

𝑅𝑒
 

Vm = √
2𝐺𝑀𝑚

𝑅𝑚
 

𝑉𝑚

𝑉𝑒
 =  √

𝑀𝑚 𝑋 𝑅𝑒

𝑀𝑒  𝑋 𝑅𝑚
  = 

√2

3
 

Vm = 
√2

3
  x 11.2 = 5.3 km/s 

 
Q13. T1 = 627 0C = 627 + 273 = 900 K 

T2 = 27+ 273 = 300 K 

Q1= 3 X106 Cal 
𝑄2

𝑄1
  = 

𝑇2

𝑇1
 

Q2= 106 cal 

Work done by the engine  
W= Q1 – Q2 = 3 X 106 - 106 
W= 2 X 106 cal 
W = 8.4 x 106 J 
 
 
 


