PHYSICS GR # UNIT AND DIMENSIONS, VECTORS, KINEMATICS
SECTION-I
Single Correct Answer Type 15Q.[3 M (-1)]
1.  Find the component of 7 inthe direction of g :—
A) (r.az)a (B) (F.a)a ©) (r-a)yr D) (F-?)r
a a r r

The engine of'a motorcycle can produce a maximum acceleration 5 m/s?. Its brakes can produce a maximum
retardation 10 mv/s®. 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)30sec (B) 15 sec (C) 10 sec (D) 5 sec
The coordinates ofa moving particle at any time t are given by x = ait®> and y = Bt’. The speed of the particle
at time tis given by :- [AIEEE-2003]

(A) 3t ,OL2+ Bz (B)3t2 ’062+ Bz (C)t2 ,OL2+ Bz (D) ’OLZ+ Bz

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

2 2 3
(A)1:1 B) \g ©3 (D) \/;

The acceleration vector along x—axis of a particle having initial speed v, changes with distance as

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

(A) (%VOT (B) Gvoj3 (®) @VO ]3 (D)2v,

The relation between time t and distance x is t = ax?>+ bx, where a and b are constants. The accelerationis :-
[AIEEE-2005]

(A)—2abv? (B) 2bv? (C)—2av’ (D) 2av?

A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at

2 m/s%. He reaches the ground with a speed of 3m/s. At what height, did he bail out ? [AIEEE-2005]

(A)91m (B) 182 m (C)293 m (D) 111 m

Ifinitial velocity of particle is 2 m/s, the maximum velocity of particle fromt=0tot=20secis :

i
2
12 16 20
0 2 6 8 10 t
4
(A) 20 m/s (B) 18 /s (C) 22 m/s (D) 24 m/s

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

o =25
where v is the instantaneous speed. The time taken by the object, to come to rest, would be :-
[AIEEE-2011]

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



10.

11.

12.

13.

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

distance position
A A

(A) tin=1e (B) tirr=1e

velocity velocity
A 7' N

(©) \ tin:le (D) / po?ition

Consider an expanding sphere of instantaneous radius R whose total mass remains constant. The expansion

is such that the instantaneous density p remains uniform throughout the volume. The rate of fractional change

o (1dp) : : : : :

in density E PANES constant. The velocity v ofany point on the surface of the expanding sphere is proportional

to: [JEE Advanced-2017]

3 i 273

(AR B) ¢ (OR DR

A small block slides without friction down an inclined plane starting fromrest. Let S, be the distance travelled
S

fromtime t=n—1to t=n. Then S - 1S :- [IIT-JEE' 2004 (Scr)]
n+l

A 2n—1 B 2n+1 C 2n—-1 b 2n
(A) 2n ( )2n—1 ( )2n+1 ( )2n+1

A diwali rocket was fired from a 50 m tall building. It has a constant acceleration of 40 nv/s? for 1 sec before
it runs out of fuel. Choose the INCORRECT Graph.

A a(m/s’)

40— v(m/s)
(A) i) B) A

n i s - t(sec)

1504 x(m)
x(m)
100 70
50
(©) 20 (D)
»t(sec)

15 3s »t(sec)



14.

15.

1

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

Figure show acceleration — (

a,X

16

particle is given as V,, ( . J . x co-ordinate ofthe particle is increasing in whole journey. Initial x co-

ordinate of the particle is :-

rd

a
4 i
L
1 1 1 1 X
32x, 16x, 4x, Xy
(A)32x, (B)x, (C)4x, (D) 16 %,
Given graph is rcceloration ¥ velocity graph. Ifthe time interval during which velocity changes from 2m/s

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

%(s2/m)
4
(s/m) Lp=====-=; :
2 :
2 4 V(m/s,)
(A)3 (B)4 (©)5 D)6
Multiple Correct Answer Type 2Q.[4M (-1)]
16. Interms of potential difference V, electric current I, permittivity &, permeability u and speed of light ¢, the
dimensionally correct equation(s) is(are) [JEE Advanced-2015]
(A p =g,V B)g,l=pV (C)I=¢gcV D) pcl=¢V
17. The motion of a body is given by the equation d‘;,(t) = 6.0 — 3 v(t); where v (t) is the speed
t

inm/s &t in sec., ifthe 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 accelerationis 6.0 m/s?

