
GUIDED REVISIO

PHYSICS GR # UNIT AND DIMENSIONS, VECTORS, KINEMATICS

 

SECTION-I
Single Correct Answer Type 15 Q. [3 M (–1)]
1. Find the component of rr  in the direction of ar :–
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2. The engine of a motorcycle can produce a maximum acceleration 5 m/s2. Its brakes can produce a maximum
retardation 10 m/s2. If motorcyclist start from point A and reach at point B. What is the minimum time in which
it can cover if distance between A and B is 1.5 km. (Given : that motorcycle comes to rest at B)
(A) 30 sec (B) 15 sec (C) 10 sec (D) 5 sec

3. The coordinates of a moving particle at any time t are given by x = at3 and y = bt3. The speed of the particle
at time t is given by :- [AIEEE-2003]

(A) 3t 22a + b (B) 3t2 22a + b (C) t2 22a + b (D) 22a + b
4. A particle is thrown upwards from ground. It experiences a constant resistance force which can produce

retardation 2 m/s2. The ratio of time of ascent to the time of descent is [g=10 m/s2]

(A) 1 : 1 (B) 
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5. The acceleration vector along x–axis of a particle having initial speed v0 changes with distance as
a = x . The distance covered by the particle, when its speed becomes twice that of initial speed is:–
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6. The relation between time t and distance x is t = ax2 + bx, where a and b are constants. The acceleration is :-
[AIEEE-2005]

(A) – 2abv2 (B) 2bv3 (C) – 2av3 (D) 2av2

7. A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at
2 m/s2. He reaches the ground with a speed of 3m/s. At what height, did he bail out ? [AIEEE-2005]
(A) 91 m (B) 182 m (C) 293 m (D) 111 m

8. If initial velocity of particle is 2 m/s, the maximum velocity of particle from t = 0 to t = 20 sec is :
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(A) 20 m/s (B) 18 m/s (C) 22 m/s (D) 24 m/s
9. An object, moving with a speed of 6.25 m/s, is decelerated at a rate given by

dv
dt  = –2.5 v

where v is the instantaneous speed. The time taken by the object, to come to rest, would be :-
[AIEEE-2011]

(A) 4 s (B) 8 s (C) 1 s (D) 2 s



10. All the graphs below are intended to represent the same motion. One of them does it incorrectly. Pick it up.
[JEE-Main-2018]

(A) time

distance

(B) time

position

(C)  time
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(D) position

velocity

11. Consider an expanding sphere of instantaneous radius R whose total mass remains constant. The expansion
is such that the instantaneous density r remains uniform throughout the volume. The rate of fractional change

in density 
1 d

dt
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 is constant. The velocity v of any point on the surface of the expanding sphere is proportional

to : [JEE Advanced-2017]

(A) R3 (B) 
1
R (C) R (D) R2/3

12. A small block slides without friction down an inclined plane starting from rest. Let Sn be the distance travelled

from time t = n – 1 to t = n. Then 
1
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n

S
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 is :- [IIT-JEE' 2004 (Scr)]
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13. A diwali rocket was fired from a 50 m tall building. It has a constant acceleration of  40 m/s2 for 1 sec before

it runs out of fuel. Choose the INCORRECT Graph.

(A) 
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14. Figure show acceleration –
1

displacement
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 graph of a particle moving along ‘x’ axis. Initial velocity of the

particle is given as 0 0
0
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.  x co-ordinate of the particle is increasing in whole journey.  Initial x co-

ordinate of the particle is :-

a0
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x

(A) 32 x0 (B) x0 (C) 4 x0 (D) 16 x0

15. Given graph is 
1

acceleration  vs velocity graph. If the time interval during which velocity changes from 2m/s

to 4m/s is given by Dt seconds. Then find the value of 2Dt :-

42

1—2

( m)s /2

v(m/s)

1—a ( m)s /2

1

(A) 3 (B) 4 (C) 5 (D) 6
Multiple Correct Answer Type 2 Q. [4 M (–1)]
16. In terms of potential difference V, electric current I, permittivity e0, permeability µ0 and speed of light c, the

dimensionally correct equation(s) is(are) [JEE Advanced-2015]

(A) µ0I
2 = e0V

2 (B) e0I = µ0V (C) I = e0cV (D) µ0cI = e0V

17. The motion of a body is given by the equation ( )dv t
dt

 = 6.0 - 3 v(t); where v (t) is the speed

in m/s & t  in sec., if the body was at rest at t = 0 : [JEE ’95, 2]
(A) the terminal speed is 2.0 m/s
(B) the magnitude of the initial acceleration is 6.0 m/s²
(C) the speed varies with time as  v(t) = 2 (1 - e-3t) m/s
(D) the speed is 1.0 m/s when the acceleration is half the initial value .



Linked Comprehension Type (1 Para × 3Q.) [3 M (-1)]
(Single Correct Answer Type)

Paragraph for Question no. 18 to 20
In a certain system of absolute units the acceleration produced by gravity in a body falling freely is denoted by
5, the kinetic energy of a 500 kg shot moving with velocity 400 metres per second is denoted by 2000 & its
momentum by 100.

18. The unit of length is :-
(A) 15 m (B) 50 m (C) 25 m (D) 100 m

19. The unit of time is :-
(A) 10 s (B) 20 s (C) 5 s (D) 15 s

20. The unit of mass is :-
(A) 200 kg (B) 400 kg (C) 800 kg (D) 1200 kg

SECTION-II
Numerical Answer Type Question 4 Q.[3(0)]
(upto second decimal place)
1. A bird is at a point P (4, –1, –5) and sees two points P1 (–1, –1, 0) and P2 (3, –1, –3). At time t = 0, it starts

flying with a constant speed of 10 m/s to be in  line with points P1 and P2 in minimum possible time t.  Find t,
if all coordinates are in kilometers.

2. Two particle A and B are moving in same direction on same straight line. A is ahead of B by 20m. A has
constant speed 5 m/sec and B has initial speed 30 m/sec and retardation of 10 m/sec2. Then if x (in m) is  total
distance travelled by B as it meets A for second time. Then value of x will be.

