FEDERAL TECHNOLOGY OWERRI UNIVERSITY OF
2016 PHY 101 TEST

Answer all questions in the space provided
Take g as 10
Time allowed 60 mins

1a) List all the fundamental quantities used in physics and their

corresponding fundamental unites.  ANS Pg 2
1b) Given that impulse is a product of force and time, find the

dimension of impulse.

UNITS

2a) If a vector a =i + 2j + 3k and another vectorb= 2i -3j + 4k,

find a-b ANS Pg 11
2b) Find the angle between the two vectors A= 8i - 3j + 2k and B

= 5 + 6j - 3k |

MECT

3a) The position of a particle is-givén in meters by x = 9.75+1.5¢°,
where tis in s. Find the instantaneous acceleration at t=3s.

3b) What is the total time 6f flight of an object projected
vertically upward with aspeed of 40m/s ? ans pg 22

1]
£
Y,

4a) A missile was projected to hit a target 500m away. Calculate
the angle of projection if the initial velocity was 100m/s. ans pg 53
4b) A s;mple pendulum of length 0.36m is displaced at an angle s
of 10” and released. Find the frequency of oscillation. anspgss T
0

PROJ

5a) A 3kg object originally at rest in an inertial frame is subjected S
toa constant for_ce of 4N for 10s, what is its final speed ? anspg 819
5b) Find the centripetal acceleration of 3 particle at the tip of a

fan blade having a radius of Scm and rotating wi
0f 16.67Hz ans pg 6 Ing with a frequency
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Some useful constants: Acceleration due to gravity, g, on earth =
9.8m/s’,; Acceleration due to gravity, g on thﬁ moon =1.7 m/s’;
Universal gravitational constant G. = 6 67 x 10™" Nm/kg’; Mass of the
earth = 5.97 x 10*' kg; Radius of the earth =6.38 x 10° m.

1. Alabourer pullsa truck of mass 75 kg along a horizontal surface
with constant velocity. The coefficient of kinetic friction between the
tyres and the ground is 8.1 and the angle between the applied force
and the horizontal ground is 42°. What at the magnitude of the

applied force? A.75.0N B.73.5N C.90.7N D.59.5N E. 735N ANS 59

2. Abody of mass 10kg slides down on a frictionless plane inclined
atan angle of 60° to the horizontal. What is the normal reaction on
the plane? A831.7N B.84.87N C.490.0N D490 N E.348.7N

3. Ablock of mass 10 kg moves on a frictionless surface with a ANS 59

velocity of 10 m/s. When an extemnal force acted on the particlethe
velocity of the block changed to 20 m/s. What is the work done on
the particle? A.1500) B.50J C.I50 D.3KJ E2ki  ANS 69
4. Astudent dragging his table at a constant velocity of 10 m/s
overcomes frictional force of 100N. Calculate the power developed

by the student A.10W B.100W C.0.1W D. 10kW E1kw ANS 69

5. Thework-energy theorem states that work done on a moving object
by an external agent is equal to the A, change in its kinetic energy. 8.
change inits potential energy. C.sumo f its kinetic and potential energy:

D. Difference between kinetic and potentialenergy. E.square of the
totalenergy. ANS 69

6. | f E =energy; F=force; P= power, t=time; v = velocity;and W=
work; which of the following equations is/arc correct? (i) E=PW
(ii)P=Et (i) W= Pt (iv) P=Fv A. {)only B.{i)and(ii) C. (ii i)only D.
(iii) and (iv) E.(i), (ii), (i) and (iv) ANS 69

7. Which of the following statements is/are not correct about work
done on an object by a force? (i) The force component perpendicular
to the object's displacement does zero work, (i} The force
component along the object's displacement does work on the object
(iii) The work done by the force depends on the path taken bythe
object (iv) The work done by the force on an object is equal to the

otential energy of the object A. (i) only B. (i) on Ciii (i
§my E. (iii) and (iv) NS 69 filonly € only D. ()

8. Aball of mass 0.1 kg is thrown vertically upward with aninitial
velocity of 80 m/s. Calculate the potential energy at its maximum
height A.8.16J B.326.5) C.320] D.32.65J E. 653 ANS 69

9. A 15g bullet travelling at 300 m/s strikes _and is absorbed by a 75
kg stationary object, Find the speed with which the object moves off.

