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1 (a)
mv?
R=mgcos@ - —

R

1
© ng cosH:

mg | Convex bridge
gl
K3

When 6 decreases cos 0 increases i.e., R increases

2 ()

Area of parallelogram = |4 X B|

1
AB sinf = EAB

. '9—19—30°
“sin@ =2.0.=

3 (a)
. i j k
L:f')(f)’: 0 4 0
2 3 1
=i[4 — 0] +][0 — 0] + k[0 — 8] = 4i - 8k
4 (a)

In this problem it is assumed that particle although moving in a vertical loop but its speed
remain constant

2
Tension at lowest point Tyax = % + mg

2
Tension at highest point T, = % -mg

mv
Tmax r +mg _ 5
Tmin ~ mv? -3
- myg
By solving we get, v = \/4g7” = \/4 X 9.8x2.5=,/98 m/s

5 (b)
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F? =F} 4+ F5 + 2F{F,c0s90°

or F2=F%+F§=>F=m
6 (9
For uniform circular motion a; =0
2
a,= 7 *#0
7 (©
F=mw?R ~ F xR (mand w are constant)
If radius of the path is halved, then force will also become half
8 (d)
Let A,B and C be as shown in figure. Let 0 be the angle of incidence, which is also equal to

the angle of reflection. Resolving these vectors in rectangular components, we have
Y

A
]

= sin6i - cosef
= sin6i +c059i

Wl oelige-3)

-A = 2cosB ]

§ = A +2c0s0 ] ]

ow AC= 2c056] or B = Acosb j ]

+» B=A-2(AC)j or B=A-2(AC)C (asj=0)

9 (c)
When a stone tied at the end of string is rotated in a circle, the velocity of the stone at an
instant acts tangentially outwards the circle. When the string is released, the stone files off
tangentially outwards ie, in the direction of velocity

10 (c)
In projectile motion given angular projection, the horizontal component velocity remains
unchanged. Hence
vcos o = u cos B or v = ucos 0 seca

11 (d)
1
s=0><1+§><9.8><1><1:4.9m
12 (d)
Minimum speed at the highest point of vertical circular path v =~/gR
13 (c)

When 6 = 180°, the particle will be at diametrically opposite point, where its velocity is
opposite to the initial directions of motion. The change in momentum = mv - (-mv) = 2
mv (maximum). When 6 = 360°, the particle is at the initial position with momentum m.
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Change in momentum mv - mv = 0 (minimum)

14 (d)
R = 4Hcot6, if § = 45° then R = 4H=— = =
16 (b)
Maximum tension in the thread is given by
mv?
Tmax=mg + T
or Tiax = mg + mrw? (vv=rw)
2 Tmax - mg
or w*=——o-
mr
Given, Tpax=37N, m=500g=0.5kg g= mg'z,
r =4m
, 37—05x10 37-5
w = =
0.5x4 2
or w?>=16

orw=4rads!

17 (a)

mv? 1% (4)
mg =1x10=10N, = =
T 1

Tension at the top of circle = mT”z -mg = 6N

16

Tension at the bottom of circle = mTvz +mg = 26N
18 (b)
Let v be the velocity acquired by the body at B which will be moving making an angle 45°

2
with the horizontal direction. As the body just crosses the well so VE =40
or v?>=40g =40 x 10 = 400
or v=20ms"
Taking motion of the body from A to B along the inclined plane we have

0 45° 10 )
U= "vp,a=—gsIin =—Tms‘
2
s=20m,v = 20ms!
As v* =u? +2as
10
~ 400 = v + 2(’%) X 204/2
or v =400 + 400 = 800 or v = 20+/2ms!
19 (a)
Centripetal force
2

mv

sza
'UZ

or a—ﬁ
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a U%
a v}
Here, vi=v, v,=2v, a1=a
a v? 1
@ (2v)? 4
or a;=4%a

20 (c)

L =Iw.In U.CM. w = constant .. L = constant.
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A A A B C C D C C
Q 11 12 13 14 15 16 17 18 19 20
A D D C D A B A B A C
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