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[PHYSICS]

Velocity of total mass (u)=0 (because it is

stationary). According to law of conservation of
momentum

(my + my)u=mu, + my(-v,)

or (my + my) x 0= mp, — my,
or m v =my,
v, m
or 1 -2
v, m
We also know that;

Kinetic energy, (E) = % mv? o< mu?
2
E_ (ﬂ] y (_n)
E, \m v
2
M (M| M
my \m) m

When the mass attached to a spring fixed at the other
end is allowed to fall suddenly, it extends the spring
by x. Potential energy lost by the mass is gained by
the spring,

1,

Mex =2 ke
& 2

or x=2iMe
k

Work done = area under F' — x curve

= area of trapezium

:%x(6+ 3)x3=1351.

Given that% =P=K
t

or, W=Pr=§lmu2
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10.

2Pt

01‘, — =0
m
Hence, a= Q = JE L
dt m 2/t
2
Hence, force =ma = 2Pm 1

mZJ?

&

Because the collision is perfectly inelastic, hence the
two blocks stick together. By conservation of linear
momentum, 2mV = mvor ¥V =v/2

By conservation of energy,

mg.h:l.'nl/:=—lm»E .
2 2 4 8g

1]

('.'P':K)

uy=,2gh,, v = |2gh,

V=0
e=——=
U —u
Since, w, = v, =0,

vy h,
e=——= —_—

u, hy

Loss in potential energy = mgh
=2x10x10=200]
Gain in kinetic energy = Work done = 300 J
- Work done against friction = 300 — 200 = 100 J.

Applying the law of conservation of momentum we
U,
get; muy+ 0=2mxv or v=30

2 2
1 ! (”u) mug
= — =—X 2 x| — = —
KE > (2Zm)v 5 m S 4
Let the system reach a height 4.

Potential energy of the system = 2mgh
H meg 2mgh or h %9
ence, — = =
s 8¢
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11.
12.
As F, =0
hence according to law of conservation of
momentum,
1_1'5 = Fl + f); = constant
However, initially both the blocks were at rest so,
B, +F, =0, ie, B, =-F,
ie, at any instant, the two blocks will have
momentum equal in magnitude but opposite in
direction (though they have different values of
momentum in different positions).
13.
According to law of conservation of momentum
0=mp, + my, ..(i)
1 > 1 mav? mlzuf
Ki==—myps=— —===——
2 2 m, 2m,
2 2
_Brxae” 4,
2x6
14.
dU =—dW
dU =Change in potential energy
dW = Work done by conservative forces
Hence, work done by conservative forces on a
system is equal to the negative of the change in
potential energy.
15.

3 . 1
Zth energy is lost, i.e, Zth kinetic energy is left.

. . U
Hence, its velocity becomes 30 under a retardation of

Mg in time f,.
i')o —v y
5 Y Hgty
Yo Y%
pgty =— or =2
) H 2gt,
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23.

34.

25.

26.

[CHEMISTRY]

For n moles of a real gas, the van der Waals equation becomes
(p +—";](V.n -b)=RT
Van
At high temperature and low pressure, V,, is large in comparison to b

and Lz is negligibly small in comparison to p. Hence the above equation
m

is reduced to pV,,, = RT.

K — L: heating at constant pressure increases volume
L — M : cooling at constant volume decreases pressure
M — N : cooling at constant pressure decreases volume
N — K : heating at constant volume increases pressure

PV =nRT
P
For 1L volume, n = —
RT
Higher the critical temperature, easier is the lique-

faction of the gas.
Highest product of charges of ions.
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