A.0.06 m/s* B.4.5m/s C7512m/s D.0.2m/s E.0.05m/s ANS 80

10. In an elastic collision, which of these statements istrue? A. The
kinetic energy befare collision equals the potential energy after
collision. B. The total kinetic energy and total momentum are
conserved C. Only the total energy is' conserved. D. %n éhe8 %:tal
momentum is conserved. E. Noﬂ'mgnsamerv_ed bt 200

11. Abullet of mass 50 g was fired on a \:vall with a ve oqt;‘o D
m/s. if the bullet emerges anthe other side of the wall wi “a ;elcsgty

o f 1500 m/s, calculate the impulse of the bullet on thes wgo :

Ns B.75Ns C.175Ns D.25Ns E.50Ns

" A.500Ns B.100Ns C.40Ns D.10Ns E.Z5Ns ANS 80

13, Whatis the kinetic energy .bstii a4 lf:g ball movingatg m/s made
a perfectly inelastic collision witha stahona%tﬁlls wgfba mass of
12kg? A.160] B.96)C128) D.32) E. 16‘J i .

14. Abody of mass 2 kg makes an efastic collision with al?othgratregt
and continues to move in the original direction but with % of its oris
sperrd Whet i the mass o the stk body? A. 3 kg B. 62kg C.6 kg D.7kg
Eakg ANS 80 - ' ,

15. If a bodyis In stable equilibrium, a gllg_ht or general dns;_:lacement
ofthehody willtendto_______ * A.raseits centre gfgmv,ty B
lower its centre of gravity C.leave its centre of gravity unchanged p,
increase its weight E. do nothing to the body ANS 76

16, Which of the following B not a fundamental scalar quantity? 4.
Mass B Altitude C. Displacement D.Temperature ETime ANS 11

17. Which of the following has the same dimension as pressure? 4,
Young's modulus B. Spring constant C. Mass D. Density E. forceANS 4

18. In the gas equation(P + a/V’}{V-b) = RT, kfdihzazt is thez .
dimension of the constant 'a’ ? A.-ML'T® B.ML* T,
MLT? D. ML?T® E. ML°’T ANS 4

19. If a vector a=i + 2j - 3k and another vector b=2i-3J + 4k,
finda-b. A. -i+5J-7k B.-3i-5j-7k C.3i-5j~7k D.-2i+¢
+12k E. 2i-6j-12k ANS 11

20. If D=-5i + 6)-3k-and E. 7i+8j+4k, calculate DX E. A. 62j-82k
B. 48i~J - 82k-C. -48i+62J +82k D.-48i+ ] + 82k E.48j -62+
82k ANS 11

21.1fA.B=0and A+0, B=C.then Ais_ toB (i} orthogonal
{ii) equal _{iii) parallel. A. (i) only B.(iijonly C. {iii} only D. i}
and {ii)_E. {i) and (iii) ANS 11

22.At what respective values of X, y and z would the unit of
force, the Newton, be dimensionally equivalent to M*'P*? A.-
11,2 B.1,2,-2 C.1,-1.2 D.-1,1,-2 E.1,1,-2 ANS 11

23. Given two vectors X= i+2j+4k and Y=2i — bj+ 4 k, what is the
valueof bif X.Y=0?A.6B.2C.4 D.9E.1 ANS 11

24. A particle moves in-the y-direction. If the motionis ANS 22
represented by y= (3 + 10t+t’} m, what is its velocity after 10
seconds? A 10m/s B.20 m/s C.I0 m/s D 40 m/s E.50 m/s

25 Which of the following is not true about the acceleration
due to gravity, g, for a freely foiling body? ANS 22
A. g does not depend on the mass of the falling body B. g
depends on the value of R, the radius of the earth at the point
In question C. gis greater at the poles than at the equator D
The higher the altitude the smaller the acceleration due to
gravity E. g depends on the velocity of the faliing body

26, A ball is thrown vertically upward with a speed of 39.2 m/s.
Find the elapsed time before the ball returns to its original
position. A.4.0s B.8.0s C.2.0s D.392s E.6.0 s ANS 22

27. A palm fruit dropped to the ground from the top of a tree
45 m high. With what velocity does if reach the ground?
A.450m/s B.900m/s C.0m/s D.21m/s E30m/s ANS 23

28, Abad is thfown vertically upwards with a velocity of 30
m/s. Determine the maximum height reached. A.48.22m B
49.33m C50.87m D.900m E.4587m  ANS 23

29. An object undergoes a constant acceleration after starring
from rest and then travels 5 m in the first second, Determine
how far it will go in the next 1 second. A.5mB.10m C.15m

D20m E.25m ANS 23

30.A stone was projected to hit 4 target 250 m away. If the =
vefgcnty of projection is 50 m/s, calculate the angle of A’:‘
Projection. A. 19.26" B. 29.26° ¢ 39.26° D.49.26° E.59:2