(C) the speed varies with time as v(t) =2 (1 —e*) m/s

(D) the speed is 1.0 m/s when the acceleration is halfthe initial value .



Linked Comprehension Type (1 Para x 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. Theunit oflength is :-
(A)15m (B) 50 m (C)25m (D) 100 m
19. The unit oftime is :-
(A)10s (B)20s (©)5s (D)15s
20. The unit of massis :-
(A) 200 kg (B) 400 kg (C)800 kg (D) 1200kg
SECTION-II
Numerical Answer Type Question 4 Q.[3(0)]

(upto second decimal place)

1.

Abird is at a point P (4, -1, —5) and sees two points P, (—1,-1,0) and P, (3,—1,-3). At time t =0, it starts
flying with a constant speed of 10 mv/s to be in line with points P, and P, in minimum possible time t. Find t,
if all coordinates are in kilometers.

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/sec’. Thenifx (inm) is total
distance travelled by B as it meets A for second time. Then value of x will be.

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 init to stop
it at pole. At that instant the bird flies towards the train at 60 kmv/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?

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

342 1
= NS s the magnitude of displacement becomes 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) 1Q.[4M (0)]

1.

Two trains Aand 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 ofthe train B and length of train A is large as compared to side track.
The train A continues with the same speed of 4 mv/s. The magnitude of minimum decleration of train B in order

o
to avoid the collision is — m/s?. Then a.is.

25
4m/s Vn
ﬁ e
| Train A mt H Train B
1\ /]
(> 100 m (=100 m

(=100 m



SECTION-1V

Matrix Match Type (4 x 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(t,) = position at t =t , v(0) = initial velocity.
Column-1II : Shows physical quantities. Displacement and distance are asked for 0 <t <t,, and average
values are asked for 0 <t <t,
V,» A& B are positive constant
Column-I Column-II

(A) (P) |Displacement| = Distance

(B) (Q) [Instantaneous velocity| = [Instantaneous speed|
al

© t t a (R) |Average velocity| < Average speed

x(0) =0, x(t,) = A,

X(t) =B, v(0)=v,

v
v =4x
x(t)=A
(D) § x(t,) =B (S) Instantaneous acceleration=Average acceleration
A B \x

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

The length, breadth & height of a cuboid depends ontimetas L=1+sint;b= t>—1;h=(t+ 1) find the

i
rate of change of volumewithtimeat t = 5 sec.

A particle starts from rest at t = 0 and x = 0 to move with a constant acceleration = +2 m/s?, for
20 seconds. After that, it moves with —4 my/s? 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.

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 Skm per hour and can row at 4 km per hour.

(1) Form an expression relating time taken to reach the camp t with distance x on shore where he lands.

(1) At what point on shore must he land in order to reach the camp in the shortest possible time?

Boat

9k
= Camp

X

15 km




ANSWER KEY GR # UNIT AND DIMENSIONS, VECTORS, KINEMATICS

SECTION-I

Single Correct Answer Type 15Q.[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. (O)
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 20Q.[4M (-1)]
16. Ans. (A,C) 17. Ans. (A,B,C,D)
Linked Comprehension Type (1 Para x 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) 1Q.[4M (0)]
1. Ans. 8

SECTION-1V
Matrix Match Type (4 x 5) 1 Q. [8 M (for each entry +2(0)]
1. Ans. (A) - (P,Q,R) ; (B) = (Q,R,S,T) 5 (C) —> (P,Q,R) ;5 (D) - (P,Q,R,S)
Subjective Type 4Q.[4M (0)]
1. Ans. 21.75 metre. 2. Ans. %Wz +2n—2 3.Ans. (a) 4 m/s?, (b) 200, (c) 1000 m

X2 + (9)2 15—x
4. Ans. (i) t = n (i1) 3 km from the camp.




PHYSICS

GR # UNIT AND DIMENSIONS, VECTORS, KINEMATICS

SECTION-I

Single Correct Answer Type

1.

Ans.

Sol.

Ans.

Sol.

