SOLUTIONS TO CONCEPTS
CHAPTER 13

p=hpg
It is necessary to specify that the tap is closed. Otherwise pressure will gradually decrease, as h
decrease, because, of the tap is open, the pressure at the tap is atmospheric.

a) Pressure at the bottom of the tube should be same when considered for both limbs. Pa
From the figure are shown, l
p9+pngh2xg=pa+pngh1xg T
= Pg = Pa * Prg X g(h1 — hy) == Pa
b) Pressure of mercury at the bottom of u tube Gas ;a l
P =patpughixg !

From the figure shown
Pa + hpg = pa + mg/A

= hpg = mg/A A =900 cm’
= h= ﬂ
Ap

a) Force exerted at the bottom.
= Force due to cylindrical water colum + atm. Force @
=AxthWxg+paxA
=A(h pw g+ Pa)
b) To find out the resultant force exerted by the sides @ glass, from the freebody, diagram of water

inside the glass s‘
PaxA+mg=Axhxp,xg+Fs+p,xA

:)ﬁ]ngxhxpW>(g+|:S

This force is provided by the sides of th %
If the glass will be covered by a jar and m&r IS pumped out, the atmospheric pressure has no effect.

So,
a) Force exerted on the bottom. 0

=(hpug) xA &
b) mg=hxp,xgxAxF

c) It glass of different shap@used provided the volume, height and area remain same, no change in
answer will occur.
Standard atmospheric pressure is always pressure exerted by 76 cm Hg column
= (76 x 13.6 x g) Dyne/cm®.
If water is used in the barometer.
Let h — height of water column.
s hxp,xg
F=PxA=(hp,xg)A
The force does not depend on the orientation of the rock as long as the surface area remains same.
F=Ahpg.
The force exerted by water on the strip of width 8x as shown,
dF=pxA
= (xpg) x A
c) Inside the liquid force act in every direction due to adhesion.
di=Fxr
d) The total force by the water on that side is given by

O 0O T O
= = = -

)
F= j 20000 x5x = F = 20,000 [x2/2]}
0

e) The torque by the water on that side will be,
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1
i= jzoooo x8x (1= x) = 20,000 [x2/2-x3/3]}
0

Here, mp=ma, + m, =36 g (1)
Let V be the volume of the ornament in cm®
So,Vxp,xg=2xg

= (Vau+ Vo) XpuXg=2xg

= (£+£Jpwxg =2xg

Pau au

= [M +%) «1=2
19.3 8.9
= 8.9mp, +19.3 my, =2 % 19.3 x 8.9 = 343.54 ...(2)
From equation (1) and (2), 8.9 mp, + 19.3 m¢, = 343.54
N 8.9(mp, +m,)=8.9%x36
mg, =2.225¢g

So, the amount of copper in the ornament is 2.2 g.

[MA“ + VCJpW xg =2 x g (where V, = volume of cavity) @
PAu

mg = U + R (where U = Upward thrust) O

=>mg-U=R

= R=mg-v py g (because, U = vp,g) Q

m 30
=mg— —Xpuxg
p

a) LetV; - volume of boat inside water = @g f water displace in m°.
Since, weight of the boat is balanced. bylithésbuoyant force.

= mg=V;xp,xg

b) Let, v' = volume of boat filled @er before water starts coming in from the sides.
mg+v1 pwXxg=Vxp,xg. @

Let x - minimum edge of th é@lock in cm.

So, mg + Wi, = U. (where @pward thrust)

:>0-5"9+X3xpicexg=X3 Pw*xg

Vice = Vk + Vw

Vice X Pice X9 =V X pexg+V, xp, xg

= (Vi + Vi) % pice = Vik X pic + Vy, X py,

= M _ 1.
Vi

Vig =V puwg

(my, + mpb)g =(Vu + Vpb) pxg

m
= (my, + Mpy,) = ﬂ+—pb p
Pw  Ppb

Mg =w = (my + my)g=V,*xpxg

Given, x =12 cm

Length of the edge of the block png = 13.6 gm/cc
Given that, initially 1/5 of block is inside mercuty.
Let p, — density of block in gm/cc.

