100 0O AN
uvs-6139
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Paper - XII, XIII & XIV (G-B)
MATHEMATICS

Paper-III

MACHANICS

Time Allowed : Three Hours
Maximum Marks : 68

Note : This question paper contains three
sections as under :
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Section-A R Max. Marks-5
Thas section contains one compulsory question
with 10 parts. short answer in 20 words for each
part. All questions carry equal marks.

FEE N UE g ve7 # forwd gw 10 @y weR
F17 | UE &g w7 &1 6T 20 s=t ¥ qw 7 &
I TS F ¥ g &

Section-B F3-3  Max. Marks-25
Thus section contains 10 questions having 2
questions from each unit. Answer 5 questions
‘250 words each) selecting one question from
each unit. All questions carry equal marks.
7O 7 U R W 02 U7 aa gd g 10 997
4 Mﬁ@#wmmmaﬁ#ﬁgﬁw
I F IOC 27 & | YRS 99T &1 TN 250 st @
FeE T ¥ & 99 g5 F oiF wwrT ¥
Section-C 37  Max. Marks-20
Thus sectwn contains 4 descriptive type questions
(questions may have sub-divisions) covering all
unuts but not more than one question from each

Unit. Answer any two questions (500 words
each). All questions carry equal marks.

$9 TV ¥ 04 957 qviAreE g1 | 09T F urr o @)
m?ﬂiw’rrﬂmﬁ#ﬁz}mﬁ,ﬂﬁﬁm
7 A UF [ AE gy 78 6w 1 e 3 99t & aav
fea 7 2 1 vaw 9s7 # Fwee 500 s= @ sifir
T #oadt 9sA F sEw g ¥
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SECTION - A
w2 - N

Write the relation betwecn angel of

friction and coefficient of fricnion.
gdn B0y adw S F AE TG
faftau

Write the conditions of equilibrium of
rigid body under the action of more than
three forces. https://www.uokonline.com
dm @ ot TW ® i UB 3% 998
H wrarEw & fom =ns gy fwfEg
Define centre of gravity of ngid body.
w 3z e & foo 7e@ = B qreaya
B0

Show that the tension at any point of
a common catenary is equal to wy.
yefifa sifwe s amry SRl & fady fag
X OE wy & AUt EE §)

Define simple Harmomc Motion

e aad nfa @ afpnfya #ifwo)
Define Hooke's law.

T ¥ fraw = offag aifso
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(vii)

If a particle is moving along a circular
path of radius ‘a' then write the tangential
and normal acceleration of the particle.
AR @ B B g R S s
WO E@ Y, @B w W Yy
. Aihenies = Rl

(viii) Define Time of Flight of a projectile.

(1x)

(x)

mﬁr % ILAT FW N wRwig BTy |
Write down the Newton's
law of impact.

LT B TTEE qoz w1 Paw R

Define period of compression.

U FW & oo A

experimental

SECTION - B
% -

UNIT - Ifz#rd -

A siphere of radius r rests against a smooth
vertical wall to which it is attached by

a string

of length / fastened to a point on the surface. Find
the tension of the string,

%r&mwﬁw’ﬁmwﬁrﬁmw
mmﬁﬂnmwﬁ%nﬁﬁaﬁm%@ﬁg
W!Wﬁﬁﬂ!ﬁﬂ'iﬁ%,ﬁﬂfﬁﬂ;ﬂvﬁmw
%wfa@wﬁm%w@ﬁﬁamﬁfﬁqi
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3  One end of a heavy uniform rod AB can slide
along a rough horizontal rod AC to which it is
attached by a ring; B and C are joined by a string.
When the rod is just on the point of slipping,
the string is perpendicular to the rod which makes
an angle ¢ with the vertical. Prove that the
coefficient of friction is given by,

U% ATl U4 U% @9 T9S AB & U AL UH
wq Afrst 2w AC T feme @@@ 21 B #ft C
# U% S B0 a9 far s ¥ 5@ AB fEwed
& e § B ¢ A 3 AB W gwalv T
¥ ot AB mafut & wiv o Tl k) fag #f
B afur T

tana

.
2+tan" o

UNIT - Ilg=E - 1
4 If the end links of a uniform inex tensible string
of length / hanging (reely under gravity slide
along a fixed rough horizontal rod whose
coefficient of friction is |t . Show that atmost they
can rest a t a distance,
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[ TER B TF UF e afae 2l F R
T HiEal Ry vw e ave ot Rewed

Pt oo e p ¥ g @i B 3 R
Rrmmaen & s o woE

14+l 2
H:’Iogﬁ-———p‘_
| H

LY

th

Fin¢ the centre of gravity of a solid nght circular
cone of height h

" EAR 3 UE TEgAR AN 6 &1 Te@ ¥
TR OFAT

UNIT -

= - ]
6/_,. A particle moves with SHM in a straight line.
< In the fiust second at afier starting from rest it
::z.c;: ¢ distance 4 and in the next second it
e & distance b’ in the same direction Prove

