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X d
A particle moves in space along the path z = ax? + by? in such a way that Prinkialens Where a, band

o)

c are constants. The acceleration of the particle is
(A¥) (6ac’x + 2bc2)k (B) (2ax®+6by?)k  (C) (4bc2x + 6ac)k (D) (be2x + 2by) k
dz dx dy

— ax3 =2 gax2— =
z =ax’ + by~, it = 3ax at +2bydt

(%
=5
page 2

%—3 24+2b d—2Z—6 ax ZbQ
a acx” + 2bcy, el acxdt+ Cdt

2

o
N

5 = (6ac’x + 2bc?)

o

t
a = (6ac®x + 2bcH)k ]

e
)

A stone is projected from a horizontal plane. It attains maximum height 'H' &
strikes a stationary smooth wall & falls on the ground vertically below the
maximum height. Assume the collision to be elastic the height of the point on the

>
=
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wall where ball will strike is:
(A)H/2 (B)H/4
(C*)3H/4 (D) none of these

[Sol.  Because horizontal velocity is constant so

2usin O
T=
g ‘
N

=

u’?sin’ 0
given H = 28 usin® = /2gH R2 R4
2./2¢H
T= gg at the'time of hitting the wall
. : . 3R . . . 3
The horizontal distance covered is T , so time taken to cover horizontal distance T
3T H H 1 H
' — = 3 |— = _— = ~
T 4 W/2g yh=/2¢gH x 3 ,2g 5 Xgxax 2g
L _3H
= ]

Q.34 2k Aman in a balloon rising vertically with an acceleration of 4.9 m/s? releases a ball 2 seconds after the
balloon is let go from the ground. The greatest height above the ground reached by the ball is
(g=9.8 m/s?)

(A*)14.7m (B)19.6 m (€)9.8m (D)24.5m

[Sol. v=0+49%x2=9.8m/s

1
hy=~ x49x4=9.8m
0=v>—2gh,
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v’ 9.8x9.8
27 2¢ 2x9.8
H=h +h,=98+49=147m |

h =49

Q.4  Aparticleis projected at an angle of 45° from a point lying 2 m from the foot of a wall. It just touches the
top of the wall and falls on the ground 4 m from it. The height of the wall is
(A)3/4m (B)2/3m (C*)4/3 m (D)1/3m

u’sin26

[So. R=6=—",0=45°

g
u
60 =u? u=./60 e=45h
ucos0 = /30, usin = /30 2m Im
2z

=30
h=./30 2 1 10 x =~

= /30 X 70 2 x 10 x 30
heoo 223

T3 Tam
he 2

=3 m ]

Q.5  The velocity at the maximum heightof a projectile is half its initial velocity of projection. Ttsrange on the
horizontal plane is
(o 32 () &2 e

2g 2g 2g g

[Sol. Given:i— ucosd =u/2

cos6=1/2,06=60°
ucosO
u
2 . 2 ﬁ 1
& g
R Jau?
= = 29 ]

o
o)

Two particles instantaneously at A & B respectively 4.5 meters apart are moving with uniform
velocities as shown in the figure. The former towards B at 1.5 m/sec and the latter perpendicular
to AB at 1.125 m/sec. The instant when they are nearest is:

23
(A) 2 sec (B) 3 sec (C) 4 sec (D*)1 g sec
[Sol. 'V, =151, V,=1125)

V,, = 1.125j-1.51

A 4.5
Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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1V, 1= 11252 +(1.5)% = 1.875 mis

3.6 | 23
t:—1.875 =1.92 sec = 25 ]
Q.7  Ariveris flowing with a speed of 1 km/hr. A swimmer wants to go to point lkmhr B €
'C' starting from 'A" . He swims with a speed of 5 km/hr, at an angle 0 —
w.r.t. theriver. If AB=BC=400m. Then the value of 0 is:
(A)37° (B) 30° (C*)53° (D) 45° Y 9
[Sol.  Condition for reaching the point C Vum

Vy
tan45°=—,v
VX

y = Vx

(Vg +Vv)c080) = v,,;sind

1 + 5c0s0 = 5sinf ¢

45° ~
1 +5c088 = 5+1-cos” 0 'R
On squaring,

1 +25c0s20 + 10cosO = 25 — 25¢0s%0
50c0s%0 + 10cos0=24 =0

On solving,

= 0 =53° ]

Aboat is moving towards east with velocity 4 m/s with respect to still water and river is flowing towards
north with velocity 2 m/s and the wind is blowing towards north with velocity 6 m/s. The direction of the
flag blown over by the wind hoisted.on the boat is:

(A*) north-west (B) south-east (C) tan~!' (1/2) with east (D) north
[Sol. Vg = Vpr T VRe = 4i4 2] Vg=2]
ng = 6; VWB\'
459

