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GENERAL INSTRUCTIONS: 
(1) There are 35 questions in all. All questions are compulsory. 
(2) This question paper has five sections: Section A, Section B, Section C, 

Section D and Section E. All the sections are compulsory. 
(3) Section A contains 15 MCQ and 3 assertion reasoning MCQs of 1 mark 

each. 

Section B contains 7 short answer questions of 2 marks each. 
Section C has five short answer questions of 3 marks each. 
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(4) 

(5) 

S
ection D

 contains three long answ
er questions o

f 5 m
arks each. 

S
ection E

 has tw
o

 case _b
ased

 questions o
f 4 m

arks each. 
T

h
ere is no overall choice. H

o
w

ev
er internal choice is provided. Y

o
u

 have to 
attem

pt only o
n

e o
f th

e choices in such questions. 

U
se o

f calculators is n
o

t allow
ed. 

********** 

m
-1! (Section-A

) 

~
~
~
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A
ll q

u
estion

s are com
p

u
lsory. 

>1.1 
M

L
2 1

2 ~
 fcl1:W

:{ ~
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>1.2 

>1.3 

(a) 
~
 

(c) 
~
 

(b) 
~
 ~
 

(d) 
~
 

M
L

2 1
2 is th

e dim
ension F

o
rm

u
la o

f: 

(a) 
F

o
rce 

(b) 
K

inetic energy 

( c) 
P

ressure 
( d) 

P
o

w
er 

~
 fits fcroll "B ~

 mITT i am: ~
 ~ ~

 2m
/s 2 ~ 

Q
,<filPil1 "ffi1JT ct 

tit~
 "lJT,{T cfi«fT i, .ffe ~

 ~
 fcfim

 TJ<TT ~
 

16 w
 

i. m
 <l1'll cfiT 1 

~
 ti-

A
 b

o
d

y
 starts from

 rest and travels fo
rt second w

ith unifonn acceleration o
f 

2 m
/s

2
• If the displacem

en
t m

ade by it is 16 m
, the tim

e o
f travel tis : 

(a) 
S

s 
(b) 

2
s 

(d) 
4 s 

(c) 
3 s 

~
 fcfim

 ~
 cfiT ~

-
w

:
r
:
I
 m

q
; w

:r:J-31~ ~ B
9H

ld{ g, m
 ~
 ~
 I 

if
c
f
.~

: 
' 

,, 
(a) 

3'.ITTfl1 ~
 -g-

(b) 
Q

,<hW
il1 11fu ii t 

(c) 
~
 TTfu iii 

(d) 
~
 ~
 ~
 

tjt ~
 

2 
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Y
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>1.5 

If the displacem
ent-tim

e graph o
f an

 object is parallel to the tim
e-axis, then 

it represents that the object is : 

(a) 
at rest 

(b) 
in uniform

 m
otion 

( c) 
in accelerated m

otion 
( d) 

none o
f the above 

W
1R

 ~
 3ffi W

1R
 cflT ~

 -zj >
I
~

~
-"B 

60 futit am: 
30 futit ~

 
CliTUT 1R
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 t m
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(a) 

~
cfilw

=
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(b) 
~

m
lfl 

(c) 
3

l
f
~
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(d) 
~
 ~
 ocii ~

~
"W

R
 cffffi "B

'lfll'
. 

T
w

o 
projectiles 

o
f 

sam
e 

m
ass 

and 
w

ith 
sam

e 
velocity 

are 
throw

n 
respectively at angles 60 degree and 30 degree w

ith the horizontal, then 
w

hich quantity w
ill rem

ain sam
e : 

(a) 

(b) 

(c) 

(d) 

T
im

e o
f flight 

H
orizontal range 

M
axim

um
 height 

I 

T
im

e in reaching m
axim

um
 height 

~
 ~
 ~
 ~
 tit~

 ~
 CliTUT ~

 ~
 ~
 ~
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 d

B
 1R

 ~
 "B i

1 

~
 m

 ~
 cfiT CliTUT q ~

 ~
 %, ~
 cfiT CliTUT a 

"ITT a
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~
 cfiT -ajur em a
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TaT t, m
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~
 c:ffi-1 fcp

n
, cfiT ~
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 ~
 ~
 ffl cfiT T

lfcl, i -
1 

(a) 
sin 0 

(b 
co

s 0 

(c) 
tan 0 

(d) 
0 "B ffl"3f 

3 
X
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 "St.6 

"St. 7 

A
 

block 
is 

at 
rest o

n
 an 

inclined plane 
m

akihg 
an 

angle a 
w

ith 
the 

horizontal. A
s the angle a o

f the inclination is increased, the block ju
st starts 

slipping w
h

en
 the angle o

f inclination becom
es 0. T

hen the coefficient o
f 

static friction betw
een the bl~

ck and the surface o
f the inclined plane is 

(a) 
sin 0 

(b 
cos 0 

( c) 
tan 0 

( d) 
independent o

fO
 

~
 ~
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R
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~
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(b) 
~
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-
a
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~
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m
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(c) 
~

~
~

"
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(d) 
~
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 ~
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~
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P
ulling a roller is easier than pushing because : 

(a) 
W

hen w
e pull a roller, the vertical com

ponent o
f the pulling force acts 

in the direction o
f w

eight. 

