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[PHYSICS]
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According to problem T, =

2. Pressure at the bottom of tank P = hpg = 3 x 10° —]XZ-
m

Pressure due to liquid column P,=3 x 10° -1 x 10° =

r\P\P r\fi.“

2 x 10° and velocity of water v= \2gh

3.  Effective value of acceleration due to gravity be-

v= |22 2"120“0 = 400 ms
P

comes (g + ag).

4. x=\2gh x %orx=2 hh,
4

Now, imagine a hole at a depth /, below the free sur-
face of the liquid. The height of this hole will be 4;.
Clearly, x remains the same.

5. v= '2gh

p

But p=hpg or—= gh

5
f f2><2x10 -1 20 ms™!

R* = constant

»
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6.  From Torricelli’s theorem
v=42gd (@)

where v is horizontal velocity and d is the depth of
water in barrel.

Time ¢ to hit the ground is given by

20rt=2—h

1
h=—gt
2g g

R=vt=./(2gd) \/Zz =2dh (Using (i))
2

R2=4dhord=R—
4h

7. 4H-4)=6(H-6)
or 2H=36-16-200or H=10cm

A
8. From equation of continuity, v, = A_lvl
2

Since 4, << A4,, v, must be very small compared to
velocity of efflux at the hole, therefore we can take v,

Po

Valve

Area A,

Fluid emerging from the hole is open to atmospheric
pressure P;, We take two points 4 and B at the top
of the fluid and at the hole respectively. From Ber-
noulli’s principle,

1
R)+5Pv12+pgyl=1’1+pgyz

’2 —
Solving for v;, we obtain v, = %—pi) +2gh

-
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9.

10.

11.

Velocity of water coming out from hole 4

=v,=+/2gh

Velocity of water coming out from hole B

=v,=\2g(H - h)

Time taken by water to reach the ground from hole 4

=t,=\2(H-h)lg

Time taken by water to reach the ground from hole B

=t,=+[2hig

Obviously, range on the ground for both is the same

Let 4 and a be the cross-sectional areas of the vessel
and hole respectively. Let / be the height of water in

the vessel at time. Let (—ﬁ) represent the rate of
fall of level. dt

dh
Al —— |=av=a./2gh
Then, ( dt) WE

dh  o2g
or ——==——>di
N
L=l ey
YN A Jo
2
—(=2+/h) ﬁ,
A
or t=£Lx2\/ﬁort=3i 2k
a.l2g o\ g
Now, tx\/};

When 4 is quadrupled, # is doubled.

Velocity of ball when it reaches to
surface of liquid

1000 gV - 500 gV .
= ; he )
a 500V where V is

the volume of the ball.
a=10 m/sec?
Applyv=u+at= 0=.2gh -10¢

= J2gh=10x(2)

= 2X10xh=400==20m

V(1000)g

V(500)g
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12. Force exerted in vertical direction and horizontal di-
rection are

am _

Fi=F‘2=vrelx dt -

Vp-L

= Fnet = pVL‘/E

F

F2

F

13. The velocity of system will not change in horizontal
direction as water is leaking out vertically down. Be-
cause leaking water does not exchange any momen-
tum with trolley in horizontal direction.

14. Tension in spring T = upthrust — weight of sphere
=Vog—Vpg="Vnpg-Vpg (As o=1np)
=(M-DVpg=n-1)mg

15.  Let 4 be area of soap bar.

(™

PA—Pyd=mg = (P-Py)A=mg
= [300gx + 1000g(L — x)4 = AL 800g

2
: —_
7

x
L
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16.

17.

18.

Let specific gravities of concrete and saw dust are p,

and p, respectively.

According to principle of floatation weight of whole

sphere = upthrust on the sphere

§7r(R3 -r)pg+ gn'r3p2g = gnR3 x1xg

= R3p1—r3p1+r3p2=R3

R? -
= Rp-D=r(p-p)=5=L"2
r p-1
- R3—3r3=pl—pz—p1+l
r p—1
- (F—Pm_p—m}&
3 =
r'p, p-1)p,
Mass of concrete 1-03) 24
= = X—=4
Mass of saw dust 24-1 03

Maas of liquid in horizontal portion of U-tube = 4 dp

Pseudo force-on this mass = 4dpa

Force due to pressure difference in the two limbs
= (hpg — hypg)4

Equating, (h, — h,)pgd = Adpa

Adpa ad
or -h= =—
hhe pgd g

Let m gwt be the weight of object in vacuum.
. m
Volume of object = —
34

Weight of air displaced by object = 314 x 0.0012

Volume of brass weight = —'g—
Weight of air displaced by brass weights
=2 x0.0012
8

Error = difference in buoyancy

=0.0012|:L—l:|
34 8
0.0012x4.6

4
3.4%8 x 10

Fractional error =
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19.