Vg = Vg ~ Vg =6i—4i-2] = 2i—2] ‘ Vg = 41

Direction will be north-west

2
©

shown in the fig. She wishes to throw a ball through a stationary hoop in
such a manner that the ball will move horizontally as it passes through

the hoop. She throws the ball with an initial speed +/136 ms™' with respect
to car. The horizontal distance in front of the hoop at which ball has to

A girlis riding on a flat car travelling with a constant velocity 10 ms™! as O
SmI

be thrown is —
(A) Im (B)2m (C)4m (D*) 16m 10ms™!
[Sol. x=(10+ /136 cosO)t ..(1) v.=0
y
Vi =0=1365i20-2x 10x 5 e R N v, = (xcos + 10)
5 3

— 5m

sin@ = T,COS@Z \/3—4

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com
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5
5:,{ X =t — 5t (3
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t2—2t+120 j— t=1
So,x=16m ]

Aparticle is projected with a speed V from a point O making an angle of 30° with the vertical. At the
same instant, a second particle is thrown vertically upward from a point A with speed v. The two particle
reach H, the highest point on the parabolic path of the first particle simultaneously, then the ratio V/v

e
>

2 J3
kY —F/— -
(A) 342 (B) 243 € 3 (D) =
Sl H VZsin®60° [2gHx4 v [8gH
[Sol. B 2g ’ 3\ 3
s Y 8gH/3 2
V= ’_=—=
Sy T ogH A3
v 2
v !

Q.11  Aparticle is projected with a certain velocity at an.angle 6 above the horizontal from the foot of a given
plane inclined at an angle of 45° to the horizontal. If the particle strike the plane normally then 0 equals
(A) tan~1(1/3) (B) tan~! (1/2) (C) tan ! (1V2) (D*)tan"! 3

g
Sol. v. =u — ——=t
[ 42

0 =ucos(0—45°) — %t

. \/Eu cos(6—45°)

t7,y=0
242u, 2\2usin(6 - 45°)
=t=
g g

V2ucos(0-45°)  24/2usin(@-45°)

g g
1 tan(0 —45°
and-1_ 1 tan 0 =3 0=tan"'(3
l+tan® 2 = anv= = =tan~(3)
Q.12 Velocity time graph of a particle is in shape of a semicircle of radius R as ‘““;)
shown in figure. Its average acceleration fromT =0to T=Ris: z
(A) 0 m/s? (B*) 1 m/s? e
(C) Rmy/s? (D) 2R m/sec? time > (se0)

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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[Sol. u=0,V=R(atT=R) v

T=R, V=u+at
a=1m/s? t ]

Q.13 Acaris moving with uniform acceleratich alorzlg a straight line between two stops X and Y. Its speed at
XandY are 2m/s and 14m/s. Then
(A) Its speed at mid point of XY is 15m/s
(B) Its speed at a point Asuch that XA: AY =1:3is Sm/s
(C*) The time to go form X to the mid point of XY is double of that to go from mid point to Y.
(D) The distance travel in first half of the total time is half of the distance travelled in the second half of
the time.
[Sol.  (A) Not possible if acceleration is const.

4
(B) Velocity at mid-point vZ=u+2xax 2
3¢
106 =v2+2xax 1
96
a=— ,v= J52
(C) Possible
(D) Not possible ]

Q.14 A particle having a velocity v.="v att = 0 is decelerated at the rate lal = /v , where o is a positive

constant.
2\ vy

(04
(B) The particle will come to rest at infinity.

(A*) The particle comes to rest at t =

3/2

(C) The distance travelled by the particle 1s o

3/2
(D*) The distance travelled by the particle is 3 VOT .

(A  a=-onv

,_,
wn
o
—
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(D) Velocity at any time t is
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¢ dv p
__|adt

1/2
v
Vo
1724V
[2v77], =—at
0
o~
o
12 12
2v 0 1=-ot =
o

<
1]
2|8
|
=
oI
) | Q
—
0 98930 58881

=V.t+ —
=V, 2
2.V
att= V%
o
3/2
X=EVO ]
37 o

r), Bhopal Phone : 0 903 903 7779,

Q.15 Two towns A and B are connected by a regular bus service witha bus leaving in either direction every 5
T minutes. Aman cycling with speed of 20km/h in'the direction A to B, notices that a bus goes past him ¢
every t, = 18 minutes in the direction of motion, and every t, = 6 minutes in the opposite direction. What ¢
is the period T of the bus service? Assume that velocity of cyclist is less than velocity of bus

(A) 4.5 minutes (B) 24 minutes (C*) 9 minutes (D) 12 minutes
G b
A B
[SO] 18 min
6 min

20) > _d=vi
(V=200 =d=V

6
(v+20) 60 =d=wt

3v—-60=v+20
v =40 kmph

Teko Classes, Maths : Suhag R. Kariya (S.

