New Light Institute

SINCE 1984

PHYSICS TOPIC TEST : 2021-22

Test ID : 000 Paper ID : PTT-02

TEST DATE : 08-10-2021

SOLUTION

@AakashPapers(TELEGRAM)



@AakashPapers(TELEGRAM)


;%%New Light
B Institute |PTT -2 [Solution] CRACK NEET 2022/ Physics Topic Test / 08-Oct.-2021
PHYSICS
SECTION-A SECTION-A
1. 3) [NCERT-42] 1. 3) [NCERT-42]
th:E — =1 2 th:iz_'] =l 2

Snih= 2 (2n-1) S(n)= 5 an Sn" =S(2n-1)  S(n)= 5 an

Sn" 2 1 Sn" 2 1

S(n) ~ n n? S(n) - n’
2. (2 [NCERT40] | 2. (2) [NCERT-40]

For a carin motion, if we described this event w.r.t
a frame of reference attached to the person sitting
inside the car, the car will appear to be at rest as
the person inside the car (observer) is also moving
with same velocity and in the same direction as
car.

3. [NCERT-48] 3.
v=u-gt
0= 20 — 10t
t=2 sec
So total time of flight = 2t

=2x2=4sec.

4. (1) [NCERT-41] | 4,
For an object at rest, position coordinate must not
change.

X
t— >
5. (4 [NCERT -48] 5.
= t+ l t2
s=u 5 a
1
s=0+ Py at?
28
t= ? = t o \/§
6. (1) [NCERT-41] | 6.

Given, att = 0 s, position of an objectis (-1, 0, 3)
and at t = 5 s, its coordinates are (-1, 0, 4).
So, there is no change in x and y-coordinates, while
z-coordinate changes from 3 to 4. So, the object
isin motion along Z-axis.

@

M

4

M

FR ¥ 93 g0 AT ¥ g (3w 97 & e TR
fomraer § et Safer R & 9 Ryg afea 3
o ST 97 & arer & i & g d 2

[NCERT -48]
v=u-gt
0= 20 — 10t
t =2 sec
I S # N W = 2t
=2x2=4sec.
[NCERT-41]

FR & foRmaer & fog Rufa (x) e erit saferg
UF x-378T & GHAFR BN

X
t—» >
[NCERT -48]

1
s=ut+ Py at?

1
s=0+ 5 at?

2S
t= ? = t o \/§
[NCERT-41]

Fae z FeTTer ¥ uRadw B @1 ® Wiy -8 W)
Ty AT
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7.

10.

@) [NCERT-46]

If an object moving along the straight line covers
equal distances in equal intervals of time, it is said
to be in uniform motion along a straight line.

(1) [NCERT -48]
5.5 sec
0.5 sec, 0.5 sec,
1.25m 1.25m
5" sec 6"sec
S S

In this question we have to find distance covered in
6" second it means last 1 sec. Hence total distance
covered in last second

1
(6™ sec) = ZXE x10%(0.5)>=2.5 m

(2 [NCERT -48]
Total time of flight = 10 sec

so time to reach maximum height = ? =5sec
1
Hence total height will be H = E x g x(t)?
1
= E x10%x(5)2=125m
(1) [NCERTA41]

According to given situation, we observe that the
car is speeding up from origintot = 10 s, so x-t
graph has a curve with increasing slope. It is in
uniform motion only betweent=10sandt= 16s.
So, fort=10sandt =16 s, the graph mustbe a
straight line inc lined to time axis as shown below

3507  x—206m
8004

X
(m) 250 1
2001
150 1
100 1
501
0

8 10 12 14 16 18 20 22
t(s)—>

0 2 4 6

Fromt =16 stot =20 s, the car slows down by
applying brakes. So, the curve has decreasing
slope between this interval.

