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1
KINEMATICS
|
[ Exercise -1 | SINGLE CORRECT ]
1. B 3. A
10m d/3, t, : d/3.t, : d/3,t,
B V,=2m/s V,=3m/s "V,=6m/s
< d >
d/3 d
C t,=—2 =2
& Now 1 v, 6
AF—Tom——" "
d/3 d
Fly start from A and reaches at B. t, = 3 = 9
(AB)2 = (AC)?+(BC)?
d/3 d
AC =v10%+10% =10+2 2322 _ 9
’ V2 ° 6 18
B . d 18
Average Velocity = 9 d d 6" 3m/s
6 9 18
10m 4. B
t=62.8 sec
in each lap car travel a distance = = 2xR
A o2 C =2x3.14x100 = 628 m

In each lap displacement of the car=0

AB = 1[(1 0\/5)2 +102 =10+/3m Average speed

Total Distance _ 628

= = =10m/s
2. B ~  Total Time 62.8
d .
FromAto Bt=— hr . Total Displacement _ 0
' 20 Average Velocity Total Time
d
FromBtoAt= 30 hr 5, A
< d - > 2s =gt?
A t B
s= lgt2
< d > 2
A t2 B V= % = gt
dt
Total Distance 6. D
Average Speed =" Total Time _
2d 2d 7 ¢
= = let the accelration of the bodyisaand y=0
ti+t,  d + d
1 1
2030 then Xy = EatZ = Ea(-l 0)2
v =24 km/hr
X, = la(20)2 — X
2
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=a=0
=—a (20 _1a (10
2 /nx
—Z=0
1 X
=—a(10)(30) x=1m
1. C

X = %a(SO)Z —%a (20 ” . .
F =2sin 3nti + 3cos3ntj

1
=_~a(10)(50) a= %:ZsinsntﬂScosSnﬂ

“XyiXp:iXz=1:3:5

\ t . t .
Idv = 2Isin3nt dti +3I cos 3mt.dtj
0 0 °

8. B
Stone is dropped
so time taken by stone to reach the bottom of the wall N N
t y Vz—i[COSSnt]Li+i[sin3ntjéj
1 3n 3n
= —gt1 r t
2 I j[ [cos3nt—1]i+— Sln37'tt]:| dt
2h . o o
=1 :\/— —(|) . .
’ R 3t [dt i+ [sinantjat
time taken by sound to comes from bottom to upper r= Tan ICOS T _I |+;J.sm )
0 0 0
end t, = h (i)
2 — R 2 R 1 R
Y] . t 0 . t 4
———[sin3nt] i +§t| —Q[COSSTE’E]O j
2h h
Total time =ti+12 = ) v Fort=1sec
. 2 2
r= I +3—2 j
9. B T T
x =5 sin10t 12. B
v, = X _ 50 costot F=Be™
dt
- _B_
Similarly y =5cos 10t a= me
dy v t
\Y -50sin10t
YT ot - Idv =IEe’°‘dt
0 [¢] m
V net = V + V
2/ain2 2 v b [a_Ct ]
Voot = (50)2(sin2 10t +cos2 10t) = 50 m/sec c
B
10. D At t=oo V=
v=/nx m/s (Given)
dv 13. B
a=v— )
dx v =t -t
d dv
= | —(/nx sLoa=—=2t-1
=a=/nx dx( ) ot
/nx Motion is consider as Retards
a=—- when V & a are in opposite Direction
X Case-1
Fnet = 0
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lfv>0thena<0
Butt?—t>0,t>1
anda>O0fort>1
so not Possible

Case-2
v<0,a>0

t?-t<0, 2t—1.0

1
te (O1), t> >

l<t<1
2

14. A

distance Travelled by

1
ball in 2 sec = 5><2+§><1O><22

=30m
andvattime2sec=5+10x2=25m/s
Relative Method
w.r.t. Aball
A
t=2 sec
I
t= 30 — 2sec 50m
v,-25
@ 25 m/s
30=2v,-50
vi=40m/s
15. D
t,
t
H
[7777777777777777777777777
16 C

max

. H =u—:>u= 2hg
29

Given H,,,=5m

17.