6
(40 + 20) x 60 =40xT

6=40T = T=6/40hr=9min ]
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Q.16,,, A body starts from rest with uniform acceleration. Its velocity after 2n second is v;,. The displacement of

—
wn
@)
=

Q.17

[Sol.

o
o

[Sol.

the body in last n seconds is

Vo(2n—-3) Vo . 3vgn 3vgn

@ ® e D) =
Vo=0+ax2n (D) w
o
1 5 (o)
S, = 3 ax (2n) g
1 :
S, = 5 ax(n)? @
2 ®
0
__________________ 0
o
3 S
S, -S,= 5 an ..(2) X
o
3 v 3vgn o
"2 m TN g ] N
™

An airplane pilot wants to fly from city A to city B which is 1000 km due north of city A. The speed of the §
plane in still air is 500 km/hr. The pilot neglects the effect of the wind and directs his plane due north and 2 ¢

hours later find himself 300km due north-east of city B.. The wind velocity is S
(A*) 150km/hrat 45°N of E (B) 106km/hr at 45°N of E e
(C) 150 km/he at 45°N of W (D) 106 km/hr at 45°N of W Qo
A o

Vp/w=500 kmph ; <
V.= in +v.j ©
fe . . ( y »0@9'9’? §_
Vig= Vol (vy +500)j kmph BT&! o
1000 km C/:)

In two hours . A Vora ¥
Spie = 150821 +1150/2 j.km = 2v, i+2v, +1000)j = n’_‘
)

= v =752 @
>

Vy =752 5

Ve = 75v21+75v2j = 150 kmph at 45° N of E ] o
(@]

@

An arrangement of the masses and pulleys is shown in the figure. Strings connecting masses Aand B with 5
pulleys are horizontal and all pulleys and strings are light. Friction coefficient between the surface and the ¢
block B is 0.2 and between blocks A and B is 0.7. The system is released from rest &
(use g =10 m/s?).
(A) The magnitude of acceleration of the systemis 2 m/s? and there is no slipping A
between block A and block B
(B) The magnitude of friction force between block A and block B is 42 N
(C) Acceleration of block C is 1 m/s> downwards | |L
(D*) Tension in the string connecting block B and block Dis 12 N Block C lkg
(A)6g—18 - 1g=16a BlockD
a=2m/s? C moving down
B)f,-18-10=4x2
f,=36
(C) a_=2 ny/s? downward

Teko Classes, Mat
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TT

(D)|1kg| [2=a T-10=1x2 = T=12N ]

l

lg

Q.19  Abody of mass 2 kg is placed on a horizontal surface having kinetic friction 0.4 and static friction 0.5.
If the force applied on the body is 2.5 N, the frictional force acting on the body will be (g = 10 m/s?)
(A)8SN (B) ION (C)20N (D*)2.5N

[Sol. f,,=umg=0.5x2g=10N s L osN
Block is stationary P <f, | ~0a
= friction force f=P=2.5N ﬁ's‘ —05 ]

Q.20 Inthe arrangement shown in figure, there is friction between the blocks of
masses mand 2m which are in contact. The ground is smooth. The mass of D
the suspended block is m. The block of mass m which is kept on mass 2m
is stationary with respect to block of mass 2 m. The force of friction between
mand 2mis (pulleys and strings are light and frictionless) :

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

o 0

2m

g % * % % smooth ground

(A = (B) NG (€ = D) 3 g
[Sol. mg=4ma m

e (1.,

f,=ma=mg/4 a ]
Q.21 _The maximumvalue of m(in'kg) so that the arrangement shown in the figure is in

equilibrium is given by

(A)2 (B*)2.5 )3 (D)3.5

[Sol. * Bigger block is not moving M=10kg

T= mg (1) T T 777777777777, ////P/L/=/9)}////////'
2T=04 N (2) * r’ pn=0.4
T+10g=N ..(3) y T
String 04N | —T mg
2T 10 g

T+100 = 04

1.6 T=40

T=25

= m=2.5kg ]

(@)
)
)

Two blocks, A and B, of same masses, are resting in equilibrium on an inclined plane having inclination
with horizontal = o (>0). The blocks are touching each other with block B higher than A. Coefficient of
static friction of A with incline = 1.2 and of B = 0.8. If motion is not imminent,
(A) < 30° (B*) (Friction) , > (Friction),

(C*)ya<45° (6r+Fy) (D) (Friction) , = (Friction)
[Sol. max

2mgsino < 2mgcosol

tanot < 1 = a<45°

fa=mgsina+ N
fg=mgsinat—N

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com
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To show N #0
4
fy_=0.8 mgcosor 7, A
: & N
= N = mg[sinat — 0.8cosa(] Q;} S
— & (04 QZ’ (X
N = mgseco[tanot—0.8] N
FBD of A