L |

thoy 1}, PR TR o i ‘
Ingl the empitude of motion 1s —2-i{-- and s
-
b

-

penod e 2._1“_‘ u._,'d-' St
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w7 31 frmeen ¥ e F e 16 FEE o

o gh wwd ¥ AT T AHE § I fam ‘g/ A particle describes a curve (for which S and W
: o B T FT 9IS vanish simultaneously) with uniform velocity V.
¥ b 7 e 8 s A %
a:a If th | vic Find
o, the acceleration at any point is - in
LA g—— 2xsec” < 2241 st+c?
3a—-b L 2a the intrinsic equation of the curve.
% 9 UF 9% 9 (oed S 7w ¢ ws 9 g
A particle is thrown towards the centre of A B) e An V¥ wwan ¥ oR P fag
: T Vi
repulsion (p=mpx) from a distance 3 from i WA« G B W @ A
with a velocity ayfu Prove that the particle wil B A By
approach the centre, but never reaches it 9

A particle is projected at an elevation ¢ and after

aft ws B S B a9 % § 0 F FIIT A t seconds it appears to have an elevation [} as

% seen from the point of projection. Prove that the
PIGE I (p= mux) & FAA T B initial velocity was -
T g 0 e A g w
A/ HF AT, a @ T |
T = A AT a T HJ_ tmqm(}a&@ﬁwmwm
& fag @t f5 39 Tobw B AT AT T B msﬁmhmmﬁmm
Wﬁﬁﬁﬂﬂﬁ@dmi ET'me
| gicosP
oy PR
2sin (o ~p)
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UNIT - V
e -~V

A ball is moving with velocity u, impinges
directly on an equal ball B, moving with velocity
y in the opposite direction. If A be brought to
rest by the impact, prove that

n:v=(l+e):[l—e)

v AT AR ARl Rem ¥ dm oy @
ol 3¢ qEd A A B ¥ @ dwg FE ¥
uﬁwwea’rmm%iﬁﬂﬁﬂ
Progreran & o @@ d fag Afag

u:v=(1+e):(1-e)

If two equal and perfectly smooth elastic spheres,
impinge obliquely, prove that they interchange
their velocities resolved in the direction of the
line centres.

afy 2 o @ fa: yeana Na fdE w0 @
frg FPne B g var B R ¥ & O 9

2 |

UB-6139) . |Contd...

https://www.uokonline.com

UB~513‘9] 10

SECTION - C
R - |

12 Forces P, Q, R act along the sides BC, CA,

AB of a triangle ABC and forces P', Q' R'
act along OA, OB, OC, where O is the
circumscribing circle. Prove that if the six
forces are in equilibrium then.

PcosA+Qcos B+ ReosC =0 and

Y i 1
Sk +QQ +RR =
a b (&

g9 ABC %1 ¥90 BC, CA, AB & amRr
P, Q, R #@ fiFamnsfim & &t P, Q| R' 5@ OA,
OB, OC & srjfey fipaférr & st O uftge &
&% ¥ afs B 9@ Wl ¥ ¥ 6t fog @i
%

PcosA+QcosB+ReosC =0 &t

PP Q0" RR'
+ QQ + RR =0
a b (!
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(a) A uniform string of weight W is

suspended from two points at the same
level and a weight "W is attached to its
lowest point. If ¢ and B be now the
inclinations to the horizontal of the
tangents at the height and the lowest
points, prove that.

W T @ U gue T g =T R T
frgalt % wa wra gs ¢ s e
fig ™ T WCW' W @ § A S
ug fre fag T @t Ten i @ g
B o @@ & @ g A
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(b)
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A telegraph wire is made of a given
material and such a length / is stretched
between two points distance d apart and
of the same height, as will produce the

least possible tension at the posts. Show

dy .
that f:(?—) sinhA where ) is given by

the equation } gy hi =1

U TG A X oy o
Wﬁﬂﬁfﬁfﬁéﬁm%ﬂ%dqﬁ
aﬂ@mﬁﬁ@ﬁmﬁmﬁm%%
TSI A ) ey A f

AT
'L };Jsm LS ) gy

rtanhA=1 & orq Py ¥,
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A particle of mass m Projected
vertically upwards under gravity, the
resistance of air being mk times the
velocity. Let V be the terminal velocity
of the particle and AV is its initial
velocity, If H is the greatest height
attained by the particle and T. the
corresponding time, then prove that,
m WER B @ B TpEmT & S
Setug BT ¥ w0 $F W@ ¢, AY F
Rt 3 & mk T k) A BT &
sifrg A V ¥ e sy am LV &gl
07 Z W S Fa H & 791 ¥
T 8, @ fig aew ®

> V s
- T e |OVD l+n’\v
i =%[A-103(1+l)]‘! = log(1+4)
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(Y 1t a SHM u v, w be the w:lt?ciiic::.
A ditances a b o, from fixed point on
he straieht hine which 1s not the centre
ol Tmr{‘_l show that the pcrmd T s given
by the cequation
aft SHM Iﬂ' qa} A Uk B b PRUr wiw
Yar uz fra v fat fag A (A a9 B
48 ¥) a, b, ¢ g W AT HAMW u, v, W
g, d fg #fvg 6

%(b—c)(c—-a)(a—b): a b <

IS Two smooth spheres of masses m; and m, strike
each other obliquely with velocity u, and u,

making angles a; and o, with the line of

centres. Find the loss of kinetic energy due to
impact.

m; T4 m, Hefd & o faw e wmer 9w oy,
T up, B Y B gY ww Rl wy s @
M HEE @ B o q o, IS 3| w93
8 nfas ol & g e o
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