18.

19.

20.

(_u_ [2oh _ [H
g g g
f2><5

= =1sec

10

-, in 1 min = 60 Balls.

B
Length of groove is L

L \F
t1 = = [—
Jeff g
L
ty= |——
gsin30°

- t1 :tz =1 \/E
C
d
Vo= d_)t( (slop of x-t graph)

AtCtang=+ve AtE 6>90°(-veslop)

AtD p=0°  AtF 0<90°(+veslope)
-. AtEv__ is negative

inst

C

From graph it is clear that velocity is always positive
during its motion

so displacement = distance

displacement =Area under V-tcurve

=l><20><1+20><1+l><1><10
2 2

+1x10+1x10
=55m

D

U

S B
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21 . C 24- B
Equation of given sin curre is Area= 0.4x0.2+0.4x0.2+0.4x0.2
X =—Asint 1
dx +—x0.4x0.2+0.6x0.2
V =—=-Acost 2
dt
Area=0.4 Ua.dx =Ivva
v
/\ Now, vZ —vZ =2(Area)
|/ N1 vZ=0.8+(0.8)°
V.=12m/s
22. D
From graph 25. B
a=-AV+B Parabola
dv _ _[ ot
B-AV
-1 rdk
=>—|—=|dt — =
NP [ let (B—AV) =K )
-In(B—AV) = At+c O T 2Tt
c=-InB (Whent=0,V =0) x =—t(t—2T)
~ —In(B-AV)=At-InB x = —t% + 2Tt
1 B I _ otroT
t=—In dt
A (B-AV
B \%
M= =B-AV=Be™ &x 0 T 2T
B-AV and ——% =-2 Pt
B dt
=V =—(1—e’A‘)
A
26. C
VA
a A
O -
S t
>t
-2m/s®
23. B
Point C 27. D
y r'
p C
Speed
A
X
© T 2T t
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8. B 33. C
Particle comes to rest when v=0 v-tDisplacement is zero
on observing graphs — V=0 at t=0, 4.66 sec, 8 sec
Incorrect t=5 sec X
(m)
29. C
Rate of change of velocity is maximum
t=41o0 6 sec 024 6 8 s
-20-10 =30 15 m/sec?
a= 6-4 - 5 =~ m/sec 34. A
N
3. A v
a=5m/s? (intime 0 to 2 sec) \
1 2
15=—x5x(2 O e
Xt 2 x5x(2) t (upward direction is +ve)
“ X +15=10= x; =-5m
31. A
35. D
The slope of curve ¢, and ¢, is constant.
so, their Relative velocity is Non-zero constant not a
10 variable quantity
t 3. D
2 . Slope of v-t curve gives aceleration
—20 Here slope of P, >slope of P, (&, >a,,)
-. Relative velocity in their motion continousely in-
creases.
tanf=—
37. D
20
and tan®= 2-x YA
r N
10 20
<32 = X=—8ec
X emX Vit L s
Cd » X
Maximum Displacement A
:%x2x10+2x10+%x§10 -
Vt B t—
=33.3m
32, A 38. C
Total Distance = Upper walla area + Nichewala
n ‘Lu=0
=33.3 +l>< 2—E ><20+l><2><20
2 3 2
~33.3+33.3 H
’ ' V5 =+/2gh —gt
=66.6 m Tu
v ®
394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564 M 0 T<i> 0 N EEEEEEEEEE
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053 www.motioniitjee.com, email-hr.motioniitjee @ gmail.com Nurturing potential through education




Page # 6 | Solutions Slot - 1 (Physics)

Vg =—gt _U?sin20 43 u?