(b) 
the 

vertical 
com

ponent 
o

f the 
pulling 

force 
acts 

in 
the 

opposite 

direction o
f w

eight. 

( c) 
coefficient o

f function reduces. 

( d) 
it is possible in the case o

f roller only. 

~
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~
~
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(c) 
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A
 

solid sphere is rotating in 
free 

space. If th
e radius 

o
f the sphere 

is 

increased 
keeping m

ass 
sam

e, 
w

hich o
n

e o
f th

e 
follow

ing 
w

ill 
not be 

affected? 

(a) 
M

om
ent o

f inertia 
(b) 

A
n

g
u

lar m
om

entum
 

(c) 
A

ngular velocity 
(d) 

R
otational kinetic energy 

,W
R

~
 f"1411R

, ~
t{

U
R

~
~

~
. 3l1FTT ~

a
j
~

.
 ~
 

a:i-cR m?.TT a
j ~
 <ii1 tn

 i 
1 

(a) 
~
 cflT ~

 i 
(b) 
~
 3TTt{Uf ~

 iif@
T

 %
 

(c) 
~
 cflT "W

-R W
ITT i 

(d) 
~
 1'J'ftr ~

 ";jf]'fil i 

If a gym
nast, sitting o

n
 a rotating stool, w

ith his arm
s outstretched, suddenly 

low
ers his hands : 

(a) 
the angular velocity increases 

(b) 
m

om
ent o

f inertia increases 

( c) 
the angular velocity stays constant 

( d) 
the angular m

om
entum

 increases 

~
i
i
~
~
 o

q
m

 ~
 cffillR

 "tl'R
 ~ ~
 m

 iif@
T

 t ~
 ~
 ~
 

a:iqfo=tfdct 
W
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 ell 13:~ cfil' ~
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CNR" 
(W

) ~
 

1r'iTifc«r men t? 
(a) 

W
/8 

(b) 
W

/2 

(c) 
W

/4 
(d) 

~
~

-;,m
 

If the diam
eter o

f the earth becom
es tw

ice is present value b
u

t its m
ass 

rem
ains unchanged then the w

eigh
t (W

) o
f an

 object o
n

 th
e surface o

f the 
ea1ib is affected by : 

(a) 
W

/8 
(b) 

W
/2 

(c) 
W

/4 
(d) 

N
o

 change 
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~
~
 ~
 ~
 fcrcefd 

q
i'[ cfiR

U
l ffl c

t
~

~
 "11 W

fioT i , ~
 

cp:j1 

~
 '3

f@
l i? 
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(a) 
~
 

(b) 
cR

"oT 

( C) 
l<:-11 f fc.cfi 

(d) 
~
 

S
ubstances w

hich can b
e stretched to cause large strains are called : 

(a) 
B

rittle 
(b) 

D
uctile 

(c) 
P

lastic
· 

( d 
E

lastom
er 

~-11 
~
 ~
 1R

, 1!,cfi ~
 ctl' ~

 q
i'[ 'o

-flq
 cp:j1 i? 

~
-12 

(a) 
~
 '3fTcfT i 

(b) 
~
 

(c) 
~

~
1

IT
T

' 
(d) 

f.fm
ftr ~

 M
 

"11. 'B'clicIT 

A
t critical tem

perature, the surface tension o
f a liquid is : 

(a) 
Increased 

(b) 
Z

ero
 

(c) 
N

o
 change 

( d 
C

an
n

o
t be determ

ined 

I 00 fum
 

fl f("fP-H
-l 

1R
 

'l1
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10 fum

 ~
 1R
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m
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fcfl<:rr 
'3fTcfT t_ ~

 'lfr-TT 
80 fum

 
flf ('flll~

 
q

i'[ ~
 ~
 

cfm
l1 i_ ~

 

-qr;:ft 
q

;y ~
 'ITT7TT (1:JRt ciiT fcrnJlic TflIT 

=
 

1 ~
 ~

-
I
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flf('flll~

-1 

3lR 
'i:Jrl ciiT ~

 TflIT 
=

 
540 ~
 ~

-I] 

(a) 
2

4
g

 
(b) 

31.5 g 

(c) 
42.5 g 

(d) 
22.5 g 

S
team

 at I 0
0°C

 is p
assed into 2

0
 g of w

ater at 10°C
, then w

ater acq
u

ires a 

tem
perature o

f 80°C
, the m

ass o
f w

ater presen
t w

ill be [T
ake specific heat o

f 

w
ater =

I cal g
-

1°C
-l and L

aten
t h

eat o
f steam

=
 5

4
0

 cal g-
1] 

(a) 
24g 

(b) 
3

1.5
g

 

(c) 
4

2
.5 g 

(d) 
2

2
.5

g
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>1.13 
Tfli ~

 1R
 ofqf ciiT W-ITTr * 'tJIB«R Cfi1 ~

 ~
 ~
 afu ~

 cfi 
-i:rrq; 

q
i"f m

if c-1 cm
 

q
i"f 1ITT') 

>1. I 4 

R
efer to the p

lo
t o

f tem
perature versus tim

e sh
o

w
in

g
 th

e ch
an

g
es in the state 

o
f ice o

n
 heating (not o

f scale) 

e 
E

 

I -~-~~~'=--------·--·re _
_

 --=­
~ 

D
 

t 
A

 
B

 

-tim
e

 

RYf<."tf@
a * ~ ~

 m
 
tfi"~

 tfITT' ~? 

