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I; Mechanics
01. Linear Motion

) An object is projected upwards with a velocity of 100 ms™' from the ground. 11 the
N air resistance is neglected it will strike the ground in,
1) Ss 2 10 Y 15s 4 20s 5) 25s (1992)
2) Consider the following statements made about the motion of a particle.
A. Velocity of a particle cannot be reversed without changing the direction of its
acceleration,
B. When a particle is projected vertically downwards with a very large initial
velocity its acceleration will exceed the acceleration due to gravity,
C. when the acceleration of a particle is zero it must necessarily be at rest.
Of the above statements,
1) Only A and B are true 2) Only B and C are true - 3) Only A and C are true
4)all A, B and C arc true 5) all A, B and C are false (19921
3) An object is dropped from a helicopter which is moving horizontally at a constant
velocity of 45 ms™' 180m above the ground. Time taken for the object to reach the
ground is,
1) 3s 2) 4s 3) 5s 4) 6s 8y 12s (1993)

4) The figure shows the velocity — time graph for a v
particle which starts from rest and moves along
X direction. According to this graph.
A) the particle comes to rest only at time t = t,
B) the particle returns to its original position at

time =ty .
C) the particle accelerates only during the time 0 L 1\/[_1 t
interval 0 - 1,
Of the above statements,
1) Only (A) 18 true 2) Only (Byistrue  3) Only (A) and (C) are true
4) Only (A) and (B) are true §) all (A), (B) hnd (C) are true (1993)

5)  An object dropped from a height h bounces back from the floor to a height ': which

of the following velocity (v) time (1) graphs best represents the motion of the object?
‘:r v v v
(2) k» 1 (5)

1

/‘ . = 0 M n\
T T
6) A bird flymng at a high of 40 m with a speed of 10ms" drops a small fruit from its

mouth. 1t free fall is assumed the speed of the fruit just before it reaches the
gruund I8,

1) 10 ms’ 2) 15 ms” 3) 2082 ms”' 4) 25 ms™'

v

L4
—

[ I'-Ndl-.:l

5) 30 ms! L19495)
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7) Figure shows five displacement (d) time (t) curves for J

five different objects, the object which has an
acceleration in direction of its motion is represented by

—

‘—\\\“ A
1A 1 B wC 4D o F -B
(1996) /_/’j
C D E
—,

R) Figure shows velocity (V) - time (1) curves of three vy
particles A.B and C moving along a straight line. If .
at t=0 all the particles can be found together at a

certain point on the straight linc then at t = 10 5
1) particles A and B meet again

2) particles B and C meet again

3) particles C and A meet again

4) particles A, B and C all meet again

5) none of the particles meet again

9) Which of the following curves correctly
represents the corresponding velocity (V) - time

(t) curve for the displacement (s) - time (t) curve
show n the figure?
1) 2)

j 2|3 4 g 1 2034

e -+

{1997)

10) Which of the following graphs best represents the variation of velocity, V, with time

t of an object bein 18 brought to rest bzr a constant resultant force?
W W

va v,
g il u\ —b &_ﬂ
3) 4)

1) 2)

%

5) (1999)

il)  The distances traveled by an object falling freely form rest during first, second and

third seconds are in the ratio
1]1'2‘3 2}1#-9 3}l=2=9 a4y 111 5]1:3!5

(1999)
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12)

13)

14)

15}

E S 8 5 S‘l
>t t
y 2) 3) |

When two objects A and B move with uniform speeds toward each other along a
straight line, they get Sm closer to each other every second. If they move in the
same direction along a straight line with the original speeds they get 1m closer, to
each other every second. The speeds of A and B are respectively | 1
1} Sms™ and 4ms”’ 7) 5ms” and 10ms”’ 3) 3Ims” and 2Zms’
4} 3ms” and Ims” 5) 2ms” and Ims™ (1999)

Displacement (S) of a particle g
measured along the x-axis with
time (t) 1s shown in the figure,
The magnitude of the velocity of
the particle is largest when it g
travels from,

1) AttB  2) BtC 3) CtoD 4)DtwE 5) EtoF (2000)

54
The displacement (s) = time (t) curve of an
object is shown in the figure. The | ) t

correspundjng ve]ﬂcit}’ (‘-’} — time I:t} curve is 0 I AL I ?
best represented by, J ¢ W

|

|

: ool
t, t{}ah[ﬁtﬁ 0

4) : 5) (2001)

The grap!l shown represents the velocity (v) time (1) curve
for an object. The corresponding displacement (s) — time (1)
curve is best represented by 0

4) 5) (2002)
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16) The graph shown in the figure represents the — v|
velocity (v) time (1) curve for an object. Thlc
corresponding displacement (s) - time (1) curve 18
best represented by, 0Fs X

8 % ] 8 HT —
U o
0 t
0 " JQ[ 0 /-{H 0 t
0 ] 0
1) 2) 1) (4)

17)

5) (2003,

In Which of velocity (v) time (1) graphs shown below would the average velocity
over the entire period between t; and t; be equal to the average of the two

velocities at the ends A and B of the interval? .

18)

19)

L

v v v
B B A\/!i B
: : _.-: L : : . ! : =t ; ._t I 1 —-'t
1 ty t> ' 4y t; t t &)

Ty 2
1) 2) 1) 4) 5) 12003)

A particle P moving with a uniform velocity of 4 ms”' along x-axis passes the
origin O at time t = 0.A second particle Q moving along the same direction with a
uniform velocity of Sms”' passes origin O at t= ls, Particle Q will reach the
particle P when they have traveled a distance of

1) 10 m from the origin 2) 16 m from the origin
3) 20 m from the origin 4) 25 m from the ongin
5) 30 m from the ornigin (2004)

A person A standing on a trolley moving with a constant
speed V on a straight horizontal track drops an object an
shown in the figure. & 1s not observer standing on the
ground. If the air resistance is negligible, the paths of the
objects as observed by A4 and A are represented by,

(1) (2) ) (4) 18

T T T TN
I NI TN
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20) A stone is thrown at a certain angle with the hnnmn!gl in the vy
direction shown by the arrow. If air resistance 18 ignored,
which of the following velocity (v) — time (r) graphs best
represent the variation of v, with f, and v, with 1?7

v VX
ll\ N ulv o
0 0 - oo ‘o
0 (D ' 0 (1 (V)

v V

twith vy twith vy t with vy t with vy
DI 1 2o I
B 1 I\ a1l v (2006)
sl Il
AR
21) S A ball B is projected horizontally with speed v and a ball 4

is dropped vertically from rest at the same instant as shown
in the figure. Which of the following statements 1s true ?
] (Neglect air resistance)
1) A reaches the ground first with a higher speed than 8.
2) B reaches the ground first with a higher speed than A.
3) A reaches the ground first with a lower speed than 8.
4) Both 4 and B reach the ground at the same instant with the same speed.
5) Both A4 and B reach the ground at the same instant but B with higher speed than A.
5% [Zm?}
22)  Figure shows displacement (5) versus time (r)
curve for a motion of a particle. Consider the
following statements made about 1ts motion.
A) During the period 1, — 1 the particle
moves al a contant acceleration and
during f; - 1 it moves at a constant
velocity.
B) Particle comes to rest at time 14
C) Duning the ime period 1, - 1 the total distance travelled by the particle is equal
to the arca under the s - t curve.

;.

lg Iy L ltll ty t

Of the above stalements,
1) only (A) is true 2) only (A) and (B) are true.  3) only (B) and (C) are true
4)ell (A), (B) and (C) are true.  5) all (A), (B) and (C) are felse (2008)
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23) A person simultancously drops an object, and throws another object Vertica)),
downwards from a certain height. Which of the following graphs best represeny,
the velocity (u) - time (1) curves for the two objects? (Curve A represents i,
dropped object and curve B represents the thrown object)

u i (5 i 0 . ) B L "
A
A A A A
0 0 ' 0 e 0 0 —~
0 t0 : 0 t 0 t 0 t

1 1 n #) 5(2009)

L

24)  Velocity (v) - time (1) curve for the motion of a particle
is shown in the figure. The corresponding displacement / '
»

(5) = time (1) curve would be,

o t
1} 2) 3;\ 4) 5)

(2011NS)

25)  Photographs of an object that starts falling freely from rest at t = 0 are taken by a
camera, first at t = 0 and thereafter at the end of each second. Which of the
following diagram correctly indicate the location of the object at the end of each
second 7 The vertical axes of the diagrams represent the distance (d) travelled by

the object.
T =0 0 t=0 0T t=0 0o t=0 0 t=0
s4+0 [1=1 - 1 1
3 L ] 5 i 15 5 o {= |5 5 L] . 'ls j o ¢ = ]i
10+ | t= 2 104 104 |
e li1=2s
154 1 t=3s 15 15} 1
20+ 2 t=ds 204 0f 6 |pazs 2
@ li=13g o |t=2s
25t 2 t= % 25t 25 2
30 3 L= 65 30 30 3 =g
A 4 W W
d(m} d(my) d(m) d(m) dim)
1) 2) 3) 4) 5)

12 Classified M C.0. Book
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26) The variation of the velocity (v) with time (1) "’.“
particle is shown in the figure. The corresponding
displacement (s) ime (1) curve is best represented
by,

3)

(2012)

27) An object is projected under gravity with velocity v, in
a direction which makes an angle © with the horizontal v
as shown in the figure. Which of the following graphs
correctly indicates the variation of the horizontal (vy) 0
and vertical {uy) components of the velocity of the
object with time (1)?

¥y W
"I'\, PH .f pH 4 v

B - VH
1]

0 & [T (2013)

28) A ball is dropped from a height of 1.8 m onto a rigid surface. The collision

between the ball and the surface is perfectly elastic. If the ball con;
: - : cont '
on the surface, the motion of the ball is, ¥es to, bounce

(1) simple harmonic with g period of 1 2 5,

(2) not simple harmonic byt periodic with a period of 0.6 s
(3) not simple harmonic bug periodic with a period of | 2 s.
(4) simple harmonic with g period of 0.6 s, ,

(5) simple harmonic with a period of 2.4 5, (2015)

Pesuru Book 1 S
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29)

30)

02.

1)

2)

3)

If the velocity l\r] of an object vanes with time (1) as

shown in figure (a), the corresponding vanation of the
displacement (x) with time (1) is best represented by,

(2015

The two straight lines shown in the displacement (d) -
time (r) graph represent the motions of two objects A
and B started from rest at time f = 0 and moving along
the positive x direction. Which of the following
statements made about the motions of the objects is
true?

1) The object 4 has travelled for a longer time than B. .
2) When 1 = t; object B has made a displacement (0, 0) Jﬁ—'h*

greater than B,
3) Object A has a greater velocity than 8.
4) Object A has a greater acceleration 8.

5) Both objects have the same velocity at the point where the two straight lines
cross each other, (2016)

Equilibrium of Forces

Which of the following diagrams addition of two vectors 8N and 6 N

2N 14N 10N 10N 10N |
6N 6N 6 6N
. |

8N 8N 8N &N

&N
1) 2) 3) 4) 5)(1993)
Which of the following sets of forces never produces a zero resultant?
1) 5N,5N,5N 2) SN,SN, 10N 3) SN, ION, ION
4) 10N, 10N, 20N 3) SN, 10N, 20N

(1994)

A child of weight W hangs at rest from the ends of a light ~ cecs

inextensible rope as shown in the figure if the weigh of the spring
balance, S is negligible the reading on its scale is,

W W S
1)0 2) Y 3) EY 4 W 5) 2W

(1994}

14 Classified M.C.{). Book |
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two support s X and Y.

sting honzontally on :
s a uniform rod resting ho om S to T, keeping XZ

4) The diagram show
T:: 1;:;15 PQ, QR, RS and ST are equal. As Y moves Ir
stationary, the reaction on the rod, due to X :
' p ( R S

g Y

1} decreases and that due to Y increases

2) increases and that due to Y decreases

3} increases and that due to Y also increases

4} decreases and that due to Y also decreases

5) remains equal to that dueto Y (1994)

3) Two spring scales of negligible mass are connected together and
a 10 kg mass is hung as shown in the figure, Which of the

following statements 15 true?

1} Each scale will read 3kg.

2) Each scale will read 10 kg

1) The bottom scale will read 10kg  and the top one will read zero -y
4) The top scale will read 10 kg and the bottom one will read zero B
5) Each scale will show a reading between zero and 10 kg such that the sum of

the two readings is 10 kg. (1995)

6) A system of coplanar forces acts on a rigid body .If the resultant of moments of the
forces about a certain point on the body is zero. Consider the following statements
(A} The resultant of the moments of forces about any other point on the body is

always zero
(B) The body must be in equilibrium
(C) The resultant force acting on the body must be zero
Of the above statements
1) all A, B and C are false  2) Only A is true 3} Only B is true
4) Only C is true 5) only A and B are true (1995)
s

7) A man of weight 500N standing on a platform P supported by A
two light strings passing over two light smooth pulleys A and B
supports himself by pulling the string as shown in the figure. If
the weight of the platform is 1000 N, the force exerted by the
man on the stnng to keep the platform,
1)I000N  2)B00N 3)500N 4)400N  5)375N {1995)

. . . P
8 Which of the following group of forces acti ;
J resultani force? B group of lorces acting on a body, Cannot have a zero
1) 2N, 2N, 2N 2) 2N, 3N, 4N
4) IN, IN, 2N 5) IN, 2N, 4N 3) IN, 2N, 2N

(1996)

—
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9) The diagram shows tow boys pulling a bucket of water ,
from a well. Which of the following graphs correctly T &9 .

represents the variation of the tension T in the string
with the “nn]t A

6
N N =

@
1) 2) L)) 4) 5) (199
10)  The force F shows in the figure can be obtained by adding the forces F, and F; ;n,
Fa bl
F Fi Fl F 3
'F
1
(A) (B) (C)
1) A only 2) B Only 3) C only
4) A and B Only 5) all A, Band C (1997)

11} A light string passing over a smooth Pulley carries a spring
balance of mass 1 kg and two weights of masses 1kg and 2kg
as shown in the figure. The reading on the balance will be,

1) zero 2) 1 kg 32 kg 1 kg
4)3 kg 5)4 kg (1997) Tk
kg
12)  Figure shows four coplanar forces A,B,C and D D C
(drawn to the scale) acting on a point object O.
The resultant force R acting on O will most likely A 5
to be along the direction
TN I 3): =t .
R IEE/,
4 NR 5) R (1998)

13)  An object of mass m is hung by a string and is kept in
equilibrium as shown in the diagram by a horizontal force F. 70
The magnitude of F is,
1) mgtan 6 2) mg sin © 3) mg v

4) mg cos 6 5)ymg/ tan 8 (2001)
mg

16 Classified M.C.(). Book |
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14)

15)

16)

17)

18)

string passing over a smooth light pulley as shown in the dingﬂrp.
The mass B is moved down, held it stationary and then released it,
Which of the following statements is correct for the subsequent
motion of B?

