DPP - Daily Practice Problems

Name : Date :

Start Time : End Time :

PHYSICS (12

SYLLABUS : Work, Energy and Power-1 (Work by constant and variable forces,
kinetic and potential energy, work energy theorem)

Max. Marks : 112 Time : 60 min.

GENERAL INSTRUCTIONS

e The Daily Practice Problem Sheet contains 28 MCQ's. For each question only one option is correct. Darken the correct
circle/ bubble in the Response Grid provided on each page.

e You have to evaluate your Response Grids yourself with the help of solution booklet.

e Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/
deducted if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

e The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that
syllabus. Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

e After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time
to analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.20) : There are 20 multiple choice Q.3 A force F = (7 — 2x + 3x2) N is applied on a 2 kg mass

questions. Each question has 4 choices (a), (b), (¢) and (d), out which displaces it from x = 0 to x = 5 m. Work done in
of which ONLY ONE choice is correct. joule is -
(a) 70 (b) 270 (c) 35 (d) 135

Q.1 A body is acted upon by a force F = —i+2j+3k . The work

L L .. Q.4 An automobile of mass m accelerates from rest. If the engine
done by the force in displacing it from (0,0,0) to (0,0,4m) will

supplies a constant power P, the velocity at time t is given by -

be -

Pt 2Pt Pt 2Pt
E@@ ) 8; o @ v=—" (b)) v="" () J; @ =

C . " . Lo
Q.2 Theworkdonein pulling a body of mass 5 kg along an inclined Q.5 In the above question, the position (s) at time (f) is given by -
plane (angle 60°) with coefficient of friction 0.2 through 2 2pt) 8P\ 5,
m, will be - @) ® om)
(a) 98.08 ] (b) 94.08 ] op |2 gp V2
el 172

(c) 90.08 J (d) 91.08 1 (c) (8m] t (d) (9m] t

L OO 2 @O0Q 3 @OOQ 4 @O 5 OO
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Q.6 A particle moving in a straight line is acted by a force, which
works at a constant rate and changes its velocity from u to
v in passing over a distance x. The time taken will be -

® x=37 o x (3]
(©) 2(x)(i§:u§] @ x (3

Q.7 A chain of linear density 3 kg /m and length 8 m is lying on
the table with 4 m of chain hanging from the edge. The
work done in lifting the chain on the table will be -

(a) 117.6J (b) 23527 (c) 98] (d) 1961

Q.8 The work done in lifting water from a well of depth 6 m
using a bucket of mass 0.5 kg and volume 2 litre, will be-
(a) 7351  (b) 147 (c) 117.671 (d) 981J

Q.9 An object of mass 5 kg falls from rest through a vertical
distance of 20 m and reaches a velocity of 10 m/s. How
much work is done by the push of the air on the object ?
(g =10 m/s?).

(a) 35017 (b) 750  (c) 2007 (d) 30017J

Q.10 A boy pulls a 5 kg block 20 metres along a horizontal sur-
face at a constant speed with a force directed 45° above
the horizontal. If the coefficient of kinetic friction is 0.20,
how much work does the boy do on the block?

(a) 163.32] (b) 11.557]
(c) 15017 (d) 11517

Q.11 A uniform chain is held on a frictionless table with one-
fifth of its length hanging over the edge. If the chain has a
length ¢ and a mass m, how much work is required to pull
the hanging part back on the table ?

(a) mgr/10 (b) mge/5
(c) mgr/50 (d) mgr/2

Q.12 A bus of mass 1000 kg has an engine which produces a
constant power of 50 kW. If the resistance to motion,
assumed constant is 1000 N. The maximum speed at which
the bus can travel on level road and the acceleration when
it is travelling at 25 m/s, will respectively be -

(a) 50 m/s, 1.0 m/s? (b) 1.0 m/s, 50 m/s?
(c) 5.0 m/s, 10 m/s? (d) 10 m/s, 5m/s?

