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Program Name B.Sc./B.A. (Mathematics)
B.Sc. /B.A. - Part 111
Paper Code — MT- 09 (Mechanics)
Section-B
(Short Answer Questions &g <R aTer w4)
Tedeh U 6 37k T & Each Question Carries 6 Marks

A particle describes a curve (for which S and ¢ vanish simultane only) with uniform velocity U If the

UZC

acceleration at any point is Q21c? find the intrinsic equation of the curve.
c
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(Ans. MT-09, P.121)

Two particles of masses 1111 @nd M are tied to the ends of an elastic string of natural length a and modulus A
They are placed on a smooth table so that the string is just taut and 715 is projected with any velocity directly

amimy
away from 1711 . Prove that the string will become slack after the lapse of time TT | —————
{mq+my)
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(Ans. MT-09, P.150)

A particle is projected with velocity u along a smooth horizontal plane in medium whose resistance per unit

mass is k (velocity). Show that the velocity v after a time t and the distance x in that time are given by

v=ue ¥ x= %[1 — ek

m 9T o 0T sl u AT 4 &fast aar § wfaref) areem & vaifta foma strar 2 ufaiiedt wresw s gfader
mkx T & T FoReT &1 t T 01 % T v U g T e @ oFh Bt 8l A v = ue M gl
X = %[1 — e7kt]
(Ans. MT-09, P.172)

A particle is projected from the lowest point with some velocity and moves along the inside of a smooth vertical

circle, to discuss the subsequent motion.

RIS T TRl Terehel FrealTeit T o Tl fi=l o fofg & ferwll o7 & Thehl ST & ST 1 oh 37 i AR
TTH 3 AT 3EhT T AT Torer=T hiferg)

(Ans. MT-09, P.213)
The resultant of two forces P and Q is of the magnitude P, show that if the force P be doubled, Q remaining

unaltered, the new resultant will be at right angled to Q and its magnitude will be +/ 4p? QZ



ISl P Q o TROITHY kT afeoT P o sIeR 81 Afe P ot &1 71 o fearm Sme & Q srafiafda T a forg
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(Ans. MT-09, P.7)

(6) Write statement and proof of Lami Theorem.

A g forfaw o 38 ety Hifvg)

(Ans. MT-09, P.23)

(7) A uniform rod rests in limiting equilibrium with in a rough sphere. If the rod subtends an angle 2x at the centre of

the sphere and if A be the angle of friction, show that the angle of inclination of the rod to the horizon is :

Teh U G AT B¢ U Wi et o 3A-a HIHT= S | 6o 21 TS B Tt % g T I
AT B S AT A, =0T 107 8 Al g, h Foh g o1 &St & grepral shior &
-1 sin 20 ]

2 cos (a+M) cos (a—)
(Ans. MT-09, P.37)

tan

(8) A uniform chain of length 1, which can just bear a tension of n times its, weight, is stretched between two point in

1
the same horizontal line. Show that the least possible sag in the middle is [ {Tl - / (n2 - Z}

RS 3h1 THUHT SR SIT STTeRTT 370 M 3T AT T 98 oL Tk 8, i atferst wam & feord a1
forgaTl & sk ST 21 firg TSRt o6 38T =7a it 2
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(Ans. MT-09, P.83)

(9) State and prove triangle law of forces.
et Prvget Fre e o farg Bifvry
Ans. [MT-09, P.No. 16]
(10) WHT TS o U1 HE B WER SIS Y & dTfeh T faef BD  wfed woeIqy{st ABCD &l aife
C WUF R W o fear s 3K e sl A & desmn s fag hifsie o5 BD @ woie

W//3 wgead
Five weightless rods of equal length are jointed together so as to form a shombus
ABCD with one diagonal BD. If a weight W be attached to C and the system be
suspended from A, show that there is a thrust in BD equal to W/+/3.

Ans. [MT-09, P.No. 63]

(1.1) T T 0T 30 TohTE THA ST & fob STEhT ST ST, ST ST o TNt &rerT @ at férg, hifere ekt
ok Ush THT hIvfleh Hfded 2RIl
If the radial and transwerse velocities of a particle are proportional to each other, show
that the pathis an equiangular spiral.