3. A train, travelling at 20 km/hr is approaching a platform. A bird is sitting on a pole on the  platform. When the
train is at a distance of 2 km from pole,  brakes are applied which produce a uniform deceleration in it to stop
it at pole. At that instant the bird flies towards the train at 60 km/hr and after touching the nearest point on the
train flies back to the pole and then flies towards the train and continues repeating itself. Calculate how much
distance will the bird have flown before the train stops?

4. A particle is moving with uniform acceleration along x-axis with initial velocity along positive x. At

t = 
3 2
2 1-

s the magnitude of displacement becomes 
1
3  the total distance travelled. By this time the x

coordinate of particle is still positive. The instant (in sec) at which displacement becomes zero is
SECTION-III

Numerical Grid Type (Ranging from 0 to 9) 1 Q. [4 M (0)]
1. Two trains A and B are moving on a straight track towards each other. At t = 0, the situation is as shown in the

diagram below. The driver of train B realises that in order to avoid a collision, B must fit into the side track.
Length of side track is equal to the length of the train B and length of train A is large as compared to side track.
The train A continues with the same speed of 4 m/s. The magnitude of minimum decleration of train B in order

to avoid the collision is 25
a

 m/s2. Then a is.

Train A Train B

VB4m/s

l = 100 m

l = 100 m

l > 100 m



SECTION-IV
Matrix  Match Type  (4  ×  5) 1 Q.  [8 M (for each entry +2(0)]
1. Match the column :-

Column–I : Shows graph of One Dimension motion of a particle. Symbols have their usual meaning such as
x(0) = initial position, x(t1) = position at t = t1, v(0) = initial velocity.
Column-II : Shows physical quantities. Displacement and distance are asked for 0 < t < t2, and average 
values are asked for 0 < t < t2

V0, A & B are positive constant
Column-I Column-II

(A)
t1 t2

A

–B

t

x

(P) |Displacement| = Distance

(B)

V

B

A (area)

t2t1

x(0) = 0

t
(area) (Q) |Instantaneous velocity| = |Instantaneous speed|

(C)

a

t1 t2 t
x(0) = 0, x(t ) = A, 
x(t ) = B, v(0) = v

1

2 0

(R) |Average velocity| £ Average speed

(D) 

v

A B x

v = 4x2

x(t ) = A
x(t ) =B

1

2 (S) Instantaneous acceleration = Average acceleration

(T) Displacement = A – B and Distance = A + B



Subjective  Type 4 Q. [4 M (0)]
1. A driver takes 0.20 s to apply the brakes after he sees a need for it.  This is called the reaction time of the

driver.  If he is driving a car at a speed of 54 km/h and the brakes cause a deceleration of 6.0m/s2, find the 
distance travelled by the car after he sees the need to put the brakes on

2. The length, breadth & height of a cuboid depends on time t as  L = 1 + sin t; b =  t2 – 1; h = (t + 1) find the

rate of change of volume with time at t = 2
p

 sec.

3. A particle starts from rest at t = 0 and x = 0 to move with a constant acceleration = +2 m/s2, for
20 seconds. After that, it moves with –4 m/s2 for the next 20 seconds. Finally, it moves with positive acceleration
for 10 seconds until its velocity becomes zero.
(a) What is the value of the acceleration in the last phase of motion?
(b) What is the final x-coordinate of the particle?
(c) Find the total distance covered by the particle during the whole motion.

4. A fishing boat is anchored 9 km away from the nearest point on shore. A messenger must be sent from the
fishing boat to a camp, 15 km from the point on shore closest to the boat. If the messenger can walk at a
speed of 5km per hour and can row at 4 km per hour.
(i) Form an expression relating time taken to reach the camp t with distance x on shore where he lands.
(ii) At what point on shore must he land in order to reach the camp in the shortest possible time?

x



1. Ans. 21.75 metre. 2. Ans. 2

2
3

p + 2p – 2 3. Ans. (a) 4 m/s2, (b) 200, (c) 1000 m

4. Ans. (i) ( )22x 9 15 x
t

4 5

+ -
+=  (ii) 3 km from the camp.

SECTION-I
Single Correct Answer Type 15 Q. [3 M (–1)]
1. Ans. (A) 2. Ans. (A) 3. Ans. (B) 4. Ans. (B)
5. Ans. (B) 6. Ans. (C) 7. Ans. (C) 8. Ans. (C)
9. Ans. (D) 10. Ans. (A) 11. Ans. (C) 12. Ans. (C)
13. Ans. (C) 14. Ans. (B) 15. Ans. (A)
Multiple Correct Answer Type 2 Q. [4 M (–1)]
16. Ans. (A,C) 17. Ans. (A,B,C,D)
Linked Comprehension Type (1 Para × 3Q.) [3 M (-1)]
(Single Correct Answer Type)
18. Ans. (B) 19. Ans. (C) 20. Ans. (A)

SECTION-II
Numerical Answer Type Question 4 Q.[3(0)]
(upto second decimal place)
1. Ans. 100 s 2. Ans. 50 3. Ans. 12 km 4. Ans. 12

SECTION-III
Numerical Grid Type (Ranging from 0 to 9) 1 Q. [4 M (0)]
1. Ans. 8

SECTION-IV
Matrix Match Type (4 × 5) 1 Q. [8 M (for each entry +2(0)]
1. Ans. (A) ® (P,Q,R) ; (B) ® (Q,R,S,T) ; (C) ® (P,Q,R) ; (D) ® (P,Q,R,S)
Subjective Type 4 Q. [4 M (0)]

1. Ans. 21.75 metre. 2. Ans. 2

2
3

p + 2p – 2 3. Ans. (a) 4 m/s2, (b) 200, (c) 1000 m

4. Ans. (i) ( )22x 9 15 x
t

4 5

+ -
+=  (ii) 3 km from the camp.
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PHYSICS GR # UNIT AND DIMENSIONS, VECTORS, KINEMATICS

SECTION-I
Single Correct Answer Type 15 Q. [3 M (–1)]
1. Find the component of r

r  in the direction of a
r :–

a
r  dh fn'kk esa r

r  dk ?kVd gS %&

(A) 
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²
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r r r