DPP/ P (12)

Q.13 The power output of a o,U%3> reactor if it takes 30 days to
use up 2 kg of fuel and if each fission gives 185 MeV of
energy (Avogadro number = 6 x 1023/mole) will be -

(a) 584 MW (b) 5.84 MW
(c) 584 W (d) 5840 MW

Q.14 The stopping distance for a vehicle of mass M moving with
a speed valong a level road, will be -

(u is the coefficient of friction between tyres and the road)

v2 b 2v? v2 q v
® He ® Hg © 2ug @ g

Q.15The earth circles the sun once a year. How much work
would have to be done on the earth to bring it to rest
relative to the sun, (ignore the rotation of earth about -
its own axis) Given that mass of the earth is 6 x 1024 kg
and distance between the sun and earth is 1.5 x 10% km-
(a) 2.7x1033 (b) 2.7x10%

(c) 1.9x10% (d) 1.9x10%

Q.16 A particle of mass m is moving in a horizontal circle of
radius r, under a centripetal force equal to (—k/r2), where k
is a constant. The total energy of the particle is -

(@ ko2r (b) —k/2r
© k d —kr

Q.17 The work done by a person in carrying a box of mass 10 kg
through a vertical height of 10 m is 4900 J. The mass of
the person is -

(a) 60kg (b) 50kg
(c) 40kg (d) 130 kg

Q.18 A uniform rod of length 4 m and mass 20 kg is lying
horizontal on the ground. The work done in keeping it
vertical with one of its ends touching the ground, will be -
(a) 7841 (b) 3927 (¢) 19671 (d) 981

Q.191If g is the acceleration due to gravity on the earth’s surface,
the gain in the potential energy of an object of mass m
raised from surface of the earth to a height equal to radius
R of the earth is - [M = mass of earth]

GMm GMm GM

@ R ® @

GM
® % © 2R
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Q.20 The potential energy between two atoms in a molecule is given

a

5% Uiy = 2

- % , where a and b are positive constant and x
X

1s the distance between the atoms. The atoms is an stable
equilibrium, when-
1/6
-0 (b) x= [aj
(@ x b

© x [Zbajl/é " X_[lslsjl/a

DIRECTIONS (Q.21-Q.22) : In the following questions,
more than one of the answers given are correct. Select the
correct answers and mark it according to the following
codes:

Codes :

(a) 1,2 and 3 are correct
(b) 1 and 2 are correct
(¢) 2 and 4 are correct
(d) 1 and 3 are correct

Q.21 A man pushes a wall and fails to displace it. Choose
incorrect statements related to his work

(1) Negative work
(2) Positive but not maximum work
(3) Maximum work
(4) No work at all
Q.22 Choose the correct options —

(1) The work done by forces may be equal to change in
kinetic energy

(2) The work done by forces may be equal to change in
potential energy

(3) The work done by forces may be equal to change in
total energy

(4) The work done by forces must be equal to change in
potential energy.

131

DIRECTIONS (Q.23-Q.25) : Read the passage given below
and answer the questions that follows :

In the figure shown, the system is released from rest with both
the springs in unstretched positions. Mass of each block is 1 kg
and force constant of each spring is 10 N/m.

-

Q.23 Extension of horizontal spring in equilibrium is:

(a) 02m (b) 0.4m
(¢) 0.6m (d) 0.8m
Q.24 Extension of vertical spring in equilibrium is
(a) 04m (b) 02m
(¢) 0.6m (d) 0.8m
Q.25 Maximum speed of the block placed horizontally is:
(a) 3.21 m/s (b) 2.21 m/s
(¢) 1.93 m/s (d) 1.26 m/s

DIRECTIONS (Qs. 26-Q.28) : Each of these questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Reason). Each of these questions has four alternative choices,
only one of which is the correct answer. You have to select the
correct choice.

(a) Statement-1 is True, Statement-2 is True; Statement-2 is a
correct explanation for Statement-1.

(b) Statement-1 is True, Statement-2 is True; Statement-2 is
NOT a correct explanation for Statement-1.

(c¢) Statement -1 is False, Statement-2 is True.
(d) Statement -1 is True, Statement-2 is False.
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Q.26 As shown in the figure, a uniform sphere is rolling on a

horizontal surface without slipping, under the action of a
horizontal force F.

Statement - 1 : Power developed due to friction force is
Zero.
Statement - 2 : Power developed by gravity force is non-
Zero.

DPP/ P (12)

Q.27 Statement - 1 : Sum of work done by the Newton’s 3" law

pair internal forces, acting between two particles may be
Zero.

Statement - 2 : If two particles undergo same displacement
then work done by Newton’s 3™ law pair forces on them is
of opposite sign and equal magnitude.

