PHYSICS FOR JEE MAIN & ADVANCED

| SOLVED EXAMPLES l

Ex.1

Sol.

Ex.2

Sol.

Att=0, a particle is at rest at origin. Its acceleration is 2 m/s? for first 2 sec. and — 2 m/s? for next 4 sec as shown in
a versus t graph.

Plot graph for

(i) Velocity versus time e a

(ii) speed versus time 142

(iii) Displacement versus time . .- ©
(iv) Distance versus time 0 : 6

(i) V,—V =Areaofa Vstgraphfort=0tot=2 sec 2
V,-0=2x2 = V =4m/s
NowV -V, =-2x4 = V_=-4m/s

(ii) Since slope of a Vs t graph from t =2 to 6 sec. is constant, we can observe its speed i.e. magnitude of its velocity
is zero at = 4 sec. and after that magnitude of velocity increases in negative direction up to 4 m/s at the same rate.

®)

(iii) Displacement (x) Vst
X, —X, = area of v vs t graph for t=0, t =2 sec

2

1
x,~0= @@ =x,=+4m

4

1
X, —X, 25(4)(2) =x,=8m
1 .
alsoxé—x4:E(—4)(2) =—4m = o X, = +4m
(iv) Distance (d) vs t

1
d,~d,= > @) = d,=4m

2

1
d,~d,= > (@) = d,=8m

4
1
Also d;—d,= [7ACH) =4= d =12m

A drunkard walking in a narrow lane takes 5 steps forward and 3 steps backward, followed again by 5 steps forward
and 3 steps backward, and so on. Each step is 1 m long and requires 1s. Plot the x-t graph of his motion. Determine
graphically or otherwise how long the drunkard takes to fall in a pit 9 m away from the start.

X
Ip-——————m— === IPk
1
1
1
] S , .
_ |
] R b ) ]
* ! 1 !
dr——fFFm—r— :
1
2|44y |
1 I I | 1
- L L !
5 8 13 16 21 t(sec)—>

From x-t graph time taken =21 s
or
(5m-3m)+(5Sm—-3m)+5m=9m = total steps=21 = time=21s
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KINEMATICS

Ex.3

Sol.

Ex4

Sol.

On an open ground a motorist follows a track that turns to his left by an angle of 60° after every 500 m. Starting from
a given turn, specify the displacement of the motorist at the third, sixth and eight turn. Compare the magnitude of
displacement with the total path length covered by the motorist in each case.

AtIII turn :

Displacement = OA 4+ AB + BC = OC = 500 cos 60°+ 500 + 500 cos 60°
. 1 1
= 500x5+500+500x5:1000mfrom0toC

Displacement _ 1000 _ 2
Distan ce 1500 3

AtVIturn: > initial and final positions are same so displacement

Distance = 500+500+500 = 1500 m

Displacement 0
Distance 3000
60° j V3

At VIII turn: Displacement = (500) cos ( 2 =1000 x cos30° = 1000 x > =500,/3 m

= 0and distance =500 x 6 =3000m ..

Distance = 500 x 84000 m .. isplacement _ 50043 _ V3

Dis tan ce 4000 8

A man walks on a straight road from his to a market 2.5 km away with a speed of 5 km/h. On reaching the market he
initially turns and walks back with a speed of 7.5 km/h. What is the

(a) magnitude of average velocity and
(b) average speed of the man, over the interval of time (i) 0 to 30 min. (ii) 0 to 50 min (iii) 0 to 40 min

Time taken by man to go from his home to market, t, = dis tance = 23 = lh
speed 5 2

. . 25 1
Time taken by man to go from market to his home, t, = =3 = 3 h
. B 11 5 )
Total time taken =t +t, = E+§ rs h=150 min
(i) 0 to 30 min
displ t 2.5
Average velocity = w =— =5km/h towards market
time interval 30
60

dist 2.5
distance 25 _ o
time interval 30

60

Average speed =
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PHYSICS FOR JEE MAIN & ADVANCED

Ex.5

Sol.

(ii) 0to 50 min

Total displacement = zero So average velocity =0
S d S 6 km/h
0, average spee ~ 50060

Total distance travelled = 2.5 +2.5 =5km
(iii) 0to 40 min

Distance covered in 30 min (from home to market) =2.5 km

10
Distance covered in 10 min (from market to home) with speed 7.5 km/h="7.5 x 0 - 1.25km

So, displacement = 2.5—1.25=1.25 km (towards market)
Distance travelled =2.5+1.25=3.75km

1.25
Average velocity = 20 - 1.875 km/h. (towards market)

60

3.75
Average speed = 0 " 5.625 km/h.

60

If a body travels half its total path in the last second of its fall from rest, find :

(a) The time and

(b) heights of its fall.

Explain the physically unacceptable solution of the quadratic time equation. (g = 9.8 m/s?)
If the body falls a height h in time t, then

1
h= Egt2 [u =0 as the body starts from rest] (i)

1
Now, as the distance covered in (t— 1) second inh’ = 5 gt—1y? ... (ii)

So from Equation (i) and (ii) distance travelled in the last second.

1 1 1
Ch=—of? — —o(t—1) i _h=— _
h—h 2gt 2g(t 1)* ie,h—h 2g(2t 1)

But according to given problem as (h—h’) = 5

1 1 1 2 1 2
= (Ejh:(zjg(m_l) or (Ejgt =g(2t~1) [as from equation (i) h= (Ejgt ]

= P _4t42=0 or t =[42J(4-4x)]/2 =t=2+ J7 = t=0.59s50r341s

0.50 s is physically unacceptable as it gives the total time t taken by the body to reach ground lesser than one sec

while according to the given problem time of motion must be greater than 1 s.
so t=3.41s andh=1/2 x(9.8) x(3.41)’*=57m
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KINEMATICS

Ex.6

Sol.

Ex.7

Sol.

Ex.8

Sol.

A passenger is standing d distance away from a bus. The bus begins to move with constant acceleration a. To catch
the bus, the passenger runs at a constant speed u towards the bus. What must be the minimum speed of the
passenger so that he may catch the bus ?

Let the passenger catch the bus after time t

1
The distance travelled by the bus, s, =0 +E at? (i)
and the distance travelled by the passenger s?>=ut+0 ...(ii)
Now the passenger will catch the bus if d+s +s, ...(iii)

[ux+u’® -2ad]
a

1
= d+5at2:ut = %atz —ut+d=0 = t=

So the passenger will catch the bus if t is real, i.e., u*> > 2ad = u>+/2ad

So minimum speed of passenger for catching the bus is ,/2a(d -

A driver takes 0.20 s to apply the brakes after he see 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 6.0 m/s2, find the distance travelled by
the car after he sees the need to put the brakes on ?