20.

Suppose volume and density of the body be ¥ and p
respectively, The, according to law of flatiron in wa-
ter.

Weight = upthrust
2
Vpg=3Vp,g o

In liquid, Vpg = %VpLg 2)
2 1

From (1) and (2), ngwg = ZVpLg

pL_23_38

p, 14 3 .

or

or pL=§pw=§x1g/cc

Velocity u of the body when it enters the liquid is

2

given by mgh= %mu oru=./2gh

Let Volume of the body = V'
Mass of the body = Vd
Weight of the body = Vdg
Mass of liquid displaced = VD
Weight of liquid displaced = VDg
Net upward force = VDg — VDg

=VD-d)
Retardation = Egt—vleiht
mass
_V(D-d)g _(D—d)
vd FEA

Acceleration a = —(DT—d) g

Final velocity, v in the liquid when the body is instan-

taneously at rest is zero. Let the time taken be ¢.

Vv=u+at
0= 2gh—(D”d)gt~(D"d)gt=«/@
d d .
(4 [ |
D-d |\ g
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

[CHEMISTRY]

The reaction is endothermic. It will be favoured by increase in temperature.

%X2+%Y21:\XY3; AH = 3010003
AS = 50—§x40—~;—>; 60 = —40JK " mol™"
P AH S30x1000, o

AS 40

In PCls === PCl; + Cl;, number of moles are increasing, it will be favoured by low

pressure.
__[NOoF . . [NOP
1= 3 K= 2
[N,1[0,] [NOJ*[0, ]
K = N21"2[05]
[NO,]

2
K|K2=—'——[N02] = JK\K - NO,] =Tl{-

2= 7
[N,][O, [N,]"%[0,]
1 1/2
K=
[KIKJ
_ 4B _  (28x107)
©[40IB] (30x107)(4.2x107)
_28x28 o
3.0x42

The reaction is facing the decrease in number of moles and release of heat.
According to Le-Chatelier’s principle, forward reaction will be favoured by
increase in pressure and decrease in temperature.

3rd equation is the sum of first and second equations. Hence. its Eqm. Constt.
= Kl X Kz.

An=(c+d)-(a+b)
Kp - K[(RT)AH — KL.(R?')(C+J)_(E+’J)

Since, the number of moles of gaseous substances on product side is less, increase in
pressure will increase the yield. Equilibrium constant will not change because it
depends only on temperature (for a specific reaction).

COCl, (g)==CO(g)+Cly(g)
Att=0 450 mm Hg - -

At Eqm. 450-P P P
=  450+P=600
= P =150
K, - 150x150 _ ¢
300
N,(g)+0,(g)==2NO(g); K, =4x107
N 1 1
2NO(g)=—N,(g)+ 0,(g); Ky=—= -
Ky 4x10
| 1 : 1
NO(g)===-N,(g)+=0,(g); K.=(K;)?= =50
2 2 2% 10
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33.

34.

35.

36.

37.

38.

39.

40.

NH4HS (s) == NH;(g)+ H,S(g)
At t=0 a moles 0.5 atm -,
At Eqm. (a—x) mole (0.5+P)atm P atm
When x moles of solid NH4HS decompose, total pressure = 0.5+ P+ P
=(0.5+2P)atm
= 0.5 + 2P =0.84 (given value)

= P =0.17 atm
= PNH3 =0.5+0.17=0.67 atm
Egm. constt. Kp =PNH3 x PH:S
=0.67 x0.17
=0.1139 atm

CO(g)+ Cl(g)==COCl,(g)

: 1—a+n _K
K, =K, (RT)* =K (RT)'"0*D =—¢

RT
Kp 1

K, RT

K, =K. (RT)™

Since, Anis[2+1-2]=1, K,>K,.

PCl5(g)==PCl;(g) + Cly(g)
At r=0 1 mole — — . -
AtEqm. (1 - x) moles xmoles xmoles (x is degree of dissociation of PCls)

Hpcl, X
Ppcy, = "‘Pmm:'l'_P
M otal +x

An (gaseous substances) for this equation is zero.
Hence, K, =K. (RT)" =K..

|
502(8)*‘5 0,(g)=—805(g)
A
K, =K. (RT)"

Here, Ang =x=]—(1+_lJ=__l_
2 2

A + 2B +— 2C + D
At1=0" 11 moles 2.2 moles Nil Nil
AtEgm. (L1-01) (22-02) 0.2 mole 0.1'mole
=1.0mole =20 moles (given)
left produced
2
K =w =1x107> =0.001
Mx(2)
HyA=—H"'+H4~, ~ K,=1x10"
HA=—H"+ 4", K. =50x1071°

Overall, Hy4d == 2H" + 47",
K=K, K, =1x107 x 5x1071" =5 x107"*
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