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1

(3]

Slope is negative at the point E.

(b) ) )

hzvt—Egt2 or Egtz—vt+h= 0

or gt? —2vt+2h=0 = tltzz%

1X3=%or 2h=30mor h = 15m

(b)

Area between v — t graph and time-a

1 1
=§x3><20+1x10+§x1x10

= 45m m.

SAPTA
X = 2t3 +21t% + 60t

:.v———6t2+42t+60

But, v = 0 (given)
t2+7t+10=0

= t=-b5s

or t =-2s

dv
a=—=12t+ 42
dt

ali=ss = —60 + 42 = —18ms™2
alp=—ps = =24+ 42 = 18ms ™2

(b)

Between time interval 20s the 4s, there is non-
zero acceleration and retardation. Hence, distance
travelled during this interval = Area between
time interval 20 sto 40 s

1
=EXZOXB+20X1:30+20

=50m

()

Slope of displacement time-graph is velocity

74 (b)

v; tan6; tan30°
v, tanB, tan45°
vy, =1: 43

1

V3

Area under acceleration-time graph gives the
change in velocity. Hence,

Therefore, the correct option is (b).

vm ax

1
§x10x11=55ms"1

8 (a)
papgticl f statt =0

v=u+at=0+3%Xx2=6ms !

The velocity for next 2 s

UIIIIIIII = + at

=6—-3x2=0

mrrerrr

v

=0

3+

12

4—>t

Hence, v — t graph will be as shown.
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(d)
The velocity-time graph for the given situation
can be drawn as below. Magnitudes of slope of

OA=f

(ms™)

1 | C
o D E X

R e

And slope of BC = g

f
17=ft1=§t2

tz = 2t1

In graph area of AOAD gives

Distance, S = % ft? ..

)
Area of rectangle AB ivegidist elledfin
time t.

Sy =(f )t
Distance travelled in time t, =

1f
22
Thus,Sl +SZ +S3 = 155

S3 = (2t,)?

S+ (ftt+ ftZ =158
S+ (ft)t+25=15S

(ftt=12S ... (ii)

From Egs. (i) and (ii), we have

128 (ft)t
s 1
5 (ft)t
. t —_— t
Pt =

From Eq. (i), we get

10

11

X
A ORV,y =
VuVq

12

5_1 2
S =5 ft)

'5—1 (t)z_l .2
“S= 1) T2/
(b)
Given, x=4(t—-2)+a(t—2)>
=2 4424 —-2)
v—dt— a
Att=0, v=4(1-aqa)
Acceleration a = & = 2a
dt?
(a)

Let t; and t, be times taken by the car to go from
X to Y and then from Y to X respectively.

Tl xy (o)

Then, tl + tz = B vava
Total distance travelled
=XY+XY=2XY

Therefore, average speed of the car for this round
trip is

distance travelled

Average speed =
8esp time taken

2v,v4
Uy + Va

(9
Time taken by the body to reach the point A is t;
(During upward journey).

The body crosses this point again (during
downward journey) after t,, ie, the body takes the
time (t, — t;) to come again at point A.

So, the time taken by the body to reach at point B
(a maximum height).

th— 1t
=t1< 2 )

[ Time pf ascending = Time of descending]

path
2

So, maximum height H = % gt?
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13

14

15

(d)
The distance covered by a body moving with
uniform acceleration is given by

t+1 t2
S=Uu —a
2

As body starts from rest, therefore initial velocity
u=20

-~ Distance covered by the body

1
= — tz
S > a

Or

(a)
Velocity v = av/x

:(Z\/;

dx
dt

E—ocdt

Or -

Integrating

(% -« SAPTA

satt=0,x
= O ad let at any time t, paricle is at x|

x1/2

1/2

Or =at

Or x1/2 =%t

2

Or x=% X t2 = x « t2

(9
Parachute bails out at height H from ground.
Velocity at A

=.2gh

=+/2%9.8 x50 =/980ms™!