Distance covered by the car after during the application of brakes by driver
s, =ut= (54x%)(0.2) =15x0.2=3.0m
After applying the brakes ; v=0,u=15m/s, a=6m/s*s, =?

255
Using V,=u,—2as = 0=(15)-2x6xs, = 125 =255 = s, = T - 18.75m
Distance travelled by the car after driver sees the need forits=s, +s,=3+18.75=21.75m
Draw displacement time and acceleration — time graph for the given velocity time - graph

4 V(ms)

10

t(s)

10
For 0<t<5voct® and a, = constant ) =2 ms>

1
for whole intervals s1 = Area under the curve = 5 x5x10=25m

For 5<t<10,v=10ms? = a=0

for whole interval s, = area under the curve =5 x 10=50m

10
For10 < t < 12 v linearly decreases with time = a, =— 5 =—-5ms>

1
for whole interval s, =Area under the curve = 5 x2x10=10m
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A

4 s(m)
T a(ms ')T

2

75 .
0 g : >t

25 e /

Ex.9 A car accelerates from rest at a constat rate o for some time, after which it decelerates at a constant rate 3, to come
to rest. If total time elapsed is t evaluate (a) the maximum velocity attained and (b) the total distance travelled.

Sol. (a) Let the car accelerates for time t, and decelerates for time t, thent=t +1, ...(i)

and corresponding velocity- time graph will be as shown in fig.

Vv
From the graph a = slope of line OA = % =t ="
1

max

Vv
and b =—slope of ineAB= —/* = t, =

t2
t2
_Vmax +h:t = Vmax (X_+B =t = Vmax = (XB
o B of a+p

2 a+p 2\la+p
Note : This problem can also be solved by using equations of motion (v =u + at, etc).

2
(b) Total distance = area under v-t graph = %x txv, = 1 xtx apt _ l( opt ]

Ex.10 At the height of 500m, a particle A is thrown up with v =75 ms™ and particle B is released from rest. Draw,
acceleration - time, velocity- time, speed- time and displacement- time graph of each particle.

Sol.
For particle A: AT
Time of flight
A

1
—500 = +75t— E><10t2 I
— £ 15t-100=0 200m
= t=20s
Time taken for A A A,

e AN

v=0=75-10t = t=75s
Velocity atA,, v=75-10x20=-125ms-1

1
Height AJA =75 % 7.5—5 (10) (7.5)*=281.25m B,
X1 u= 0
For particle B
Time of flight
500 m

1
500= 5(10)t2 = t=10s
B

Velocity at B2 IAPATRRIRERRRARAR Y
v=0-(10) (10)=—100ms"

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



KINEMATICS

Ex.11

Sol.

Ex.12

Sol.

Arocket is fired upwards vertically with a net acceleration of 4 m/s2 and initial velocity zero. After 5 second its fuel
is finished and it decelerates with g. At the highest point its velocity becomes zero. Then it accelerates downwards
with acceleration g return back to ground. Plot velocity-time and displacement graphs for the complete journey.
Take g= 10 m/s%.

v (m/s) S‘:n)
2 A 70 B
5 50 A
5 3 7 07 > © c
o s 7 107 0 ©
In the graphs, v, ,=at;, =(4)(5) =20m/s v,=0=v, —gt
v, 20 . _ r
bo= 2 =7p =2 oty =(5+2)s =75

1
Now, s_, . =areaunder v-t graph between 0to7s = 5 (7)(20) =70 m

> “OAB

1, 1 s
Now, s, , =8, = EgtBC 570 = E (10) t.
STy =414 =375 Stose=713.7=10.7s

1
Also s, = area under v-t graph between OA = 5 (5) (20) =50 m

In the figure shown, the two projectile are fired simultaneously. Find the minimum distance between them during
their flight.

2043 ms”

20 ms’

g 20m 30

B
NN\ NNNN\N NN\

Taking origin at A and x axis along AB
Velocity of Aw.r.t B 2043

= 2043 (cos 601 +sin 603)—20(cos150i+ sinlsoj) v

60" 20 m 30° 0

>4
w
=

o 20@[%5 +%j}—20(%°+%]} = 20~/31+20]

tan 0 = = 0=30°

20 1
2083 3

So dmin =sin 0 =sin 30° :l = d. =10m
—20 7 min
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Ex.13

Sol.

Ex.14

Sol.

Two ships A and B are 10 km apart on a line running south to north. Ship A farther north is streaming west at 20 km/
h and hip B is streaming north at 20 km/h. What is their distance of closest approach and how long do they take to
reach it ?

Ships A and B are moving with the same speed 20 km/h in the direction shown in figure. It is a two dimensional, two
body problem with zero acceleration. Let us find {,B A

u
Vaa

Here |Via| =4/(20)" +(20)" = 2082 km/h

ie., %/BA is20 /2 km/h atan angle of 45° from east

towards north. Thus, the given problem can be simplified as :

N
«—9A —I—»E V,=20kmvh V= 2042 km/h
v,
B
AB=10km 45 y V.= 20 kmvh

A is atrest and B is moving with #/ s in the direction shown in figure.

Therefore, the minimum distance between the two is

S, = AC = ABsin45° = 10(Lj km = 542 km

NG

BC 5V2 1

and the desired time is t = ‘Vﬂ " N 2042 < Zh =15min

Three particles are projected from same point and their paths are as shown. Compare their horizontal and vertical
component of velocities of projection

H,=H, H. = (uy)A ~ (uy)B > (uy)

C

RB = RA Ya
ie., (u, uy)B > (u, uy) , [Q theiru_are equal] _
- 4 (UX)B > (ux) A A/ B \
Also R =R_ Ire \
ie., (u, u)y = (u, uy)C > X

but (w)y > (u)e

(ux)C = (ux)B = (ux)C
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KINEMATICS

Ex.15  Find range of projectile on the inclined plane which is projected perpendicular to the incline plane with velocity 20
m/s as shown in figure.

Sol.  B=37
0~ B=90°& 0 =90°+ B=90°+37°

2(20)’ sin(90° )cos(90° +37°)

R R- u=20ms"
ange 10xcos?37°
_ 2(400)2 X(_EJ [Q cos(90° +6) = —sin 9]
10(4/5) 5
R=-75m 37°
R|= 75m

Here negative sign shown that particle strikes the plane along down the incline

Ex.16 A car goes out of control and slides off a steep embankment of height h at 6 to the horizontal. It lands in a ditch at
a distance T from the base. Find the speed at which the car leaves the slope.

