1. t=2 min 20 sec = 120 + 20 = 140 sec
after each complete rotation, displacement be-

comes zero.
Number of rotation 129 _3,2
umber of rotation = —7 5
1
. displacement in > rotation = 2r
(displacement for 3 rotation = 0)
¢ 1.
? | Distance in 3 + > rotation = 3 X 2nar + nr = 7nr
\ 2.  Sincedisplacement is independent of path, the dis-
placement is the shortest distance between initial
position & final position. So the displacement for
each girl will be 400 m. For girl ‘B’ the displace-
ment will be equal to actual path length
2R
3.

R\/; +4

Displacement = ./(zR)? + (2R)? =

4. Distance =4 + 3 + 12 = 19 m
displacement = /4° +32+122 =13 m

1
5.  Distance = path length = 5 X circumference
1
= -é-xzftR = R = (40n) m

Displacement = | d l = 2r = 80m.from A to B
6. (A) Total distance travelled = 50m + 40m + 20m = 110m

(B) Let east direction isi and north direction is j then
AB =50} BC = 40i,CD = -20;

02-KINEMATICS.PS5
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or AD=50] + 407 - 20] =40i+30j

| AD |= +/40? + 302 = 50m

Now, if angle of Ap with east towards north is

9, then

30 3 . (§]=37u
t_an 40— a1 so = tan” 4

- So direction of displacement is E 37° N

I eecINNER's BOX-2 [i[ii"

1. Air distance (shortest distance) = displacement = 260 km
- Road distance = 320 km

Total distan_ce

() Average speed of bus

total time
- 320
- 8
= 40 km/h
(i) Average velocity of bus
~ Total displacement 260
- Time - 8
= 32.5 km/h
260
(iii) Average speed of plane = = 1040 km/h
4
(iv) Average velocity of aeroplane = %@'—9
Y4
- =1040km/h

é_—_s_——.—_é

2. Ae————o—— o

—S/2—> B¢ t—>¢—t—>
3m/s 4.5m/s 7.5m/s

Average speed from B to C

45xt+7.5xt
(thg)B—rC = ___Zt_—__

(VA@)B-,C = 6 m/s
Average speed from A to C !

S S
. 22
Vaa oc = S .S
2x3 2x6
(vﬁvg)h-av c =4 m/s
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3. Betwe_en 6 :00to 6 :30 am.

In this time interval the tip of minute hand moves
from (12 mark) to (6 mark).

. displacement

= 2 X (length of minute hand)
=2x45cm =9 cm
30 min = 30 x60 = 18005

and time taken (t) =

. average velocity

- _S____9__5 10~°cm/s

t 1800

direction of average velocity is from 12 mark to
6 mark on the clock panel.

Between 6 : 00 a.m. to 6 ;: 30 p.m.

In this time interval also minute hand will move
from (12 mark) to (6 mark).

. displacement
= 2 X (length of minute hand)
=2x45ecm=9cm |
and time ‘taken (t) = 12 hrs and 30 minute
= (12 x60 x 60)s + (30 x 60)s
= 43200s + 1800s = 45000 s

. average velocity

_ §.=_9__2><10'4cm/s

~t 45000

direction of average velocity is from 12 mark to
6 mark on the clock panel.

4, Change in speed
" Av=10-10=0
Change in velocity
= 10m/s

10m/s

= 10j-(-10j) = 20j
Magnitude |AV|=20m/s

5. (a) The distance travelled during time 0 to 5.0s is ,
S =(2.5) (5.0)) = 62.5 m

The average speed during this time is

. 62.5
disancetravafed _ 322 o 125 m/s

"ss = fime taken 5
(b) Given S = (2.5)t*

dS

d
Instantaneous speed = e (2 5t*) = (2.5) (2t) = 5t

' Att=505thespeedls

V], = (5.0) x(5.0) = 25 m/s

7. (a) Average speed =

pagr) ALLE N

ALl CAREER INSTITUTE
KO TA (RAJAL 11,

Fﬁf r-f.l'-

Average velocity

Net displacement _ AO+0OB
Net dISPIaZE” = _ = ————

. total time time

_1_'_"_1=2m/s

1
Total path length

Totalpalll ==
Total time

23 __ 23 __49.3 kmh"!