Two equal masses A and B are attached to a light inextensible o\

1) B will move back to the original position T o R

2) B will move back to the original position A B
3) B will stay stationary

4) B will start to move downwards

5) B will start to move upwards (2001)

A weight W is hung on a tightly fixed rope as shown in the diagram .The tension in
the rope is,

W
1) approximately W 2) approximately Y aﬁr’—’—‘é

W .
3) less than 5 4) in-between —I;iand W W
3) much greater than W (2001)

A uniform bar of mass M is suspended form its midpoint by a spring balance two
masses m;, and m; (m,>m;) are placed at the two ends of the bar. A wedge

supports the bar at the end B to keep it horizontally as shown in the figure. The
reading of the spring balance is,

1) 0

2) mg

3) M+m)g m, m;

4) (M+ 2m,)g N =N

5) (M+m+my)g - WWW B
(2001)

A bird of mass m sits on a tightly stretched telegraph
wire as shown in the figure. The additional tension
produced by the bird in the wire is,

1) zero 2) less than mg 3) more than mg
4) equal to mg 5) equalto 1/2 mg

2002)

e A
Three masses A, B and C are hanging from

horizontal crossbars as shown in the figure. Each
crossbar has negligible mass. If A has mass 6kg, the
masses of B and C respectively are,

1) 1.0kg,; 1.0kg 2) 1.5kg;05kg

3) 3.0kg; 1.0kg 4) 05kg; 1.5kg

5) 1.5kg; 1.0kg
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19)

21)

22)

23)

Figure shows an attempt made by & man

—t
0 hold & bull tied 1o g rope trying 1o t‘ —— T"‘ﬁ
eSCape.  The force a1 X acting on the % / _
Fa. The force at Y acting on the rope s B \ R X

bull’s leg is F, and that on the ground 1s

-

Fe and tha on the hand of the man is Fu
the torces Fi. Fa, Fp are correctly

represented by,
. F, Foo Fy Fo  Fa PN Fy
Y Fr Fu Frn  Fu

LR _Fu Fu Fi . Fu M

1) 2) 1) 4) 5) (2004)

Figure 1 shows a book A placed on top of a box B,
which rests on the floor. Figure 2 shows the free IR

body force diagram for the box P, Q and R indicate B ' |
the forces acting on the box.

P
Which of the following statements is true? —-L:,_E
1) Q=P+R

.
2) Force on the floor exerted by the box is indicated by 184re | figure 2
P
3 Force on the floor exerted by the box is indicated by Q.
4) Force exerted on the box by the book is indicated by R.
5)Q<P+R (2005)

A circular coin of radius R and mass M is placed so that it
touches a step height R as shows in the figure. The
munimum value of the horizontal force F required to pull
the coin over the step is,

Mg Mg '
1) == 2 HIMg 42 M 5)2 (2006)
3 ) 7 g g Mg
Fy

A figure F| to Fy drawn to scale act on a F

point object O as shown, ‘e

1) OA 2) OB 3) OC B

4) OD 5) OF 2000

F. E FI
Figures A4, B, C and D show four ways in which a light spring balance can be

loaded with a weight of 100 N using frictionless pulleys.
I@HN N M fﬂ =

18 Classified M.C O Book |
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The scale readings of the spring balance in the four cases would be,
o :

A ( D

1) 100N 100N 100 N 100 N

2) 100 N 0 200N 100 N

3 100 N 100 N ‘!?r;[; : i%;ﬁ

N 0 (

:; :Dmﬂ N 100 N 200 N 200 N " (::.ﬂ;tn]
24) Figures A4 and B show two ways in which a painter could

use a system consisting of a platform P, a pulley and a rope 1

in painting tall buildings. The total weight of the painter and

the platform is 400 N. If' the rope is light then the tension of

the rope in the two cases are,

A B _— -

1) 400 N 400 N r

2) 400 N 200N

3) 200N 400 N

4) 200 N 200N

5) 100 N 200N (2007)

25) A system of coplanar forces O4, OB, OC, OD, OE and OF
acts on an object as shown in the figure. Magnitude of 04=2 C
OD and OE=2 OB. The resultant force on the object is most

likely to be, D . A
1) along the direction of OC. 2) along the direction of OF. 0o

3) along the direction of OF.  4) along the direction of OA.

5) zero

26) A thin disc has freedom to rotate around art axis passing
through its centre O perpendicular to the plane of the
disc. The disc is acted upon by five coplanar force (1 - 5)
equal 1n magnitude, as shown in the figure.
Consider the following statements made about the
torques produced by the forces,
(A)Maximum torque is produced by the force 2.
(B) Rotation of the disc due to the resultant torque will be in clockwise direction,
(C) When the magnitude of the forces are doubled the magnitude of the torque will

also be doubled.
Of the above statements,
1) only (A) is true 2) only (B) is true 3) only (C) is true
4) only (B)and (C)is true  5) All (A), (B) and (C) are true, (2011)

Desuru Book 10 o —
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28)

29)

30)

——

A man of mass 60 kg standing on a uniform  “4= T
wooden  rafier hung honzontally by Iwo

wdentical ropes is painting a wall. The mass of
the rafier s 20 kg What 15 the minimum

tension that should be withheld by each rope = .
so that the man can move safely between A
and B?
1) 100N 2) 400N 1) 600N
4) 700N 5) SOON (2013)
_ gyTuTest | S an:
If three coplanar forces of 20 N, 4042 N and 30 - | 3
v 2 N act on a particle situated at the origin O of a x 5 e “;:: t
v coordinate system as shown n figure, the vector assssss
that represents the force necessary to keep the sis -T:E_
particle stahionary 1s : THHEH
1) OA 2) OB 1 OC T
4) OD 5) OE (2014)

A bull fastened to a strong tree with a rope
anempting 1o eat a nearby coconut plant 1s shown
in figure (a). The free-body diagram for the bull

is correctly represented by,

[ 2y (B3

The pulley arrangement shown in the figure exerts a
force on a leg of a patient connected to a traction
device D. The pulleys are frictionless and the
system 1s at equilibrium. If the horizontal force
acting on the leg by D is B0 N, then the value of the

hanging mass m will be (cos 30° = -2-3* )

4 b
k 2) 4k 3) ek
(1) 7 £ (2) 4kg (3) 5 8
(4) 8 kg (5) 8 V2 kg (2015)

o] Classified M ¢ (. Book !
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03. Centre of Gravity o . A e
- ¥ lar shape is suspended freely by a cord from a poin
D ‘ﬂ;‘m!: ﬁ:a;: l?:elg;gl;qﬂh thr:_- plate is suspended freely from another point B as
:hE:rn in ﬁglfm (ii) , The centre of gravity of the platc_jf‘mflﬁj!lkr:ly to be found at,
ne
20
3 R
48
5T e
Figure 1 Figure 2 (1952)
2) The diagram given is a cross — section of a toy placed r
on a horizontal table which always returns to the
upright vertical position when released. The centre of
gravity of this toy is most likely to be at,
"E
1) A 2)B 3) C 4D 5)E
3) A person bends over and touches his toes as shown in the
figure the center of gravity of the person is most iikely 1o
be found at,
N A 2) B i C
4 D 51 E
(1994)
4) The co—ordinates of the centre of gravity of a uniform sheet of cardboard shown in
fig(a) are (xo, yo). The cardboard is now folded along OP as shown in fig (b). The
center of gravity of the (x,y) folded cardboard has co—ordinates where
1) X=Xo;¥=Yo Y +— Y
2) X<Xg,¥Y<Yo £
3) XX ¥> Y P S
4) XX, ¥<¥p
5) X<Xo,¥>Y¥o o~ 1. X 0L e
‘ (a) (b) (1995)
5) When a H shaped body shown in the figure is hung from point B, it hangs with
point D a:.hmy:tly below B, \i_'u'hen the body is hung from pomnt E. it hangs so that the
E;:unt C is directly below E. The centre of gravity of the body is more likely to be
A B
1) E
2) Q . I—_.u_“
F L]
3 R E F
4) S ES
5 T e |0 o
DT
(1996)
Pesuru Book
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6)

7

B)

9)

10)

11)

: re. The centre of ;
The water (H,0) molecule has the shape shown in the figu Bravity

of the molecule is most likely to be found at H

-
—“wn RO

H (1997

A uniform wire is bent as shown in the figure. The center of gravity of the Whole
wire is most likely to be found at,

I [
1) A s
2) B As
3)C B.
4D Co
! E o i {1998
The center of gravity object is most likely to be found at, ’
D
1 A 21 B R
3 C 4 D ‘
5 E E® £
B (1999)
LOAS
The frame shown in the figure is made from a :E
uniform wire. The centre of gravity of the frame . ff
is most likely to be found at, °B
m A (2) B 3 C -

4y D (5) E (2000

A uniform circular plate of radius 2R has a circular
hole of radius R cut out of is as shown in the figure.
The center of gravity of the plate with the hole is most
likely to be found at,

(1 A 2) B (31 C

4) D i5) E (2001)

Figure shows a piece of metal in the shape of the
letter ‘E" cut form a uniform sheet. The centre of
gravity is most likely to be found at.

DA 2)B 3HC 4D 5)E

2 Classified M.C.Q. Book |



-"fmwrrm-m & Mechanics

12)  Identical laminate cut into the form of the letter E are pivoted vertically at X. If G
i1s the centre of gravity of the laminate , which of the states shown in the figure are

at stable equilibrium positions 1
X ( ( Gy
G lrx-, "1
(A) (B) (C) (D)
(1) (A) and (C) only (2) (A)and (B) only (3) (C)and (D) only
(4) (B), (Cyand (D) only  (5) (B), (C) and (D) only (2003)
13) A frame is made by joining there uniform rods P, Q and R
having identical geometrical dimensions as shown in the figure. —E—
Rods P and R are of the same mass, but the rod Q is twice as
heavy as P or R. When the frame is suspended freely from the R ]
point X, its equilibrium position is most likely to be
3 X
e
(1) (2} (3) (4) (5) (2004 )
14)  Three identical uniform books are placed l_[ﬂ
on each other as shown in the figure. The L

centre of gravity of the set of books s L i1 o
likely 1o be found at,

DA 2)B 3 4) D S)E

(20035)

15) Aoy in the form of a child - figure holding a section of
a thin ring, which carries 'wo identical heavy metal
balls, is made from a thin metal sheet as shown in the
figure. if the toy can be balanced in stable equilibrium
from the toe of the child - figure, most probably the
centre of gravity of the system can be found close as a
point.
1P 20 HR

415 ST (2007)

16)  Water droplets drip a1 4 constant rate from a tap as

shown in the figure. The centre of gravity of the system 34
of drops in the air is most likely to be found at,

Q
)P 2)Q 1R i
4)8 )T "3
7 (2008)

TJ:-HH'H Bﬂﬂk
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17)

18)

19)

20)

1

2)

Two identical uniform bricks of length L are stocked ,gza
without l'l-nn! tnﬁjlcd on a table as shown in ﬁﬂ'ul’ﬁ

The respective maximum possible vatues for /; and /2

1) - 2)

L L
4 27 6
L 1 (2009
. = 5 =,
4 4 6

il e =
 m—

4)

Figure shows a thin uniform L shaped metal sheet. The .E1'C
centre of gravity of the sheet is most likely to be found at
the point

L D _I
- - 4 D 5} E E‘
A 2)B 1) C ) 2012)
. ¥
A pencil 1s held vertical on its ipon a frictionless table as
shown in the figure. When 1t s allowed to fall freely centre of
towards the +x - direction, the path of the centre of gravity
gravity of the pencil is best represented by, h
e
¥ 3'] o
I h‘; ‘—\ I n‘ 'j N h :‘: tl E h
(1] ;, P 7 x 0 3 x 0 F x DO P 5
(n @ 3 (4) ® 2015

A rod XY rests between two smooth boards PQ and

QR kept inclined to the horizontal as shown in the d
figure. Angle PQR is 90° and the surfaces of the
boards are normal to the plane of the paper. The
centre of gravity of the rod is most likely to be
situated at the point,

1) A 2) B HC 4D 5)E (2016)

O L o

Newtorn's Laws and Mementum

A rail car of mass 5 M rests on a smooth honzontal track, an engine of mass 3M
moving at & ms”' collides and couples with the rail car. The speed of the engine
after the impact is,

1) 1.6ms 2) Ims H48ms ' 4 S5Sms ! 55 8ms ' (1992

An astronaut of mass m 15 launched from the surface of the moon in a space crafl
having an imual vertical acceleration of 5g', where g’ is the acceleration of free
fall in moon. The vertical reaction of the space craft on the astronaut is,

1) zero 2) mg’ 3) 4myg’ 4) Smy’ 5) 6 mg’ (1992}
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3)

4)

3)

6)

When a mass is suspended _"r'Eﬁ!iL'i_!"}" by A light ﬂpringlfrum \T
the ceiling of a stationary I!ﬁ. the E!'IEI'IEI[}II'I of lhfr spring is

found to be xo . If the lift is then set n n;mtml:l in the
vertically downward direction so that its vellumt}r (V) varies
with time (1) according to the graph shown m t.hc ﬁgure_ th_c /’__—i
variation of the extension (x) of the spring with time (1) is

best, represented by,

vl il ¥

e O SN N

—

{19

An object of mass m, moving with speed V along the x-axis, suddenly brez_tks i
two identical pieces, if one of the broken pieces moves parallel to the y-axis alo

its positive direction with speed V which of the following diagrams best indica
the direction of motion of the other piece?

