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The figures in the margin indicate Sull marks
Jor the questions.

Answer either in English or in Assamese.

1. Choose the correct answer : 1x8=8

% TeCh MR Sfere

(@) Lami’s theorem is applicable when a
body is in equilibrium under

R S 20 T @A b7 % TRES
A

() two forces

701 T3 SRS
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(2)

(ii) three concurrent forces
fofaier SR 37 S¥Te

(itj) parallel forces
SRAE I ST

(iv) non-coplanar forces

EE o EARET

(b) Transverse acceleration is given by
Fer® IR SA! 2A
i) ré?
(i) 7-r6?
(iii) 276+
(iv) r6

() In SHM, acceleration is proportional to

e ofage S (SHM)S W9 IR
STASE 2

(i) velocity / G
(ii) displacement /
(if) time / 4

(iv) energy |/ &
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(3)

(d) In limiting equilibrium on a rough
plane, friction is

B TS 59 SRES, T 3°e
(i) less than limiting friction

ERE R

(ii) zero
T

(iii) greater than limiting friction -
5 HTF @R

(iv) equal to limiting friction
599 9 ST

(¢) The moment of a couple equals to

9B TH-INI NG 2

(i) Force x Distance between forces
I x I o1 WeR {9

(i) Force x Displacement
€ x ]9

(i) Force?
qFI2

(iv) zero

b
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(4) (S)

() Impulse equals to change in (h) The CG of a plane area of uniform
qede 31 TR 2 SR @FEGR ~IRTeT] density bounded by a curve y= f(x),
i ’ Al b x-axis and two ordinates x=aand x=b
I ? is
(i) energy y=f(x) I&F, x-IF HF x=a 9F x=b
5 FHIRE SR I IR SHFE T
S = il g
(i) velocity (i) x _I:xydx, 7] ~E§y dx
Q9
e
(iii) momentum : ) x= g U e
ICLIG K| a a
dx ~ ydx
. xy =
(iv) force (i) % =22 e 2
= L ydx J-: ydx
2
(g) The resultant of two forces P and Q (iv) )_C=J.:xdx y=-[:y o
inclined at an angle 9 is 'y T J': ydx
0 (FITS CFA (2 491 P AF Q I W & -
¥ 2F 2. Answer any six questions : 2x6=12
() P+O f e =t enR Tee fon
. - ; (a) State the parallelogram law of forces.
il
(@) JP? +Q* +2PQcosh R SRR sl B |
(iii) P-Q (b) Define couple and show that its moment

is independent of origin.

F-JAE @ 7 WE (S @ TR AN
AR 8RS g3 79T |

(iv) P2 + Q2 -2PQcosb
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{3}
i

(e)

(9)

()
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(6)

What is impulsive force? Give one
example.

wrese B 7 @b TR

Define simple harmonic motion and
write its differential equation.

T SRS e g o Wi RE SEEe
SRiFeCo! =4 )

Write the equation of motion of a
particle in a resisting medium where
resistance varies as velocity.

Qe TGS 951 PR ST ANt Fra1 TS
YN @R SHATSR |

State the >1aws of friction.

TR F@TE e A |

If Pr, 0 is the position of a moving
particle at any time ¢, then write the

velocity component along the direction

of 7 and along the increasing direction
of 6.

TR R @A 59 ¢S 9Ol TS I SATEA
Plr, 8) =, @ 7 3 e o 6-3 3@ ¢
1o @5 SomEeTR |

Show that the centre of gravity of a body
is unique.

(81 (¥ b1 T ST 4T N T |
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Two like-parallel forces P and Q acting
on a rigid body at A and B be
interchanged in position. Show that the
point of application of the resultant will
be displaced along AB through a
distance d, where

BT 70 9% (rigid body)d A W B s fem

IR ¥ 7B AP AASIE I (like-parallel

forces) P S QI ¥ AEre 11 2 |

(3 @ PReY @& 39 (resultant)d 2t

7 AB3 fo d THwlel FRERe 29, 'S
P-0Q

ol = e
PO AB, (P> Q)

The speed v of a particle moving along
x-axis is given by the relation

v? =n?8bx - x? —12x)

Prove

that the motion is simple
harmonic.
x99 e 5ifS 391 @bl F99 %S (speed) v
G STIACON AR 43P 91 (R0R

v2 =n?(8hx - x? -12x)

oY I A FIUCR S FE Egs oS

(simple harmonic motion).
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3. Answer any four questions :

(8)

R I B0l 2 Tea

(a) A point moving in a straight line with

(b)

26A/492

simple harmonic motion has velocities
v, and v, when its distances from the
centre are x; and x,. Show that the
period of motion is

e g e RS e T4 «bl R
@0l vy TR vy GROF (FF R WA [{Q T
X, WF x, W) OREA @ oMK wEE
(period of motion) ¥4

2m

2
e xa
vE -v3

A particle moves towards a centre of
attraction starting from rest at a
distance a from the centre. If its velocity
when at any distance x from the centre

3 = x2
vari€s as

, find the law of force.
X

BT PR @HI {1 a (990 FARER ~[{1 WS
R S @3 fiet S 3R 1 @ [ R

(12—)C2

x2

mmx'@mﬁow@ﬂ

SR efl 27 | 9 Jach! Sfened |

( Continued )
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()

(d)

(e)
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(92)

Forces L, M, N act along the sides of the
triangle formed by the lines x+y-1=0,
x-y+1=0, y=2. Find the magnitude of
their resultant.