,= 28 (28/60)

Displacement
Lisplaterre

(b) Average velocity = Time

Shortest distance __1_9._— = 21.4 km/h

~ Time = 28/60

(c) Both are Not equal

5 o _10% - 10
aavg-_—AV: 101 = dag| = — m/s®
t T T

X =72 -2t + 5
dx
(1)V=E=14t-2 _
att =5 v=14x5-2 =68 m/s

dv
e — J— . 2
(i) a = = 14 m/s

displacement  x; — X,

(iii) Average velocity = T Time =0
X, = 7(0f = 2(5) + 5 = 170 m 9 9
x, = 7(0F - 2(0) + 5 = 5m g :
170-5 L g
Vg = T E 5 33 m/s § g
(iv) Average acceleration 5 §
Change in velocity _ Vs~V E
=~ Timeinterval  5-0 sf
v, = 14 x5 -2 = 68 m/s }g
v, =14 x0 - 2 = -2m/s g
g
68 - (-2 '
g = 5_(0 ) = 14m/s? g
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JALLE

T;;"‘ ‘;’..;;.J m
| : i 5.  During the reaction time, the car will move with
i'i constant speed.
| So, S, = ut
| th after brakes are
| SoS, =0 + la (5)2 = ?:f’_a The distance covered by the car
| 2 2
2 2 2
& S, + S, (distance covered in 15 sec.) e O U _uw
! i applied S, = —oa o
1 22
. 2
\ = 2% 158 = e, .

————

So Total distance travelled = S, + S, = ut + o

' 225 25
i So S2 — 2 ao——z—ao =100E10
’2_5'36 6. O 4 = u+la('2n—-1)
b b el o8 o3 N
' S, 100a, 8 1 8
o s Kl 1.2=o+%—xax11;
, = Zal = v? — u?
' 2.4
+ also V2, = 2+2.=_’1£= u2+-:-l-(v2—u2) a =g as 0.218 m/s?
2 2
r _E+v2-—Lﬁ_u2 V2 b u? + v
1 2 2., "mN D

1. Velocity = Slope of s — t curve
- 3. By using v = u? + Zas ¢ p .

2 Va _ Slope of A - tan30° _ 1
We have (U_E) = u? + 2(-a)s S0 vy Slopeof B tan60° 3

2. (i) Total distance travelled

|
{ 2_ 1) oo
n u as = XoA T X,z -+ Xpe + Xep

n n’
Let no. of planks required be N =40 + 40 + 20 + 20 = 120 m

Then,
02 = u? + 2(-a)Ns

2_1)p_u
. Therefore, (n anU N
: 2
§ - . 2; -1
E
| initial velocity u = 126 X 158 35 m/s, (i) Displacement = final position — initial position
s = 200 m =%, ~-X=0-0=0
From equatlzon of motion v u“ + 2as 2 e ” Total dlstance 190 .
—0=(35%+2ax200 = a=-3.06 m/s (iii) Average spee e =g = 20m/s
g . retardation is 3.06 m/s®
: v=u+at; 0=235-306t " disol
g , _ _ placement 0
g =114 sec. | (iv) Average velocity = — = o = 0 m/s
3
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3.
. - u
1.  Time taken to reach the highest point = q
t = lg: 1s
10
(@) A lives closer to the school than B (as P is close 2 Time taken to reach B B
to O than Q) ' { \
, _ u 10 1 |H
(b) A starts earlier than B (A starts when time t = 0) f = — = 10 = 1 sec : :
AB ;
(c) B walks faster than A (slope of B is greater than - | A
slope of A) t,c = Ssec. (given I
(d) A and B reach home at the same time t, (as shown 0 te = 5~ 1 =4 sec. h
by dotted lines in the graph) , , l
() B overtakes A on the road once (as graphs for A Spe = §9t2 ) (10)(4Y o OC
and B intersect only at one point R.) 20
4. (i) Total distance covered = Area under v — t curve ) o
2 2
1 1 w40 -
—-2(2><2)+2(4—2)+§(10+2)><1 SﬂB_Zg 20 = om
1 (@) Height of tower h = 80 - 5 = 75 m
=2xX 9% 10.=37
2 - (b) v. = 0 + gt,. = 40 m/s
3 Total distance 37 (c) Distance travelled = 5 + 80 = 85
i) A W Bty an ol g velle +
(ii) Average speed Total firmo 10 = 3.7 m/s o
(iii) Acceleration = Slope of v - t curve (d) Average speed = B " 17 m/s
So maximum acceleration will be in the part where 75
the slope will be maximum i.e. BC Average velocity = N -15 m/s
2 =a, - }91_—_5_3_ _ 8m/e? 3. Velocity of balloon after 10 sec. = 0 + 1.25 x 10
_ ' =125
(iv) Retardation = Slope of CD (As it is negative) s
0-10 distance travelled = lat2 =
= 75 = I-2I = 2m/s? 2
3. Velocity after 5 seconds = 0 + 10 x5 B
= 50m/s Q) h u®
v —t curve for the situations is as follows - | - 2g
Vim/s) (12:5)2
s e = 78125 m
20
o10) 5 V) T——

height from ground = 625 71.8125 =70.31m

55 (ii) t,, = g - :‘l%—)é = 1.25 sec.
S 15s ()
Total distance travelled = Area under v-t curve hyp
tAB N q = 3.75 sec.
= 500 x5) + 50 x(15 - 5) = 625m Total time = 5 sec.