¥ ' y y
1) 2) 3) 4)

As shown in the figure a child is holding a strong magnet in l

front of an iron trolley plcred on a smooth track, which of =

the following statements made about the trolley is true, =

I) it moves with a uniform speed

2) it moves with a uniform acceleration 2

3) it accelerates initially and then moves with a uniform speed

4) on viewing, stars will appear brighter on the moon than on the earth

5) Surface of the moon is bound to get more hits due to meteorites wt
compared 1o the number of hits received by the earth. (19

An object of mass 5 kg is subjected to a 5

resultant force F which varies with time I as
shown in the graph the momentum gained
by the object in the 10 s 15

1) 0 2)5Ns i) 40Ns
4 50Ns  s5)60Ns 02 46 3

10 ts) (19 '

/ l
"
Paoetsrny Boea b o
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rrel
A mass of 04 kg 1« suspended from o light spring as shown A
eapond moss of D2 kﬂ' 1% E“q'l:ﬂ'l:t‘ba from the first by a thread
When the cvatem 15 in pouilitriem the thread 13 barnt The imtial

acceleration of the 0 4 kg mpaey @il be, 4 kg

1.1““1:. I 5m s 1?nmt\ 41|nmil 5 Jl'mﬂ: 0.2kg
1

1 {1994)

The velocity (V) nme (1) curve of o particle of v

maue m moving along o etraight line 18 shown i Y

the figure

{4 ) The particle returns 10 the moton 0 - _-i‘

(B) Accelerahon of the particle does not change 1/
directions during the motion v

(CY AL 1 = 1 the impulse acting on the particle is
infinite

(M the abhove statements

1) Onlv A w true 21 only B s true

3) Only C 1« true 4)Only A and Baretrue 5) all A, B and C are true (1995

AWhen two objects A and B collide with each other, in which of the following the
action (F ,) and reaction (Fy) forces are correctly marked on objects?

Fg Fa Fr F F
SSENCE® (5 &)
A A B A B
Fa Fr
T & &)
o T 5)
A A B

S 15 a hght spnng compressed between

two masses and the masses are held

together by a stnng 1s cut, the | kg mass
moves off with & velocity of 20ms™ Then
the 10 kg mass will move with a velocity

of

20
1 20ms’ 2) 10ms” $2ms’ 4) ﬁ ms' 5 lms’ (1996)

FiM)

A force F varying with ume as indicated in the
figure 1s applied 10 & wagon of mass 10 000 kg,
which 15 initally at rest on [ncuonless o4
honzontal rails, After 100 s the speed of sy

Ih:wngﬂﬂmml" 18, o
1) 125 2)5 375 4)10 515 Wt L (1996)

L]

100
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12)

13)

14)

15)

16)

A particle A moving on a smooth horizontal table collides with another particle B
which is at rest. If the magnitude of the initial momentum of A is py which of the
following curves best represents the moment a (p) of particles with time

L

4)

P

A B

D ==

A

2)

5)

t

.

3

(1996)

A 5 x 107 kg lump of clay that is moving at a velocity of 10ms™' in a horizontal
direction to the left strikes a 6 x 107 kg lump of clay moving in the same

horizontal direction to the right at a velocity of 12 ms™ .
together after they collide. The composite object will move at a veloci

1) 0

A body of mass 5kg is subjected to a force (F)

2)1ms”

3

which varies with time(t) as shown in the graph

1) 350 Ns
4) 40 Ns

2) 80 Ns
500

The two lumps stick

ty of,
y2ms’ 4 11ms’ 5) zzms'g (1997)
&N}
3} 70 Ns 10
(1998)
4 4 e
0 5 :1 Iu:l t(s)

A rgilway wagon of mass 1000 kg and length 11 m is at rest on a frictionless
straight horizontal track. A man of mass 100 kg staying in the wagon walks

straight from one end of the wagon to the other . If the wagon is free to move the
distance through which it will move is,

1)0

Two forces Fy (=10 N) and F; (=9 N) are applied
simultaneously to a stationary object at time t

shown in

2)

the figure,

suddenly to 10N

at t=1 and the force F, is completely removed at time
following graphs best represents

time (1)?

1
— m
10

The force F; is then increased

v
&

|
1) —
]llrrI

4 1m

F|"L

as

v
&

H1llm

ION

mlh g

ly t = 2t, which of the
the variation of the velocity (v) of the object with

(1998)

F:_Q‘N

t Il,\ :::

3)

1 2
5)
(1998)
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17)

1K)

19)

20)

2l)

nd ms (ms=m,) are kept on a smooth horizomy,

Two blocks P and (Q of masses m,; a are holg

table. The hlocks are attached to the ends compreased light spring C.
stationary - by g string C

———)
When the string is cm. P Q |
A) the total momentum of the system 18 ?El‘ﬂ_ . - Bl

B) the forces on the blocks exert
spring are equal in magnitude
C) initially the block P moves better than )

(O the above statements,
11 Omly (A} s true 2y Omly {B)1s true
4) only (B) and (C) are true  5) all (A), (B) and (C) are true

1) Only (A) and (B) are true
{1999,

Two blocks A and B of masses 2 kg and Ikg respectively 2kg

are n contact on a frictionless table when a horizontal  F ij1
force | is applied on A as shown in the figure. The force — B
exerted by B on A is IN. If instead the same force 18 |
applied to B in the opposite direction, the force exerted by
A on Bs,

105N 1IN 3)2N 4) 4N 5)5N (1999

Which of the following objects of mass M has the greatest acceleration?

SON[ ] SONTUTIsON son[ L TlAN L [soN] SN 208

M
1) 2) 3) 4) 3N 2000)

Figure shows haw the mass (m) of fuel in a rocket decreases with
ume (1) when 1t moves away from the earth perpendicular to the
earth surface. If the atmospheric resistance is disregarded and
the thrust producel by the fuel is constant throughout, which of
the following graphs best represents the variation of the velocity
{v) of the rocket with time (t)?

v‘ | k
1 il u—\

1) 2) SH2000)
Two masses joined by a light string are pulled along a smooth horizontal table as
shown in the diagram . F = 30N

Akg tkg >»—

What is the tension in the string joining the masses”
1) 4N 2) EN 3) 12N 4) 20N 5) 30N (2001)
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22)

23)

24)

25)

26)

27)

Two masses m and 4m lying on a smu_uth table are A B
compressed against a gpring as shown In the figure. .
As the masses are released the speeds of masses, Va

lated by )
?l:d‘fw-‘ﬂ‘r:: o 2) Va=12Ve 3) Va=4Vy (2002)
4) zvt=v3 5)4V, = Va

. . ] .
A golf ball or mass 0.05kg leaves with a velocity of 70ms f!ﬂtf bcm_% struck by 3:
golf club. If the time of contact or the ball with the golf club is 5 x 107 s, the me

force applied by the golf club on the ball is,

3
1) S.0x10°N 2)25x 10°N 3)7.0x 10° N 3
4)14x10'N S)1.2x 10°N (2003)
Two boys of identical masscs are standing on two é e

identical trolleys A and B which are at rest on a
frictionless horizontal surface. The boy on trolley A
then throws a ball of mass m horizontally with
velocity V with respect to the earth and the boy on

A
wrolley B boy is M, the respective final velocities of B e

rolleys A and B are,

-mV -ml -mV mV -mV mV
—— and 2) —— and — 3) and
D M M+m }M+m M +m M M+m
4) oL and i 5)-vand v (2003)
-m M+m

A horizontal force of 10N is applied for a period of 10 ms on a body placed on a
smooth horizontal table. The change in momentum of the body in SI units will be,
1) 10° 2)0.1 3) 1.0 4) 10° 5)10° (2004)

Two boys, A and B, standing on a horizontal ict
surface move apart by pushing each other. Th
weight of 4 is twice taht of B. By the time 4 ha:
moved 4 m the distance moved by B is, L bromed A
1) 0 2)2m Hdm 3 a3 05 ) S
4) Bm 5)12m (2006)

»

AL\

Suppose the tmes taken for a large airplane to accelerate uniformly from 500 km
hr ' to 505 km hr ' a car from 50 km hr ' to SSkmhr ' and bicycle from 5 km hr "
to 10 km hr ' are same. Consider the following statements,

A) All forward with the same accelaration,

B) All travel the same distance during the above time period.

C) The accelerating force on each is the same.

Of the above statements.

1) only (A) s true 2} only (B) is true 3 onl
‘ . v (A)and (B -
4) only (A) and (C) are rue  5) all (A), (B) and (C) are true. I: ]m[gnue.}
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30)

32)

Contader the fallowing saterments made fgarding the action foree and the Feactioy,
force

1N They are equal in magnitede

2) They oer o the wame byt

) They are opposste i directhion o each other
O1F the abonve sintemenic

IV onhy { A) 1 e ) only (A) and () are true V) only (A) and (C) are 1,

4 only (R) and (C) are true $) all (A), (B) and () are true (2008,
Figure (A) shows o Blocks of height 100 N and 400 ™ B
N which are connected by a light string that passes “~. _
over a frctonless pulley Figure () shows a situation { y ;f
when the heavier block in the system, is removed and '
the string s pulled by a downward force of 400 N The ",ET.,,'] 160 N
repective accelerations of the 100 N block in the two

Eiuanons are given by, 0
VO 6 ms * n:i_lmv.': Jihmu"lndhrm‘} oo N 1
N10ms “and 10 ms ° )6 ms ¥ and 40 ms ° e i
S)6ms * and 30 ms ° (2008

Figure shows the vanation of the force (F) exerted by
the floor on the feet with time () when a person jumps
vertically wpwards. The force (/) increases from a
value which 1s equal to the person’s normal weight of
650 N 10 1430 N n 0.3s, stays constant for 0.1s, and
then drop 10 zero as the feet lose comtact with the floor.
At what speed did the person leave the Noor ? .
1)1 ms ' 2)1.5ms ' 3)2ms T O 20w
4)3ims’ S) 10 ms ! { 2008

Two massed M and m, placed on a frictionless horizontal are connected together as
shown n figure using a spring whose mass is negligible. Two masses are firu
pressed together so that the sprning 1s compressed, and the released. If the imital
acceleration of mass m is a, what would be the magnitude of acceleration of mass

i at that momemnt @; :M

I - ma 2) M u 1) 1 1) Ma $) (M + mba
M+m M+ m M m m

A cncket ball of mass 015 kg wravels with a
speed of 20 ms ' just betore batted by a batsman.
When he batted, the vanauon of the force (F)
exerted by the hat on the ball with tme(t) 1s
shown in the graph Il the half bounces back n
the opposite direction the speed of the cricket

ball just after batting 15,
1) 20 ms ' 25w N 65ms ! o) i(s)

4) 70ms ' ) 10 ms' . (2010}
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i3)

34)

35)

36)

37)

18)

positioned on a horizontal ground and an artillery shell is fired
from it so that the shell would land at a target, which 1s located at a dltﬂﬂﬂ*ﬂl*E 2000
m from the position of the gun. Accidentally the shell ‘f“l”'“fjtf- into tWO pieces ":“1
and B at a certain point of its trajectory. The mass of A is twice that of B, and bot

picces land at the same moment, after travelling in the same vertical plane. If A
lands at a distance 1800 m in the direction of the target from the gun, the distance

to the landing point of B from the gun is,
1) 1600m 2y 2200m 1 2400 m

An artillery gun is

4) 2600 m 5) 2800m (2010)

A block of mass m is placed on a wedge of
mass M which s placed on a horizontal plane.

The free body diagram of the system is shown
in figure. Out of the forces marked on the

diagram what could be considered as action
reaction pairs ?

1) Eand C, F and G 2) Eand D, B and A I H = mg
3 Eand D, Band H 4) EandC,Band A v
5) Eand C,Band H F (KN (201 INS)

A ball of mass 0.5kg which is initially at rest, is
struck by a bat. The variation of the force (F) on
the ball with time (t) is shown in the figure. The
speed of the ball when it leaves the bat is,

1) 10 ms™ 2) 8ms'  3) 6ms’
4) 4ms’’ 5) 2ms

A heavy roller of mass 500 kg, moving on a
horizontal surface at a constant velocity of 1 ms™
as shown in figure is stopped in 0.5 s on hitting a
smooth vertical wall. the horizontal force exerted
by the roller on the wall is,

1) 5000N 2) 3000 N 3) 2000 N
4) 1000 N 5) 500 N (2014)

A small object 1s initially at rest at point O, and due a¥lm)
Lo an interal explosion it breaks into three parts and - -
move away. Al a certain instant afler the explosion,
the location of three moving parts are shown by the
points A, B and C in figure, If the mass of the part A
which is at point A is 6 grams, what is the mass of B
the object (in grams) before explosion”
1) 6 2) 9 3)12 4) 15 5) 18 (2014)

: g}flnrna:-:uu Player of mass 50 J;g lands on the ground vertically with a velocity of

’ I'I1.BI Epd w:lhlhm body straight. As his feet touches the ground he bends his

Hll;ebi.nwu :lle kﬁpmg rest of the body vertical, and brings his body to a complete
: < 5. lhe average value of the force exerted on or by

during the period o o8 N e on the player by the ground

i)30N 2) 300N 3) 1500 N 4) 1800 N 5) 3000 N (2015)

x(m)

Poeurid Bank
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39)

40)

41)

A uniform rectangular wooden strip of jength L and
mass M 15 placed on & iable along the x direchon and
parallel 1o ome of its edges so that a part of the strip 1
extended o as shown n the figure [hstance from the
centre of gravity (i of the strip 1o edge of the table 15 Xo
Now b small block of mass m 18 placed at the left edge
of the strip, and an ininal speed of v is given to il glnnu
the strip in the x direction If the coefMicient of kinetic
friction between the stnip and the block 15 p. the
minimum speed that can be given 10 the block to topple

the stnip 15,
la 1 Ma, , | (L , M:‘;“ l
11 ‘u‘I"“F'; L 3 4 m | ) ,dllgt‘ = -
=it T M
. L omx, | ngMx, L 5 |2 ] +F.] (2015)
i) \.I'.uallri :* M J 4 2) Fﬂ( 3 " m

)

An object falling down vertically in air suddenly explodes into four pieces. Which
of the following diagrams shows the possible directions of motion of IIF preces
immediately after the explosion? ( — direction of the object before explosion.)

