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Write your nnme and Matric No. o1 yl:ll'n' question paper. .
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With the a1d ofa labelled graph descnbc the fcaturcs exhibiled by a typlcal
malerial under |ncreasmg sltess. '

Whal do you undcrstand by

(i) Young s modulus (n) Sheﬂrmoclulus nncl (m) Bull\ modulus ol a matcrtn!

Defline worlk and’ dcnve its dimensions: -

2

The energy T of a system is given by the eq'uali'on = !
: : i ' 2M .
where I has the dimension of work; P is the momentuin: ¢ is an cleclrie chilrgc

and x and d both have dimensions of length. . Determine (he dimensious of by
and M. e :

Two forces D and [; are IZN at 40“ lo ihe, posnl:ve x-axis and ldN

'llong lhet =
negalive x- mus rcspeclwcly I"md (l)',(B

_" f-;-D-_)..'f_‘“d (). (- Q} in |nnlgnih-1c“i¢

and dncctlo

2l it of 1i “"Jb(ilil ih!u (hree semi- L.i'H.ll..lQ of t.uhm,
R cach abqul lhc poluh SR ﬁ ‘41 any. Il

ofcmls (I IC]?IC\LIII‘} m(hus of eacl
Sl lr*) :

T T ST PSR G

- "-‘re’/(? A ﬁf) b,

2
N2

@)




P R S A J ™~

Deline R'mgc as it relates to a. pro;ec[we l
(i1) A b‘lskclb'lll is thrown at 45° above (he horizontal. The hoop is located
4m away horizontally at a height 6f 0.8m above the point of release. \What
» is the required initial speed for goulilo be scored?
(b) Show that the mmim)'ufu mass hanging from'a vertical spring (helical spring) s
simplé harmonic. |
(c) A parlicle execules simplc harmonic motion at-a ﬁ'cqucn,éy 4,21z, with an
amphludc o[ 0.09m. The parlicle is at the origin at time l = 0. Calculate
(i) the period, (ii) the .m;,ul'u ﬁcqucncy, (m) (he maximum speed and the

acceleration al lime l = 7 5CC.

q (a) (i) Deline (a) the Llnncnsaol. ol a physumi (1L1L\nllly and ([}) the: ‘Ldldl product
of lwo' vcclms A .qu B. ' %
(i)  Two passenger ufuns arc passing each other on adjacent racks. Train 1 1s
movmg Northi with a speed 0f21m/s and train 2 is. traveling South wnh a

Specd of 46mls What is (a) lhc velocnly (magmtude and direction).of

train. 1

;au })y the pﬂ*,qen_gers in lmm 2 (D\ the vclouly (magnitude-and
“m@_qs scen by lhc p’\sscngms imn ta.nn l. ;

1? ll )l

('ii‘i) ul‘:il cnergy,m Simp

fe h’i[momc moilon is ¥4 mw’A” where

‘ | f‘cémchcy and A is tlm 'mlplllmh. ol

(b) A cylln(lnml coppcr wirc and a cyllnchlml sleel wire, gach ol length 1.5m and
diameler 2Zmm, are joined al one end lo form a composite wire 3m long. The wirc
is londed until ils le.nglh becomes 3.003m. Clnlculnle (he strpins in.the coppcr and
steel wires and the upphul force (o lhc ML DR nner= 1,2 % 10" N
Yeicel = 2.0 10" Nm

and
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10,60 4 14,60 when’ g

i 'I‘I\c‘m:u;suf (e car is J3OKE. ,
i (i, Unleuke (e distiney corered an e Sming, Wi
/ ; = o ;
(i) e veloeity ab U Aid uun: ;
(i) The foree thal LLpl the L.\r nu",un. .msmnmn' fiiction is nugf-.ihﬁ:h[c
e Ul il\d.'lﬂ\.‘tlull 45" 1o the |\l1l}{ll'|‘ll.l| wis shot mtn {he air The bhullet was
; relenged i .\lhnh]" ,‘ ; e )
| e ; f erc . /SJ-M
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e . : 5’35
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. M A S . Co
> (1 vl = Dy e 4 ,_,q/ —_b\r i o
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ass My s Tk onoane lnthnu'l plane ol anelv M) HU‘ with «

(¢) A block ol woud vl'm
Wit the strgng v ASSIng -

another hloek off wood olmasyd M
[0 e corflivient ol Kinetic [riction ji

| NG
'musslcsq 2 mietre slring o

il m.lshluﬁ pulley lixed Lo the top ol the plan,
and body Ny is 0.2, and 10N, slides down the plane constant speed.

belween the plane
determine r°

BITS
(i) the mess of Moy, (10) - the neeelermtion ol the systens aimd (i) (hdension in the e

d. (1) Deling the vector \nudud. ol mnl \u.lmu L0, 0) s e (O,

| 1 - g
(h)y A s;muunmn in lrumm s rolgled in a seat-al the cu'u ol whorizontal rotating arm al

length Sm. 1 he can withstand acgeleritions up (o 9. Hat is:the m.t\mnnn pumber of

revalutivns per seeund |n.||n|~.~.ll:lt..! l|IL. u:ulh S0 nnw be Lilkien as 10ms™ :

(¢) ‘The displucement bl a block nll.u.hc«.l W huwonlal SPring \'.lmm, spring wml RE

12N/ is wiven by x = 0,2 Cos (41 0.8)m., I unl att =), l&.u

(i) the mass ol lh\, hlm,h (i “the nuulualmn (ln) the total-eneriy. (iv) the rpuriml ik

! . _‘\E ‘ - ; :
| &
| o
- L s : |
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B.Sc Degree anmmalmm-lstSemesten 70}01 /2002 s
P]]Y|14 Mechanics and Properties of Matter - &
Time: 1 % hrs. S

Date: 7 May 2002

Answer amﬂ TWO Oucstmns'

\Write your name and Mat, No. on vourIquestion papel and-on your exain bhoollet.

