1

% PHY 114 s
Two cars took off from Ibadan at the same speed of 120kmh-!, one

travelling to Abuja and the other to Lagos. They naturally have the

same velocity,

a) True b) false c) most of the time

d) only if their speed is constant through the journey

Which of the following statements is not true?

a) Scalar quantities can be specified by magnitude e/

b) Vector quantities can be added geomctrically and ana‘]?rtlct'—ll} = i

c) The magnitude of the velocity of a body moving in a CiI cular path
is the same as that of its speed

d) Scalars and vectors must be added in the same way.

Use the information beélow to answer questions 3 — 5.

Two forces p and 3 ate 6N at 36° to the positive x-axis and 7N along the

negative x-axis respectivs ly

3 The magnitude offf + 3 is
a) 3.79N | 2.79N c) 0.59N d) 12.37N
4. The directof z HI3 is .
a) N31.3°E % N31.3°W c) N58.7E d) N58.7N
f 5. The magnitude offy -3 .is
b) 2.797N b) 12.37N c) 3.87N d) 0.59N
F 6. Which of these statements is/are correct?

i) Kinematics is the study of motion without reference to the cause
of the motion |
iif Dynamics is ﬂfe study of motion with reference to the cause of
motion I
iii) Kinetimatics and dynamics arc both'branches of mechanics in
physics |
iv) Only number (ifli) above is correct.
a) i) and iijonly | D) ivonly
¢) i) and (iv) only 3 d) ii), iii) and iii) only .
Use the information below t answer questions 7 — 10
A car starting from rest attains a speed of 120kmh-1 in 10 sec. Jt then
continues with this speed for 10 minutes after which it is b"bl—@ht tor
another 10 minutes. . :
7 The acceleration in the first segment of the journey is
a) 33.8kms! B 50.0kms2 ¢} 5.0ms-2 d) 3.33ms
8. The acceleration in the second segment is
b) 2.3ms! b) 0.06ms2  ¢) 0.00ms>2
9 The distance travelled in the last segment of
a) 10km b} 9.9km ¢) 19.9km

est in

d) 10.0ms?
the journey is
d) 20.0lm
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27. The ratio of velocl |

. al %2 b) 2 c) 4 'd) 8

Use U;é problem below to answ.er questions 2.8 “a
A disc of mass 20Kg and radius of 0.15m is mounted on a hor

'IZOmAA

cylindrical axle of radius 0.015m and of negligible mass N, frictiony 0@\
losses exist between the Strings. Calculate R

The momentum of inertial of the disk

\
\

a) 20.5 kgms! b) 22.5 x 10-2kgms-2
c) 2.25kgm?s! d) 2.25 x 10-3kgms-1 . _

28. The torque due to 20N force applied tangentially to the axle
a) 4.5Nm b) 33.0Nm c) 3.0Nm d) 0.3Nm

29. The angular velocity is the 20N force is applied for 12 seconds
a] 16.0rads:t = b} 18.0m* 1 c) 18.0rads? d) 160.orads!
30. The kinetic energy of the disc at the end of the 12 seconds
a) 22.8J b) 28.8J c) 2880J d) 280.8K
31. The time required to bring the disc to rest if a breaking force of 1N
were applied tangentially to its rinT '
a) 240.0s b) 2400.0s c)24.0s d)12.0s
32. Which of these statements is not true when subtracting vector 5 |
_fi‘cim vector 3. We can simply reverse the direction of 3 and add *
itto 72 : : : :
a) We simply reverse the direction.of 3. and add it to 2 :
b) We can use parallelogram law 4
c) We can use analytical method - :
1} We simply subtract both the magnitude and direction of §
and that of 7 : o

]
i

[
e

i"
&

3.0y &
a3 Wlnch of_these statements are correct ‘ ;
i A rigid body {s in equilibrium if its S 2 f
is zero : i : ‘

iy Ifits angular acceleration is zero o ;
) 1If the vector sur of all the forces acting on the body is

jE

&

; constant
v} I the net torque acting on the body is 2650
2)) {, 11 ectlnd iv only Bj and ii only i
1an iV Onl 4 a kD d iv on y :
34. A force bi + 4jy )t b umference of a disc

: : ~ 10k acts tangentially to the guc
of radius 2j + : .

