NEET ANSWER KEY & SOLUTIONS

SUBJECT :- PHYSICS
CLASS :- 11"
CHAPTER :- WORK,POWER,ENERGY

ANSWER KEY

PAPER CODE :- CWT-6
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SOLUTIONS
SECTION-A

1. (B) Sol. EkS2 =10 J (given in the problem)

Sol. Work done by centripetal force is always ) i
zero, because force and instantaneous Ek[(ZS)2 —(S)2]= 3 XEkSZ =3x10=30J
displacement are always perpendicular.

W = F.s = Fscos 6 = Fs c0s(90°) =0 8. (A)
2 2
Sol. U= F_r
2, (A) 2k 2k
_ax 2
Sol. V=" =3-8r+3¢ 9. (D)
" ve=3m/s and v, =19 m/s Sol Condi;ilc])n for  stable  equilibrium
W= %m(vi —v3) (According to work F= “a 0
energy theorem) — _%{%_iﬁ} -0 =
=L 0.03x192 =37 =528 Hx i
2 —12ax™" +6bx " =0
12a 6b 2a ¢ p 2a
3. (A S
Sol. h= g2 W:mh:m£W:
2 9 gn=ma 5 10.  (A)
— K: 2
K 2K2| Sol E:;; if P = constant then £ o -
m m
M = Kf_ l mu2, Kf = l mu2 +
2 2 2 1.  (B)
mg” t Sol. Let h is that height at which the kinetic
2 energy of the body becomes half its
Hence Ans.is (A) original value i.e. half of its kinetic energy
will convert into potential energy
& © mgh = 20 L a0gan=t0 L
Sol.  W=Q@i+q+2k).(4i+2j+3k)=6J 2 2
h=12.5m.
W=-12+2c+6=6 = c=6

5 ©) 12. (A)

Sol When a force of constant magnitude which Sol. L?t |n|t|_al kllnet|c energy, £ =£ _
is perpendicular to the velocity of particle Final kinetic energy, £, = E+300% of £ =
acts on a particle, work done is zero and 4E
hence change in kinetic energy is zero. As PoJE = F2_ [Ey _ [4E P

P, E, E
6. (B) P, =2P,
2% =P, =P, +100% of P,
Sol. Wdex_ijdx_cx— Lo T hEhT o
5 2], 2 i.e. Momentum will increase by 100%




13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

17

Sol.

18.

Sol.

19.

Sol.

(B)

P =2mE if E are equal then P o vm

i.e. heavier body will possess greater
momentum.

E are const. then

(B)
v=12gh =v2x9.8x0.1=1.96 =1.4m/s

(C)

9kg | At rest

Before explosion

m
vi=1.6 m/s !

After explosion
As the bomb initially was at rest therefore
Initial momentum of bomb = 0

Final momentum of system = m,v, +m,v,
As there is no external force
Lomyv, +myy, =0 = 3x1.6+6xv, =0
velocity of 6 kg mass v, =0.8m/s
(numerically)
Its kinetic energy
=—m,w;, =—x6x(0.8)" =1.92J

S MaY2 =5 ©.8)
(D)
Both fragment will possess the equal

linear momentum

my, =m,v, - ]XSO:2XV2 = Vo =40 mJls

1 1
.. Total energy of system = 5mlvl2 +Em2v§

%xlx(80)2+%x2x(40)2
=4800 J =4.8 kJ

(B)

Change in gravitational potential energy
= Elastic potential energy stored in
compressed spring

1
:>mg(h+x)25kx2

20.

Sol.

21.

Sol.

22,

Sol.

23.

Sol.

24,

Sol.

25.

Sol.

26.

Sol.

Before explosion

(D)

P=Fyv =maxat =ma’t [as u=0]

2 2
v mvit
:m(—lJ t= tzl [Asa=v1/t1]

1, i

(D)

_ Workdone -
Time

P

mgh 300 x9.8 x2
t

=1960 W

(C)

:M = i:ﬂxt_Z(

t P, m, t

P As h = constant)

P 60 11 11
— X =

P, 50 1210

(A)

p_ Fs _Qi+3]+40.Gi+4j+5k
o 4

_38 _osw
4

(€)

Form, N cos 6 =mg
For M, N sin 0 = kx

Sotan 0 = Kx
2
o 1 K2 = (mgtan6)
2 2K
(®)

F-R=ma,F=R+ma,

P =Fv=(R+ma)

(A)

, :
— ~Anfd) --------- ;‘3m/)-£>

After explosion

m; —m 2m,u
v, :[ 1 2Ju1+ 2Uy
m; +m, my +m,

Substituting my =0, v, = —u, +2u,
= v, =—6+24) =2mls

i.e. the lighter particle will move in original

direction with the speed of 2 m/s.




27.

Sol.

28.

Sol.

29.

30.

Sol.

