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Normal Force

Tension Force
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A particle of mass 3 kg is moving along x-axis and its position at time t is given by

equation x = (2t* + 5) m. Work done by all the forces acting on it in time interval
t=0tot=3is "\

4
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A particle of mass 2 kg travels along a straight line with velocity v = a/x, where
a is a constant. The work done by net Force during the displacement of particle
fromx=0to4 mis

X=0 K= V= alx
a. | a - B b. | 2a? _
V=0 V= 24 acca- VN - Q::z\y\)(_c_z_ﬁ e
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Identify the correct statements from the following: \.:5_
X(A. Work done by a person in lifting a bucket out of a well bg means of a rope tied to the
bucket is negative.
/B. Work done by gravitational force in lifting a bucket out of a well by a rope tied to the

bucket is negative. =
X C. Work done by friction on a body sliding down an inclined plane is positive. % B
XD. Work done by an applied force, il thdEng on a rough horizontal plane with
uniform velocity is zero. £ , 1 }+f e
- Work done by the air resistance on an oscillating pendulum is negative.
Choose the correct answer from the options given below: [29 Jan, 2023 (Shift-11)]

@ B and E only @ A and C only
@ B, D and E only @ B and D only
Ans: (1)
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Arrange the four graphs in descending order of total work done; where W,, W,, W,, and
W,, are the work done corresponding to figure A, B, C and d respectively.
[26 June, 2022 (Shift-11)]

N

Figure - ¢ Figure - d

Ans: (1)
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A block of mass m is kept on a platform which starts from rest with constant
acceleration g/2 upward, as shown in figure. Work done by normal reaction on block in

time tis: R m(j = MG = g o [10 Jan, 2019 (Shift-1)]
mg?t> Nz 3m9 1 4 N aRo
( : ) — i 2
8 & 2
e 8= - L ATDB Uno |
mg-t “ m g
8 712 | =
OX “ &
@ e P
8
Ans: (4)
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A body is dropped on ground from a height 'h,' and after hitting the ground, it rebounds
to a height 'h,’ If the ratio of velocities of the body just before and after hitting ground is

4, then percentage loss in kinetic energy of the body is E. The value of x is

o ) \ass b8 = s G Agril, 2023 (Shift-11)]
— \/) ~lm V
| = 2"\ Z }
. ATDB.uno
" ! = Ley?| = - VS o8

e 2 1§ 2
[ 22wy = 1S R

\px T é‘m\,]?‘ IS 4
aah‘

Ans: (375)
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A force F = (5 + 3y?) acts on a particle in the y direction, where F is newton and y is in
meter. The work done by the force during a displacement from y = 2mtoy = Sm s:
S [1 Feb, 2023 (Shift-11)]

N RNY, 352) Y

ATDB.uno

Ans: (132)
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A small particle moves to posmon 5{ — 2j + km from its initial position 2i + 3j — 4km

under the action of force 5i + 2j + 7k N. The value of work done will be J.
[1 Feb, 2023 (Shift-1)]

S

Falle
= 3I- §3+;<.?—:

>

F.C= -1 ATFDBIUNO

Ans : (40)
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A force F = (2 + 3x)i acts on a particle in the x direction where F is in newton and x is
in meter. The work done by this force during a displacement from x =0 to x = 4 m,

IS J. Pq [11 April, 2023 (Shift-1)]

(’2_4—22)0\30

ATOB.uno

Ans: (32)
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A particle is moved along a path AB — BC — CD — DE — EF — FA, as shown in figure, in
presence of a force F = (ay£ + 2axj) N where x and y are in meter and a = =1 N/m™ 1.
The work done on the particle by this force F will be Joule

EE Adv, 2019
el = d\fd’{Jr qudxf Y- U v |
v / s
B
o= Q(j\(\/d?“rx::lﬂ 4 o«SyC!\[ATDB.UnO.O'A —
—> X = |
E [ H=o
ol [X\IT T o )ko\\r 05 D 3
A h _"‘—:
=0 1
2 E 1
0 0.5 10 -

Ans: (0.75)
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A particle of mass 500 gm is moving in a straight line with velocity v = bx*/%. The work
done by the net force during its displacement fromx=0tox=4 miis:

(Take b = 0.25 m-3/2s"1). | [29 June, 2022 (Shift-1)]
~/ 4 N
@ 2 V= v b() s zab
\(-8.:0 L—g - L d (32[:,_)2
. ATDB.uno a2 2
@ ] = 32y &b‘z