For o> tan~'(0.8)
fi>fs fora<tan-10.8)f,=f, |

page 10

Q.23,,,,Arope of length L and mass M is being puled on a rough horizontal floor by a constant horizontal force
F=Mg. The force is acting at one end of the rope in the same direction as the length of the rope. The

coefficient of kinetic friction between rope and floor is 1/2. Then, the tension at the s
midpoint of the rope is B
(A)Mg/4 (B)2Mg/5 (C)Mg/8 (D*)Mg/2 §
N >

_a e

@

PN Mg-03My M e S
[Sol. a= = =g/2 ™~
M M HA Blu=10.5 oy

»

Mg ™

=g 3

T-uMg/2 =Ma/2 o
T - Mg/4 = Mg/4 feA B ©
T =Mg/2 ] S
ey

o

Q.24 Aplank of mass 2kg and length 1 mis placed on a horizontal floor. A small block of mass 1 kg is placed ‘_8_
on topof the plank, at its right extreme end. The coefficient of frictionbetween plank and flooris 0.5 and ©
that between plank and block 1s0.2. If a horizontal force = 30 N starts acting on the plank to the rlght m
the time after which the block will fall off the plank is (g = 10 m/s?)
(A*) (2/3) s (B)L5s (€©)0.75 s (D) (4/3) s
[Sol. a,,=2 m/s?

30-2-15 13 ; h‘Io.z
tyy= T, =5 =65ms 2 F=-30N

0.5
a,, =4.5
1 5 1
82/1 = Eaz/lt 1= 5 x 4.5 % t2
N C
=9 = 3 sec ]

Q.25,,,, Two wedges, each of mass m, are placed next to each other on a flat floor. A
cube of mass M is balanced on the wedges as shown. Assume no friction between
the cube and the wedges, but a coefficient of static friction U < 1 between the
wedges and the floor. What is the largest M that can be balanced as shown
without motion of the wedges?

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir

m um . 2um |
(A) N (B) NG (C*) - (D) AlM will balance
[Sol.  2Ncos45 =Mg (1) N N
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ﬁ +mg=N, ..(2)

= uN, -(3)

|
=
51

+

8
R
page 11

= N-= (@]mg l HN

A force F acting on a particle of mass 5 kg placed on a smooth horizontal surface. F =40 N remains
constant but its.vectorrotates in a vertical plane-at an angular speed 2 rad/sec. If at =0, vector Fis

nl

horizontal, find the velocity of block at t = ﬂ:/ 4w sec.

(A) 1 m/s (B) \/5 m/s (C)2m/s (D*) 2\/§m/s
40
N
® = 2 rad/s T 0=ot
5 A@,F — 40 Atany time t 5
!
g
40 cos mt
a= T = 8cos2t

/8
8 (T
dv =8 [cos2tdt = 3 [sin 2¢] */8 =4{SIH(ZJ_O} =22 mis ]
0

13n1 A SPhere of mass m is kept between two inclined walls, as shown in the figure. If
the coefficient of friction between each wall and the sphere is zero, then the ratio of )
normal reaction (N,/N,) offered by the walls 1 and 2 on the sphere will be O
(A) tan® (B) tan20 A
(C*) 2cos0 (D) c0s26 e

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

mg N,
N, cos® =mg + N,cos26 (1)
N,sinf =N sin26 ..(2)
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Byeq (2)
N,
=2cos0
N, ]
[\

Q.28 /1011 3wpe A particle is projected horizontally from the top of a tower witha velocity v,. If v be its velocity &
at any instant, then the radius of curvature of the path of the particle at the point (where the particle is at &
that instant) is directly proportional to:

(A*) V3 (B) v? ©)v (D) v

[Sol. V= v,i-gt and @ = —gj

_ (a-v
Componentofa Lto v = a—( 2 jv J‘_ >

- Vo8& 2 A
ie. a, = [_ V2 2.2 }(gtl + V().])

0T8 t
Vo8
la, = V2 +gt2
VP g+git)? Y
A]SO, r= | | = =
a1 Vo8 Vo8
I o< v3
Option (A) is correct ]

Q.29,, /12/13wpeThere are two massless springs Aand B of spring constant K, and K, respectively and K, >
K;. If W, 'and W, be denoted as work done on Aand work done on B respectively, then
(A*) If they are compressed to same distance, W, >W,
(B*) If they are compressed by same force (upto equilibrium state) W, <Wp
(C) If they-are compressed by same distance, W, =W
(D) If they are compressed by same force (upto equilibrium state) W, >W,
[Sol.  For same compression X, (say)