I =
71 L_* VAR [ |

1) 2) 3) 4) 3)
(2016)

Two children of masses m, and

m; are standing in equilibrium

as shown in figure, on a

uniform rod which 1s balanced

at its centre of gravity ). Then

they start moving

simultaneously on the rod at constant speeds vy and v, respectively while
maintaining the horizontal equilibrium of the rod. Consider the following
statements made about the motion of the two children.  For the equilibrium to be
maintained at any ume 1,

(A) They should always muove in opposite directions,

(B) They should move kecping their total linear momentum always equal to zero.
(C) They should move s0 that the moment produced by one child about () 18
always equal and opposite o the moment produced by other child about O,

Of the above statements,
1) Only A is true. 2)Only Bistrue.  3)Only A and B are true,
4)Only Band C are true.  5) All A, B and C are true. (2016)
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42)  Two blocks of mass 2 m and m are placed in contact on a smooth surface as shown
in the figure (a). If an external horizontal force F is applied on the block of mass 2
m. which of the following figures shows the forces acting on the two VIS

correctly?
L

L0 i B

| J

ez o -
T {2 (i
f t
P e
- I s T
:-J-. 2ty (2016)
= 5}
L
0S. Friction g
01) A block A of weight 4 N is kept on another block, B, of Z
weight 12 N which rests on floor F as shown in the A E
figure. A is connected to the wall by an inextensible P B Z
light rod, if the coefficient of static friction between A e
and B and B and F are the same and 1s equal to 1/4 | the F

minimum force P required to drag B to the left is,
1) 1N 2) 2N 3 3N 4) 4N 5 3N (1994)

02) A wolley A is on a horizontal track B is a wooden block of A B
mass m. If the coefficient of static friction between the trolley

and the block i1s p the minimum acceleration of the trolley that E'; g“}
15 required prevent the block from sliding down is

) i—.mtherighl 2) g, to the right 3) £ to the left
u

4) g, to the right 5) "€ (o the right (1995)
H

03) A box is dropped at time t = 0 vertically on to a
conveyer belt moving at a constant speed in the
horizontal direction as shown in the figure. If
the box attains the velocity of the belt at time to qﬂ } o 0
which of the following curves best represents the

vanation of the magnitude of the frictional force

(F) exerted on the box by the belt u;'ith time (1)
: F|

o ——————

F E|

.
<

0 1 0 g Lt 0 g (
4) 5) (1996)

Pesuru Book
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o4) A block rests on an melined plane whose angle of inclinal on () Fu the hur::nmlnl
can be varied. which of the follo. ing graphs the varfation of the frictional forge |
between the block and the

—

plane wath 0

I I ¥ I I
~ ~ L
. i \,
— . . 0 - ~ ()
[ 5 1) .*'I %) 1'“’"’“.
03) As shown in figure a force P is applied on an object of “J

mass 2 kg Iy mg on a horizontal surface. The coefficient l
of Kinetie friction between the two surfaces is 0.5, 11 the R |
object moves with unitorm velocity the normal force R 45’ |
acting on the object 15,
10N N Y N 1) 20N 4) 2062 N 5N 40N (2000

6) An obrect lies on a horizontal table, When the object is pulled by a horizontal
force F that increases uniformly trom zero, the vanation of the fnctional force f
acting on the object 1s best represented by the graph.

i f i f f1
/
(0 F 0 0 F O F 0
11 by 1) 4) £ (2004

07y Which of the following figure shows the direction of the frictional forces acting on
the two tyres of a bicyele when it is paddled by a nider on a surface with friction?

OK) A box of mass 5 kg 1s placed on a horizontal surface. The coefficient of static
fnction between the box and the surface is 0.3, If a hornzontal force of 10 N is
applied to the box, the magnitude of the frictional foree acting on the box will be,
1} 1.5N 2) 3N 4SSN 410N 5) L5 N (2008)

09) A box rests on the floor of an elevator. If the magnitude of the minimum force
required to shide the box on the floor when the elevator is stationary, accelerating
upward, and accelerating downward are F\, F; and Fy respectively then,

)F2>F, > F, 2)F > F; = Fy ) Fy>F,>F,
hF >Fi>F; S)Fy=F; = Fy (2008)
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F
1) A box is placed on 4 horizontal surface and @

horizontal force F g applied on the box. Variation

of the magnitude of with time 1s shown in the
graph. Which of the following graphs shows the

pﬂhﬂhlt \th'lllllu“q. .l-,,| the lﬂ"ﬂ“““dc nf "1(.' -
o

! % s

i

/

F

— e}

iA) (B) C)
1) (A)only 2} (B)only
4) (B) and(D) only ) (A)and (C) only

11 A box (A) of mass S0 kg % plm,td on the

' LT o (4]
1) (D) only

(2009)

horizontal floor - bed of a lorry as shown in the
figure. The coefficient of static friction between

the box and the floor - bed is 0.8 and the lorry

accerlerates along straight horizontal road. The ®
maximum acceleration the lorry can have so that

the box mll not lside nw:t' the I'I-.mr - hcd 15, :
1) 2ms ™~ 2) 4ms” 3 8ms - ) 10ms® 9§ 12ms”

A

(2010)

12)  Two identical wedges each of mass m are placed
next to each other on a float floor. A cube of M
mass M is placed on the wedges as shown in the

figure. Assume that here is no friction between so ™ 45

so ™ 45

the cube and the wedges. The coefficient of static = S

friction between the wedges and the floor is p.
The largest M that can be balanced without
moving the wedges is given by,

3 pm 2) wm 3) Ium_

V2 - n

13) A box, which is placed on a rough, horizontal surface

4 (1-wm 5 V2 (1 - wm

2011

of a table is pulled by a variable, horizontal force of E

magnitude F. For a given value of F the resultant force
R exerted by the surface on the box makes an angle O
with the horizontal direction as shown in the figure
The vanation nt" B with F is best rc resented by,

S U g

(3 F °0 (4) g

Ao

(5) F
(2013)

Pesury Book 35
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14)

15)

01)

02)

03)

04)

A block of mass my, kept on the honzontal truck-bed, 15 at rest with respect to the
truck when it is moving honrontally with a constant acceleration a. The coefficient

of static friction hetween the truck — bed and the mass is . The frictional
force acting  on the mass is given by
1} ma 2V Joma Dumig+m Hpumig- ) % mg (201 3)

Consider two motor vehicles, A and B In motor vehje le A only the front wheels
are coupled 10 the engine and rotated, and in vehicle It only the rear wheels are
coupled 10 the engine and rotated. Which of the following diagrams correctly
shows the directions of the mctional forees acting on the front an drear wheels of

motor vehicles A and B by the ground. when they are travelling in the forward
direction”

Work Pewer and Energy

An object starts from rest and moves with a constant acceleration, which of the

following graphs best represents the variation of its kinetic energy E with distance
traveled 47

1 2) 3) 4) 5)
EI E[ E ‘/ E ]_/ E }
0 d 0 d 0 a0 a0 d

(1994)
If two objects collide in the absence of external
statements 1s always true?
1} The momentum of each object remains unchanged
2) The kinetic energy of each object remains unchanged
3) The total momentum of object remains unchanged
4) The total momentum of Objects remains unchanged
3) Direction of motion of each object remains unchanged

forces, which one of the following

(1995
An electric motor pulls a |00k
power needed for this 1

1) 2000 kw 20 1000 kW

B mass to a height of 30 m in 2s. The minimuwm

3 200 kw 4) 100 kW 31 TOKW (1908,

Two small objects of masses M and 2M are release from rest heights 2h and kK
respectively above the ground level. Which of the following is same for both
masses just before hitting the ground (Neglect the air resistance)

1) Speed 2} Kinetic energy 3) Tume of travel

4) gravitational force acting on masses 5) Momentum (1997)
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nd. Which of the following
th the height (h) 7

05) A particle falls freely from a height H above the grour
graphs represents the variation of its total energy (E) wi

E E

1

Hhn H h H h H h H h
N 2) 1 4) 5)1998)
06)  Two particles A and B have equal kinetic energies. But the velocity of the particle

B is four times that of a the ratio momentum of A s
momentum of B
hl )2 1) 4 4) R 5 16 (2000)

07) Two particles A and B have equal momenta, but the velocity of the particle B is
four imes that of A, The ratio kinetic energy of A 18,

kinetic energy of B
1 1/4 23 1/2 11 4) 2 5 4 {2001)

08) A cricket ball is hit for a six. It leaves the bat at an upward angle of 45° to the
horizontal with kinetic energy k. Kinetic energy of the ball at the top of its flight is
(neglect air resistance)

1) 0 2) g 3) L 4) L 5)k (2003)
4 2 J2

09)  Consider the following statements
(A) If the kinetic energy of a particle is constant with time ,its momentum should

also be constant with time

(B) If the momentum of a particle is constant with ume, its kinetic energy should
also be constant with time

(C)If the momentum of a particle vanes linearly with time, its kinetic energy
shouid also vary linearly with time

Of the above statements
4) Only (A) and (B) are true 5) Only (A} and (C) are true (2003)

10)  Total electric power generation capacity ol Sri Lanka is approximately 2.1 GW. If
this power is 1o be generated by converting mass into energy , how much mass per
second should be converted into energy? (Velocity of light = 3 x 10" ms™")
1)0.023mg/s 2)23g/s  3)23kgs  4)69kgs  5)47.61 kg/s  (2004)

-~ 1
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I

12)

13)

14) .

§
=
il = = = = = o o= o= o=,

As object of mass m moving on a frctionless
plane passes a point X with a velocity v and
nses up a frictionless inchined plane to a point
Y that is at a height is above X as shown in

m
the figure 1If & second object of mass

e

_ v
passes the point X with a velocity - the

height to which the second object will rise is,

net " 3 - 4) h
E 4

P

The object A of mass m and velocity u moving on a
smooth honzontal surface along positive x direction
makes a perfectly elastic colliston with an identical
object B which 1s at  rest as shown in the figure.
After the collision the velocities of A and B are,

17 0. and u along positive x direction respectively

-

3)

(B

-

4) u along negative x direction, and 0 respectively

5) 0, and — along positive x direction respectively

(N

5) 2h

(2005)

2) = along positive x direction, and %n]ung positive x direction respectively

. S i iy _— :
along negative x direction, and -, along positive x direction respectively

(2005)

A wooden block of mass m is sliding down an
inclined plane at constant speed from a height h

mgh mygh
| —t
) 0 2) Sin0 3y mgh tan 0

above the ground as shown in the figure. The total
energy dissipated due to friction by the time the
block reaches the bottom of the plane is,

4y mgh S0 (2006)

As shown in the figure u ball of mass 6 kg
released from rest at point 4 on a smooth track
ABCD ships without rolling. The portion DE of
the truck 1s rough. If the ball climbs units ga
vertical height of 3 m along the rough surface,
the energy lost due to friction is,

1) 2400 2) 180 3) 1200

4) 60) §10 2007)

I
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- ree men A, B and C are pullin
15) A trolley is moving with a constant velocity v Th T and T TEEpEl:tiv[::l EE
three strings in such a way that their tensions are “i. 18 T T8 RS B
shown in the figure. When the trolley moves 8 distance L. the v

men are,
A B C =

D T T T

2) /L T:L 0

3) T\L T,.L 0

4) TL T.L 0

5) 0 0 0 (2007)
it reaches a

16)  When a ball of mass 0.1 kg is thrown vertically upward in a a vacuum, |
maximum height of 5.0m. When the ball is thrown upward with the same velocity
in air it reaches a maximum height of 2.0m. The average resistive force exerted on
the ball by the air is,

1) 1.5N 2)1.25N HION  4) 075N 5)0.5N  (2008)
FiN)

17)  The graph shows the vanation of a force F 1
exerted on an object P when it is moving along
the x axis from x = - 5to x = 5, The work done

on the object by the force 1s, F

s | Po—
1 10] 2) 30) 3) 401 =
4) 501] 50 100 (2010)

-.'-5? t pl’_‘l: i FST :'.‘J'“m]

18) A particle of mass m; moving with speed v along positive (+) x direction collides
elastically with another particle of mass m; at rest. Which of the following
statements made regarding the motion of the particles after the collision is
incorrect ?

(A)If m; < m; then m; and m; would move in —x and +x directions respectively.

(B) If m; > m; then both m; and m; would move in +x direction.

(C)  m, and m; would move together as a single mass with a speed lower that v
in the +x direction.

(D) The speed of m; would be lower than v unless my is infinitely large.