(Takeh=12.5m; R=10m; 0 =45°)

10+/2

Sol. Ax=10 =(ucos45)t = t= Y

1
Ay =— (u sin 450)t— Egtz =—125

- (%Xmﬁ}%(lo)(mﬁj ~12.5

Ex.17  Aparticle is dropped from the top of a high building of height 360 m. The distance travelled by the particle in ninth
second is (g = 10 m/s?)

(A)85m (B)60m
(C)40m (D) Can't be determined

,2H /2 %360
Sol. Total time taken by particle to reach the ground T = ? = 10 =62 =8.4484s

1
Distance travelled in 8 seconds = Egtz = (10)(8)2 =320m

1
2
Therefore distance travelled in ninth second = 360 — 320 =40 m
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Ex.18  Aparticle is thrown vertically upward from the surface of the earth. Let T, be the time taken by the particle to travel
from a point P above the earth to its highest point and back to the point P. Similarly, let T , be the time taken by the
particle to travel from another point Q above the earth to its highest point and back to the same point Q. If the
distance between the point P and Q is H, the expression for acceleration due to gravity in terms of T ,, T, and H is

_6H _8H _2H __H,|
M) 212 B) 212 © 1212 D) 212
. . . 2(h+H) Highest
Sol. Time taken from point P to point P T, =2, [—— point
& h
Q_
In
2h P —
Time taken from point Q to pointQ To =2 E
8(h+H 8h 8H _ sH
= TPZ:Q and Té:_ :>T§=Té+— = o1
g g g P Q

Ex.19  Anaeroplane is travelling horizontally at a height of 2000 m from ground. The aeroplane, when at a point P, drops
a bomb to hit a stationary target Q on the ground. In order that the bomb hits the target, what angle q must the line
PQ make with the vertical ? [ g= 10 ms?]

100 ms™'

200 m

(A) 15° (B)30° (©)90° (D)45°
Sol. Let t be the time taken by bomb to hit the target.

100 m/s

1
h=2000= Egtz = t=20 sec

R=ut =(100) (20)=2000 m 2000=h

R 2000
> tang = —=———=

=1 = °
ho2000 9=

Ex.20  Aball is thrown from the ground to clear a wall 3 m high at a distance of 6 m and falls 18 m away from the wall, the
angle of projection of ball is

(A) tan’! R (B) tan'! [zj (C) tan! L (D) tan! (Ej
2 3 2) 4
Sol. From equation of trajectory y =xtanf

1—i =3=6tan6 1—l 3tan9:%
R 4 3

3m
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Ex.21

Sol.

Ex.22

Sol.

Ex.23

Sol.

Ex.24

Sol.

A particle moves in XY plane such that its position, velocity and acceleration are given by

1 1 A A 1 A A

r=xi+yj; v=vi+vj; a=ai+aj
which of the following condition is correct if the particle is speeding down ?
(A)xv,_+ ¥V, < 0 (B) xv_+ YV, > 0 (C)ayv + ayv, < 0 (D)ayv + ayv, > 0
11
For speeding down a.v<0 = a v +a v <0

A large number of particles are moving each with speed v having directions of motion randomly distributed. What
is the average relative velocity between any two particles averaged over all the pairs ?

(A)v (B) (n/4)v (©) (4/m)v (D) Zero

T T
Relative velocity, v, = ‘Vl -V2

wherev, =v,=v

. (6
If angle between them be 0, then V: = Vv +v2 = 2v? cosO = \/2"2 (1-cos6) =2vsin (Ej

27 e
j 2vsin—do
r 2 4v

21
j do

0

Hence, average relative velocity

A ball is projected as shown in figure. The ball will return to point

y (vertical)

wind
«—
<«— gcotd

u +—

lgravity
0 ~
9 X (horizontal)
(A)O (B) left to point O (C) right to point O (D) none of these

Here 2x — 8¢t 0 . U = Initial velocity & acceleration are opposite to each other.

a, g tan® u,

= Ball will return to point O.

Three point particles A, B and C are projected from same point with same 4
speed at t = 0 as shown in figure. For this situation select correct statement(s).

(A) All of them reach the ground at same time.
(B) All of them reach the ground at different time. . l ¢
(C) All of them reach the ground with same speed.

¥

(D) All of them have same horizontal displacement when they reach the ground. ~x \ AN

Vertical component of initial velocities are different = reach the ground at different time.
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Ex.25t027
Ariver of which ‘d’ with straight parallel banks flows due to North with speed u. A boat, whose speed is v relative
. . . y(d-y)v
to water, starts from A and crosses the river. If the boat is steered due West and u varies with y asu= WA
then answer the following questions.
B
: w
y u S N
E
Iy X
Ex.25  The time taken by boat to cross the river is
A _d B g C i D 2—d
Vv (B) - ©) 53 )~
Ex.26  Absolute velocity of boat when it reaches the opposite bank is
4 4
(A) 3V ,towards East (B) v, towards West ©) 3V towards West (D) v, towards East
Ex.27  Equation of trajectory of the boat is
XZ y2 X2 X2 y2 y2
A Y= B) Xx=>~ O y=t-——7 D) Xx=>—->+
WY=24 B *=24 © Y= 3¢ DX =54 3¢
Sol. 25 to 27
25. (B)
. d d
Time taken= —= —
v, Vv
26. (B)
Aty=d, u=0 so absolute velocity of boat = v towards West.
27. D)
y(d-y)  dy y(d-y) dx _y(d-y)
For boat (w.r.t. ground) V=V, vV, =u= d—ZV = m =V and d—zV = m = e v
2
dx_y(d-y) ;o3 (vd-y) vy
— = dx = | dx~———+=d X="——"—
dy & :>£ ! R A YR Y
Ex.28  As shown in the figure there is a particle of mass /3 kg, is projected with speed 10 m/s at an angle 30° with

horizontal (take g= 10 m/s?) then match the following

10 m/s

AL 30 B
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KINEMATICS

Sol.

Ex.29

Sol.