Ans: (4)
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A block of mass 2 kg moving on a horizontal surface with speed of 4 ms™! enters a rough
surface ranging from x = 0.5 m to x = 1.5 m. The retarding force in this range of rough
surface is related to distance by F = -kx, where k = 12 Nm~L. The speed of the block as it

just crosses the rough 35/urface will be: [28 June, 2022 (Shift-11)]
2
@ Zero L] = j-kxcl P T,
ATDB.un¢g: R
yz } |

(2) 15ms? gy . *

> @)

2.0 mS'1 \_ \’\\hc.*:_’ A‘F&

S I S WA 19 Lo laald

@ 2.5 ms™! : A =" 5 \éx,ezm
: v 6-12 = V= 2m/g

Ans: (3)
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A particle experiences a variable force F = (4xi + 3y?j) in a horizontal x — y plane.

Assume distance in meters and force is Newton. If the particle moves from point (1, 2)
to point (2, 3) in the x — y plane, then kinetic Energy changes by: [24 June, 2022 (Shift-1)]

2 Hﬂ{l’?
@ oo ~ ATDI ;Jﬁé‘:"‘f
@ 12.5]
@ 25.0]
@ o

Ans: (3)
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In the given figure, the block of mass m is dropped from the point ‘A’. The expression for

kinetic energy of block when it reaches point ‘B’ is: [29 June, 2022 (Shift-11)]
Uz o

1 Hr ke et

-m 2 ) i o /
@ ;v ] o
@) Lmey ATDB.uno I 4

E mgy T J0
@ mg(y - ¥) Ll = Ak-& I

M = l:g - O |

@ mgy, W \ Ground

e
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A body of mass ‘m’ dropped from a height ‘h’ reaches the ground with a speed of

0.8,/ gh. The value of work done by the air-friction is: [1Sep, 2021 (Shift-11)]
u=0
Cf el it el = AR E
@/_0.68 mgh "4 "0 fie :
t ak—r lﬁ_q - _‘_m(.g]'jf\)-
@ 0.64 mgh 'ATDBB.uno 2
| [Q - —mgh+ &2 mak
@ mgh D e 2ol ; (j a
T\= . .

= qfqn —=-G¥mgk
@ 1.64 mgh l_a\ (j
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A particle which is experiencing a force, given by F = @ 12/, undergoes a
displacement of d = @If the particle had a kinetic energy of 3 | at the beginning of the

displacement, what is its kinetic energy at the end of the displacement?

e B e é{ 2 [10 Jan, 2019 (Shift-11)]

il
@ 9] 1> ATDB.uno

Ans: (4)
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A block of mass m, lying on a smooth horizontal surface, is attached to a spring (of
negligible mass) of spring constant k. The other end of the spring is ‘fixed, as shown in
the figure. The block is initially at rest in an equilibrium position. If now the block is
pulled with a constant force F, the maximum speed of the blockis:  [9Jan, 2019 (Shift-1)]

C 2F W é'm Pk K By
fmk B I‘% I\DB urld?~1 FAN & <1 __ “l_rrﬁud'}--_ e P(f _\kf {?‘n
@ F S :\—-oﬁ ‘:2 : xh‘} 2 \?ﬁ
nvmk B 1
® = oy Vo
vmk PN . 5
F k)f |
@ Vvmk
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A closed circular tube of average radius 15 cm, whose inner walls are rough, is kept in
vertical plane. A block of mass 1 kg just fit inside the tube. The speed of block is 22 m/s,
when it is introduced at the top of tube. After completing five oscillations, the block

stops at the bottom region of tube. The work done by the tube on the block is J.
[Given g = 10 m/s?] N | - Ake [10 April, 2023 (Shift-1)]
AN g 22
2 ) ATDB.
J &) ) HJF 2 22ms™!
St ‘AK: - 2472
|t-\|j(: ~ 2 L‘i

\/;Q

Ans : (-245)
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A ball of mass 100 g is dropped from a height h = 10 cm on a platform fixed at the top of
a vertical spring (as shown in figure). The ball stays on the platform and the platform is

depressed by a distance h/2. The spring constant is Nm~1. (Use g = 10 ms™?)
[24 June, 2022 (Shift-1)]
NI N IS oA = Loy Ru
r PO s & R
2
Lk [k 2\ -ATDB.UNO %h
ma(7> &k(%) O) Platform L |
_ O FJ "/,
e
Ans: (120)
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As shown in the figure, a particle of mass 10 kg is placed at a point A. When the particle
is slightly displaced to its right, it starts moving and reaches the point B. The speed of
the particle at B is x m/s. The value of ‘X’ to the nearest integer is (Take g = 10 m/s?)