; > <1+ ] + 3k. Find the torque.
a) 21 - 2§ + 14} Ny b) 0 — 38) - 2kNm

: i _ 2
30 W dJ 22 h Mofulus of elasticity
. : un
aGtrain se has thebsiiﬁi ;‘,mt as Young
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lisc

) strain.stress d) (SU”CSS)Q/
strain

i\t mgtfll rod 1m long and 0.5cm2 cross sectional area is found to
stretch by 0.2¢m, calculate the force on the rod of the Young’s
modulus of the metal is 2.0 x 1011Nm-2

a) 2.0 x 10-19N b) 5.0 x 103N

c) 2.0 x 103N d) 5.0x 10°N

A muscle requires a force of 50W for an elongation of 4cm.
regarding the muscle as a uniform elastic cylinder, calculate the
cnergy stored in it,

al 19 by 24 ¢l 4J d) 8J
The §tu@y of surface tension is applicable to
a) Liquid only b) solids only

c) liquids and solids only d) liquids, solids and gases

At the terminal velocity, a solid moving through a fluid has a

a) Uniform velocity and all the force must be balance

b) Uniform velocity but all the forces do not balance

¢) Velocity changing uniformly and all the forces on it balance

d) Velocity changes uniformly but all the forces on it do not balance

22
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‘. PHY 114 %
.‘1\4%;, 1. The respective dimensions for frequency, CNergy and pressyy. .
a) T, ML2T2, ML-T+2 b) T-1, ML2T2, ML-1T-2 Ty
C) i ML2T4, ML-1T-2 A d) T’ ML2T_27 ML-2T-2
2. Which of the set of quantities have the same basic units?

il a) Power, work, moment
c) moment, work and energy
¢) none of the above

b) work, moment, momentum .
d) work, energy and power

o

\
Given that E = %/, where q has the dimension of energy and it hg

\
\

:

‘t

the dimension of time. What is the dimension of E? %
a) M-2T-2L2T3 | b) M-#sL%T»%

2
c) M- /2LuTH%

S

3/ i ;
d) M-4LT M- /2 5

¢, If vector A has components Ac = 3.2m and Ay = 1.6m. find the "

components Gx and Cy of vector C which is perpendicular to A if C |

has a magnitude of 5.0m?

a) Cx=2.0mand Cy = 5m b) Cx = 10m and Cy = 2m i

| ¢) Cy =v5m and Cx = VSm d Cx = v15m and Cy - §

i V10m S :
I - ¢) Cx =+5m and Cy = v20m

i Two vectors P and Q are given as P = 3i - 4J + Sk and Q = 2j + 2k
:35 respectively. Find P. Q
ST b) 5 W e
B . % Body movige along the ace has its motion described by the
i cquation X =406 '+ 5t2. What is the average velocity of the body
during the first 5 Seconds of its motion? |
! 5 a) 325m§-1 b Sms! c) 25 ms-! d) 65 ms-!
© A stone is projecteq from a surface at an angle of 300 to the
horl.zontal and with an initial velocity of 40.0m/s. calculate the
Yeitad component of the stones velocity 2.0s after leaving the
surface if =98 ms-2 ’
a) 0.1 mg-1 b} 0.2m/s ) 0.3m/s d) 0.4m/s ¢ 0.om/s
Omr; = 24 + 3j + k to r2 = 3i - 2j-k (in I?etrii) undel:
force p = 2i — 3j + k (in Newtons). Find the wor