Ans. [MT-09, P.No.115]

(12) A1 Ewehl Feare ST M So3HTH o Tk shoT § Sfefl § ST 3ok qat it forgadl & g0 wehrt ofr & fo Sl
Tt @I M T T TAEY TE A, TG T AT AR a dr b fag Al for St
3FIfERT T ST o1 & B
Two light elastic strings are fastened to a particle of mass m and their other ends are
attached to two fixed points so that the strings are taut. The modulus of elasticity of
each is A4, the tension T and lengths a and b. Show that the period of oscillation
along the line of the strings is,



Ans.

e Davo)

[MT-9, P.No. 152]
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El%Tsma—— | Rrg, BT 1 37 o et a7 m%fmz@ 3

A train of mass M Ibs. is ascending a smooth inclination a where sina =— and the
n

velocity of train is v ft./sec., its acceleration is f ft./sec’. Prove that the effective H.P.
Mv(n f +g)

550mg
[MT-09, P.N0.199]

of the engine is

(15) g Teig shT TR e 2T 1121w 37t <hHTSTT, forreh STefl %S 0T 1 = asin N sk T T 2|

Ans,
(16)

Ans.
17)
Ans.
(18)

Ans,
(19)

Ans,
(20)

A partlcle describes the curve r =asinn@ under a force to the pole, find the law of
force.

[MT-9, P.N0.237]

Find moment of inertial of elliptic disc of radius a and mass M about its major axis.
M =MW a a B sl e e 1 STecd ST S6h! dTeetat o |me 1

[MT-09, P.No. 269]

Describes momental ellipse. seoff Stefa i qwems|

[MT-09, P.No. 297]

The resultant of two forces P and Q is of the magnitude P . Show that if the forces P

be doubled, Q remaining unaltered, the new resultant will be at rightr angled to Q and

it’s magnitude will be /(4P? —Q?)

araet P aur Q o it &1 afwmor P 21 afe P e gEr s fear S Q e srafEfda ww d fag
ifor R T aRomE Q 3 e B e SeeT aREm A/(4P2 —Q?) B

[MT-09, P.No. 7]

The sides AB and AC of a triangle are bisected in D and E . Show that the resultant
of the forces represented by BE and DC is represented in magnitude and direction by

b

o Frqst ot et AB @ AC % wex fag D e E 21 fag difs s BE o DC & frefua
ag—vﬁa»‘rtr&wm%tr&mww%mﬁ(gj BC @ i drm

[MT-09, P.No. 20]
Two rough particles connected by a light string rest on an inclined plane. If their
weights and corresponding coefficients of friction are W,, W, and g, u, respectively.

W, + W,
W, +W, j

T WIEM S 5T &a g¢ W, q1 W, 9T o 31 TUS T STk BI9UT T[0Tk ShAST: gy AT p1, 81 T

A qHAA W W@ FC 2 Tog AT o g 1 st § a1 S § Siean g 2

tan~ W, + )\,
W, +W,

Show that greatest inclination of the plan for equilibrium is tan‘l(
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Ans.
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Ans,
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Ans.
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ADnS.
(25)

ADnS.

(26)

)

(28)

[MT-09, P.No. 46]
Find the tension in a string or thrust in a rod.
S § GG AT U | JUNG [T LT

[MT-09, P.No. 62]
Show that the length of an endless chain which will hang over a circular pully of radius
a so to be in contact with two thirds of the circumference of the pully is

Az 3
? {?Jr Iog‘2+\/§ﬂ
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[MT-09, P.No. 91]
Two forces P and Q acting at a point have got a resultant R. If Q be doubled R, is
doubled. Again if Q be reversed in direction, then also R is doubled. Show that :
P:Q:R=+2:43:42
e P qur Q wrufort R 213 Q wI T fear SR dr R +ft T B S &) it Q
1 farafea e i e e so it R g g 21 frg Hifvr)
P:Q:R=+2:43:42
[MT-09, P.No. 7]
The radial and transverse velocities of a particle are Ar and u@. Find its path and

show that it’s radial and transverse components of acceleration are respectively :
2 n2