e f”( el [t "JN: o Qenoatn [18 March, 2021 (Shift-I)]
iy A M C
\) %S(QA‘Q}DBUHO
=y, N =y ""‘/.S. e
_ 10 m d
Sm
horizontal
surface ! !
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In a spring gun having spring constant 100N/m a small ball ‘B’ of mass 100 g is put in its
barrel (as shown in figure) by compressing the spring through 0.05 m. There should be
a box placed at a distance ‘d’ on the ground so that the ball falls in it. If the ball leaves the

gun horizontally at a height of 2 m above the ground The value ofdis m.
| g = 2 h [20 July, 2021 (Shift-1)]
DI% Un o
N \/ ball
. —Wm[ﬂgj( g -
I.'db(l g—? 3/1 _ —é-l_'_
N O — = : ™ - O
kﬁb ) 2m:
I 2§ . gt ot e '
= Tiﬁ\l O\ \ ' \
r |
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An engine is attached to a wagon through a shock absorber of length 1.5 m. The system
with a total mass of 40,000 kg is moving with a speed of 72 kmh-! when the brakes are
applied to bring it to rest. In the process of the system being brought to rest, the spring
of the shock absorber gets compressed by 1.0 m. If 90% of energy of the wagon is lost

due to friction, the spring constantis ___'&  x 105 N/m. [1 Sep, 2021 (Shift-11)]
NL— 1M
o ) 2o AT@ UNO 15 ) of 1 & - -<— (R Oz)>
s boomn) (QM

m/ /2
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Gravitational Force
Spring Force
Constant Force

Central Force

A \(3

Tf = dlt +926
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When a conservative force does positive work on a body then the

Potential energy of body increases Au = —

e
Potential energy of body decreases

Total mechanical energy of body i ases VANV ERESIVENS Ly =t
vy o 1) i1 Ye

Total mechanical energy of body decreases

be| b [g] [
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Force constants K, and K, of two springs are in the ratio 5 : 4. They are stretched

by same length. If potential energy stored in 1% spring is 25 J then potential
energy stored in second spring is

k{ .5 s X2
a.| 25 = 4 b. 16
J -, 4 J
' - _ 2t§ mY»
Ek\? = AT 5.UNO
c.| 1007 Eh 207
2
o
S 20 N = 29
S N
Ans: (d)
e e
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A chain is on a frictionless table with one fifth of its length hanging over the edge.
If the chain has length L and mass M, the work required to be done to pull the
hanging part back onto the table is

L"{Jf'i'.nzim \ O
= A_]-M*; Aké AU\
P e it i P o
8 )Io \_, = 9
119 \ = Q—- oy Mg X
ik "G | F—— s o
©4 ' ATDB.uno e s 0o
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Relation in P.E and Conservative Force
A
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Stable Equilibrium
A particle is initially in equilibrium position and is displaced by a small distance. If the
particle tries to return back to the same equilibrium position, then this equilibrium is

called position of stable equilibrium.

oD 1 : )
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Unstable Equilibrium
A particle is initially in equilibrium position and is displaced by a small distance. If the
particle not tries to return back to the same equilibrium position, then this equilibrium
IS called position of unstable equilibrium.
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Neutral Equilibrium
If particle is displaced by a small distance and it is still in equilibrium condition, then
it is called neutral equilibrium.

b K

ATDB.uno
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In a region, potential energy of a particle of mass 4 kg depends on its x-coordina
as U =5x3 + 4x + 7 Joule.
Find the acceleration of particle at position (2, 4).

l/P —5 Given a CcC L.
TF - (Mﬂ ;{_2..# 4 )T‘ = ( IS X4 + «’-‘{jT

Ans: =16 m/s 2
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In aregion potential energy of a particle of mass 2 kg is given by
U= Bx*’- - 4y2)]
Find the acceleration of particle when it is released from (1, 1).