(B) 
( . )r a a
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r r r

(C) 
×
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r
(D) 

×
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2

ˆ( )r a r
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Ans. (A)

Sol.
q

r

a

component of r
r  in direction of ( ) ˆcosa r a= q

r

= 
( )

2

.. r a ar a a
r

ra a a
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r r rr r r

2. The engine of a motorcycle can produce a maximum acceleration 5 m/s2. Its brakes can produce a maximum
retardation 10 m/s2. If motorcyclist start from point A and reach at point B. What is the minimum time in which
it can cover if distance between A and B is 1.5 km. (Given : that motorcycle comes to rest at B)

fdlh okgu dk batu 5 ms–2 dk vf/kdre Roj.k mRiUu dj ldrk gSA blds czsd 10 ms–2 dk vf/kdre eanu mRiUu

dj ldrs gSaA ;fn okgd fcUnq A ls xfr izkjEHk djrk gS rFkk fcUnq B rd igq¡prk gSA og U;wure le; ftlesa ;g A o

B ds e/; 1.5 km dh nwjh r; dj ysxk] gS& (fn;k gS % okgu fcUnq B ij fojkekoLFkk esa vk tkrk gSA)
(A) 30 sec (B) 15 sec (C) 10 sec (D) 5 sec

Ans. (A)

Sol. 1 2
1 11500 v t v t
2 2

= ´ ´ + ´ ´

t2t1

v
1 2

3000 t t
v

= + ... (i)

1
vt
5

=

t
2
 = 

v
10

t
1
 + t

2
 = 

3v
10 ... (ii)

from equation (i) and (ii)
t
1
 + t

2
 = 30 sec



 

3. The coordinates of a moving particle at any time t are given by x = at3 and y = bt3. The speed of the particle
at time t is given by :-

fdlh le; t ij fdlh xfreku d.k ds funsZ'kkad x = at3 o y = bt3 gaSA le; t ij d.k dh pky gS&
[AIEEE-2003]

(A) 3t 22a + b (B) 3t2 22a + b (C) t2 22a + b (D) 22a + b

Ans. (B)

Sol.
( )3d tdxv

dt dt
a

= =
r

2
xv 3t= a
r

2
yv 3t= b
r

2 2 23t a + b

4. A particle is thrown upwards from ground. It experiences a constant resistance force which can produce
retardation 2 m/s2. The ratio of time of ascent to the time of descent is [g=10 m/s2]

,d d.k dks /kjkry ls m/okZ/kj Åij dh vksj Qsadus ij ;g ,d fu;r izfrjks/kh cy dk vuqHko djrk gS] ftlds dkj.k

mlesa mRiUu eanu 2 m/s2 gS] rks d.k ds Åij tkus o uhps vkus ds le;ksa dk vuqikr gS%& [g=10 m/s2]

(A) 1 : 1 (B) 
2
3 (C) 

2
3 (D) 

3
2

Ans. (B)

Sol. Å

g +al

aRg

particle

particle g

g–al

al

( ) ( )2
D

1h g a t
2

= - ... (i) (by using s = ut + 
21 at

2 )

( )( )2
u

1h g a t
2

= + ... (ii) (by using s = vt – 
21 at

2 )

by dividing (i) and (ii)

2

D

u

10 2 t
10 2 t

æ ö+
= ç ÷- è ø

2

D

u

12 t
8 t

æ ö
= ç ÷

è ø



u

D

t 2
3t

=

5. The acceleration vector along x–axis of a particle having initial speed v
0
 changes with distance as

a = x . The distance covered by the particle, when its speed becomes twice that of initial speed is:–

izkjfEHkd pky v
0
 okys ,d d.k dk x- v{k ds vuqfn'k Roj.k lfn'k] nwjh ds lkFk a = x  ds vuqlkj ifjofrZr gksrk

gSA tc d.k dh pky izkjfEHkd pky dh nqxquh gks tk;s ml le; d.k }kjk r; dh xbZ nwjh gksxh%&

(A) 

4
3

0
9 v
4

æ ö
ç ÷
è ø

(B) 

4
3

0
3 v
2
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ç ÷
è ø

(C) 

4
3

0
2 v
3

æ ö
ç ÷
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(D) 2v
0

Ans. (B)

Sol.
0

0

2v x

0v

vdv adx xdx= =ò ò ò

2 2
3/ 20 04v v 2 x

2 3
-

=

4 /3
03vx

2
æ ö= ç ÷
è ø

6. The relation between time t and distance x is t = ax2 + bx, where a and b are constants. The acceleration is :-
[AIEEE-2005]

le; t rFkk nwjh x ds chp lEcU/k dks t = ax2 + bx }kjk O;Dr fd;k x;k gS] ;gk¡ a rFkk b fLFkjkad gSaA ;gk¡ Roj.k gS %&
(A) – 2abv2 (B) 2bv3 (C) – 2av3 (D) 2av2

Ans. (C)
Sol. t = ax2 + bx

1 = 2ax v + bv

1v
2ax b

=
+

( )2
dh1dv 2a
dtdx 2ax b

´= -
+

a = –v22a × v
a = –2av3

7. A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at
2 m/s2. He reaches the ground with a speed of 3m/s. At what height, did he bail out ?

[AIEEE-2005]

dksbZ iSjk'kwfVLV iSjk'kwV lfgr dwnus ij 50 m fcuk fdlh ?k"kZ.k ds fxjrk gSA iSjk'kwV ds [kqyus ij mlesa 2 m/s2 dk eanu

gksrk gS rFkk og 3 m/s dh pky ls i`Foh ij igq¡prk gSA fdl Å¡pkbZ ij og iSjk'kwV lfgr dwnk Fkk %&
(A) 91 m (B) 182 m (C) 293 m (D) 111 m

Ans. (C)
Sol. v2 – u2 = 2as



v2 = 2 × 9.8 × 50 u=0

50m

2m/s2

3 m/s

v =  1000u =  1000

v2 = 980

v = 980
v2 – u2 = 2as
980 – 9 = 2 × 2s
971 = 4s

s = 
971 242.75
4

=

Total height = 242.75 + 50 = 292.75 m » 293 m
N_Sheet_18/
8. If initial velocity of particle is 2 m/s, the maximum velocity of particle from t = 0 to t = 20 sec is :

iznf'kZr fp= esa ;fn d.k dk izkjfEHkd osx 2 m/s gks rks t = 0 ls t = 20 sec ds fy;s d.k dk vf/kdre osx gksxk%&

