DPP

DAILY PRACTICE PROBLEMS

CLASS : XITH

Soluti SUBJECT : PHYSICS
DATE : olutions DPP NO.: 9

Topic :-SYSTEM OF PARTICLES AND ROTATIONAL MOTION

1 (d)
. . 1 2 K2
Total kinetic energy = mv (1 + F) =32.8]J

= ! x 10 x (2)2(1 + K
2 (0.5)?

) =328=K=04m

2 (a)
Kinetic energy of rotating body = %Iwz
1
= X3x (3)2=135]
Kinetic energy of translating body = %mv2
As both are equal according to problem i.e.

15 1 2

5 mvt = 13.5:>E X 27 Xv =135 ~v=1m/s
3 (d

According to conservation of momentum

5 x 10 = (955 + 5)v

50 1 Ki.K;

—_ - - . 0 — — 0,

V=103 * % KE lost =—— X100 = 95.5%
4 (d)
Total moment of inertia will be equal to the sum of moment of inertia due to individual
masses.
Axis
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my G my
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where, I, = miri, I, = myri.
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Given, r=r1+1;
mry =mpr;

miry = my(r-71)

= mqri + morqy = myr
= rl(ml + mz) =myr
mpr
= "= (my +my)
Also, ry=71-71
mer mor
r2=r- (m1+mz)2 T mi+my

I=Il+12=m1r%+m2r%

mar? mir?

I'= ml("h + myp)? + mz("h +my)?
_ omamgr?  mump 2
T mi+my) T (mp+my)
(b)
240 ]
_wy.wyp 2m(np.ng) 2 X 60 -0
St t B 10
~a=251rad/s
(@)
540
w 27mn 2”(5) 2
a=—= = =3nrad/s
t t 6
(@)
y
D—D
<« 2R V'

Moment of inertia of the system about yy’
I,y = Moment of inertia of sphere P about

yy' + Moment of inertia of sphere Q about yy’
Moment of inertia of sphere P about yy"

2oy

—ZM(R)2+M 2R)?
MR?

= ——+ 4MR?
0 "

Moment of inertia of sphere Q about yy” is %M(g)z
Now, I,y =% +aMR? + 2M(5)" = ZMR?
(b)

I
[ =mR*= m(%z):ﬂocsz ormo
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my I D22_2(1)2_2_1
my, I, \D; 1\2) 4 2
(a) o
. ij ok .
L=7%xp=[1 2 -1|=—j-2k
3 4 22

and the X - axis is given byf +0]' +0k

Dot product of these two vectors is zero i.e. angular momentum is perpendicular to X -

axis

)

The rolling sphere has rotational as well as translational kinetic energy

. . 1 1
» Kinetic energy =smu® + slw’

2
= %mu2 + %@mrz)wz = %mu2 +% = 1—70mu2
Potential energy = kinetic energy

2
~mgh = 17—0mu2=>h = %
(d)

T=rXF
=rXxT
=rxmxg
=0.1x10x9.8
=9.8N-m

e

af
(d)

The moment of inertia of a circular disc

I—lMRZ
2

According to theorem of parallel axes

' 1 2 2 3 2
I'= 5 MR®+ MR® = S MR® =31
(b)

1
Rotational kinetic energy = Ela)z

2

Rotational KE = %E mrz]% (where I = %mrz)
_ 11 oy, 2]
4=z @r5

—) v2=8
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v= Zﬁ ms™?
16 (b)
As shown in figure normal reaction R = mg. Frictional force F = pR = pmg. To topple,

a
clockwise moment must be more than the anticlockwise moment ie, pmg X % >mg X ;mg

xgoru>a/h

R=mg
A
g » motion
T a/2
h/ 2 fe—
- Y
F=pumg
Y
mg

18 (c)
Angle turned in three second, 835 = 2 X 10 = 207 rad

From 6 = wot + %at2=>207'[ =0+ %a x (3)?
40w 2
Sa = Trad/s
Now angle turned in 6 sec from the starting

1, 1 40my
965=w0t+§at =O+EX(T)X(6) =80m rad

~ angle turned betweent = 3sto t = 6s
Olast 35 = Ogs - 035 = 80w - 20w = 607

60
Number of revolution = — = 30 rev

21
19 (a)
J xdm
Xcm = T dm
x=0 x=L

€— Xx—»| dX je—o
If n=0

Then x¢uy=

N |~

As nincreases, the centre of mass shift away from x = 5 which only option (a) is satisfying.

Alternately, you can use basic concept.
_ fOL k(%)" x xdx
Xem = W
_gn+1
- L[n + 2]
20 (d)

m1171+m2§2_2><3+3><2_12
mq +my N 2+3 _5

—

=24m/s

VUem =
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ANSWER-KEY
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A. D A D D B A B B B A
Q 11 12 13 14 15 16 17 18 19 20
A C D D B A B C C A D
PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