sorange =~ = 5
Vg =V, — Vg =—gt+2gH +gt g 29
= 2gh[uptotime gj 45. A

where T = Time period

T
After B Vg =0

VAB = VA - VB
=—gt
9 46.
39. C
VAB =10—5=5m/S
10m/s 5m/s
= = . 100
@ t=——=20sec
< 4 5
100m
40. B H=4Ot—%><10><t2
V, —im/s and V, —im/s 2
E~ 50 M =380 5t -40t+H=0
t= H = H 2@ Now, t1+t2=%=83ec
Ve+VWy H_ H 4
60 180
47. A
- t=45sec By Equation of trajectory
2
41. B y=xtan6- ng >
a = acceleration of lift 2u”cos™ 6
u = velocity relative to lift 0=53°
é(ijcgr?ig(goi)rao)b)l(etm Ly C4x 10x2
3 1800
f= 2u T »
g+a Ta =180y =240x — x
= at+gt=2u ? ‘_
- 2u—gt ,'/. ".““ 48. B
t V=ai+(b-ct)j=u,i+(u,—gt)]
42, D
Horizontal Component of velocity
Because — there is no acceleration in horizontal Di- 49
rection )
43. D U2
h=—L
29
At maximumm height Vy = 0 >
=V, =u, =Y~ ucoss
2
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u.2,/2gh 2u, 2./2gH
g g g
4, B
R=2u |20 >
g 1 5
50. B = uyt-ant u, =50c0s53? = 30m/s
\9
A < 75=4o_t-%><10><t2 u, =50sin53°= 40 m/s
\>/
7° o]
A > —s =12 -8t+15=0
p<9m> 5
= t°-5t-3t+15=0,t, = 3sec, t, = 5sec
T_2usin37° X, =30x5=150m
g x; =30%x3 =90m
. Xo =Xy =150-90 = 60m
=—2X15X3=1.88ec 2
10x5 35. A
9 Int=2sec
Minimum Velocity = =§=5m/s X =30%2=60m
1 2
=40x2-—x10x(2
5. C y > @)
=80-20=60m
Distance = g0./2m
56. C
H=20m,u=0
VCOoS ]
_Sy=uyut— —qgt2
0 Sy = ut > gt
ucoso
/2><20
) T= =2sec
Horizontal Component 10
ucos6 =vcosa ’
- V=ucosfseca Range = ut +§9t2
52. D :0+%x6x(2)2:12m
A 5. C
uz 2 2
v,” —(4F =-2x10x0.45
0 “;‘{ kT
, C v,2=7m?/s?
Both may have same time of flight y
T 2usin® v, =5c0853%=3m/s
o g Vg = (V R+ (VP =o+7
u 2 = 4m/S
coHp ==
29
= u, =.2gH
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v

2u
T= y
gcoso
_ 2x543
10x cos 302
T=2sec

63. C

2usin®
geff

T=%\//§\/§)=23ec

59. C
Time is depend only in vertical component Vy
but in both cases Vy=0
-. Both will reach the ground at the same time

60. A
1 » T= 2.V
Range =§aXT gcoso
1 .
=—gsingd
> g
64. D
Horizontal velocity of bomb with respect to plane is
zero.
61. A v
X &
T o
N\
5
0
l " 539 Q ‘
As particle has thrown | from ground. R=u,t +laxt2
u? 2
“Hypay =2—g=5m [ u, =0.u, :v]
- frominclinedplane  H, =3m T 2u, _ ov
gcos® gcoso
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65.

66.

67.

68.

1 2
R=—xgsindx ———
279 g°cos®6
v2
tanBsec6 =Tvtan6

B

aAB = 0

- Straightline
C

Given V,co0s6, =v,c088, = Vv,, =V,

V, :VXA3+VyA] A :VXBerVyBj

“ Vg = VyA] - VyB] (Verticle Line)

R- 2uu,
g
D
2u,
T= s - same
2
HoD
29

2u,U,  u®sin20

R:
9 g

when anglein 6 and 90 — 9 Range is Same

Vg = VoI = Vo J = Vi1 =Vyy )
V,, —V V,, <V
2 1 2 1

tano=| 2L | ¥ Y
Vox =Vix JVax > Viy

tan6 =-ve

69.