/lzr:”ra and y0=(/1+$}

foreft 30T o ST TS TR o AT Qe w6 8 39! 99 1 shiteg 371 g i for e s
TS ST TIT0T ShA:
#262

Fr=F— w y0=[ﬂ+$j

[MTO09, P.No. 114]
Prove that the angular acceleration in the direction of Motion of a Point moving in a

plane is A @_v_z d—p
p ds p° ds
g RTT Fp T Tt § TR U ST 3 TRy o FeT & ot ceor v v dp Hull

[MT-09, P.No. 123]
59 9 TR A o AT ot qiCorH) Fra hifsrr st 120 sh1or 0¥ fepamefier 21

(Find the resultant of forces of 5 and 9 Kg. which are active at 120°.)
P.No. 6, 33180 1

et BT 3w o foreti o1 o st geshl Icd et shifsg)

(Write and derive converse of triangle law of forces.)

P.N. 17,23

ATHY THT T HUT T SHhT I ShifY|

(Write and derive Lami’s theorem.)



(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

P.No.22,2.6
e e et o B a1 A e i % 81 it T AR P B S off e e
T TR § 8 Wkt 27

(A hollow sphere has radius a. If frictim coefficient is i then at how much height

NE
can a practice be at rest inside the sphere?)
P.N. 32, 31800 - |
afe T T 3H TR THA AT & o ST ST AT, ST SRT o T ST & af fag AR iR
FHHT 5k Ush THT HIfUTeh Hdet

(A particle moves in such a way that its radial velocity is proportional to its transversal
velocity, then prove that its curve is uniform equiangular spiral.)

P.N. 115, 331807 8
T 01 W AT T ¥ e Sm a ®, whonr 21 fre g o gEeRt A 1 i) s 9

Toreft gl o gerehT T AR ST ShT STET BT

(A particle moves in simple harmonic motion with amplitude a . Find its velocity at any
point. How much distance from centre its velocity is half of maximum velocity.)

P.No. 134, 3gr8tr 1
e itk foTde § W 8 YR aie arett 739 W el B) fowe Sie formmee 1 ® d« 93 s4feh ot 91

60 Kg. st 21 fofee Stel HT shY 3 100 St/depvs’ cator & Tifasfier erdl 21 dr q—w2fi safth i
FAT AR FTATH? (g = 980 THi/THUE")

(A person is standing on a weight machine placed in lift. When a lift is at rest, the
machine shows 60 Kg. weight of person. When lift is moving upwords with

acceleration 100 cm/sec’, what will the machine show the wiehgt of person )
P.No. 195, 3aT8tUr |
T TR Rl SaTgl
(Write Kepler’s law.)
P.No. 251, 13.5
forett T2t 3w o1t o a1 Ffde fammet & wesh a7t 1a i)
Find the components of a given force in two given directions. (MT-09, Page-9)
U UHEAH Higt W= aqer H feud 2, foret e i ool 1qorier areft wer yifi w2 oi gaa
T foreft fersheft <t o6 wremt 21 g hifTa o it ot Seamer & g tan ™! (2p0) B
(MT-09, Page-40)
| SHFTS shl UehBHT SIS Ueh &ffcrst 1@ o &1 fsrgadl o #e Tiieft @ S 79 W 26 n T4 1 i Te
L FHT 8l TEIRIA hITSC foh $8eh Wel § = it o

A uniform chain of length, which can just bear a tension of n times of its weight, is stretched between two point

1
in the same horizontal line. Show that the least possible sag in the middle is [ {Tl — /le — Z}

(MT-09, Page-83)

T TUUE Uk Gl W@ OAB T 8L 314 TTd & a8l I8 A 997 B W formmereen § & et o @
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A body moving in a straight line OAB with S.H.M. has zero velocity when at the points A and B whose distance

from O are a and b respectively, and has velocity v when half way between them. Show the complete period is

(b —a)/v. (MT-09, Page-139)



(38)

(39)

(40)

(41)

(42)

(43)

(44)

TS 0T T SAWT m STcRTelt wrears, foreehT Saie o oty 0T €, 5 et &) afe ot formmarean & ik
TR LT § a1 Fog T o « wvrer # =reft 778 g 2

A particle of mass m is falling under the influence of gravity through a medium whose resistance equal [ times

2
m t

the velocity. If the particle were released from rest, show that the distance fallen through in time t is g_z £_
u? Lm

1+e—ut/m. (MT-09, page-179)

T VT Toh SEATER I o SfTedl W O e et 81 i Seht Sfeh o Sfesteh fofeg ot o o I
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A particle moves under gravity in a vertical circle, sliding down the convex side of a smooth circular arc. If the
initial velocity is that due to a fall to the starting point from a height h above the centre, show that it will fly off
the circle when at a height % above the centre.