2

4

0 2 6 8 10
12 16 20

–4

a

t

(A) 20 m/s (B) 18 m/s (C) 22 m/s (D) 24 m/s
Ans. (C)
Sol. v

i
 = 2 m/s

For 0 £ t £ 10, Dv = Area = 20 m/s

\ v
max

 = v
i
 + Dv = 2 + 20 = 22 m/s

9. An object, moving with a speed of 6.25 m/s, is decelerated at a rate given by

dv
dt

 = –2.5 v

where v is the instantaneous speed. The time taken by the object, to come to rest, would be :-

6.25 m/s dh pky ls xfr'khy ,d oLrq ds eUnu dh nj blls nh tkrh gSA

dv
dt

 = –2.5 v

tgk¡ v rkR{kf.kd pky gSA oLrq dks fojke voLFkk esa vkus esa yxk le; gS :- [AIEEE-2011]
(A) 4 s (B) 8 s (C) 1 s (D) 2 s

Ans. (D)



Sol. a = 
dv 2.5 v
dt

= -

\ 
0 t

6.25 0

dv 2.5 dt
v

= -ò ò

Þ t = 2 sec
10. All the graphs below are intended to represent the same motion. One of them does it incorrectly. Pick it

up.

fn;s x;s lkjs xzkQ ,d gh xfr dks n'kkZrs gSA dksbZ ,d xzkQ ml xfr dks xyr rjhds ls n'kkZrk gSa og xzkQ gS %
[JEE-Main-2018]

(A) time

distance

(B) time

position

(C)  time

velocity

(D) position

velocity

Ans. (A)
Sol. In this question option (2) and (4) are the corresponding position - time graph and velocity –position

graph of option (3) and its distance – time graph is given as

time

distance

Hence incorrect graph is option (1)



11. Consider an expanding sphere of instantaneous radius R whose total mass remains constant. The expansion
is such that the instantaneous density r remains uniform throughout the volume. The rate of fractional

æ 1 dr ö
change in density ç ÷ is constant. The velocity v of any point on the surface of the expanding

è r dt ø
sphere is proportional to :
,d izlkjh xksys (expanding sphere) dk rkR{kf.kd (instantaneous) f=T;k R ,oa nzO;eku M vpj jgrk gSA izlkj ds

nkSjku bldk rkR{kf.kd ?kuRo r iwjs vk;ru esa ,dleku jgrk gS ,oa vkaf'kd ?kuRo dh nj 
1 d

dt
æ ör
ç ÷rè ø

 vpj (constant) gSA bl

izlkjh xksys ds i`"B ij ,d fcUnq dk osx v fuEu ds lekuqikrh gksxk  : [JEE Advanced-2017]

(A) R3 (B) 
1
R

(C) R (D)  R2/3

Ans. (C)

Sol. Density of sphere is 3

3mm
4 Rv

r = =
p

3 dR1 d
R dtdt

r
Þ = -

r

Since 
1 d

dt
r

Þ
r  is constant

\ 
dR

R
dt

µ

Velocity of any point on the circumfrence V is equal to 
dR
dt

 (rate of change of radius of outer layer).

12. A small block slides without friction down an inclined plane starting from rest. Let Sn be the distance travelled

from time t = n – 1 to t = n. Then 
1

n

n

S

S +

 is :- [IIT-JEE' 2004 (Scr)]

,d NksVk CykWd fLFkjkoLFkk ls izkjEHk djds ,d vkur ry ls fcuk ?k"kZ.k ds fQlyrk gSA CykWd }kjk t = n – 1 ls

t = n esas r; nwjh Sn gks rks 
1

n

n

S

S +

 gksxk %&

(A) 
2 1

2
n

n
-

(B) 
2 1
2 1

n
n

+
-

(C) 
2 1
2 1

n
n

-
+

(D) 
2

2 1
n

n +

Ans. (C)
Sol. Sn = Sn – Sn – 1

( ) ( )221 1n an n 1 a n 1
2 2

æ ö= m + - - m + -ç ÷
è ø

 
( )22 a n 1an

22
-

= -  
( )2 2an a n 1 2n

2
- + -

=

22 2anaanan
2

+--
=  

a2an
2
-

=

Sn + 1 = Sn + 1 – Sn – 1 + 1



= ( )
2

21 ana n 1
2 2

æ ö
+ - ç ÷

è ø
 

( )2 2a n 1 2n an
2

+ + -
=  

a 2an
2

+
=

n

n 1

a2anS 2
aS 2an
2

+

-
=

+
 

12n
12n

-
=

+

N_Sheet_18/
13. A diwali rocket was fired from a 50 m tall building. It has a constant acceleration of  40 m/s2 for 1 sec before

it runs out of fuel. Choose the INCORRECT Graph.

,d iVk[kk jkWdsV dks 50  m Åaph bZekjr ls nkxk tkrk gSA b ±/ku [kRe gksus ls igys 1  s rd bldk fu;r Roj.k

40 m/s2 gSA xyr xzkQ pqfu;sA

(A) 

1s

t(sec)

-10

40
a(m/s )2

(B)

5s
t(sec)

v(m/s)

1s

(C) 

5s
t(sec)

x(m)

1s

20

100

(D) 

5s
t(sec)

x(m)

1s

50

150

70

Ans. (C)
Sol. From t = 0 to t = 1 sec acceleration of rocket is 40 m/s2 and after it runs out of fuel, it falls, freely under

gravity to ground with g = –10 m/s2. Hence correct graphs are



1s

t(sec)

-10

40
a(m/s )2

5s
t(sec)

v(m/s)

1s

5s
t(sec)

x(m)

1s

50

150

70

In s-t graph rocket starts from 50 m tall building and reaches ground.
N_Sheet_18/