-1

The velocity at ground v; = 3 ms (given)

-2

Acceleration = —2 ms (given_

16

17

h =50m

V =N2gh

v? — v

2 %2
~980-9
4

H =24275+h

~H—h-=

—971—24275
== )

= 24275+ 50 =293 m

(b)
Given,a = at + 8
dv
E—at+8
ot t t
fdvzfatdt+fﬁdt
0 0 0
—at2+ t
V= > B

(b)

The displacement equation is given by

RASHF

Velocity = rate of change of displacement

) dx
ie, v=—

dt
d at  a,t?
_%<a°+ 2 3 )

ie a= dv
' dt
_d (al 2a, )
dt\2 3
2a,
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2a, 6t2
= ——= ds = <T+ St) dt

Integrating again, we get

(d)
From first equation of motion, we have s t (6t2
f ds :J- <T+ 5t>dt
v=u-+at 0 0
3 2
Given,u = 0,a; = 2 ms™2 s = 3t + 5t7
3 2
t=10s,
When, t = 25,5 = 3 x 2 4 322 _ 358, 5x4
v, =2%x10=20ms™! ' ' 3 2 3 2
In the next 30 s, the constant velocity becomes =8+10=18m
v2:v1+a2t2 20 (d)
Given,v; = 20ms™Y,a, =2ms™2%,t, =30s The average speed
v, = 20 + 2x30 =80 ms_l. v _ length ofpath ACB (1)
2V time interval (t, — t;)
When it decelerates, then
2 2 ¥, s
vs = u® —2a3s
Here, v; = 0 (train stops), v, = 80 m !
B
a; = 4ms~? o " "
0=(80)2-2%x4Xs And average velocity,
_80x80 _ displacement r, —r
Or S=—p— = 800 m. V= p _ T (i)

"~ timeinterval t, —t;
S A P I A u k t 'srtl-n‘ce is always be greater
de of displacement. So

y
T A B the average speed will always be greater than or
equal to the magnitude of average velocity.

From Egs. (i) and (ii)

19

o Vay displacement <1
v,y length of path (distance) ~
(b)
. _av 21 (C)
Given, &= =6t+ 5 Let particle start from O and travels distance
Or dv = (6t +5) dt d1(04),d,(AB),d3(BC)

Integrating, we get

From equation of motion, we have

v t 1
fdv=f(6t+5) dt s = ut + = at?
0 0 2
_ 6t2 L t1=2S ; t2=4s ; t3=63 ;
or v= (% +5t) &% % e}
Agai =&
gain V=4 ForOA: t=2su=0
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1
d, = > a(2)? = 2a

ForOB: t=4s,u=0

s =1a(4)2=8a
272

d, =8a—2a =6a

ForOC: t=6s,u=0

1
S = > a(6)? = 18a

Distanceinlast2s = 18a — 8a = 10a

dy:dy,:d;=2a:6a:10a

dyidy:d;=1:3:5
22 (o)
1
h:0+5gt2:tzoch

t; |hy 164
“t, Jh, 25 5

23 (b)
The distance travelled in t sec in upward motio
is

v=04Q@Bu=0)

AB in 5th

sec (6th sec)

haj<—} o

1
s=u——-gt—-1)
2
1
AB=u—§g(2><5—1)

AB = 19
=u 2 g

Distance travelled in 1 s in the downward
direction is

1
BA =0+ g(1)?

It is given that these distance are equal. Therefore,

SAPTAR

24

26

9¢ 1

uTg =38

= U=5%x98=49ms™!

(d)
The student is able to catch the bus if in time t the
distance travelled by him is equal to the distance

travelled by bus in time t
ie, $1 =S, .. ()
From Eq. (i)

0 +% at? =ut—d

Or at? —2ut+2d =0

[t is quadratic equation

Sg't — +2utv4u?-8ad _ +2ut2vu?-2ad
[l 2 - 2

For t to be real

u >vV2ad >V2x1x50=10ms"?

()

Let body reaches the ground in ¢ sec.

=~ Velocity of body after (t — 2) sec from equation
of motion,

SHI

Andt' =t —
~v=g(t—2)
Distance covered in last two sec
h=gt—2)x2 +%g(2)2
60 = 20(t —2) + 20
Ort=4s
Hence, height of tower is given buy
h=ut+ 1gt2
2

1
h = Egtz[-'- u = 0]

1
=5 x10x (4> =80m.

27 (¢
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29

30

31

32

Given, s=t3—6t>+3t+4

Velocity ~— v="=3t2—12t+3 ()

. d
Acceleration a = d—: =6t—12

. (i)

Since, acceleration is zero, so, 6t — 12 = 0,ort =
2s

So, velocity v at

t=2sis=3x22—-12%x2+3=-9ms?!

()
Given, v = (180 — 16x)1/2
Or v? =180 — 16x

Differentiating with respect to t, we get

5 dv_o 16dx
Ve dt

5 dv_
Ve

dv_
dt

—16v

= -8

Hence, particle decelerates at the rate of 8

E
v
— =2
ai =TS SA Pl A
N ©W_ _sa
ﬁ -_— .