(a) 
ahr A

B
 ~
 ~
 * W

 afu: w.:ft Cfi1 ~
 t 

(b) 
B

'C
R

,r
r
;
f
t
~

~
m

t
 

(c) 
C

'C
R

 ~
~
 '9'A1 

\W
l * qfh~fdct 'IT

T
~

 t 

(d) 
D

E
 'c

f
q

~
 'CR ~
 * 1WTT ~

 
'l1fq cfiT cfiT ~

 t 
W

hich o
f the follow

ing is correct : 

(a) 

(b) 

(c) 

(d) 

T
h

e region A
B

 represents ice &
 w

ater in therm
al eq

u
ilib

riu
m

 

A
t B

 w
ater starts b

o
ilin

g
 

A
t C

all the w
ater g

ets co
n

v
erted

 into steam
 

D
E

 represents w
ater &

 steam
 in eq

u
ilib

riu
m

 at boiling p
o

in
t 

ZCfi' cftm
t 1)U

ITffi cfi m
ir ~
 ~
 * ~ ~lif("PTT 

3IBTT-3IBTT ~
 ~
 

~ m
ir ~
 ~
 -q' %, ~

 ~
 tfi"~

 
t? 

(a) 
'3i°tsG

SltjflJcfi1 
"qi'T >

1
~

 ~
 

(c) 
~6G

Sltjfl lcfi1 cflT ~
 ~
 

(b) 
critsGSl tj fllcfTT cflT ~

 ~
 

(d
) 
~
~
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T
w

o system
s in them

1al equilibrium
 w

ith a third system
 separately are in 

therm
al equilibrium

 w
ith each other, this is the statem

ent o
f

: 

(a) 
F

irst law
 o

f therm
odynam

ics 
(b) 

S
econd law

 o
f therm

odynam
ics 

(c) 
Z

eroth law
 o

f therm
odynam

ics (d) 
N

one 

"51.15 
1 ~
 ~
 <fi ~

 irn 31UJ3TI' cfft ~lfi(q-ti1ti1 ~
 ~
 fcfiflCfi ~

 i? 
l 

(a) 
(3/2) R

T
 

(b) 
(5/3) R

T
 

(c) 
(3/5

) R
T

 
(d) 

(2/3
) R

T
 

T
he translational kinetic energy o

f gas m
olecules for l m

ol o
f gas is equal 

to: 

(a) 
(3

/2) R
T

 
(b) 

(5/3
) R

T
 

(~
) 

(3/5
) R

T
 

(d) 
(2/3) R

T
 

~
 ~
 

1
6

, 
1

7
 

c
f 

1
8

 cfi ~
 ~
 ~
 flJ:'Q: ~

 f 
~
 ~
 ~
 

a
tl'\tffitQ

~
 

(A
) ~
 1tffl' ~

 cfiR
U

T
 (R

) ~
 ~
 ~
 ii l";f ~

 'ifi' 

~
 ~
 .ft'i} ~

~
 (a), (b

),(c)~
 (d)-q: ~

 w
f ~
 ~

I
 

(a) 

(b) 

(c) 

(d) 

(A
) afu (R

) ~
 ~
 t afu (R

), (A
) cfiT ~

 
oll'T

@
lIT

 t1
 

(A
) 3lR (R

) ~
 ~
 t 3ffi (R

), (A
) cfiT ~

 
oll'T

@
lIT

 ~
 i1

 

(
A

)
~

 t ~
 (

R
)
~

 i1
 

(A
)

~
 

"t ~
 (R

) ,:ft ~
 !

1 

F
o

r question num
ber 16, 17 an

d
 18, tw

o statem
ents are given -

one 

labelled A
ssertion (A

) an
d

 the other 
labelled 

R
eason 

(R
). S

elect the 

correct an
sw

er to these q
uestion

s from
 the cod

es (a), (b), (c) an
d

 (d) as 

given below
: 
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(a) 
B

oth (A
) and (R

) are true and (R
) is the correct explanation o

f(A
). 

(b) 
B

oth (A
) and (R

) are true and (R
) is the n

o
t correct explanation o

f (A
). 

(c) 
(A

) is true but (R
) is false. 

(d) 
(A

) is false but (R
) is true. 

"Sf.16 
-m

'~
2

R
 

(A
) 

: ~
 ~
 ~
 ~
 cfi1 ~
 cfiT ~

 
-q'"{ ~
 ~
 

~
 t m

 ~
 3-i,qtfcfi,H

" ~
. ~
 t, 

cfiRUT (R
) : ~
 11~

 cfft ~
 ~ ~
 ~
 i, 

A
ssertion (A

) : W
hen a sim

ple pendulum
 is m

ad
e to

 oscillate on th
e su

rface 

o
f M

oon, its tim
e period increases. 

R
eason (R

) : M
oon is m

uch sm
aller as com

pared to E
arth. 

-sr. 17 
-m

'~
2

R
 (A

): ~1421ftii!fl 31Uj31l cfil' ~1·1,fffl ~
 ~
 cfil' ~
 6 i1

 

"Sf. I 8 

cfiRUT (R
) : fa 4<¥.11'1~ ~311' ~ ¼

1·1Sfm
 cfil' m:r ~

,a~
lq

 ~
 afR ==-·_,..,, 

<
'fil~

~
q

;)fem
fti, 

A
ssertion (A

) : T
he num

ber o
f degrees of freedom

 o
f triatom

ic m
o

lecu
les is 

6
. 