14. Figure show acceleration – 1
displacement

æ ö
ç ÷
è ø

 graph of a particle moving along ‘x’ axis. Initial velocity of

the particle is given as 0 0
0

a x
v

16

æ ö
ç ÷ç ÷
è ø

.  x co-ordinate of the particle is increasing in whole journey.  Initial

x co-ordinate of the particle is :-

fp= esa x v{k ds vuqfn'k xfr'khy d.k ds Roj.k–
1æ ö

ç ÷
è øfoLFkkiu

 vkjs[k dks n'kkZ;k x;k gSA d.k ds izkjfEHkd osx dks

0 0
0

a x
v

16

æ ö
ç ÷ç ÷
è ø

 }kjk fn;k tkrk gSA bl lEiw.kZ xfr esa d.k dk x funsZ'kkad c<+ jgk gSA d.k dk izkjfEHkd x funsZ'kkad gksxk%&

a0

a0

4

1
32x0

1
16x0

1
4x0

1
x0

a

1
x

(A) 32 x0 (B) x0 (C) 4 x0 (D) 16 x0

Ans. (B)
Sol. By looking at symmetry, the best option among the given options is B. It has to be solved by logic
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15. Given graph is 
1

acceleration
 vs velocity graph. If the time interval during which velocity changes from

2m/s to 4m/s is given by Dt seconds. Then find the value of 2Dt :-

iznf'kZr vkjs[k 1
Roj.k   rFkk osx ds e /; vkjs[k dks n'kkZrk gSA ;fn osx dk eku  Dt lsd.M le;kUrjky ds nkSjku

2m/s ls 4m/s rd ifjofrZr gksrk gks rks 2Dt dk eku gksxk :-

2 4

1—2

( m)s /2

v(m/s)

1—a ( m)s /2

1

(A) 3 (B) 4 (C) 5 (D) 6
Ans. (A)

Sol.
11

v
4a

=

1dt
v

4dv
=

2

1

t 4

t 2

v
dvdt

4
=ò ò

[ ]12

1 1
416tt

24
-´=-  = 

3
2

Multiple Correct Answer Type 2 Q. [4 M (–1)]
16. In terms of potential difference V, electric current I, permittivity e0, permeability µ0 and speed of light c, the

dimensionally correct equation(s) is(are)

foHkokUrj V, fo|qr /kkjk I, fo|qr'khyrk e0, ikjxE;rk µ0 rFkk izdk'k dh pky c ds inksa esa foeh; :i ls lgh fodYi gS

(gSa)A [JEE Advanced-2015]
(A) µ0I

2 = e0V
2 (B) e0I = µ0V (C) I = e0cV (D) µ0cI = e0V

Ans. (A,C)

Sol. Using 
0 0

1
C =

m Î  & 
0

0

R
m

=
Î  we can check the correctness.

(A) µ0I
2 = Î0V

2



2
20

2
0

V
R

I

m
= =

Î

\ R2 = R2 correct
(B) Î0I = µ0V

0

0

V
I

Î
=

m

2

1
R

R
=  not correct

(C) I = Î0cV

0
0

0 0

I
c

V
Î

=Î =
m Î

0

0

11
RR

Î
= =

m  correct

(D) µ0CI = Î0V

0

0

C V
I

m
=

Î

0

0 0 0

1
R

m
=

Î m Î

\ 
0

0 0 0

1 R
R R

m
= Þ =

Î Î Î  incorrect

17. The motion of a body is given by the equation 
( )dv t

dt
 = 6.0 - 3 v(t); where v (t) is the speed

in m/s & t  in sec., if the body was at rest at t = 0 : [JEE ’95, 2]
(A) the terminal speed is 2.0 m/s
(B) the magnitude of the initial acceleration is 6.0 m/s²
(C) the speed varies with time as  v(t) = 2 (1 - e-3t) m/s
(D) the speed is 1.0 m/s when the acceleration is half the initial value .

,d d.k lehdj.k 
( )dv t

dt
= 6.0 - 3 v(t) ds vuqlkj xfr djrk gS] tgka v(t)] m/s esa pky rFkk t, sec esa le; gSA ;fn

d.k t = 0 ij fojkekoLFkk esa Fkk rks %& [JEE ’95, 2]

(A) d.k dh lhekUr pky 2.0 m/s gSA

(B) blds izkjfEHkd Roj.k dk ifjek.k 6.0 m/s² gSA

(C) bldh pky] le; ds lkFk v(t) = 2 (1 - e-3t) m/s ds vuqlkj ifjofrZr gksrh gSA

(D) tc Roj.k izkjfEHkd eku dk vk/kk gks tkrk gS] bldh pky 1.0 m/s gSA
Ans. (A,B,C,D)



Sol.
( ) ( )dv t

6.0 3v t
dt

= -  = 0 (for terminal speed)

(A) 6 = 3v
v = 2 m/s
(B) initial acceleration at t = 0 is = 6 – 3 (0)

= 6 m/s2

(C) ( )
vv t

00 0

dv dv 16 3v dt n 6 3v t
dt 6 3v 3

-
= - Þ = Þ - =

-ò ò l

6 3vn
6

-
l = – 3t 3t6 3v 6e-Þ - =

6[1–e–3t] = 3v Þ v = 2(1–e–3t)
v = 2(1 – e–3t) m/s
(D) a = 3 m/s2

3v = 6 – 3
3v = 3

v = 1 m/s

Linked Comprehension Type (1 Para × 3Q.) [3 M (-1)]
(Single Correct Answer Type)

Paragraph for Question no. 18 to 20
In a certain system of absolute units the acceleration produced by gravity in a body falling freely is denoted by
5, the kinetic energy of a 500 kg shot moving with velocity 400 metres per second is denoted by 2000 & its
momentum by 100.

fujis{k bdkb;ksa dh fdlh fof'k"V i¼fr esa eqDr :i ls fxjrh gqbZ oLrq ds fy;s xq:Ro ds dkj.k mRiUu Roj.k 5 ls] 400

m/s ls xfr'khy 500 fdxzk nzO;eku ds xksys dh xfrt ÅtkZ 2000 ls ,oa bldk laosx 100 ls fu:fir djsa rks%&
18. The unit of length is :-

yEckbZ dh bdkbZ gS %&
(A) 15 m (B) 50 m (C) 25 m (D) 100 m

Ans. (B)
19. The unit of time is :-

le; dh bdkbZ gS%&
(A) 10 s (B) 20 s (C) 5 s (D) 15 s

Ans. (C)
20. The unit of mass is :-

nzO;eku dh bdkbZ gS %&
(A) 200 kg (B) 400 kg (C) 800 kg (D) 1200 kg

Ans. (A)
Sol. (18 to 20)



