Speed Test-2
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x=oar and y=pA

Acceleration of the particlea =2t 1 8 @
The particle retards when acceleration is opposite to

velocity.
=a.v<0= (2t-1)( -
Now t is always positive
L RE-D(t-1)<0

H<0=t(2t-1)(t-1)<0

1
1>0=>t< —andt>1

1<0 and t 3 » 9 @

or 2t-

This is not possible
or 2t-1>0&t-1<0= 1/2<t<1

dx 2

1y
V= I:}w' and vy = %:3[3!2

ov= J\’i +|’i = \}9(1214 +9BZI“
=32 a2 +p?

Aveiagespeed= Total distance travelled

Total time taken
_ x _Svpny
& /5+3A /5 3v +2v
v v

speed is the di being covered by
the particle per unit time at the given instant. It is equal
to the magnitude of the instantaneous velocity at the
given instant.

v=oa/x s —ﬂW/—:Tzudl 10. @

1 1
—-(l+4)x4—5xlx2-—x3x4 3m

The distance travel in n' second is
S,=u+l(2n-l)a (1)
so distance travel in tth & (t+l)“‘ second are

S,=u+ 2e-a 2)
Sy = uHs 2t a 3
As per question, 1. (a

SHSy = 100=2(u+at) ...(4)

Now from first equation of motion the velocity, of
particle after time't, if it moves with an accleration a is
v=u+at

where u is initial velocity

So from eq(4) and (5), we getv = 50 cm/sec.

Relative speed of police with respect to thief
=10-9=1m/s
Instantaneous scparalion =100m
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velocity v:dﬁ:ae’b‘.vo a
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accleration g = & = _gpe ™ &ag=-ab
de

An=0.x=%(lfl)=03nd

1
Att=—=, x=

)l 2
5 (1-e )_F(l e)—321”3
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At t=oo, x=

Itcannot go beyond this, so point x > % is not reached
by the particle.
a

Att=0,x=0,at t =c0, x=— therefore the particle
does not come back to its starting pointatt = oo,
Ist part: u=0,t=5s,v =108 km/hr = 30 m's
v=u+at= 30=0+ax 5 =a=6m/s

1.3 1 2
s= ul+;al = 0x5+5x6x5' =75m

Ilrd part: s=45m, u=30m/s,v=0

2 2
as ¥ U 730x30 _10om/s2
2s 2x45
v=utat= 0=30-10xt=t=3s
IInd part :

S§=5 +5,+s.
395= 75+e,+45 =5,=275m

t= ?-9 16=92s.

Total time taken = (5 +9.2+ 3) sec=

d—v—ka or d—:—k dt
v

17.2sec

dt

Integrating we get, -I—’ =—kt+c D)
2v*

Att=0,v=vy -~ ——5



Physics S-P-5
Puttingin (1) i
1 For 1< ;: the slope is negative
= —kt
2v*© v
Fort= — :the slope is zero
2
or —I,,+kl =—-lz 0r[1+2v§kl]:v—2 ¥ . i
2vp 2v v Forl>;:(hc slope is positive
N2 v These characteristics are represented by graph (b).
or v2 = 07 or v= 0 15. (d) The stone reaches its maximum height after time t;
1+2vgkt \/|+2Vé kt given by
i u =10 m/s
dx =
12. (¢) Weknow that, p:I: dx=vdt f =2y =g
x i 40 m
Integrating, Idx = I"‘l’ 10
0 0 =—==lsec
10
¢ 2 Again it reaches to itsinitial position in 1 sec and falls
or x= I("() +gt+ fi7)dt with same initial speed of 10 m/s,
0 Lett, be the time taken to reach the ground, then
a7 Veround = U+ gl
=[vplt+ gr_z+ i g“’“’ 2
2 3 5 But Voruna = u” +2gh
o B = (101 +2x10x 40 = 900
or, X=vgl+=—+—
2 3 = Vground = VOO0 =30m/s
Atr=1, x=v(,+£+LA _ Veround “U  30-10
2 3 5 = z ~ - 2 sec.
13. (¢) Letman will catch the busafier ‘t’ sec. So he will cover

4. ()

distance ut.
1
Similarly, distance travelled by the bus will be ;tllZ
For the given condition -
ut :45+%a!2 =45+1.257 [Asa=25m/s?]