T=
UNITS= UNITS AND DIMENSION, VEC M
CIRC=CICULAR MOTION, MOM= MOMENTUM, EQUI

WORKAND ENERGY, SHM= SIMPLE HARMONIC MOTION

|
VECTORS, KK R T . CTILE MOTION, DYN= DYNAMICS., | /\




| PECT 13 21U LU LN UYNamic o I
| g 0B o IC equilibri e
/‘/Amm"ni}\' it moves with zero velocity g, jy muu.--”m ANS 7¢

elocity (‘ it ki with lowest velocity i':?\"i?”I
iform velocity E. 1t moves with congtang ar_:,:-la-:rwt"um
un ot plank of 5 M 1EDBtH is supported at ity grey £
i 'Avffyp “pman weighing 800 N stands on the plun;k I? e
= pt end. Find the tension in the 1y, ‘m ANS 76

’ ropes, A, u,
C. ON: 800 N D.400N;400N E. 3500, 4 N

: :dd 15 e from the fule i
cight place S Ulcrum will balance -
w “placed 12 cm from the fulcrum, in » V‘til':yr;t,jf :

form masslcss beam? AL 11,76 N . g y
RNS 76 BNC. 78,4

|
| what
e

B cedun
3[3“1'76 N E. 6.5

; he following is correct about a body in <14
! h|£h0“ ! p . Ody in stable
S“ﬂlibri“m? A.Its PE is maximum. B. its PE is zerg C, Its PE

’q-nfinite- p. Its PE is minimum. E. Its PE is variable. ANS 786
i

' orabody in static equilibrium, the resultant of a|| the

i i itis. A. maximum B
B sl forces acting on i m B. non-zero C,
jenoefg complex E. Infinite ANS 76

| o ¥

| The line joining any planet' and the sun sweeps out equal
peasin equal |Im:2 intervals’ is a statement of _. A, Kepler's
| fstlaw B. Kepler's second laiw C Kepler's third law D,

| epler's 2croth law E. Kepler's simple law ANS 86

} . which of the following is an expression of Newton's law of

| yniversal gravitation for two masses M1 and M2 separated by
' Ljistance R? A. F= GM1M2/R® B. F = G(M, - M,)/R’ C.

| GMMy/R D.F= G(M:+ M)/R* E.F=M:M,/R* ANS 86

3 Asatellite is to be launched into space from the earth.
| Glulate the escape velocity A. 0.112 x 10°m/s B.11.2 x 10°
nfsC112x10°m/s D.1.12x10°m/s E.112m/s ANS 86
\

| 2.Which of these is/are truc? {I) The velocity of a satellite

i moving round the earth is v=+/{GM}/R. {ii}The escape velocity

- anbe expressed a< /[2gR). (iii) the earths period of

| riolution s 31.56x10° . A. (i) only B. (i} and (i} C. (i}and

| fiil D. (i} and (i) E. (i), (i} and {iii) ANS 59

| #Whatis the weight of an astronaut of mass 85 kg on the moon? A.
ANS 59

I
1 i Kepzlefs third law of planetary motion statesthat . ATaR
TeR CTaR’ DTaR® ETaR  ANS 87 :

1 Normal body temperature is 37°C. This is eguivalentto, /A 320.5
‘B10% C 290K D.oB.6°F E.227.2K
CHECK TEMPERATURE IN SMALL BOOKLET FOR THESE ANSWERS
Atording to the zeroth law of thermodynamics, if two bodies
%&D'.’me'\f have the same mass with a third bodythen the two bodies
1o thermal equilibrium', A True B. False ANS 91
;The Major difference between heat and temperature is that i
;‘-h‘eatiSa scalar quantity while temperature isavector B.heatisa
Orenergy but temperature is a measure of heat content  C.all
eaﬁte" hastemperature but not all matter heat content D. beat can
d‘rf;h’d’sappear but temperature does not change E.thereisno
§, V:;Enc‘e between heatand temperature. - ANS 91 ,
e Atisthe importance of a cold junctionina thermocou?le 7 A A
rmnn%upie cannot work without it B.itmakes the hot junction
theg, CVErheat C. 1t keeps the entire environment cool Dt makes
iR more stable and accurate E. it makes the device to look
by, ANS 91 _ .
iy Maximum height of a projectile can be cnrrect%zy-des:'ibed
[u‘ghaee &quation; A (u’sin’6)/g B- (2usinB)/g C {u’sin26)/g D.

o eEQuineye  ANS 53

Asty R
thy, -« whirled in a drcular path of radiusR=2m
"ith Mass 100 g is whirled in a circular F

E"E  onstant speed of 3 m/s. Find the centripetal acceleration of

@&ns}?zne' A.55m/s B.4.5m/s’ C.6.0 m/s’ D.8.0 m/s’ E

4 ANS 87 .
mﬂydist opeeds off on top of a clff 50 mabove level ground.

:"’“ﬂd i Ust his motorcycle leave the cliff top to land on the level
_/\'mlm/

| 45N B.1225N C12.5N D.14.5N E.55.5

low, 50 m from the base of the diff? (Ignore air resistance.)

