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h The ﬁgures in the margm mdncate full marks-
for the questnons

Answer cither ln Enghsh or 111 Assamese

B9 T ey e <R

1; Answer the following questi()ns:_ - 1x10=10
weTs Al eI B W s

(a) A line perpendlcular to the lines of action of
two equal and. like:parallel foroes meet their
lines of action at A and B respectively. Write
down the position of the point of action of
their resultant.
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(b) What is the resultant of a force and a couple ?
@Bl T T 9Bl EER w2

(c) A system of coplanar forces reduces to a
couple and K is the algebraic sum of the
moments of the forces about any point in
their plane. What is the: value of K ?

Bt TSR I Al Bl A TS
W UE TR e A @i 6t /g

mﬂwﬁmwﬁ’t@ﬁﬁ@amm
Ka'snﬂﬁi?i o

can (-
(d) What is the posntlon of thc cent[_'e of gravity
- " of a thin umform rod? “2Hed -

Bt SAfeeT A WO SR m%“’ﬁs ?
" (e) Define limiting friction.” *
bR T @t ﬁtm Ny

(f) Define simple harmonic motion.

el e M et Al
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“(g) If the velocities'-of the particles P and Q be
v, and v, in directions making angles 6 and
) respectlvely with the x-axis, write down the

e veloclty of P relatlve to Q. Lo

-.'wﬁPWQW’mm@rv anﬁm
waﬂ@mewq;m‘rf@vmm
cmstnzWPa wvrf"wwfﬁanl

() A parncle is movmg in a plane curve. If
. (1, 8) be the position of the particle at any
“time t, write down the transverse component
 of the velocity’ of the particle”at ‘that time.

Stz | T R @i 7w t © @AW SwE
(v, 8) |, (S8 iR we [WR
-, (transverse ,component) - (39 &l

(i) If u be the Velocity of projection and o be-
 the angle”of projection 'of a particle, then
write down the expression for -the' greatest

height.

L Bl IR TR Gl u e el G
T, ?ﬂﬁ wf“wa @sstm iRt ﬁ-mn

| @) | '.State the PI'IHCIPIB of conservanon of energy.

ﬁf@ﬁﬂﬁ‘ﬁ‘mﬂw@wml
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2. [Answer the ;following quesfions 2o 1.2x5=10

@

Two men have to. carry a stone of weight
77kgona light plank If the stone be placed
on the plank at-a point dividing it in the ratio

- 3.:4, find the we;ghts which each of the two

men -have to bear. -

@ﬂﬂmaw 77kg~ewﬁammvn@?~l

-Wﬁ%tﬁﬁﬁﬂﬁmﬂlﬁﬁw-:"

TES 3 : 4 Sites Rew 391 R AR,

"'meaﬁaﬁﬁme@ﬁﬁ‘ﬁaml

(b)

Define the laws of limiting . friction.

m ﬁ«wﬁw

(©)

If A and'| L bé-the a‘.ngle of fri¢tion ‘and cone

of ﬁmtl_qn _show that p = tan A.-

IR TR I

'_,'xmpmwﬁ i T e 2
o Cﬁ‘ﬁt@m @y = tan Aoty

@

acceleratlon

e gL .
If the time ¢ be regarded as a flmctlon of the

_ velomty v, prove that thc rate ‘of decrcase of

z
acceleratlon is glven by f3 g-— f bemg the
- w2

L
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‘A bullet of mass m moving with a velocity

-y strikes a block of mass-M which is free
' ....to. move in the direction of motion of the

bullet an'd‘ is embedded in it. Show that a

portion of the kinetic energy is lost.

‘M+m

‘ _mWﬁﬁTmuﬁtﬂﬁtﬁMWﬁ@ﬂW

U e iR 3 Plet o e el
- F45Y R WW@W ﬁﬁtﬁ?ﬁ?@@

M
M+m

IR T, mcweatmsrﬁmm
w*tgmerm;

8¢ NAnswcr the followmg qﬁesuons .5"‘4:20 o

(a)

State and prove the necessary and sufficient

. conditions for-the equilibrium-of a system of

coplanar forces acting on a rigid body.

