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ALLEN®
SOLUTION S. Official Ans. by NTA (1)
1. Official Ans. by NTA (2)
Sol. S\l/ope of v-t graph gives acceleration Sol. y=oax-px2
B
A Nslope (-ve) Slope (+ve) comparing with trajectory equation
t
Sllope Gleope (+ve) 1 gx2
M y:Xtane_Euzcoszﬁ
= Acceleration will be
da
B tan 0 = a = 0 =tan-la
! Lt gl ¢
A ‘M 2 u’cos’ 0
2. Official Ans. by NTA (4)
Sol. F=-ox2 g
ma = —ox?2 uz= Boos’0
] —ax’ Bcos
m . .
Maximum height : H
vdv_ o
de in H= u’sin’0 g sin’0
.[Vdvzj__x2dx 2g 2Bcos29 2¢g
Vo 0 m
V2 0_ al Y _tan’6 o’
2 ) m\ 3 ) 4B 4P
2 3
Vo __ 9 X 6.  Official Ans. by NTA (2)
2 m 3
.| |Option(4) is most suitable Sol. Draw vt curve
3
X = (3?\/0 J option as (m) is not given
o
in any option v L
3. Official Ans. by NTA (1)
Sol. (v)2=1u2+ 2ad - = -
v2 = (V)2 + 2ad pa— = };
solving, we get 4 0
5 > d d 1 =
\ vi+u
v =
2 6 — — vmax
4.  Official Ans. by NTA (2) @t ==
[ ]
Sm
25 S
m I" particle & tan®, =a, = ~m
Sol. H 10 m/s t,
II" particle
1=0
4= + above
T
Time for particle to meet =t' = S 20 2sec L_ 3
rel t a

Time taken by Ist particle to reach ground = 3sec

H=%g(3)2=45m
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7.
Sol.

Sol.

Sol.

10.

Sol.

ALLEN®

Official Ans. by NTA (1)

For 0 <x <200
v=mx +C
V=1X+10

5

azLdV= X410 1
dx 5 5

a= 2—"5 +2 = Straight line till x = 200

for x > 200
v = constant

=a=0
a(ms’)4
=
18
2

0 200 400 S . .
Hence most approriate option will be (1),

otherwise it would be BONUS.
Official Ans. by NTA (2)

Official Ans. by ALLEN (Bonus)
Given :

¥=0.5t1+3tj+9%k
Vi, =21+6]+9k
.. Angle made by direction of motion of

mosquito will be,
117

2
(/85

2
cos"lﬁ (from x-axis) = tan™'

cos"lﬁ (from y-axis) = tan~

ﬁox
S

(:05"11—91 (from z-axis) = tan™

el

None of the option is matching.
Hence this question should be bonus.
Official Ans. by NTA (120)

Ans. (12)
12sin6 = v,
1
sinB = E V=128 0 o
0 =30° V=6
Soa=120°
Official Ans. by NTA (3)

vo=ot; and 0 =vy— Bt, = vy =Pty
t1+t2:t
v

\Y l+l =t
0 o B Vo

t :
= v, = off " time
o+p
Distance = area of v-t graph
2
=—XtXVO:lXtX G.Bt = (X,Bt
2 2 at+B  2(a+p)

11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

Official Ans. by NTA (2)
2)v=vy+gt+Ft2

ds =v,+ gt + Ft2
dt

j ds = j (vo+ gt + F)dt

0

Official Ans. by NTA (2)

Option (2) represent correct graph for particle
moving with constant acceleration, as for
constant acceleration velocity time graph is
straight line with positive slope and x-t graph

should be an opening upward parabola.

Official Ans. by NTA (5)