SB. c28.3 D.20.0m/s E.18.2m/s
34.6m/s m/s ANS 53

49, ¢
cUne veloen . |
Cale I 3 0,5
“Auliste the 1o
21561 E, 0,70,
U, fte
. 1Y fl,lffA'ﬂl/lﬂlw.;\lA(. R
POAETLial eriere, o LD 3 spring 4 dictance of 0.1 m, What is the
AADY pag o O the spring uhen it is stretched additionsl 0.2m?
81 oo C20) 01605 E2005 ANS 92 “-
« A particle of rmans 2 Vo ie aher ? = i
Fle2i-Bjand £2=2i 0 cran ety dibjected to two forces:
&1y s wres B+ 4 Find its acceleration A.im/fs’ B.2im/s
rz-- Ve D.2mfd E4mfd ANS 59 )
2, Adoree O sets | \
. -,,,;,‘: i‘r oA 10N acks on 5 by of s 2 g for 0.5 5, What s the
“ONER IN Mornertum? A 10N B.EM. ¢ ¢ 20 ) >
lasill ! we B.oMW O, ZMNs D. 10
500N. ANS 80 [ n = Pt
53 W .
'!' Which of the follorviing i the eguation for the wreighn W of an

O Ji;q of rnaws mon the floor of 20 eleryaton accelerating uparacd
Wi .zrn‘au,::%r:r::mn alh. W =migz-a) B\N=mig+a) CW=ma D.
cwwmf.)._;ﬁa, EW=m(z+22) ANS 59
4. Which of the following staternents bt inertis iefare comect? {j)
The inertia of 2 body waets l'

Ty

3wt b

sl e 10 3 yrirg v 2 Zeiod 1.754],
! e ST45 272 v . . ol 4 i . - L] 35
Mgy A e vpdern, 35920 B, 2458 C 224

ANG 97

Lo ; ' the body tn keep roving i in motion. (§)
IThenertia of a body warns the body 10 move # o ret. GiiThe
inertia of a body and its weight are interchangeabie A G onky &

(and(ii) C. (i} onty O.(i)and (i} E. 00}, li)2nd (i) ANS 80

55. Abend on a road has 2 radius of 50 m and a ban ¥irg angie of 15°
on the bend. What is e masimurn w2fz speed fora car onthat
portionof theroad? A. 12 3mfs B115m/s C105m/s D.150
mfs E.9.7m/s ANS 87

56, Abedyhasa mass o f 2 ky. Caleulate the force which 2cts on this
body to produce a velocity of 6m/sina time of 12 5. A. 0.5 N B.LON
C.35N D.20M E40N ANS 81

57. Awooden block placed B 2n indined plene just starts siding
when the plane is 2t 2 2ngle of 307 1o the honzontzl The coefficent
of static friction of thesystenis__ A.0.22 B.0.58 C . 050 D.
068 £.082 ANSS9

58. A 40 kg massrasts on @ smooth plane indined 2t 607 to the
herizortal. What force holds it from shiding down the plane?
A346.4N B.-380.56 N C123.02N D. 0S8N E2400N ANS 60

39. A foroe of 2M is just enough ta set 2 wooden biock of mass 200z in
motion on 2n indined plane, Calasizte the angie of indination ofthe
glapea.30.77 B.118° C.27.0° D.583° 472 ANS 60

60.°One of the following is not a2 law of sclid friction. A Fricdonai force
is directly proportional to normal reaction. B. Frictionai force does
notdepend on the area of surfaces in contact. C Frictionz! force
depends on the nature of the surfaces in cortact D. Fricion Opposes
motion. E. Friction depends on the relative velodty betweenthe
sufacesincontact. ANS 60

STATICS
2016 QUESTS.

UNITS 4 QUEST.
VECT 4 QUEST.
KINE 7 QUEST.
PROJ 2 QUEST.
DYN 8 QUEST.
WORK 6 QUEST-

CIRC 8 QUEST.

SHM 1 QUEST.

* TEMP 4 QUEST