Column-I Column-II
o 1
A) Average velocity (in m/s) P) 5
during half of the time of flight, is
. . . 5 5
(B) The time (in sec) after which the angle Q E\/B E\/B
between velocity vector and initial velocity
vector becomes 7/2, is
(©) Horizontal range (in m), is ®) 53
1
D) Change in linear momentum (in N-s) S) At an angle of tan—1 m from horizontal
when particle is at highest point, is
) 2

o 2
For(A): Va =/(Van )’ +(Vavy)2 =\/(10cos30")2 +(1()cos$j = /75+§ :%\/ﬁ m/s

avy

v
Angle with horizontal 9 = tan”' = =tan”' [5 / ZJ =tan”' ( 1 j
Vi 53 23

=sin30° = t:L:Z

(10)(1/2)

u
. 1 1 1 e
For (B): Byusing v =y +at We have ot

2 .
u sm29=100><\/§/2:5\/§m

For (C) : Horizontal range (R) = 2 10

For (D) : Change in linear momentum = mu, = V3x10sin30° =53 N-s

Find the reaction between acceleration of blocks a,, a, and a,.

xl+x2+x3+x4:l

= K+ KK +K=0
=a ta ta ta =0
= a1+2a2+33=0

= (%xlof}%(lo){%I =125
. (%xlo‘ﬁ}%(lo)[wﬁ}z =125

3
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Ex.30

Sol.

Ex.31

Sol.

(B)

Ex.32

Two stones A and B are projected simultaneously as shown in figure. It has been observed that both the stones
reach the ground at the same place after 7 sec of their projection. Determine difference in their vertical components
of'initial velocities in m/g. (g=9.8 m/s?)

u,

49m u,

8 N
TURETTRTTTRTTTIRTRTR
A

Intime of flighti.e., 7 s, the vertical displacement of A is zero and that of B is 49 m so for relative motion of B w.r.t. A

(u,sin®, —u,sin@ )x7=49 = u,sin6, —u,sin6, =7 m/s

An aeroplane pilot wishes to fly due west. A wind of 100 km/h is blowing toward the south
(A) What is the speed of the plane with respect to ground ?
(B) If the airspeed of the plane (its speed in still air) is 300 km/h, in which direction should the pilot head ?

A) Given,
Velocity of air with respect of ground {l/ a6 = 100 km/hr

Velocity of plane with respect to air {1/1,/ A+ =300 km/hr

N mop e Iy N

E VI’ A A

H —

— Vax

i W< >E

A7

P/G -
V.\(
v
S
v

As the plane is to move towards west, due to air in south direction, air will try drift the plane in south direction., air
will try to drift the plane in south direction. Hence, the plane has to make an angle 0 towards north-west, south west
direction, in order to reach at point on west.

u u u u .
Via = Vg —Vaig and Vpa =sin®-V,,

Ram crossing a 2.5 m wide conveyor belt moves with a speed of 1.6 m/s. The conveyor belt moves at uniform speed
of 1.2 m/s.

(A) If the Ram walks straight across the belt, determine the velocity of the Ram

relative to an observer standing on ground.

(B) If Shayam has same speed on a still conveyor belt,

and is to reach directly across the same moving conveyor
belt. At what should he walk ?
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KINEMATICS

Sol.

(B)

Sol.

GV

(A) If you walk across a conveyor belt while the conveyor belt takes you along the length, you will not be able to
move directly across the conveyor belt, but will end up down the length.

Here the velocity of the Ram will be net effect of his own motion of conveyor belt. The velocity of the Ram relative
to the conveyor belt v_, is same as velocity of Ram if conveyor belt was still,

v, is the velocity of the conveyor belt
we need to find v, the velocity of the Ram relative to the Earth.
Writing Equation of net motion v =v_+vc.

three vectors are shown in figure. The quantity v_is due y; v, is due x ; and the vector sum of the two v, is at an
angle 0 as defined in figure

the speed v, of the Ram relative to the Earth is V, =4 /V:/C -v?
To go straight across the conveyor belt he has to walk at some angle.

Writing Equation of net motion v, = v, +V,

three vectors are shown in figure

As in part , we know v, and the magnitude of the vector v, and we want v, to be directed across the conveyor
belt

Ariver flows due to south with a speed of 2.0 m/s. A man steers a motorboat across the diver: his velocity relative
to the water is 4 m/s due east. The river is 800 m wide.

(A) What is his velocity (magnitude direction) relative to the earth ?
(B) How much time is required to cross the river ?
(C) How far south of his starting point will be reach the opposite bank ?

Velocity of river (i.e., speed of river w.r.t. earth ) i)rc =2m/s
Width of the river =800 m

-~ 1 Q -
o dm/s 7oA
t _EEEEEE East
L)

According to the given statement the diagram will be as given
When two vectors are acting at an angle of 900 , their resultant can be obtained by phythagorous theorem,

T —
Vbe =\/Uir+urze =v16+4 =\/%= 4.6m/s

To find direction, we have

2
tanf=—"=—=

v
O=tan’ [lj
L, 2

N | —
U

4
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(B)

©

Ex.34

Sol.

A

(B)

) ) Displacement of boat w.r.t. river 800
Time taken to cross the river = : : = — =200s
Velocity of boat w.r.t. river 4

Desired position on other side is A, but due to current of river boat is drifted to position B. To find out this drift we
need time taken in all to cross the river (200s) and speed of current (2 ms™).

So distance AB = Time taken % speed of current =200 x 2 =400 m.
Hence, the boat is drifted but 400 m away from position A.

Aperson standing on a road has to hold his umbrella at 60° with the vertical to keep the rain away. He throws the
umbrella and starts running at 20 ms™'. He finds that rain drops are falling on him vertically. Find the speed of the rain
drops with respect to

(A) the road, and

(B) the moving person.

Given @ = 60° and velocity person

;P = 8‘“/& = 20ms™!

This velocity is the same as the velocity of person w.r.t. ground. First of all let's see how the diagram works out.

1 uu . .
v = OB = velocity of rain w.r.t. the person

:)r = (LS% — velocity of rain w.r.t. earth :er is along (“SE as a person has to hold umbrella at an angle with vertical

which is the angle between velocity of rain and velocity of rain w.r.t. the person .

Values of i)r and i)rP can be obtained by using simple trigonometric relations.

Speed of rain drops w.r.t. earth = {)r = 6?3

CB
sin 60°

CB
From AOCM, R =sin 60° = OC =

20 40 4043

"2 33

Speed of rain w.r.t. the person {)rp = aﬁ

F AOCM. %—cot 60°
rom ' CB

OB=CB cot60°= ~> 2098
= 4 = —==——— ms"
CO \/5 3 ms
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Ex.35 Aperson walk up a stationary escalator in t1 second. If he remains stationary on the escalator, then it can take him
up t2 second. If the length of the escalators is L, then

(A) Determine the speed of man with respect to the escalator.
(B) Determine the speed of the escalator
(C) How much time would it take him to walk up the moving escalators ?

