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SAFE HANDS & PACE
MAJOR TEST 2 (NEET) ANS KEY & SOLUTIONS Dt. 01-11-2023
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: HINTS AND SOLUTIONS :

Single Correct Answer Type

1

(d)

The nature of the path is decided by the direction
of velocity, and the direction of acceleration. The
trajectory can be a straight line, circle or a
parabola depending on these factors

(@)

Velocity required by body in 10 sec
v=0+2x10=20m/s

And distance travelled by it in 10 sec

1
§1=5%2x(10)* =100m

Then it moves with constant velocity (20 m/s) for
30 sec

S, =20x%x30=600m

After that due to retardation (4 m/s?) it stops

_v? (2002 50
3T%2a 2x4
Total distance travelled S; + S, + S3 = 750m

(@)

Displacement = Summation of all the area with

sign

= (A1) + (=4,) + (43)
=2x4)+(-2x2)+(2x2)

5-
T 4
3_
—~ 2+ Al
g 1 A3
=
=0
N l_ T 2 T 4 T 6
4y
2: t(sec) —
3

~ Displacement = 8 m
Distance = Summation of all the areas without

sign

= |A1] + -4z + |43 | = [8] + |—4[ + |4]
=8+4+4

~ Distance = 16 m

(@)

Average speed for other half of distance
_45+75

5 ms~! = 6ms~!
Average speed during whole motion
_2X3x6 4ms-1
=—31g M =4ms

(o)

We know that gravity is a universal force with
which all bodies are attracted towards the earth.
Hence, g is same for both the balls. Also, if t is the

time taken by the balls to reach the ground, then
from equation of motion.

—ut +oge?
s=u 2g

N . /u
g

Since s, u and g are same for both, hence time
taken by both the balls is same.

(d)
Slope of line = —%

Equation of line is (v — 20) = — % (s—0)

> v=20—25s .0
Velocity at s = 15m ie,

_ ds _ _2 — -1
v=_ e 20 3 (15) = 10ms
Differentiate Eq. (i) with respect to time,

1 ti = 2 — Zﬁ
acceleration = — = ——

dv 2 ds 20,
S — = —-— — = ——msS

dt s=15m 3 dt s=15m 3

(b)

Velocity of graph = Area of a-t graph
=(@4x15)—-02x1)=4m/s

(d)

Second’s hand of a watch completes its one
rotation in 1 min. So, its time period is 1 min.

()
Balancing the force, we get
2

Mg—N=M2
g-v="7

For weightlessness, N = 0
Mv?

=M
R g

or v=,/Rg
Putting the values, R = 20 m,g = 10.0 ms™
So, v =420 % 10.0 = 14.14 ms™ !

Thus, the speed of the car at the top of the hill is
1

2

between 14 ms~! and 10 ms™
N
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10

11

12

13

14

15

16

(c)

A+B=C (given)

So, it is given that C is the resultant of A and B
C? = A% + B? + 2AB cos0

32=3+4+3+2x%3Xcosd

3=6 cosO orcosO = % = 0 60°

(b)

Since F = 41— 3jislyingin X — Y plane, hence
the vector perpendicular to F must be lying
perpendicular toX — Y plane ie, along Z-axis.
(b)

h =145—-225=1225m

2x122.5

Now, 40 =v
9.8

or 40=v x5 or v=8ms™!

(@)
Here, v = 900 km h™?
~ 900 x 1000

60 x 60
Minimum force is at the bottom of the vertical

circle

ms~! =250 ms™!

muv?
Frax = +mg=>5mg
~vi=4gr
v2  250%250

orr=—=
4g~ 4x980
(@)

Centripetal velocity at highest point = \/gR =
V10 X 1.6 = 4m/s
()

. 1%
Resistance, R = 7=

=1594 m

w
qi

[ML?T~?]
[A2T]

R = [MI2T—3A72]

h1 [ML2T~1]
[e_z] T [AT]?

= [ML?T3A7?]
(b)
We know that

oo _Q
Specific heat = —

17

18

19

21

22

23

24

Unit of specific heat
unit of heat

 unitof mass X unit of temperature

= Unit of specific heat = kg]°C = Jkg~t°C™?

(9
[X] = [F] x [p] = [MLT 2] x [%] = [M2L72T 7]

(b)
X = M?LPT ¢

AX 4 AM+bAL+ AT]
Cx M TP T
= t[aa + Bb + yc]%
()
Percentage error in radius is % X 100. again, V' «
R3 |
(d)

_ —1p-2 _[M 1/2
] = ML T 2Jor [T]=[1}]
Time period = 211\/E
Ln
(a)
T=MXxa=M X
¢ (m + M)
(d)
dm
Given that,u = 10 ms‘l,E =2kgs™?!
Total mass of the truck, M = (100 + 100) kg =
200 kg
We know that,
_u dm
Cdt

or F=10x2=20N
or Ma=20N
or 200a = 20N

20 1
or a=—ms ?=-—ms"?