Find the component of 7 inthe direction of g :—

GHIfend ; wEEH T -

(F.d)a (F.d)a (F-a)r

(A) (B)

a? a

©
(A)

component of 7 indirection of a@=(r cosf)a

)2

15 Q. [3 M (-1)]

(7 -a)F

The engine of a motorcycle can produce a maximum acceleration 5 m/s?. Its brakes can produce a maximum
retardation 10 m/s?. 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)

Rt aTe T S5 5 ms2 T AHHTT RO A L Tohdl 8| 3D oF 10 ms2 T Afehay HeA a1
FR Tohd § | A a1eh fag A | 7ifd e et § denn fog B %k TE=a1 €1 9% gaad gna e ag A
B &% WeF 1.5 km &1 g T S o, & (fen ® : a1 forg B W forraerean § o1 S €1)

(D) 5 sec

(A) 30 sec (B) 15 sec (C) 10 sec
(A)
1 1
1500 =—xvxt +—xvxt,
2 2
3000 A
= tl + t2 (l) v
\%
-
1 5 < T >€
t p— l
2710
3v ..
t+t = T ... (i1)

from equation (i) and (ii)
t +t,=30sec

A4



Ans.

Sol.

Ans.

Sol.

The coordinates of a moving particle at any time t are given by x = at® and y = Bt®. The speed of the particle

at time tis given by :-

et T t R TRt Tfaae o1 & e x = ofd y = BT THF t T H HI A1A -
[AIEEE-2003]

(A) 3t Ja? + B2 (B) 3t /o + B (©) 2o + B2 (D) o’ + p*

(B)
d(at’
,_dx_dfar)
dt dt
v, =a3t’
v, =p3t®

3t* o’ + B’

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

T 0T ! EAc H SR HWR 1 31X Thehd W I8 Tk 79d Tl ot &1 STgoa & g, e wro
IHH S Hed 2 m/s? ¥, @ U & SR S 9 9 ST & GEA T U & [g=10 m/s?]

2 2 3
A)1:1 (B) \/; ©3 (D) \/;

B)
ay .
o g\l,\l: ‘l,partlcle \Lg
g +al g—al
©
particle Taﬁ
1 ) ' . 1
h=—(g-a)(to) () (by using s = ut + S at’)
1 2 .. _ 1,
hza(g+a)(tu) .. (11) (by using s = vt — Eat )
by dividing (1) and (i1)

1042 (1)
10-2 |t

u

2
2 (4
8 |t



ts 3
5. The acceleration vector along x—axis of a particle having initial speed v, changes with distance as
a= [x . The distance covered by the particle, when its speed becomes twice that of initial speed is:—
TRIEeh =el v, STl b 0l oh x- 3187 o STV ool Wiesl, U & WM a = |[x ST qRafdd grar
€| 56 U1 T =TS IR A1 T AT 81 S 36§69 R0 R 0 61 T8 G4 ol -
4 4 4
(A) (% v, T (B) (% v, T © (% A T (D) 2v,
Ans. (B)
2v, X
Sol. j‘ vdv = Iadx = I\/;dx
vo 0
4vi—vy 2 5,
2 3
4/3
)
6. The relation between time t and distance x is t = ax>+ bx, where a and b are constants. The acceleration is :-
[AIEEE-2005]
G ¢ T G x T S THY I t = ax? + bx G e a1 T ], & a 791 b feortien €1 7] @0 © :-
(A) — 2abv? (B) 2bv? (C) —2av? (D) 2av?
Ans. (C)
Sol. t=ax®+bx
I =2ax v +bv
1
V=
2ax+b
dv 1 dh
—=—-——"75X%x2a—
dx (2ax + b) dt
a=-v2axv
a=-2av’
7. A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at
2 m/s%. He reaches the ground with a speed of 3m/s. At what height, did he bail out ?
[AIEEE-2005]
#1E erfete Tepe |fed g W50 m fom fohet srsivr < fiman €1 IR & Yo W S9H 2 m/s? 1 Hed
BT & T 9% 3 m/s i = | geat W ugad § | fhe e W % Weye wfed g1 o -
(A)91m (B) 182 m (C)293 m (D) 111 m
Ans. (C)

Sol.