7. (3 [NCERT-46]

T G T & fore wE 38 wE e o9 enn
I WH WA @ T Had gaurr | e |

8. (1) [NCERT -48]
5.5 sec
0.5 sec, 0.5 sec,
1.25m 1.25m
5" sec 6"sec
S S
A~ w1 A =Tl T
1
(6™ sec) = 2x E x10%(0.5)>=2.5 m
9. (2 [NCERT -72]

hel 9HT =10 sec

. . . 10
me@%ww=? = 5 sec

. 1
T TAL H= o x g x(tf

1
E x10%x(5)2=125m

10. (1) [NCERT-41]

& T Foufy ¥ R Usel 3191 T ST B o WE FI
IUIET eI t = 10 s T qUTER t = 10 s @
t = 16s Tk SR GHI 3T & TIelell o AT T JoTeT
e Bl 3R I IR @ § BT

3507 _ x—296 m
3004

X
(m) 250
200
150
100
50
0

8 10 12 14 16 18 20 22
t(s)—

0 2 4 6

t=16 s¥ t= 10 sTH R I I TN & AT 1T
B W@ WE N YGUET TS IR t = 20 s AHTE W
JAUTAT =T B S
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1. @ [NCERT 48] 1. @ [NCERT -48]
8h/9 metres from the ground A & T 8h/9
h=ut+ + gt h=ut+ & gt
Sut+ o g =ut+ o g
h=0+~ gT? h=0+ - qT
= 2 g = 2 g
1 1
- _ AT2 - _ AT2
h= 9T h=74gT
Again, Again,
h= t+l t2 h= t+l t2
=ut+ og =ut+ og
_ Ty _ Ty
n=0+39(3 h=0+7913
1 (T 1 (T2
h=591" h=291"
_972_9 2 _h _9q72_9 2 h
18 18 g 9 18 18 g 9
h 8h . h 8h
sofromthegrounditsposition=h—5=? ﬁ?ﬁ%ﬁ?ﬂ%ﬁ?}ﬁr=h—§ iy
12. @3 [NCERT-48] | 12. (3) [NCERT-48]
v = At + Bt? v = At + Bt?
E=At+Bt2 E=At+Bt2
dt dt
S _ 2 22 S _ 2 22
[ dS=A[ tdt+B[ t’dt [ dS=A[ tdt+B[ t'dt
[e2 2 3 2 [e2 2 3 2
YN Y AL glE
_2 1 3 1 _2 1 3 1
=A i—l}+E[8—1] =A i—l}+E[8—1]
22|73 22|73
g %A, T8 g %A, T8
2 3 2 3
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13.

14.

M

M

[NCERT-49]

Given, x(t) = (t—2)?

dx
Velocity of a particle at any time t, u= ot
=v(t)=2(t-2)
Let us find the time at which velocity is zero.
ie,v=0=2(t-2)=0=>t=2s

So, before 4s is completed, the particle's velocity
becomes zero and it takes a turn.

, , dv PR
Acceleration of partilce = TS 2ms™ . (iii)
Using x(t) =
-~ Att=0,v(0)=

v t+1/2 at?

v,=—4ms [putt=0ineq. (ii)]
Also, a = + 2ms™
x,(t)

Distance during this inveral

[from eq. (iii)]
=4x2+1/2%x2x%x(2?)=-8+4=-4
=|x(t)| =4 m

For next 2s, v, = v(2) =

x,(t) =

.. Total distance =4 + 4 = 8m.

Oms'=a=2ms>?

0+1/2x2x(22=4

[NCERT-52]

It is clear from the diagram that the shortest
distance between ship A and B is PQ.

N

v,=20 km/h
W o o
A5
£ 100 km
Ve=20km/h
Q
. PQ
Here, sin45° = —
0oQ

1
— PQ =100 x — = 50+/2m
J2

AlSO, V5 = V2 + V2 = /207 + 207

=202 km/h

So, time taken for them to reach shortest path

t= E 50\/_—25h

Vs 20,2

13.

14.

M

M

[NCERT-49]

faar & x(t) = (t—2)?

d
g t 9 &, u:d_)t(

—v(t)=2(t-2)
X & I B R &
v=0=2(t-2)=0=>t=2s

45 YEY VT KT AT I B TET TEOY I8 A9 TS
SIRRT

dv 2
T T GO = a=2ms ..(iii)

x(t) =
-+ t=0,v(0)=

v t+ 1/2 at?

v, =—4ms"[t=0gM0 (ii)]
[(iii) @0 9]

= 4x2+12%x2x(22=-8+4=-4

a=+2ms?
X, (t)
T GG U H AT =
2s,v,=V(2)=
x,(t) =
LA =4+4=8m.