Stale (W0 uscs ofmclhod ofdnuchston mmlysls
by pluckmg i( has a velocily, V

he string and the mass M of the string. Use
iy
L

lr\

1 ()

(h) The wave set-up in a guitar string where V depends

on (he tension T in the string, the Iérigih L.ofl

dimension analysis to show how ,;\f 1s 1¢lated toT, L, M.

(¢) Two forces E and G act on apamcle On the x — yplane F is 5.2 N at angle 180" to

the X- axis "md G ]S 15 N at augle 30° to thc K ax1s Determin€ the magmtude (e

il +C‘andofG F 19,63
() A car of mass 1800kg is hﬂed ‘at a steady speed: by a crane as the car h'mgs -at Ehe

cud o s calbide whose diameter io l.2v|.1 the ccblz l:-: I"\m in lenuth: and hrele s by

l S 0mm because of the weight of the car. Determine the slress, the strain and Youngs
' modulus for the'cable. ' A5 TG }? : J‘JJ o e
oL s FL TR e N
. ; 2. (1) Show that the'path of a projectile i b o d-‘ ﬂ(, w- Far e "LD S .
= 7 L Ak o Jh,{j,ﬁ Para °“‘-’ I soi». e o S
C A jet fighter traveling ht 1zontally with a speed of 4\x H)2 km/h "ll an ﬁlmucle OF '
) B M m), releases a heavy smal] non ball U= o L{ 5 bg,- i Wiy .t o
' ‘ 20 E J‘ : :
(i) How mut.h time elapses before lhe ball hits the ground? - A e : 5eN 1- 'Ll' : "[
[ " "
(ii) Wha[ is the speed oftl]e balljust before it hits the gfound% O e I BULK q o
, (iii) What'is the lmuzontaf dlatance travelled by the ball? Q,H: b e L g 52 4 --
AR 2
, (¢) State the parallel axis lheprem ] l = _Lj + m 3 - 2\ e 1} s
i o Bl
(d) Caicuhte the mo . S5
_1/\"& | 1 melllzlt of mertla of a'uniform rod rotating aboul an axis (hrough its
mi poml Hence ar o[he‘__;_ 1§e§calcuhle its moment of inertia i it rolalcs nboul un axis
i mylocated at 0.2m from its mi uB b LA
ot ] 7 s X :‘/(L o b oS [
i (a) Slate Kepler 5 law tary motion oﬁ}»\ﬂ‘"‘ Q. A e 72 L t Lo
] ot ; S5 e : Wi ‘
() Define a Synchienous brblt ;;;:"" jm-_ o~ \L - O .I L“'% (

= N f’””mw > 'L :
e ’.H'b _,(—mCoJ.) /an & -

%/éf‘") L :" 03" J l: i _-.!'- ‘6 ; 4 .\"

-“(
: '[\\/"' i ol J,,]/'? CUL A

': = 0 [ G-
; 5
.
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= kg on an inclined ph'ne of ungle 30" tied with @

od of mass M;, “with the string passing over

oefﬁclem of kinelic friction pu

.(c] A block of wood of mass M

(massless 2 metre string to another block of wo

a massless pulley fixed to the top of the plane. - If the ¢

the plane and body M is 0.2, and if M, slides down'the plane al constant specd,

Lelween

delermine ‘
(i1) the acceleration of the systenm and (iii) the tension in the st'ing.
(1,0,0) and i=(0,1,0)

fotating arm-of

(i) the mass of Moy,
{. (a) Define the vector product of unit vectors 1 i=
ng is rotated in a seat at the end of a horizontal

{h) A spaceman in traini
what is the maximun pumber of

length Sm. If he can withstand accelerations up 1o 98,
The earth’s g may be taken as 10ms™>. 4

u
Oésanng constant is

= o)

revolutions per second permissible.

(c) The displacement o/l_'\a blgcl;ttt_liched to a honzonhl spring wh

12N/m is given by x = 0.2 Cos (4t —0.8)m. Find at t="0.1sec. . >\
on (iif) the {otal 6'!1/21‘5}' (iv) the period T.

p){vlgc_ (i) the mass oft'neb]ock i) the accelerati 2
\ = F
/\ 3 :1’6“7\«—:’ i 7 o
: : t\’\ ,u L
: : - H\@g - — (i : ; & \}),,rl' & i
] : = ; =l ShS) 2 \C SL AN 1 ¢
i N (O3 &U! CF‘P‘ O,ivoL W
, fT\Jj“ﬂd'ﬁ‘ f’Mr\dms&-—p:', ) /K =4
§ LR /" .IJ o) : R & ’J»?J“J
= ﬂr(j ‘
: M
1_ i =) -G :bj
= l_ : -I"
U};L [L { Vol
o 1‘;)‘:\{_&_,\_)‘- MQ 'Jj/”‘ e :’{%
KT %
= F 5t - o Tl “]", '?'71 e ,._I“- |
= k) =@ L A
Iss \ p e
: LY £ (79 o)
2 "’cbny = O",/ Q,U\}'b‘] :ﬂ- —
T wc?L i
4 ) 13 ‘{\ O {J% I,.) .
- D ‘Oﬂ' /(‘2,
I e
4 éi= 8
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DEPARTMENT OF PHYSICS
1%5c. Degree Exmmmtlonl Semcster 2000/200] Session

w
Datc. 23"’ January, 2001 Tnn

L) s '

c: l'/z hi's.