10 m/s2 = 25
L

T

( )( )2 2 21
500 400 / 2000

2
kg m s ML T -´ =

(500 kg) (400 m/s) = 100 MLT–1

Solve above equation to get L, T & M

SECTION-II
Numerical Answer Type Question 4 Q.[3(0)]
(upto second decimal place)
1. A bird is at a point P (4, –1, –5) and sees two points P1 (–1, –1, 0) and P2 (3, –1, –3). At time t = 0, it starts

flying with a constant speed of 10 m/s to be in  line with points P1 and P2 in minimum possible time t.  Find t,

if all coordinates are in kilometers.

,d i{kh fcUnq P (4, –1, –5)  ij gS rFkk nks fcUnqvksa P
1
 (–1, –1, 0) rFkk P

2
 (3, –1, –3) dks ns[krk gSA le; t = 0 ij]

fcUnqvksa P
1 
ls P

2
 dks tksM+us okyh js[kk esa U;wure laHko le; t esa gksus ds fy;s 10 m/s dh fu;r pky ls mM+uk izkjEHk djrk

gSA ;fn lHkh funsZ'kkad fdyksehVj esa gks rks t dk eku Kkr dhft,A
Ans. 100 s

Sol.
qP1 P2

P

Q 4i – 3k

5i – 5k

PP1 = 5 2

cos q = ( )
71525

5 255 2

+
=

´
,   sin q = 

1

5 2

PQ = (PP1)sinq = 
1

5 2
5 2

´  = 1

1000PQ
100 sect

10v
===

2. Two particle A and B are moving in same direction on same straight line. A is ahead of B by 20m. A has
constant speed 5 m/sec and B has initial speed 30 m/sec and retardation of 10 m/sec2. Then if x (in m) is  total
distance travelled by B as it meets A for second time. Then value of x will be.

nks d.k A rFkk B ,d ljy js[kk ij leku fn'kk esa xfr'khy gSA A, B ls 20m vkxs gSA A  dh fu;r pky 5 m/s rFkk B

dh izkjfEHkd pky 30 m/s o eanu 10 m/s2 gSA ;fn B dks A ls nwljh ckj feyus rd dqy x nwjh r; djuh iM+h gks rks

x dk eku (ehVj esa) Kkr dhft,A
Ans. 50
Sol. A & B meets at t = 1 and 4.  B turns at t =3 so B travelled 50 m distance



 

 

 

 

3. A train, travelling at 20 km/hr is approaching a platform. A bird is sitting on a pole on the  platform.
When the train is at a distance of 2 km from pole,  brakes are applied which produce a uniform deceleration 
in it to stop it at pole. At that instant the bird flies towards the train at 60 km/hr and after touching the 
nearest point on the train flies back to the pole and then flies towards the train and continues repeating 
itself. Calculate how much distance will the bird have flown before the train stops?

,d jsyxkM+h 20 km/hr dh pky ls IyVs QkWeZ dh vkjs  vkrh g S rFkk ,d fpfM+;k IysVQkWeZ ij ,d [kEHk s ij cBS h gAS  tc 
jys xkM+h] [kEHk s ls 2 km dh nwjh ij gkrs h gS] rk s mleas czsd yxkdj ,dleku eanu mRiUu djr s gaS rkfd ;g [kEHk s ij vkdj

:d tk; s vkjS  Bhd mlh le; fpfM+;k 60 km/hr dh pky l s jys  dh vkjs  mM+rh g S rFkk  Vªsu d s lcl s utnhd fljs dks 
Nwdj okil [kEHks dh rjQ vkrh  g S rFkk fQj  Vªsu dh vksj mM+rh gS] fQj ;gh izfØ;k viukrh  gS] rks Vªsu ds :du s rd 
fpfM+;k }kjk r; dh xbZ nwjh dk eku Kkr dhft;sA

Ans. 12 km
Sol. Time required to reach train to platform

S
rev

 = U
avg

t = 
V U

t
2
+æ ö

ç ÷
è ø

2km = 
20km / hr

t
2

æ ö
ç ÷
è ø

t = 
1

12 minhr
5

=

Distance travelled by bird
= speed × time

= 60 (km/hr) × 
1

hr
5

 = 12 km

4. A particle is moving with uniform acceleration along x-axis with initial velocity along positive x. At

t = 
3 2

2 1-
s the magnitude of displacement becomes 

1
3

 the total distance travelled. By this time the x

coordinate of particle is still positive. The instant (in sec) at which displacement becomes zero is

,d d.k x-v{k ij ,dleku Roj.k ls xfr'khy gSA bldk izkjfEHkd osx] /kukRed x fn'kk esa gSA t = 
3 2

2 1-
s ij blds

foLFkkiu dk ifjek.k dqy r; nwjh dk ,d frgkbZ gSA bl nkSjku d.k dk x funsZ'kkad /kukRed gh jgrk gSA fdl {k.k

(lsd.M esa) foLFkkiu 'kwU; gks tkrk gS \
Ans. 12
Sol. t

1
 + t

2
 = t

( )1
dis tan ce displacement

3
=

t1

u = 0

t2
( ) ( )2 22 2

1 2 2

1 1 1 1 1
at at a t a t

3 2 2 2 2
é ù é ù+ = -ê ú ê úë û ë û



  
 

Þ t
1

2 + (t – t
1
)2 = ( )22

1 13 t t té ù- - ûë

Þ t
1
 = 6 for t = 

3 2

2 1-

so answer is 2t
1
 = 12

SECTION-III
Numerical Grid Type (Ranging from 0 to 9) 1 Q. [4 M (0)]
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1. Two trains A and B are moving on a straight track towards each other. At t = 0, the situation is as shown in the

diagram below. The driver of train B realises that in order to avoid a collision, B must fit into the side track.
Length of side track is equal to the length of the train B and length of train A is large as compared to side track.
The train A continues with the same speed of 4 m/s. The magnitude of minimum decleration of train B in order

to avoid the collision is 
25
a

 m/s2. Then a is.