.. &5t vy e GoRe Farfie «ot el 95

aqﬁamwmmﬁammﬁ@w
forat = e 100,

73 (Sem5) MAT 1« (5) - [Turn over



~Or/ /mizat -

A beam ,whose centre of grav1ty divides it

into two' portlons a and b is placed inside

a smooth sphere. Show that if 6 be its
, inclination to the horizon in the position of
-equilibrium-and 2a be; the angle subtended
by the beam at the centre of the sphere, then

) ""(‘. * -..‘I -.' .'-I :’jll ' ot -‘.‘ *,

P
L}

tan9— tana
L b+a Sl s

mﬁw cFiTsiE cﬂﬁawi%wwqwﬁ?’lw

IR I O (TR WF a W% b 11 weelo

R SRR AR 5561 Sgfine wpre

0 M FAE S ol R 20 e

<ﬂ1~€aﬁ AReTE crrviem T—

b-
tane——tana e m @
b+a LB

- A uniform ladder.rests  in. equilibrium with

one end on a rough floor, whose co-efficient
f friction is p and with the other end against

. " a rsmooth’ - vertical - wall* ‘'show' that it
‘inclination” to the vertical ‘is' tan™ (2p).

bt S e B 4 SR T
L eamaasp,wm{alﬂﬂﬁﬁw@aﬁ@w
S\ -« Y memm.t“a‘m taaaamsima

Hf% tan~! (2p)1
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A particle oscillating harmonically in a

.straight line has velocities v, v, and

accelerations f; [, in two of its posmons on
the path. If d be the distance between the
two .positions, show that

2 .2
"1“’2.

fi+f, :

aﬁwqﬁwm@ﬂﬂﬁ@mwm.
ife IR SR W% TN SR ol S
FNOR @AV, v, i gt £, £, 1 7t 4% g

Wm dniq.: (ACTAC) Cmat .th i)
f +f,

A particle is projected with 'initial 'vélocity u
making an angle o with the honzontal Find

. the timeé 0f ﬂlght

Wﬁﬁﬁ%a@ﬂﬁ@@ﬂﬁﬁiﬁmu

| Gnﬁmﬂta Wﬂwﬁ1mmﬁ@wﬁw

Pl = e
Or/ﬂﬁ‘m‘

A part1c1e is prOJected at an. angle a to the

hotizon so as to clear two walls of equal
height @ at a distance 2a from ‘each other.

Show that the range is equal to 2a cotfz—.
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4. Answer either (a) and (b) or (c) and (d):
' 5+5=10

(a) Si% (b) 7z (c) =% (d) ¥ Tex 41 3

(a) Find the centre of gravity of a uniform
lamina bounded by the parabola y? = 4ax and
a double ordinate x = h.

y? = 4ax 9Ege WF fAwlfc x=h4a st
CFE SREPH Sfeled! | '

(b) Weights 1, 5, 3, 4, 2 and 6 kg are placed
respectively at the angular points of a regular
hexagon in order. Prove that the centre of the

hexagon coincides with the centre of gravity
of the system.

bl AN TG s R 1, 5, 3, 4, 2
91 6 kg STF FRFSIE 311 targ | owed 9

(A ATPER (P TG ST (3017 SEEH N
T |
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(c) Find the position of centre of gravity of a
system of particles lying in a vertical plane.

gy TerH SWere 1 AN IETHAN
oiRPEy A [ =1
" (d) A uniform wire is bent in the form of a

 triangle with sides a, b, c. Prove that the
distance of the centre of gravity .of the whole

. b+c c+a a+b
from sides are as : : '
_ a b c

_}ﬁmagmﬂéﬁwgb,cmﬂ%ﬁéﬁﬁﬁﬁvmwwm
- ofE 9 TR AN F (T AR (FROEE A
. rgmeR 7 B SRET {9 Sie—

b+c c+a a+b
a b ¢

_ 5. Answer (a) or (b): |
(a) Wt (b) B A2

(a) Draw a neat diagram of the first system of
pulleys. Find its mechanical advantage when,

sfes PP YT <5t SRR B it | 21
e, AR Sfed, afeni—

(i) the weight of the pulleys are neglected ;
5FRA TR WY A W5
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(ii) the weight of the pulleys are not’

() M

neglected. - 2+4+4=10
IR 6T ey I A |

In a block and tackle, the velocity ratio
is 8:1. The friction 'is such that only

_ 55% of the force applied can be usefully

employed. Find what force will raise 66
kgby_ltsuse' o 5

a0 3T 9@ TR (block and tackle)
RS 8 : 11 2ANABIS 4/ T I
ATAN P IR @A 55% (X ISR

st IR AR TR TS 66 kg B

m@‘tﬁﬁﬂﬁm«wam-swﬁwrﬁw

(ii) In the second system of pulleys it is

found that a weight of w Ibs supports a

weight W Ibs and a weight w' Ibs

supports a weight of W' .Ibs. Find the
number of pullcys in the two blocks and

 the welght of the lower block ‘s

ﬁ@waﬁwaaﬁmwmmw
lbsewaﬁaltm'ﬂaﬁwmsemw
w' Ibs €TFY & A IR W' Ibs €&

- iR #AR1 Tt g've I veRT P

WWQWWMWI
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6. Answer either (a) and (b) or (c¢) and (d):
; SR 5+5=10
(a) o OEE! © %THS (d a@‘m Wo

-'“(a)"Find the radial and- cross-radial acceleration
~..of a .particlé moving in a-curve.

e8Il e A = Bl I
S (radial) =%, f%ﬂ'?ﬁ (cross-radlal) RG]
o 711 ' ,

‘.