-

.fmJRWI“R ANY TWO OUF.STTQN“,
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Write your name and Mat. No on your qucsuon p‘apch .

Where nccest, 'ry tal\c'

Mass of the Sun = 324 x10° ot the mass_qt’Elarllilf_ B

The acseleration due llolgra\;ilﬁ, 2 =.I9.80¥11 / 52
Distance of U sun from the Barlly = 14.-'.88.31.1'0'”‘ msy G 6 G'} 10 I
] (a) " Define the dimension of a physli;:h] ;Iulnnm} e,nef-::{;:

(b) F A and B have different dimchs-unq wliich Of[hc foll

possible and why?

) A-2B (i) JA-5 (i) Tan (AD)- + Sin (AB)_I i

(iv) (oo ) ,_,,;) @

iy (B-4)
L%
o ,ff (c) - ilie pcn’od T of a Satellite dcpe'ﬁdq on its orbital radius r, the itnivcl'val
\F'Y iy | =
) { A_‘ = ¢
! \ ram.mo nl consli I o s
i e U“'f}?;h // ot n nstant G and (he maks M of (e allracting body, Express T in
i ¥ 1 |
e E’/P li; l?ns' ofr, (J'and M. (
oy ) | | Lhs 2 ensls (oo bt
A Lo chiden &
- f(a) ' m ik ‘rDcﬁnela rigid body’ — 2
Vet /( K £
o B3 B !
N2 Pl D
& ; ;)(}2;? (“H; i 1ﬂ11§guuh IJLlW.Lt:n the mass ufJ.i body and the moment of nerlia of 4
Rl ¢ iy Jb I \R/ s {{"'al_e.]rl, |
( (P -\ e S;‘J ?t}" — =-sl i R — leym=> xf5
o : 2 : \5 —_— i"!-l)-k N"-bfw L (L i tj ) 5 f’
. 3 [ e LFr RN ] -.\fc
s (b) (1) -Shm\: tlhat the mucl"mhon dllc'i'n gr.:'ﬁ']t'\, of a body mLT‘* T 1,n <l
] i carlli'slinterior, ¢*, and that on a body on the earfy surla e
), T surlace, g refale as
Vi = Qv .
S, .5\ {- : g —gy/R,,, where y is the distance between
s y: : ¢ cenler of th' body in
VB
| i - (lie earth’s interior and thc center of (he carth, and Ry is 1l radiy

Gﬂ[’lh; 8 - Py
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(i)  How far from the earth must o Loty be dlong a lie tewiard the s sioeai

the sun’s gravilational 1,ull wili e ope-third the eaiii’s on the body!

\
v (@) State Xepler's second law of plane!nr‘, motlon How does the validity of o A
‘:IJ '{ ; o \[F _jIJE,R-cIJ aan «(_Fry,‘ JB"C— L./ULJ_;\,,\U 4:! S, :—J’ " 1 {
[ ( the law affcet the speed of the pldnel! X UT’“ st apiiof o o
l .-";' r"‘wl\Lj
: )] A 1200N slab is pull\,cl along a horizontal, sumu.b at unilonn specd by
~ T L . - ; 7 3
[4 i '3 v means ol a rope ﬂmt mnkc‘s-nn ung]-c- o!"30° ahove (he horzontal, 16 e toasion 1
; T . ) ] a0 n

the rope is 100N, whar is the cocilicicnlaf ficion ol (e surface

- - )
(2o = 0 - - w—E

et [ ; 2 S <l
. (c).  Congider two planar vectors U and 17 ofsame magnitude A .

ll | > . i !
* C»-Ji*' e Sia == 4 One maikes an obluse (> 4,,' ) angle B with the olher. Show
) 5o M “, | JD (1-3 l{_]l |_l ) C!H*ﬁ_\ﬂ :pﬁj- | —cstB) ~

M oo EA :

that the magnitude of U+V 1y 2 A Lu‘q ﬂ/ ) and of U -1 is2 A S (ent)
-1t () Al what point should a uniform tin sGIT bar of length Tuoem be

supporicd so that it balances a 10z mass placed al one end, a 60g miss on ihe

[ e 3 \P’j \
(3550“ : é other end and a 40g mass 30em froin 10g raass? What ia (ke mas Jmh- SR PR

shgsen o2 6of :
B

( ' f\\ L./ react.cﬂ at the suppurﬁ’ (Assums thit the bar has neghigibic weight).
Q’) A foolballer' .kit._ks-a:b‘zll will an initial-veloeity of25.4');!:5"F.'-1t":1n ana e e ) s

above the ground, and: to his right side. A second footballer standing at 2000y (0

the tight of the first footballer rung uniformiy (o cateh tia ball justvetoee v T

ihe ground, Ipnoring air ellcels, caleglate

l 1 = Sﬂ-“ (1) the ime of tlight of the b:l'll;-: : =
A o~ £—(i)  the distance coyered by Me second foolballer (o caich the hall:
|3 % (i)  the speed at which (he secand foatballer Lns;
(L e " ' . 3 . . :
il (iv)  the velocity of the ball (magnitude and direction) just before iandin, -
(©) Show that the periodie time T of a Conical pendulua is given by

/ : : L : & s

_L ] T =22(LCus 0] )%, "where L is (he length of sting; © i the unple e shing . 79
& i ‘ : . o
5 makes with the vertical and g is the acceleration dug to o ravity