(E)If m; = m; then the speed of m; would be v, (2011)

19)  Two small spheres A and B ol pully of mass m and
3m respectively are suspended from a ceiling by
means of strings of equal length. Sphere A is drawn
aside so that it is raised to a height h as shown and
then released. Sphere A collides with sphere B which
is at rest, and they stick together. The maximum
height to which the composite body swings is,

! : 3 Ly L
1) Eh 2) :e.h ) b 4) 3h

Pesury Book 39
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20)

21)

22)

97.

o1)

02)

03)

U}

If the mean output pressure of the heat is | 2 = 10" Pa and the mean blood flow

rate is $0x10"m’ per minute, the mean output of the heat 15
1) 0.5W 2) 1.0W ) 15w 4) 2.0W 5) 20W (2013)

A body A of mass 2M shown in figure is place on M

a smooth horizontal surface. and a small block B

of mass M is placed at the top of the body. |-.1 I

Starting from rest, block B slides down on the A S T

smooth surface of A. At the instant when block B Wﬂpﬁ,—);:
leaves A the speed v of A 1s given by

3 - @ r m
Du=2gh Do=ygh No-= ‘II!; 4) v = \Ilg:— 5) v= ﬂl% (2013)

An elevator of weight 5000 N carries a load of 5000 N. White moving vertically
¥ ilding. i | bl | 12™ floor in

upwards in a building. 1t travels at constant velocity from 27 floor to

20 seconds. The height of each foor is 4 m. If only B0% of the power gmgmlﬂl !.H

the motor is consumed to lift the clevator and the load against gravity while

moving at constant velocity, the power [ the motor is,
120 kW 2)25kW 3) 40 kW 4) 60 kW 51 1 000 kW (2016)

Rotational Moticn

A hammer is made to swing with the same angular acceleration about the points A,
B and C as shown in the figure. If the respective torques required. If the respective

torques required are ToTy and T them,
1) r,& > ["3 = l'.;- L\

DT a>Te>Tn

NIc>Tg>Ty

A Ta=Ic<Tg B
SiTa=Tg=TI¢ A

A rotating fly wheel of moment of inertia 2 kgm® about its axis brought to rest in
20s by a constant couple of 20 Nm acting on the wheel. The initial angular
velocity of the wheel in rad s™ s,

1) 50 2) 100 3) 200 41 400 51 800 (1997}

The product, angular acceleration X time, has the dimensions of
1) angular displacement 2) angular velocity  3) torque

4) moment of inertia 5) work (1998)

Stars may be formed when a huge rotating masses contract to small volumes, In

such.a contraction how will the moment of inertia and the angular velocity of the
rotating mass change?

Moment of inertia Angular velocity.
1) decreases - decreases
2) decreases | INCreases
3)  increases i decreases
4) INCreases i Increases
5) decreases

i unchanged (1998)
|
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—

05)

06)

07)

08)

09)

10)

11)

of 600 revolutions per minute about its axis comes t0

22
tion in rad 8 18,
iy 4) m 5) W2 (1998)

A wheel rotating at a speed
rest in 20 5. the angular reta
160 5 2 30 n il

Angular velocity imensions of , o
gular velocity has the dimen : 0T 5 LT (1999)

1 LT 3 T 3y LT"

Angular momentum of a system is, o
(A) Conserved only when the resultant force on it 1§ ZEroO

(B} In the same direction as its angular velocity

(C) Independent of the mass distribution of the system

Of the above statements, :

1) Only (A) is true 2) Only (B) 15 true 1) Only (C) is true

4) Only (B) and (C) are true  5) all (A), (B)and (C) are true. (1999)
A ring a disc and a sphere all of the same mass and radius, with moments _rJf SHEE
Ie. I and Is (Ig>1p>1,)respectively about their axes, roll down withugt shppmg 03
an inclined plane from a given height. If the umes taken for the ring, disc an
sphere to reach the bottom of the plane are t,, ty and t respectively, then.

Dt <<t  Dbh=h=t DL >t HE>t=t HE><t (199

A flywheel of moment of inertia 9kgm® about its perpendicular axis through the
centre, is connected to a motor. The motor accelerates the flywheel from rest to
600 revolutions per minute. Neglecting friction the work done on the flywheel is,

1) 900%°]  2) 1800m°)  3)36007°)  4) 4000m’) 5 600077 (2000)

Five identical uniform rods of length I and mass m, some of which are bent as
shown , are rotated form rest about a vertical axis, Rods are accelerated until they

reach a final angular speed of wy. Which of the following arrangements requires
the highest energy to attain its final angular speed (wy)?

IS ) \J DY YU 5) \J

113 ‘ ‘ I3
E

Two uniform rods A and B having same dimension but
made of different materials of densities d and dg rotate
as shown in the figure. If the rotational kinetic energies |

of the rods are same, then the ratio,

Angular momentum of A i given by

Angular momentum of B

1 2% 3) [ 'j—] 4) L:_]

—
-_—

m-"‘_-h- -e

B }-_--_P-‘_G

(2003)

51[__

.dﬂ'.-'
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12}

13)

14}

15)

Three wheels A, B and O of the same j--_‘.f"
mass and same external radius are made /

out of umform sheets of d:ﬁ'cr{'m(
matenals as shown in the figure. These ‘\\‘_’ '
wheels are  released  simultaneously =
from rest from the same height at the A
top of an nclined plane  the wheels
roll down without slipping. The order
that they will reach the bottom of the
inclined plane as first, second and third
respectively 1s,

1y AB.C 2B CA VWO, A B HBAC

YA, C.B  (2004)

A uniform circular disk of radius R and M rotates with a uniform angular speed w
rp:ndinulnr to 118

in & honzontal plane about an axis passing through its centre pe
: . : . . 1 2
plane. The moment of inertia of the disk about the axis described above 18 5 MR

When a ball of clay mass E; is placed gently on the edge of the disk and 1if 1t

sticks. the new angular speed of the system is,
: 3 ¥ Aw 2 (2008
I}Sm o 3= 4) w 515
A circular disk shaped pin wheel type firework shown
in the figure performs a rotational motion about the Z -
axis on a horizontal smooth floor, due to a constant
reaction force generated by its burning. :
Assume that the pin wheel power the shape of a
uniform circular, disc throughout and its moment of

inetria 1 = %mrz about 7 — axis. If m, r, @ and = are

the value of mass, radius,
angular velocity and angular acceleration respectively of the buming pin wheel at
a certain instant, then

1) mra is constant 2) mria is constant

4) mr’w is constant 5) mriw’ is constant,

The two uniform disks A4 and B shown in the figure are “"

made of the same material and have equal masses. The

radius of the disk A is greater than that of B, The disks (i(: } ( [ 3

are kept in isolation at outer space. Consider the

following statements,

A) The disk 4 takes a longer time 1
force acting through the centres of the disks.

B) The disk 8 takes a longer time than A to gain a given angular speed.

C) The disk B has a higher rotational inertia about the axis of the disk than disk 4.

Of the above statements,
1) only (A} is true. 2) only (A) and (B) are true.

3) only (B) and (C) are true. 4) all (A), (B) and (C') are true.
5) all (A), (B) and (C) are false. (2007)

1) row 15 constant
L2006)

han B to gain a given speed under an external
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ﬂtaﬂing from rest, a sphere takes a time f 1

16)

1M

18)

rement & Mechanicy
o roll down a rough plane.
own will be,

If the plane is

made frictionless the time taken by the sphere to slip d

1) ¢ 2y higher than [

5} determined by the radius of the sphere M J
As shown in figure A ¢ child sitting on a rotating chair, f )’
rotates with an angular speed wm. The moment of inertia S

of the system With the child around the axis of rotation

is 2 kg m". As shown in figure B, while rotating the @ %J
child catches a thin ring B of mass 4 kg and diameters

im, which is falling vertically with its plane horizontal

and with no angular momentum. The final angular e .

momentum of the whole syvstem would be,
Do 42 s L
i Hw ¥, l= Al |-
\3

V3

)0 )

fad | bk

A decoration consists of four independently rotating sets of
small lantems P, Q, R and S which are fixed to a rotating
central pole as shown in the figure (A). All the rotation take
place around vertical axes. Which of the following modes of
rotations provides the best stability to the entire decoration”?

" ) o
The figure shows a bicycle wheel, which is
rotating with large angular velocity (w) about the
axle, A# hund from a string connected to the end
A and holding from end B. If it is released from

end B
1) The end B will falldown and the axle A8 becomes vertical. 4

2) The direction of A8 remains unchanged.
3) The axle will rotate about the vertical axis through A,

while 4B remains approximately honzontal.
4) The end B will fall down and the wheel will start to oscillate like a pendulum.
5) The end B will move upward first and then fall down and will start to oscillate
(2008)

like a pendulum.

Pa—
T o



W
l'-.fl'-l-lHl'f"“ { “"ﬂiﬁﬂp

200 The moment of inertial of a certain Spinning SIAT IAS dropped in | of 1

new rotattonal kKinet ic enerpy of thestar s

value due o contraction. The ratio
n. The mitial rotmonal kinetic energy of the star

equal 1o,

1) : py I L] 43 9 4 27 11[1{“‘
9 1
B - ) . . e
21) Figure shows a umiform square plate from which the part XBY A ( :I
has been removed 1f the moment of inertia of the plate around p—Y
axes perpendicular 1o the plate and through the points A, B and I :
are la. Iy and | I*g"-;p-u.‘q.*tn'l:lj.' then. R T "_tl
D lh=la=k N la=ln=k LI T X " )
H LIy ) 1< I < Iy (2009
22) One end of a thin non elastic siring of length 118
attached 10 a small object mass m resting on @
frictionless horizontal surface and the other cn'r-_’l 18
fixed to 4 point on the surface of the vertic
V4 cylindrical pillar of radius R so that the stnng
L remains horizontal. A velocity v 18 given 10 the

object, perpendicular to the string and along the

surface as shown in the figure.

The angular velocity of the object around the axis ot the pillar when 1t hits the
pillar 1s,
v v ¥ 2u
o 2 — 3) — 4] —pec— 5) =— (2009)
R ! VR 41 R

23)  If the anguler velocity (w) of an object varies with tme (1) as
shown in the figure, the corresponding variation of angular
displacement {0) with time (1) is best represented by,

u L]
]
T T ; h' ju!‘i} >

(20103

24)  Two stars, A and B of uniform density huve equal radii. Star A having twice the
mass of star B is spinning three times faster than star B, .

The ratio,  Angular momentum of star A

angular momentum of star B

_},m

|
1 - 4 5)
5 ) 2 33 I b 18 (20101

a4 m%.
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hanfcs
26) A cicular disk of radius 0.5m rols with a uniform angular speed P
12 rad 51 on a honzonta) surface without 5I1]:IF1I'IE~ Two points
Pand O are Jocated on the perimeter of the disk. The speed of o

the two points relative to the earth when they are at the position

shown i, the figure are, !
P Q
1) 6 mg ! 6 ms '
) 6 msg ! 1 ms !
3) 6 ms 0
4) 12 ms™! 6 ms |
5) 12 ms™! 0 S
B C
. A W \yA

ANy T

If the moments of inertia of an uniform cylindrical rod about the axes A, B and C
shown are [y, {y and /¢ respectively, then,

1) Ia>lp> e 2y Ia<lpg<lc 3 lg=Ic<iy

O =lo=lc ' 5 ly>lc>s (2010)

27) A space shuttle B of moment of inertia [, and angular speed w; Oy
Jjoins smoothly with a space station A of moment of inertia I, “
and angular speed ®, along the common axis as shown in the A

figure. Neglect the linear motions of both objects. The angular -

speed of the system about the common axis after joining the
two objects would be,

B B
1) wy + o 2) Lo, + lhe 3y Loy ~ T,
I +1, .
oy
4) L +1,m, 5) Loy + 1w, (2011NS)
I +1, -1,

<>
v 2

28)

A
The three uniform objects shown in the figure have equal masses. Object A is a

solid cylinder of radius R. Object B 1s a hollow thin cyhnder of radius R. Object C
is a solid cube whose sides are of length 2R. If the moments of inertia of the
objects about the axes shown are Ly, Ip and ¢ respectively, then

1) In<lc <la 2) ln>lc> 14 D=l <ly

4) [n=lp<lc 5) In>1x = Ic (2011NS)
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29) A satellite (S} moves in a elliptical orbit about
the earth (E). If the speed of the satellite at point
A is v, then its Speed at point B will be,

1 0
1) - 2y = 4y 2 ) 4u
g ) p o ) 2u

(2012)

entre. The

3 A gain of sand 1s stuck to a tyre of a vehicle at a distance from its ¢
he sand

radius of the tyre 1s R When the tyre 1s rotating at an angular speed of @, t
jected, the

grain detaches suddenly from the tyre. If the air resistance is neg .
horizontal component of the \.rcim;it}' of the grain relative to the vehicle
immediately after detachment could have a value between”

1) Oand (R - 1 oo 2} Oand (r+ R . 3) 0 and rm.

