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B.Sc. (Hons.) EXAMINATION, Dec, 2024
(Main/Reappear)
(Third Semester)
MATHEMATICS
BHM 233

Statics

Time : 3 Hours Maximum Marks : 60

Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 9 is
compulsory. All questions carry equal marks.
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Unit I
ghTg 1

1. (@ AB and AC are two strings 9 m and
12 m. long attached two pegs B and C at
a horizontal distance 15 m apﬁrt. Find
the tensions in the strings when a weight
of 10 kg is suspended from A.
AB 3R AC ¥ @R € fomt @
9 e @i 12 WX T q S [ greAl
B sk C ¥ 15 #Hix & &fs g/ W
2 gr ¥ | wE 10 fem W M AW

SeFEl Sl g, d a) H e I.
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(b) Two wunlike parallel forces P and

(a)

Q (P > Q), x metre apart act at two points

of a rigid body. Show that if direction of

P be reversed, th'e resultant is displaced

. 2PQ
through a distance —3—3 x metres.

P2-Q
| A R a9 P 3R Q (P > Q)

x Wi &t W W & 38 fie & g faga

W wEdE ¢ | gwisy 5 oafk p st fem

2PQ
P?-Q

30§ S, df gRomHl o

2 X
Hex @t gt @ foeenfm @@ ®
Three forces 3P, 7P, 5P act along the

sides AB, BC, CA of an equilateral

triangle ABC. Find the magnitude and
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direction of their resultant and find also

the point E in which the line of action

meets BC.

= °a1 3P, 7P, SP T wHeg HYs ABC
1 et AB, BC, CA W & & © |
e qen @8 fig E o W@ sty set
fFartar BC @ frerdt € 1
(b) Forces of magnitudes 1, 2, 3, 4, 2\/5
%, ' act respectively alor}g the sides AB, BC,
CD, DA and-di6gof1al AC of the square
ABCD of a side a. Show that their

resultant is a couple and find its moment.
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I, 2,3, 4, 242 W & @a www:
Wist AB, BC, CD, DA 3R S a =
T1 ABCD & fasul AC = srifswr &
FW § | Sisy for 3 uRomd wer
T 3R sEw oYl W@ i |
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Unit 11

ECOE |

3. (@) A uniform beam of length 2a, rests in

equilibrium against a smooth vertical wall

g g5 ——

and upon a peg at a distance ‘b’ from

the wall, Show that the inclination of the

1

beam to the vertical is sin"l(—b-)B.
a

-

A i
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-

1
sin‘l(-b—]i ®
a
(b) The force acting parallel to a rough
inclined plane of inclination a to the
horizon, just sufficient to draw a weight
up the plane i1s n times the force which

will just let it be on the point of sliding

down the plane. Prove that :

n+l1
tana = p——,
n—1
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n+1
tano = p——o
n-—1
4. (a) A square hole punched out of a circular
lamina, the d‘iagigsp_al. of the square, being
a radius of’ the circular lamina.{ .Sh"ow*-.e_,

that the centre of gravity of the remainder

a
is at a distance from the centre
8n—4

of the circle, where ‘a’ is the diameter of

the circle.
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(b) Find the position of the centroids

b

of the areas enclosed by the curves
N !'y2=axandx2+y2—20x=00nthe

< ‘o y
R
r \5

positive side ofithe! axis of x.
FH 2 =ax AU x2+12 —2ax =0 TN
\

x & ® YAAE 98 W UReEg oF =

] ﬁbf,; 2 1;
‘Mg
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Unit III

Tehte 111

5. (a) Four equal jointed rods each of length a,
are hung from an angular point which is
connected by an elastic string with the
opposite point. If the rods hang in the
form of a square and if the modulus of
elasticity of the string be equal to the
weight of a rod, show that the natural

i 5

length of the string is .

IR AF GYE Be A 9@ TS 6l
T g 2, TF Hig fag § Aew S
T S foagda fig @ @y T @R g

"
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(b) Two rods each of weight w/ and length
I, are hinged together and placed astride
a smooth horizontal cylindrical peg of
radius r. Then the lower ends are tied
together by a string and the rods are left
at the same inclination ¢ to the horizontal.
Find the tension at the string and if the
string be slack, show that ¢ satisfies the
equation tan® ¢ + tan (p =

2r
H-2009303(UG411) 10
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f& ¢ gt tan3(p+tan(p=51— 1
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6. (a) Find the eqqatidﬁs of the central axis of
any given system of forces actilfg on a
rigid body.
frdt g8 fie W @@ wal @ fdl R
M qT % G AW B GHIEU I
HifT |
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(b) A force F acts along the axis of x and a
force nF along a straight line, intersecting
the axis of y at a distance ¢ from the
origin and parallel to the plane of zx.
Show that as this straight line turns
round the axis of y, the central axis
of the forces ,éj_;‘geruierates the surface
(252 + (2 = D2Y(e - )P = Y22
T g F, x & g0 & W S FH
T 3R T 94 #F TE 9@t W@ 3 9y
wd w@ R, Wy WO w oW g

. AW W EER LR x ®omw S

TR e -1 fRemy R S @

T @ @ oy W oy B Wd R

qHdl €, gl H HE YO waw

[n%2 + (1% ~ 1)2)(c - y)? = a2 I
- ,m T I

Ty,
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7. (a) Two forces P and Q are such that their

(b)

central axis is given in position and the
line of action of P is given. Show that
the locus of the line of action of Q is a
conicoid.

d wel P 3R Q W WHR T T ITHI
I oy feafn # W ® SR P W
fpamr < ¢ ® | Twiwe & Q =t fwe
@ @ faguy TH wWiEkas § |
Find the null point of the plane
x + y + z = 0 for the force system
X, Y, Z; L, M, N).

gd womert (X, Y, Z; L, M, N) & fag
e x +y +z=0 % YA &g @
Hifeg |
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(a)

Two equal particles are connected by a
light string which is slung over the top
of a smooth vertical circle. Verify that
the position of equilibrium is unstable (It
may be supposed that both particles rest
on the circle so that the length of the

string is less than one-half of the

circumference of the circle).

G T FO TF e 4T Y §E g E
o & o swim w3 Wi =
mw%lwﬁaﬁﬁq%m
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(b) A uniform cubical box of edge « is placed
on the top of a fixed sphere. the centre
of the face of the cube being in contact
with the highest point of the sphere. What
is the least radius of the sphere for which

the equilibrium will be stable ?

"R ¢ &1 W A TR @99 U
fer M & ¥id | W ™ T 9 W
% Wel & Hx MA & Ioaan fag &
U H T | WA H g8 FAan e e
g foe fou dgem frer @ 2
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9. (a) Find the center of gravity of a uniform

rod.

frdl THEEHE BT w A hR W[
hHifeT |
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(b) Define null line and null plane.

7 W@ MR Y gHad &l g
HifeT |

(c) State Lami's theorem.

T 1 YHY ddiEd |

(d) Iind the resolved part of a force F in a

direction making an angle equal to
1) 3 e

tan [Z:| with its direction.

fodt @ F o1 39 o o T 91 94

FifT W e fewn & @i tan‘l[ﬂ
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