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

1. 2 1. 2
WA= EkAXO & WB = EkBXO
= W, >Wg [k, >kg]
for same force at equilibrium force =F,
K K
A kA > B kB
2
1., K
WA: EkAXA = E
- F02
Similarly, Wy = 2kB

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com
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(A) & (B) are correct options ]
Q.30,5,, pe Auniform chain of length L and mass M is lying on a smooth table and one third of its length is hanging
vertically down over the edge of the table. If g is acceleration due to gravity, the work required to pull the
hanging part on to the table is

mgL
3

If hanging part of chain doesn't get any velocity then (D) is correct option. Also minimum work done is
given by option (D) and its equal to change in gravitational potential energy of chain.

mel mel
(A) mgL. (B) © = (D%~

page 13

—
wn
@)
I

M L
AW =APE = ?Xg Xg as CM moves by a distance L/6
Mgl

18
(D) is correct option ]

Q.31 wp Power delivered to a body varies as P = 3t%. Find out the change in kinetic energy of the body from
t=2tot=4sec.

(A)12] (B*)567J (C)241] (D)3617]
[Sol.  Here power delivered is
P =3¢?
If this power results into only kinetic energy change then
4 4 3 4
2
AKE = | Pdt _ 3¢ dt =33\ =@ -2 =567
2 2 2

Power delivered will cause this maximumchange in K.E.
(B) is correct option ]

Q.3213wpe Ablock ‘A’ of mass 45 kgis placed on a block ‘B”of mass 123 kg. Now block

‘B’ is displaced by external agent by 50 cm horizontally towards right. During the
same time block ‘A’ just reaches to the left end of block B. Initial & final position Initial position

are shown in figure. Refer to the figure & find the workdone by frictional force on
) ) ] A
block Ain ground frame during above time.
(A) - 18 Nm (B*)18Nm (C)36 Nm (D) -36 Nm B ¥

Final position

—
w2
o
=

Here blocks are moving w.r.t. each other, hence friction force =0.2x 45 x 10=90 N
Given block 'B" moves 50 cm

Also given that block Amoves (40 — 10) cm back w.r.t. block 'B'

.. Forward movement of block A in ground frame = 50 — 30 cm =20 cm

.. Work done by friction force =90 x 0.2J =18 J

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

Work done is positive
.. Option (B) is correct]
Q'33l3wpe A spring of force constant k is cut in two part at its one third length. when both the parts are stretched
by same amount. The work done in the two parts, will be
(A) equal in both (B) greater for the longer part
(C*) greater for the shorter part (D) data insufficient.

[Sol.  When a spring is cut into two parts each part has spring constant more than that of original spring. If

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com
k = spring constant & /, = natural length, then for cut parts

Q%B Q£0/3

3k/2 3k
If they are stretched by same amount then work done in shorter part will be double than that in the case
oflonger part.

.. Option (C) is correct ]

(2.3413wpe The horsepower of a pump of efficiency 80%, which sucks up water from 10 mbelow ground and
ejects it through a pipe opening at ground level of area 2 cm? with a velocity of 10 m/s, is about
(A)1.0hp (B*)0.5hp (©)0.75 hp (D)4.5hp

[Sol. Here,

area =2 cm? =2 x 10 m?
velocity =10 m/s
Volume flow rate =2 x 10~ m3s~! = vpgh
Energy required per second = 100 x 103 x 2x 103 J=2x100J=2001J
Efficiency is 80%
o Power of pump =250 W
Hence (B) is correct-option ]

Q.35, 3wpe Potential'energy and position for a conservative force are plottedin graph U
shown:Then force position graph can be
F F F F
r—
(A) >  (B) SE(®) > (DF) t

[Sol. © Here by the graph we can say that

U= U,cosr
=4 - ~U)(~—sinr)
F=Usinr
Hence correct option is (D) ]

Q.3613Wp . Aconstant force produces maximum velocity V on the block connected to the spring of force constant
K as shown in the fig. When the force constant of spring becomes 4K, the maximum velocity of the
block is ~

\% \% K .
(A)Z (B)2V ((‘:>k)3 (D)V -l'lllilll'

[Sol.  Block will gain maximum velocity at the point of equilibrium

In first case equilibrium elongation = X

F 1 (FY 1 F>
F-———k|l—| ==mV2 =  V=,—
2 2 mk

k k
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In second case equilibrium elongation = 1K

B (YL v BV
Tak 2%k ) Taom = “Vamk 2

(C) is correct option ]