70.

71.

72.

D
N“
Vir=VyVr
Wt I E
N
SY Voa
South - West
D
‘7r = ‘71 - ‘72

Ve| = \/v12 +V,2 —2V,v, COS0
|\7r|max when cos 6 = -1 0=mn

:>Vr=V1+V2

C
N Vs N
VS S
S, 2 Ve,
30° 302
10km/hr
E W >E
s, Vs,
S S
East component of both ship must be same.
from fig :- v, sin 30% = v_,
Vs, = 11—0 =20 km/hr
Y2
A
B y
9
B A
$ ban
26 i3]
A O\ N
5m —« 3Ny
Al _ai (5,0)

Draw a perpendicular from Aon the line of a velocity of
the particle B.

sin37‘—’:ﬁ
5

AB =3m
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73. A {= 0.2
Each porticle move T4
perpendicular with the neighbour particle so no com- = 0.05 hr = 3 min
ponent of v along the line of motion of neighbour
velocity so vel. of approach =v t== 0-;)5 %60
=1 _a =1 min
v t, +t,=4 min
77. B
74. A
Given v, + vy, =V, B 0.05 km
=V, +Vp, =16 -1) v, Vor
(y—V.=8 © A 0
from equation (1) and (2) 37° <
v,,=12km/h . s
v.=4km/h 3 A v=4km/hr
75. A V,,=5km/hr
Drops of rain move parallel to the walls if Ve makes o v
angle with the horizontal. sin @ = gf
Y d 4
¢ te ———— =080 =—=0=37°
g e Vv, C0s0 5
« + V2
sin 37° = - = v, =3km/hr
v, v S
‘ 78. C
VRC = \7R - \70 N
o n < —y -
= Vo] - Vi £ Vo= uVe
S =V, +(-V,)
Ve _8 I,
tan v, 2 > SE
o = tan -1 (3) VW=20km/hI’
76. B Vu
i VC VWC
4km/hr
5km/hr i
470} d=0.2km
i—> 4km/hr
<+ 79. B
B C
4km/hr 6om| Vo
T A
AP v
Given :V, =5 km/hr
v=4 km/hr d=0.2km
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v, =—=12m/s

m

v.=bm/s

v.=y(12P +(5F =13m/s
80. B

8. A
~5-5-5+v,=0

V,=15m/s |

82.

83.

84.

A
+2-V~V +1=0

VB:Em/s T
2

A
—a—a;a,+=0

aB=(i_Ej:l(f_a)T

2 2) 2

A
—a +2+2—-1-1-a =0
a=1m/s®T
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[ Exercise -1 | MULTIPLE CHOICE QUESTIONS ]
1 AB,C,D =as= T kv
" XCoT2pF m.m
(A) 0= o t>—pt3 As vT al
o and when a=0, velocity remains constant
= t=—
P cD
B)  v= % =2at - 3pt° _®
-)
20, —
v=0=>t=— - <
3p Yot Lot
, a a
d=x -
©  a= 7 =20-6ft Tl g, W)l
when t=0 (C) Moving with costant velocity
a=2a, ;v=0 (D)No
(D) Acceleration at t=31;3 : a=0 AC
netforce=0 VIt VT
. av
2. AC 3= o

w05t T _OF

Whenv=0att=2sec.

: 512
Max displacement = 10t—?

putt=2 = 20-10=10m
Distance traveled in first 3 seconds

=10+(0+%x5x(1)2]
=125m

3. B,C,D

dv
a=—
dt

—

(©) '\ai Object is slowing down.

L
origin

(D)

the particle is moving towards origin.

(C) In circular motion speed may be constant but
velocity will not be constant and particle have some
acceleration.