vz —u?=2as



vZ=2x%9.8 x50 u=0

V2 = 980 T

V= \ﬁiﬁj 50m ‘

vZ —u’=2as u =/1000 "‘EV:m
980-9=2x2s :

971 = 4s 2m/s’ .

o= %:242.75 3mis

Total height = 242.75 + 50 =292.75 m = 293 m
N_Sheet_18/
8.  Ifinitial velocity of particle is 2 m/s, the maximum velocity of particle fromt=0to t=20secis:

e g ac ST IR AT 2 m/s Bl t = 0 T t = 20 sec & 1 o1 o7 STIemad o7 BT :-

a

4

o)

12 16 20
o 2 6 810 t”
4
(A)20m/s (B) 18 m/s (C)22m/s (D)24m/s

Ans. (C)
Sol. v.=2m/s

For 0 £t<10, Av = Area =20 m/s
v =VoAAV=2+20=22m/s
9.  Anobject, moving with a speed of 6.25 m/s, is decelerated at a rate given by
dv
il 2.5v

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

6.25 m/s ! = ¥ aviicl T o o T i oL 39 T St 7

dv

m =25v
St v dTeerfores =Tt 1 o it T srewen | o7 H m gHa © - [AIEEE-2011]
(A)4s (B) 8 s (C)1s (D)2s

Ans. (D)



Sol.

10.

Ans.

Sol.

a= ﬂ = _25\/;
dt

0 dV t

oo | —==-2.5]dt

L7
= t=2sec
All the graphs below are intended to represent the same motion. One of them does itincorrectly. Pick it
up.
f3 T 9N T T & 7R R SR S | IS Tk AT 39 A BT T e | S & a8 AH ¢

[JEE-Main-2018]

distance position
Ak/ A

(A) tirrie (B) tirrie
velocity velocity
A A

© DN time (D) / position

(A)
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

distance
V' s

time

Hence incorrect graph is option (1)



11.

Ans.

Sol.

12.

Ans.

Sol.

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

1dp
p dt
sphere is proportional to :

T 9 Tt (expanding sphere) T it (instantaneous) a1 R Td g&q9M M 3T=R &l €1 TOR &

change in density ( j is constant. The velocity v of any point on the surface of the expanding

SR ST eI oM p R STIAH § THTHM &l § @ AfTH T bl (l%j 3R (constant) ¥ 139
p
T Tl @ 58 W W fag 1 9 v 191 & 9wt 86 [JEE Advanced-2017]
3 1 2/3
(A) R (B) R OR (D) R
©
Density of sphere is p = =
ensity of sphere is P v IR
1dp 3 dR
>——=-=—
p dt R dt
1dp
Since = ——,_ is constant
p dt
CdR o
dt

dR
Velocity of any point on the circumfrence V is equal to a (rate of change of radius of outer layer).

A small block slides without friction down an inclined plane starting fromrest. Let S be the distance travelled

S 1S :- [IIT-JEE' 2004 (Scr)]

n+1

Toh Biel soiieh TENreee] § U shish Teh 379d dcl 4 forl ooiv) & frgaiai 1 sl gt =n— 1 9

fromtimet=n—-1totr=n. Then

t:nﬁﬂqiﬁsn‘&ﬁ?ﬁ S BT o—

Sn+1
A 2n—-1 B 2n+1 C 2n-1 D 2n
(4) 2n ( )2n—1 ( )2n+1 ( )2n+1
©
Sn:Sn_Sn—l
2 _1)? 2 _ 2,1
=Mn+lan2—((n—l)u+la(n—l)2j :an _a(n 1) :al'l a(n +1 2n)
2 2 2 2 2
_anz—anz—a+2an _2an-a
- 2 2
S =8 S



2 2 2
a(n+1)z_[%j :a(n +1+22n)—an :a+22an

| —

a
S _2an—5 _2n-1

Siii ggp+d  2n+l

N_Sheet_18/
13. A diwali rocket was fired from a 50 m tall building. It has a constant acceleration of 40 m/s* for 1 sec before
it runs out of fuel. Choose the INCORRECT Graph.