200 10

now, we know that,

v—u
a=— (u = 10ms~2,t = 50s)
= Lot s isme
10 50 T
(b)

Refer to the free body diagram of painter
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25

26

27

28

pe T
BON 551 Ta

100 kg Ta
1000 N 1250 N

T 4+ 540 — 1000 = 100a

or T—550=100a ..(i)

Refer to the free body diagram of the system
2T — 1250 = 125a ...(i0)

From Egs. (ii) and (i),

2(5504+100a)—1250 = 125a

or 75a =1250—- 1100 = 150

150  _
or a = —ms~? 2

75
()

. M
Momentum of one piece = 7 X 3

=2ms~

: M
Momentum of the other piece = e 4

f9M2 5M
~ Resultant momentum = T M? = -

The third piece should also have the same
momentum
Let its velocity be v, then

SM—Mx = —5—25
=7 v v_z— .Sm/sec
(a)
Zm/
s 30°

\e——
N Rough I

v2=u?+2as=0+2xgsin30%x2=>v=+v20

Let it travel distance ‘S’ before coming to rest

. v: 20 3
T 2ug  2x025x10

(b)

A+B =18 ..(I)

12 = VA% + B2 + 24B cos 0

Bsin@
A+Bcos @
By solving (i), (ii) and (iii), A = 13 N and B = 5N
()

As is clear from figure

4m

..(ii)

=tan 90° = cos O = —% ..(iii)

tana =

F =mgsina

29

30

31

32

33

R =mgcosa

F—t
R—ana

g L
fe p=tana =<

~ cota=3
(9
Force produced by the engine F = % = 30:;03 =
103N
Acceleration = Forward force by engine — resistive force
mas of car
1000—750 250 1 5
=180 1250 35 ™/$
(d)

The tension in the string at any position is
2
T = mTV + mg cos 0

For critical position

6 = 180°

V=1

T=0

Hence vc\/@
H

mg sin mg cosf

mg
(@)
Percentage of energy loss

=m9C15) 100
- mgh

B mg(0.5) o
mg X 2

=25%

(9

Kinetic energy = %mv

- K.E. o« v?

If velocity is doubled then kinetic energy will

100

2

become four times

(b)

According to the graph the acceleration a varies
linearly with the coordinate x. We may write a =
ax, where a is the slope of the graph.

From the graph

20
o= —mgg = 25572

The force on the brick is in the positive x-
direction and according to Newton'’s second law,
its magnitude is given by
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34

35

a «
F=—=—x
m m

lfxf is the final coordinate, the work done by the

force is
xf
a (*r
W=dex=—f x dx
0 mJo

o 2.5

Ball starts from the top of a hill which is 100 m
high and finally rolls down to a horizontal base

which is 20 m above the ground so from the

conservation of energy mg(h,; — h,) = %mv2

= v =./2g9(hy — hy) = /2 x 10 X (100 — 20)
=+1600 =40m/s
(<)

Initially potential energy = %kx2

U 1k2
= = —
2 X

or 2U=kx2:k=%
X
When it is stretched to nx cm, then
1 2U
_ 2 _ 2,2 _ .2
PE = Ekxl —EXFXTL x° =n“U

- Potential energy stored in the spring = n2U

Assertion - Reasoning Type

36

37

()
2 o 2
R = u s;nZB “ Ripay = u;when 0 = 45° ~ Ry X
112
. u?sin2 0 u?
Height H = —"— = Hinax = 5
When 6 = 90°

Rmax

Itis clear that Hy,x =

(a)

Both bodies will take same time to reach the earth
because vertical downward component of the
velocity for both the bodies will be zero and time

,Zh . .
of descent = e Horizontal velocity has no

effect on the vertical direction

38

39

40

41

(a)
Let t be the time taken by the projectile while
going through height h. Taking vertical upward

motion of projectile, we have

Yo =0,y = h,u, = 2,/ghsin60°
= 2,/gh xV3/2 = \[3gh

a, =-—gt=?

1
As,y = yo +uyt +ant2

1
~h= 0+1/3ght+§(—g)t2
or gt?—2./3ght+2h=0

On solving, we get two value of time,

ie, (‘/E+‘/g_h)

g

, Here, the first time is to reach a

and (—‘/Eg_‘/ﬁ)

height h while going up and second time is to
come back at height h. Therefore, time of
projectile above the height h is

() ()

2/ _ [
g e

()

Avogadro number has the unit per gram mole. So,

it is not diamensionless.

(o)
Nuclear cross-section is measured in unit barn.
but in SI system the value of 1 barn=10"28 m?.

Therefore, assertion is true and reason is false.

(a)
Both assertion and reason are true and the reason
is correct explanation of the assertion.

Force
Area

Pressure =

Force X distance  energy

= = = energyh densi
Area X distance  volume &Y ty
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42

43

44

45

46

(9
Assertion is true, but the reason is false. The fan
continue to rotate due to inertia of motion

(b)

According to law of inertia (Newton’s first law),
when cloth is pulled from a table, the cloth come
in state of motion but dishes remains stationary
due to inertia. Therefore when we pull the cloth
from table the dishes remains stationary

(d)
For uniform motion apparent weight = Actual
weight for downward accelerated motion

(b)

If two protons are brought near one another,
work has to be done against electrostatic force
because same charge repel each other. The work
done is stored as potential energy in the system

(a)

When a spring is compressed or stretched, work
is to be done against restoring force. This work
done is stored in the spring in from of potential
energy

48

49

50

(a)
Here,u = 0,a = 10ms~2,s = 40/2 = 20m

Using the relation v2 = u? + 2as = 0 + 2 X 10 X
20 = 400 or v = 20ms ™. Thus both the Assertion
and Reason are correct and Reason is the correct
explanation of Assertion.

(b)

Statement 1 is based on visual experience.
Statement 2 is formula of relative velocity. But it
does not explains Statement 1. The correct
explanation of Statement 1 is due to visual
perception of motion (due angular velocity). The
object appears to be faster when its angular
velocity is greater w.r.t. observer

(b)

When two bodies are moving in opposite
direction, relative velocity between them is equal
to sum of the velocity of bodies. But if the bodies
are moving in same direction their relative
velocity is equal to difference in velocity of the
bodies
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