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1. Given that the speed of a standing wave u generated in a stretched string depends on its length [,
its mass m, and the tension force acting on the string T, By using dimensional analysis, which of the
Following relationships is correct in describing the relationship between wave speed and the other

physical quantities?

T.m T.l
(3 U «< /— (b)u /—
l m
Quo T /E Du« T ,i
l m
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2. A mass m is attached to a horizontal spring of constant k and oscillates harmonicly on a

fFrictionless table with a period time T. Note that the spring constant is calculated by using Hooke's

Law: k = % where: f;: spring force, x: elongation.

Which of the following equations is dimensionally correct for calculating the period time?

(a)T=2T[\/% (b)T=2n\é ©T=2n% (d)T=21T£

v = at+m rdbleell ool d3n U e deyw ol 3
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b
3. The velocity v of a particle is given in terms of time t by the equation: v = at + —

t+c
The dimensions of a, b and c are:

la]  [b]  [c]
@) L2 T LT?
) LT2 LTt LT?!
(¢ LT2 L T
d) L LT T?
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4.Raindrops fall vertically with respect to the ground. A passenger in a train moving horizontally with
a speed of 10 m/s observes that the rain appears to make an angle of 30°with the vertical. The

magnitude of the raindrop's velocity relative to the passengeris:

(3 5m/s (b) 10 m/s (©)10v/3 m/s (d) 20 m/s
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5. A man stands on a moving walkway at an airport and takes 90 s to reach the end of the walkway
when he does not walk. When he walks while the walkway is moving and in same direction, he takes
54 s to reach the same point. How long will the man take to reach the end of the walkway if the

walkway is not working and he walks by himself?

(@)72s (b)108 s (c)135s (d)162s

Logaicyw gliig ooyl lagdsy olail guijlgio owisw e oSy 280.0 m dlgb jlbdg 220.0 m dgb b3 .6
lagiaey phlbdll uey (5 o3k goill go @S azg) lg2g ohlball iy losie iyl Je 22.0m/s 9 18.0 m/s
SJolSIL Liasy

6. Two trains of lengths 220.0 m and 280.0 m are moving towards each other on parallel tracks with
speeds 18.0 m/s and 22.0 m/s, respectively. When the two trains meet head-on, How long will it take

For the two trains to completely cross each other?

(3)6.25s (b)10.0s (©)125s (d)25.0s
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7.Wind is blowing from the south at 10 m/s, but to a cyclist it appears to be blowing from the east at
10 m/s. The velocity of the cyclist du to earth in vector fFormis:

(a) 51 + 10§ (b) 107 + 10§ (c) 10% + 5§ (d) 101
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8.A monkey is climbing a vertical pole with a speed of 7,,, and a dog is running towards the pole with

a speed of v, as shown in Figure.

The dog's velocity vector relative to the monkey is in the form:

() (d)

v
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9. The system shown in Figure is in equilibrium. If the mass of each block is m. what do the spring

scale will read? Neglect the masses of the pulley and strings.

(a) mT (b) mg (©) 2mg (d) 3mg

0yl 280 Loyl Lo m, dliS’ e lguai 8981 13539 10.0 M/s? o)l aio Loyl lguusFd m, dliS e digmo 898 4353 .10

1095 LBl g )l igaoumad] plas e Lgunds 898l cuiidg dso ouilisl Juog @i 13] .15 m/s?
10. A certain force applied to mass m, gives it an acceleration of 10 m/s% The same force applied to
mass m; gives it an acceleration of 15 m/s?. If the two masses are joined together and the same force
is applied to the system of the two mases, the acceleration of the system will be:

(3) 6.0 m/s? (b) 3.0 m/s? (c) 9.0 m/s? (d)12 m/s?

dSluo Jawd my &y oygSaull prolb.i.”_}g_)ajm.;ludp 8,0 399 oy e by ¢libasie M, g My LS 11
(=98 m/s?) el o % duws. ol § 1.4 m

. 5 =
11. Two masses m; and m; are connected by a light string passing over a smooth pulley. When set free

m
from rest. m; moves downwards by 1.4 min 2s.The ratiom—1 is: (g=9.8m/s?)
@)= = = 2
o7 9
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12. Alift is moving downwards with an acceleration equal to acceleration of gravity g. A body of mass
m, kept on the Floor of the lift, is pulled horizontally. If p is the coefficient of Friction, then the
frictional force offered by the Floor on the body is:

(3) umg (b) mg (90 (d) p/mg

.cludog dil 6)SWl idlago Juadl diS'. (ii) g (i) ¢S I@ 8yl puas i 13

m F=2mg
(i) (i)
898y Jusll y331 Gylall sy m 285 (i) JSiadl § . Jaad) 43381 )bl 2m ahfhgﬂmM|8.§)§(i)dW|é
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1/3 Jolsoy (i) § aio (i) @ JI (b) oslloll § gluio (@)

112 Jolzay (i) § aio () § J51 () 3 Joloay (i) §aio () 51 ()
13.The pulley arrangements of Fig. (i) and (ii) are identical. The mass of the rope is negligible. The pulley
is stable and smooth.
In Fig (i), The mass mis lifted by attaching a mass 2m to the other end of the rope. In Fig (ii), mis lifted
by pulling the other end of the rope with a downward force F =2mg. The acceleration of mis:
(3) the same in both cases (b) lessin (i) than in (ii) by a Factor 1/3

(c) moreiin (i) than in (ii) by a factor 3 (d) less in (i) than in (ii) by a Factor 1/2

VY] LsT .U’(._?Sbc.l;\_b.g.” doii J] didge deyw v dilail deyug 45° diglin g Slo plouw Je¥ oz 32uay 14

14. A particle ascends a rough inclined surface at an angle of 45° with an initial velocity v. The speed
with which it returns back to the staring pointis v’ . Which of the Following relationships is correct?