Teh Y@l Yehe Bl 50 m Sl ARG 9 AT ST €1 389 ©cH 8 9 U8l 1 s doh 39hT f7ad oo
40 m/s? ¥ | TTeTd U6 3 |

A a(m/s’)
40— v(m/s)

(A) s (e ®) A
t(sec)

- Is
10 S 5s

1504 x(m)
x(m) /

70

100

50

(€ 20 (D)

»t(sec)

s 3 »t(sec)

Ans. (C)

Sol. Fromt=0tot= 1 sec acceleration of rocket is 40 m/s? and after it runs out of fuel, it falls, freely under
gravity to ground with g = —10 m/s*. Hence correct graphs are



1504 x(m)
Aa(m/s) /
40— v(m/s) 70
50
»t(sec)
10 i = t(sec)
Is »t(sec)

Is 3s

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

14. Figure show acceleration —( j graph of a particle moving along ‘x’ axis. Initial velocity of

displacement

d4pX .. . . "
the particle is given as V [, /(1)_60J . X co-ordinate of the particle is increasing in whole journey. Initial

x co-ordinate of the particle is :-

ﬁaﬁxaaa%agﬁmwﬁrsﬁawa%aw_(—ﬁlj S T e

VOL‘/%] S & ST ® | 36 Fequt i H &7 61 x R eTes o @1 § | 01 1 yRites x Fdene grm:-

1 1 1 1
32x, 16x, 4%, X,

M| —

(A) 32 %, (B) x, (C)4x, (D) 16 x,
Ans. (B)
Sol. By looking at symmetry, the best option among the given options is B. It has to be solved by logic



N_Sheet 18/

15. Given graphis acceleration S velocity graph. If the time interval during which velocity changes from
2m/s to 4m/s is given by At seconds. Then find the value of 2At :-
Wﬁhwﬁ@r% T ST & T G HI WA | ARG N R AH At HHUE TR &6 SNH
2m/s | 4m/s e Tt el 8l 2At <1 HH B -
+(s'm)
4
(s/m) 1 g===mmnes :
2 ' '
2 4 V(m/s,)
(A)3 (B)4 ©5 (D)6
Ans. (A)
s 1oL,
AP
de 1
—_—=—V
dv 4
t, 4
[at=[=av
t, 2
I 1 3
t, -t =—x=[16-4] = 3
Multiple Correct Answer Type 20Q.4M (-1)]
16. Interms of potential difference V, electric current I, permittivity € , permeability p, and speed of light c, the
dimensionally correct equation(s) is(are)
fawarm=r v, fareg om 1, foregaefierdt ¢, TROTEIT p Q9 TohTR1 <1 =1e ¢ s 9el § fordfie &9 & Wl faseu @
(®) 1 [JEE Advanced-2015]
(A)p L’ =¢,V’ B)gl=pV (O)I=¢gcV (D) pel=¢V
Ans. (A,C)
Sol. Usmg \/E 1} we can check the correctness.

(Al =eV’



Eﬁ_zjii::R2
e I’

. R* =R’ correct

B) e Jl=p,V
S _V
o 1

1

Pt R not correct

O I=¢g,V

1 €

1
R n, R correct

(D) u,Cl= e,V

HoC _Vv
g I
B L g

1
. B _R= = =R incorrect
o V<o o
. . . dv(t) .
17. The motion of a body is given by the equation y = 6.0 —3 v(t); where v (t) is the speed
t
inm/s & t in sec., if the body was atrestatt=0: [JEE °95, 2]

(A) the terminal speed is 2.0 m/s

(B) the magnitude of the initial acceleration is 6.0 m/s?

(C) the speed varies with time as v(t) =2 (1 —e*) m/s

(D) the speed is 1.0 m/s when the acceleration is half the initial value .