(MT-09, page-223)
forelt 11 o1 9 o = SR ST Wohes: a1 | SAURaH Tof = o ShART: 30 37K 29.2 fopft/dpue
) Tz T T Ik T hifST)

The greatest and least velocities of a certain planet in its orbit round the sun are 30 and 29.2 kilometers per
second. Find the eccentricity of the orbit. (MT-09, page-258)

WW%MW%@%@W%@%&H%W%@@WI@%W%#WW
Q%% SEAHT o1 0T S 5 T 1T &1 a1 67 ST &)

M
Show that a uniform triangular lamina of mass m is equi-momental with three particles, each of mass ’EY placed

3M
at the angular points and a particles of mass v placed at the centre of inertia of triangular lamina.
(MT-09, page-302)
The resultant of twp forces P and Q is of the magnitude P. Show that if the force P be doubled, Q remaining

unaltered the new resultant will be at right angled to Q and its magnitude will be / (4P2% — Q2
A P & Q o wiwmmHt s aftEor P 2, Afe P oAt QT o fa sme qe Q stafiatda w

a1 g 1 156 o afommei Q o wstera BT Qe SEekT aftET |/ (4P2 — Q2 Bh |

(Ans. MT-09, P.7)

State and prove A- U theorem.

A -y I93 1 e foraa fog fifsg)
(Ans. MT-09, P.19)

One end of a heavy uniform rod AB car slide along a rough horizontal rod AC to whih it is attached by a ring ; B
and C are joined by a string. When the rod is just on the point of slipping, the string is perpendicular to the rod
which makes on angle x with the vertical. Prove that the coefficient of friction is given by:
Teh W U U U € AB 7 ol A U ¥ &ifds 98 AC W % @aha1 21 B 9 C 1 Tk BRI
g Sty fea Sar 71 59 AB fhee it ot § At € at SRt AB W GHeRIVT STt § 3K AB

AT A AT X el 31 forg o R ot e g = —

Q+tan?x

(Ans. MT-09, P.34)



(45) A heavy elastic string whose natural length is 27T@ is placed round a smooth cone whose axis is vertical and

whose semi vertical angle is &. If W be the weight and A the modulus of elasticity of the string. Prove that it will

w
be in equilibrium when in the form of a circle whose radius is 4 (1 + cota >
2m

Te TR TaTeer SR Smsh! Tamifares @IS 27ra 8, T Toeh 319 o = 3R AUl 715 2| X1 T 3760
FEATHT TAT ST RIT @ B AT S BT TR W T TeATEra1 A1aish A =1 ar g hifsTe for i st
e 8 T IHhT IATRR TR o et anft —

w
all+ cota
( 211& )

(Ans. MT-09, P.67)

(46)  Derive Intrinsic equation of the catenary.

STt ot T e IR

(Ans. MT-09, P.79)

(47) Find the force to the pole when a particle describes the curve 77 = a sin n@

81 foreg 2T AT w7t sk e 1 IS Stk 7l 1S 01 a5k 7 = a sin nf WIHA 2)

(Ans. MT-09, P.237)

(48) The earth’s attraction on a particle varies inversely as he square of its distance from the earth’s centre. A particle

whose weight on the surface of the earth is W, falls to the surface of the earth from a height Sa above it.