1 : ' el 3dd
An alternativ)' ol J c) 20J d.) 2% )
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The human adult tibia §011§1;a€;ts by about 1lmm per 1000y N
force. By how much is the tibia of 75kg man contracts? \ \
2) 0.75mm ) 0,735jm_m | C! ,0.735mm d) 0.735¢n,
radius, at what distance from the earth centre would the weight e
the satellite by 20N? ‘
a) R/, b) Biy ¢} 2R d} 4R
Calculate the least kinetic energy that must be given to a mass
2000kg at the carth’s surface for the mass to reach a point g
distance 9000km from the center of the earth G = 6.7 x 151 Nmikg
M=6x 102%kg R = 6.4 x 10m
Calculate the mass f the carth giving that the radius of the earth is
6400km g = 9.8ms2 G = 6.7 x 10-1!Nm?kg-2
a) 5.99a x 1018kg ; b) 5.991 x 1027kg
¢) 5.991:x 102%kg d) 5.99x 10%g
A skaler brings her hands and legs close to her body so as to
a) Increase her moment of inertia
b) Increase the torque f her body
c) Reduce angular momentum
d) Reduce angular velocity o
A flywheel completes 90 revolution in 30 seconds. What is the
kinetic energy of the flywheel. Moment of inertia is 0.32kgm2
a) 18.852J . b) 5.76J - € 5685 @) 113.73J
At the Olympic high diving competition, a diver from the top board
curves her body in order to ;
a) Dive into the water with herlegs b} Spin more -
c) Increase her speed d) Increase her energy
What is the period of revolution of a spy satellite in a low earth
orbit a distance 7100km from the centre of the earth when the
grantation ficld strength is 8. 0Nkg! |
a) 5900hrs D) .9%31;181118 Oﬂ gc_) 570S€eCs d} 1hr 38 mins
Which of the following is not true about performing arcular motion? ]
a) The weight of the body equals centripetal force 7
b) Acceleration is always directed towards the .(%en-tm :
¢) The speed and velocity are constantly changing
?\) 1\10136 of the above ;

sta ‘IOI'Ia'I'y' ’mass e : ito 1WO
respectively. If the 1:%1@0??:&5;5 has initial K.

initial K.E of the smaller mass? ‘
1.1 ] JF £l i lkJ
a) 10kJ b) 1000kJ o N .

: 4 unit and 40 .Urﬁ'fs
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Which of these does not represent work done?

t])} :11'(‘,21 under a pressure volume graph

)) Area un 35—V

C) Arca ungg; ??8% \Olpme o

, orce-displacement graph

d) Area under a power-time graph

A man of mass 70kg walks at a uniform speed of 2ms-! across a

bridge 40m long and which has a mass of 1000kg. find the

reaction at the ends A and B of the bridge if the mass stands at A.

a) A = 5000N B= 5700N b) 5700N B = 5000N

¢) A= 10700N B = 5700N d) A =S700N B = 10700N

30. Two bodies of masks 2kg and 3kg are connected by an inextensible
rope over pulley calculate the acceleration if the system assuming
the pulley is fractionless
a) 1.96ms"! b) 1.96ms! c) 0.51ms! d) 0.51ms"!

31. An automobile travels up a hill at constant speed of 40km/h and
returns down the hill at a constant speed of 70km/h. calculate the
average speed round the trip.

32. Find the average velocity from number 31 above.

). The position of a particle moving along the k axis is given in.

centimeters by x = 9.75 +1.50t3 where t is in seconds. Calculate

the instantaneous velocity when the particle is mid way between its
positions at t = 2.00s and t = 3.00s

34. A simple harmonic oscillator has a period of 0.025 sec and an
amphitude of 0.4m. the magnitude of its velocity at the centre of
oscillation is

18

a) 25272.73ms’! b) 2000ms! <} 1800ms!  d} 1600ms?
35, If 3 =3i-2j+4kand 5, =-5i+ 2 -k Whatis (3; + g ).

(u, X 44, )

a) 15 b) 0 c) 6 d) -24i - 68j - 16k

36+ Three vectors are given by 3 =3.0i + 5.0j and b = -1.0i - 4.0j +
20kand =0 =20i+20j+1k findT (3 x
a) 6 b) -24i + 25jl . ©)-Bi+5j+6k e
37. The position 7 a particle moving in an xy Ml 5o
(2.00ts — 5.0001 * (6.00 - 700t411 Wwith T in mEtrés%lm%n ﬁt;l)le ;n
seconds. In unit vector notation calculate 3 ‘at t = 2.00s
a) 72i— 336j b) 36i—84j <) 36t+ 336§ d) 721i+ 336
38. What is the angle between the positive direction of the -
line tangent to the particles path at r = 2,00s? 2
a) 77.90 b) 282.1° ¢) 75.40 P
39. A ball is shot from the ground into the air. At g height-9 1m, its
velocity is 3=(7.6i + 6.Llm/s With I horizontal ang i upward. TO
what maximum height %ﬁ‘ jup .-

a) 20.49m b) 19.'41.11 ; Q 193m Y
40. Young Modules of elastiClly IS applicaple tq i d) 8.5m
a) Gasses b) liquids ¢ reee ) e

.
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