R
eason 

(R
) 

: 
T

riatom
ic 

m
olecules 

h
ave 

th
ree 

translational 
d

eg
rees 

o
f 

freedom
 and three rotational degrees o

f freed
o

m
. 

,m
''qqi"2f=f (A

) : ~
 ~
 a

j ~
 cfil' ~

 ~
 ~
 ~
 ~
 ~
 

'J ~
 'fl s'lT

O
{ m

\ f I 
I 

cfiRUT 
(R

) 
: ~
 ~
 "5fC1TTffi ~

 ~
 ~
 tl ~

 ~ ~
 t_ m

 ~
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A

ssernon (A
) · T

he heat supphed 10 a system
 is a]',A ays equJI lQ

 the 1ncrc.sc 
m

 , • ._ m
tem

al e
n

e
rg

) 

R
eason (R

) · W
hen a system

 
changes from

 one \henna\ ~
u

,h
b

n
u

m
 In 

another. som
e b

eat 1s absorherl b~ 1
l 

lfi-Gl (S
ectio

n
-8

) 

~
.1

9 
-zj 7ITT'FiR ~

 ~ ~
 ~
 m

q, ~
 ~
 <f. 

-:r-rQ
 

)ll fT01 Jl°t -''­
fum

 of.1 ofi11l 
cR

@
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wn 
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 ~
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-
, 

T
he displacem

ent -u
m

e graph o
f m

o m
oY

U?~ pzro,.-lt"-
r,u

l;t' .an :an$k 1>D
ll 

.degree and 45 degree v,1tl, tl,e m
nc-,ll.11. \\ M

l 
.-.11\ ~

 thl" 
B

l)() \l( thcu 
ve1ocm

es,., 
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(a
) 

P
l -.m:--.m: ~

 cW
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~ 

(b
) 
~
 ;i; -qA1 ~
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-7fi ~
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(a} 
H

o
w

 are w
e able to bleak a w

ire
 b~ rt"pC£1ed ~

f
' 

(b
) 

\\ 'h) 1s 11 easier to sw
un 10 sea v. atcr th

e
 m

 m
 C

Y '.II.-~
" 
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 ~
 ., 

~
-

(i) 
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A
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• 

D
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~
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 <fi1 ~
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 11 

28 
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~
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(1) 
~
t
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(11) 
~
 ~
 "3-m ~

 ~
 ~
 cfi ~

 ftvr1TI lflfl ~
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J\ rnckct ball 1s throw
n 

a
l a speed o

f 28 m
s tn

 a d
irection 30° abo

Ye the 
horizon

tal. C
alculah: 

(i) 
the m

axim
um

 height, 

(i1) 
the tim

e taken by the ball to return to the i.arne le, el. 
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1{cfi iffi ~
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 1ft 11."' ~
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c
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m
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2 

A
 tn1ck and a car m

o, m
g ,, irh the sam

e 
K

.E
. on a straight road. T

heir 
engm

es are sim
ultaneously sw

11cheo oil w
hich one w

ill stop at n shorter 
distance? Justify. 

ri.23 
~
 

(a
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thl· 1v.o l1g11n:~ 1~ 1111:orrt:l..! ,111d \\I\\

• 
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(b
) 

\I
 I'll\ \
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,
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a
,~

/0
R

 

m
i
-
~

 1m
 ~ ~
 1lR

 ~
~
~
i
t
~
~
 ~
 m

 6cT ~
 

i'1 W
hy w

e cannot rem
ove a filter paper from

 a funnel b
y

 blow
ing air into the 

narrow
 end. 

"ST.24 ~
 -tm ~

 ~
 ~
 ~
 31l"{ ~

 ~
 ~
 <fi 

m
?.l fi:f;G

 ~
 11-q: 

~
 ~ 

m
i
~

 ti ~
 ~
 ~
 ~
 ~
 ~
 cfiT ~

 ~
 ~
 m

 
,;rrm

't1 
2 

A
 gas is filled in a cylinder fitted w

ith a piston at a definite tem
perature and 

pressure. W
hy the pressure o

f the gas decreases w
hen the piston is pulled 

out. 

"5T.25 ~
 ~
 ~
 ~
 ~
 ~ ~
 cfi111fd ~

i
t
~
~
 i ~

 ~
 cfi 

~
 v

=
=

~
 ~

c
fil~

~
I 

2 

U
se the form

ula v == ~
 to explain w

hy at given tem
perature the speed o

f 

sound in air is independent o
f pressure. 

"5T.26 
(a) 

(i) 

ff-tr (S
ection-C

) 

~
 it 

cli'), ~
 ~
 i; 

@•n('l,1.1 
~

.
 ~
 ~
 

3lf{ 

~
?
 

3 

W
hich o

f these is 
largest A

stronom
ical unit, L

ight year and 

P
arsec? 

(ii) 
m

il cfi1 ~
v
.:f cfiT ~

~
~
I
 

W
rite a dim

ensional form
ula o

f w
avelength o

f w
ave. 
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(b) 
~
 cfft ~

 ~
 11' ~
 ~
 cfft ~

 a fcfi(:-fl!.li'l l 
~
 

c
f
f
t
~

b
~

ia
f
u

:
~

c
f
f
t
~

c
~

l~
~

c
f
il 

~
c
f<

llm
7

T
T

?
 