7 - - e\
- == €2+ &Y~ = ({ + & \
T‘) 1|Il | _.JIE‘J

Q= - i) ATDB.uno

Ans: 5 m/s?
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. . K A B . . .
Potential energy as a function of r is given by, U = — — —, where r is the interatomic

r r
distance, A and B are positive constant. The equilibrium distance between the two
atoms will be: [24 June, 2022 (Shift-11)]
s (_ ' C/’Du =0 = —len 4 S5

A\5 .
® (3

o ATDB.uno

1 = W Y= ZA

@ (3)

A

1

® (2

B

1

ONEA)

2A Ans: (3)
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Given below is the plot of a potential energy function U (x) for a system, in which a
particle is in one dimensional motion, while a conservation force F(x) acts on it
Suppose that E .-y = 8], the incorrect statement for this system is:

[where K.E. = kinetic energy] [27 July, 2021 (Shift-11)]
@/atx=x3,K.E.=4]. UM, k&:-0
| ATDB.uno |
@/ at x > x4, K. E. is constant throughout the region.
51 NI 1, G S
atx < x4, K. E. is smallest and the particle is ¥ (it
moving at the slowest speed. | ZeAs) (2) |

@/ at x = x,, K. E. is greatest and the particle is
‘ moving at the fastest speed.
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A constant power delivering machine has towed a box, which was initially at rest, along
a horizontal straight line. The distance moved by the box in time ‘t’ is proportional to:
|18 March, 2021 (Shift-1)]
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An automobile of mass ‘m’ accelerates starting from origin and initially at rest, while the
engine supplies constant power P. The position is given as a function of time by:

P e 7o 2021 .
@ @ye .
—_— 2 -
9m }’“f"x\j'-); I’,)l y \/ = S?Wf
@ (e “ATDB.uno
Sl 3 Y
g \ —
1 y\ ?E\ 2P A L
9P\z 3 R
ONGRE:
= 3
® e
9

Ans: (1)
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A body of mass 2 kg is initially at rest. It starts moving unidirectionally under the
influence of a source of constant power P. Its displacement in 4 s is %a‘?\/ﬁm. The value

of a will be: [30 Jan, 2023 (Shift-11)]

ATDB.uno

Ans: (4)
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A force F = 21 + bj + k is applied on a particle and it undergoes a displacement i- 2j-k .
What will be the value of b, if work done on the particle is zero.
(January 2025)/22-01-2025/Evening Shift)

@ 0 2-2b-1= 0O
| .- LATDB.uno
@ ; M
OF
@ 2

Ans: (2)




ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE ORREDISTRIBUTE. . ATDBPDFZ
IAQI]S]@ [/H/W\gDB uno [ Unauth

orised redistribution is strictly prohibited

A ball of mass 100 g is projected with velocity 20 m/s at 60° with horizontal. The
decrease in kinetic energy of the ball during the motion from point of projection to
highest point is: (January 2025)/22-01-2025/Evening Shift)

L~ l(_.?wil/f:‘

ATDB.uno

§ ?_ . \
— A ) ( 2 H;")'J

N

®

=

o
|'\,]“‘

Ans: (2)
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Questlon L, Y= lo-X g
) h(j | (j ) d:/j- — d:{_ |(,‘ >3

A force f=x"yi+ )’ jacts on a particle in a plane x + y = 10. The work done by this force
during a dlsplacement from (0, 0) to (4m, 2m) is ___Joule (round off to the nearest
integer)

(January 2025)/ 23-01-2025/Morning Shift

10 (H{E}f Z; (&Qr’;)w é_
TDB.uno ° )

I“- .r‘fl- Y (—! o l!_,--‘r’j ™ 11

¢ - (\J - _{(J — by X iﬂ. 4 /)

— __‘—"——-_._. | _

¢
F\ ~ . | —

. -~/
O S “ PJ J*“l ':-L( L =
l ’( =
(i-*. CC

Ans. (152)
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A ball having kinetic energy KE, is projected at an angle 60° from the horizontal. What
will be the kinetic energy of the ball at the highest point of its flight

(January 2025)/23-01-2025 /Evening Shift)

@@ ATDB.uno

Ans: (2)
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A force F = a + Bx? acts on an object in the x-direction. The work done by the force is
5 ] when the object is displaced by 1 m. If the constant o = 1N then 3 will be

(January 2025)/24-01-2025/Morning Shift)

@ 15 N/m? (1 +px)ox = <
@ 1onm ° ATDB.uno
@ 12 N/m?
@) sn/m

Ans: (3)
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. Questlon )

