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| Solutions Slot - 3 (Physics)

EXERCISE - V I

JEE QUESTIONS

]

E_

A

= | decreases and h decreases

FromAV =AV, 4.
(a)
L*y2gy =nR*\2g(4y) In portion A
L2 =xR?
L
R =
V2
2. D —Pp <«
—P> o F,=0
If radius of cylinderis .
Then
Net Buoyancy = Weight of cylinder
nrzhApAg + nrthpBg = nr’(h + h, +hg)p.g
h=0.25cm.
F, Net upward force = extra Buoyancy force.
= nr’hp,g
F, - F, = Buoyancy force F wr?hp,g
F, = F, + Buoyancy force “m r2(h+h ih )
F, = (Pressure) (Area of Projection) T a T 1 JPc
+ Vpg g
F, = pgh(nR?) + vpg La==
= pg (v+rR?h) 6
3. D 5. FromA\V,=A\V,
n(4)? (0.25) = n(1)?V,
coin V, =4m/sec
/ Range =V, (Time of flight)
L7 _ 4 [2x125
100
=2m
%P\g
Initially, v %
Wcoin + Wblock = Vdplg ......... \ S
v, = Yoo, Yoo B LEEEETE S i1
pg pg RO mg--:-:-:-
Finally S
Wcoin + Wblock — Vd‘ ---------------
Peond P19 at equilibrium position
pcoin > p
| =2 R3pg= l(inRE'jpg
= V,'< V, 3 2\3
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P, =P, + (H+h)pg «...(1)

Ps = 2 In small element having mass dm.
AdP = (dm)w?x

AdP = Ap.dxm?X

Pa L
— 2
F;!;dP pw '!.de

2|2
pwL
Py —Py) =
(Py—Ps) = P
F... = Extra Buoyancy force po’l? Ho 022
Fnet = nRZng Hpg = 2 = B 29
1 |K 9.
Now f=_—.—
2n \m
K = nR?pg 1 ar
h — >
4 o3 4 o3P h
= —nR =|=nR?| & .
ne Sotng-(2m) 5o
<——
-1 /3 2r
~ 2zV2R A
FromAV, =AV, ... (1)
T Area of Base of the cylinder = n(2r)? = 4nr?
" Area of Hole = r(r)?
\l/ Net force is just balanced when height is h,
| V. then
[ P, = (hypg)(4nr?) + P 4nr?
1 ., 1 .,
P, +pgh+=pvi =P, +0+=pv;....... (2)
2 2 l
After solving egn (1) & (2) mg =" nrihg Par?

you will get the answer.
Py3nr? + (h +h,)pg(3nr?)

© at balancing coudition
i}

|
j’ Py (4nr?) + (h,pg) (4nr?) + %n(4r2 )hg
L I..
__;J;Ei___ L I = P,ar? +P,3nr? + (h + h, )pg(3nr?)
i = 4
h FE dx £ 4n;pg +—-phg = 3hpg + 3N;pg
[1-] (oo
[ (oo
S Seutnteinietuteieteiatuiuieteieieietefetel A 5
e i hipg = Shpg
« - >
sh
h, = 2
t3
P, = pgh +P,
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10.

11.

12,
13.

14.

15.

16.

P.A=P,(4rr?)

|

/[ %.4nr2hg Porr?

(P, +h,pg)3nr?
At balancing condition

%.4nr2hg = h,pg3nr?

4h
h, =—
29
Cylinder will not move up and remains at its
original position
4h

Because at h, > —

9 cylinder bend to move

4h
upward and h, < 35 it remains at rest.

FromA,V, =A)V,

B

air from end 1 flows towards end 2. Volume of
the soap bubble at end 1 decreases

Buoyant force is resultant of pressure force of
liquid.

PT) =P T

P, =P, +pgh

T, =T,

P, =P, +pg(H-y)

Buoyancy force =pVg

~ pg nRT,
=p P,

17.
18.

2/5
T2 — TO{PO + plg(H _ Y):|
P+pgH

P, =P, +pg(H-Y)

For (P)
Force exerted by x on Y.

=R =+YN?+f% =mg
W.D. by friction is +ve so mechanical
energy of the system is decreasing

For (Q)

x is balancing weight of Y and Z.
P.E. is increasing because height is increasing.

For (R) m9
M

P.E. is decreasing g V2

Total Mechanical

energy is decreasing.

For (S)

As mass move downwards,
Fluid move upward so potential energy
of x is increase.

Mechanical energy is constant because
Fluid is non-viscous.

Mg

For (T)

V = constant so F = Mg

In this due to viscous force
Mechanical energy is not conserved.

19. A,B,D
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