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1 (c)
_dv_d 26y = 2 )
aT—dt—dt( )=2m/s
V2 (2x3)?
= =" 120 m/s?
¢ r  30x10? /
2 (d)

Let U; and U3 be the initial velocities of the two particles and 61 and 0, be their angles of
projection with the horizontal

The velocities of the two particles after time ¢ are,

V1 = (uqcos 01)i +(ussin 85 . gt)j and

V1 = (u1c0s01)i + (uzsin 8, - gt )j

Their relative velocity is Vi = Vq - V;

= (uycos B -uycosHq) i+ (u1sinBq - uysinB, )i

Which is a constant. So the path followed by one, as seen by the other is a straight line,
making a constant angle with the horizontal

3 (©
Centripetal force is provided by friction, so
mv? 2

<f i mv <
r fL le, r umg

i.e, v<A/MGT so that, Ve, = /MgT
Here, n=0.4,r=30mand g = 10ms?

. Vmax =04 X 30 X 10 = 11m/s

4 (<)
P+Q=16 )]
P% 4+ Q% +2PQcosf = 64 (ii)
o _ Qsin6
tan90° = P + Qcos8®
Qsinb

0=

P + QcosH

= P+ Qcos8=0 or Qcosb= —P
From Eq. (ii)
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P2+ Q?+2P(-P) =64 or Q*-P?=64
or (Q-P)(Q+P)=64

or Q-P=2=4 (iii)
Adding Eq. (i) and (iii), we get
20 =20 or @ =10 units

From (i), P +10 = 16 or P = 6 units

5 ()
Let A and B be the two forces. As per question
A*+B*=5
or A?’+B%*=25 (i)

and A%+ B? +2ABco0s120° =13
or 25+2ABx(-1/2)=13
or AB=25-13=12
or 2AB =24 (ii)
Solving (i) and (ii), we get
A=3N
and B=4N
6 (a)
Range of the projectile on an inclined plane (down the plane) is,
2

R= 5= [sin(2a + B) + sinf ]
gcos“B
Here,u=vg,a=0and =0
2v3sin 0
B g cos’ @

2v3tan 0
Now x = Rcos § = ————

2v§tan? 0

g

and y= —Rsinf= —
7 (9

The result follows from the definition of cross product.
8 (d)
Maximum height attained is given by

uZ

hmax = g

Given, u = 20ms™!
(20)*
2x10
For the second body also hmax = 20m

20m

hmax =
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~ Sum of maximum height = 20m+20m=40m

9 (@)
2 2
a W Ty R R
F = P X~ = C[AsT, = T§]
ar wyXr Tz T T
10 (b)
v=rw=20X10cm/s=2m/s
11 (d)
Tension at the top of the circle
T = mw?r - mg
T=04x4m’n*x 2 —0.4x9.8
=115.86 N
12 (c)
x=20X5=100m
1
y:§x10><5><5:125m
r=4/100% + 125% = 160m
13 (a)
Initial angular velocity wo = 0. Final angular velocity w
angle described, 6 = 47 rad
~ Angular acceleration, a@ = wzz'ew%
—Um’.0_ 2m rad s
2 X 4w
Linear acceleration, a = ar
0 2
=2 X— =40 ms’
s
14 (b)
) ) vzcoszﬁ
Maximum height H = 29
or vcosp =~/29H
. vcosp AJ2gH
9 9
2H
t= |—
9
15 (d)
In figure, sin30° = g—j
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16

17

18

19

20

F_AO F_Aomv2_8 10 52 125N
A" T ap r "XtV x%”

(b)

If any two vectors are parallel or equal, then the scalar triple product is zero.

)

The body crosses the top most position of a vertical circle with critical velocity, so the

velocity at the lowest point of vertical circle u = /58"
Velocity of the body when string is horizontal is
v?=u?.2gr=>5gr-2gr=3gr

. : 2 3
. Centripetal acceleration = U? =23 g

()
To avoid slipping friction force

mvz

T
2000 x 10 x 10

F==————=10"N

@

Let A+ B=R.GivenA,=7 and A, =6

Also Ry=11and R,=9.Therefore,

B,=R,-A,=11—-7=4

and By=R,-4,=9—-6=3

Hence, B=/B%+ B =./4*+3%=5
()

Instantaneous velocity of rising mass after t sec will be

ve= Jvi+vh

Where v, = vcos 8 = Horizontal component of velocity
vy, =vsinf - gt = Vertical component of velocity

Ve Z\/(v cos® )? + (vsin6 - gt)*
vy = \/vz + g*t? - 2vsinf gt
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A C D C C C A C D A B
Q. 11 12 13 14 15 16 17 18 19 20
A D C A B D B C A A C
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