AC
(A) At the top of the motion v =0 buta =—g.

i v=0

=g

dv i
a=— :

(A, B) dt 4

@)
(C) If particle is moving with costant velocity
(D) No
AD

%<
AB=l=2Rcoso B “

a=g cos 6
v2=2xg oS B x2Rcos6

1
voecos® and 2R cos6 =59 coso t2

4. B,D
F_=f—kv
net
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t2:ﬁ
g
9 C
VA
1m/s|-
O ;SEC t
(1
Area = =—m
2 2
T Y
ity= ——=—m/s
Av velocity o2 4
10. AB,CD
(@ At T (velocity changes its direction)
(b) slope constant
(c) Upper wala area = Niche wala area
(d) Initial speed = final speed.
1. B,C,D
1, .2
- ut——at 4 m/s
s = ut 2a Pl 2m/s
=4 =2+ax4 | || N 3
3 | Belt
= —E m/s? <—4m/s
1.3 2
= -—x—=x(4
B)  Nows=2x4 x5 (4)
=8—12 =—4m (w.r.t. ground)
w.r.t. Belt

(€ u,=6m/s and v=0

S= 6><4—%><g><(4)2

=24-12=12m
(D) Displacementw.rt. ground is zero

1.3 .
= ——x—=xt
0 = 2xt 5%%

12.

14.

15.

16.

(@)
(b)

Total Desplacement

Average velocity =

Total time
__a _v
~Ba/v 5
Ato D 2a _2
ob=%3av "3
Ato C= aV3 =ﬂ
2alv 2
AtoB =2 _
alv

Objectt
CcD
From theory.
CcD
u®sin20
-9
2
\/7:—2Osm 0 :>sin26=—3
2
- 0=302
2 1
2 o \/ﬁ X—
— S'”zez( )4 ~0.25m
max 29 2x10
Minimum Velocity ucos6
=4/20 xc0s30°
=420 xgzﬁm/s
A,B,C,D

2

u
- — = u=./2gh
h 293 g

R= nHrnax
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17.

18.

u?sin20 0 u®sin® @
g 29
4=ntang

4
—tan!| —
0 =tan [nj

4u®sin® _ 2xu®sin20

gT? = R xtan®
g g
gT2=2Rtan6
oAy oy
g max 2g
. Ratio 1:1
AB

Put the value of T, R, H, in the given equation and
solve each option.

AB,CD

gx®

2u?cos® 6
Given y= ax — bx?

y=x tan®-

g

oncomparing tané=a b= o6

~1+tan®0=sec?0=1+a

19.

20.

1/2
b= %(Ha"‘): u =(2—gb(1+a2)j

1

s U, =ucosB =u.

1+a°
and 6 =tan"'(a)
A,C,D
T= A S04 &
g g
= H=0.8m

R=0.4 x4 =1.6m

and Uy=/2gH = v/2x10x0.8 = 4m/s
0=45°

B

As 9 T, Hand T both increases

ButR T from 02to 452 & at 6 = 45 °Max then decreases
Ans (B) RT then | [6 from from 30°to 609]
whileHT and T T.

Mortion-

Nurturing potential through education
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I
[ Exercise -1 | SUBJECTIVE PROBLEMS ]
——BX—>  —X —> 1
f 6 t X 60m/s
1. A t1=_X B t,==— C 30mv/s}-
40 60
5. '
Total distance travelled 0 »E
Average speed = Total time taken 1530 60 903
7% tan@ = Ymax
“Bx  x 30
— V. =30x2
40 60 =60 m/s
=42 km/hr (@ Total Distance
2. As the particle is left =%><30><60 +%><60><60
+AY =2700m
v, <«— =2.7 km
a
- +
< > (b) Max Speed
0,00 X v
_ 9 = —max
) 2=tan 30
3 Vmax = 060m/s
' (c) Positions of the train
Vi
[st Positon = %x15><30 =225m
vj 1
lId Position = 2700 —§X30><30 =2250m
Change in velocity = V5 = V;
v
=2nR=2nX1O=£cm/min 1 B C
60 60 3 20 m/s
|Av|=\/§V=x/§xE=@cm/min 6.
3 3 D
\4 >
a. A " 9 19t
v.=54km/hr=15m/s
' for AB 20=0+5t= t=4 sec

v=0 .. 0=15-0.3t
= t=50 sec
Distance travelled by the locomotive

1 .
=ut-——at
s=ut 5

s=15(50) —% (0.3) (50)2

=375m
Position of the locomotive = 400-375
=25m

forCD 0=20-2t= t=10sec

Area covered = %x20x4+5x20+%x10x20

=240m
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| Solutions Slot - 1 (Physics)