Q.28 Statement - 1: A particle moves along a straight line with

constant velocity. Now a constant non-zero force is applied
on the particle in direction opposite to its initial velocity.
After the force is applied, the net work done by this force
may be zero in certain time intervals.

Statement - 2 : The work done by a force acting on a particle
is zero in any time interval if the force is always
perpendicular to velocity of the particle.

EBD_71
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PROBLEMS

(a) Here F=-i+2j+3k &
d=(0-0)i +(0-0)] +(4-0)k =4k

- W (Work done) =F.d = (=i +2j+3k) .4k=12J
(a) The minimum force with a body is to be pulled up along
the inclined plane is mg (sin 6 + p cos 6)

Work done, W = F.d

= Fdcos0=mg(sin0+ pcosO) xd
=5x9.8(sin 60°+ 0.2 cos 60°) x 2=98.08 J

5 5
W= [Fdx= [(7-2x+3x%) dx
0 0

2P 3P
s 2x 3x
=[1xf || +| 3| =135Joule
0

0

(d) Given that, power = Fv=P = constant

g _p Fe _ mdv
or m it v= [as —ma——dt ]

V2

orjvdv =J-£dt:> - =%t+Cl

Now as initially, the body is at rest
iev=0att=0s0,C,=0

2Pt
Y :1/—
m

b) By definiti —ﬁ E—[E)l/z
(b) Bydefinition v= it or & \m

1/2
2Pj 2
[ m 3 2

/2
= Ids = J.(%jl dt =s

Nowast=0,s=0,50C,=0
1/2
s= (8_P] 312
9m
. . mdv
(¢) The force acting on the particle = 4

mdv
Power of the force = A k (constant)

PHYSICS
SOLUTIONS

™)

(C)

(C)

DPP/ P (12}

12

2 2
Now from (1), m V? =+ 28
1
= Em(v27u2)=k‘[ ..... Q)
Agai mdv .
gain — = V=
dv
= mv —— v=k = mv?dv=kdx
dx
Intergrating,
1
Em(v3—u3)=kx ..... 3
From (2) and (3),
3 ( V2 — u2 \

el

(b) Mass of the chain hanging = 4 x3=12kg

Shift in center of gravity =4/2=2m

Work done, W=mgh=12x9.8x2=235.2]

(b) Mass of2 litre, water =2 kg

Total mass to be lifted =2 +0.5=2.5kg

Work done, W =mgh=2.5x9.8x6=147]

(b) The following two forces are acting on the body

(1) Weight mg is acting vertically downward

(i1) The push of the air is acting upward.

As the body is accelerating downward, the resultant force
is (mg—F)

Workdone by the resultant force to fall through a vertical
distance of 20 m= (mg—F) x 20 joule

Gain in the kinetic energy = % my?
Now the workdone by the resultant force is equal to the
change in kinetic energyi.e.

1
(mg—-F)20= 5 mv2 (From work-energy theorem)

mg
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1
or (50—F) 20:5x5 x (10)?

or50-F=12.5
.. F=375N
Work done by the force=—37.5 x 20 =— 750 joule

(The negative sign is used because the push of the air is
upwards while the displacement is downwards.)

10) @

or F=50-12.5

R

F_si_n_45O

- - *F cos 45°

The different forces acting on the block are shown in fig.
Now we have

R+Fsin45°=mg ... 0
Fcos45°=pR .. (@)
From equation (1) and (2)
_ Y mg

cos45°+usin 45°

Substituting the given values, we have
0.20% (5%9.78)
= =11.55N
(0.707)+(0.20 % 0.707)
The block is pulled through a horizontal distance
r =20 metre

Hence, the work done
W=Fcos45°xr =(11.55x0.707) x 20=163. 32 Joule

an (©

2

22— 22—

Mass of the hanging part of the chain = (m/5) The weight
mg/5 acts at the centre of gravity of the hanging chain, i.e.,
at a distance = ¢/10 below the surface of a table.

The gain in potential energy in pulling the hanging part on
the table.

