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1.

(SOLUTION) | PHYSICS]

Ans. (C)
|

(ARd06)gsind

9

de

Net tangential force
[ A a,

= ARg j sinBd6 —ARg [sin6do
0 0

F=ARg[cosa, —cosa, ]=AR(a, +0.,)a
ARg(cosa —cosar,) _ .

AR(0 +0ty)
g(cosa, —cosat,) il

(o) +a,)

Ans. (C)

f . =mgcos30°

X,

S ag = gcos 30°

Ans. (B)

For 0<t< %, body will perform SHM with
time period 2 sec starting from -ve amplitude.
LAt =% sec, body passes through x = 0 with
speed 2'7t m/sec.

4
sAtx = —2- , we have

v: =4n? +2x5% xg (v*=u? + 2as)
= v=3nm/sec

Ans. (B)

F-Mgsin® =ma
T—Mxégsine =Mx—a
. L L
! !
T——Niigsine =(F—Mgsin6)xf

Fx'_F(L-x)
L L

T=

Ans, (A,C)
®

I

Ix=.1%x20=2&1,=1T
coonball,=2&L,=1{
2=Pi=Pi=P;-P=0

—Ixx.25+Ixx15—\/§-
2

R 5_\/_3- _ 5(2—'\/3)

T 8% B

&Ilo=mR?*=2x.5x1=1&J . 0#0

Ans. (A,B,C,D)

Volume of tetrahedron = 2

62

(©) Net force by liquid = Buoyant force
3
a
= ——pg=B
62 Pg
3

(B) Force on the bottom = hpgx Taz =F

(A) Net force on all the side faces

\Bpgha® _a%pgy2
4 12

=F-B=
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7.

9. Ans, (C)

(D) Vertical force of each face is d of Fpe
3 10.(D)

vertical force as in option A. 1x500xg

F

The net force on each face = , where 0 is
3cos6

angle the net force makes with vertical
"+ cos0 =-§- 500gh x 107
f=Fp 500
Ans. (A,C) ' 500 g = 500 + 500gh x1072 + 4000

" 500=50h=h=10m

Force by liquid on upper object
Fp =500 x 10 = 5000
F=200N, J
A)
Af
=L 500gh x 102 = 500 N

‘%‘ 5000 — 500 = 4500 N
N

Force by liquid on lower object
Fp=1x500 x 10

®)
1x500x10x10x10™
| N
' F=200N
(8]
For L shaped massless body 2000 308 5.500. .
EN=0 N = 200N " Total force by liquid on both object
=b == === 5500 + 4500 = 10¢ N
For the system
200-T=4a - (B) g 1(;
For cylinder )
TR-R=Ia 13. Ans. (A)
T — uN = Ia/R? |
T-0.2%200=Ma/2=2a E
T-40=2a  —— © i E
From (B) & (C) : | !
160 = 6a Negative Equilibrium Positive
4 extreme extreme
a=80/3 m/s
T=40+160/3 =280/3N Friction on Q will always be towards equilibrium
Ans. (A,0) and friction on P will be opposite to that.
_n\D Friction is only force acting on block Q in
d horizontal direction which is responsible for its
dy nAdD_nADdD _y oscillation.

f vmean
d o&dt d0d b Friction force will be maximum at extreme

=%x (100x 1) =10 cm/s position and zero at equilibrium.
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14.

15.

16.

B)P—>4,Q>3,R—>5S—>2.
Velocity of particle, v=% =312+ 2 +k

v(t=1 9)=3i+2j+k
|v|@ats=1s)=+14 ms™!
Acceleration of particle at ¢ =1s;
a=%=6t§+2} '

a(atz=15)=6i +2j
= |a]att=1s=632ms™ 2
Now, radius of curvature,
3 3

v Y 14«/—12

= = ~6m

~{axvl=\/%~ V76 17.

Centripetal acceleration,|a, |= B = r =2.33ms

Tangential acceleration,

a, =yJa* —a2.=4/(632)? —(233)?

=588 ms™ 2
Ans. (0.09 to 0.10)
_Y,—~v, _085-021 =0.08m /s>
t 8.0

Aa _ A(v,-vy) +_§A_t= Av, +Av, +_A_£
a  (v,-v)) t v, =V, t

Aa _0.05+0.05 +ﬂ
a 085-021 8.0

_01 01

T0.64 80

Aa= O.OS(E—+EJ =0.0125+0.001

0.64 8.0
=0.0135

Since error is in the 2™ place of decimal so Aa
must be rounded to 0.0. So acceleration will be

quested as 0.08 + 0.01

a] + |Aaf = 0.09

Ans. (1)

Analog to gauss law

EBdr =mass x4nG G —> k
47e,

dEds = rjp(r)2mer><4nG
0

T
E2mL = [p(r)2nrdiL x 4nG
0

Diff. both side

dr dr
E27L—=p(r)2ntL4nG—-0
ar p(r) n i

BE=p()rdnG

Boetripeta = dmo’r
dmE = dme®r
E=o’r
p(DrdnG = o’r

mz
r) =——=constant
p(r) G

o)
So, 4 =1

o3)
2

Ans. (5)

Vo = 4m/s
kVo

kv

Att
mg

Vv
mg
e}

t=0c0
mgl Vr

With respect to wind blowing towards right.
Object will have velocity 4 m/s towards left at
t=0.

Soatt— oo kvr=mg
Vr =28 _3m/s
k

with respect to ground.

v=v32+4*>=5m/s

Ans. (8)

|A13| =2my, sin—g—

]API = det

?GMm -cos dpdt

2
P T
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But mr’o® = mvgb (in L)

1‘2 =.va.dt

dé

?Gl\/im cosdt = I
I

GMm 2]
= 2cos—
A 2

GMm
Vob ‘

So,

Zcosg =2mv, sin ﬁ
2 2
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