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Physics

l.a This is a parallel combination of springs.

O keg kit kst kg ky

2.d

—2>N;
<

F—)m

F
A=———
my +Mp +Mme

F-N=mA

N, =mA
mcF

T my +my +mg

HNy =mpg

m.F
Hme = myo

n-—= =
my +Mp +Me

- mb(ma +mp +mc)g
HMc

F

4.b  w=Fd =(5i+3j+2k).(2i -j)=10-3=71

5. b loge (6 - 8¢) = —kt +c

6. b During adiabatic process, Au = AQ — AW = — AW.
Hence, if Au = —80 J (decrease), then AW = +80 J

(work done by gas).

Equivalent Circuit Diagram

4Q
AAAAAAARA
VVYVVWWYY

i=0.1
8.c From Newton's formula
F
n=-———
A(avy 102)
[] Dimensions of

dimensions of force

n=— ; - ; - ;
dimensions of area x dimensions of velocity — gradient

-20
LT
= Lﬂ - ﬁAL‘lT‘lﬂ

2 ]
9. b The third equation of motion is v? = u? + 2as
Herev=0,u=vanda= —-lg
S0 0 = v2+ 2(-ug)s

2

\%
or s=——-—
2ug
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B 2 .
10.¢ Bl:u_o - and R:LInze
Ao n g

B, = Ho T2 2usin® 2ucos®
4TI 1 Therefore, T{T, = x
g g
Since Iy :21'1, Bl ZBZ [} i2 =2i1 2
v . . 2u (Zsinecos 6)
Vo _ipxrp _ 24,21 _, =
Vp il xn il n g
or Vg =4V,
a P 2u2 (sin 26) 2R
= 792 = ;
1 a %: A % 33?)30 0w 330m/s
V+ Vg +Vg OTT,0 R
12. ¢ Since the block is not sliding, 16. d
Force of friction in upward direction along the inclined 2
; Z
plane = mgSin6
displacement in vertical upward direction = vt h
0 W mgSif .vt.Cos(96-8 ) = mgvtSin®e
)
e
4
13. a A
T h= 1gt2 i
2 - (1)
1 0
(=Zat ii
> - (i)
, o f_a
. From (i) and (i), h g
Mg
L= cot®
T,—Mg = Ma But
Mg-T, =Ma Then, a = gcotd
T,-T,=2Ma
=2x01x5 N=1N

20
KDHdEZD
i -To0_ 04 C

Og2 0 0
K 9L T, -T
04 EB 5 H Lo (1 -T2)

14.b v=,gR =,9.8 x 6.4 x 10° 17.b H

=7.9x10° ms1=8x10%km/s

2 2
. o SR B L o
15.¢ We know in advance that range of projectile is same L L, L %E
for complementary angles i.e. for 8 and (90° - e) .
. 1 1
2usin® 1 111 . 0= _2
_ 18.a —==+-+==3;
0TE o C, 111 c, 3
Capacitance between A and B is
2usin{90° -6 2ucos 9
T2: ( ): Cp=1+1=i“F
g g 3 3
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On releasing, the motion of the system will be
according to the figure.
mg-T=ma....... 0]
and

alAT T‘;Ta

=
@

On solving; =1 —2mg
Here,
m, =5kg, m,=4.8kg, g =9.8 m/s?

[-4.8
+4.8

O& 9.8

?xg8 0.2m/s?

20.d According to triangle law of forces, the resultant
force is zero.

In presence of zero external force, there is no change
in velocity

21.c¢ Factual

22.a y=10"*Sin(600t -2 x +17/3)

=——=300m/s
2

_w_600
V==
k

)
2R &

O Force exerted on the charge = Eq

23. ¢  Electric field at the centre E =

aq

O The instantaneous acceleration = m

24. a

25. b

26. b

27.d

Peltier coefficient is

_TdE
dT

=TxS or S=—

No. of a particles emitted = 8, No of (3~ particles

emitted = 4, No of [5+ particles emitted = 2
2=92-2%x8+4-2=178

/

A

A

A

A

A

A

A

A

A

A

z

A

A

v

v

v
sini =~/2sinr
. 1
sini=+2x=
2

i =45°

Let the temperature of common inner slab (surface)
isT°C.
In steady state, the rate of heat flow should be same
in whole system, i.e.
Hl = H2

2KA(T-T KA(T, =T
L KA(T-Ty) KA(Tp-T)

4x X

Hence, the heat flow from composite slab is

0 Tl + 2T2
3

KA 2T, +T,0_ KA
= 2~ % (2 -T) G
CA(T, - T,
Hence, Dﬂi( 2 1)KDf 3A(T2 )
De *
3
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28.a

Volume of water above the free surface

e +Le
o 30

rg
Weight = anEp +—[pg
o 30

dF = BI, dx
— _ 22 Kol
F —J dF —J'a - I, dx
F= Hobly In2
21

32.a

33.a

34. a

35.a
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Am =(16.999 +1.0078) —(14.003 +4.002)

Am =0.0018
Q=Amx931=1.675

[(1.0078 + 1.009) x — 4.002] x 931 = 29.42
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