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MATHEMATICS
( General )

Paper : 5.1
{ Statics and Dynamics )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jfor the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
o7 fHar epfares Tet 91

(@) If a system of coplanar forces is in
equilibrium, then what is the algebraic
sum of the moments of the forces about
any point in the plane?

I GO AR I ATA AT SHES T,
@ Wl R @ R s IJ-@Re
e AmonfaS e Ko

(b) What is the resultant of the like parallel
forces P, P,, P3, ... acting on a body?
b1 T @S A B, Py, Py, ... TR
SR IAARS o 4 2 ,
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(c)

(d)

(e)

(9)

(h)
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X, (O X R et o |

(2)

What is the resiiltant of a couple and a
force in the same plane?

CF TS GO TRA HF b1 o 74 1 2
Define coefﬁciént of friction.
W9 @R I A |

- Define limiting friction.

5% TR I foran

What is dynamical friction?
SR o 5 2

Write down the radial and cross-radial
components of velocities of a particle
moving on a plane curve at any point

(r, ©) on it. ,

O THETF T4 S T4 TN B (1, 0)
SRS S (radial) wF e (cross-
radial) ISP ot |

A particle moves on a straight line
towards a fixed point O with an
acceleration proportional to its distance
from O. If x is the distance of the particle

at time t from O, then write down its
equation of motion.

R0 fiet, O Regg ora e rpenfos e
mm"‘ﬁﬁthwoﬁ@wm

( Continued )

(i)

G

2. Answer the following questions :

(3)

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.

<51 TP 20 (390 u O ACF (1T o B
TR SfiFey Twor PRI o |
If a particle moves under the action of a

conservative system of forces, then what
is the sum of its KE and PE?

it B TP T I AMA 2SS FaIoet
IQE, (@ TR e o Bt @
15

wore fHal eeaes et 91 ¢

(@)

(b)

Two men have to carry a stone of weight
77 kg on a light plank. If the stone be
placed on the plank at a point dividing it
in the ratio 3:4, then find the weights
which each of the two men have to bear.
Toe TR BTV 77 kg @& a3 oo
TR 8IS (7 TR =t | e G, Seree
3:4 wree Ree ¥91 Rye 1R, dfve
TR T T A o ey =0 0

Write down the laws of limiting friction.
539 ¥ PR o o
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3. Answer the following questions :

8A/158

(4)

() Write down the expressions for tangential
and normal components of acceleration
of a moving particle along a plane curve.
AR (I T M F 1 IFFIR =opf

F ST 1o W Senerrz B 1

(d) A particle moves along a straight line the
law of motion being x = Acos(nt+k),
where x is the position of the particle at
any time t. Show that the acceleration is
directed to the origin and varies as the
distance. ‘
9B FTFIMR x = Acos(nt +k) FREAFpR 5=
QTS S IR, TS x TA t TS IFIIOH
SREA | (TYST (T TFPUBR T 5HE Ry

SIS SF AT o W T LR |

(e) Explain the principle of conservation of
linear momentum.

(aRT IR SRIF 0! I 1 |

5x4=20
were faan ARy Tel 791 : Cos
(a) State and prove the necessary and
sufficient conditions for the equilibrium
of a system of coplanar forces acting on a
~rigid body.
1 T P eI fEfe @B e I

AT STRER SN S s TR ot
RF 2 |

( Continued )

(b)

(c
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(5)

Or / 9/

A uniform beam of length 2a rests in
equilibrium against a smooth vertical
wall and over a smooth peg at a distance
h from the wall. If 8 be the inclination of

the beam to the vertical wall, then show

that sin30 = E
a

2a 0T Y %8 YORER G5 F P Torg o

9T MG T SCR S 7eOR @B P o1

o = W | i o Torg (R {9 A
E wQORe bR (RN WS 0 I IR,
(ST @, sin39=%. |

Show that the least forée which will move
a weight W along rough horizontal plane
is Wsin A, where A is the angle of friction.