Vax = ot
_ @ U= 0 max
Displacement = %xtht + (25— 2t)x 5t +%><t><5t
=125t - 5¢t2
h 2
. 125t -5t
7. Max height of B Aaerage velocity 20 = BT
125t -5t =500
L up T t=20,5
ans t= 5 sec
u? — 11. Particle return to starting point
2_g =4h=u, =y8gh it means displacement =0
. upper wala area = Niche wala area
Relative velocity V,; = g _ /89 - /89h "
h _ L 20t
t= Jagh \8g
10 ¢t
8. . 0
0 T
_ 10 20 25
1 1 =0.4m/s
s= §x0.2>< 22 A 525 T
=0.4m
(Vgs =—19.6-0.4) i]
=-20m/s 1 tan @ = 20
ag, =0 é{5x9.8x4} 5
b 2 t=2sec| =19.6 X
1982 tan 0= —gg) = X = 4(t-25)
=19.6m/s
for next 1.5 sec Now, l><20><20+l><5><20=l(t—25)><4(t—25)
=20x1.5=30m 2 2 2
Total Distnace = 20 + 30 On solving t = 36.2 sec
=50 m
12.
9. Area of V=T curve give displacement. Att=2 sec . 9=45°
Distnace travelled by the particle w V=V,
=50 + 50 fort =4 sec, uy=0
=100 m
Av. velocity = zero Yy
) y T=E:>uy=40m/s
N st t=2sec vy=40—20=20
V ~V,=V,=20
v=1(20) + (40f =205
5t
10.
t (251 25
tan6 = Vm% =5
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Solutions Slot — 1 (Physics) |

13.

14.

15.

16.

u %, ucosd

501;
30
5043

v

u=50./3 m/s

u, =50 m/s

V =u=50 3

Vy = uy — gt= 50 — 10t
fan (-60)=>

t =20 sec

ox®
= 3 D —
y= 3 >

gx°
2u2cos? 0
oncomparing tan® = +/3
and u?cos®0 = 1

y = xtan 60—

6=60°

u=2m/s
u
u/2 sl
S .
3 l\ » U cos 30°
u cos30°
_uB _u_os
2 2
u= 100 :50(\/5—1)m/sec
\/§+1
1
S= 100x3+5 x30x3?
=435m
2
o 2 190F  Gizsse _ 1155,
max- 2x10
Total =348 +H__
=348 + 1155.2

=1503.2 m = maximum altitude

(b) u=190 sin 539;—ay=10 1s,=—348

1
—348:152t—5><10><t2

5t2— 152t - 348=0
t=32.54 sec
Total = 35.54 sec
(c) R =435c0s 53° + 190 cos 53 x 32.54

435 3 190 2 32.54
= X5+ >(5>( .
=3970.56m
17.
/2_h =5secC (h=vy)
g
y=125m
Now, tan37‘—’=g3§=E
X 4 X

x=500/3

. x:ux5:>u:%m/s

8m/s
_—

18.

‘. 8m/sec J

g sin (37°) t=6

V=46°+8" =10m/s

20m/s

19.
37°

T= 2u  2x20
gcos37? 10x4/5

R :laXT2
2
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| Solutions Slot - 1 (Physics)

20.

Now,

21.

22.

R:%><1Osin37‘—’><T2

:l><10><§><(5)2 =75m
2 5

2 af 2 ain2
I:{:u sm29; H:u sin“ 0
g 29

2usin®
g
Due to acceleration in x-direction range will increase.