Ix()[ =4 m
Oms'=a=2ms>?
0+1/2x2x(2)2=4

[NCERT-52]
REMER = 30 PQ BRI

v,=20 km/h
W O L=
45
£ 100 km
Ve=20km/h
Q
. PQ
sin45° = —
oQ

1
— PQ =100 x — = 50+/2m
J2

Vg = \/vi +v2 =+/20% +20°
= 20v2 km/h

_PQ 50J__25h

Vs 20,2

NLI/5



[%New Light

* Institute

] PTT - 2 [Solution]

CRACK NEET 2022/ Physics Topic Test / 08-Oct.-2021

15. (2) [NCERT -49] 15. (2) [NCERT -49]
Using v2 = u? — 2as with final velocity = 0 V2= U2 —2as 9 9T =0
S oc U2 S ocU?

=) (&)
s, \60 s, \60
.s,=32m 5.8,=32m

16. (3) [NCERTA48] 16. (3) [NCERT -48]
S,=8,,=12xax10°- 1/2(10)? S,=S,,=1/2xax102- 1/2(10)?

S0 §,=3S, S0 §,=3S,

17. (2) [NCERT-43] | 17. (2) [NCERT-43]
Here, x,=30m, x,=10m, t,=7s,t,=5 Tel, x,=30m, x, =10m, t,=7s,t, =5
Average velocity between 5s and 7s 5s 3R 7s & & ItaT T
e v=’;2::9=30-3:250-0 Ly XX _300-100

2 e t, - t, 7-5
~20.0 4
—T—']OI'T'IS :20'0:10m371

18. (1) [NCERT42] | 45, (1) [NCERT-42]
In case x - t graph is a straight line, the slope of
this line gives velocity of the particle. - t IMF & JFUET = dx - ¥
As slope = tan 0, where 0 is the angle which the dt
tangent to the curve makes with the horizontal in
anti-clockwise direction. So, in the given case. "

- B
ﬁl\ %
= B E A
5 g
E A =1
g A 5
! 45)30 .
R ey
a e ‘ ime (f)
Time (1) .
FON AR B T
The velocities of two particles Aand B are
v, =tan30° = —
= o = —_— . \/§
v, =tan30
V3 tan 45°=1
V.= n o =
v=tan45°=1 5= '@
1 : 1T .. 4.
The ratio of velocities, v, : v, = 7= 1=1:43 9l AT G, v, 0V, = ﬁ'1_1'*/§
19. (1) [NCERT-46] | 19. (1) [NCERT-46]
A particle thrown upward is an example of motion I T Y FI G 3N BFT STRAT a9 STHT G007
under gravity. .
Throughout the motion of the particle, a=-g= !
a = —g = constant 2oy UTH ST JIUIAT IS S|

Since, acceleration is negative, slope of v-t graph
must be negative.

NLI/6
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20.

21.

22,

23.

24,

25.

@

@

M

M

@

@

[NCERT-42]

Here, x-t graph for motion of an object with positive
velocity is as follows.

The slope of the (x-t) graph must be positive for
positive velocity. So, slope of line = tan 6 = +ve,
where 6 is an acute angle.

[NCERTH42]
Geometrically
Average velocity = Slope of line joining initial and
final position in (x-t) graph

In this case, slope = tan 60° = /3 ms™

[NCERT-48]
vi| ey, E
- 2) a2
V=
t
\—/:V1+V2
2
[NCERT-41]
Tangent at point P
1 corresponding to
P t=t1
x (m)

~

e e ] ISR
e

w

ol

_/

The instantaneous velocity is the slope of the
tangent to the (x-t) graph at that instant of time. At
t=t,, the tangent is parallel to time axis and hence,
its slope is zero. Thus, intantaneous velocity at
t=t, is zero.