Sol.
A) As the escalators is stationary, so the distance covered in t, second is L which is the length of the escalator.
L
Speed of the man w.r.t. the escalator v, = T
1
(B) When the man is stationary, by taking man as reference point the distance covered b y the escalator is L in time t,.
L
Speed of escalator Ve = '
2
© Speed of man w.r.t. the ground
Vl]'l = Vll’\C + VC
L L 1 1 t,+t
= Vy,=—+—=L—+—|=L|—* = L=v, _ "
[T t, t 4Lty t, +t,
tltl
t o+t is the time taken by the man to walk up the moving escalator.
1 2

Ex.36 A man wants to cross a river 500 m wide. Rowing speed of the man relative to water is 3 km/hr and river flows at the
speed of 2 km/hr. If man's walking speed on the shore is 5 km/hr, then in which direction he should starts rowing in
order to reach the directly opposite point on the bank in shortest time.

Sol. Let he should starts at an angle 6 with normal
hence
1 A A
Vm =(u—vsin0)i+vcosj
Here ;m = velocity of the man relative to water

u = velocity of water

y
\4
(]
u X
A
. . 0.5
Hence time taken by the man to cross the river is t =
' vcos6

Drift of the man to cross the river is
x=(u—vsin0)tl

X =(u—vsin 0) v cos0

Time taken by the man to cover this distance is

0.5(“lsece tan ej
= M :O.IKEsece—tanej
5 v
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Ex.37 A large heavy box is sliding without friction down a smooth plane of inclina-

@

(b)

Sol.

Therefore,

total time T = t +t

= T=£sec€+ﬁsece—0.ltan9
v v

Putting the value of u and v, we get

T=%sec€+0'1X25ece—0.1tan9
=97 c0-0.1tan0 = 407 ec0tan0—0.15ec> 0
do 3
for T to be minimum
dt . .
=0 = sin 0 =(3/7) = 0 =sin"' (3/7)

e

tion 6. From a point P on the bottom of a box, a particle is projected inside the
box. The initial speed of the particle with respect to box. The initial speed of the
particle with respect to box is u and the direction of projection makes an angle
o with the bottom as shown in figure.

Find the distance along the bottom of the box between the point of projection P and the point Q where the particle
lands. (Assume that the particle does not hit any other surface of the box. Neglect air resistance).

If the horizontal displacement of the particle as seen by an observer on the ground is zero, find the speed of the box
with respect to the ground at the instant when the particle was projected.

(a) u is the relative velocity of the particle with respect to the box. Resolve u.
u_is the relative velocity of the particle with respect to the box in x- direction.

uy is the relative velocity with respect to the box in y- direction, therefore this is the vertical velocity of the particle
with respect to ground also.

Y- direction motion (Taking relative terms w.r.t. box)

u =+usina

a =—gcos 0

s, = 0

2usina

| . 1 -
Sy=uyt+53yt = O:(usmot)t—zgcosext2 = t= 2 cos0

x-direction motion (Taking relative terms w.r.t. box)
u=+cosa;a =0

2usina.  u’sin2o

1
s, =ut+—at’ = s =ucosox =
2 gcos0 gcos0
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(b)

For the observer (on ground) to see the horizontal displacement to be zero, the distance travelled by the box in time

( 2usin2a

2cos0 ] should be equal to the range of the particle w.r.t. box.

Let the speed of the box at the time projection of particle be U. Then for the motion of box with respect to ground.

. 2usi —u’sin2
u, =-Usa, =—gsint =" ;5 = =2 = S, = t4ra
gcos gcosH XoTxT g
—u’sin2a 2usina) 1 . (2usina)
=-U ——gsin®
gcosO gcosH 2 gcosH

on solving we get

U= ucos(a+6)

cosO
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Exercise # 1

1.

10.

A particle moves in straight line in same direction for 20 seconds with velocity 3 m/s and then moves with velocity
4 m/s for another 20 sec and finally moves with velocity 5 m/s for next 20 seconds. What is the average velocity of the
particle?

(A)3m/s (B)4m/s (C)5m/s (D) Zero

A bird moves from point (1, -2, 3) to (4, 2, 3) . If the speed of the bird is 10 m/s, then the velocity vector of
the bird is :-

(A)5(”i—2}+312) (B)5(4i+2]‘+31§)

(C) 0.61+0.8] (D) 61+8]

A particle is moving in x—y—plane at 2 m/s along x—axis. 2 seconds later, its velocity is 4 m/s in a direction
making 60° with positive x—axis. Its average acceleration for this period of motion is:-

(A) JE m/s?, along y—axis (B) \/E m/s?, along y—axis

©) \E m/s2, along at 60° with positive x—axis (D) 3m/s2, at 60° with positive x—axis.

The coordinates of a moving particle at time t are given by x = ct* and y = bt>. The speed of the particle is given by :—
(A) 2t(c+Db) (B) 2t/c? — b? (©) tVe? +b? (D) 2tc? + b>

The velocity of a particle moving along x—axis is given as v = x> — 5x + 4 (in m/s) where x denotes the
x—coordinate of the particle in metres. Find the magnitude of acceleration of the particle when the velocity
of particle is zero?

(A) 0 m/s? (B) 2 m/s? (C) 3 m/s? (D) None of these

A, B, Cand D are points in a vertical line such that AB =BC = CD. Ifa body falls from rest from A, then the times of
descend through AB, BC and CD are in the ratio :-

A)1:2 13 B) 2 13 :1
©) 3 :1: 5 M) 1:(2 =D:(3 —2)

A body starts from rest and is uniformly accelerated for 30 s. The distance travelled in the first 10 sis x,,
next 10 s is x, and the last 10 s is x5. Then x; : X, : X5 is the same as:-
(A)1:2:4 B)1:2:5 (€)1:3:5 D)1:3:9

A particle has an initial velocity of (31+ 4 j) m/s and a constant acceleration of (41— 3j) m/s. Its speed after one

second will be equal to :-
(A)0 (B) 10 m/s (©) 532 mJs (D) 25 m/s

A particle is projected vertically upwards and it reaches the maximum height H in T seconds . The height
of the particle at any time t will be :-

1
(A) H-g(t-Ty (B) g(t- Ty ©H-Zgt-T (D) J(-Ty

A particle is projected vertically upwards from a point A on the ground. It takes t, time to reach a point B but it still
continues to move up. If it takes further t, time to reach the ground from point B then height of point B from the
ground is :-

1 2 1 2 1
@ et +1) (B) g, © gelti+t) (D) Teht,
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11.