4) —rw and ro. 5) (R - r)jmand (r + R )o, (2012)

31)  Two wheels A and B of a machine

rotate about a commaon axis in the 2 B " /
same direction  with angular ™ I et
speeds @ and ;. respectively. ——— '(G & @
See figure (a). Moment of inertia

of wheel A about the axis of
rotation is [, and that of wheel B is
L. At a certain instant, two wheels
are pushed

towards each other untill they are firmly pressed and the system potates with a
common angular speed @, without slipping. See figure (b). The value of w is

figure (a) figure (b)

given by,
Do = 232 Do =10 e - oo,
1T 2
2 I -:
o = he 1o 5y = 2010 (2013)

32) A thin ring of mass Mand radius R is rotating in a horizontal plane about an axis
passing through its centre perpendicular to its plane with a constant angular
velocity . Now if two small masses, cach of mass m, are attached gently to the
opposite ends of a diameter of the ring, the new angular velocity of the system 1s,

N oM 2) (M +2m) 3) - wM 4) ®(M - 2m) 5) (M +m)
M+2m M M+m M+2m M
(2014)
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¢ of two flat
on “:'p ﬂf Ihc
a horizontal
H which is

33) A traditional grain grinder consist
stones. The upper stone is rotated
lower stationary stone by applying
force of magnitude F to the handle _
fixed at a distance of r from the axis of rotation a3
shown in figure, If the force is always applied
parallel 1o the direction of motion of the hﬂﬂqlf-
and the period of rotation is T, the power being
expended g,

nrk lan rk 4) _i? . 3) 'FT

1) — 2y =M L
T : 1 3) T T

34) A wheel, starting from rest, is allowed to roll down without
slipping, along an inclined plane as shown in figure. Which

of the following graphs best represents the variation of the
magnitude (v) of the velocity of a point P, located on the

perimeter of the wheel, relative to the earth with time  (t)7

t_]T‘hm point P touches the inclined plane at t = 0) .
1] 1 1] [ ’ ‘

0 I Lﬂﬂ‘l ﬂml L '
o o W )

i1
(2014)
35)  The varnation of the angular acceleration (a), of a .
wheel of a motor vehicle starting from rest with time o .,
(t) is shown in figure (a). Vanation of the angular L
velocity (m) of the wheel with time (1) is best Figure (2)
represented by
-L-_-:}, ;- A~ PN )
t J/\/’ T 0 ; 0 " ] 1
{1 2) iy (4) S (2015)

A child 1s standing at x = -R of a honzontal merry-go-
round of radius R in a carnival as shown in the figure x-vy is
a coordinate system fixed to the merry-go-round with 1its y-
axis along the axis of rotation. Using a driving motor, the
merry-go-round is set in rotational motion with constant
angular velocity @y about its axis on a frictionless bearing,
and subseguently allowed to rotate freely without the
driving motor, Now if the child starts to move in the x —
direction along the diameter of the merry-go-round to the
location x = +R, the vanation of the angular velocity
(w) of the merry-go-round with position (x) of the child is

36)

I
(n (3 (@)

mfcnlﬂd by §

., L Loy LSl % —Zeg

-R ) ) - 0 +R - R 0 + - +R
(2)
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01)

02)

03)

A uniform dise o mase m andd mding &

molls withow "I'I‘I""I‘lla.. mitially along a Ly
hor rontal surface, and  subsequently A
._I_‘.r-‘-h“ rfl,r

Sars © chmb up a ramp as shown in the — FRY o
figure. The disc hax a linear veloeity 1 on — o ppp—
the honzontal surface. The moment of

mertia of the disc about the axis through
s centre and nomal w the plane of the

mre

dise 1s —,
What 15 the maximum height b to which the centre of mass of the dise ¢limh?
o A | 3 F |
I‘II%-“ “.h_ _“,ﬂ .”'_ 5'.'.1..'__ (2016)
<@ ig dg i L}

A boy, sitting on a smooth turmtable with a weight in his each extended hand, 18
rotating with an angular velocity ay. When he bends his hands towards his body,
the angular velocity becomes an. If Iy and {i are the moments of inertia of rotating
systems when the hands are extended, and bent towards his body respectively. then

1) ay > an, fo > 1) and andy > anl, 2) an < an, fy > 1) and andy < anld,
3) ey < an, Io > 1, and aply = anl, 4) any = o, By < 1y and andy =anly
5) ith = l’l_’l = -’| and ﬂ{u’u :ﬂh.h {1“"’“

Circular Motion

A particle moving in a circle of radius 2m at constant speed has a period ol rotation
28, Its acceleration towards the centre of the circle is,

1) % ms? 2 2 my? W 8 ms? 4) 2nt s 9 8nfms? (1R

Two particles A and B are moving in concentric circles of radii Ra and Ry such
that their periods of rotation are same. The ratio centripetal agceleration of A

is,
Centripetal acceleration of B

T 1 :
2 R R R}

n Ra . Ra B oA gy N y —& (1999)
HH- Rﬁ. Hg R Hii

A small mass 1s kept on a horizontal circular table which can rotate about a vertical
axis passing through the centre of the tble. The mass stans 0 shp when the
angular velocity of the table becomes w11 the distance to the mass from the centye
of the table is doubled the minimum angular velocity required for the mass 1 start
slipping is,

II::;-?.- 2) = 3w 4) \"I:ﬂl 51 2w (198G
2

— = 4“ A i TI I i.ﬂ'ﬂﬂ-f I.l‘f- [ .-—m
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04) A _"{l‘ﬁ?nnm! table is rotating with a
unttorm angular velocity about the
vertical axis  passing  through its
Centre. A mass m is at rest on the
!thf Withoyt slopping.  Observer A
IS SUNg on the table while the
observer | g standing on the floor,
as f‘hﬂ“'n in the figure. The total
horizontal force on m
I} according 10 A is zero and according B is towards the centre
2) according to A is zero and according B is away from the centre
3) according to both A and B is zero
4) according to both A and B is towards the centre
5) according to both A and B is way from the centre (2000)

05) An object moves along a horizontal circular path on the inner

surface of a smooth conical shaped vessel, as shown in the
figure. The force forces acting on the object as observed by a o
stationary observer is /are.
1) weight of the object only
2) weight of the object and reaction force normal to the surface only
3) weight of the object and reaction force normal to the surface only
4) reaction force normal to the surface and centripetal force only

3) centripetal force only

(2001)

06) A child of mass 20 kg is sitting on a swing of negligible mass, The swing is
attached to its pivot by two ropes, each of 3m length, The maximum speed of the
child during a swing is found to be 3ms” . The maximum tension in each rope is,
1 130N 2) 160N 3) 200N 4) 260 N 5) 300 N (2001)

07) A toy car connected to a fixed point by an elastic string as shown s
in figure, travels in a horizontal circle of radius 2r. The initial
unstretched length of the elastic string is r. The period of rotation
of the car 1s T. The car is then speeded up until it is moving in a
circle of radius 3r. If the string obeys Hooke's law, and resistive
forces are negligible, the new period of rotation on the car will be,

|'§ 4 3
1) \'II_ET 2) hl'_—j;?" )T 4) gT 3) %T (2003)

08)  Two small objects of equal masses are attached =~ .-~ B .
to each other by a light string BC, and this .= =77 A g .
system is connected to a fixed point A with !/ :- . "
another light string AB as shown in the figure. \ A T, B 1C
The masses are then made to move in . "ol “
horizontal circular paths of radii R and 2R (see e

figure ) with the same angular 7T
speed so that points A, B and C are always in a straight line. If T, and T, are the

tensions of the strings BC and AB respective, then

2
T 9T=3T ITT HT=IT 9T ooy
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10)

11}

13)

14)

15)

Aivanced | evel Physies

A sphere M attached o a thread s whirled in a #'.
horizontal cirele w a constant speed as shown I the
figure, The forces acting on the sphere observed by a
person Who 1S al pest in the laboratory Bre best
represented by,

1

2) 13 4) b J - ‘r
*%“ M Mo QM ' '
" { 200051

A particle 1s moving in a circle with constant speed V as

shown m the figure, The magnitude of the change in H,@ Y
velocity of the particle between points £ and (0 s, o

1o 2V sin 40° 1) 2V sin 200

4) 2V cos 20° S)V 2005)

A particle 1s moving in a circular orbit of radius 10m. At one instant, the speed of
the particle is 10 ms™ and is increasing at a rate of 10 ms . The angle between the
velocity vector and the resultant acceleration vector of the particle at that instant is,
no° S 3) 45" 4) 60" 5) 90° (2006)

Figure shows a space colony of radius 10'm, rotating about
its axis. At what angular speed (@) must the space colony be -
rotated so that an astronaut standing in the floor of the colony
experiences a push on his feet that equals his weight on the

Earth ?
101 rads 2) I rads ' 32rads
4) Srad s’ S)10rads (2008)

A small object of mass m is suspended by a string of length
I, and 15 allowed to move in a horizontal circular path about
the vertical axis passing through O, as shown in figure. If
the air resistance is neglegible the velocity of the particle

1) JlgsinBtan®  2) JigsinBcos0  3) igtan® &i
4) /lgsin@ 5) Jlgcos@ :

{2008)

A car of mass m monotyres a circular bend of radius of curvature r in a horizontal

that road with a speed v, If the car skids then, s the coetlicient of friction

between the road and a tyre —
- [ .

- ur , > (B8

1) u=> \,rprg N u= J% Huou= J%: dju< ‘-'Il.l.ﬂﬂﬂ. S)wo \f (2012}

I

The athletes run a 10 km race with constant speeds v, and vy in a circular track of
radius 50 m. It has been observed that the athlete with speed vy complete 10 rounds

N,
when the other athlete completed 9 rounds. The ratio v‘ 15
10 9 18 107 5) 0 (2013
L. el ) 8 = )
1) 5 2) T ) 10 ) 5
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16)

17

01)

02)

One end eqch of two identical, stretched springs

are fixed to the two ends of a closed tube and

the other ends of the springs are attached to a

MASS M, as shown in the figure. Which of the

following mation/s of the system results in a

displacemen of mass m towards P from the

CeNtre of the tube?

(A) Uniform acceleration of the tube in the direction of PQ, keeping il
hor zontal, .

(B) Rotation of the tube around a vertical axis passing through Q, keeping Hoe
fube in a horizontal plane.

(C)  Vertical motion of the tube under gravity keeping Q below P.

1) (A) only 2) (A) and (B) only 3) (B) and (C) only

4) (A)and (Byonly  §) All(A), (B) and (C)

(2013)

A hght spiral spring has an unstretched
length 7 and a spring constant k. A small o7 T ee
object of mass m is attached to one end of the bw
spring and the system is rotated about a"-.___ - _"'..4-"
vertical axis that passes through a small light i densaemee

ring attached to the other end of the spring as ;

shown in figure. If the object travels along a

circular path of radius B with constant

angular speed w, keeping the spring on a

horizontal plane, then

(k (R=-1) x [k 7
]_ B el 2 = e ]. = |_....
e ‘ulm(R] )& Vi ) © Ym R

PR

| k R 'k R

— = e 5 — — 2{}14

9 o \fm[l IJ ) =T (2014)
Hydrostatics

A block of ice, of constant thickness, floats on sea water with | ¢m appta.rin§
above the water level. If the densities of ice and sea water are 920kg m’
respectively, the total thickness of the ice block 1s

1) 10.3 cm 2194 cm 11 4.7 em 4) 2.0 em 5) 1.0 cm (1992)
A vessel containing a liqmd of density p, 1s placed on a gtitsges,
weighing scale as shown in the figure, and a piece of metal of §-=::__
mass m and density pz held by a string is immersed in the liquid Sy e
without touching the sides or the butlumlut‘ the vessel. Now if ;::5]_:'}::
the string is cut the reading of the scale will be, LE="——
i A 4 "
Al E}m{ —‘I_:l.I_J J}m'l_._f-_l]
I 1+=
: md‘\ ' ar ) pl 51'\-. pl
M ’"“-{' : ﬂ] il (1992)
Pl

%,
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03)

04)

05)

06)

07)

The diagram shows a mercury barometer. The point
in the mercury column at which the pressure i8 500
mm of Hg 18,

A

2B

ncC

/D

S B

[ 920 mm

T

- 160 mm

(1991)

A measuring cylinder contains 60cm’ of oil at 0°C when a piece of ice was roped

into the cylinder it sank completely in oil and the ol level rose to 90cm mark.
When the ice is melted the oil level came down to 87 cm  mark, The relative
density of ice 15,

1) 0.80 2) 0.85 31 0.90 4) 095 51 0,98 {1993)
A thin polythene bag containing 10™*m’ of water withnoair |
bubbles inside is tied by a light string and lowered into a  ---: Ty
bath of water as shown in the figure. If the density of water =2---=== Ay
10" kg m" the tension in the string 1s,

2N 2} 15N B 1N 4) 05N

The given J-tube has both ends sealed and contains a
liquid of density p the broad arm has twice the cross-
sectional area of that of the narrow arm. If P, and P,
pressures of the trapped air, P, is equal to

1) P; 2)Pa+hpg 3 P:-hpg
4) P+ 2hpg 5 P+ hpg

(1994)

An air bubble liberated from the bed of a deep sea 1s moving upwards. Which of

the following graphs best represents the variation of speed (v) of the air bubble
with time t?

v[ \% [ V‘l \Y Jr Y ‘/
0 t 0 t 0 t0 T v
D 2) 3 4

5) (1994)
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08) A piece of cork is tied to the bottom of a container of water by a
hight inextensible string as shown in the figure. When thcl container
18 MOved horizontally to the left with a constant acceleration, which
of the following diagrams best represents the changes observed in

the water surface and the irection of the "[r"T?

1

5) (1994)

09)  In the diagram, AB is a thin uniform rod made of a material of B
density p freely hinged at A to the wall of a vessel containing a
liquid of insitivity . When in equilibrium one fifth of the rod is

2

projecting outside the liquid, the ratio of the densities © is equal
o
to
16 9 8 4 I
1) — 2) = 4)— 5) — (1995)
25 }25 ? 25 ] 25 25
10) ﬁ
R—:: ______ g
(A) (B) (C)

Figures show cross — sections of three hollow objects two of which have openings

closed with a soft rubber R and the other without an opening just floating inside

three bottles of water labeled A,B and C when an excess pressure is applied to the

air above the water surface in all three bottles by pressing their mouths with hands.