2 (0% % pp x g = (X)° X (x/5) X prg x g

=12°x p, =122 x 12/5 x 13.6

13.6
=pp= = gm/cc
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After water poured, let x = height of water column.
Vp = Vi + Vyy = 12°

Where V4 and V,, are volume of block inside mercury and water respectively

(Vb X ppxg)= (VHg X PHg % 9) + (Vu X pw *x Q)
= (VHg + Vw)pb = VHg x PHg + Vw X Pw-
13.6

= (Vg + Vi) ¥ = Vg x 13.6 +V,, x 1

13.6

= (12)° x = (12 =x) x (12)° x 13.6 + (x) x (12)* x 1

=x=104cm
Here, Mg = Upward thrust
= Vpg = (V/2) (pw) *x g (where p,, = density of water)

= inr?’—inr3 (1 inr?’ x
32 T3 p= 2\ 3™ Pw

= (> -rd)xp =%r23 x1 = 865 kg/m”.
W1 + W2 =U.
=>mg+V xpsxg=V xp, x g (where ps = density of sphere in gg/cc)
= 1-p,=0.19 @
= ps=1-(0.19) = 0.8 gm/cc O
So, specific gravity of the material is 0.8. O

m
Wi=mg—Viparxg= (m_p_pairJg 30

i

m ;
Wy, =mg = Vy pair g = (m __Pairjg Q

Pw !

Driving force U = Vp,g

sa=n?(X)xpyg =>T=2n

a) F+U=mg (where F =

= kx +Vp,g =mg %

b) F=kX+Vp, xg

= ma=kX+ar’ x (X) X py x g = (k + 1’ x p,, x g)X

(k+1tr2><pw><g)><
m

= T=2n +
K+arexp, xg

a) mg = kX +Vp,g

= o’ x(X)= (X)

b) a =kx/m
w?x = kx/m
T=2nvym/k

Let x — edge of ice block
When it just leaves contact with the bottom of the glass.
h — height of water melted from ice
Ww=u
= X3xpicexg=xthxpwxg
Again, volume of water formed, from melting of ice is given by,
#-x=nxr*xh-xh ( because amount of water = (r:r2 - xz)h)
=4 -xX>=1x3"xh-x*h
Putting h =0.9 x = x = 2.26 cm.
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If p — atm. Pressure

A — area of cross section

h — increase in hright
PA+AxLxpxag=pa+hpgx A
= hg=aglL = aol/g

Volume of water, discharged from Alkananda + vol are of water discharged from Bhagirathi = Volume of

water flow in Ganga.
a) ap X Va=Qa
b) apn X Va=ag*x Vg
c) 1/2 pva’ + pa=1/2 pvg’ + pg

= (pa—Pe) = 1/2 p (v&* — VA)
From Bernoulli’s equation, 1/2 pva® + pgha + pa
= 1/2 pvg® + pghs + pe.
= Pa—Pg = (1/2) p (vg* = Va°) + pg (hg — hp)
1/2 pvg” + pghg + pg = 1/2 pva” + pgha + pa
1/2 pva® + pgha + pa =1/2 pvg® + pghs + pg
= Pg—Pa=1/2 p(va’ = V&°) + pg (ha — hg)
Vaap = Vg xag

= 1/2 pva? + pgha + pa = 1/2 pve® + pghs + pg
= 1/2 pva® + pa = 1/2 pve’ + pg
= Pa—Pg = 1/2 p(vg® - vg?) O

Rate of flow = v, x ap < )
ag

v
Vaaa=Vvgag=> 2 =-2
B a,

5va = 2vg = vg = (5/2)va ?\
112 pva® + pgha + pa = 1/2 pvg® + pghs + ps Q~

= Pa—Pg = 1/2 p (v&° — vg°) (because Px

Pa+ (1/2)pva® = Pg + (1/2) pvg® = p
= pgh = (1/2) pVvg’ {Pa = Pam *+ P

= Vg = 4/2gh
29h %,

o

(1/2)pve’ {va = 0}

a) v

b) v

1]
N

«Q
=
=0
~
N
-

c) v=,2gh

v =av x dt
AV = av

dh ngT —dh= ax,l2gh><dt

= AXx —=ax
dt A

d) gh = 3Xveghxdt VZQthth:%\/g[\/HT_H]

A
v = 2gH-h)

t=2h/g

x=vxt=,2gH-h)x2h/g = 44/(Hh—h?)

So, = (d—dh](Hh—hz):O =0=H-2h = h=H/2.

W)
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