Teh HUT GHIHT djl(tt):6.0—3 v(t) 3 STTER TIfd A ¥, 5@l v(t), m/s B =11 q9 ¢, sec H 99T Tl AfS
FU t = 0 TR foRmmmeRn | o d - [JEE 95, 2]
(A) U1 &} Egr=d =1el 2.0 m/s ¥

(B) 3Heh YRIEeh &01 &l TREAT 6.0 m/s? B
(C) S9! =1e, T & T v(t) = 2 (1 —e™) m/s & TR aRafdd Bt 2
(D) & &R0 YR T T ST 8 Sl §, 38eht =t 1.0 m/s B

Ans. (A,B,C,D)



dv(t)
dt
(A)6=3v
v=2m/s

=6.0—-3v(t) = 0 (for terminal speed)

(B) initial accelerationatt=01is=6-3 (0)
=6 m/s’

dv r
(® E=6—3V:>J‘
0

6-3v
6

dv

6-3v

=t
0

jdt :>‘_—1€n(6—3v)
) 3

=_3t=>6-3v=6e""

6[1-e3] =3v=v=2(1-¢?)

v=2(1-e)m/s
(D) a=3 m/s?
3v=6-3
3v=3

v=1m/s

Linked Comprehension Type

(Single Correct Answer Type)

Paragraph for Question no. 18 to 20

(1 Para x 3Q.) [3 M (-1)]

In acertain 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.

frter gerrgal o1 fondlt Ty ugfa # g &9 @ iRt g€ og & o1 e o R0 3= R 5 |, 400
m/s | TfaRfter 500 fRIm ge M o el =61 71fast st 2000 | T 391 GorT 100 § Fefid 3 die-

18. Theunit oflengthis :-
Fﬂ%ﬂ‘s: Ea Wﬁ % -
(A) 15m

Ans. (B)

19. The unitoftimeis:-
T Hi EWI'Sc -
(A)10s

Ans. (C)

20. The unit of massis :-
STA 1 SHIE © -
(A)200kg

Ans. (A)

Sol. (18 to 20)

(B) 50 m (C)25m
(B)20's (©)5s
(B) 400 kg (C) 800 kg

(D) 100 m

(D) 155

(D) 1200 kg



10 m/s? = 5%
T

%x (500kg) (400m /5 )’ =2000 ML2T "

(500 kg) (400 m/s) = 100 MLT™
Solve above equation to getL, T & M
SECTION-II

Numerical Answer Type Question 4 Q.[3(0)]
(upto second decimal place)

1.

Ans.

Sol.

Ans.

Sol.

A bird is ata point P (4, -1, -5) and sees two points P, (-1, -1, 0) and P, (3,—1, -3). Attime t =0, it starts
flying with a constant speed of 10 m/s to be in line with points P, and P, in minimum possible time t. Find t,
if all coordinates are in kilometers.

T vaft g P (4, -1, -5) WeEan A fagafi P, (-1, -1, 0) TP, (3, -1, -3) F @@ & | ¥t =0 T,
fargail P, 9 P, =1 ST aliefl 1@ # =[aH S9e T8 ¢ § 8 o o1 10 m/s w1 270 =1el & Sg+1 9 el

B 1 Afg eft feTieh foheirdiet &1 1 ¢ o1 7H A1 Hifee |
100 s

PPI = 5\/5
25+15 7 1

cos 0 = = , sin0=—_"1=
(5\/5)><5 5\/5 5\/5

1

5v2
tzgzwzloosec
\Y 10

=1

PQ = (PP,)sinf = 5+/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/sec®. Thenif x (in m) is total
distance travelled by B as itmeets A for second time. Then value of x will be.

T H A T B TH T 1@ W 9H feen § Afqefi@ 81 A, B 9 20m 3T g1 A &1 3@ =1a 5 m/s 991 B
! YRt =1 30 m/s T WA 10 m/s? 191 B &1 A | T aR foem a6 1 x g8 7 ST 9t &
X %1 A (HeX #) 9 Hitaw |

50

A & B meetsatt=1and 4. B turns at t =3 so B travelled 50 m distance



Ans.

Sol.

Ans.

Sol.

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?

Teh T@MET 20 km/hr 1 =T H WICHIH 1 IR ST T a9 T fafean wewmid W T T W §9e g1 S
ST, T F 2 km T gl W SN, A SHH S5k TR THEHM HEA Sci=T hid © itk I8 TR T 3T
weh 9 IR dieh 36 THg fafgan 60 km/hr &t =TT 9 Y Y IR ISl § A1 3 o Ford eidih T
TR AT G T W AT 7 q9q1 B 2T IR ISt |, TR =) ufshan 1ot §, @ 27 & b

fafean g1 @@ &1 7§ g &1 7H A it |
12km
Time required to reach train to platform

V+U
S =U t:( jt

t= lhr:12min
5

Distance travelled by bird
= speed x time

1
=60 (km/hr) x ghl‘ =12km

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

1
t= N s the magnitude of displacement becomes 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