Object in A Object in B | ObjectC |
1) | Remains stationary | Remains stationary ' Remains stationary |
2) | Moves up Moves up Moves down |
3) Moves down Moves down ' Moves down I
4) | Moves down Moves down | Remains stationary
5) |Movesup | Movesup i _Moves up . J

11995

11) A vessel contains oil (density = 800 kgm™) and mercury (density = 13 600 kg m™)
. A metal sphere floats at the interface with one half of its volume immersed in
mercury and the other half tn oil. TI':: density of the metal is,

1) 1000 kg m 20 1700 kg m’ 1) 4800 kg m™
4) 7200 kg m” %) 12 800 kg m” (1996)

12) A crown of mass |.4kg has an apparent weight of 1.3 kg when submerged fully in |
water. The mean density of t{1c material of the crown is
(density of water = 10" kg m™)
D 11x 10 kgm 2) L3 x 10" kg m” H14x10 kgm”
4 14x 10 kgm’ 527x10 kg m” .
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13)

14)

S,

5 S 4 S S —
s — R

A tube of length £ 15 fitted to a vessel having @ height L
and a bottom of area A as shown in the figure. 1T the
ititernal area of cross-section of the tube is ‘@ and the
vessel and the tube & r“mpleh:h- ﬁ[l.-fd with a Hli]'l.l.ll.‘l of
density p the force Acting on the bottom of the vessel by
the hquid 15,

AL+ pg WA a)lpgtall+Dpg
3 Alpg aa(l+)pe 5 (AL + a )y pg (1997)

A cylindrical metallic vessel having thin walls of height
4h contains water up to a height h, When immersed in
water this cylinder floats with half of its height below the T-_-2-2-

water surface as shown. If the cylinder is to be floated o~ Tjy—m- W= -

s o oam o oam o=

with its almost entire height under water the water level ~T--T-T-T-T--- - -
inside the cylinder has to be raised fromhis, 777
4 3 ;
M h @ w3 h @ 3k (5 Jh
- 3_ 2

A beaker of water is kept on a compression balance. At time t = 0, a
solid object immersed just beneath the water level as shown in the
figure is

16)

17)

T 0 t o T 0 ty t
1) 2] 3 4) 51 (1998)

A uniform solid cylinder of weight 6N is floating vertically in a liquid with "4 of its
height above the liquid surface. The minimum vertical force required to immerse
the cylinder fully in the liguid is,

HISN 212N W 3IN 4) 4 N 112N (1999)

When a bottle of soda water is opened is opened gas bubbles rise in the soda water.
Assume that the initial acceleration of all the gas bubbles is a. When the bottle
falls freely, then with respect to the bottle the gas bubbles

1} will rise with the same acceleration a

2) will rise with an acceleration of (a + g)

1) will move down with an acceleration a

4) will remain stationary

5) will move down with an acceleration a (1999)

Classified M-C.Q. Book |
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18)

19)

20)

21)

22)

A uniform solid cylinder of eross-sectional arca A and
MAass m floats in a vessel of water of density d as "h_“w“
in the figure. When the vessel is raised upwards with a
constant acceleration a. the height of the cylinder

submerged i water will,

, ma
1} increase by a distance of ma 2} decrease by a distance of ——
: . . mig—a)
3} Iﬂ'l.'.‘t'{:a:;.f_- h}r a diﬁtancc of "Eig _.Ii} 4} dﬂﬂrtﬂﬂ-f h}" F: | d]'ﬂﬂrli,_'ﬂ ﬂ-r A{f_
g [
(2000

5) remamn unchanged

A rocket carries 1.8 x 10" kg of liquid oxygen in a vertical tank of cross Stl:tllﬂl'l
3.0m°. At the lift- off the rocket accelerates vertically upward at 2.0 m s relative
to the earth. The pressure on the bottom of the tank at the hift - off is,
1 1.2x 10" Nm* 2) 7.2x 1P Nm*  3) 1.2x 10° Nm™

4)6.0% 10° Nm™ 51 7.2x 10°Nm? (2001)

A U- wbe contains a liquid as shown in the figure. When
the tube is moved horizontally to the night with a constant
acceleration a, the difference in the heights of hiquid
columns in the two limbs 1s,

la Ig 3) lig +a)

1) — ) =
£ a a (a+g) g

g (g +a)

} — 5) —

A steel bowl floats in water with its brim facing up. If water 15 poured slowly,
which of the following figures shows its position at the verge of sinking?

5)(2002)

A cork is attached to the bottom of a water beaker with a string so that is stays
under the surface of walter. The beaker is then rotated with a constant angular
speed about the vertical axis. Which of the following figuses indicates the correct

position of the cork?

’:jj -
) 3) 4) 5) (2002)
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23)

24)

25)

i—

{' (1) of | the {rﬁum: 15 under walter

A beaket contams two immiscible liquids having d"_""’.'"t:. é }
di and d: Three spheres A, B, C made of mml:rmh ;1.& g it
densinies da, dy and di- respectively, are released from th : :

bottom of the beaker 1f d,> dy < day = dy<de

1) sphere C will reach the surface XY and come to rest

23 all spheres wall reach the surface XY and come 1o rest :-{Mi‘;—d:
) none of the spheres wall move up e

41 spheres A and B will reach the surface XY and come 1o rest (2003)
31 sphere C will siay at the bottom o

Fig: A shows the balanced position
of a light rod carmying an ohject X
and a mass M. Fig. B shows the
balanced position of the same
system when X s immersed in
water. 1 the density of water is d, (A) IR Y}
the density of the material made of

X is given by,

L L L,

1) —L ¢ ) —Ld 3) —d
' &L L, (L + L)
o h-Lh), 5) L g

L L

Two cubes A and B of the same geometrical dimensions float in
water as shown in the figure. Cube A has haif of its volume above
the water level where as B has only i of its volume above the water

A B
_H ]
level. If the cube B is carefully placed on cube A , which of the %

following responses indicates the correct positions of the cubes A
and B”

CubeA T T T T Gwen )

e

Completely above the water level

(2) Completely submerged | Completelv ahove (e ot —

(3) Completely E‘ubme;ﬁd

Ve of the volume 15 under water

(4) Completely El_l.bm:‘[“:d ————— e .

Y2 of the volume is under water

((5) [‘nmpluﬁly submerged % of the volume is under water

(2004)
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26)

A foree F = |oN s applied to the smaller piston P of area 2 em” of the hydraulic
sysiem Shown in the figure to produce a force Fy on the !_E”' ger p:istnn_Q "F. area 4
em’. When (he surrounding temperature is decreased the liquid inside is solidified.
The solidified block moves freely inside the system and the new force produced on
(2 due to the force F = 10N becomes F1. The respective value of F, and F; are,

1) 20N, 20 N 2) 20N, 10N 1) 5N, 10N

4)5N. 20N S} 20N, 5N (2005)

A uniform metal cylinder of mass m hangs from a spring
balance A and is lowered slowly and steadily into a water
container of mass M ( M > m ) until it rests totally
submerged on the bottom of the container. The container 18
placed on the pan of the weighting scale B as shown in the
figure, The variation of the readings of A and B with time ¢
are best represented by,

27

ml___ & BN
0 A. o M,

“4) b (5) (2005)

28) A metal block is suspended at rest below the surface of water in
a tank as shown in the figure. When the block is released it falls
to the bottom of the tank.

Consider the following statements, R S S

A) The block gradually losses its gravitational potential energy |~ A ===

asitfalls. =il

B) Although the height of the water level does not

change the water gains gravitational potential
energy.
C) If water was not present, the kinetic energy of the block at the point 4 would be

less than that at 4 when water was present,
Of the above statements,

1) only (A) and (B) are true 2) only (B) and (C) are true.
3) only (A) and(C) are true 4) only (A) is true.
5)all (A), (B) and (C) are true. (2005)
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29)

30

3l

32)

' . ] - 3
heaker containing a piece of

As shown in the figure, a small )
inside o larger heaker

wood and piece of stone, floats i Water _ { the
The density of the stone 15 larger than that of water {'m. "
density of the picce of wood is smaller than that of wale ri.
Consider the following statements made about the height b o
the water level inside the larger beaker
A) When the stone 1s taken out and dropped in d
B} When the piece of wood 15 taken out and put water & remains ypchanged. t
C) When the stone and the piece of wood are taken out, tied together and then pu
in water, if they go to the bottom of the beaker A will increase.
Of the above statements,
1y only (A} s true 2} only (A) and (B) arc true,
3) only (A)and (C) are true 4) only (B) and (L) are true.
Sy all (A, (B)and (C) are true.

water b decreases,

{2HI5)

Three masses made of materials having densities py, p2 and ps N
and of equal volumes are connected together with light strings. -
The system floats as a vessels containing two immicable hiquid Pa (o]
of densities psand ps with strings taut as shown in the figure.
(A) P P

(BY pi<p

(C)  If the tension of the strings are equal then” py = ps

Of the above conclusions,

1) only (A) is true 2) only (C) 1s true,
3) only (A) and (B) are true 43 only (A), (B) and (C) are true
5) all (A), (B) and (C) are false. {2006)

A boat made of metal floats in water with one fifth of its volume submerged. If a
second beat i1s made with a volume free times than the first using the same mass of
the same metal that has neen used to construct the first boat, then the ratio,

imum |oad that can arri the second boat
The maximum load that can be carried by the float boat.
Is equal 1o,
1)3 2y 5 36 4) 8 5) 10 (2007)

A thin walled cylindrical vessel is floating in a lake. At
time t = 0 a small hole 15 made at the bottom of the
vessel and water is allowed to flow into the vessel at a - -
constant rate so that the vessel immerse with a constant ;..
velocity. If A, is the difference in heights of the water levels -
inside and outside the vessels and h; is the height of the
brim above the outside water level at time ¢, which of the
following curves best represents the variation of the heights
hy and A; with (1) untl the vessel is fully immersed ?

A b Ao

5)  (2008)
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33)  Water in tank is uniformly bubbled with small identical air bubbles
each having volume vg as shown in the figure. A sphere of mass M §
and volume V floats in water as shown due to the attachment of §
certain number of air bubbles on its qurface If dy 18 the density of
water, and the minimum number of air bubbles that 18 needed to be
attached 1o keep the sphere floating in water is i, then

Moy M- Vd o
1y n= Vd, Nn>—— Jyn<-
L, dw 1 'rldw
4) n> “L:-"!-. 5} n< “l:‘-_lw_
M-Vd, M- WVd,

34) A cube of wood is floating in a beaker of water as shwon in the
figure. Al time = 0, the beaker begins to move in the downward
directin from rest with a constant acceleration. The variation of the
volume V of the portion of the cube that is immersed in water, with

v time t is bes{ represented by, v
A
il | 0 ::T 0 i i } t M -t
1) 2) 3) 4) 52010)

35)  An empty, thin walled container of volume V and mass M, is filled with a number
of glass and steel balls out of which x are glass balls. If M, and M, are the masses
of a steel and a glass ball respectively, then the effective density of the container

with balls would be,

1) nM, +xM, + M, 2) M, +(n—x)Mg 3) XM, +(n-x)M; + M,
nV v nV
4} :I'.h'{: +(n -:}I{Ms + Mﬂ:l 5] :I'.f*lu-'[3 +(n —\:.:I-E'His + M'!_ {20[ I.NS}
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36)

37)

38)

']'"hf_. ﬁg‘lll'ﬁ“ {5'. shows a Hare's Epparﬂnjg ||1I.;E'd o l.:umpl-‘.l‘t I.hE

densities of two liquids A and B. If the same experience i done
by changing the positions of the limbs of the Hare's appﬂmms
as shown in figure 1 to § which of the figures correctly indicate
the levels of the liguid columns?

(2011)

Final masses of three liquids of densities d,, d; and d; are added together. If the
liguids mix together without causing any change, then the density of the composite
liquid will be,

1) d +d, +d, 2) d,d.d, 3) — __ldjl:lid_l
3 3 dd, +d.d, +d,d,
4) dd, +qiﬂl_-':d$dl 5) dd.d, (2012)
3 dd, +d,d, +d,d,

The inner sphere of a composite solid sphencal object 1s made of a
material of density d; and the rest of the composite sphere is made /-
of a material of density d; as shown in figure, The radius of the |
inner sphere is r; and the radius of the composite sphere 15 ry. 1f | g
the composite sphere floats fully immersed in a liquid of density ":EE::.:;;':E.:‘
ds, then :
1) rd, = r’d, + rid, - r'd, 2) 1'd, = rd, - rjd, + 1'd,
3) rjd, = nd, + l'12":l| - rd, 4) rjd, = r'd, + rd, - r'd,

5) nd, = rd, + fd, - r'd, (2013)

''''''''
........
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19)

40)

41)

42)

A sohid cube of plastic of mass M and side iength 2x
floats in water with half the side length SubmﬂSEd as
shown in figure. If this cube is now converted into a
hollow cube of mass M with external side length 8x,
the depth 1o which it F‘-Uhmcrgcs in water will be,

X )

X x X ) = 5)

R

A cyhnder contains two immiscible liquids filled to heights h,
and h; as shown in figure. If the tap T at the bottom is opened
at time t = 0 and the hugids are taken out slowly at a constant
volume rate, the variation of pressure (P) due 1o liquids at the
point B at the bottom of the cylinder with time (t) is best

represented by,

P F[ PI\ P F,
2 p o oy 'N—:’l Jki
) 2 (%) ) 5

A vessel of uniform rectangular cross-section with height hg
and mass M contains a certain amount of oil having mass m
and density o, as shown in the figure. The vessel floats
vertically in water of density P (psit) with height h,
under water. A certain volume of oil is now replaced by an
equal volume of water. If the maximum volume of oil that
can be replaced while keeping the vessel floating is V and

the initial volume of oil is V,, then the ratio vi 1S given
1]

by (Assume that at the end of the process there is a certain

amount of oil lefi in the vessel.)

jy (e=h)M+m)p,, y BoM-mp,
hmi(p,-p_ ) h,m(p, - p,,)
gy Mo ~h)M-m)p,, 5y Mo(M+myp,,

hbm{pm + pml }

An object in the shape of a truncated solid sphere of
radius R is kept at the bottom of a tank as shown in the
figure. The distance from the centre of the sphere 1o the

with water. Assume that the truncated sphere is fixed to
the bottom of the tank, so that its bottom surface does
not get wet. The variation of the vertical upward force F,
exerted on the object by the water, with the height h of
water 15 best represented by,

bottom of the tank is { . The tank is now slowly filled - ‘[
h

I U I+R I UI+R
(n Z)

M(h, +h,Xp, +p_,)

) PRI o

Bibin [ ERT])

L] L]
I ”“.l

3) ﬂl}i
hl] pl.'u]

(2015)

ATV VIR LR LA

]

D
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43)

10.