NODEO2\BOAG-AH\TARGET\PHY\SOLUTION\MODULE_1\02-KINEMATICS.P45
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Point O — Point of projection

Point A — Point up to which T ‘5}
fuel is consumed. lil A* i

Point B — Highest point of path T i
.

h, = 0 x 60 + %-x 10 x (60)2

&—
O
(‘)_

= 18 km
v, = 0+ 10 x60 = 600 m/s

maximum height from ground = 18 + 18 = 36 km.
time taken from Ato B :— O =600 - gt =t=60 sec.

time taken in coming down to earth —

1
36000 = Egtz = t = 60/2 sec.

». Total time = 60 + 60 + 60+/2 = 60(2 +/2) s.

= (2 + +/2) min.

Let it takes n seconds to fall from tower then total

1
distance s = 29(1’1)2

d_istance travelled in n® second

e .04 S _ 2
=S, =0 + 2(21’1 1) = s, = 5% S
= E(Qn—1)= k. rg(nz) = 9n? = 50n - 25
2 20 2
50 +4/50% -4 x 9 x (+25)
“nN= —¥ = 5 sec. -
2x9
1 o

Let the particle covers its total journey in n sec-
onds then

1 1
o /Y = - 2\2 _
5 g(n) 5 gln - 2)* = 40

= (@n-4)=8 =>n =23

height of tower = —;-53(3)2 =45 m

Physics

7. (a) Acceleration is directed downwards

8.

9.

(b) At highest point v = 0, a = g (downwards)

(c) For upward motion (Reference point to be the
highest point)

X — Positive

V — negative

a — positive
For downward motion

X — Positive

v — Positive

a — Positive

2 2v
dH=5-=441m > T=E=6sec.

Let time of fall be ‘n’

1 1
59(211 - 1) = 59(3)2

= n = H sec.

Height of tower = %Q(S)E = 125 m.

2x9 _ 2H
- t= [—
- |25 | g]
1
t= 3 O g*
t I
Position of 2™ drop O 3¢

[
D
=

2
1 O 2~
:>82=-;—x10x(2\/%] tI

Position of 3™ drop



T usine 20 _
t“‘é“- 3 =1—6X5]n300=2){%=13

(b) The maximum height attained

_u®sin?@ (20)? x sin? 30°
= "—2—5 =————— =5m

2x10

(c) The horizonta] range

2 . 29 = . o
_u 51gn _ (20) xsirz)(%x39__1=34‘64m

(d) The time of flight

_4usinf®  2x20xsin30°
—_——_— — — =/
g 10

2. Letubethe velocity of projection of the ball. The
ball will cover maximum horizontal distance when
angle of projection with horizontal, 6 = 45°, Then

u2

R = "—"=100 m
| g

If ball is projected vertically upwards (6 = 90° from
ground) then H attains maximum value,

is = —2'—= 5 = 50 m
H; sin’ o o
H, sin?(90° —¢q) ~ e
R, sin 2o

—e = ]

For the first ball, angle of projection = 0, velocity
of projection, u = 40 m/s.

Let h be the maximum height attained by it.

u® sin? @
. As maximum height attained = 2
, (40)% sin% B
- h=ror—o-..
2x10 1)

5. R- ==19 or

f:,; _r:j"} GﬁEElR%BT TUT

" Tl

Maximum height reached = (h + 50) m

u? sin?(90° - 6) B (40)? cg_sz_g
h+50=————§-g‘—_— 210 (2)
By adding (1) and (2),

0)° . > (40)° -
2h+50 = gil)b-x(smz 0 + cos” 0) = 5210 " 80

= 2h = 80 - 50 = 30 = h=15m
Height of the first ball, h = 15 m & Height of the
sgecond ball=h + 50 = 15 + 50 = 656 m

u2.sn.1@><15ﬂ) Eixl =1.5
g g 2

2
or i-=3km
g

Horizontal range for angle of projection 45° is

2 2 2

R' = u—-x sin(2 x 45°) = -u—sin 00° = i = 3km
g g g
u®sin? @ u’ 2u2
° - 2q R = _g_ sinZ6 = —g— sinf.cosO
H, 1 [4H )
—n - — -1 m
R 4 tan@ = 6 = tan o

4.  Since their time of flight is same so their vertical
velocity will be same so will be the maximum

heights
8. H<25m
2 4

= %sinze <25 m Vs
A

=  sin?0 < —2—5- . "

80 16
= sinf < _\/_5_
q

5

For maximum range sind = \2

5 AH _4x25 . e3om
tanf = \/;l => R = tan 6 5/11"1 ‘
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3.  Assume that the bullet hits the screen A with
velocity u and pierces the screen B after time t.