In a system
 o

f units in w
hic_h the unit o

f m
ass is a kg, uni1 0

f length is 

b m
etre and the unit o

f tim
e is c second, W

h
at w

ill b
e the m

agnitude 
o

f a calorie? 

"5T.21 
~
 cf> m

 
cfiT m

f.rn 
cf;1'.1 
~
 m

 
~
 
~
 
~
 
~
 
~
 
~
 

"5T.28 

~
I
 

3 

P
rove B

ernoulli's theorem
. N

am
e any tw

o applications o
f this theorem

. 

3
l~

/O
R

 

~
 ~
 cfiT ~
 cf;1'.1 ~
 

cR
B

 ~
 
i
:
{

l
~

 it fTTB qIB
 ~
 ~
 

~
~

~
~

~
3

lf
~

~
<

f
it

l 

D
efine term

inal velocity. O
btain an expression for term

inal velocity o
f a 

sphere falling through a viscous liquid. 

~
 a:mID' ~

 
'i:M

il<;~ ~
.
 mrran. ~'!:TT cfft ]7ffu afu: ~

 CliT 
-q'?fl W

lT 

~
i
~

?
~

q
;
t
l
 

3 

B
ats 

can ascertain 
distances, 

directio
ns; 

nature 
and 

size o
f an

 obstacle 
w

ithout any eyes, explain ho
w

? 3
l~

/0
R

 

~
 3IB!: ~

 -q ~
 TJfu "B cp:n T.fffift i

? 

W
hy does the sound trave

l faster in hum
id ai r? 
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~
 

Jr.29 
1%

 ~
 futtT ~

 ~
 -qr,n 

X
 ~ ~
 f.l:;lrr ~

 ii ~
 ~
 ~
 

~
 n 

_!_ 1cx 2 t ~
 ic ~
 i, 

2 
3 

A
n elastic spring is com

pressed by an am
9unt x. Show

 that its· potential 

. 
1

k
x

1 
h 

k
"
th

 
. 

energy 1s -
-

w
 

ere 
1s 

e spnng constant. 
2 

3
1

~
/0

R
 

~
<

f
i
t
~

~
~

 ct m
~a.:r ~
 c

t~
 3li:rt wn cfi1 

~
-1

R
R

 ~
 i1 

P
rove that bodies o

f identical m
asses exchange their velocities after head-on 

elastic collision. 

~.30 
364Sl~filcf,1 

cfi1 ~
 f.:rlflf -

3fu: ~
 ct ~
 ~
 "3"6GT3ll ct ~

 
~
 ~
 r.fit1 (C

p-C
v=

R
) 

3 

S
tate first law

 o
f therm

odynam
ics and derive the relation betw

een m
olar 

specific heats o
f a gas (C

p-C
v=

R
) 

'ff-~
 (Section-D

) 

~.31 
(a) 
~
 ~
 ~
 l11"ffi lffiij ~

 ffl 3ltl";fi ~
 ~
 ~
 r@

l 

~ ~
 ~
 ~
 ~
 ffloT

 i, ~
?
 

. 
5 

A
 skilled gunm

an alw
ays keeps his gun slightly tilted above the line 

o
f sight w

hile shooting W
hy? 

Cb) 
~
 ~
 fcf, ~
 ~
 ~
 mm i ~

 "9m cfiTUT mm t-
(i) 
~
 ~
 ~
 45 m

ft ~
 3

lf~
 3m: 

(ii) 
~
 ll'R

 ~
 45 m

ft ~
 cfi11 
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P
rove that horizontal range is sam

e w
hen angle o

f projection is 

(i) 
greater than 45 degree by certain value and 

(ii) 
less than 4

5
 degree by the sam

e value 

3
1

~
/0

R
 

(a) 
~
 WT 3fu: cfiTUTT<l WT ct ~

 ~
'e

l ~
 ~

I
 

D
erive the relation betw

een linear velocity and angular velocity. 

(b) · ~
 m

 3
lf~

 i 
~
 

cf>1" <k 
cf>1" m

 cfi1 ~
 WT 

<
ll ~
 ·cfil 

3ltl";ft ~
 ct ~

 3lR cfiTUTT<l W
T? ~
 3fjtl@

 ~
I
 

W
hich is greater the angular velocity o

f the hour hand o
f a w

atch o
r 

angular velocity o
f earth around its ow

n axis? G
ive their ratio. 

11.32 
(a) 

µ ffl ~
 cfTffi W

ITT3lfm ~
 ~
 1

l\ cfiR
 ct WT ·ct ~

 

~
~
~
q
~
~
W
T
c
t
~
~
~
,
 

5 

D
erive an expression for velocity o

f a car on a banked circular road 
having coefficient o

f friction 
µ 

and w
rite expression for optim

um
 

velocity. 

(b) 
~
 

300 .fm
 cfi1 ~

 
•n<11cfi1< ~

 cfiT ~
 

15 fsm
 ct cnTUT 1

l\ 

ofr'!:lf 1T<lT i1 ~
 ~
 tB

-cfiR
 ct ~
 31h ~

 ct ~
 ~
 ~
 

0.2 -t_ ell cFlT t? 

