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B.A/B.Sc. Il Year Examination, 2016 (Unified Syllabus)

Mathematics-VI Mechanics
Time : 3 Hrs. ] (AB-228) [M.M.': 34

Note : 5% WZH- wﬁm@v@r 31, §, 9, < aur g ¥ fawnfsra fosar man &1 @us-31 (Ag IR 599) ﬁr{asag:ﬁr
ye &, 5 o v §1 O it o v aiftard &1 vei-T, 9, € 9 3 (favga 3o 999 ) Td W A W
TS WUS 3 U ¥ o] & favga 3R swiféra 81 This paper is divided into five Sections-A, B, C, D &
Section-A (Short Answer Questions) contains one question of ten parts requiring short answer. All th
ten parts are compulsory Sections-B, C, D & E (Descriptive Answer Questions) each contains I
questions. Attempt one questlon from each Section. Answer must be descriptive.

{us-3 (Section-A)

3 @US U UG YT & & WAl & @Y IR 3NET &y 9T 1.4/3 37w @ 2
This Section contains one question of ten parts requiring short answers. Each part carries 1.4/3 mark
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TS VT & T daex IR 3> ovaaa am o A r? 3K uo? &1 Reg vu s X qur Wede @ sk
3R @ROT WY 71 @R | The velocities of a particle along and perpendicular to the radius vector are Ar?
and p6® where A & p are constants. Find the path of particle and also its radial and transverse
acceleration in terms of r and 0.

§a R (X, Y, Z, L, M, N) & R wwaet x + y + 2 =0 & 76 &% 91 aR|

Find Null point of the plane x + y + z =0 for the force system (X, Y, Z, L, M, N).

HUR & 1w & FUT T TR State the Kepler's law.

5 01 it s Y Yifd e & S R 2 = a2 cos 20 3 el fovan wan 21 'R R o @) @ 35 P
3T IRVNA particle describes the curve r? = a? cos 20 under a force to the pole. Find the law of force.

TYROT HTY Y o o x a1 ¥ & &g e 5 R |

Define common catenary & find relation between x and ‘.
FETEROT fa R 3R 3ReR iqer uRwifie a1 Define stable and unstable equilibrium with examples.
b y2(a-x)=x ammasmwsﬁasmésahaﬂwmdw&ﬁmm‘n

Find the C. G. of the area included between the curve y* (2a - x) =X 3 and its asymptote.

BT e B IRV B gL I TRl ferfadl

Define central axis and write the equation of central axis.

JaTexuT daR SR nfa & aRwifva &

Define constrained motion with examples.

wmw@rﬁwmmmél aamaﬁnwﬁg%a;&x,aikx,%aam&nv,aﬂzv, 2l
Zeid 5 3T 3ad w9 2n x’ & '

v2
A point movingin a stranght line with S H. M. has velocmes v, and v, wheniits distances from centre are
- x2 v
x, and x,. Show that the period of motion is 2n v= 2, iy
Eﬂgaﬂitﬁs(SectlonBC D&E) ' “

mw 3 21 5o &1 G VS ¥ Ueb WE ISl Hedidh WEH 5/10 37 &I €| Each section contains two
questlons Attempt one question from each section. Each question carries 5/10 marks.

@us-d (Section-B)
anﬁmﬁﬁﬂhm%ﬁwmmmm&mweﬁaﬁm

For a particle moving on a plane curve fi nd the radial and transverse components of acceleration at any
instant.

US BT g1 = 2acose%a@wwmﬁm%%mwwﬁqﬁmmwmm
¥t @31 5 @I (transversal) TRVT cosec 0 & UTT U1d & U &1 A particle moves along 4 circle
- =2a cos 0in scuh a way that its acceleration towards origin is always zero. Show that the transverse
acceleration varies as fifth power of cosec 6. eran
< aad ey By o AT Rver s er s et 3gfer e &, SR T SMTeeiepIe I AN
qa=3 &1 21 Define simple Harmonic Motion. Show that S. H. M. is periodic and its period is
independent of amplitude.

e ad e A e g 1, 2aaﬁézsvsasaﬁrﬁam=hmﬁwﬁm§&m€rﬁmﬁm Xy Xy T
X, g farg ifete gui e it o5 (0%, 7: PRI | At the end of three successive seconds, the

=, T

distances of a point moving with.S. H. M. from mean position measured in same direction are x, , x, and

2n
. w that period of a complete oscillation is given by —
X3 Sho p - cos 1 {(x‘ s Xa)/xz}

Scanned with CamScanner



, WUE-H (Section-C) W B
4.(a) OOV AT X TR B AR wafirer e v 1 2o &5 e o v kv & w1 v A 21 sAR BTy A
% Y e ST A et d A R e L 1k '

, (v')y v? * E g
A particle is projected vertically upward with a velocity v and the resistance of the air produces a
retardation kv*, where v is the velocily. Show that the velocity v' with which the particle will return to the
point of projection is given by W pivl .5

', mm%ﬁwmﬁmmvﬁﬁ%a&mé.mmmaﬁ%aﬁmﬁﬂma&vﬁaﬁ%ﬂﬁl
Determine the motion of a particle sliding down the arc of a smooth cycloid whose axis is vertical and vertex
downwards. ’

EUS-T (Section-D)
mw%mmm#'a'@z}zaﬁa?mﬁamﬁa%mﬁm

i ) at |
R IO ST T T r2 (2 + cos v30) = 3a% BNMI A particle moves with central acceleration p(’ . )

6. mmmmp(r . ﬁ_j]asmnh

—

r!
being projected from an apse at a distance a with a velogi
r? (2 + cos /30) =3a2, '

7. U §eT P x 3181 1 @ & vk ke & e g1 aet o Ae 2 + y2 = a? & U IReT o faen F Brf e )
fearse 5 Sl star Frer dom R Rer &, n? (nx - 2)2 + (1+n?)*y? =n*a?| A force pact along the axis oix
and another force nP along a generator of the cylinder x? + y? =a®. Show that the central axis lies on the
cylinder. n* (nx —z)* + (1+ n?)?y? = n*a? ‘

gus-3 (Section-E) ‘

B. % R I €171 90 §9 e7val &1 IR e & Rt <gfeal, 3 srer-arem e R 2, 3 eet &1 4 ¥ 2 e
few 30 3R 33 T W e & RER SN oMo ara: 5 & 3ITa 3 fenfar oear & kA
gfedi & §ia @ gl 71a STl A Heavy uniform string 90 inches long hangs over two smooth pegs a
different heights. The parts which hangs vertically are of length 30 and 33 inches. Prove that the vertex of
cotenary divides the whole string in ratio 4:5 and find the distance between the pegs. .

9. (a) Uch ITEICT 379 EXTaR b 3HEf & Mot R fasm e 2 ez % Tgem wmd a1 sremd 2 s

DI HYTC el 1 dsh e Titet W s Bar /1 A hemisphere rest in equilibrium on a sphere of equal radi
Show that the equilibrium is unstable when the curved and stable when the flat surface of
hemisphere rest on the sphere.

(b) B M WY Bl 1 SiTsas U T 3T & iR U B oeer ST TR Tl 1 R ) e e
O & G 9 4 W dierd &, R 0 e X Bon A1 w 3R 0 7 P, 51t w et o o 4
Six equal heavy beams are freely jointed at their ends to form a hexagon and are placed in a verit
plane with one beam resting on horizontal plane; the middle point of two upper slant beams, which
inclined at angle 0to the horizon are conn’ected by a light cord. Find the tension i
the weight of each.rod. s

ty 2a[r. Prove that it describes the curve

n terms of w and O.Wl:
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