[NCERT -48]
Let each half distance = x
Total distance = x + x = 2x

X

X
Total time = —+
otal time = 7/~ 50

2X
X X

40 ' 60

Average speed = =48 km/h

[NCERTA48]
Given, v(x) = px=

dv(x) _dx dv

T dt dt dx

—a=v® . (BX72") (—2npx ")
dx

= -2np2xn-1

20. (2) [NCERT-42]
IR T & foIY U S JaIar &M TR el |
21. (2) [NCERT-42]
dx
AE T gqurT = e tan®
v =tan0 = tan60° = /3 ms""
22. (1) [NCERT-48]
(o[
- 2) 2
V=
t
\—/ _ v, +V,
2
23. (1) [NCERT-41]
Tangent at point P
1 corresponding to
x(m)
t i
tis) —
& ™ g PR 7w &t yauar 3= 2 @ AT
BT
24. (2 [NCERT -48]
AT MR 0 = x
FA T = x + x = 2x
X X
FA T = —+—
= 40 60
2x
e o = . =48km/h
40 60
25. (2) [NCERT-48]
f&ar v(x) = px2n
v _dx dv
~dt dtdx
=a= vd—V = (Bx7?") (=2nPx ")
dx
— —2np2xn-1

NLI/7
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26. (2) [NCERT -49] 26. (2)

UseS, =u+ E( t—1)

150 =0 + g(2x8—1)
a 150
27795 710
a =20 m/s2
27. (1) [NCERT-42] 27. (1)

Must be zero

28. (4 [NCERT42] | 28. (4)
Given,x=8+12t-t®
we know V = &
dt
and acceleration a = av
dt
So, v=12-3t?and a = -6t
Att=2s
v=0anda=-6x2
a=12ms=
So, retardation of the particle = 12 ms=2,
29. (4) [NCERT -43] 29. (4)
Since car returns
hence displacement =0
. average velocity =0 -
30. (3) [NCERT-47] 30. (3)
According to 3rd equation of motion
v? — U2 = 2ax

Now,v=3vandu=v

2 2 2
:M AS a:g; .'.X=4L
2x g
3. (3) [NCERT43] | 31. (3)

Here,v=15ms™, v,=30ms"'andt=2s
Using relation,v=v +at=15=30+ax 2

or Acceleration of the car

(15-30)ms™ 15
== — __“ms™®
2s 2

=—7.5ms>3

[NCERT -49]
(2t-1)

5 (2x8-1)

[NCERT-42]

[NCERT-42]
Rarx=8+12t-1t

B oG B v—dt

YT T a=a
v =12 — 321 a = -6t
Att=2s
v=0da a=-6x2
a=12ms=
3T =12 ms2
[NCERT -43]
TF R A9 319 T W 3T IR
ggfory faema =0
T T =0
[NCERTH47]

T 3 g we &

v? — U2 = 2ax

v=3vandu=v

2 2 2

3 - 4
LDl () VO
2x g

[NCERT43]
v=15ms’, v, =30 ms' T t=2s

v=y,tat=15=30+ax2

hIT hl <G0T
-1
_ (15-30)ms _ 1—5ms’2
2s 2
=—7.5ms>3

NLI/8



e

*gllew Light

2

~ Institute ] PTT - 2 [Solution]

CRACK NEET 2022/ Physics Topic Test / 08-Oct.-2021

32.

33.

34.

35.

@)

M

M

M

[NCERT-50]

1

1

h =—-x10x4 =20 x
2

1 2

h, =ut + Egt

1
=0+ g x42=80

h,=h,—h, =60

1
h, =~ gx6?= 180

h,’=180-80=100

h,:h’:h’=20:60:100 =1:3:5
[NCERT-18]

Initial velocity = 2v

Final velocity, v =4v,

For constant acceleration,

-- Average distance covered,

_ v+2vO ) =(4v0 ;2V°]t=3v0t
Using relation is x = 3vt.
[NCERT-48]
Given, v, =0
Using relation, v2=v ?+ 2ax

v2=2ax

oV =+/2ax

[NCERT-47]

Time taken by body A, t, = 5 sec.

Accleration of body A= a,

Time taken by body B, t, = 5 -2 = 3sec.
Acceleration of body B = a,

Distance covered by first body in 5th second after
start.

9
s =u+a?1(2t1—1) :>o+a?1(2x5—1)=ﬂ

Distance covered by the second body in the 3rd

second after its start,

ay 3y 5a,
S3=u+—=(2t; -1) => 0+—=(2x3-1)=—=
3 5 (2t; —1) . ( ) .

Since, s, = s,

9a; 5a

or aj;:a,=>5:9.
5 5 1-92

32.

33.

34.

35.

