SAFE HANDS & IIT-ian's PACE
LEAP TEST-09 (NEET) ANS KEY Dt. 23-12-2023
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SAFE HANDS & PACE

LT-09 (NEET) PHYSICS SOLUTIONS

: ANSWERKEY :

1) C 2) C 3) b 4) al29) b 30) c 31) a 32) a
5) d 6) a 7) c 8) b|33) ¢ 34) a 35) d 36) a
9) b 10) b 11) a 12) b|37) ¢ 38) c 39) c 40) ¢
13) d 14) ¢ 15) b 16) b|41) b 42) ¢ 43) d 44) a
17) a 18) b 19) d 20) c|(45) b

21) d 22) c 23) b 24) c

25) b 26) b 27) b 28) d
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: HINTS AND SOLUTIONS :

Single Correct Answer Type

1

(9

Energy supplied = 0.93 x 3600 joules =

3348 joules

Heat required to melt 10 gms of ice

=10 X 80 X 4.18 = 3344 joules

Hence block of ice just melts

(©

A bimetallic strip on being heated bends in from
of an arc with more expandable metal (4) outside
(as shown)

b
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(b)
We know that heat lost = mc6
For a given quantity of heat, we must need a
minimum mass of water for cooling the radiators
due to a high value of specific heat
()
If mass of the bullet is m gm,
Then total heat required for bullet to just melt
down
Qu=mcAB+mlL

=m x 0.03(327—27)+m X6

=15mcal = (15m x 4.2)]
Now when bullet is stopped by the obstacle, the

g Q4

loss in its mechanical energy = %(m x 1073)v?]
(Asm g =mx1073kg)
As 25% of this energy is absorbed by the obstacle,

The energy absorbed by the bullet

_ ><1 2><10‘3—3><10‘3
Q=T50%2™ 8 J
Now the bullet will meltif Q, = Q,

i.e.%mv2 X 1073 > 15m X 4.2 = vy,
=410m/s

(d)

C F-32 (C 140-32

5779 757 9

=) 2 2 2

K =l_; K K1212 _092x (42?7 _

K, 12 12 (8.4)2

(c)

= C =60°C

10

11

12

13

14

3T T’ 2T

In steady state energy absorbed by middle plate is
equal to energy released by middle plate

cdABT)* — cA(T'")* = cA(T'")* — cA(2T)*

@BD* = (T =(T")* - 21)*

2(T")* = (16 + 81)T*
1/4

Tll — (97) T
\2
(b)
In vapor to liquid phase transition, heat liberates
(b)
Q =m.c.AB;if AG =1 K then Q = mc = Thermal
capacity
(b)

From Wien’s law

AnT = constant
Where 4,, is maximum wavelength and T the
absolute temperature.

Given, A, =140, A, =4200A
A2 _Th_ 4200
A T, 140

(a)

. L

Since, t = zpﬁ (x2 —x%)

. _i 2 .2 _pL(x+y)(x_y)

S g™ Y= 2K0

(b)

Pressure inside the mines is greater than that of
normal pressure. Also we know that boiling point
increases with increase in pressure
(d)
Area under given curve represents emissive
power and emissive power & T = 4 o T*

A, TF (273+327)*  (600\* 16

A, TE (2Q73+27)% (300) "1
(9
When the temperature of black body becomes
equal to the temperature of the furnace, the

black body will radiate maximum energy and
it will be brightest of all. Initially it will absorb
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16

17

18

19

21

22

23

all the radiant energy incident on it. So, it is
the darkest one.
(b)
As we Know ypea = Yapp. T Vvessel
= Yapp. = Vglycerine — Yglass
= 0.000597 — 0.000027 = 0.00057/°C
(b)
Heat released by 5 kg of water when its
temperature falls from 20°C to 0°C is,
Q; = myc, A6, = (5)(10%)(20 - 0) =
10° cal
When 2 kg ice at —20°C comes to a
temperature of 0°C, it takes an energy
Q, = myc, AB, = (2)(500)(20) =
0.2 X 10° cal
The remaining heat
Q =0, -0, =0.8x 10° cal will melt

a mass m of the ice, thus

Q _ 0.8x10° _ 1k
L~ 80x103 g

So, the temperature of the mixture will be 0°C,
mass of water in it is 5+1=6 kg and mass of
iceis2—1=1kg

()

Since coefficient of expansion of steel is greater
than that of bronze, hence with small increase in
it's temperature the hole expands sufficiently