A
 circular racetrack o

f radius 300 m
 is banked at an angle o

f 15°. If 
the coefficient o

f friction betw
een the w

heels o
f a race-car and the 

road is 0.2, w
hat is the : 

(i) 
~
 ct m

' if {
c-~ 

"B ffi c
t
~
~
~
 -rrfu, 

3fu: 

optim
um

 speed o
f the 

racecar to avoid w
ear 

and tear on its 
tyres, and 
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J 
(a) 

(b) 

~
.33 

( a) 

(b
) 

(ii) 
~
~
~
c
t
~
 3

T
T

~
 ~
 llfu? 

m
axim

um
 perm

issible speed to
·avoid slipping? 

3
1

~
/0

R
 

ffl cfiTUI ~
 f

q
~

 cfiTUI cfi1 ~
 <fit ~

 m
f.ra' <fit fcf; ~

 
1

i1
.J1

1
..0

;:.. ~
~
~
t
i
 

D
efine angle o

f friction and angle o
f repose and prove that both are 

num
erically equal. 

~
~

~
µ

=
J
i
 c
t
~
~
~
~
 1l\ ~

 i1 ~
 ct 

cfilUT cfi1 ~
 ~
 ~
 ~
 ~
 ~
 (

@
~

 ~
 ~
 cfi"«'IT i1 

A
 cubical block rests on an inclined plane o

fµ
=

 Ji. 
D

eterm
ine the 

angle o
f inclination 

w
hen the block just slides dow

n the inclined 

plane. 

~
 ~
 ~
 ~
 ~
 
c
@

 "ll\ll@
 

V
 ct °ID

~ W
IF

f ~
 ~
 ~
 

~
 ~
 ~
 ct ~

 -00: 1
l\ W

TT ffl i1 ~
 ~
 ~
 i am: 

~
 

'C
f{ fcfim

 
tjt ~

 ~ ~
 t. m

 <
~

 
+

 
~

)
 ~
 ct 

~
 ~
 cfil ll@

 ~
 i? 

5 

A
 child sits stationary at one end o

f a long trolley m
oving uniform

ly 

w
ith a speed v on a sm

ooth horizontal floor. If the child gets u
p

 and 

runs about on the trolley in any m
anner, w

hat is the speed o
f the C

M
 

o
f the (trolley +

 child) system
? 

~
 

cfiR
 

q
i'J ~
 

1800 ~
 i, ~

 ~
 a:fh: iTcfi ~

c
t
~

 

<fil ~
 1.8 ~

 !1 ~
 ~
 ~
 ~

-~
 B

 1.os ~
 w

 !1
 

~
 'IDlR ct ffl 31h: ~

 ftTTIB ffl 'C
f{ -w:i-ClC'I ~

 'ITTU W
ITT: 

1TT.!: c
@

 qi'J R'cJRUT <fit I 
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(a) 

A
 car w

eighs 1800 kg. T
h

e distance betw
een its fro

nt and back ax
les 

is 
1.8 

m
. 

Its 
center o

f gravity 
is 

1.05 
m

 
behind 

the 
front 

ax
le. 

D
eterm

ine the force exerted b
y

 the level ground o
n

 each front w
h

eel 

and each back w
heel. 

3
1

~
/0

R
 

~
 ~
 ~
 a:fh: ~

~
c
t
~
 ~

"
"
-
I
~

 ~
I
 

D
erive the, relation betw

een rotational kinetic energy and m
o

m
en

t o
f 

inertia. 

(b) 
~
 

l 
~
 a:fh: ~

 
0.2 ~
 cfil ~

 ~
 ~
 ct ~

 
cfil ~
 ~
 cfil 

llU
R

T ~
 'iifl ~

 ~
 ~
 ciR-11 ~

 ct ,m
J 3W

 
'{UR cfi«IT i am: ~

 
c
@

 ct ~
 ffl' i1 ~

 ~
 fi:A

c 
3

0/7t 

~
 W

TTffi i1 

C
alculate the K

.E
 o

f rotation o
f a circular disc o

f m
ass 1 k

g
 an

d
 rad

iu
s 

0.2 
m

' rotating 
about 

an 
axis 

passing 
through 

th
e 

cen
ter 

an
d

 
perpendicular to its plane. T

h
e disc m

akes 3
0/n rotations p

er m
inute. 

m
-~ (Section-E

) 

~
 

3
4

 cf 3
5

 ~
 ~
 

'Q
r am

nm
f %

 cf ~
 ti T

I' ~
 cfi" 

f
i
 ~
~
~
 cfiT ~

~
I
~
 cfi" 3fcii ~

 cfi" m
lR

 ~
 Til!: 

ti 

Q
.34 an

d
 ·Q

.35 are case study based q
u

estion
s an

d
 are com

p
u

lsory. 
A

ttem
pt 

the 
questions 

follow
ing 

them
. 

M
ark

s 
o

f 
q

u
estion

s 
are 

m
entioned against them

. 