S @ 9 TFHAT 1T0! THeTe W Sq
37 b1 S FRIAA A=Ay fAgew 9 Wsin A,
TS AT I @1 |

Show that in a simple harmonic motion
of amplitude a and period T, the velocity

V at a distance x from the centre is given
by the relation

V272 =472 (a2 - x2?)
Cr{SA (A 9B1 IR TG MR T 1w, a

RO IF FHI [T x [T WA @ VA
T2e9 e o 7Y

V272 =4n?(@? - x?)
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(6)

(d) A particle is projected with initial velocity

u making an angle o with the horizontal.
Find the velocity and direction of motion
at a given height. .
PR 7S o (19 FWF @O I u
@R g% ¥4 T | 91 AR Swere TR
@t O AR Tt fefa Fam

Or / <=1

If R is the range of a projectile on a
horizontal plane and h is the maximum
height for a given angle of projection,
then show that the maximum range with
the same velocity of projection is
R2
2h+—
» 8h
Bl ATHR AT AR R W% @G are
2ACF (FIT TCT A® THO h e (e @

CiX P FTF @5 IR TS AT 3
2 ‘
2h+-R—
8h
4. Answer either (a) or (b) : 10

(a) W (D) T&I ] ;

(@ (i Fin.d the centre of gravity of a
uniform lamina bounded by the
parabola y2 =4qx and 2 double-
ordinate x = h, 5

2
Y" =4ax W@ W% BB x=h 4
WIS (PI SRCF Ty |
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( Continued )

(b)

(7)

(@) Find the centre of gravity of the
sector of the circle x2 + y? =49 lying
in the first quadrant.

x? +y? =49 T 49 v'FS o 47
O g 411

() Weights proportional to 51b, 4 Ib,
61b, 21b, 7 Ib and 3 Ib are placed at
the angular points of a regular
hexagon taken in order. Show that

their centre of gravity is the centre
of the hexagon. )

@Bl FogEd FfF RS 5 b,
41b, 61b, 21b, 71b WF 3 1b SEH
PAEE S8 FRFSRT 331 0 | 21
T AT FE I S (FBVR
SR e I

(i) Find the centre of gravity of a sector
of a circle of radius a, subtending an
angle 20 at the centre.

a IPTETS JOIe GBIR (FHS 20, @1 0
HOR SR R 1 |

5. Answer either (a) or (b) :
(a) 9T (b)F Te ¥ :

(@)

Draw a neat diagram of the first system

. of pulleys. Find its mechanical advantage

8A/158

when—

(i) the weights of the pulleys are
neglected;

(i) the weights of the pulleys are not
neglected.

10

2+4+4=10
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(8 )

a9y 2NAT FOFR B “RFR Ba =i 1 Tw
FiEe SR e, cfon—

(i) IR S TG T W;
(i) SIRT & S I 7= |

(b) () Inamachine, establish the relation

8A/158

(i

Mechanical advantage = 4
( Velocity ratio x Efficiency )

B! T P
TE R = ( QIS x TR )
SoRECET Afem 41 |

A first system of pulleys consists of
4 movable pulleys, each of weight
4 kg and the string passing round
the topmost pulley passes over a
fixed pulley. With what force must a
man of weight 59 kg pull at the free
end of the string in order to balance
himself suspended from the lowest

pulley?

;"%ﬁﬂ??ﬁw 4 Ty TR A
TR F 2R = o 4 kg

SO SR Ry sraore B

@ DR ey Q1 59 kg S&H
ﬂmfsmmxlvswﬁwmﬂ

Wﬁmwwwﬁmﬁ??

5
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(9)

6. Answer either (a) or (b) :
(a) ©%7T ()T e 397

@

(@)
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The components of velocity of a.
particle along and perpendicular to
the radius vector from a fixed origin
are Ar? and uo? respectively. Show -
that :

0 2,2 .
Also prove that the radial

. acceleration is

2),27'3 —“2_64
r

a5 RN IR I W A
Bonet T Ar2 W% po?; (ST &
&:L-}-C
0 2or2
2119 3] T IPTEY ¥4
204

Py S
N
A particle moves in a path so that its
acceleration is always directed to a
fixed point and is equal to
i1/ (distance) 2. Discuss the motion of

the particle.
451 IFPIR G S FI MO IFTFIR

ﬁqmﬁmﬁ?mwww iR
p/ (%)% | TP oIfS ReRT 1 1
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(i)

(12 )

LR 1 TS Re® IR AF
PR SR S mymy. W PR

SR 9T T Fore oS TR 4 |
eryeT @ PiReT @@t
Vi 2myE o V- 2mE
m M mo M

Two smooth spheres of masses m
and m, moving with velocities u,
and u, along their line of centres
come into direct collision and V; and
V, be their velocities immediately
after impact. If e be the coefficient of
restitution between the spheres,
then show that the loss of kinetic
energy is

1 mm,

2m; +my

my ¥ m, $] P! v 1o u, wre
u, AR IS IR e rve qbiz
ORI | 3frear Prs Bides @
FE W, OF V, 9F Py I aomrde
QT e T a9 9 @ AT ZpR
AMRIITI |

1 mm, 2
——1 2 (1- - 2
2m +m, (1 =e%)u; ~up)*

L-e?)y -uy)?

* % %

|
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