L O =~o ‘o ) . 25 8% p =
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1455 PHY 114 | i LA @90@ 0059 'Ocﬁbzﬁ\
: 's took off from Ibadan at the same spced of. 120kmh-1, Oney Y N &Y o
' . B o s fook ol ther to Lagos. They naturally have the \ g
! travelling to Abuja and the other to Lagos. . R n-x°°§o° ‘:_\g : &6“
: velocity, : A D e
i :ﬂ:uc et b) false ¢) most of the time ,a}:gve‘x ;&‘G‘ .
:" d) only if their speed is constant t}'{rough the journey \ : o //c, ?d_\[-?o (9‘6 $
! ! 2 Which of the following statements is not truc?l N\, N < 4\3‘9 & 6?_.
[ | a) Scalar quantities can be specified B}-—ma-gnzl,udc only _ 2\ 3 ?9\00
| b) Vector quantities can be added gcomcmca_lly an»d ana_lyt.lcally . q& &'{.\e
’ ¢) The magnitude of the velocity of a body moving in a circular path > A Q@ :
' +  is the same as that of its speed 3 <Q
| f d) Scalars and vectors must be added in the same way. 3
' Use therinformation below to answer questions 3 - 5, D
Two forces 7 and 3 are 6N at 360 to the positive x-axis and 7N along the ; o
! .‘ negative x-axis respectively i
| 3. The magnitudeof ; + T s Ak
a) 3.79N b) 2.79N c) 0.59N d) 12.37N
4. Thedirectof 7 +73 is
a) N31.3°E b) N31.3°w c) N58.7E d) N58.7N
9. The magnitude of 7 - B s
b) 2.797N b) 12.37N c) 3.87N d) 0.59N

6.  Which of these statements is/are correct?

i] Kinematics is the study of motion|without reference to the
of the motion

it} Dynamics is the study of motion | wit

cause

h reference to the cause of

motion

iii) Kinetimatics and dynamics are both branches of mechanics in
physics

iv) Only number (iii) above is correct,

a) i) and ii) only b) iv only

¢) i) and (iv) only d) ii), iii) and 1ii) only

Use the information below t answer questions 7 - 10
A car starting Jrom rest attains a speed of 120kmh
continues with this speed for 10 minutes after which it i
another 10 minutes,
7. The acceleration in the first Segment of the journey is

a) 33.3kms-! b) 50.0kms=2 c) 5.0ms2 d) 333ms
8. The acceleration in the second segment is

b) 2.3ms-1 b) 0.06ms=2 c) | 0.00ms-=2 d) 10.0ms=2 :
9. The distance travelled in the last segment of the journey is
a) 10km b) 9.9%cm c] 19.9km

d) 20.0km

e
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e 10.

119

12.

13.

13.

15.

| o

17

The total distance travelled in all the three segments of the journey

1S

a) 36.1km  _b) 30.1km | ¢} 33.1km d) 10.5km

Which of the following statement is/are not correct

i) Projectile motion is an example of motion in a plane :

i) Projectile motion can be described in terms of tifme, horizontal
and vertical displacements

iii) Both vertical and horizontal velocities of projectile change in
the course of motion

a) iii only b) ii and iii only c) I only d) ii only

The force 3 between two points masses my and mg separated by a

distance r is given as

G : A L i - v
F=20M he dimension of G in this equation 1s

a) Nm2kg b) L3M-'T2 c] LAM-2T-! d) L3M-1T!

Which of these statements is/are true

i) An object is an equilibrium when it moves with constant
velocity

1) The apparent weight is the force that an object excert on the
platform of a scale

iii) Apparent weight is always greater than true weight

a) i) only b) ii and iii only c) iii only d) iand iii only
Which of these statemeitts is/are false?
i) Work done by a force may be positive or negative
ii) Positive work done may indicate increase in kinetic energy
iiiy It is not possible to have negative work done.
a) iii only b) I only c)iionly d) 1, ii and iii

A body of mass 2kg initially at rest is acted on by a force F = 55 +
{2N. the velocity of the body at t = 5 second is

a) 148.3ms! b) 120ms-! c) 158.3ms"! d) Sms-!
Which of the statement is/are not true of uniform circular motion?

i) The centripetal and centrifugal forces are always directed
towards the entre

i) Orbiting of satellites is an example of uniform circular motion
iiij The centre petal force 15 given as o
their usual meaning
a) 1ionly b) ii only c)iand ii d) iii only :
A simple harmonic oscillator has a period of 0.001 seconds and an .

amplitude of 0.4m. the magnitude of its velocity at the centre of
oscillation is

a) 40ms-!

119

= where m, v and & have

b) 800mms:! ¢) 400ms?  d) 1000ms? |




e
b - gy 7

R PR i e

wton’s third laws of
: 18. Which of the following is not true about Ne I

motion? : :
a] Every object has a form of.mcrtla]
b) Forces always exists Inpaits .| o oortional to the net
¢)  Acceleration of an object is directly P
cting on the object A v
d) fb?;:lfz ?}f thf three laws is appﬁcaplc in colhsélon Rr 2{13111?(1;1; o
: 19. A ball of mass 0.1kg moving with a velocity of 6ms <
b ~ another ball of mass of 0.2kg at rest. Calculate
: ity i ision. ~’
- velocity if both move together after collisi ;
l* a) 4n?;-1 b) 2 ms'! c) 0.2ms-! dj 0.15?313 lbod
‘1 ; 20. At a distance 2R from the centre of the earth the weight of the 3;_
| s 2 5N. What will be its weight at a distance 3R from the centre 0
the earth?
a) 4.75N b) 3.75N ¢)l.LIN  d)0.8N

A particle of mass 0.2kg attached to the end of a string is whirled in

a vertical order of radius 2.0m at a constant speed of Sms-. What

is the tension in the string at the highest point on its path?

a) 2.5N b) 0.5N c) 12.5N d) 4.5N

Use the following to'answer questions 22 to 24
A car of nass 2.0 x 10°kg is travelling to the north and at a sped of 15ms!
22. The momentum of the car is

._ a) 3.00 x 10kgms-!