Q.37 30 A bead of mass Skg is free to slide on the horizontal rod AB. They are L
wpe . . . e Ll
connected to two identical springs of natural length h ms. as shown. If initially 1000 N/m
bead was at O & M is vertically below L then, velocity of bead at point N will 1, ;-8
be AN (r)n B
(A*) Shm/s (B) 40h/3 m/s w B7e
(C) 8hmys (D) none of these K= 1000 Nim
[Sol. Natural length of each spring is h VA
1 tion i h spri h h h
<. elongationineachspring="_"~-c~h="
& applying work-energy theorem
LR k(zjz
R Y V!
v=5hm/s
.. Option (A) is correct ]
Q.38, 3upe Block Ain the figure is released from rest when the extension in'the spring is r
X,- The maximum downwards displacement of the block is
e ME_ gy M M (N oM i,
(A%) — 2 =% (B) S #% (O T % D) o

[Sol.  Let the block move 'x' downward then elongation in spring is-2x'
1 A
E k(x, +2x)" = 5 kxy =Mgx

= kxg + 4kxx, + 4kx? — kxg =2Mgx

Mg
xz0 = X0+X=§
Mg
= —X
= 70

Option (A) is correct ]

Q.39l3wpe A smooth semicircular tube AB ofradius r is fixed in a vertical plane
and contains a heavy flexible chain of length wr and weight W=mr as
shown. Assuming a slight disturbance to start the chain in motion, the

velocity v with which it will emerge from the open end B of the tube is

Agr 2gr 2 / 2.z
(A) . (B) . (C) 2gr(n+nj (D*) 2gr(n+2j

[Sol.  Initial CM position Final CM position

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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o

AhforCM:x+xl

1w,
APE = AKE = WAh:EEU

et
Us=2gr DS

U= ./2gr| —+—
\/ T 2

Option (D) is correct ]
Q.4013Wp . Aheavy particle hanging from a string of length /is projected horizontally with speed \/Q . The speed
of the particle at the point where the tension in the string equals weight of the particle is:

(A) {2gl (B) \/3gl (©) Jel/2 (D*) \Jgl/3

[Sol.  Speed at bottom = @ < \2gl

1 1
mg/(1 —cosB) = 5 mg/ — Zmv? ..(1)

2 Ah = ((1 - cos®)

2
Also, T —mgcos6 = %

/v
But Temg %= (ghr g
my”
7= mg — mgcoso
1 mg/
ie. 5 mvZ = Tg (1—-cosB)

1 1
seq" ()= mgl(l—cosO)= 5 mg/ — 5 mg/(1—cos0)
o2
= cos® =7

1 0 1
—cosf =7

v=,g//3

Option (D) is correct ]

Q41 I3wpe Askier plans to skia smooth fixed hemisphere of radius R. He starts from

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

rest from a curved smooth surface of height (R/4). The angle 6 at which he lER/“
leaves the hemisphere is
_ —1 &) R
(A) cos™! (2/3) (B) cos™ (5/+/3) [ )
o
(C*) cos™! (5/6) (D) cos™! (5/24/3)
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[Sol.

Q.42 Asimple pendulum swings with angular amplitude 0. The tension in the string when it is vertical is twice

[Sol.

Q4330

—
w2
o
=

R
Ah= " + R(1 —cos0) Ah]g N

1 mgR R
EmvzzmgAh:%{lw(l-cose)} [¥
mv?  mg
=—=(5—-4cos0)
R 2

2

mv N\V
mgcosf — N = /%
R
mgcosd

m, mgsin®
mgcoso = Tg (5—4cos0)

cosB =5/6
Option (C) is correct ]

wpe
the tension in its extreme position. Then, cos 0 is equal to

(A)1/3 B)1/2 ©)2/3 (D*)3/4
At extreme v=.0 At vertical position

%mv% =mg/((1-cosO)

0N T T &1, - mg=mv3/e
Vo
mg mg
Ty = mggosd - Ty =mg + 2mg(1-cosb)
Given T,=2T, i.e. mg(3 —2cos0) = 2mgcosO
: 3-2cosB=2cos6 = cosB =3/4
(D) is correct option ]

The inclined plane OA rotates in vertical plane about a horizontal axis through

O with a constant counter clockwise velocity = 3 rad/sec. As it passes the

position 0 =0, a small mass m = 1 kg is placed upon it at a radial distance r = .
0.5 m. If the mass is observed to be at rest with respect to inclined plane. The

value of static friction force at 6 = 37° between the mass & the incline plane. A
(A*) 1.5N (B)3.5N (C)24N (D) none 0
Drawing the FBD in rotating frame we get

f+ mo?r

mg

As the block is at rest, hence

mgsin® = f + ma’r

f=mgsin® —mwr=1x10x (3/5)-1x9%x0.5=6-45=1.5
Therefore, force of friction (static) = 1.5 N

Suééessful %%SBtﬁé%}Sccé’{ﬁS%ordl like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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Q'44Wpe On a particle moving on a circular path with a constant speed v, light is thrown wall

—
7¢]
@)
I

Q.45

[Sol.

Q.46

[Sol.

Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com
from a projectors placed at the centre of the circular path. The shadow of the v
particle is formed on the wall. the velocity of shadow up the wall is N

(A*) vsec’d (B)vcos’d (C) (A) vcoso (D) none ol
Method 1

0
Rsec® ~ R —10
v'=vsec? 0

Method II
y=Rtan0

dy dv
= 20—V
m =R sec e_dt

V,=R sec20 (m)

V,=R sec20 (%) =vsec? 0]
13wpe Two cars A and B start racing at the same time on a flat race pa= 0.1

track which consists of two straight sections each of length 1007 A '~ 100m

and one circular section as in Fig. The rule of the race is that each s = 200m

car must travel at constant speed at all times without ever skidding

(A) car A completes its journey before car B

(B) both cars complete theirjourney in same time

(C) velocity of car A is greater than that of car B

(D*) car B completes its journeybefore carA.

L =100%

B A

VS Jurg
v, < 1/0.1x100x10 = 10.m/s
Vg £4/0.2%x200x10 =20 m/s

200+ w(100) m
A= 10m/s =30 7 sec.

2007+ 7(200)

tg = W= 20 7 sec.]

13wpe Ahorizontal curve on a racing track is banked at a 45° angle. When a vehicle goes around this curve
at the curve’s safe speed (no friction needed to stay on the track), what is its centripetal acceleration?
(A*) g (B)2¢g (C)0.5¢g (D) none

2
v

tanG:R—g

tan45°= R_

V2

EzaC:g]

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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Q.47 1 /12/13mom When a block is placed on a wedge as shown in figure, the block starts sliding down and the
wedge also start sliding on ground. All surfaces are rough. The centre of mass of (wedge + block)

system willmove rough

(A) leftward and downward (B*) rightward and downward k

(C) leftward and upward (D) only downward Wedge
[Sol. (B)Wedge rough

wedge slides N

so because

F

horizontal component of
normal exceeds friction which
hence acts towards right

System

f
external force are gravity friction towards right so com shifts right + downward ]

Question No. 48 to 50 (3 questions)

Two smooth balls A and B, each-of mass m and radius R, have their centres at (0,0,R) and at (SR,—R,R)
respectively, ina coordinate system as shown. Ball A, moving along positive x axis, collides with ball B.
Just before the collision, speed of ball A is 4 m/s and ball B is stationary. The collision between the balls

is elastic.
X
x(m)
s ()
B

Q48,1 /12/13mom YelOcity of the ball A just after the collision is

(A%) (i+3) m/s  (B) (i—3) ms  (C) 2i+3j)m/s (D) (2i+2j) mvs
(A) Before collision After collision

—
w2
Q
—_—

4 sin30°

60°

4 cos30°
v, =4 sin 30° [cos 601 +sin 60]]

VA:/i\+ 33 ]
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Q-49,1/12/13mom IMpulse of the force exerted by A on B during the collision, is equal to

(A) (+/3mi + 3mj) kg-mv/s (B) (% mi —+/3mj) kg-m/s
(C*) (3mi —~/3mj) kg-m/s (D) (2+/3mi +3mj) kg-m/s

[Sol. Jaonp = mVBf — Vg,

= m [4cos30°(cos 30°1 —sin 30° ]) — 0]
= (3mi —+/3mj) kg-m/s ]

Q.50 1/12/13mom Coefficient of restitution during the collision is changed to 1/2, keeping all other parameters
unchanged. What is the velocity of the ball B after the collision?

1 A | .
(A) 5(3x/§1+91) mis (B¥) 1(91—3&) /s (C) (6i+343))m/s (D) (6i—3+/3)mvs
[Sol. Before collision After collision

.4 sin30° 4 5in30°

1 -v,-V)
@ 57 0-4cos30°)

V-V, = \/5
?2) m—_—=mV, +mV,

V,+V, =23

= 3\/§ ot . o,
V, = N [cos30°1+sin 30°(—])]

Q.51,/12/13mom A Particle of mass m = 0.1 kg is released from rest from a point A of
wedge of mass M = 2.4 kg free to slide on a frictionless horizontal plane. The
particle slides down the smooth face AB of the wedge. When the velocity of the
wedge is 0.2 m/s the velocity of the particle in m/s relative to the wedge is:

People don't.
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[Sol. (1) O =0.1 (v, cos30°~v,) -24v, ’
v, c0s30° =25 v, vo v,
25(0.2) 5 10 (>