(b) A particle starts with a velocity ¥ and moves
7 under a retardation p times the, distance
“™ " described. Show that the dlstance traversed

l.l
before it comes to rest is J_

. ‘ . l Lot

"--ma@ﬁmww WS A
IR

q? uqmqsﬁwmlcwem (RIS
u

el Jp- ‘F“f o 3 e o

.:.-__ (c) Show ihat the equatnon of motlon of a

_ partlcle Whlch travels along a plane curve
" w1th velocnty v and acceleratlon 3 is

2 B
odve v
dt R.
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where v =|y| and § and 0 are unit vectors

along the tangent and inward drawn normal

to the path at any time t and R is the radlus
- of curvature of the path. '

- ORYSR  ATSTTE T oifS IR A1 o

o IFFNT @A V O G4t @ mmw
TP RI—

oV =7 WF { WF 1 2o I t T
ﬁl%orerta%mwﬁswwﬁmm
G (O |

(d) To a cyclist travelling at the rate of 8 kms
per hour due east, the wind appears to come
from the north-east ; but when he travels dye
north-east at the same' speed, it' appears to
come from the north. Find the dlrectlon and

" the velocity of the wind.

8 R mzﬁw‘cﬂwmw
e I BG4I T 7] IO I <t ey
'E'ﬁﬁl@ g cod Cﬂ%ﬂtﬂﬁ@lﬂ@@@qﬁ
Qﬁﬁﬂﬂﬂtﬂlﬁ%@ﬂwmﬁqﬁcfﬂ
7=
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| 7. Answer either (a) and (b) or. (c) and- (d)
: 5+5=10

,;_ (a) I (b) aﬁar (c)-.W'(d) TR Te 1 ¢

(a)'A gun of mass M fires a shell of mass m
horizentally and the energy of explosion is -
-such as would be sufficient to project the
shell vertically to a height 4. Show that the
velocity of recoil is

2m?gh
S M@
RIISTS ..@;‘ﬁ mm% h Tweita dres
- ot Brwiee HfE m St1 o @B M 1]

Gl xR GO AR SRR TR T |- 3
@ IEOR AT @9

(b) “Let'two smooth spheres’ of masses m, and
Wi -t i moving. with. velocities u; and u, along
p 2 oo their line.of centres come into dlrect collision

~and y, and v, be their. velocities immediately
‘after unpact If e be the co-efficient of
restitution between the Spheres, show that the
loss of kinetic. energy is -
1 mm,

5';;7%‘(1 e )(u. —uz)
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m, O m, S9 P & e v, «F v,

QIR IS IR FRex sifeside GBI SGs

Y| YfFredR Poiee P @t wew v, @i

v, wﬁ@wmﬁmﬁequ |

wmﬁwmﬂﬁmﬁ—

1 mm
E'ml,:,niz( . )( “2)

A body moving along a straight line, splits

into two parts of masses'm, and m, by an

internal explosion which generates.a kinetic

. energy E. Show that if after explosion the

parts move in the same line as before, their

. | - 1
relative speed is ‘/35[;'“7'*';;)

RN S IR I I BN, SieraR
SRR TS m, AF m; S| KBl AeS Sisy

B Kﬁﬂmﬁqﬁwlwﬁw@m«

,ﬂmwmm@mﬂf%m (ST
'm@emmﬁiwwmm

l 2E(J_,+L]
_1/ ot
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(d) Three balls of masses m, m" and M

respectively are in straight line, the two last
being at rest ; the first, moving in the straight
line with velocity u, strikes the second which
afterwards strikes the third. Show that the
velocity of the third ball after impact is

mm'(1 + ¢)?
(M+m')(m+m’)

e being the co-efficient of restitution.

m, m’ e M S o <o qule SReEeS
witg, T 'R ol I HARES W ; AN
FET00! u RO S TR B I YT wie
o dige RS I pomeRE Y
ol (@ Y (AR AlRS PO IO (o
ﬂ_

mm'’(1+e)?
M+ m')(m+m")

IO e o ACNIGT QN |
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