¢) 3.0 x 10%kgms-1

. SEERAA
s e e

AL

b) 1.5 x 10%kgms-!

d) 3.0 x 10%kgms-! due north
', 7ALh

If the velocity is tripled, by what factor does the momentum
' increased?

| a) 3 b) 2 c] 4

d) 9
24,

If the velocity is tripled by what factor does not the
increase?
a) Y, b) 3 c) 9 ' d) 6
Two arrows, mass 0.1kg each are shot horizontally with the same
speed of 30ms-1, one from east and the other form south mecting
at a point. Find the magnitude and direction f th '
e ] e total momentum
a) 4.2kgms-! Northwest b) 4.2 kgms-!

& s-! south
¢) 3.0kgms" 40° Northwest d) Noncgof the abov:aves':
| Use the pr'oblclm below to answer questions 26 and 27. Two cars A :
} | B are moving in the same direction along a straight line. Car A hS e
: -: times the momentum and twice the ldin ' B

kinetic energy
25.

> four
; etic ene IB.
26. Determine the ratio of mass of A to that fngY X
a) 4 b) 2 c) 8 d) 16
b) iﬁ
205 ]
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n7. The ratio of velocity of A to B is
a) 2 b) 2 c) 4 d) 8

Use the problem below to answer questions 28 — 32 A

A disc of mass 20kg and radius of 0.15m. is mounted on a horizontal ¥

cylindrical axle of radius 0.015m and of negligible mass Neo frictional

losses exist-between the strings. Calculate

The momentum of inertial of the disk

a) 20.5 kgms-! b) 22.5x 10-2kgms=
c) 2.25kgm?s! d) 2.25/x 10-3kgms-?

23. 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?  b) 18.0m*! 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 TinT
a) 240.0s b) 2400.0s c)24.0s d)12.0s
39 Which of these statements is not true when subtracting vector g
from-vector . We can simply reverse the direction of 3 and add
it to ;.
a) We simply reverse the direction of 3. and add it to 4
b) We can use parallelogram law
c) We can use analytical method
d) We simply subtract both| the magnitude and direction of 3
and that of 7 | :
33. Which of these statements are correct

i) A rigid body is in equilibrium if its translational acceleration

is zero _
ii) If its angular acceleration is zero
iiij If the vector sum of fall the forces acting on the body is.
constant : |
iv) If the net torque acting}an the body is zero
a) i, ii and iv only b) iand ii only 5
c) iand iv only (;i] i, iii and iv only

34. A force bi + 4j — 10k acts tangentially to the circumference 0.
of radius 2i + j + 3k. Find the torque.
a) 2i—2j + 14k Nm ) 22i — 38j — 2kNm
% \cJ\)I 1-1461.113th: ) 22i-2j + 14kNm
g ich of these has the sa.me{ unit as Youngh Mofu
a) Strain o



37.

38.

39.

(s :
c) strain.stress d) strain

A metal rod 1m long and 0.5cm2 Cross scctlonaldm:fa t;isc fglégigt,g |
stretch by 0.2cm. calculate the force on the ro
modulus of the metal is 2.0 x 10!’"Nm~?
a) 2.0 x 10-19N b) 5.3 X ig-:g

-3 d) 5.0x 10- .
CA] 1211-.3:::12:0 rgquircs a rorcc)of 50W for an (f:longatlon of 4cm.
regarding the muscle as a uniform Ielast;ic cylinder, calculate the
energy stored in it. -

a) 1J b) 2J c) 4J d) 8J
The study 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%elocity, 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

—

B Y
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1

.Solutions,

B. P. velocity will only be the
with equal speeds.

(D)
A ;'
Yo AN |
g— +-ETB' [Ax + Ayi) + Bxi + Byi)

ﬁ.x 6Ncos. 36° = 4. 8541 _
Ayi = 6Nsin36° = 3. 526i |
Bx = 7Ncos + 80e = 7i

7N sin 180° = 0j :
Ey + 3 =4 854i + 3. 526i)
s 4 (-71 2))
+ 5 =2.146i % 3.526)

-+
-+

i
|-

wloml

|=2.737 (A}

:vl;vl

Tan® =/;

o = tan1(/;) |
3.526 |

0= ta'n-l(z 146)

g = 58.67° ~ 58.7° -

Since j is + ve and | is -ve

+R Yy

58.
-X

Hence direction of 1

|=V-2.146" + 3.§262

+ 3 isin second quadranj.
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f ‘.\‘._lil“f‘l,jr;

= (BC + A

m 3 n
= Mass x

1asSsi
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ce = area under curvi

30 1lem {3

Acceleratiion x (length)

X L*x M=

x (B)
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(A)
State [1} is correct for ayn

(ii)

(iiij Apparent weight is al
weight).
&
(A)
F=55+1t2N.....cccceeee (1)

(Note FDt = mDv)
Integrating eqn

FDr.=55t+.-§ - mDy |
When t=s

MDV = 316.66

DV = 31666/, = 158.3

Since u = o (from rest)
DV=v-—1u
Vv =DV=158.3 (C)

(B)
o [

V= ‘I‘Az—antccntrcxﬂ

V =wA
1 = 2h/p = == = 2000

J

v = 20001 x 0.4

It actual weight not ap

(i) with rcspect to t _ i
[Fdt = [(55+ t*)dt ; S

L

Download more at

ic equilibrium
arent weight :
ays lesser (Diff bemccmm _

2 t'} S e
= i

c2T5
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At highest point, tension is the vector sum of the weight and
centrifugal force

T = mwir — mg (Fy and W are opp)
T =m (war - gl

2
=02 v/rﬁxr" g
P ve
r=02(%- g)