10 sin 30° = x
X=5m/s
Official Ans. by NTA (3)
V= —[ﬁjx +v,
XO
vdv
a=—-
dx
XO XO
v ’ V2
a= —J x——2
XO XO
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15. Official Ans. by NTA (4) 18. Official Ans. by NTA (1)
< 2
N v BW =Velocity of butterfly Sol.  t=mx"+nx
{ \/_ in frame of wind 1 _ dt Comx4n V= 1
42 v dx : 2mx +n
45 dv 2m dx
v & pri P b
Sol. (2mx +n)
a=—(2m)v’
Vw 4 19. Official Ans. by NTA (3)
. A A d\7 — F o ~ 2
- w =42 c0s451 +44/25in45] Sol. — —a—m—(81+21)m/s
=4i+4] F N,
o £=V=(8t1+2tj)m/s
Vy =-] dt
V oV 4V —4ia3 L\
Vi = Vg + Vy =41 +3] r=(81+2_])5m
Sy = Vy xt=(41+3j)x3=12i +9] At e 10 sec
Ss| =4/(12) +(9)’ =15m F=| (81+2])50 |m
16. Official Ans. by NTA (3) S 2 A
Sol. L = Length of escalator —r= (4001 + IOOJ) m
N L 20. Official Ans. by NTA (3)
blesc —
t, -
When only escalator is moving. u = 10m/s K 1
_L :
esc t_ :
: : Sol. !
when both are moving 75m !
Vb/g = Vb/esc + Vesc :
1
L tt 1
Vb/g:£+£:> =——=—12 JE T E—
t, t, Vb,g t, +t,
17.  Official Ans. by NTA (3) Object is projected as shown so as per motion
Sol. In 4 sec. 1¥ drop will travel
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= % x(9.8)x (4)> =78.4m

. 2" drop would have travelled
= 78.4-343=44.1m.
Time for 2™ drop

1
—(9.8)t* =44.1
2( )

.. each drop have time gap of 1 sec

.. 1 drop per sec

under gravity

S=ut+lat2
2

~75= +10t+%(—10)t2 = t="5sec

Object takes t = 5 s to fall on ground
Height of balloon from ground
H=75+ut

=754+10x5=125m
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21.

Sol.

22,

Sol.

23.

Sol.

ALLEN®
Official Ans. by NTA (2) 24. Official Ans. by NTA (50)
V:oct+Bt2 35m/s 35my/s
Sol.
B _ s Bt*
dt
S, 2 P Y] 2 (=
=0 =
[ds=[(at+pt*)dt ' L= 3sec
S, 1
5 32 When both balls will collied
t t =
Sz _Sl=|:a_+B—:| i }’21 1
Lz 35t——x10xt> =35(t-3)— = x10x(t-3)’
As particle is not changing direction 2 2
So distance = displacement. 1 5 1 5
35t——x10xt" =35t -105-—x10xt
, {a[4—1] [3[8—1]} 5 2
Distance = + 1 1
2 3 ——x10x3> +=x10x6t
3 7B 2 2
27“'? 0=150-30t
. t=>5 sec
Official Ans. by NTA (3) <. Height at which both balls will collied
u=./2gh 1
Now, h=35t—5><10><t2
h
-1 - 1
S = 3 a=-8 =35><5—E><10><52
1 2 h=50m
= —at
S=ut+a Ans. 50.00
h 1 2 25. Official Ans. by NTA (3)
—=,/2ght+—(-g)t vV, =u,i
3 2 o=t ,
e (%)—J2ght+%=0 l
From quadratic equation
4gh
V2eh £, 2gh——2~ Sol.
t,t, = oo A
g Vg =U,1—gt)
4gh Ve =V :VP
t_lezgh_\/T _B-\2 V,,p =80
t 4oh 3442 straight line vertically down
> [foeh +Jg V342 Ans.3
Official Ans. b 3NTA a0 26.  Official Ans. by NTA (12)
icial Ans. by
Sol. 'V =+/5000 +24x

v R

0
30°

v

Both velocity vectors are of same magnitude
therefore resultant would pass exactly midway

through them
6 =30°

dv 1

_:—)(24:

12
dx 245000 +24x /5000 +24x

now a = Vd—V
dx

=+/5000 +24x x

12

/5000 +24x
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27. Official Ans. by NTA (4)

9.8x2 2
9.8

t=\/§sec

At: time interval between drops

h= %g(ﬁ — ALY’

0= % o(\2 = 2AtY?

At= i
2
1 1Y 1 1 98
2 V2
H-h=98-245
=7.35m
28. Official Ans. by NTA (3)
2 .2
Sol. H= Y sin'6
2g
2 . 2
_ (25" .Gin45)” _ 15.625 m
2x10
T= Usin® _ 25 xsin45°
g 10

=25%x0.7 =177s

29.

Sol.

30.

Sol.

31.

Sol.

Official Ans. by NTA (3)

helicopter
N R -
\\ A4
A Y

Option (3) is correct
Official Ans. by NTA (1)
y=mx + C

Official Ans. by NTA (2)

2 .
u”sin20 and same for 6 and 90 — 0

Range R =
So same for 42° and 48°
u’sin’ 0
2g

Maximum height H =

H is high for higher 6
So H for 48° is higher than H for 42°
Option (2)