01)

02)

03)

04)

L] 1 F
. ) me e ins 0 few orange seeds at
A glass of fresh orange solution of volume 500 cm conta nge

its bottom. It was ohserved that the seeds just began to float at |-."m l-m.u?-.m when 1)
grams of sugar was dissolved in the solution. Assume Ith“' the addition Hfiﬂ'-'llﬂﬂl‘
does not alter the volyme of the solution. IT the density of the Orange 20 u:m_n
before adding sugar was 1000 kg m ' the density of orange seeds (jin kgm ) s

approximately equal 1o,
iﬂﬂi’“ ' 2) 1040 1) 1060 4) 1080 5)1 100 (2016)

Hydrodynamics

A student holds a thin strip of paper below his lower lip and blows air horizontally
over it. If the surface aren of one side of the paper 1s A and the mass of the strip s
m the speed, v, with which the air should be blown in order the keep the strip
horizontal 1s (the density of air = p)

e c L2 . 112 SR ma W2
1) va ‘“‘&| :1,{’“&’] RS "‘.H_] 4h--.["'”'-' 5};-:[ "8 1 (199m)

L] ﬁ‘l‘-i I *]"I ., \Ej’“ J}‘f .II! ]"}.‘.-'I

A river having a constant breadth is flowing steadily at a certain constant speed
excepl 1n a certain region. If the speed of flow in that region is found to be lower,
then which of the following curves best represents the variation of the depth (d) of
the nver along the length of the river(s)?

d d? d Md ¢
. 5 ——¢ g f
3) 4)

-]

1) 2) 50 (1998)

Which one of the following cannot be explained using the Bernoulli’s principle?
1) Curving of the path of a spinning ball while moving in air
2) Upward lift on an aero plane  3) action of a spray pump
4) Motion of a rocket in space  5) Rise of smoke through a tall chimney(1999)

Air flows through the tube PQ at a constant rate, Two ping-pong balls are levitated
in equilibrium above the tiny vertical tubes X and Y through which the air ¢scapes.
The heights of the two balls from the tube at equilibrium are h, and h, respectively,
Which one of the following statements is true?

] |
4 gp——
1) 1f air flows form P to Q h, =h, 4) It air flows form Q o P hy >hy
2) Ifair flows foom Pto Q h,=h,  5) Ifair flows form Q to P hy<h,
3) If air flows form P to Q h, <hy , (2001)
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05)

06)

07)

sity p flows thorough a pipe ata ﬁpﬂﬁd

A non-viscous, incompressible fluid of den .
: g ted to the pipe as shown in the figure, If

of v. Two manometers A and B are connec

the pressures measured by the monometer A and manometer B arc P, Hnd_P_:r
respectively, the speed v of the flow is given by; — p—-4 —
I : - - ——if e s
) ||2{P: A) 2 |'r2ti“_| - ) —y ::"'r-__'_“—: v
Voo Y oor ‘
M= f
3 RGERY . R -A)
I Ve . 9
5 [(A-R) " (2002)
IF‘I

A Figure shows an underground cave with
two small openings at A and B. A wind 1s
blowing over the cave. Pressures and
velocities of air at A and B are P4, V, and
Pr Vg respectively.

1) Va > Vg and Py > Py therefore air circulates from A to B through the cave
2) V4 > Vgand Py > Py therefore air circulates from A to B through the cave
3) V, > Vgand P, > Py therefore air circulates from A to B through the cave
4) V. > Vg and P4 > Pg therefore air circulates from B to A through the cave

5} P.and Pg are the same and therefore air does not circulate through the cave
(2003)

A water-flow system consisting of

manometer tubes A, B, C and D15 HA‘ HB I!c HD
shown in the figure. Water

enters the system at X at a
constant rate and at a pressure
greater than the atmosphenc
pressure and leaves at Y. If the
heights of the water levels (not
mmdicated in  the dagram) n
manometer tubes A, B, C and D
are H,, Hyz He and Hp
respectively, then

1) Ha= Hg = H¢ = Hp 2)He > Ho> Hp>Hy
3) Hy > Hp = Hi = Ha 4 Hp > Hg > Ha > Hg
5) Hy > Hp > Hy > H, (2004)
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1 1 ——_—— -
08) A non viscous and incompressible fluid T
flows through a tube in which the cross - === I X
section is VArying as shown in the figure. Qoo

The varation of pressure P along the axis
(X is best represented by,

h 2 1) 4) 5)
II P P P P
_LR'I l_}f L I ) \___ }J:zmljl
0 x ¢ X 0 X 0 ‘x 0 '*x

09) Water drains through an operating of area Ay, in o
container of cross — sectional area A, as shown in the
figure. If the motion of the water surface in the
container is not ignored the speed v at the water drains

is given by,
ErS —
- [ eefim s [
- h_ | A':— +1
\ A \ Al
F"T— -
o= IJ?h Slu= —ii— (2007)
A A
et —1 -
1'I! A; A
10)  Figure shows a burrow of some animals living ’ . .
undergroud. The animals maintain the shapes A" Sms p=lms

Ty

of two entrances 4 and B to the burrow
different from each other and because of this,
air (density 1.3 kg m”) blows past the
openings at  different speed of & ms”' and
2 ms’ as shown in the figure. If the openings
are at the same level, the difference in air
pressure  between the openings and the
direction of the air - movement in the burrow
are,

1) 78 Paand from Blo A  2)78Paand from Aw B 3) 39 Pa and from B o A
4)39Paand fromAwB 5)3.9 Paand from B1o A

i1 A non viscous fluid of density d has a streamlined flow
through horizontal pipe of variable cross - section as
shown in the figure, If the pressure of the fluid is P, at a
point where the velocity of flow is v, what is the
pressured at another point where the velocity of flow 15
3u?
1) P-3dv’ 2) P-ddv’ 3) P+4du’ 4) P8’ 5) P-8dv®  (2009)
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12y Non  wviscous, MCompressible  fluid  steadily
through the pipe shown in the figure. The
variation of the flow speed 1y of the fluid along

he tube from A 10 F is best gepresented by, S EREYELEE:
IJL\_—,_L 1 > E
_ n D - A _BL&

E G
F L T

=
2)

D F C DE
f:lll 5) (2009)

I13) A major artery with a 1.0 cm”® cross - sectional area carring bin‘;nd branches into 18
smaller arteries, each having a cross — sectional area of 0.4cm’ and carrying equal

volumes of blood per unit time

The ratio speed of blood in the major artery
" speed of blood in a smaller artery
1) 36 2) 4.0 3 1.2 4) 8.4 5) 4.5 (2010)

14) A large metal sheet bent into the shape shown
in the figure is kept upright on the ground by
means of four stretched ropes fixed to the
ground.

Magnitudes of the tensions in all ropes, Ty, Th,
Tc and Tp in still air are equal. When wind
blows through the sheet in the direction XY,

1) TA<Tgand Tp < T

2) Ta>Tyand Tp > T

3) TA=TB EI.'I']I:iT{'_'=T[3

4) Ta=>Tyand Tc>Th

5) Tﬁ{TB and TC{T[) {:ﬁl:]

immiscible liquids of densities d; and d; (d, = ds). The tank ha
has a small hole closer to the bottom (see figure). If the

heights of the liquids at a certain instant, are h, and h; what h, { j:-;'-::'-:.-'_‘.'_L-_.:.-::'-::::'-:-f‘
will be the speed v of the liquid ejecting out of the tank at
that instant? Neglect the surface tension effects and assume

that the liquids are non-viscous.

15) A cylindrical tank having a very large diameter contains two {

I} u= ffl_ﬂ], 2] L= *.‘Ijllg!;lgl 3} u= \,Flgmh__fj
P
- _ =
4) u- ug[_l h,mJ $ v [2gn,+ So,
VoL, 1 (2013)
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16} Consider the follow g physical phenomena

)
H_‘:\-_L_f_. e A — e r--
X \ nrrowing of the
. (A . Ahon of w T
Water flowing through o tube having ::::1: !:::llllm" ‘tf e Negtion of a ericket
Wy .,hf'l'?rrnl Areas of cross -section, il dvi 3] ball which is moving
speed of water m Y (vl = wpeed ol Vi

waler al x (v,) freely froth o tap F. while spinning

Existence of a height difference 1n the ligiud columns in vertical tubes.

Which of the above phenomena can be explained using the eBernoulli's

theorem?
IV A and D only 2) B and D only 3 C and D only
40 B. Cand D only ) All AB Cuand D (2014)

17} Two objects 4 and B of the shapes shown
the figure, and a spherical object €, all
having identical masses, are mounted rigidly
on & honzontal surface along the y-axis by
three thin rods as shown in the figure. Both x
and v axes are located on the honzontal
surface.

A steam of air flows through the objects parallel to the surface and along x-
direction. (Assume that the air flow causes no turbulence around the objects.) The
magnitudes of forces F,, Fy and Fi- exerted by the objects and the sphere on the
mounted rods, when written in the ascending order, it will be,

1) Fa. Fy, Fe 2) Fy, Fe, Fy N Fe Fy Fy
4)Fy Fe Fy 5)Fe Fg, F, (2016)




MECHANICS

01} Monon

01y 4 (02) 3 (03) 4 (04y 5 (05)
07y 5 (08) | (09) 4 (10y 3 (1
(1 2 (14) 5 (15) 1 (16) 2 (17)
(19y 2 (200 | 21y 5§ (22) 5 (23)
(25) 4 (26) S (271 5 (28) 3 (29)
02y  Equilibrium of Forces
(ory 3 (02) 5§ (03) 3 (04) 2 (05)
07y 5 (08) 5§ 09y 1,5 (10) 5 (1)
(13) 1 (14)y 3 (15) § (16) 4 (17)
(19) 2 (200 4 (21) 3 (22) 3 (21
(25) 3 (26) 4 (27) 4 (28) 3 (29)
03)  Center of Gravity
01y 4 (02) 4 (03) 2 (04) 4 (05)
07y 3 (08) 2 09y 4 (10y 4 (1)
(13) 2 (14y 2 (15) 5§ (16) 3 (17)
(19) 5 (200 4
04) Newton's Laws and Momentum
(01 2 (02) 5 (03) 1 (04) 2 (05)
07) 2 (08) 4 (09) 3 (10y 3 (1)
(13) 3 (14) 3 (15) 4 (16) 4 (n
(19) 5 (200 5 (21) 2 (22) 3 (23)
(25) 2 (26) 4 27) 1 (28) 3 (29)
31y 3 (32) 2 (33) 3 (34) 4 (35)
an s (38) all (39) 1 (40) 5 (41)
e

B = e Bd B — e LA A=

—

LA LA e e L —

(06)
(12)
(18)
(24)
(30)

e L e e LA

(06) 1
(12) 4
(18) 2
(24) 3
(30) 3

(06) 4
(12) 1
(18) 3

(06) 3
(12) 4
(18) 3
(24) 3
(30) 4
(36) 4
(42) 2
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05) Friction

01y s 02y 1 01 4 (04) S {?ﬂ f; m} 3
07y 2 (0R) 4 (09) 1 (1) 4 ( - ) 2
(13) 2 14y 1 (15) 4

06)  Work Power and Energy

01) 3 02) 4 03 5 (o) 2 (05) 4 (06) 3
o7 1 (08) 3 ©9) 2 (o) 1 (ry 2 (12) 1
(13y 4 (14) 4 (15) 5§ (16) 1 (17 4 (18) 3
(19 2 (200 2 (21) 4 (22) 2

07)  Rotational Motion
(o1 1 02) 3 (03) 2 (04) 2 (05) 4 (06) 2
o7 2 (08) 3 09 2 (10y 5 (1 4 (12) 2
(13) 3 (14) 1 (15) 5 (16) 3 (17) Al  (18) 4
(19) 3 (20) 3 (21) 4 (22) 1 (23) 5 (24) 4
(25) 5 (26) 2 27 4 (28) 2 (20) 5 (30) 4
(31) 4 (32) 1 (33 2 (34) 5 (35 3 (36) 2
(37 3 (38) 3

08)  Circular Motion
01) 4 02y 1 03) 1 04 1 05y 2 (06) 1
07) 4 (08) . 4 (09) 2 (1 3 (1) 3 (12) 1
(13) 21 (14) 1 (15) 1 (16) 2 (a7 1

09)  Hydrostatics
(01) 2 02) 2 (03) 3 04y 3 (05) 5 (06) 2
07y 2 (08) 5§ {09) 1 (10y 4 1y 4 (12) 4
(13) 1 (14) 4 (15 1 (16y 2 (17 4 (18) §
(19) 5 (20) 1 (21) 1 (22) 3 (23 5 (24) 1
(25) 3 (26) 2 27n 2 (28) | (29 2 (30) 4
(31) 3 (32) 2 (33) 2 (34) 1 (35) 5 (36) 2
(37) 3 (38) | (39) 4 (40) 2 (41) 1 (42) 2
(43) |

10)  Hydrodynamics
O L (02 s 03) 4  (04) | (05) 1 (06) 2
©n 5 08 a4 (09 | 10y 3 (1) 2 (12) 4
(13) 3 (14 2 (15) 5 (16) 3 (17 All