5x5
T=02 :——m)
T =0.5N (B)

Mom =mv = 2.0 x 103 x 15
= 3.0 x 10%sgme=-1 due north ,
= 3.0 x 10%kgms-! due north (D)

|
Mom is directly Proportional to net, hencc if velocity is tripled
momeuntum increases by a factor .’k

Cfi (A)

K.E av2 [K.E = /2mv2]
If velocity is tripled, the K. increase

'S by a factor of 9 (Q)

canned by Camscanner Download more at Learnclax.com



MaVa2 = QMBV52 PR (
Divide eqn (1] by (i)
SENEA —BMEve
MAVA 2MBV3
Lo
Ys o ¥ ¢
Ll eaailake il )
V‘VVB' s
Put eqn (iii) in (i)
MaVa = 4Mp2Va
M) 8V f
Mp. Vs

: MA/MB-_-

26 < 8:=C

5 LA el 3
Mints s

i { ".'=.'_ ' 28 Moment of inertia | r |
1 \tf- I = YaMr2 (Disc) | :
d i =% x2.0x0.152 |

I lﬁ?" 1=0.225=22.5% 102

| i I=22.5x 102kgm? (B)

i i it =_ e LS
f j i | 29, Torquet=FXT | i ?
i :.‘:"i‘l 0 ! — 0.3Nm (D) | :

i ‘: : j e : |

il g 0 le0madist () | : !

! i 31 |

£ il | K.E = % mv2 !

1 =1, mw2 X 2
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F = 6i+4- 10k

G K ; -
B 6 4 o |

i 2 t 3 |

Fxr =+ [4x3)—(-10x 1)]i-[(6x3) - (2% 4)]
Fxr = [10 + 12]i - [13 + 20}j + [6 - 8]k |

Fxr = Torque = 22i — 38j — 2k Nm ‘

i Torque = 22i — 38j — 2k Nm (B) | A

86." Stress= foree/,| . = Nm-=2 : A

r‘:‘r':l:‘/zn'ea 5 N/M?
Young Moduius = Wm/‘
| m

length
Unit = Nm-=2 (B)

37.

2.0 10 05x10™*x02x10~2

1 |
= 2.0-x 103N ° (€) |

28. r-xe {HOOKE’S Law} !l

E=%x50x4x102=1J (A]

ol A

40. A

Scanned by CamScanner



2
PHY 114 |

The respective dimensions for frequency, energy and pressure are

a) T, ML2T2, ML=1T-2 blr'[‘-l ML2T2, ML-1T-2 .

c) T-1, ML2T-2, ML-1T-2 d) T, ML2T-2, ML-2T-?

Which of the set of quantities have the same basic units?

a) Power, work, moment - \ b). work, moment, momentum

c) moment, work and energy | d) work, energy and power

e) none of the above

Given that E = |2/, where q has the dimension of energy and it has :

the dimension of time. What is the dimension of E?
a) M-2T-2,L2T3 | b) M-®L*T*
3 3
c) M- /2LuTH d) M-%LT M- /2
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=2.0m and Cy = Sm b) Cx = 10m and Cy = 2m
c) Cy =v5m and Cx = Vom d Cx = VI5m and Cy =
V10m '

¢) Cx=+v5m and Cy = vV20m |

Two vectors P and Q are glvcn as P=3i-4J +5kand Q = 2j + 2k °

respectively. Find P. Q

a)sl b) 5 o) fE s S it ) P!

A body moving along the a#:e has its motion described by the
equation X = 4045+ S5t2. What is the average velocity of the body
during the first 5 seconds of its motion?

a) 325ms-! b) Sms-! c) 25 ms-! d) 65 ms-!

A stone is projected from a' surface at an angle of 300 to the

horizontal and with an initial velocity of 40.0m/s. calculate the

vertical component of the sfoncs velocity 2.0s after leaving the -:

surface if g = 9.8 ms-2

a) 0.1 ms-! b) 0.2m/s [ ¢) 0.3m/s d) 0.4m/s e)0.5m/s -

A body moves from r; =2i + SJ + k to 1z = 3i - 2j-k (in metres) under -
the action of a force F = 2i - 3j + k (in Newtons). Find the work

done by the force
a) 10 b) 18J ¢ 200 d) 23J e} 329
An alternative definition f unpulsc is

a) A change in velocity

b) Change in acceleration
¢) Change in momentum
d) Change in torque




|
1
}
|
{

¢) Change in-encrgy

o) = (4350 + 504 D
ition vector T ( J
iect is found to have a posit . If the mass of ¢
?303?:05125“;% r in metres and t m:s;conds g .
B . i BT
505k S : ' :
' | 3]) 40%01%;%3" £ soog}igj%né;ellite of mass in places in g
1 late-the speed -of an artif te - f i
R 1 gi:;ﬁ;ﬁtzrbif ofpwokm above the surface of the earth. [Mass of the

earth Me = 5-98 x 102* kg]. Radius of thC e_a:;rth-gre = 6.38 X 106m
and gravitational constant G ='6.67 X ;'Oi'le kg2]

a) 5.6x103m/s b) 7.0 x 10141}‘1/5

c) 7.8 x 10%4m/s d) 7.9 x 10%m/s| : _

’I‘]hc velocity of a particle in a simplc harmonic motion has a
maximum magnitude when ‘

a) The particle - displacement from the posifion of equilibrinum is
maximum

12,

SRPEE————

b] The particle displacement from the position of the equiliorium is
ZETO .