>f.34 
~
 ~
 i fcfi '!~

 ~
 ~
 cfi1 ~

 ~
 ~
 "B ~
 ~
 i 3W

 
<l6 ~

~
c
t
~
 (m

) 
cfirl ~
 ~
 

(g) 1R f.,'4-{ ~
 i1 fcf;m

 

~
 

q
i'[ 'lffi %

 ~
 i ~
 %

 
'!~

 cf,l 3ffi ~
 m

 ~
I 11fu1d1;q ~

 
B
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1
\7

 
\JJ 

W
=

m
g

 

,ifgl, w
 =

 ~
 tfiT

 
m

{
 

m
=

c
m

jt
f
il~

 

g ".' 
1

~
(q

jcfift0
1

 cfi "cfiroJT ~
 

'G
R cfiT 

S
I ~
 cm-i 

-;;it offi cfiT i, 3
l
~

 ~
 
(N

) I 'G
R ~
 offi i "'1 

~
 ~
 "B ~

~
am

 m
 ~
 t ~

 im
:m

ur ~
 ~
 m

 t
i~

 
~
 i ~

 fcfim
 ~
 lJll: ~

 "CR 6" cfiT i:JR
 W

-R ~
 %1 

3
lo

: fcfim
 KQ'. ~

~
"
C

R
~

 cfiT 
'G

R
 W

-1"{ mm ti 
~
 fcf;m

 ~
 lJll: ~

 "CR
, fcl;m

 ~
 cfiT 

'G
R

 ~
 ct ~

. 1lT1 ~
 

~
 m

 ct m
l:l 

3ilj4ifdcfi mnT i, 3
l~

 W
 a 

m
. ~
 

cfiT
{U

l ~ ~
 ~
 

~
~

"
C

R
~

 fcl;m
 ~
 ct 

'G
R cfiT ~

~
c
t
 lTitJ c

t~
 -q' ~
 

"cfi1'.~i1 

tcn,r-r ~
--q"{ g ct i:JR

 * r~
 m

m
 t. ~
 6" ct 1lT1 * ~

 m
 

-q"{ m
 ct 

'G
R

 * ift i:iftc«R mnT ·i1 
W

e know
 that the earth attracts every object w

ith a certain force and this 
force depends on the m

ass (m
) o

f the object and the acceleration due to the 
gravity (g). T

h
e w

eight o
f an object is the force w

ith w
hich it is attracted 

tow
ards the earth

. M
athem

atically W
=

m
g 

W
h

ere, W
 =

 w
eight o

f object 

m
 =

 m
ass o

f ob
ject 

g =
 acceleratio

n
 d

u
e to the gravity 

ll< 
X

I-P
IIY

S
IC

S-1\1 

T
he S

I unit o
f w

eight is the ·sam
e as that o

f force, th
at is, N

ew
ton (N

). T
h

e 
w

eight is a force acting vertically dow
nw

ards; it h
as both m

agnitude an
d

 
direction. W

e h
ave learnt that the value o

f g is constant at a given place. 

T
herefore at a given place, {he w

eight o
f an

 object is directly proportional to 
the m

ass, say m
, o

f the object, that is, W
 a

m
. It is due to

 this reason th
at at a 

given place, w
e can use the w

eight o
f an object as a m

easure o
f its m

ass. 

T
here is a variation in the value o

f g at different places. 

T
herefore w

eight o
f a body also changes as value o

f g ch
an

g
es. 

(i) 
*
f
q

;
m

~
-
q

"
{
~

(
'q

"
{
O

l~
"
c
f
,
1

'.
~

~
m

~
c
f
il 

'q
R

 

'ITT11T -

(a) 
3

lN
T

 

(c) 
~

"T
IT

 

(b) 
'ff{T

 

(d)' 
~
 

If the gravitational acceleration at an
y

 place is d
o

u
b

led. T
h

e w
eig

h
t o

f 
the body w

ill be: 

(a) 
H

alved 
(b) 

D
o

u
b

led
 

( c) 
T

hree tim
es 

(d) 
S

am
e 

(ii) 
f.1i..if<1f(ga 

-# "B 
~
 
~
 
~
 "B f7rB 

q
fffi 
~
 

cfiT 
f.:rqfu lt' 

3lf~c'cR
U

Tm
TTT

? 

(a) 
~lf~cf, m

 

(b) 
~

~
o

ff@
 

(c) 
~
 cf>l' ~

 

(d) 
'3lffic@

 ~m ~
2if cfiT ~

 ~
 m
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~
 

(iii) 

W
hich o

f the follow
ing freely 

falling objects w
ill have m

axim
um

 
acceleration in vacuum

? 

(a) 
plastic cork 

(b) 
lron nail 

( c) 
paper ball 

_(d) 
A

ll above m
aterials w

ill have sam
e acceleration 

9.8 N
~

 ~ m
 1

l\ 9.8 m
!s2<lil cq{IT

I ~
 ~
 ~ ~

 ~
 

-@
 ~
 i? g =

9.8 m
!s2 <lil W

W
I ~

I 

(a) 
9.8 N

 
(b) 

19.6
N

 

(c) 
4

.9 N
 

(d) 
29.4 N

 

W
h

at is the force required to produce an acceleration o
f 9.8 m

/s 2 in a 
body o

f w
eight 9.8 N

? U
se g =

 9
.8 m

/s
2

• 

(a) 
9

.8 N
 

(b) 
19

.6 N
 

(c) 
4.9 N

 
(d) 

29.4 N
 

3
1

~
/0

R
 

4
5

0
 N

 '111"{ m
"ffi ~
 <lil ~
 ~
 i? 

(a) 
45.9 kg 

(b) 
4.59 kg 

(c) 
4

5
0

 kg 
(d) 

40 kg 

W
hat is the m

ass o
f a girl w

h
o w

eighs 450 N
? 

