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SED-408

B.Sc. B.Ed. IVth Year Due of IlIrd Year
(Supplementary) Examination, 2022

MATHEMATICS
Paper - II (CC-))

(Mechanics)
Time : 1% Hours | [ Maximum Marks : 60
Section—-A (Marks : 2 x 8 = 16)
Note .—  Answer all eight questions (Answer limit 50 words). Each question carries
2 marks.
(Tus—31) (3F: 2 x 8 =16)
A~ o e WA & SW T (IW-HMA 50 ¥R) | THF T 2 IF H T
Section-B (Marks : 4 x 5 = 20)
Note .— Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.
(Tus-a) (3T : 4 x 5 = 20)
AT~ Tl uter yvHEl % SW SN Yedeh Wy U faeheu w1 =M wifsw (ST-EE
200 I1) | TAF T 4 3F T T
Section—C (Marks : 8 x 3 = 24)
Note .— Answer any three questions out of five (Answer limit 500 words). Each
question carries 8 marks.
(Tue-W) (3w : 8 x 3 =24)
qe .~ W= H H R AT A & SW SIS (SW-HA 500 IEE) | THE YA 8 ST

=l
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Section-A
(TUs-3)
. (@ Write statement of m—n theorem.
m—n T9I H FwI farem |
(i1)) Define sag of catenary.

el & AFHA ! aRefoa wifera |

(ii1) Write conditions for stable equilibrium.
Tl Hqem @ for gfgery fafew)
(iv)  Define Intensity and Pitch of Wrench.
= =1 @ 9 = @ =ren wivl
(v)  Define Radial velocity and acceleration.
T 97 TE @Rl H gRaifa Sifea
(vi)  Write definition of apse and apsidal distance.

Tfeent den wferent g &t R fafe |

(vii) Write Newton’s experiment law of Impact.

HEg 1 A & gArTes e fafe )
(viii) Define Constrained Motion.
giaafea wfa w1 IR it
Section-B
(TUs-9)

2. Find the CG of the surface formed by the revolution of the Cardioid

r = a(l + cos 0) about its axis.
FHIEAEE 7 = a(1 + cos 0) U 3TH 18 & URa: IHAY | Hq 758 =1 CG I
Al
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Or
(3teram)

A heavy uniform beam is hung from a fixed point by two strings attached to its
extremities; if the lengths of the strings and beam be as 2 : 3 : 4. Show that the

tensions in the string and the weight of the beams are as 2 : 3 : /10.

T# I THEEH 98 TR R o1 &= a9ty 9= T o foag @ oo T T afe da
3R BT *I TwmEdl H 2 1 3 4 F U &, d fag wifve f e |7 ama ok v
W AR 2:3: f]0 9@ H B

3. A body consisting of a cone and a hemisphere on the same base rests on a rough
horizontal table, the hemisphere being in contact with table show that the
greatest height of the cone so that the equilibrium may be stable is /3 times the

radius of hemisphere.

g fave T & SMuR W feod T e @R Tieg @ = ¥ 8 °% fret v &fas aw
R feod ¥, Mos B9 & Wk H ¢ fag wifSw R v # meww 9E e dged
R @, Mars & e w3 Tom 7

Or
(3eram)

Equal forces act along the co-ordinate axes and along the straight line

x—a y-B z-y

; " ; find the equations of the central axis of the system where

I, m, n are d.c.’s.

M 9 91 stafl aen e @ X;OL:y};B:Z_Y & sTfey framiia © e &

n

HEIT A& HT GHIHIO AT HISY, ST [, m, n GFpead €1
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4.  The radial and transverse velocities of a particle are A» and pf. Find its path and
show that its radial and transverse components of acceleration are respectively :
202

A28 0 and MG(XJFE)

r r

fret w01 & o™ T STURY A Ay R po T1 THHE UY FIA SIS R
fF so® o9 U9 AT O FW: T
252

229 e o0+

r r

Or
(31eram)
Show that the time of decent to the centre of force, the force varying inversly as

the square of the distance from the centre through the first half of its initial

distance is to that through the last half as (& + 2) : (& — 2).

g fret o1 W foramia sa g & o1 & Fopagad &, @ g Fifve & 9a &=
F R e T fve g7 geE el o qen fadm o o wen # o 9 W
T SIE (n + 2) : (n — 2) BT