T FUT X-378 T THTHH ©R0T § Taeiiel § | SHeh1 TR o, o x en #81 t = j_z—\/zls R 3TH
forena w1 o @ 7 O 1 T /R §1 36 SRA &0 1 x e oeers € @ © ) fRw am
(Fehve ) foreemo v & S & 2

12

tl+t2:t

1 t

g(distance):displacement < >



= 2+ (t-t)= 3[tf —(t—tlﬂ

32

t =6fort=—F7=—
:>160r \/5—1

SO answer is 2t1 =12

SECTION-III

Numerical Grid Type (Ranging from 0 to 9) 1Q.[4M (0)]
N_Sheet_18/
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

Ans.

Sol.

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 % m/s>. Then o is.

T IT A TA B TF 18 99 W TH-TW Al SR M §1 t = 0 R i w f= g Ao g B &
<TcTsh hl I8 STTTE Bl § T geie1 o1 Ut & o 39 B &1 foa § <911 TR UT9 arel Ul WR g1 =fet |
TY U ATe] ¢ hi SIS 3 B 1 GTHlTS o STeR § AT 2 A i oTHllg UTd a1t U i ot § AfHeh ¥ |
ST A, 4 m/s i THH =1 F TFGR T HIA Woll © | oA F 9= & fa 3 B & =JAa9 HeA 1 g

s m/s2 & Tl o BT A 1 HifeT |

25
4m/s (&
| Train A I ‘\ l',l Train B
AN /]
¢>100 m /=100 m
/=100 m
8
t = @ =2.5sec
A 4
0= VB2 + 2a(100)
VB
0=v,+a(25) a= s
0=v.>+2(-vp)*
8 /2
v, =8 m/s a= —2—5111 S



SECTION-1V

Matrix Match Type (4 x 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 ) = position at t =t , v(0) = initial velocity.

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

values are asked for 0 <t<t,

V,» A & B are positive constant

Column-I Column-II

(A) (P) |Displacement|=Distance

(Q) [Instantaneous velocity| = |Instantaneous speed|

a

(©) t] tz 3 (R) |Average velocity| < Average speed

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

(S) Instantaneous acceleration = Average acceleration

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



Ans.

Sol.

i fHam sifse -

FHiTH-—] U I Teh foHi TIfd & ST i I T | T Febell & T 319 92 x(0) = RfEeh feafq,
x(t,) = |94 t = t, T F&afd, v(0) = TRfesres am

-1 Hifrer TR 1 gwia &1 &l faemmaan g o <t < t, % fu it sfma am 0 < t < t, % fau g&
™ R

V,, A9 B =TS e §

HieH-1 HleH-11
(i

(A) e, (P) [foremr| = g
B

B) (Q) [areefurer = = [dTeerforer =]

a4

© N (R) |sire 3] < s =

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

(S) TTearforeh TR = G @

(T) faarI =A-Baa g =A+B
(A) = (P,QR) ; (B) = (Q,R,S,T) 5 (C) > (P,Q,R) ; (D) > (P,Q,R,S)
If particle is not changing direction
Distance = |displacement|
Avg speed = |Avg. velocity|



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

Subjective Type 4Q.[4M (0)]

1.

Sol.

Sol.

Ans.

Sol.

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/s?, find the distance travelled by the car after he sees the need to put the brakes on

Distance covered by the car during the application of brakes by driver —

§

ut :(54x%j (0.2) =15 x 0.2 =3.0 meter
After applying the brakes; v=0u=15m/s, a=6m/s*s =?

225
Using v2=u?—2as = 0= (15’ —2x 6 x5, =125, =225 =5, 23218.75metre

Distance travelled by the car after driver sees the need forit s=s +s, =3+ 18.75 =21.75 metre.