nks Vªsu A rFkk B ,d lh/ks iFk ij ,d&nwljs dh vksj xfr'khy gSA t = 0 ij fLFkfr dks uhps fp= esa n'kkZ;k x;k gSA B ds

pkyd dks ;g vkHkkl gksrk gS fd nq?kZVuk dks jksdus ds fy, Vªsu B dks fp= esa n'kkZ;s vuqlkj ikl okys iFk ij gksuk pkfg,A

bl ikl okys iFk dh yEckbZ Vªsu B dh yEckbZ ds cjkcj gS rFkk Vªsu A dh yEckbZ ikl okys iFk dh rqyuk esa vfèkd gSA

Vªsu A, 4 m/s dh leku pky ls yxkrkj xfr djrh jgrh gSA nq?kZVuk ls cpus ds fy, Vªsu B ds U;wure eanu dk ifjek.k

25
a

 m/s2 gks rks a dk eku Kkr dhft,A

Train A Train B

VB4m/s

l = 100 m

l = 100 m

l > 100 m

Ans. 8

Sol. tA = 
100

2.5sec
4

=

0 = vB
2 + 2a(100)

0 = vB + a(25) a = Bv
25

-

0 = vB
2 + 2(–vB)4

vB = 8 m/s a = 
28

m / s
25

-



SECTION-IV
Matrix  Match Type  (4  ×  5) 1 Q.  [8 M (for each  entry +2(0)]
N_Sheet_18/
1. Match the column :-

Column–I : Shows graph of One Dimension motion of a particle. Symbols have their usual meaning
such as x(0) = initial position, x(t

1
) = position at t = t

1
, v(0) = initial velocity.

Column-II : Shows physical quantities. Displacement and distance are asked for 0 < t < t
2
, and average 

values are asked for 0 < t < t
2

V
0
, A & B are positive constant

Column-I Column-II

(A)

t1 t2

A

–B

t

x

(P) |Displacement| = Distance

(B)

V

B

A (area)

t2t1

x(0) = 0

t
(area) (Q) |Instantaneous velocity| = |Instantaneous speed|

(C)

a

t1 t2 t
x(0) = 0, x(t ) = A, 
x(t ) = B, v(0) = v

1

2 0

(R) |Average velocity| £ Average speed

(D) 

v

A B x

v = 4x2

x(t ) = A
x(t ) =B

1

2 (S) Instantaneous acceleration = Average acceleration

(T) Displacement = A – B and Distance = A + B



 
 

dkWye feyku dhft, %&

dkWye–I d.k dh ,d foeh; xfr ds vkjs[k dks n'kkZrk gSA ;gk¡ ladsrks ds lkekU; vFkZ gS ;Fkk x(0) = izkjfEHkd fLFkfr,

x(t
1
) = le; t = t

1 
ij fLFkfr, v(0) = izkjfEHkd osx

dkWye-II HkkSfrd jkf'k;ksa dks n'kkZrk gSA ;gk¡ foLFkkiu rFkk nwjh 0 < t < t
2 
ds fy, vkSj vkSlr eku 0 < t < t

2 
ds fy, iwNs

x;s gSA

V
0
, A o B /kukRed fu;rkad gS

dkWye-I dkWye-II

(A)
t1 t2

A

–B

t

x

(P) |foLFkkiu| = nwjh

(B)

V

B

A (area)

t2t1

x(0) = 0

t
(area) (Q) |rkR{kf.kd osx| = |rkR{kf.kd pky|

(C)

a

t1 t2 t
x(0) = 0, x(t ) = A, 
x(t ) = B, v(0) = v

1

2 0

(R) |vkSlr osx| £ vkSlr pky

(D) 

v

A B x

v = 4x2

x(t ) = A
x(t ) =B

1

2 (S) rkR{kf.kd Roj.k = vkSlr Roj.k

(T) foLFkkiu = A – B rFkk nwjh = A + B
Ans. (A ) ® (P,Q,R) ; (B) ® (Q,R,S,T) ; (C) ® (P,Q,R) ; (D) ® (P,Q,R,S)
Sol. If particle is not changing direction

Distance = |displacement|
Avg speed = |Avg. velocity|



For all 1-D motion, instantaneous speed = |Instantaneousl velocity|

Subjective Type 4 Q. [4 M (0)]
1. A driver takes 0.20 s to apply the brakes after he sees a need for it.  This is called the reaction time of

the driver.  If he is driving a car at a speed of 54 km/h and the brakes cause a deceleration of
6.0m/s2, find the distance travelled by the car after he sees the need to put the brakes on

Sol. Distance covered by the car during the application of brakes by driver –

s
1
 = ut =

554
18

æ ö´ç ÷
è ø

 (0.2) = 15 × 0.2 = 3.0 meter

After applying the brakes; v = 0 u = 15 m/s,  a = 6 m/s2 s
2
 = ?

Using v2 = u2 – 2as Þ 0 = (15)2 – 2 × 6 × s
2
 Þ12 s

2
 = 225 2

225s 18.75metre
12

Þ = =

Distance travelled by the car after driver sees the need for it   s = s
1
 + s

2
 = 3 + 18.75 = 21.75 metre.