12.

14.

16.

17.

A parachutist drops freely from an aeroplane for 10 s before the parachute opens out. Then he descends with a net
retardation of 2.5 m/s2. If he bails out of the plane at a height 0f 2495 m and g = 10 m/s?, hit velocity on reaching the
ground will be :-

(A)5m/s (B) 10 m/s (C)15m/s (D) 20 m/s

With what speed should a body be thrown upwards so that the distances traversed in 5th second and 6th second
are equal ?

(A)58.4m/s (B) 49 m/s (C) \Jog m/s (D) 98 m/s

Initially car A is 10.5 m ahead of car B. Both start moving at time t=0 in the same direction along a straight
line. The velocity time graph of two cars is shown in figure. The time when the car B will catch the car A,
will be:- v carB

(A) t =21 sec (B) t=24/5 sec 10 mis carA
(C) 20 sec (D) None of these s

t—

The velocity — time graph of a linear motion is shown in figure. The displacement & distance from the origin
after 8 sec. is :-

(A)5m, 19m (B) 16 m,22m (C)8m,19m (D)6m, 5Sm

Which of the following velocity—time graph shows a realistic situation for a body in motion :—

(A)I‘/z/ (B)I/\/ (C)I‘ e (D)I -

A man moves in x—y plane along the path shown. At what point is his average velocity vector in the same
direction as his instaneous velocity vector. The man starts from point P.

(M)A {
(B)B
(o]
(D)D

The graph between the displacement x and time t for a particle moving in a straight line is shown in figure. During
the interval OA, AB, BC and CD, the acceleration of the particle is :

OA, AB, BC, CD X
C
A) + 0 + %
D
B) - 0 0 _;) .
© + 0 + 5 A B
o time t
D) - 0 0 +
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18.

19.

20.

21.

22.

23.

24.

A ball is thrown vertically upwards. Which of the following plots represents the speed—time graph of the ball during
its flight if the air resistance is ignored :—

(A)'\t‘i / (B)l\‘i j (C)'E‘ j i (D)l\‘i i
t— t—> t— —

The velocity —time graph of a body falling from rest under gravity and rebounding from a solid surface is represented
by which of the following graphs?

B) t © | t D) lAt.

Which of the following situation is represented by the velocity—time graph as shown in the diagram :—

A)

(A) A stone thrown up vertically, returning back to the ground v
(B) A car decelerating at constant rate and then accelerating at the same rate

(C) Aball falling from a height and then bouncing back

(D) None of the above

The acceleration—time graph of a particle moving along a straight line is a(m/sy

as shown in figure. At what time the particle acquires its initial velocity? 10

(A) 12 sec

(B) 5 sec

(C) 8sec

(D) 16 sec 4N\ > (s)

Ariver is flowing from west to east at a speed of 5 meters per minute. A man on the south bank of the river, capable
of swimming at 10 meters per minute in still water, wants to swim across the river in the shortest time. He should
swim in a direction :-

(A) Due north (B) 30° east of north (C) 30° north of west (D) 60° east of north

. . . . . T A .. .
A man starts running along a straight road with uniform velocity u = u1 feels that the rain is falling

vertically down along ] . If he doubles his speed he finds that the rain is coming at an angle 0 to the vertical

. The velocity of rain with respect to the ground is :-

(A) ui—utan®j (B) 111—%] (C) utanBi —uj (D)

i—uj

u
tan©

Raindrops are falling vertically with a velocity 10m/s. To a cyclist moving on a straight road the rain drops appear
to be coming with a velocity of 20m/s. The velocity of cyclist is :-

(A) 10m/s (B) 103 m/s (C) 20 m/s (D) 203 m/s

B Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035

+91-9350679141



KINEMATICS

25.

26.

27.

28.

29.

A boat moving towards east with velocity 4 m/s with respect to still water and river is flowing towards north with
velocity 2 m/s and the wind is blowing towards north with velocity 6 m/s. The direction of the flag blown over by
the wind hoisted on the boat is :-

(A) North—west (B) South—east (C) tan"'(1/2) with east (D) North

A man is crossing a river flowing with velocity of 5m/s. He reaches a point directly across at distance of 60 m in Ss.
His velocity in still water should be :—

%
v.=5m/s 60m

(A) 12 m/s (B) 13ms (C)5mls (D) 10 /s

Ariver is flowing from east to west at a speed of 5 m/min. A man on south bank of river, capable of swimming 10 m/
min in still water, wants to swim across the river in shorter time; he should swim :—

(A) Due north (B) Due north—east
(C) Due north—east with double the speed of river (D) None of the above

A boat which has a speed of Skm per hour in still water crosses a river of width 1km along the shortest possible path
in fifteen minutes. The velocity of the river water in km per hour is :-

A1 (B)2 (©)3 D) /41

From a motorboat moving downstream with a velocity 2 m/s with respect to river, a stone is thrown. The stone falls
on an ordinary boat at the instant when the motorboat collides with the ordinary boat. The velocity of the ordinary
boat with respect to the river is equal to zero. The river flow velocity is given to be 1 m/s. The initial velocity vector
of the stone with respect to earth is :-

Take the value of g = 10 m/s
Initial separation between the two boats is 20m.

(A) 2i+20j (B) 3i+40j (C) 3i+50j (D) 2i+ 50

Two particles Pand Q are moving with velocities of (Ai + ]) and (—Ai + 23) respectively. At time t =0,

P is at origin and Q is at a point with position vector (2 i+ 3) . Then the shortest distance between P & Q is :-

2+/5 4+/5 345
) ?J_ (B) ?\/_ © 5 (D) ?‘/_

6
The total speed of a projectile at its greatest height is \/; of its speed when it is at half of its greatest height

The angle of projection will be :-
(A) 60° (B) 45° (C) 30° (D) 50°
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32.

33.

34.

36.

37.