@)

M

M

M

[NCERT-50]

1

1
h,==x10x4 =20 ¥
2

1 2
h, =ut + Egt

~

1
=0+ gx42=80

— T —— 5 —de— T

h,=h,—h, =60

h, = %gx62= 180

h,’=180-80= 100

h,:h’:h’=20:60:100 =1:3:5
[NCERT-18]

IR T =2V,

FTT RV =4y,

T o & fog sitea g8

X

_v+v0t_(4v0+2v0

]t=3v0t
2 2

X =3vt.
[NCERT48]
fErgv,=0
vZ=y 2+ 2ax
vZ=2ax

.V =+2ax

[NCERTH47]
A T 99T, t, = 5 sec.
AR TT= a,
B &1 @9, t, = 5 — 2 = 3sec.
B &I T = a,
IR ¥ IEel a5 T 50 W =l W &

9
s =u+a?1(2t1—1) :>o+a?1(2x5—1)=ﬂ

IR & I a5 8T 37K el I U

ay ay 5a,
S3=u+—=(2t; -1) => 0+—=(2x3-1)=—=
3 2( 2-1) 2( ) "
S, = S,
. 9a; 5a

or aj:a;=>5:9.

NLI/9
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SECTION-B SECTION-B
36. (1) [NCERT-4g] | 36- (1) [NCERT-48]
Here, v(x) = 3x?—4x Here, v(x) = 3x?—4x
vV 3,2 dv a=vd_@x—ax)x
a—vd—x_(3x —4x)xd—x ix ( )de
= (3x?—4x) x (6x — 4) = (3x2—4x) x (6x — 4)
37. (1) [NCERT-47] 37. (1) [NCERT-47]
h=—ut+ =g h ! e
= -] - - _ + —
ut+53g ut+ gt
1 1
=-29x10+ EX10><100=210m =-29x10+ EX10><100=210m
38. (2 [NCERT-60] | 35 (2) [NCERT-60]
For the second stone, time required to reach the .
ground is given by T YR & oY S 9 9go A wE
1 . 1 2
=ut-— =ut-—gt
y =ut 5 gt y > 9
-240 = 40t—%><10><t3 =>t=12s —240 = 40t—%><10><t3 =t=12s
For the first stone, ;
-240 = 10t—§><10>< t3
-240 = 10t—%><10>< t3
t=8s
Solving we get, t = 8s ) )
8ARUE T I YR &4l B
During first 8 sec both the stones are in the air,
Sy, =Y. = (v, — v, )t =30t
YTy S (Vz_ V1)t = 30t Y=Y, (V2 V1) 30
.. 8URUE & Usel UTH TR @1 BT

. Graph of (y, —y,) against t is a straight line
before 8 sec,

y, = u2t—%gt2 - 240

After 8 s stone two has acceleraiton with respect
to stone one.
Graphis curve line

Hence, graph (2) is the correct descritpion.

y, = u2t—%gt2 - 240

TER YER I R I8 TR & ATE 8 YRS & 9IS
BRI

TGieIT U ek 3@T Bl |

NLI/10
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39. (4 [NCERTH42]
— S _ 5V1V2
V—Ei ii_3V1+2Vz
5v;, 5v,
40. (3) [NCERT-46]
Given, v_=30ms™ for 3 sec
Since, the motion is uniformly the v- t graph must
be a straight line parallel to x-axis.
Since, the velocity is increasing in next 2 second,
the slope must be positive due to positive
acceleration. This is shown in graph (3).
41. (1) [NCERTH47]
1
h_ %"
h. 1
2 Egt;
h
2h t
t, 1 1
t, V2 2
42. (4) [NCERTH49]
For freefall, v)=0and a=-g =-9.8 ms>
The equations of motion are
v=-9.8tms"’ (usingv = v +at)
1 2 2
y=§x(—9.8)xt m =—-4.9t"m
(using y = vt + 1/2at?)
vZ=2x(-9.8) xy (using v2=v 2+ 2ay)
=-19.6 y m%s=2
43. (3) [NCERT-52]

A and B reach home at the same time

39. (4) [NCERT-42]

5v,v,
3 s - 3v, +2v,

2s
5v;, 5v

<
Il

2

40. (3) [NCERT-46]
faar 2 v_ = 30ms~" for 3 sec

T8 3 s Uh x-318T & GHR BN 3R 3R T
&4 | TF FR I3 |

1. (1) [NCERT-47]