¢) The particle potential energy 1s maximum

d) The particle acceleration in maximum

e) None of the above occurs

Which of the following system is not in oscillatory motion?
a) Atom in a solid

b) Electrons in the antennas of radio and television transmitters
c) Guitars strings which are plucked

d) Balance wheel of a wrist watch
How much pressure is need
block by 0.11% is the bulk
a) 7.5 x 10?’Nm-2 b) 8.0 x 108Nm'2
? d) 7.5 x 10°Nm-2 €) 9.9 x 10-18Nm-2
E 15. A 0.2kg billard ball was hit with a rod such th
velocity of 3ms-!, If the impact between the
impulsive force is '
; a) 0.6N b} 04N ¢} D.006N
"' 16. A girl drop a bag inside a moving train.
from a platfo

13.

ed to compress the vo]

ume of an iron
modulus of iron

is 90 x 10°Nm-2p
c) 99 x 107Nm-2

at it moved with g
ball lasted for 10-2s, the

d) 4.0n e) 60N
Her friends saw

thi

'm. The bag drops 1m from rest when the ir};?rllp?;
moving steadily along the platform at/2ms-1. How long does it take
for the body t reach the floor of the trainp
a) 0.19s b) 0.45s c) 0.35s d) N

17. From question 16, calculate the resultant velocity ju}st I?e?;?‘i:r hits
the ground .
a) 2.0ms-1 b) 4.4ms- ¢} 4.8 ms-1 d} 0.735 ms

30

4
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18.

19

0

20.

21.

2L

23.

29

25.

261

27

The human adult tibia contrac{s by about 1mm per 1L000N apphed
force. By how much is the tibia of 7 Skg man contracts?

a) 0.75mm -b) 0.735mm | c¢) 0.735mm d) 0.735cm

A satellite ‘weighs BON at the earth’s surface. If R is the earth’s

radius, at'what distance from the earth centre would the weight of
the satellite by 20N?

a} Rs, b) B, ¢} 2R -d) 4R

Calculate the least kinetic cnérgy that must be given to a mass
2000kg at the earth’s surface for the mass to reach a point a
distance 9000km from the center of the earth G = 6.7 x 15'"Nmkg |
M=6x102%g R =6.4 x 10°m

Calculate the mass f the earth giving that the radius of the earth is
6400km g'=9.8ms2 G = 6.7 x 10-1'Nm2kg-2

a) 5.99a x 1018kg b) 5.991 x 1027kg

c) 5.991 x'102%kg d) 5.99 x 10?27g

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) Reducerangularmomentum

d) Reduce angularvelocity

A flywheel completes 90 revolution in 30 seconds. What is the
kinetic'energy of the flywheel. Moment of inertia is 0.32kgm-2

a) 18.852J b) 5.76J c) 56.85J d) 113.73J

At the: Olympic high diving competition, a diver from the top board
curves her'body in order to

a) Dive'intothe water with her legs 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
orbita distance 7100km from the centre of fhe earth when fhe
grantation field strength is 8.0Nkg-!

a) S900hrs b) ‘900min | t) 570secs d) 1hr 38 mins

Which of the following is not true about performing arcular motion?
a) The weight of the body cquals centripetal force

b) Acceleration is:always dlrcctcd towards the centre

c) Thespeed and-velocity are constantly changing K
d) None of the above

A ‘stationary mass explodes nrtu two parts, 4 unit and 40

respectively. If the larger mass|has initial K.E of 100J what is.i
initial!K.E of the smaller mass?

a) 10kJ b) 1000kJ

L4
|
|

¥
1

'i c) 100kJ

W%ﬁh‘rﬁt
- 31|




5]
Which of these does not represent ‘:a? ﬂ[: e
a) Area under a pressure Vc'lumehg :
b) Area under mass-volume er ap ‘ h
c) Area under a fome-dgp‘lac?‘g;t grap.
d) Area under a power-time g ; -1 acros
A]| man of mass 70kg walks at a uniform Spﬁgdlggggs ?jnd :h?’:
bridge 40m long and which has a mass of 1 s%énds o
reaction at the ends A and B of the bridge if the mass c
a) A = 5000N B= 5700N  b) 5700N B = 5000N
c) A = 10700N B = 5700N d] A= 5700N B = 10700N : o
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"!
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.
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
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
a) 25272.73ms! b 2000ms! = ¢} 1800ms! ) 1600ms-!
If g =3i-2j+4kand g =-5i + 2) - k. What is e 0 B T
(D, X4d; ) ) 2
’?]hls 1 b) O c) b6 d) -24i - 68j - 16k
ree vectors are given by 7 = 3.0i + 5.0j = : ;
2.0kand 7 =2.0i+20j+ 1k find> (_gsfj;;nd Ll Ol 107
?Lﬁ 2 b) -24i + 25j c) -8i + 5j + 6k d) 1
€ position 7 a particle moving in : :
(2.00T° — 5.00t)1 + (6.00 — 7.a§ﬂlj v?ihxf iﬁlamngtgs given by 7=
seconds. In unit vector notation calculate = att= ;% and time in
a) 72i—336] b) 36i-84j <) 36t+ 3361 00s
What is the angle between the positive direcl;iojn f d) 721_1 + 336j
linc'tangent to the particles path at r = 2.00s? of the x-axis and 3
a) 77.90 b) 282.1¢ ¢) 75.40 :
A baJ_l is shot from the ground into the air. At 4 2L s
velocity is 3=(7.6i + 6.1jjm/s with | horizontal ausy o s LI its
what maximum height do the ball rise? 29d] upward. To,
a) 20.4m b) 19.4m d 19.3m
;01(132%5 ;\ggdlﬂes Orl; )eI?sugity is applicable to only f g
1quids ¢) plasmas

32

d) solids
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SolutioAS to PHY 114

Frequency = (Period)-! = T~

Energy = work =F xS = kgms?x m
Kgm?2s2 = ML2T-? |

Force Eﬁ |

-

Area L2

Pressure =

ML-T-2
T-1, ML2T-2, ML-1T-2 {C} !