. URY:
(2u:3|ne)+l><g>< 2usin®
2 2 o]

R'=ucos

usin20 u®sin®e

R'= + =R+2H
g g

YAK B

ALK37° X

wa:\—/b \7w

Vp = Vi, +V

=10i +12j+ui

=(10+u)i +12]

tan 379 = 12 :>§— 12

an 10+u 4 10+u

10+u=16

u=6m/s

Vertical component of both particle be same for colli-
sion of particle.

23.

24.

Now,

(%]
AN
gb@ /77/3
30 |V
w.r.t. B
60° 1043 300

Ae——20m —"
V= 1043 — (11043 )= 20v3m/s
Vje,=30-10 =20 m/s
Vg = 20430 +20]

we solve the problem w.r.t. Bthen
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Solutions Slot — 1 (Physics) |

distance

shortest Distance BC = 1 sin 602

V3

= ?m = 50\/§cm

25.

V, =V, +V,, =—20]+15i
V,, =V, —V, =—20j+15i —5i =10i — 20]

tano =12 g tan-[
20 2

26.

27.

N T
100m 0
200 l
200 moovi K
4m/s
v L S
' 2m/s

28.

tan6=2

1
tan¢g =—
¢ 2

4 sin o =2 sin (90+¢)

4 m/s Vv

4 sin ao=2cos ¢

sino="",""774 5B 5
100 _ 100
= 4cos(a+¢) 4(cosacosg—sinasing)
100 125
5

_«—120m

d Vbrw
t .= Ve =10x60 sec
br

t =600 sec

min

120 =v x600

1
V= 5 m/s

v
sine:L: 1 b
V,, Vx5 o
d —

12.5x60=

Vp, COSO

12.5x60=12260
coso

003622292379

E 1
Now, ¢ Ve, 5
\% lm/s

br 3
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|
[ Exercise -1V | TOUGH SUBJECTIVE PROBLEMS ]
1
10t
Bill board t = 2sec t=14 sec 4 tan53¢= —
t=0 U
[ ] [ J [ ] [ ]
2U < 12U Ut 4 10t
T Y
1x[150X5><l}x122 1505, R
2 18 12 18 Ut
tan53°=
1500 m an T )
14U + Ut =1500m (1)
U.ms”
1, 15005 1 192, 190X 14 1500m 1 T
2 18 12
5t* .
= t=30sec Ut - |
----------------------- o> Ums™
UB0+14)=1500m = U=122.7 km/hr 1.7m | 53°
. , , 1.7-5t l .
2 Bullets will spread in a area of radius equal to the range y 10t ms
of bullets. Therefore for area to be maximum. Range [
V2 37° I
should be maximum. i.e. E
: t—gsec
A—TW4 from (1) & (2) : =5
-T2
° f 1): U —§><10><E
rom (1) : 4 5
3 U=3ms"

Ucose=\/§v
5

tane=\/§:>e=609

vcos¢=‘/§v = ¢=cos™ \/g

Let us choose the x and y directions along OB and
OArespectively. Then,

u=u=10v3 m/s,u =0

X y
x=—gsin60°=—5\/§ m/s?
and a,=-¢ cos 60°=—5m/s?

(a) Atpoint Q, x-component of velocity is zero. Hence,
substituting in

v=u +at
. L 10¥8
=10/3 -5J3t = = 5J3 "2
Ans.
(b) AtpointQ, v=v =u +at

v=0-(5)(2)=—10m/s Ans.
Here, negative sign implies that velocity of particle at
Qs along negative y direction.
(c) Distance PO = |displacement of particle along y-
direction| = |sy|

1 1
s,=ut+ 5, =0-=(5)(2)° =—10m

PO=10m

Here,
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Solutions Slot — 1 (Physics) |

1
Therefore, h =PO sin 30°=(10) (E] or h =

5m Ans.
(d) Distance OQ = displaement of particle along
x-direction = s,

Here, s =ut+ %axt2 = (10V3)(2) - %(5\/5)(2)2 =

104/3m
or OQ=10\/§m

PQ= \/(PO)2 +(0Q)2 = (10)2 +(103)?