(12)

(13)

(14

13)

(16)

1351

mg l mg/
UTS 0T 10
.. Work done=U=mg ¢/50
(a) At maximum speed all the power is used to overcome
the resistance to motion. Hence if the maximum speed is v,
then 50000 = 1000 x v or v= 50 m/s

At 25 m/s, let the pull of the engine be P, then the power
50,000

or =2000N

Now resultant force =2000— 1000 = 1000 N
Applying Newton's law ; F =ma, we have
1000=1000a ora = 1.0 m/s?
(a) 1 molei.e.235 gm of uranium contains 6 x 1023 atoms, so
2kgi.e. 2 x 103 gm of uranium will contain

_2x10°x 6 x10%
235
Now as in each fission only one uranium atom is con-
sumed i.e. Energy yield per uranium atom
=185MeV=185x1.6x10"137=2.96x10711J
So Energy produced by 2 kg uranium
= (No. ofatoms ) x (energy /atom)
=5.106 x 1024 x2.96 x 10711 =1.514 x 10714J
As 2 kg uranium is consumed in 30 daysi.e. 1.51 x 10714
of energy is produced in the reactor in 30 days i.e.
2.592 x 108 sec
So, power output of reactor

atoms = 5.106 x 1024 atoms

E 1514 x10"7]
t 2592 x 10°S

(c) When the vehicle of mass m is moving with velocity v,

=584MW

1
the kinetic energy of the where K = 5 mv?and if S is the

stopping distance, work done by the friction

W =FS cos 6 =p MgS cos 180°=—p MgS
So by Work-Energy theorem,

W= AK=K;-k;

MaS—0- L My o> = 2

=-pMg8=0-- Mv* = = g
(a) AsT=(21/w),
so ®=2m/(3.15x 107)=1.99 x 107 rad/s
Now v=r0=1.5x10"1x1.99 x 1077 3 x 10*m/s
Now by work - energy theorem ,

— - 1 2
W=K-K; =0~ my

1
== 5 X6 1024 (3 x 10M2 =-2.7x 1033]

Negative sign means force is opposite to the motion.
(b) As the particle is moving in a circle, so

mV2_k 1 5 k
_r_2 Now K.E:E m :E

T

@ www.studentbro.in



EBD 71

136} DPP/ P (12}
du 22) (@W=0
Nowas F=- ar (23) )
(1) There will be an increase in potential energy of the
I t(k k system if work is done upon the system by a conservative
:>P.E,U:7J.Fdr: .I.+ I'_2 dr:*? force.
* * (2) The work done by the external forces on a system equals
k k k the change in total energy
Sototal energy =U+KE=- —+—=—-—
r 2r 2r 249 @

a7

(18)

19)

(20)

@n
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Negative energy means that particle is in bound state .

(c) Let the mass of the person is m

Work done, W = P.E at height h above the earth surface
=(M+m)gh

or 4900 =(M+10)9.8 x 10or M=40kg

(b) As the rod is kept in vertical position the shift in the

centreof gravity isequa to thehalf thelength = ¢/2

1 4
Work done W=mgh =mg E=20 x 9.8 x E=392J
(a) We know that the increase in the potential energy
11
|R R’
According to question R'=R+ R =2R

(1 1] GMm
R 2R| 2R

AU=GmM

AU=GMm

1
(¢) In first case, W, = = m(v,)? +mgh

1
5 m(12)2+mx10x 12

72m+120m=192m
and in second case,W, =mgh =120 m
The percentage of energy saved

_192m-120m
~ 192m

() Given that, U(x)= & _ 2
Xl 2 X 6

% 100=38%

du
We know F=-— ™ =(-12)ax 13— (=6b)x7=0

o O _12
7 X13

X

1/6
2a
or x0=12a/6b=2a/b orx= [?]

(1) The work done by all forces equal to change in kinetic
energy

(2) The work done by conservative forces equal to change
in potential energy

(3) The work done by external and nonconservative forces
equal to change in total energy

(25) (b), (26) (b), 27. (¢)

28) @

(29) (@) Work done by action reaction force may be zero only if

For vertical block
mg=kx+2T ... (D
For horizontal block

T=k2x) ... )

Fromeq. (1) and eq. (2)

mg
Xx=—=02
sk
.. Extension of vertical spring =0.2m
Extension of horizontal spring =2x =0.4m

From conservation of energy
1, , 1 I D)
= —kx“ +=k(2x)" + —mv~ +—m(2v
mex= kx4 k(207 + Zmv? £ Zm(2v)

mgx = ikxz +imv2
2 2

—mgx = imV2
g 2

10

, 7
V= i gx
Required speed =2v=1.9m/s
Statement — 1 is true but statement — 2 is false.

displacement of both bodies are same.

(30) () Both statements are true and independent.
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