(C) |

E = (lcgmsgs ) = (MLQT'S)
E = M%LT /2 (D)

P=3i-4j+ 5k
Q=2j+2k

= Q=0i+2j+2k

P. Q. = (3i — 4j + Sk)=(01 + 2j + 2k]
(3x0)+(-4x2)+(5x2)
=3-8+10=5 (B)

X =40t + 5t2

Average velocity

Vayg = (¥2 - x1)/t

Xa 40[5] + 5(5)2=325m

Download more at Learnclax.com



|
Solutions to PHY 114

Frequency = (Period)-! = T-!
Energy =work=FXxS = lcgnl'ms-'-’ X m

.-]:.
l;_

Kgm?2s2 = ML?T-2 | i
Pressure = o=u ML '
D Area L2
, ML-IT-2 |
-, T-1, ML2T-2, ML-1T-2 {C} 5
I
2 (C) ;
I- - = Energy
I. 3. E — Time .
all ~ _ [Work _ [FsS
" l. £ Time T
i . W
¢ it E = (%
\ = % :
L !' 3 E = K_&Si.ﬁ) £
.|. e | g
A1 ¥ o ¥ |
14 : E = (kgms®s™®)" = (ML*T?) .
i £ = Mir¥% (D) |
':. 4. 4
1 5. .P=3i-4j+5k | |
Q=2j+ 2k | i
il = Q =0i+ 2j + 2k K
il ¢ P. Q. = (3i - 4j + 5k)e(0i + 2j + 2Kk) e ;i
;’ (3x0)+ (-4 x2)+ (5x2) . :
| =3-8+10=5 (B)
| 6. X =40t + 512 :
| Average velocity

_vlvz = (%2 —xi)/t
Xa = 40[5]."‘- 5(5}2 =3256m

X3 =0
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10.

111

12

153:

Uy = Usint

= 40311130 20m/s [
=Uy—gt o Il

=20—98X2 |

Vy = 0.4 (D) :

Work RAS ,‘

=(2i—3 J+k)o(r2"1'1]
rg~r1 = (3i-2j - k)._[21+3_]+1c]
b =512k +21-3-k !
rp—ri=5i—5j—2k
W = (2i— 3j + k)s(5i— 5 —2k) .
W =10 + (15) + (-2) |
W =23J (D) i

Impulse = A in momentum (C)

r = (4350 + S0t)I + 700j + 2k

mom mv
=—= 501

mornentum mv = 50 x 501

= 2500i kgms-! (B)

Vv = G_NiE

where r = distance from earth’s centre =T =R+ 180km

r=6.38x 106 + 180 000

=-6380000 + 180-000

= 6560000m

V:JG.G'FIJ.D”- x5.98 x10 24
6560000

NEEsEs x 1014ms? © (C)

(B) i.e. at the centre
Whenx =0

Vel = ifx =0 |

Vinaxi— WA

(B)
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14. B=_—

P=190 x 909 x “'1;"“’

P=90x10°x :—0%
P=9.9x 10’Nm2  (C)

15. =09

P= u.z(ta—n)
102
F=60N (E)
16. B 4.87 ms-1
17 C
18. F=ke -

e=1mm=1x10-3m
k=Ffo =200 _qx 105N/m

1x10™=

Now, for tibia of 75kg man
75x9.0

1x10%

€ =7.35x 10“m = 0.000735m a2os
€ =0.735mm (C) % 0

€ k

19. At the earth surface |
W=mx938 |
80 =x9.8

m = (80/9.8)kg ,
At a distance h, let g! be acceleration

NB: Mass is constant

SR 7a0) Y BN
20 = “)xg‘

e o

BTN

‘due-to-gravity. =




20.

E 01

T

> 24.

25.

26.

2

= ‘i'v
; rth surface i
h = distance from €2 s e ) ; ~ P
R + h = 2R is the first from itsc€ < ﬁx&\-
| : )
ke = ;Qn_'lm ikl
¢ : ;
- 24
ke =6.1x10"11 x 6.0 x 10* x 2000
- 6 ‘
6.4 x 10
10
=12.5 (25 x 10") - 3
GMe 23. KE=Y%1w2
< STy ; . 1=0.32kgm?
i s w = 90rev/30 seconds
G 6.7 1072 90% 2rrad
Me = 5.99 x 102*kg  (C) e
{Not 1 rev = 2x rad)
(B) W = 6nrads-!
KE=%x%0.232x (67)2
KE=56.85] (Q)
B
C) The speed is constant but veloci , :
{po}sition (};anges_ y changes continuously since

4unit mass will have 10 times the velocity of 9
velocity increases by 10 unit, and knowing that
increases by a factor of 100.
K. E of 4 unit mass is

= 100 x 100 = 10000J = 10kJ

0 units mass. If
KE qvez. Then KR

)
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T8 (" V direction of movement
I

2kg ]
|

[13kg ]

T-2%9.8=2X2a mreremenee l)

T+3x9.8=39 (i)

Eqn (i) + (ii) = (3.98) - (2 ¥ 9.8) = 59

=9.8=59 |

a=98, =1.96ms? (B}

e when -t-ravcl-l-inﬁ upwards by 40kmhr! and t2 hm e

Let t1 be tim
70kmhr-!. (Note distance is equal up

: 32  hen travelling downwards by
g and down the hill)
SL = 40ty |
S, = 70t2 gy
But S; = S2
40t; = 7012
Ln = 4/7 t
Ta = 40/, 1 |
) Average speed = g——ﬂﬁ

i _ S;+S;

Gty
_ 0u+70(4%59)t
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