0 t
= f v=12 dqp=-25 f dt

6.25 0
N ~2.5[t]5 = [2v%/7],
= t=2s
(c)

1

Given,s =2mu=80ms -, v=0

From v? =u? - 2as

(0)2=(80)>—-2xax?2
Or a =22 — 1600 ms2
(d)

From equation of motion

= ut +~ar?
S=UuU za
1
x=0+5><10t2=5t2 . (i)
1
x+3=0+z><10(t+0.5)2
1
x+3=5<t2+Z+t) .. (i)
Subtract Eq. (i) from Eq. (ii)
3= (1+t)—5+5t
T4 T4
3 5—5t
.=
7 5t >t 7
_—— : [ —
4 20 °
Now, v=u-+at
—0+1o><7—35 -1
v = %— .0 s
X
3m
Given, x = 6t — t3
dx
— =12t — 3t?

a 0=>t=4
—_—= = =
dt °

Now, again differentiating Eq. (i), we get

d*x =12—-6t=12—-6(4) = —12
dez B B
. d?x . .
Since, —;7 is negative, hence t = 4 s gives the

maximum value for x — t curve.

. d?x d%x
Moreover, acceleration a = P att =0,— =

dt
12 ms~2

(d)
Since, the initial position of cyclist coincides with
final position, so his net displacement is zero.
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35

36

Average speed =

total distance travelled

total time taken

_OP+PQ+Q0
N 10

km min~?

1+%x1+1
= T km min~

1

T+ 4
=0 x 60 kmh™! = 21.4 kmh™?

(©)
Let initial velocity of body at point A is v, AB is 3
cm.

v B c

3 e L
< 3cm >je— x —>]
vi2

From v? = u? — 2as

(;)2=v2—2ax3

azg

Let on penetrating 3 cm in a wooden block, t
body moves x distance form B to C.

So, for Bto C
u_zjv_ ’
2
s=x,a=— (deceleration)
7\ 2 2
2 () — -
(0) (2) 2. — .x

(d)
Let acceleration is a and retardation is —2a. Then
for accelerating motion

v .
tl == '(; (1)
For retarding motion, t, = % (1)
Given,
4t =9 o+l mg 53l g5l
= > -4 —= = —= = —=
1 2 a 2a 2a a

Hence, duration of acceleration, t; = 6's

37 (b)
The ball is thrown vertically upwards, then

according to equation of motion.
(0)2 —u? = —2gh (1)

And 0O=u—gt ... (ii)
From Egs. (i) and (ii),

_gt’

h
2

When the ball is falling downwards after reaching
the maximum height

1
s=ut' + Eg(t’)2

h 1
— = ! — "2
5= (Ot +28(t)

Hence, the total time from the time of projection
of reach a point at half of its maximum height
while returning =t +t’

RASHE#

38 (a)
From equation of motion, we have

h= t+1 t2

taking upward direction as negative and
downward direction as positive, we have
h =65m,

2

u=-12ms landg = 10 ms™

1
65=—12t+5x10xt2

5t2—12t—65=0
(t-5)(G5t+13)=0

t=5s

Page|8



39

40

41

Tu =-12 ms™
lg

(b)

Average velocity is that uniform velocity with
which the object will cover the same displacement
in same interval of time as it does with its actual
variable velocity during that time interval.

Here, total distance covered

=Bms1x20s)+ (4ms™1x205s)
+(5ms 1 x205s)

= (60 + 80 + 100) = 240 m

Total time taken =20+ 20+ 20 =6

_ 240
~ Average velocity = 0 - 4 ms~

1

()

Here,s; = 40 m,s, = 65 m,

ty =5s, a=?

50

_>v 2
25

=2ms~
L)
Now, s :ut+5 at

1
40:5u+§x2x25

Or 5u =15 or u =3 ms™!

(c)
dx
v=—=0+12t-3t2=0
dt
= t=2s

_S;— 51 {6 4Q) ¥
—-SAPTARASHI
k at®inefic ergy=%mv2

Hence, distance travelled by the particle before

coming to rest is given by
x=40+12(2) — (2)3

=40+24-8=64-8

=56m
42 (@)
Distance coveredin 5 s
1
= — tz
Sy > a

_ 1 (5)2 _ 25a
—2%) =T

Distance covered in 5th second

1 9
52=§><a(2x5—1)=§a

s2 9
s, 25
43 (b)
E = KFeAPTC

[ML?T 2] = [MLT2]*[LT ~?]?[T]¢
[MLZT—Z] — [MaLa+bT—2a—2b+c]
~ra=la+b=2=>bh=1

And —-2a—-2b+c=-2>=>c=2
~ E = KFAT?

Required percentage error is 2%+2X 3% ie, 8%

45 (a)
Bxt is unitless. . Unitof Bism™1s~

1
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