,d MªkbZoj fdlh dks lkeus ns[kdj czsd yxkus dh vko';drk gksus ij 0-20 lsd.M ds mijkUr czsd yxk ikrk gSA ;g
MªkbZoj dk izfrfØ;k le;  dgykrk gSA mldh dkj 54  fdeh@?k.Vk dh pky ls py jgh gS rFkk czsd yxkus ij
6.0 ehVj@lsd.M2 dk voeanu mRiUu gksrk gSA czsd yxkus dh vko';drk gksus ls dkj ds iw.kZr;k% fojkekoLFkk esa vkus
rd dkj }kjk r; nwjh Kkr dfj;sA

Sol. MªkbZoj }kjk czsd yxkus ds nkSjku dkj }kjk r; nwjh

s
1
 = ut =

554
18

æ ö´ç ÷
è ø

 (0.2) = 15 × 0.2 = 3.0 meter

czsd yxkus ds ckn v = 0, u = 15 m/s, a = 6 ehVj@lsd.M2 s
2
 = ?

v2 = u2 – 2as Þ 0 = (15)2 – 2 × 6 × s
2
 Þ 12 s

2
 = 225 2

225s 18.75metre
12

Þ = =  dk mi;ksx djrs gq;s

czsd yxkus dh vko';drk gksus ls dkj ds iw.kZr;k fojkekoLFkk esa vkus rd r; nwjh s  =  s
1
 +  s

2
 = 3 + 18.75

= 21.75 ehVj
2. The length, breadth & height of a cuboid depends on time t as  L = 1 + sin t; b =  t2 – 1; h = (t + 1) find

the rate of change of volume with time at t = 2
p

 sec.

fdlh ?kukHk dh yEckbZ] pkSM+kbZ o ÅapkbZ le; ds lkFk Øe'k%  L = 1 + sin t; b = t2 – 1; h = (t + 1) ds vuqlkj ifjofrZr

gksrh gSA t = 2
p

 sec ij vk;ru esa le; ds lkFk ifjorZu dh nj Kkr dhft;sA

Ans. 2

2
3

p + 2p – 2

Sol. L = 1 + sin t
b = t2 – 1
n = (t + 1)
v = Lbh
v = (1 + sin t) (t2 – 1) (t + 1)



dv
dt  = (1 + sin t) (t2 – 1) + (1 + sin t) (t + 1) (2t) + (t2 – 1) (t + 1) (cos t)

2dv 2 12 1
4 2dt

æ öp æ p öæ ö= - + p +ç ÷ ç ÷ç ÷
è øè øè ø

 
2 4 22 2
4 2

æ öp - æ p + öæ ö= + pç ÷ ç ÷ç ÷
è øè øè ø

 = 
2

22 2
2
p

- + p + p

= 
23 2 2

2
p

+ p -

3. A particle starts from rest at t = 0 and x = 0 to move with a constant acceleration = +2 m/s2, for
20 seconds. After that, it moves with –4 m/s2 for the next 20 seconds. Finally, it moves with positive
acceleration for 10 seconds until its velocity becomes zero.
(a) What is the value of the acceleration in the last phase of motion?
(b) What is the final x-coordinate of the particle?
(c) Find the total distance covered by the particle during the whole motion.

,d d.k t = 0 ij x = 0 ls 20 lsd.M ds fy;s fu;r Roj.k +2 m/s2 ls xfr djuk izkjEHk djrk gSA blds i'pkr~ ;g

vxys 20 lsd.M rd –4 m/s2 ls xfr djrk gSA var esa bldk osx 'kwU; gksus rd ;g vxys 10 lsd.M ds fy, èkukRed

Roj.k ls xfr djrk gSA

(a) xfr ds vafre Hkkx esa Roj.k dk eku D;k gS\

(b) d.k dk vafre x-funsZ'kkad D;k gS\

(c) lEiw.kZ xfr ds nkSjku d.k }kjk r; dh x;h dqy nwjh Kkr dhft,A
Ans. (a) 4 m/s2, (b) 200, (c) 1000 m

Sol. s = ut + 
1
2  at2

s =
1
2  × 2 × 400

x=0

t=0 20sec 20sec v=0

t=10cmaa=2m/s2 a=–4m/s2

s = 400 m

s  = 
u v t

2
+æ ö

ç ÷
è ø

400 = 
v 20
2

æ ö
ç ÷
è ø

v = 40 m/s
u = 40 m/s
a = – 4m/s
t = 20 sec

s = 40 × 20 – 
1
2  × 4 × 400 = 800 – 800 = 0



s = 
40 v 20

2
+

´

0 = 400 + 10v
v = – 40 m/s
v = –40 m/s
v = 0
t = 10

s = 
40 20010
2

-
´ = -

s = –40 × 10 + 
1
2 a × 100

– 200 = – 400 + 50a
200 = 50 a
a = 4 m/s

Now S = 40 × 10 – 
1 4 100 200m
2

´ ´ =

total distance = 400 + 200 + 200 + 200 = 1000 m.
4. A fishing boat is anchored 9 km away from the nearest point on shore. A messenger must be sent from

the fishing boat to a camp, 15 km from the point on shore closest to the boat. If the messenger can walk
at a speed of 5km per hour and can row at 4 km per hour.
(i) Form an expression relating time taken to reach the camp t with distance x on shore where he lands.
(ii) At what point on shore must he land in order to reach the camp in the shortest possible time?

fdlh uko dks fdukjs ij fLFkr fudVre~ fcUnq ls 9 km nwjh ij ,adj }kjk jksd fn;k tkrk gSA bl uko ls ,d lans'k okgd

dks jkgr dsEi Hkstuk gS tks fd fdukjs ij fLFkr uko ds lehiLFk fcUnq ls 15 km nwj gSA ;fn lans'k okgd 5 km/h dh pky

ls py ldrk gks rFkk 4 km/h ls uko pyk ldrk gks rks

(i) dsEi rd igq¡pus esa yxs le; t rFkk tgk¡ og uko ls mrjk ogk¡ ls nwjh x ds e/; O;atd O;qRiUu dhft;sA

(ii) mls fdukjs ij fdl fcUnq ij mrjuk pkfg;s rkfd og dsEi rd U;wure laHkkfor le; esa igq¡p lds\

x

Ans. (i) 
( )22x 9 15 x

t
54

+ -
+=  (ii) 3 km from the camp.

Sol. so t = 
22 x159x

54
-+

+



dt
0

dx
=  ; for minimum time taken to reach the

boat

camp
x 15 – x

9km 2 2x + 90 = 2 2

1 2 x
5 8 x 9

- +
+

( )2 2

1 x
5 4 x 9

=
+

2

2 2

16 x
25 x 9

=
+

16x2 + 16 × 81 = 25 x|2
9x2 = 16 × 81

x = 144  = 12 km

so 3km from comp.
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