@ vi="Rn T BB
Q.52 5/13mom A bullet of mass 0.01 kg and travelling at a speed of 500 m/s strike a block of mass of 2 kg which =
is suspended by a string of length 5 m. The centre of gravity of the block is found to rise a vertical o

distance of 0.1 m. What is the speed of the bullet after it merge from the block: g
(A) 780 m/s (B*) 220 m/s (©) 1.4m/s (D) 7.8 m/s
[Sol. Forblock
V'2=2gh
V2 =2x10x0.1
V'=+/2m/s
Just before and after bullet strikes, momentum conserved
7 |
0.01 x500=2V'+0.01V
5- 242 =001V 0.0Tkg r [2kg = o
5-2.828
=00l - 217.2 m/s]

Q.53 5., Aballis.dropped from a height h. As it bounces off the floor, its-speed is 80 percent of what'it was
just before it hit the floor. The ball will then rise to a height of most nearly
(A)0.80h (B) 0.75h (C*)0.64h (D) 0.50 h

X
[Sol. \2gh T 0.8\2gh

(0.8,/2gh)
h’ - c——
2g
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Q.54,5,,om In @ One-dimensional collision, a particle of mass 2m collides with a particle of mass m at rest. If the ¢
particles stick together after the collision, what fraction of the initial kinetic energy is lost in the collision?
ey
1 1 1 @
(A) = B*) = ©) = (D) none .
2m m =
[Sol. O_, v Q rest §
3m §
— sy g
o
o
2mv+0:3mv’:>v’:gv >
|_

Lam(24)

AR B 273
Ki~"" K. ="~ 1.,
! 1 2mv?
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Q.55

[Sol.

Q.56 . The ratio of the radii of curvatures of the moving particle just before and just after the explosion are:

[Sol.

Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

3 4
=1 —x—
25

1

=3 ]

13mom A particle is projected from ground towards a vertical wall 80m away at an angle of 37° with &
horizontal with initial velocity of S0nvs. After its collision with wall & then once with ground find at what oy
distance from wall will it strike the ground again if coefficient of restitution for both collisions is equal to
1/2.
(A)70 m (B) 120 m (C*)140 m (D) none
After first collision

pa

80 .
V,=30-gt=30- 10(%)=(10m/s);|

1 5

V, = =5 40) = 20 oms
t 20 , 50

= = SeC 37°

: 40 40m/s ot B
2%30 80

t2=T—t1= 10 2 =4sec
Before second collision
vV =~ 20i

x=20x4=-80m

V=10 -10 (t;) = 10 ~10(4) = 30
After second collision

V. =-20i

V= +15]

2x20x15

Range = 10
=60 m
Net:— 60m+ 80 m

=140 m ]

Question No.56 to 57 (2 questions)

A projectile of mass "m" is projected from ground with a speed of 50 m/s at an angle of 53° with the
horizontal. It breaks up into two equal parts at the highest point of the trajectory. One particle coming to
rest immediately after the explosion.

(A*)1:4 B)1:3 ©)2:3 (D)4:9
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50 é—30
x 5=

m
m(30)=m(0) + - (v")

v’ =60
2 2
ME Va2
g= g=
L )
2 2
T 3
2= 1=
g g
2
r_zzﬁ:f]
2
I‘l V1 1

Q.57,,, The distance between the pieces of the projectile when they reach the ground are:

(A*) 240 (B) 360 (©) 120 (D) none
usin53° 50 4
[Sol. z= T= B><g=4 sec.
X = Vi X t =4 %60 =240 m]

Question No. 58 & 59 (2 Questions)
Two blocks (from very far apart) are approaching towards each

) . { \ 20 m/; 10 m/
other with velocities as shown in figure. The coefficient M ‘ﬂ|1—kg|
M —

of friction for both the blocks is L = 0.2 0.2
Q.58 3140m Lin€ar momentum of the system is
(A) conserved all the time (B) never conserved
(C*) 1s conserved upto S seconds (D) none of these
[Sol. F =0 till =5 second
20m/s 10m/s
N N
20-10 uN uN
ch = 2 =5m/s — 4 ]
mg mg
Q.595,,,m HoW much distance will centre of mass travel before coming permanently to rest
(A)25m (B*)37.5m (©)42.5m (D) 50 m
. . - — 1
[Sol. (m; +m,) AX oy =m; X, +m, X, X, =-10(5) + 5 x 2(5)2=25
— — 1
2 (AXem)=-25 +100=-75 X, :20(10)—5 x 2 x (10)%2 =100

|AX o |=37.5m ]
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Q.60 5., From a thin circular disc of radius R, a circular hole of radius 4R/5 is cut as shown.

The distance of the centre of mass of remaining disc, from the centre of the original disc

1S
(A) 15R/40 (B)R/3
(O R/M4 (D*) 16R/45
m
[Sol. G=W
,_ixn[“_RT
M=R? 5
,_16
M=
ml6Y) R
< - OXO_( 25 j(sj R JR_R
cm _]6m B 5 _5
25
_mR(m)
125 16
X, = m =-R 125><25
25
-16R
=X = ys
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