T gEeR TRl Tl A WL 9k T i 3TETashdl B T 0.20 HHUS o S sich o7 ITel § | I8
SER 1 SfAfhan T0g Fedrd €1 STh! SR 54 fordl/=ver &) =er ¥ e W a4 9% T ™
6.0 HIY/HHTS? S STAHGH Sq BT ¢ | Sh T i TRl & § TR o Joiaan: forrmmaeen # o
T I GRI 9 U 1 i |

TR GRT 9% T o SR ®R 5/ a9 g0

s, :ut:(54x%j (0.2) =15 % 0.2 = 3.0 meter
S A& 9 v =0, u=15m/s, a =6 HY/Ihv? s, = ?
vi=u-2as = 0=(152-2x6xs,= 125,=225 =5, :%218.75metre 1 SYANT T A

Sieh T i SATERAH B & R o oIl e § o= @ a4 gl s = s, + 5, = 3 + 18.75
=21.75 Hi&X

The length, breadth & height of a cuboid depends ontimetas L=1+sint;b= t*~ 1;h=(t+ 1) find

n
the rate of change of volume with time at t = - sec.

fordt sy B TerE, AeE 9 S A ST R W HET: L=1+sint;b=12—1; h = (t+ 1) & SR gfRafda

A It = g sec T 3G H THY o WY GREdT i S G HIfs |

38 omn
ST -

L=1+sint

b=t"-1

n=(t+1)

v = Lbh
v=(1+sint) (t2=1) (t+1)



Ans.

Sol.

t

(ol

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/s? for the next 20 seconds. Finally, it moves with positive

2_4

_ [n4

(o

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.

THFNt=0Rx =020 IHve & 3 FIa ©RO +2 m/s? F 71fd HET IRES FIT T 1 39 99T T8
31T 20 HTS Tk —4 m/s? T T a1 T 1 37 T THHT A7 I B 0 I8 A 10 Ihvs o feaw emmers
O T R B

(a) T = ifaq wrT & Lo 1 9 R ?
(b) 01 =1 Sfaq x-Fesmies 1 82

(c) weuf TIfd < SR 01 §RI 7 1 T het T A hifo |
(a) 4 m/s2, (b) 200, (c) 1000 m

1
s=ut+ — at’

2
—l 2 x 400
s_2 X2 X
s =400 m
u+v
S:( 2 jt
%

— | =120
w0- (3]
v=40m/s
u=40m/s
a=-—4m/s
t =20 sec

1
§s=40x20—- — x4 x400=800-800=0

2

x=0

—
a=2m/s’

D —
a=4m/s’

T+2

(I+sint) (=1 + (1 +sint) (t+1) 2t) +(t2=1) (t+ 1) (cost)

2
D LI, WP ¥
2

t=10cm

t=0

20sec

20sec

v=0



Ans. (i) t =

Sol.

40+v
X
2

0=400 + 10v
v=-40m/s
v=-40m/s
v=0

t=10

o= %«)x102—200

20

S =

1
s=-40x 10+ —ax 100

2
— 200 =-400 + 50a
200=50a
a=4m/s

Now S =40 x 10 — %x4x100=200m

total distance =400 + 200 + 200 + 200 = 1000 m.

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 Skm per hour and can row at 4 km per hour.

(1) Form an expression relating time taken to reach the camp t with distance x on shore where he lands.
(i1) At what point on shore must he land in order to reach the camp in the shortest possible time?

gt e ot fohAR W feora fshead forg ¥ 9 km T T TR g1 Uk e STl © 1 9 19 & T TRW ek
! Ted B IS 7 S R foReR R o e & weiioRy forg & 15 km R 1 AT W90 916 5 k/h Y =1
Y = Ghdl 81 991 4 km/h | 19 Il Fhall B <l

(i) T T IET H o HHI t qE1 STl I 16 § I 96l H U x  HEA FSTeh Fed HifoH |

(ii) 39 TR W g fag W IR =i qifeh I8 g Teh AqH FHIfold THI | Igd Teh ?

Boat

9 km
Camp
—

2 2
x”+(9) +15_X (ii) 3 km from the camp.




dt
— =0 ; for minimum time taken to reach the

dx
1 2 X
0=z e T =
5 8x*+9?
1 X ® camp
5 41/(x2+92)
l6__x
25 x*+9°
16x% + 16 x 81 =25 x|2
0x2 =16 x 81
X =144 =12km

so 3km from comp.
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