..... (2) 1. () The projectile is fired from the top O of a hill with
velocity u = 98 m/s along the horizontal OX. It
reaches the target P vertical distance

OA =y =490 m
B 1
—80 AS y - E gt2
490 l 0.8 t2
=5 X 0. :
 the . EO u=98'ms*‘_--f_ s iR DU ' eq" of trajectory vy = gzg
10 x(100)°
(10 ¥ 10—2)2 = x-z( 5 ) = u= 70 ITl/S
u

4., Total flight time

or t=+4100=10s.

| | (i) Distance of the target from the hill is
AP = x = horizontal velocity x time
= 98 x 10 = 980m.

o —

0sB (iii) The horizontal components of velocity v of the R=uT
projectile at point P is v = u = 98 m/s
: R
L and vertical component T —
| v,=u +gt=0+98x 10 = 98 m/s 2
| | 17.3
| 2 2 = .
) i .,/v +v -\/—8 +98 T = 5(1.73) = 2sec.
m | = 984/2 =138.59 m/s. 5
| Now if the resultant velocity v makes angle p with thne i ireac:h mexlmum:helght = E S =
? the horizontal, then . )
e v. 08 h = 5g(0.5) = 1.25 m
an 3 v, - 08 or B =45 . |
2
_ X
g ! g 2. eq" of trajectory y = g;'z—
E
s |2 10x (180
S |3 45 = - x(z)—-::»u—60m/s
| 2u
| -
|

Adding, 2v, = 7.5
= 3.75 m/s and v, = 1.25 m/s

NODEOﬁBOAG-AH\TARGET\H-N\SOLUﬂGN\MODJLE 1\O
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2. Let s = distance between the trains initially

Velocity of train Bw.r.t. A is zero, acceleration of
train B w.rt, A is = 1 m/s?

than distance s = ut + %at2 = ( +%x (50)*
= 1250m
3.  Speed of car A = 36 x % = 10m/s, speed of car
B and car C = 54 x _15_)8- = 15m/s

Relative speed of B w.rt. A Vga = 15 - 10

=5 m/s

Relative speed of C w.rt. A Vea = 15 + 10

= 25 m/s

Car C has to cover a distance of 1 km in time

' distance _ 1000 - 40
speed 25

To avoid accident, the car B should cover the
distance of 1 km in a time less than 40s.
So, minimum acceleration of B

s=1000m,t=40s, u=>5m/s

| 1
than s = ut + %- at* = 1000 = 5 x40 + Ea(f-]rO)2
= 800 = 800a = a =1 m/s
2U 2 x49
q T = . = ?8__ =.10 s

since the lift is not accelerating, time of flight will
remain same,

angle with east direction

1

———

5
tan6= 5\/§= \/5
6 =30%ie. E-30°-9

ALl CAREER INSTITUTE
> :

Vap = Va — Vg
m=(5ﬁi+53)—(5~/—3_i-5j)
= 10j m/s i.e. 10 m/s in north direction

3. Same as Q.33 (Ex.-2)

v =30 m/s

e South
v,= 10 m/s

From the diagram
10

1
tanB = §0_ = -?:
S, 6 = tan™? (é—] from vertical towards south

5.  When stationary person holds umbrella, the
direction of umbrella denotes velocity of raindrops
with respect to ground.

v,= 10 m/s ~ Va
. o 10
From the triangle tan30° = Y
TV
= v_ = 1043 km/h
10
sin 30° = — — v= 20 km/h
6. v, =2i+3] . v, = —4j
Vi = U v, = 21
Now velocity of man ;n_; = —2i-3;]
V' =V, = v, = 4142
G;,:'=«/2_Om/s




> fgﬂé!i!“%_g}%"‘?ﬁ ' Physics
2

7. For bodies to collide the vertlcal velocities should d

be same i i - =

(b) crossing time T - 10cos 30°
= u, sin 60° = u,
2
u o T = 53 h
~ oy Y3
3. (a) Speed of the child running in the direction of
T motion of the belt
IR
=9 + 4 = 13km/h

(b) Speed fo the child in opposite direction of the
motion of the belt

= 9 - 4 = 5km/h

(c) Since both the parents and child are on the moving
belt. So their relative position and speed remain

unchanged.