:—rl:—r
=

42. (4) [NCERT-49]
v,=0anda=-g=-9.8ms?
i & HIHT

v=-9.8tms”’ (v=v,+at)

y= % x (-9.8) x tY'm = —4.9t’m

(y=v,t+1/2at?)
vZ=2x(-9.8)xy
=-19.6 y m%s=2

(v2=v 2+ 2ay)

43. (3)
A 3R B ¥R T& 91 954 B

[NCERT-52]

NLI/11
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[NCERT-47] [NCERT-47]
AT AT
h, t,=5sec h, t,=5sec
h, t,=5sec h, t,=5sec
h, t,=5sec h, t,=5sec
VVl VVl
h, + h,+h, =1/2g (15)? h, + h,+h, =1/2g (15)?
225 225
h,+3n,+h,= —=g h,+3h +h,=—-8
25 25
ah,+h, |8 4h, +h, |8
4h,+h,=gh, = h,=5h,. 4h,+h,=gh, = h,=5h,.
h,+h,=1/2g (10 =50¢g h,+h,=1/2g (10 =50¢g
h,=1/2 g (5)? h,=1/2 g (5)?
25 25
hl Z?g = hz =3h1 = h3 =5h1 hl Z?g = hz =3h1 = h3 =5h1
[NCERT-50] [NCERT-50]
Let the distance travelled by the vehicle before it V2
stop be d_. Then, using the equation of motion T &I aﬁ =x=d,=-2
vZ=v?+ 2ax and noting that v = 0 [as the vehicle 2a
stops finally],
V2
Stopping dist =x=d,=-2%
opping distance = a
46. (1) [NCERT-52] | 46. (1) [NCERT-52]
Since, the speed of the particle are positive, the 241 U S IIUIT ST BRI
slope of the straight line in (x-t) graph must be
positive. 9 ) g IF A gaurar ifers it
Since, v, > v, the slope of straight line respesenting
A must be greater than the slope of the straight
line representing B.

NLI/12
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47. (3) [NCERT42] | 47. (3) [NCERT42]
Suppose velocity at mid pointis V AN TIII WA V
T y . Y A Y
' " g I > t > |
A‘ S =B‘ S =C A: S :B< S :C
V2= u?+ 2as V2= u?+ 2as
vZ=V2+ 2as vZ=V2+ 2as
VZ—vZ=u?-V? VZ—vZ2=u?-V?
2V2=u2+v2 2V2=u2+v2
VZ=u2+v? V2= 2 + V2
V=,/1(u2+v2) V=,/1(u2+v2)
2 2
48. (3) [NCERT-43] 48. (3) [NCERT-48]

Motion from Ato B

1
= + — 2
s=ut 5 at

1
100 = 4u + Ea(4)2=4u+ 8a

25=u+2a

motion fromAto C

1
= + — 2
s=ut 5 at

1
220=6u+ Ea(6)2=6u+ 18 a
110=3u+9a
On solving eqn. (i) and (ii)

3% , 5
a=—ms", U=—ms
3 3

agin,v =u+ at

=§+§><8
3 3
_5+280 =@=95ms’1
3 3

AY Bdw T

1
= + — 2
s=ut 5 at

1
100 = 4u + Ea(4)2=4u+8a
25=u+2a
A¥ C 9% 9

1
= + — 2
s=ut 5 at

1
220=6u+ Ea(6)2=6u+18a

110=3u+ 9a

35 5 1
a=—ms*°, u=—ms
3 3
1. v=u+at
=§+§><8
3 3
=5+280=@=95m§1
3 3
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49. (3) [NCERT -48] 49. (3) [NCERT -48]
u+v 20 +60 _u+v_ ~20+60

S= 5 xt= 5 x4 =160 km S= 5 xt= 5 x4 =160 km
50. (3) [NCERT -48] 50. (3) [NCERT -48]

——2t2+16t+2 2

y=73 y=—§t2+16t+2

dy

b A _ d

G-V = (413)t +16 d_)tlzvj_(4/3)t+16

v=0 v=0

(4/3)t=16 t=12sec (4/3)t=16 t=12 sec
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