4/EH-29 [iv) (Syllabus-20 15)

) (pril ) ‘
' MATHEMATICS
( Elective‘/ Honours )
( Statics and Dynamics )
( GHS—41 )
"' Marks : 75
Time : 3 hours

The figures in the margin indicate full marks
for the questions -

Answer five queéti,ons, 7.sele¢ting Qné from each Unit

CUNFET

1. (a) State and prove Lami’s theorem. 1+5=6
(p) 1If the resultant of two equal forces
inclined at an tangle 26 is twice as

great as when they are inclined at.an -

angle,Q(p, prove that cos =2cos?. 4
(c) If the magnitudes of two unlike parallel
forces P, Q(P> Q) be .increased by the
same amount, show that the line of
action of the resultant will move further

off from P. T A 5
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(3)

20 Qa
(@) Thr?e forces P, O, R acti (b) Forces P, O, R, S act along the sides AB,
Vertices A, B, Créspécti acting at the BC, CD, DA of the cyclic quadrilateral
e:ach perpendicular t\;ely of a triangle, ABCD, taken in order, where A and B
side, keep it in ééluiﬁb . the opposite are the extremities of a diameter. If they
P: Q:R=a:b:c. rium. Prove that are in equilibrium, prove that
® ABCD is & rectan ° R?-p? Q7 +§?42FOS/R 8
AB = ' ' . .
act CD =a and BC=§Z _ such that ‘ (c A body of weight W -can just be
al along AD and CpB =b. Forces P sustained on & rough inclined plane by
p:ng AB and ¢p a:rd forces Q act a force P, and just dragged up the plane
re rpendicular dista;-l ove that the ' by a force Q, Pand Q both acting up the
re:ultant: of the forces(;f between the line of the greatest slope. Show that the
ultant of the forces I,JQ Qata? (a}n.d the coefficient of fréc;iqpn is
’ is = v
Pa - —_— :
% Jaw? -(P+Q) 6
P* +Q2 6
() Prove that a fo : ' 4, (a) A uniform ladder rests in ﬁmitfng
Same plane rce and g ¢q . equilibrium with its lower end on 2
fo are equj uple in the ) :
rCe, equal ang Quivalent to 5 singl : rough horizontal plane and its upper
single for -Paralle] singie end against a smooth vertical wall. If 0
ce.. to the given ,
4 . be the inclination of the ladder to the
vertical, prove that tan 6 =2, where p is
3 ‘ Unt the qo-e;fﬁcient of friction. -4
-9 (@) THe mome 1 () Ina uniform circular disc of radius R, 2
forces g oti nts. of g syste circular hole of radius 7 is\punched out,
(0, 0), (q Ng In the (, m of coplanar the distance between the two centres
resPCCtivélm’ (0, qa) are’ Y)-plane about being ¢, where r +c<R. Show that the
Paralle] foy' Find :W’ 2aW, 3aW CG of the remainder is at & distance
line of 5e¢; coord components cr? : e di
the o :;Zuol? of the sjl:ate axes and the =2 3 from the centre of the disc. 5
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5. /s ‘
(a) " Show that

A ball |
A
_ anoth of Mass m, oo
' €r ball B of 1 lmpinges di
m ‘ ’ lrecﬂy on

" peg,.

(4)

() A unif o an
orm i
d ABis in equilibrium at

angle (x' :
Wit
upper en, df the. horizontal, with i
i rest,lng aga.inst ’a its
smooth

and its 1|
Ower end B attached to
a

light co

cord which j

on th is fastened
to a point C

_ | e same |
then provo the horizonta] at the cord is
DI that ta-“B=2tanamangle P,
' a +cota.