5
speed of child = 9 XTg = 2.5 m/s,

distance
- _ 20 o0

| time taken =
South (b) t = 2100600" = 1000 sec. Speac s
= | if the motion is viewed by one of the parents
‘ 2.  For shortest path answer to (a) and (b) are altered while answer to
(c) remain unchanged.
) sinb = Y2=1 = g = 30°
v 2

! So direction from downstream = 90° + 30° =1 20":

uth |
he | . [ EXERCISE-I (Conceptual Questions)

Build Up Your Understanding

rops | 4 & e = _
| 1. d=dy+dp+d; . 7. T=20s ,
g = L In 140 sec. number of rotation =7
d=30j+20i+30v2 Tjij] Displacement = 0
\ 2 8 a=al+az
d=30j+20i-30i-30j (wt)] + (vt)
I a=—10I Ia ———Vt‘\/§
o g d= 10 m towards west . 3
215 E
g ! “;% 2.  Displacement d = R\/g e Vavg = Totaltime
28 S e B e el YN
“3; § di S = ﬁ ;"; % | e “‘g v ='_\[§Ut-_— V_
g[ 5| Istance 2 =ll : R 1 avg 24 \/5
g g s nR 9. Let 1 cycle = 5 step forward & 3 step backwards
. § - 4" 2RV2 ' then net displacement in 1 cycle = (+5) + (-3)
£ = +2m
z 22__ 11 - . . 6
g 2 = 722 ~ 72 Net displacement in 3 cycle = bm
Z E‘i So he will fall down in the pit after completing 3
5 2 -?inr 3 cycles & 5 forward steps.
2 5
g - g 3 ;P_ = 221;- =7 Total time = 3(5 + 3) + 5(1) = 29 sec.
Q
9
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10. Average speed

Total distance_

Total time
Average velocity

27r
6.28

=10m/s

Total displacement
—— o emem g
Total time

45+7.5

11. Average speed in last half = = 6 m/s

2(12)(6)

Average speed in total journey = 19+ €

= 8 m/s
d

S IR
3U1 3U2 3V3

v = 331”2”3
avg e

V]_Vz + V2V3 -+ V3U1

total di
14. Average speed = 2 al dlstance_ 2d 2d

total time 2+3 5
2v1vo  2x40x60
Vavg = = =48 h
15. vg 14V, 40760 km /
d 2d
= d = 4
‘20 60 Y R2Tgr=g;
total time t = t, +t,
average speed = d__d _ 50x30
| t d_ d 90+60
60 90
60 x 90
~ 7150 -~ S0 km/h
15x2+5x8
17. Average speed = ~o.g = 7 m/s
18. Displacement < distance
loc 3x20+4><2_0_—!—_5><20
19. Average velocity = 50+ 20220
= 4 m/s
2x100 x50
= ————— = 66.
20. Average speed 100+ 50 66.7 m/s
X X

A BtC'tC
V

Vl +V2

Ve for second half = >

10

22.

23.

24,

25.

- 26.

27.

28.

29.

~A r 22 CAREER INSTlTﬁ

wa [ROTA (RAJASTHAN,

Vg for total =

2vp (v +Vv2)

- ZUO +Vqp +Vo

Displacement

Average velocity = o interval
A particle moving in a given direction with non-
zero velocity cannot have zero speed.In general,
average speed is not equal to magnitude of average
velocity. However, it can be so if the motion is along
a straight line without change in direction.
X = acost '
dv
V= %—):: —asint = a = a— = —acost
u=k = d_s_ =kt (v k= 2 m/s?
dt
s 3 t2 3
= Ids= 2J'tdt = § = 2—2— = s=9m
0 0 - lo
X = at? — bt3
= d_x' = 2Zat — 3bt?
V = dt —
dv a
a = P =2a‘—6bt=0:>t- 30
s=1-6t2 + 3t + 4
ds
= —=3t*-12t+3
TR
d
- & =6t-120fa=0=t-
So v=2327-12(2) + 3 = -9m/s
s = 6% — {1
ds
= T = s 2
v 3t 12t — 3t
v=0=1t=0, 4sec
v=20+ 0.1 ¢t :
dv 5
Z
as acceleration depends on time and it is increasing ;
with time, hence it 1S non uniform acceleration. %
9=a+bt+ct2_dt4 2
dy
V=g = b+ 2ct - 44
at t = 0 V=h g
dv 3
a=_dT=2c-12dt2 :
al t=0 4o 20 g

NODE02\BOAG-AH\TARGET\PHY\SOLUTION\MODULE_1\02-KINEMATICS.Pé5
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