/100 + 300 = /400
PQ=20m

1 2 _ 1
O=5T-—x1043T2 = T=—F4
2" /s V3

12 ms’ 9
VCB Vo PQ

Ve = Ves + Vg

=VCB+\78A +\7A

10

<

2ms” Veg + Va

| Vo [= /4 +36+2x2x6cos(n—6) =5ms™

o 2% 5,/2 sin45° _1sec
g
[0
(x/ﬁ‘ N\
W
_ OpA
90 o/2 W
Ve
|Val _2
tano/2=—T—=— _ -1
Vel 6 = o =2tan"'(1/3)
1 5
—gt? =4
59

2
= t= Esec [Time taken by spear to reach dear]
Motion in horizontal plane

@norizontal = 0
10sin® = V4

=445

(10cos6+2

)2
V5
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Page # 22 | Solutions Slot - 1 (Physics) |

10sin®
A 4
10ms
A
0 - = X deer
VE 2ms
Vg
v
Vms’
= 0=37°
Vy=6ms™
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| Solutions Slot - 1 (Physics) |

[ Exercise-v |

JEE QUESTIONS

]

Acceleration w.r.t. box is g cos 6

5V3 T_2u _2usina
- a, gcoso
1 t=0 for Boxa =0
"R= 2usino.ucos o
B gcos6
B 2 .
53 _ u?sin2a
1 gcos®
7.5t——gt
2 5% 3(b) Vpg = Vp — Vg
<—>A ~ . .
53, Ve =UCOS (0t +8)i+usin(o+6)]
2 -(7.5-gt) . .
wrtAatt=t Vg = -VC0S0i-Vvsingj
~Vp =ucos(a+0)i+usin(a+6)j—vcosdi—vsinoj
5./3
A X cos(o+6)
o (o) ' componentzero =V =U————
0 cos0
7.5-gt R
VBA B
Nahi...........
tan (p—7'5_gt 4§ 2 _ 2
5J3/2 s VS =Uu“t2gh
- V—hgraph gives parabola
(7.5,[ _1gt2j initially v is | and after collision v T
2 At t=0
2 1— 2 v T (Downwards)
At 2 vchange direction
ot
=75-gt=-7 5+? At2-3 v (upwards)
3gt %
15- 28
2 2
t=1sec (Gap) d
1
2.
y = ax — bx?
2
=xtan o —L on comparin
y= 242 cos? 0 paring
tan6=aandb = g/2u®cos® 0 N
— -1
0 =tan(a) "
dy :  —
Foru ——=0=a-2bx=0 0 .
max- dx 1.25 u, 4 Yy
¢ Cd 7
X = i ux
2b
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10.

v,=u +at
-u.=u,—gt -(1)

1
u.t= 3+E x1.5t - (2)

”
1.25=ut ) gtz -(3)

on solving u = 7.29 m/sec
t=1 sec

Socho

(\/5-1)“1/5

4
=45x—=60°
0 3

Vpr =Vp —V7

v;€0s45%=usin15°

A u
N,
\ ° o1
\\ Nos Vi
. AN 45° R
< N >
_/\\
\,
Vi \\\
v _ u(v3-1)
V2 22
u=2m/s
B
dv
Area=v,—v = E
1 x11x10=v, -0 dv:jadt
2
v,=55m/s
C
Nabhi.......
B

Vd—V is negative
dx 9

1.

12.

Vo

dv .
— is constant
dx

X0

but, v is decreasing with x

vl |
1V ax is decreasing
. B is correct.
B
0, >0,
e2
_ using 2x10x+43/2 cec
- g 7 10 = V3
Now
1
S=ut+ > at?
1
.-.1.15=5><\/§—§xax3
or1.15 = 5\/5—?

ora=>5m/s?
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