DREAM TOPPER

Best E-learning Platform

Download pdf..

Www.dreamtopper.in

SACHIN DAKSH



B. A./B.Sc. Il Year Examination, 2015 (Unified Syllabus)
: Mathematics-V Mechanics
Time : 3 Hrs.] (AB-228) [M.M. : 34/70
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1. (a) U (oG & SHBTT a9 t W x=a (2t+5in 2t) T3 y = a (1- cos 2t ) B FHg B 1 w@xoT
RRRE The coordinate of amoving point at time tare given by x = a (2t + sin 2t), y =a(1-cos 2t).
Prove that its acceleration is constant.

(b) 9 &1 gRenf¥a SIS : Define the following
(i) TR 3@d=| Simple Harmonic Motion _ - (ii) ATa™ | Amplitude.

(c) =g 3787 BT THIHRYT feiRRad| Write down the Equation of Central axis .

(d) TP DT p T B T -7 qgh Bl aifeod BRATE 7= a sin n0 T o1 BT 7 ST FA| A particle
describes the following curve under a force p to pole. Find the law of force inr =asinn9.
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Ifwbe the angular velocity of a planet at the nearer end of the major axis. Prove that its period is

2n l+e
(l e)J/Z

(0 ST Y a1, sﬁémmﬁmaﬂwﬁmﬁaaﬂ‘rl |

Define the Axis, vertex and directrix of catenary.

(g) WA g RIS e B gRenféa A5 | Define stable and unstable Equilibrium.
(h) TS FAF BN oo § W o7 W wead 2 mmmnﬁmm“’“ L&

'\‘Wﬁqﬁf g8l A umfom1 string hangs freely under gravity. Prove that the mass per unit length is
sec’ v .
e

(i) YR & W &1 SUF =6 TR/ State the Kepler's Law.
0) Waﬂaﬁﬁﬂw VpyPi=pg?? Eﬁ%ﬂmmmml Find the centre of

~ gravity of the arc of astriod x ¥ #+ y ¥> =a?* laying in the first quadrant. gus-4,9.%.%
Ae: WUS-q, 9, T aUT § IS | a 7 & mméwmmél mmsnomaﬂ%lﬁﬁa

) anafda &1 GUs-§
2. U fo=g AT ab N 3 UHR gHAT & 5 3va! el @ror Rer & 3R it 9 ud | @&—ot &t

.Wf@?wﬁélmﬁﬁﬁﬂﬁmmﬁm@l,_

" A point moves in a plane curve so that its tangential acceleration is constant and the magnitudes of the
tangential velocity and Normal acceleration are in constant ratio. Find the intrinsic equation of the curve

3. w%wmmmm?,mmmﬁmm%ﬁoél EfegPIVIETAOP A

feram & 3 &1 ﬁaaaﬁﬁ%aa%ﬁpq?%tan"(zzgf))Wasaﬁfﬁﬂammmm A particle

which is performing S.H.M of period T about a centre O pzisses‘through a point P with velocity V in the

proportional to

direction OP Prove that the time which elapses before it returns to P is — tan "( Vgp} gus-|q

n 2 .
4, Uasasvrua*nama%}ammfﬁa%mm%l HOT & AT H 3raRier kv 2w gfie A 21 vl &Y
%%ﬁmm%wwmaﬁmﬁgﬁ@—logsec{r,/(g-/c } 21 57 t 78 v @ fored

@1 319 I=aq Fng RS qga?n gl A particle is pro_;ected upwards with a velocity u in a medium
- whose resnstance is kv ? per unit mass. Show that at any instant its distance from the highest point its

path is ; log sec{t,/(g -k) } where t denote the time it will take to reach its highest point .
5. % U1 U §aiCs WIRATas & & 3 v 4 & Wy wefr s e &1 s s adaw wée -

4| V4a e g .
g 2 \/g tan ™’ [ g‘]?, A Particle is projected with velocity v from the cusp of an inverted cycloid

14

down the arc. Show that the time of reaching the vertex is 2 \/—E- tan "{ dag “ Qus-g
oy g v ‘

Scanned with CamScanner



—

6
R fer RT AU @I 21
gefdia &) fb g9 0

’ which passes

Ambica Unsolved Papers, 2015

6. S &1 5T 5am M 3R m & v aifar 21 & Rt @ @y &1 o o
ol o aferst AT R R o ) apur ey @) srwaor u safive fomar St &1
Two particles of masses M and m are attached to the ends of an intextensible string '
through a smooth fixed ring. The whole resting on a horizontal table. The Particle is being projected at

right angle to the string. Show that its path is : a = rcos ( m )O 2l
m+M

7. U A SNY ForeaT R w & g 2 Regoil e oot R erea &1 v WK w 'SR S wad Frae
feg W aen 21 afé sr o 3R B Feaam aik P firg R et Y & diftrst gaaciera &1 g s
f® : A uniform string of weight w is suspended from two points at the same level and a weight w' is
attached to its lowest point. If  and Bare now the inclinations to the horizontal of tangent at the highest

tan o - ]+l_ ‘ Qs -3

: tanfp . w' ‘
8. (a) UH UK UHTHM B3 3 0o 1 faah td daR R R 21 31k o3 & ot o v g o
- Felt et & wER &1 uwger o Reft Fefr sik Rig a1 6 e s 21

A heavy uniform rod rests with one end against a smooth vertical wall and with a point in its length
resting on a smooth peg. Find the position of equilibrium and show that it is unstable.

(b) TR FHH UR B YR THH 5 0 FHAGHS a10 & 3R 5 ThDoid fag & a1 w9 1
TIeeTdl AT 81 FUR Bf A I5H & Heg fargsil o v WREH s W St man 81 o i
Ayt &1 el Rig a1 fb WReém s # oR< dwtan o BRI, STET w IS WRI X5 &7 9K 3R
20, FHAGHST & IUGTH DNy fig W IgH & & &1 HioT & |
Four Equal uniform rods are freely jointed so as to form a rhombus which is freely suspended by
one angular point and the middle points of two upper rods are connected by a light rod so that the
rhombus cannot collapse. Prove that the thrust of this light rod is 4w tanc, where w is the weight of
each rod and 2a is the angle of the rhombus at the point of suspension.

9. UG acT Px 3181 & 300 B & TeT &1 3R AT ael np Fei x* +y? =2 & TR & IR B 3

R@T 8 ST fob i 31at: n®(nx — 2)2 +(1 +n%)?y? = n'a? R & ' .

A force P acts along the axis of x and another force np along a generator of the cylinderx* +y?* =a?.
Show that the central axis lies on the cylinder : n* (nx—z)* + (1+n*)? y? =n‘a?

and lowest points. Prove that
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