. -
/Iéertlon A: In a central force field, the work done is independent of the path chosen
/R/ eason R: Every force encountered in mechanics does not have an associated potential

energy. @
In the light of the above statements, choose the most appropriate answer from the
options given below. (January 2025)/28-01-2025/Morning Shift)
ATDB.un
@ A is true but R is false HLFO
@/ Both A and R are true but R is NOT the correct explanation of A
@ Both A and R are true and R is the correct explanation of A
@ A is false but R is true
Ans: (2)
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A body of mass 4 kg is placed on a plane at a point P having coordinate (3, 4) m. Under

the action of force F = (21 + 3j) N, it moves to a new point Q having coordinates (6, 10)m
in 4 sec. The average power and instantaneous power at the end of 4 sec are in the ratio

of : (January 2025)/28-01-2025/Evening Shift)
@ = Crld= 4 A= 2+ “ij; = ¢ ( N,
13 : 6 | i o v = OFF i\__ -_ﬁ;j \ 4,
© - 24 ATDB.uno e )
—_ > 3 9
) X 1'_ J {LT = § th : \‘? \ |
1:2 ~3 —
@ +>

EAD AMATEC C MODODDATTIEADMAILIMN FALIE/SASAWY DAAN ADD
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&P Mm o J V4

A+
A sand dropper drops sand of mass m(t) on a conveyer belt at a rate proportional to the
d
square root of speed (v) of the belt, i.e. d—T o« 4/v. If P is the power delivered to run the

belt at constant speed then which of the following relationship is true ?
(January 2025)/29-01-2025/Evening Shift)

2 o Y2 2oy £ = o g . /( <[V
@ PZecy -~ ATDB.uno LI AV

@ Poc v T

5 c
® rmn ge .
@ rer

Ans: (4)
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Two bodies of masses m; and m, are moving with same kinetic energy. If P, and

: . o APy
are their respective momentum, the ratio 5 Is equal to ?
2
m
a —L b.
L.
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a. | 10% b. | 20%
c. | 30% 449%
Uuno
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Under the action of a force, a 2 kg body moves such that its position x as a function
of time t is given by, x = t?/3 where x is in metres and t in seconds. The work done
by the force in first two seconds is :

a.| 1600] b.| 1607

c.| 16] AT@.U%‘Q
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Two springs have their force constants in the ratio of 3 : 4. Both the springs are

stretched by applying equal force F. If elongation in first spring is x then
elongation in second spring is

a. | 3x b.| 4x
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The potential energy of a particle varies with distance x as shown in the graph. Th

DDDDDDDD

force acting on the particle is zero at [AIEEE 2008]
Ul(x

a. C (x)
b. B
c.| BandC ATDB.uno
d.| AandD

Ans: (¢)
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In the figure shown the potential energy (U) of a particle is plotted against i
position ‘X’ from origin. Then which of the following statement is correct. A particle

at: [2009]

. X, isin stable equilibrium

b. X, is in stable equilibrium

ATDB.uno

C. X, is in stable equilibrium

d. None of these
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[f the potential energy of two molecules is given by U =
position, its potential energy is equal to:

A
ri12

- r%- , then at equilibriu

d —
i 4B
b e
i 4A
i A
Ans: (b
L ]
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The potential energy for a force field F is given by U(x, y) = sin (x + y). The forc

m

acting on the particle of mass m at (0, Z) is [2020]

ATDB.uno
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F = 2x? - 3x - 2. Choose correct option

a. x =-1/2 is position of stable equilibrium

b. x = 2 is position of stable equilibrium

C. x =-1/2 is position of unstable equilibrium
ATDB.uno

d.| x=2isposition of neutral equilibrium
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A uniform cable of mass M and length L is placed on a horizontal surface that i
(%)th part is hanging below the edge of the surface. To lift the hanging part of the

DDDDDDDD

cable upto the surface, the work done should be [2019 Main, 9 April (I)]
2MgL
a. ~
nMglL
b ATDB.uno
MgL
C. 3
MgL
d 2n?
Ans: (d)
IAEASEEL?ZTS’,L””" T e e e o
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A force acts on a 2 kg object, so that its position is given as a function of time
x = 3t? + 5. What is the work done by this force in first 5 seconds ?

[2019] Main, 9 Jan Il

a. 850 ]
b. 900 ]
- 9501 ATDB.uno
d. 875 ]
Ans: (b)
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