(b)
06,-6
Heat current, %: M

_100x100x107*(100-0)
- 1

N %z 100J/s=6 x 103 ] /min
(d)
According to Wien’s law
1

/1m X F
And from the figure

(Am)l < (Am)B < (Am)z
Therefore, T;>T3>T,
(d)
Thermal capacity = mc = 40 X 0.2 = 8 cal/°C
(0

With rise of altitude pressure decreases and
boiling point decreases
(b)
_ AQ(Ax)
b= KA(AT)
When two rods of same length are joined in
parallel,

25

26

27

28

29

30

31

32

33

1
A - 2and (Ax) - 3 times

1 1
~ At becomesz times ie,Z X 12s = 3s

(b)

21 l l

Inseries, Req = Ry + Re = 1 = %4 T ioa
2 1 4 1 K 2K, K,
> — =4 —>= =
Keq K1 Kz eq Kl + K2
(b)

Change in length of brass rod
Alg = aplp(T, —T1)
=2.5Xx107° x 500 x (200 — 50)
= 1.875 mm
Similarly change in length of the steel rod
Aily = agls(T, —T1)
=1.25 x 107> x 500 X (200 — 50)
= 0.9375 mm
Therefore, change in length of the combined
rod
= Alg + Alg = 1.875 + 0.9375
= 2.8175 mm =2.8 mm
(b)
Calorimeters are made by conducting materials
(0
According to Stefan’s law E = oT*
=>InE=Inoc+4InT=>InE =4InT +Ino
On comparing this equation with y = mx + C

We find that graph between In E and In T will be a
straight line, having positive slope (m = 4) and

intercept on In E axis equal tolno = —16.68
(b)

When water falls from a height, it has
potential energy (mgh),

this is used in heating up the water (mcA8).
Hence, we have

mgh = mcAf
h
= AB = gz
c
_9.8X 500 — 1.16°C
C42x103 7
(9
All wavelength are emitted
()
According to Stefan’s law
EoxT*
Er_ (3m\* .
Z= (%) ore =81E
(a) do it your self, no lunches are free lunches.

(<)
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35

36

37

38

T, Am, 175 Y75 0 = 200 K
_— = = — = —X =

Ty Am, 14357 27 1435

(@)

Am X =

meT

A Tz 500 1

Az T, 1500 3
E « T* (where A = surface area = 4mR?)
E o T*R?
4 2
=) G)
16\*
- (55) =*
(d)
T, =277°C =277+ 273 =550K
T, =67°C =67+ 273 =340K
Temperature of surrounding
T=27C=27+273=300K

. TH-T*
Ratio of loss of heat=T4

(550)*—(300)* 158 _ 16
(340)4—(300)*

(@)

hi _p2 _ (1+y61) _ Po
e op (A+yey L P T
50 14y x50
:@:—1+yx100:>y=0.005/°C
(©

From given curve,

Melting point for A = 60°C

And melting point for B = 20°C

Time taken by A for fusion = (6 — 2) = 4 minute
Time taken by B for fusion = (6.5 —4) = 2.5
minute

Then Ha _ =
Hg =~ 6Xx2.5%60 5
(9

Ice (0°C) converts into steam (100°C) in following
three steps.
Total heat required Q = Q1 + Q; + Q3
=5%x80+5x%x1x(100—0)+5x540

= 3600 cal

6x4%x60 _ 8

39

40

42

43

44

45

Water at 0°C

(Q2 = mewA ) l

-

Steam at 100°C
(©
When we increase the temperature of a
liquid, the liquid will expand. So, the volume
of the liquid will increase and hence, the
density of the liquid will decrease.
(9
Pyrometer can measure temperature from 800°C
to 6000°C. Hence temperature of sun is measured
with pyrometer

Water at 100°C

(o)
For first slab,
K1(0,-0)4
Heat current, H; = %
1
9, 9 9,
K, K,
- >
d d,
For second slab,
K,(8-0,)A
Heat current, H, = 2((1—2)
2
As slabs are in series
Hl = HZ
K1(0,-8)A _ K,(6-0,)A
dy - dsy
(d)

W =JQ = (2m)gh =] xm'cAb

= 2X5x10x10=4.2(2 x 1000 x AB)

= A6 = 0.1190°C = 0.12°C

()

Rapidly changing temperature is measured by
thermocouple thermometers

(b)

T, 1500 )
Am, = = x 5000 = 30004

— X —
T, "™ ~ 2500
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