(C)
Ratio in radius of steel balls = 1/2

So, ratio in their masses :%

[AsM oV ocr?]
Let m, =8m and m, =m

@@

u,=81cm/s u;=0
2mu;  2x8mx81

m; +m,

v, = =144 cml/s

8m+m

(A)

From F = _dv
dx

U(x) X X

j du = —.[Fdx - —I(kx) dx
0 0 0

kx?
“UX)= ——
(x) 5
as U(0)=0
Therefore, the correct option is (A).
(C)
(A)

Let mass A moves with velocity v and

collides inelastically with mass B, which is
at rest.

According to problem mass A moves in a
perpendicular direction and let the mass B
moves at angle @ with the horizontal with
velocity v.

Initial horizontal momentum of system

(beforecollision)=mv ()
Final horizontal momentum of system
(after collision) = Mv cosé . (i)

From the conservation of horizontal linear
momentum mv=mVcosd=>v=V
cosd (i)

Initial vertical momentum of system
(before collision) is zero.

Final vertical momentum of system

mv .
— —mV sin@

V3

From the conservation of vertical linear

my .
momentum — —mV sin@ =0

V3

Vsing .(iv)

v

V3

=

31.

32.
Sol.

33.
Sol.

34.

Sol.

35.
Sol.

By solving (iii) and (iv)
2
vie oo Vz(sin2 0 + cos? o)

At rest

3km/h

Before collision
Initial momentum = m x3 +2m =x0=3m
Final momentum = 3mxV
By the law of conservation of momentum
3m=3mxV = V=1kmlh

(B)
v =36 km/h=10m/s

4
3m | )

After collision

By law of conservation of momentum
2x10=2+3)V = V=4ml/s

Loss in K.E.:%XZX(IO)Z —%xsx(4)2 =60 J

(B)

2
K
Here == . KE.==—myv?=—
r r

U=—[ Far =I;[r£2]dr __K

-

Total energy E=K.E.+P.E. = K K__X
2r r 2r

(A)

Work done = area under curve and

displacement axis
=1x10-1x10+1x10=10 J

SECTION-B

36.
Sol.

37.
Sol.

(D)

Rate of change of momentum s
proportional to external forces acting on
the system. The total momentum of whole
system remain constant when no external
force is acted upon it.

Internal forces can change the kinetic
energy of the system.

(D)




38.

Sol.

39.

Sol.

40

Sol.

41.

Sol.

42,

Sol.

43.

Sol.

(B)
Gravitational force is conservative
so Wq=Wso=W3

(B)

Fraction of length of the chain hanging
from the table

1 60cm 3 10
=—= = = n=—

n  200cm 10 3
Work done in pulling the chain on the table
W = mgf

2n

_4x10x2

2x(1073)*
(A)
Here,
Mass per unit length of water, u = 100
kg/m

Velocity of water, v = 2m/s
Power of engine, P = %mv2 = %x 200%2
= 400W
(B)
W= lkx2
2

If both wires are stretched through same
distance then Wock . As k,=2k SO

W, =2W,

(A)

The kinetic energy of mass is converted
into potential energy of a spring

I, 1

—mv? = —kx®
2
2 2
N x:\/mv :\/O.SX(I.S) —0.15m
k 50
(B)
Constant power of car Pg =F.V. = ma.v
dv
Pp=m—.v
0~ Tt
Pg dt = mvdv
2
mv
Pot= ——
0" 2

v= /@
m

Voc\/f

44,

Sol.

45,

Sol.

46.

Sol.

47.

Sol.

48.

Sol.

49,

Sol.

50.

Sol.

(D)

3
p = mgh —m = pxt _ 2x107° x 60 1200
t gh 10 x 10
kg
As volume = 8%
density
- 1200k oy
107 kg/m

Volume = 1.2m> =1.2x103litre =1200 litre

(A)
W =F5 =40 x 8 x cos 60° =160 J

(D)

Work done = Fx s =ma x%atz

l:from s =ut+ %atz}

2
W=lmazt2 =lm Y2 Asa=2
2 2

(C)

E= %mvz. Differentiating w.r.t. x, we get

dE 1 dv dv dt a
— =—mX2V— =My X—X— =mv X— =ma
dx 2 dx dr dx %
(D)

Kinetic energy for first condition
=%m(v§ —vf):%m(ZOZ ~10%)= 150 my
K.E. for

%m(lo2 —02)=50mJ

second condition =

(K.E) _150m
" (K.EMI  50m

(A)

By conservation of energy, mgh = %mvz

= v=,2gh =V2x9.8x1 =19.6 = 4.43 m/s

(D)

When a body does work against friction,
its kinetic energy its Kinetic energy is
decreases.

Work done by a body is dependent of time
Power of a body varies inversely as time
When work done over a closed path is
zero force must be conservative.

Thus option D is correct.




