CLASS : XIth
DATE:

DPP

DAILY PRACTICE PROBLEMS

Solutions

Topic :- LAWS OF MOTION

(d)

Speed v = [v: + v

Rate of change of speed

dv, dv,
dv B ZUXE + Zvyﬁ
i
2 Jv 1 v2
Uy + Vyay

,lv,26+v32,

(d

d 3 ?
Force F = P_ -k Asin(kt) i -k A cos(kt) j

dt
p = Acos(kt) i - Asin(kt) j
Since, F-p=0

~ Angle between F and p should be 90°

(c)
Given (V = 10 ms™)
Vv 8

10 10

After 2s: Vx=\T§-\/_§x2 :}‘Vx:\_ﬁ'\_ﬁx

10 10

_ 1 - e
Vx—-ﬁms andV, ﬁms

1

100 100 /1 1 1
V= |24, "7"=10 |24, Z-=10ms
2 + 2 2+2

(b)

SUBJECT : PHYSICS
DPP No. : 10

Frictional force = uR = u(mg + Q cos 8) and horizontal push = P - Qsin 8

For equilibrium, we have
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P _Qsind

y(mg+Qc050)=P-Qsm9 = ﬂ:m

5 (9
At any instant, velocity of two wedges would be of same magnitude but it opposite
directions. This can be concluded from conservation of momentum or by symmetry

. 4
From constraint theory, vy = Jvp,

From energy conservation,

Mvi mv
M><2+ m-0=mgh:>vM= M
2 2 \32M + 9m

So the velocity with which wedges recede away form each other is
2uy = 32mgh x 4
32M +9m

6 (9

By virtual work method:

Acceleration of B w.r.t. A will be 10 ms? downward. Apart from this, B also has an
acceleration 5 ms! in horizontal direction along with 4, so net acceleration of B is

102 4+ 52 = /100 + 25 = /125 = 5,/5 ms™2

7 (c)
T =2ma
_a, r
P—> T
T T ia
lng mg
mg-T =ma
a=g/3
8 (c)

The minimum force required to just move a body will bef; = usmg. After the motion is
started, the friction will becomes kinetic. So the force which is responsible for the increase
in velocity of the block is

F=(us-pm)mg=(0.8-0.6)x4x10=8N

9 (d)
Free-body diagram (figure)

mg  mg| |y

A a7

F=N N Nr

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



Equations of motion:
F o N

ap =, (in + x direction)
Foo . . .

as = (in-x direction)

Relative acceleration of A w.r.t. B:
m+ M)
mM

(along —x direction)

— — — F F
App=0p-0g= - —-= -F(

Initial relative velocity of A w.r.t. B
Uap = Vo

Final relative velocity of Aw.r.t. B=0
Using v* = u? +2as

0= 2 2F(m+M) o ooo Mmv}
B = 2F(m + M)
10 (b)
Angular frequency of the system,
_ k _ |k
w= = |

m+m 2m
. . \ kA . .
Maximum acceleration of the system will be, w24 or >, - This acceleration to the lower

block is provided by friction.
Hence, fmax = Mamax
kA kA

2 A = ml ) =
=mota=n() =3

11 (c)
Here friction force would be responsible to cause the acceleration of truck., here maximum

— M .
friction force canbe f = u x < 7g where M — mass of entire truck

This is the net force acting on tyre, so Ma = #TMg
0.6 x 10
=>a= — = 3 ms

-2

12 (a)
The water jet striking the block at the rate of 1 kg s™* at a speed of 5 ms™! will exert a force
on the block

dm
F=v—=5x1=5N
dt

Under the action of this force of 5 N, the block of mass 2 kg will move with an acceleration
given by
F

= —=-=25ms?
a m 2 ms

13 (a)
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14

15

16

17
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Minimum effort is required by pulling a block at the angle of friction

(b)

K =10°N cm™ = 10*Nm'L, Let the ball move distance x away from the centre as shown in

figure

kx = mw?(0.1 + x)

=10% = x (10%)% x (0.1 + x)

1000
Solve to get x ~ 102 m

(@

Distance travelled in t™

second is,
+ at 1
s;i=u+at-—-a
t 2
Given,u=20

1
Sn an.>a 2n_1

sp+1 a(n+1)_%a 2n + 1x

(;)F
bttt

Ty

Mg mg

From figure,
2F+N-Mg=Ma
2F -mg-N=ma
4F-(M+m)g=(M +m)a
4F (M +m)g
- M+m

(d

From constraint, the acceleration of both block and wedge should be same in a direction

perpendicular to the inclined plane as shown in figure
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(as), = (ap),, asx =15, a4y = 15
ayxcos 530 - ayycos370 = agcos 530

or ag= -5ms?! or dg= -5i

18 (a)
Let dy be the acceleration of choosen non-inertial frame of reference w.r.t some inertial
frame of reference and d; be the acceleration of the object in non-inertial frame

-
- —q

@) O

For d; to be non-zero, the net force acting on object (including pseudo force) must be non-
Zero

19 (a)

“

C

From length constraintli + Iz + I3+ 14 =C

+l+13+12=0

(-a-b)+0+(-a-b)+c=0

c=2a+2b

From wedge constraints, acceleration of C is right side isa. Acceleration of C w.r.t. ground
=ai- 2(a+ b)}'

20 (b)
FBD of m in frame of wedge
N mN
ma

mg
N =mgcosa -masina
Now f = uN =macosa + mgsina
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acosa +gsina
- gcosa _asina

a+gtana 5
- g.atana “12

U

U
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. D D C B C C C C D B
Q. 11 12 13 14 15 16 17 18 19 20
A. C A A B C C D A A B

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