5. Discuss the motion of particle of mass m which when projected vertically
upward with velocity # in a medium whose resistance varies as velocity supposing

gravitational force constant.

m TSTAM & U1 hi T I o=l SIS S T ¢ F SR Hi IR Th TF g9 9
Hen! W1 § TSR ARY S & HHEIE! § A TEerhsu SR T
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Or
(3teram)

An elastic string without weight of natural length 7/ is such that its modulus of
elasticity is the weight of » grams. It is hung by one end and its another end is

attached with a body of m grams. Show that the time of small vertical oscillation

ml
is 21 (—j
n

TS 9REN Ty S/t St Tnvifaess o / a9 Ty J1aeh 7 0 YR & SR
T, TF TR I oewrl S ¥ IR SR g fR W m T 1 TH fave e S

¥ fag =wifse fod se@ Sem &1 999 20 (ﬂj 7l
ng

6. A sphere impinges directly on an equal sphere at rest, if the coefficient of

restitution be e show that their velocities after impact are as (1-e) : (1 + e).
T g TRl O THE W1 F g 9 G Fdl § o R fameen § ¥ e g
TUME ¢ &, T TEg % T9AN 59 &l H A (1—¢) : (1 + ¢) BT
Or
(3=
If ® be the angular velocity of a planet at the nearer end of the major axis, then

prove that its period is :

(2_7:) ((11:;3\

(O]

fe fordt e 1 Seiey & feheaq fR W Roig a7 o B, @ 95 wifew fow sge afmau

W%:

(2_nj ((1te )

® L(l—e)‘%J
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Section—-C
(@ues-—|)

7. Find the law of force towards the pole under which a particle describes equiangular

spiral curve r = a &% Ot *,

ya #1 IR FAfde 9o frem T@ Fifse 5o wfia #18 F0 99m S |fia o5
r = a ¢ oo faffg war ¥

8. A particle moves in a curve with constant velocity v. If s = 0 when vy = 0 and

2
at any point its acceleration is vC , then prove that the curve is a catenary.
s°+C
TH H0 Rt o H SR =a v ¥ Jad ®1 ARG s = 0 59 ¢ = 0 IR et fog w
2
C
Ww;—cz a1, @ fag FfNe fF 9% & F T
s+

9. A particle slides down the arc of a smooth cycloid whose axis is verticle and
vertex lowest. Prove that the time occupied in falling down the first half of the

vertical height is equal to the time of falling down the second half.

T %0 TH T =% & 99 | A= F 3R Trgaar & 5o sty Sewatar qeon sid
freram 71 fag FIfE fF Feaier S=% & Teat stedum & i | o a9 g stedam
% fid ¥ of 979 & IU ¥

10. (@) A given length 2s of a uniform chain has to be hung between two points
at the same level and the tension is not to exceed the weight of a length

b of the chain. Show that greatest span is :

N log(ersj

—s

T TE TS 25 T THEHH SR B THE 91 & of fagei ¥ 56 JhR dhEn
Tl ® T sHH e SN Sl b o o 9R 9§ etfues e @ g wifse fe
W%ﬂ?{ﬁl%

Vb2 —s? log(bJrsj

b—s
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11.

(b)  Five weightless rods of equal lengths are joined together so as to form a
rhombus ABCD with one diagonal BD. If a weight W be attached to C
and the system be suspended from A, show that there is a thrust in BD

W
equal to ﬁ )

IO oI & Ui YREN S8 WER Sie T § if U faekot BD dfed ao=gys
ABCD =71 3fg C W T 9R W sty fean S iR e 1 A & dleshan 59,

amwwgnﬁm%am%

A rod rests wholly within a smooth hemispherical bowl of radius 7, its centre of
gravity dividing the rod into two portions a and b. Show that if 6 be the

inclination of the rod to the horizon in the positions of equilibrium then :

b—a

Sinf = ————
@) 2% - ab)
(b) tanezb_atanoc,
b+a

where the rod subtends angle 2o at the centre.

T B8 EHh Tod &5 ¢ 3R b o=E & 2 9Fi # foufsa &= &, » oo & @&
o Mt & ieR qofa: Tt g2t §1 afs arereen | s %1 &fes 4 gwe 0 9, @ fag
s T .

b—a
SN0 = ————
() 2\(r* —ab)
(&) tanezb_a tano
b+a
e BT M B BE W F 20 ARG FA T 4+4
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