= z{:‘t—SHJSI

Tofind the minimum value of u 2 = 0
50 we get t = 6 sec then,

u= 46—5+1.25x6: 7.5+7.5=15m/s
For the body starting from rest

11— =%
x =0+ 2 at=

1 5
=x = —at~
2
For the body moving
with constant speed
X =wv va
wi=x5=at=w
AR =3

at t=0,x;-x,=0

.. Total requiredtime= (1+1+2)sec =4sec

1
16. ®) L = Sert-gt-17

+
B~

= 1 =

LN -

1
17. () S=AB =;gt|2:>25=z\c=':g(n,+(2)3

and 3S:AD=]Eg (t+ty +13)2

=2
2
A
ty s = fﬁ.nf I§~ ’5
3 g Ve ] s
6S B
l]+!2+(3= —
g 2f5 3s
c
o[ s
i f_- 48
g Ve B

hih (W2 -1): (B-+2) D
18. (¢) Heightoftap=5m and (g)= 10 m/sec’.
For the first drop,

5=ut +%ng :(0x1)+]3xlm2=513&rll=1orl>l.
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SOLUTIONS

19. (©
20. (c)
21 @
22. M)

It means that the third drop leaves after one second of
the first drop. Or, each drop leaves after every 0.5 sec.
Distance covered by the second drop in 0.5 sec

=ul+%gt2 :(0x0.5)+;—x]0 — (052 =125m.

Therefore, distance of the second drop above the
ground=5-1.25=3.75m.

cr=x+3

= =1-3=x=(1-3)
dx

= Z a-3)=0

! dt (=3

=>1t=3

& 3-3)2
=x=0.

a
We have, S, =u+—(2n-1)

or 65:u+%(2x5—l)

or 65:u+%a (1)

Also, 105 =u+%(2><9~l)

or 105=u+%u i (2)

Equation (2) - (1) gives,

4():2,,,2”: 4q or a=10m/s%.
2 %

Substitute this value in (1) we get,

u= 65—%)(]0: 65-45=20m/s

.. The distance travelled by the body in 20 s is,

§= ul+-;—ulz =20x 20+%x10x(20)z
=400+2000=2400 m.

5 50
Speed, u= —m/s = —m/s
P u ﬁﬂxlsms 3 s

d=20m, u' =120xi= mm/s
18 3

Letdeclaration bea then (0)3 ~u?=-2ad

or ?=2ad ()
and (0)2 - u'? = 2ad'
or u'==2ad" -2)

(2) divided by (1) gives,
4=-‘§:d'=4x20=80m
8=z:x1 and 0=8-a(4-1)
or 11:E 8:3(4—5)
a a

8=4a-8 or a=4and t,=8/4=2sec

Now, 51 =0X2+IEX4(2): or s =8m
52:8><2—%><4><(2)2 or sy =8m

S)+sp=16m

1

x=——0o

t+5
dx -l
dr - (t+5)?
d’x 2
Ta e+

1

y=

2

N it |E
W +s)

3
xv2oa

(1+5)J
B4 (v=0)
4 sec 4 sec

(2sec) A c

=0
As the time taken from D to A = 2 sec.
and D - A - B — C = 10 sec (given).
As ball goes from B — C (u = 0, t = 4 sec)
Ve =0+4g.

As it moves from C to D, s=ul+%glZ
s=4g><2+%gx4 =10 g

1 5 1 3
y=sgn+l)"-—gn

=) %[(n + 1)2 - n2]= %—(Zn +1) ()
Also, h= %(2.1 -1 i)
From (i) and (i1)

y=h+g

The stone rises up till its vertical velocity is zero and

again reached the top of the tower with a speed u

(downward). The speed of the stone at the base is 3u.
u

l

+

v,gh

a2
Hence (3u)? =(-u)?+2gh or h=:—'
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28. (b) x=40+12¢-1
2 2 Ceudt
N u u
v=—‘£r-=12—3[' (3] -(Z)
o and BC=—2 Bpu3t
8 w2t
Forv=0: 1= A
2 (¢}

So, after 2 seconds velocity becomes zero.
Value ofx in 2 secs =40+ 12 x2 23
=40+24-8=56m
() The slope of v-t graph is constant and velocity
decreasing for first half. It is positive and constant

sl BE &

T 0w

29.