L, M, N I @BVR x+y-1=0,
x-y+1=0, y=2 @ QAT 9
frewtr =] frrs fir o SR | TRPBH
o% 99 71 Sfeied |

Find the centre of gravity of a solid right
circular cone.

51 M1 T3 JORT 2P S Ay 301

Three like-parallel forces P, Q, R act at
the corners of a triangle ABC. Prove that
their resulant will always pass through
the centroid of the triangle if P=Q = R.

b1 fags ABC3 7% P, Q, R fofor 3y
SEAE 9@ F@ 1 oamd s @ A
P=Q=R |, (@ PER =& I@ T
fapeoR 4 (centroid) TSI AR T3 |

Prove that, if the time t regarded as a

function of position x, the retardation is

2
u3dt
de

where u is the velocity.
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(9)

(h)
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( 10)

o FA @, 3 WH tF WG xI T
f3o1eT 51 I W, (S8 ¥ (retardation)
e
2
3 dat
dx2
TS uTH @1

A shot of mass m penetrates a thickness
k of a fixed plate of mass M. Prove that if
the plate be free to move, then the
thickness penetrated is

k

e
k

m S <o sfm M =9 93w B9 @ k
MO (B FRA ARSI | 2T T4 F ;W
€204 JEold FR69 FRI A, (33 BFHIa
(S 391 S0Iq9l 2]

k

.4 L8
k

ABC is a triangle. Forces P, Q, R acting
along the lines OA, OB, OC are in
equilibrium. Prove that if O is the
orthocentre of the triangle ABC, then

where a=BC, b= CA and c= AB.

( Continued )

(1)

ABC @1 fag®m 1 0A, OB, oc3 firre oy
TP, Q, R IIRY AMRES WLZ | 21
T A W o faggs ABCI =vem
(orthocentre) =¥, (o3

VS a=BC, b=CA IR c = AB.

4. Answer any fwo questions : 10x2=20

Rl G 931 o S o ¢

(@) The velocities of a particle along and
perpendicular to the radius from a fixed
origin are Ar and u6; find the path and
show that the accelerations along and
perpendicular to the radius vector are

2n2
a2 =iad iy pe(x +EJ
r r

4+6=10
b1 B AR R IR e W o orm
s @B IR @I T Ar WFE po; TN
Sy e AF ST @ I (ST
e S o 773 fe w4 2'H T

11262
r

N =

e p.B(?\. +E)
-
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(b)
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(9

T =R my,

(1)

(12 )

Two masses ™y and my, are

connected by a fine inelastic string
which passes over a smooth fixed
pulley. The larger mass rests on
a horizontal table; my is then raised
h feet vertically above its position of
rest and let fall. Show that the
interval between m, leaving the
table and returning to it again is

2m1 2h

mo—my Y g

a5 AR & s4%a (pulley)3 S8 RE
IR 7 @l qorE iR 9-Ffegae e
AR my S m, [0 $9 KA F91 (R |
9B TR (TS
(horizontal table) R, m;d ©R &4
I o[ ToFed h ¥ @efe TR
R 31 =791 | (e @ my, @ FEE @R
i o= ofR O e 9R TR AR
TR IRYE A

my—-my | g

The position of a particle moving
In a straight line is given by
x =acosnt + bsinnt. Prove that it
executes simple harmonic motion,

and amplitude is va? + b2,

( Continued )
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(c)

(d)
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()

(@)

(13

GOl FRERAS S T TWII SKEA
WA fra cxem

X =acosnt + bsinnt
2T 1 @ R 7 EEge oS I3 W
2R RER 24 Va? + b2,

State and prove Lami’s theorem for
three concurrent forces.

fOR0! SHR™AT TR AR ART SopeAmaeht
forl = 21 40 |

If the resultant of the forces P and
Q be equal to that of the forces P+ S
and Q- S acting at the same angle
(S # Q- P), then find the magnitude
of the resultant.

I} P EFE Q TR &, G @70 &
IR L P+ S F Q- ST 5FI A =
(S # Q- P), (903 &I T a1 1

Define coefficient of friction. Prove
that the tangent of the angle of
friction is equal to coefficient of

friction.

T BRI L® T | 2w O @
IR tangent I ¥H T BN S |
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(e)
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(i)

()

(14 )

Find the centre of gravity of the
homogeneous area bounded by the
parabola y? =4ax and the double

ordinate x = h.

y? = 4ax *AgE W% 7eq @M x=h @
WG] IO (AN SUTY S |

A particle is projected upwards with
a velocity U in a medium whose
resistance varies as the square of
the velocity. Prove that the greatest
height attained by the particle is

Vi W2 iR
_Iog—_
29 V2

where V is the terminal velocity.

IFN GO @6 AR TS, T
A @R I S0 =W, U @R
SR Fewe I (R g9d [ @
FECHR SIS 1 A 7ag 2

Ve Vs

—log
29 1al

T VI’ bIficas @1

( Continued )

(15 )

(i) State Newton’s laws of motion. Also
derive a method of measuring force
from the second law. 3+2=5

%o ofe fves smemz e | scs
SR a9 /1 I8 (@R @B s fda

911
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