UNIT*IH
requires oo .. DoTtCle executi
from ﬂ?:g’slfﬁh of its ::C.u ting SHM
Position ofl‘lod to move
displace to one ; maximum
ment is haif theln which the

perfe ¢ Smog L
oy elastic °th, spheres which ar
=les, e

show thae ¢ ¢ imp;j
il algg theli gi 8° at right
S0 b g L s cCHONS angles,

right after i
gt angleq, T

(b)

(c)

7. (a) A parti

(5)

directly on & third ball C of mass Mgy,
which is also at rest. If the velocity
imparted to C is the same as A had at
first and if all the balls are perfectly

elastic, show that

(my + my) (mg + mg)= 4mymo

When the earth attracts a body outside
its surface with a force varying inversely
the distance from the

as the square of
s attracted towards

centre, 2 particle i
the centre of the earth, starting from

rest at infinity- Find the velocity of the

particle on reaching the earth’s surface
and also on reaching the centre of the

earth.
A particle is m

amplitude @ Fin

if the velocity were dou
ance g— from the

oving in an SHM of
d the new amplitude
bled when the

particle is at a dist

centre, the period remaining

uNt—1IV _
cle moving in 2 straight line is
ce which produces

v, where vis the velocity

stant. S

subject
a retardation
and k is 2 con

4+2

rass
the “imp M3, which is at

imuys
Pact .

B impinges
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(6) 7
t (the time) are

given in terms of s (the
distance) by th

i velocity
article is projected with a
) AP
€ equations o

walls of

so that it just clears WO distance
’ . ta

s, 1, 9 % height a which are tall—lat the latus

1 y t=Z4+_ ks equal ach other. Show al to 2a and

+ksu u 2 2a from ef the path is equ rween the
where u is its injtig velocity. Also show rectum © time of passing be 4+1
that s=$[w/1+2ku2t -1]. 2+2+2 th;: t:;eg(m)' '
walls
(b) A particle falls from rest under gravity in

2 medium w 0se resistance varies as
the square of

icall
le is projected verticay
cle
@ A pat
the velocity. If » be its
velocity and p

. medium
4s with velocity u in 2
upwards

f
! the square 0
. aries as ight
hich whose reSIStaI;?i:lZl the greatest heigh 6
3 1C ity. .
would be acql(;xr:Z t?fe ﬂ‘:ﬁmgel: no the .veldocét;’ the particle.
Tesistance, show that attaine
2 2 4
o1 vd g, —V
Z TRy o arabola
0 V< By p ;s moving In & about
: is j
Where V j5 the terming) velocity 9. (@ A Parnc:?orm angular vel(;:slty normal
(C') If at aIly pOint of the ar abolic ' With- unus Prove f:h~at. roporﬁonal
DA the velogy, 4, u and the o lf::ﬁo;l o o e of its path 5
inclinas: . ccele . f curva ;
b, el 5 show o e redve © i
Cle is moving at n at pomnt. . , attac
allgles to its forn-ler dlrectlon after a at m arﬁcle Of wel.gtlt. ?:lextens.lble
time ECOSecG, 4 b)) A hea;,vyeg point by 2 h%:tin a vertic
to a I ribes a CIrc string
. descrl . in the st
. 3 o g’ on l
S @) a Particle jg Projected in 5 girection stnne. he tenst d nW fespe(fnvesi
Teking an angle g y; izon. If it Plan alues mW an¢ at the highe
passes thro With the horizon. has V particle 18 its pa,th~ Show 5
th “y 1; Point (x1, yy), show when thle west points of ¥
at tang. Y% . d the lo
x4 Ry Where R is that n=m+6
: horizOntal range 4
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forces the work done upon the mass mn
by the forces is equal to the kinetic 5
énergy of the mass

— pey 7]

10. (@) A shelj of mass pf ;

PmE 2mE 5
u+ 2 : - |Z279%=
ml\M and y- my M
®) A Particle moyes under gravity in a
Vertica]

P € Smooth cireyar arc. If its
| lnltla..l velocity is that que to a fall to the

& Point froin a height h above the
CONtre, Show thay it will fly off the circle

6
When 2 height 2h above the centre.
3
@ a l;efi Particle sliges down a smooth
:hy: 01;; Start; 8 from rest gt a cusp;
48 bein vert; vertex
dQWnWards g rtical and

. f
" T TOVe that e magnitude O
N accelergy; th &n

, on jg €qual to g at every 4
POt of the Path.
* ok 5
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