@v =v byv' >v Qv <v @v' <v
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15. A body slides down a smooth incline with inclination angle of 45° for distance s. It takes times t.
The same body takes times nt if it slide down a rough incline of same inclination angle 45° and for
same distance s. The coefficient of Friction For the rough incline is :( Note that sin45° = cos 45°)

12 : 12 :
@1-— T3 © [1—- (d)m
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16. Two masses A and B of 10 kg and 5 kg respectively are connected with a string passing over a
fFrictionless pulley Fixed at the corner of a table as shown. The coefficient of static Friction between
A and the table is 0.2. The minimum mass C that should be placed on A to prevent it from moving is

equal to:

(3)12 kg (b) 5kg (c)10 kg (d)15kg
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17. A box of mass mis placed on the roof of a truck of mass M. If the box does not slide on the truck's
roof, and the truck moves with an acceleration 3, and the coefficients of friction between the box
and the truck's roof are: the coefficient of kinetic Friction p;, and the coefficient of static friction p,

then the acceleration of the box ay, is:
Neglect air resistance

@) ap = usg b)ay = ueg (@ ap = musg (d) ap = mueg
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18. A man is raising himself and the crate on which he stands with an
acceleration of a by a massless rope and pulley arrangement. Mass of
the manis m,the mass of the crate is M and the normal force between
the man and the floor of the crate is F,,,. If the acceleration of gravity
isg

Then the acceleration of the maniis:

T+F,—mg 2T+F,—mg
aA— b)) ——/—
m m
T-mg 2T-mg
() (d)
m
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19. The total mass of an elevator is 1000 kg. It is moving upwards with a speed of 8.00 m/s. If it is
brought to rest over a distance of 16.0 m, then during retardation, find the tension in the supporting
cable?
Consider acceleration of gravity is g=10.0 m/s?

(3) 4.00x10° N (b) 6250 N (c)7840N (d) 8.00x10° N

ool dyyall Je F JiSiodl 868 585 . JSidl § quoge 9o LS Jilog ¢pind jamio e @515 jluo § diye olyms 20
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20. A cart moves along a circular trajectory on a rough, inclined ramp as shown in the figure. The
Force of friction on the cart F acts in direction down the plane, preventing it from sliding up. If: 6 : the

angle of banking for a ramp.
N: Normal Force. The centripetal force for this circular motion is equal to:

(@) N sinB (b) F cosb (c) NsinB+F sin® (d) NsinB+F cosb

10
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21.0On a dry road, the maximum permissible speed of a car in a circular path is 20 m/s. If the road

becomes wet, the maximum speedis 10 \/5 m/s.The ratio of the coefFficient of Friction For dry road

Hdary
and that for wet road is:

Uwet

@) NG (b) V2 (©)

N R

09529 :30.0 M/s duwloall lgicyw 95 o dam) §.500.0 M 0ybd ual 1> Gib e 8)lw &y=is .22
1 59lun duwlaoll Lgicyw yei Jaso 270 m/s? IS geylus
22. A car is travelling on a circular road of radius 500.0 m. At some instant its tangential velocity is
30.0 m/s and its total acceleration is 2.70 m/s?
The change rate of its tangential velocity is:

(a) 2.70 m/s? (b) 1.80 m/s? (c) 2.01m/s? (d) 0.900 m/s?
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23. The diagram shows a small block of mass m attached to a cord of length L4, which is fixed at one

end. The block moves uniformly in a horizontal circle on a frictionless table with tangential velocity

11

ibgll alyalyllg aglall slualg




eisy; vaise .{{ m‘(—)’
DAL.L;-”‘;]J'JCI 4LOpo polall sl_ualgi

wmsgorcavcanon Mlawhiba ibgll cilualyylig
v. A second small block of the same mass m is attached to the first by a cord of length L, and also

moves uniformly in a circle, The tensile forces in the ropes are shown in the figure. Which of

Following equations are correct?
2 2 2 2

0) Fry =m——  (©Fp = m;’—l () Fry — Fry = mZ—l

(a) FTl - FTZ =2m Li4l,

dyzy 31 Sl @8) cazmg glayl T U1 36 km/h dicyun 500 M oyhad s il o elluy ol jlbd Je gamity 24
(9=10 m/s?) Sl Je il> s Jlio (0650 3 G 481 dyls |1 dSud] Gg9

24.Atrain has to take a circular turn of radius 500 m with a speed of 36 km/h. By how much the outer

rail should be raised above the inner horizontal rail so that there is no side pressure on the rails?

@h=2m (b)h=02m (©)h=0.02m (dyh=0.04m

131 dlgbunl) J5131 )lazd) luodle yuso puuz iy . Gl loygme Jg= T loyhd uss dgme dilghunl )95 .25
el ou 1 i3l Joloo ol g dusydl duslall g)lus olS 131 v eauadl glyga) dusloal] deyull il

1S9l dlghunilg
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25.A hollow cylinder of radius r rotates about its axis which is vertical. il

r
A small body remains in contact with the inner wall. If the tangential
velocity of rotation is v. If g is the acceleration of gravity. The coefficient

of Friction i between the body and the cylinder is equal to:

1
\_}——/
2 2
(@) Z (b) () — @ ==
v v rg
12
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