over next half. 848
/ - 4 32. (a) Velocity ofboat = —> =8kmh~!
30. (¢) Here, /‘=_/(')(l~—] or.—:,/;,(l——) 2
T dt T Velocity of water = 4kmh ™
. ! 8 8 8 5
or, (fy = (1——]:11 t=——+——="h=160 minutes
-z 8-4 8+4 3
. X t _X+2x+3x
- 5 et
( £2) 2x _ 2 _ bx
R P S Jla=—— 3=
or, v—,/(,lr ZTJ *C Virix Viiax Visiax
where C isthe constant of integration. v — X Vinax
Att=0,v=0. v 10x
.ao:/'n(o—i]w =C=0 Savi 3
2T, v 5
max
[ 2 34. () Noextemalforceisacting, therefore,
v=fy 1——J 50u+05%x2=0
ar, where u is the velocity of man.
Iff=0, then 1

A t
°=./0(|‘F) =t=T

1 =
u=—gyms
Negative sign of u shows that man moves upward.

" . scmara Time taken by the stone to reach the ground
Hence, particle's velocity in the time interval ¢ =0 and ¢ k o 4 g

= Tis given by _lo_ 55
=T T i 2
v, Inxlv: jn[,/;,(l-F)].n
= = 50 kg
=follt-—=
L 2 J 0 2ms! lO.S kg
- o 10m
IS
/"l ) =73
- lﬁ,r_ Distance moved by the man

=5xl—=041m
3L 20

when the stone reaches the floor, the distance of
S N the man above floor = 10.1 m
(E)__(E)_ 35. (@ Use ;AB=;A_\"B‘
36. (¢) Downward motion
2g vi-02=2x9.8x5



5-P-8 SOLUTIONS
= v=408=9.9 92 @ s=212-%
Also for upward motion 4 ta
02 —u? =2x(-9.8)x1.8 ‘_L_E_X=%=% ms!
y+ty X X +
= u=13528 =5.94 T
Fractional loss = 9.9-5.94 =04 43. () Distance =Areaunderv -tgraph=A;+A, +A;+A,
37. (¢) Distance travelled by the stone in the last second is sy
R_Eai (s u=0) @ N
—=(2t- vou= (i =
25 2 = .20
Distance travelled by the stone in t s is 2 10
h:lgl2 (using s = ut -rlall) (if) ; i
2 =g L I T
Divide (i) by (i1), we get Time (in sec)
—(2‘—__‘” =i_x|x20+(20x|)+i—(20+10)x1+(|0x1)
9% =50t -25, 9€ -50t+25=0 =10+20+15+10=55m
Solving, we get i :
t=5s or (:%s 4. (a h= = gi?
Substituting t = Ssin (i), we get 1
, g : (ii). we g, hy= Sg(5P=125
I|=EX9.8x(5)‘=12245m =
1 2
h;+h,= = g(10)- =500
38, ) yootdivoec thant 1+hy =7 8107
39. (b) Average velocity for the second half of the distance is = h,=375
_Vi+vy 4+8 - -
= ——==——=06ms 1 3
2 2 hy +hy+hy= —g(15)2=1125
Given that first halfdistance is covered with a velocity
2y = h3=625
of 6ms . Therefore, the average velocity for the hy =3h,  hy=5h,
whole time of motion is 6ms ™ h,y hy
or hy=—=—=
5 100 ! 3 5
40. () Bulletwill take mzo'l sec to reach target. )
: i g ]
During this period vertical distance (downward) 45.. (@) DistancefromAtoB=5= ) S
(mlveljed h)lrlhe L Distance from Bto C = ( fi))¢
=—gt* =—x10%(0.1)> = 0.05m = 5cm 2 2
2 2 . u (/1) 3
s Distance from Cto D= —=—"—— = fi;" =
So the gun should be aimed 5 cm above the target. ABnee o GO0, 2a 2f12) A=28
41. (c) The distance covered in n second is B
1 A o B C ,
Sy =u+—(2n-la ! / } } [/2 |
whereu is Initial velocity & a is acceleration h ! 2
then 26:u+¥ ) 158
= = S+f S=
zg=u+21_a 5 S+ fnt+285=158 '
2 = [nt=128 (i)
23a 1
30=u+== A3) Ef =5 SR (11}
25 e Y
R2=u+ Ta (4 Dividing (i) by (ii), we get ¢ = %
From egs. (1) and (2) we get u= 7m/sec, a=2m/sec’ 1 N2 I
.. The body starts with initial velocity u =7m/scs = S= E/(g) = ﬁ

and moves with uniform acceleration a = 2m/sec™