Graphs I and II give coordinates x(t) and y(t) of a particle moving in the x—y plane. Acceleration of the particle
is constant and the graphs are drawn to the same scale. Which of the vector shown in options best represents
the acceleration of the particle :-

y y
(1) 0 t
t —y
y

X y N
a
@ | 5 (B) © D) —% x
X y 5) X &

Particle is dropped from the height of 20m on horizontal ground. There is wind blowing due to which horizontal
acceleration of the particle becomes 6 ms=. Find the horizontal displacement of the particle till it reaches ground.
(A)6m (B) 10m (O)12m (D)24m

A particle is projected from a horizontal plane (x—z plane) such that its velocity vector at time t is given by

v=ai+ b- ct)} . Its range on the horizontal plane is given by :-

ba
A)— B) — ©) — (D) None
c c c

A projectile is projected at an angle (oc>45°) with an initial velocity u. The time t, at which its magnitude of horizontal
velocity will equal the magnitude of vertical velocity is :-

A t= é(COSOL —sina) (B) t=—(coso+sina) (C)t=—@ina—cosa) (D)t= é(sin2 o —cos’a),
g g

A particle is projected from a tower as shown in figure, then the distance from the foot of the tower where
it will strike the ground will be :- (take g = 10 m/s?)

37°

500
1500m 3 /s

(A)4000/3 m (B)5000/3 m (C)2000m (D) 3000 m

A particle is dropped from a height h . Another particle which was initially at a horizontal distance 'd' from the
first, is simultaneously projected with a horizontal velocity 'u' and the two particles just collide on the
ground. The three quantities h. d and u are related to :-

2 2

B) &=
28 (B) 2

(A) d2= (C) d=h (D) gd?=u’h

A block is dragged on a smooth plane with the help of a rope which moves with a velocity v as shown in
figure. The horizontal velocity of the block is :
A)v

v
(B) Sno

(C) vsinO

JO T ES

D)

cos0
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39.

40.

41.

42.

44.

45.

46.

In the figure, the ends P and Q of an unstrechable string move downwards with uniform speed v. Mass M moves
upward with speed

v 2
(A) v cosH (B) cos0 (C)2vcos O (D) vcosH
If acceleration of M is a then acceleration of m is

M
a

(A)3a (B) 3 (©)a (D) V10 a
A weightless inextensible rope rest on a stationary wedge forming an angle o 3
with the horizontal. One end of the rope is fixed on the wall at point A. A small E
load is attached to the rope at point B. The wedge starts moving to the right § B
with a constant acceleration a. The acceleration of the load is given by: § a
(A)a (B) 2a sina. (C)2a sin% (D) gsina
If angular velocity of a disc depends an angle rotated 6 as ¢ =0* +20, then its angular acceleration o at
0=1 rad is :
(A) 8 rad/s? (B) 10rad/s? (C) 12 rad/s? (D) None of these

If acceleration of A is 2 m/s? towards left and acceleration of B is 1 m/s? towards left, then acceleration of C is :—

(A) 1 m/s* downwards  (B) 1 m/s? upwards (C) 2 m/s* downwards (D) 2 m/s? upwards

A stone tied to the end of a string 80 cm long is whirled in a horizontal circle with a constant speed. If the stone
makes 14 revolutions in 25 s, the magnitude of acceleration is :
(A) 20 ms™ (B) 12 m/s? (C) 99ms? (D) 8 ms™

If the radii of circular path of two particles are in the ratio of 1 : 2, then in order to have same centripetal acceleration,
their speeds should be in the ratio of :

(A) 1:4 (B)4:1 ©) 1:42 M) 2 :1

For a body in circular motion with a constant angular velocity, the magnitude of the average acceleration
over a period of half a revolution is.... times the magnitude of its instantaneous acceleration.

2 i
(A) - (B) 5 (O D) 2
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47.

48.

49.

51.

A particle starts moving along a circle of radius (20/w)m with constant tangential acceleration. If the velocity of the
particle is 50 m/s at the end of the second revolution after motion has began, the tangential acceleration in m/s? is :
(A) 1.6 (B)4 (©) 156 (D) 132

A particle is kept fixed on a turntable rotating uniformly. As seen from the ground, the particle goes in a
circle, its speed is 20 cm/s and acceleration is 20 c¢cm/s?. The particle is now shifted to a new position to
make the radius half of the original value. The new values of the speed and acceleration will be

(A) 10 cm/s, 10 cm/s? (B) 10 cm/s, 80 cm/s? (C) 40 cm/s, 10 cm/s? (D) 40 cm/s, 40 cm/s?

The second's hand of a watch has length 6 cm. Speed of end point and magnitude of difference of velocities
at two perpendicular positions will be

(A) 2n & 0 mm/s (B) 22 n & 4.44 mm/s

(©) 22 7 & 21 mmy/s (D) 2n & 2./ mm/s A
A particle A moves along a circle of radius R=50 cm so that its radius ,
vector r relative to the point O (figure) rotates with the constant angular 74
velocity ®=0.40 rad/s. Then modulus of the velocity of the particle, and

the modulus of its total acceleration will be

(A) v=0.4 m/s, a = 0.4 m/s? (B) v =0.32 m/s, a = 0.32 m/s?

(C) v=0.32 m/s, a = 0.4 m/s’ (D) v=04 m/s, a = 0.32 m/s’

A spot light S rotates in a horizontal plane with a constant angular velocity of 0.1 rad/s. The spot of light
P moves along the wall at a distance 3m. What is the velocity of the spot P when 6=45°?

Wall P
1 et' P

3m: .
. .+ (Top view)

S(spot light)

(A) 0.6 m/s (B) 0.5 m/s (C) 0.4 m/s (D) 0.3 m/s
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EXGI’Cise # 2 m [Multiple Correct Choice Type Questions]

1. A point moves in a straight line under the retardation avZ. If the initial velocity is u, the distance covered
in 't' seconds is :-

(A) aut (B) ;— ®n(aut) © %;%1(1+aut) (D) a®n(aut)

. . . . . . . T A ~ ~ 2 .
2. A particle is moving in a plane with velocity given by u =u,i+ (a®wcoswt)j , where i and ] are unit vectors
along x and y axes respectively. If particle is at the origin at t = 0. Calculate the trajectory of the particle:-

. [uoj asin(wX\ y—lsin(u—o) 1 s].n((ox\\
=asmn| — = _— = . = —¥% —_—
(A) Y o ®) y=asin[ =] (© YT ) @) y=sin(
3. The relation between time t and distance x is t=ax*+f3x where o and 3 are constants. The retardation is :-
(A)2av? (B) 2v? (C)2apv? (D) 2p%?
4. A, B & C are three objects each moving with constant velocity . A's speed is 10 m/s in a direction