(a) 
45

.9 kg 
(b) 

4.59 kg 

(c) 
450 kg 

(d) 
4

0
 kg 
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>f.35 
~
 f
i
 lffiJ ~

 q,1Jf "9'{ fcFm: <fit -ill mlTT +
A

 alt{ -A
 ~
 oITTl' X

-3'.f~ 
<

fi1
~

~
G

fR
-q

'3
1

Jllam
-ctm

~
w

t~
~

~
ro

;~
m

-q
' 

~
~

t
i 

~
 ~
 lffiJ cfiT ~

 f
i
 lffiJ 

q
;m

 ~
 i ~

 
-@

 ~
 ~ 

cfiUT 
clil 

~
 x ~
 ~
 m

ir f1i.:if("!f@
a ~
 ~
 ~
 i -

x (t) =
 A

 cos (ro
t+

$
) 

~
 A

, q 3ltt $ ~
 i1

 

SIM
PL

E
 H

A
R

M
O

N
IC

 M
O

T
IO

N
 C

onsider a particle oscillating b
ack

 an
d

 
forth about the origin o

f an x-axis betw
een the lim

its +
A

 an
d

 -
A

 as show
n

 in 
figure below

 : 

T
his oscillatory m

otion is said to be sim
ple harm

onic if.the disp
lacem

en
t x 

o
f the particle from

 the origin varies w
ith tim

e as x (1) =
 A

 cos ( ro t+
 cl>). 

w
here A

, ro an
d

 $ are constants. O
bserve the location o

f the particle. 

-A
 

• 
+

A
 

... 
~
 ro; ~

 ffi -q'_ m
:lm

l ~
 t =

 0
, T

/4
, T

/2
, 3

T
/4, T

, 5
T

/4
 "9'{ S

H
M

 -q' 
q,1Jf -q'{ ~

 ~
 -q'{ f.roa:lUY <fit -

In S
H

M
 at the directive values 

t =
 0, T

/4, T
/2

, 3
T

/4, T
, S

T
/4

. In the figure given below
: 

-A
 

0 
A

 

t=
 0 

• 
• 

-A
 

0 
A

 

!:
T

/2
 

• 
• 

-A
 

0 
A

 

t=
T

 

-A
 

-A
 

-A
 

'.!I 

+
-

o
_

 

0 

t=
 T

/4
 

➔
u-0 

( =
 3

1
'/4

 

+
-

u
_

 

0 

t =
 5T

/-t 

A
 

A
 

A
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"" ,r-... n
-

~
-<t ~
 ~: 

(i) 

A
nsw

er the follow
ing questions : 

SH
M

q;-t ~
 q

iU
T

 c
t
~

 q
i"[ 

•••..•. ,m
ull>{ i1 

(a) 
~
 

(b) 
~
 

(c) 
~
 

T
he am

plitude o
f SH

M
 is the m

agnitude of .......... displacem
ent o

f the 

(d) 
~
 

particle. 

(a) 
M

inim
um

 
(b) 

M
axim

um
 

(c) 
Z

ero 
(d) 

U
ndeterm

inate 

(ii) 
~ ~
 sin cot -

cos cot 1%
 mtITTUT ~

 TITTf tfi1 ~
1

«
"
 

~
i~

~
3

lq
N

m
m

t-

(iii) 

(a) 
T

 =
 47t/co 

"(b) 
T

 =
 2rc/co 

(c) 
T

 =
 7t/co 

(d) 
T

 =
 2rc/3co 

T
his function sin cot -

cos cot represents a sim
ple harm

onic m
otion 

having a period-

(a) 
T

 =
 47t/co 

(b) 
T

 =
 2rc/ro 

(c) 
T

 =
 7t/ro 

(d) 
T

 =
 2n/3ro 

~
 ~
 ~
 12~ <t ~

 ct mY-T ~
 1l<TI i 3lR 1%

 -q
-~

 ~
 ll' 

frro ~
 lF

fl i : 
(a) 

"tf""~ 12~ <t ~
 3ffi ~
 ~
 "1' ~
 -;;r@

T !1 

(b) 

(c) 

(d) 

-q
-~

 ~
~
 <t ~
 3ffi ~
 i 3lR cfITT ~

 -;jf@
{ -%, 

-
q

-
~

~
~

 ~ ~
~
 ~

.)"ffi(1
 ~
 TT@

 
c
f,@

 !1 

-q
-~

 1
~

 <t ~
 "1l' ~
 i 3lR cfITT ~

 -;jf@
{ i, 
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If a hole
. is bored along the diam

eter o
f the earth and 

a stone is 
dropped into the hole 

(a) 
T

he stone reaches the other side o
f the earth and escapes into 

(b) 
T

he stone reaches the other side o
f the earth and stops there. 

space. 

(c) 
T

he stone executes sim
ple harm

onic m
otion about the center o

f 
the earth 

( d) 
T

he stone teaches the center o
f the earth and stops there. 

3
l~

/O
R

 

~
 cn11l T

 ~
 3ffi 3lfllT

ll' A
 ~
 cfi1" arcnir "<t m

~ S
H

M
 ~
 ffl 

i1 ~
 ~
 

A
l.fi.m

oci; ~
 ll W

R 
clT

ffi ~
 

cfili 
w
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