5
Show that the work done by the earth’s attraction is = aW ; where a is the radius of the earth.

Wwwmmﬁww%éﬁﬁwsﬁaﬁ%aﬁww%wﬁmﬁmﬁww
W 2, el & 5a SaTs o qedt o firar 2 ﬁaaﬁﬁqﬁﬁqw?% et o 270 T e 3 e

FT 2 aW 3, e a 9ol 1 Frea B

(Ans. MT-09, P.198)

(49) A particle is projected along the inside of a smooth vertical circle of radius a from the lowest point. Show that the

velocity of projection, required in order that after leaving the circle the particle may pass through the centre is
< (V3+1)
Teh 0T “a’ P ATt HeATeR J o TTa forg & 3fat sht 3T ekt ST 8] Ife %01 9 i Bigd
T 36 o § TSRAT &l af o =2 (V3 + 1 &m

(Ans. MT-09, P.220)

(49) Two force P and Q acting at a point have get a resultant R. If Q be doubled, R is doubled Again. If Q be reversed

in direction then also R is doubled. Show that :

P:Q:R=+2:3:42

gl arett P A Q %1 UROTHT R 21 Afe Q h AT ot foram STt +ff R 7T &1 Sfreft @ 31
afg Q ot fammr 3T i ST At +ft T B < &, g U R
P:Q:R=+2:43:\2

(Ans. MT-09, P.7)



(50) D is the middle point of the side AB of the equilateral triangle ABC, prove that the resultant of two forces

represented respectively by AD and AC is represented in magnitude by \/7 times AD.
U AT BIgst ABC 1 95T AB 1 77 foreg D 21 firg ifS fo AD @ AC @ e 21 sret ot wftomret ferror o

V7 AD 3 fiefi g
(Ans. MT-09, P.20,21)
(51) Prove that minimum force, required necessarily for pulling a body of ‘w’ weight on a rough horizontal plane is

sin 4 ; where A is angle of friction.

i T P w9 35 o Frve o e fore vt e e 3 For, arergers e st W SN A et A
T R

(Ans. MT-09, P.33)

(52) A string of length a forms the shorts diagonal of a rhombus formed of four uniform rods, each of length b and
weight W. which are hinged together. If one of the rods be supported in a horizontal position, prove that the
tension of the string is :-

A TFETS T T ST IR T G TER T2 §E TS SR O GHAqHS 1 BIeT a1 o0l st 8l et
ek DS hl ATFITE b 3T w R 31 IS 370 ¥ wah B¢ AfSiq fafa T st forem man &y, @ g
Hifsr for SH & ara B . —

2w(2b%—a?)

b /@b —a?)

(Ans. MT-09, P.65)

(53)  Derive the Cartesian equation of Common Catenary.

HTETOT ShRT 3T ShTel 19 EHIehLoT Faat il

(Ans. MT-09, P.80,81)

(54) A uniform chain of length 1, is to be suspended from two points A and B in the same horizontal line so that either

terminals tension is n times that at the owest point. Show that the span AB must be :

L AFSITS ohT T SiofC &tferst @ o &1 foirg A & B o e gefdl @, forereh Rl ot omer foeae feieg
T TS %1 n AT 8 a1 g U fo 3eeht foreqfal gt =1few;
\/ﬁ logefn+ (2 — 1)}

(Ans. MT-09, P.100)

(56) A train of mass M Ibs is ascending a smooth incline of angle @& (where Sina = 1/7’1) when the velocity of the
train is v ft./sec. Its acceleration is f ft./S€C 2. Prove that the effective horse power of the engine is:
Mv (nf +g)
= T 5501 g
M UISUE S0 1 ¢, v B/HhUS o1, f Ge/HFUS2 T H (@ hI0T ghel dTed forehet 37T oaet o
A &, STt sina = 1/n 95 AT foh &7 i g1t sTg wle ©
_ Mv(nf+g)

H=
550 ng
(Ans. MT-09, P.199)



(57) A particle moves under gravity in a vertical circle, sliding down the convex side of a smooth circular arc. If its
initial velocity is that due to a fall to the starting point from a height h above the centre; show that it will fly off the

2
circle when at a height 3 h above the centre.

Teh U1 Uoh FHEalTei I 2hl sITedl Hefe X et TRl 21 e SHehT TRfFTeh oI SIfesfeh fefeg o s o
ST h 35 & 3 faeg o T T A e & A g R ae Fm @S h ST R E
Troh I 3l

(Ans. MT-09, P.223)