1';6 . The velocity of B relative to A is 6 m/s at an angle of, cos ' (15/24) to PQ . The velocity of

C relative to B is 12 m/s in a direction 6“1; . Then the magnitude of the velocity of Cis :-

(A) S5m/s (B) 2410 m/s (C) 3m/s (D) 4m/s
5. A particle is moving with uniform acceleration along a straight line . Its velocities at A & B are respectively

7m/s & 17 m/s . M is mid point of AB . If ¢, is the time taken to go from A to M and t, the time taken to go from
t
M to B, the ratio | - is equal to -
2
(A) 3:2 (B) 3:1 (€) 2:1 D) 2:3
6. Two trains, which are moving along different tracks in opposite directions, are put on the same track due to
a mistake. Their drivers, on noticing the mistake, start slowing down the trains when the trains are 300 m
apart. Given graphs show their velocities as function of time as the trains slow down. The separation between
the trains when both have stopped,, is :-

v(m/s) v(m/s) T
40 8 s
N Train |l
t(s) -20
| Train | 10
(A)120m (B)280 m (C) 60 m (D)20m
7. In the diagram shown, the displacement of particles is given as a function of time. The particle A is moving under

constant velocity of 9 m/s. The particle B is moving under variable acceleration. From time t=0s.tot=6s., the
average velocity of the particle B will be equal to :-

(A)2.5m/s (B)4 m/s (C)9m/s (D) None

8. A person drops a stone from a building of height 20 m . At the same instant the front end of a truck passes
below the building moving with constant acceleration of 1 m/s? and velocity of 2 m/s at that instant.
Length of the truck if the stone just misses to hit its rear part is -
(A) 6m (B) 4m (C) 5m (D) 2m
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10.

11.

12.

14.

15.

16.

17.

18.

1 2 ~ . . .
The position vector of a particle is given as I =(t>—4t + 6) 1+ (t2) j. The time after which the velocity vector

and acceleration vector becomes perpendicular to each other is equal to :-
(A) 1 sec (B) 2 sec (C) 1.5 sec (D) Not possible

A particle moves with uniform acceleration and v, , v, and v, denote the average velocities in the three successive
intervasof timet,, t, and t,. Which of the following relations is correct ?

(A) (v, =v):(v,=v)=(t,—t): (t,+t) (B) (v, =v,): (v,=v)=(t, +t):(t,+t)
O©)(v,=v):(v,=v)=(t,—t):(t,—t) D) (v,=v):(v,=v)=(t,—t):(t,—t)

A 2m wide truck is moving with a uniform speed of 8 m/s along a straight horizontal road. A pedestrian starts
crossing the road at an instant when the truck is 4 m away from him. The minimum constant velocity with
which

he should run to avoid an accident is :-

o
m' Truck %
[T— >
4m
(A) 1.6+/5 m/s (B) 1.2+/5 m/s (C) 127 mis (D) 1.63/7 m/s

If some function say x varies linearly with time and we want to find its average value in a given time interval we

X, +X
can directly find it by — 2 L Here, X, is the initial value of x and x, its final value.

x and y co—ordinates of a particle moving in x—y plane at some instant are : x = 2t?and y = 3/2 t*. The average
velocity of particle in at time interval fromt=1 s to t = 2s is :-

(A) 81+5])) m/s (B) (121+9))m/s (C) 61+4.5)) m/s (D) (1071 +6]))m/s

A particle moves along a straight line OX. At a time t (in seconds) the distance x (in metres) of the particle from O is
given by x =40 + 12t — t3. How long would the particle travel before coming to rest ?

(A)24m (B)40 m (C)56m (D) 16 m

A particle starts from rest with constant acceleration. The ratio of space—average velocity to the time average
velocity is :—

(A)1/2 (B)3/4 (©)4/3 (D) 3/2

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?]

A)1:1 (B) \/; © ; (D) \f

A ball is dropped from the top of a building. The ball takes 0.5 s to fall the 3m length of a window some distance
from the top of the building. If the velocities of the ball at the top and at the bottom of the window are v
and vy respectively, then (take g = 10 m/s?) :-

VB
(A)vp+vg=12ms! (B)vg - vp=49ms™! (C) vgvp =1 ms! (D) P 1 ms!

Drops of water fall from the roof of a building 9m. high at regular intervals of time, the first drop reaching the
ground at the same instant fourth drop starts to fall. What are the distances of the second and third drops
from the roof ?

(A) 6 mand 2 m (B)y 6 mand 3 m (C)4mand 1 m (D)4 mand 2 m

Two boats A and B are moving along perpendicular paths in a still lake at night. Boat A move with a speed of 3 m/
s and boat B moves with a speed of 4 m/s in the direction such that they collide after sometime. At t = 0, the boats
are 300 m apart. The ratio of distance travelled by boat A to the distance travelled by boat B at the instant of collision
is:-

A1 B)1/2 (C)3/4 (D) 4/3
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KINEMATICS

19.

20.

21.

22.

23.

24.

A disc in which several grooves are cut along the chord drawn from a point 'A, is arranged in a vertical plane,
several particles starts slipping from 'A' along the grooves simultaneously. Assuming friction and resistance
negligible, the time taken in reaching the edge of disc will be :-

A

(A) Maximum in groove AB (B) Maximum in groove AD
(C) Same in all groove (D) According to the heights of B, C, D, E, F

A particle P is projected from a point on the surface of smooth inclined plane (see P

figure). Simultaneously another particle Q is released on the smooth inclined
plane from the same position. P and Q collide after t = 4 second. The speed of
projection of P is :-

60°
(A) 5m/s (B) 10m/s (C) 15m/s (D) 20 m/s

A trolley is moving horizontally with a constant velocity of v m/s w.r.t. earth. A

man starts running from one end of the trolley with a velocity 1.5vm/s w.r.t. to &—>

trolley. After reaching the opposite end, the man return back and continues —
running with a velocity of 1.5 v m/s w.r.t. the trolley in the backward direction. (4] (¥]

If the length of the trolley is L then the displacement of the man with respect

to earth during the process will be :-

(A)2.5L B)15L © 53—L D) 43—L

A body is thrown horizontally with a velocity \/ZE from the top of a tower of height h. It strikes the level ground
through the foot of the tower at a distance x from the tower. The value of x is :-

(A) h (B) h/2 (C) 2h (D) 2h/3

A particle is projected from a point P(2,0,0)m with a velocity 10m/s making an angle 45° with the horizontal. The
plane of projectile motion passes through a horizon