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A-222

B.A./B.Sc. (Part-1I) Examination, 2022

MATHEMATICS
Paper - III
(Mechanics)
Time : 3 Hours | [ Maximum Marks : 68
Section—-A (Marks : 1 x 12 = 12)

Note —

Note —

M —

Answer all twelve questions (Answer limit 50 words). Each question carries
1 mark.

(@us—3) @®: 1 x 12 =12)
[t ARE Y9I & SW T (SW-T 50 I5) | YAF YT 1 3Tk T
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(Tus-9) (3% : 4 x 5 = 20)
it gt J9e1 % ST SIS0 | Joish 999 B fashed o1 =99 R (SW-EEr 200 I1T) |
TAF T 4 HF H T

Section—C (Marks : 12 x 3 = 36)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(@us—a) 37k : 12 x 3 = 36)
g H# ¥ fRdl i uvel & S| ST (IW-F 500 ) | TAE YT 12 T
Al
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Section-A
(Tus-3)
. (@ State the Lami’s theorem.
A YT T HUA SIS
(ii))  Define the various types of Friction.

o & fafie g &1 Rt wifs

(ii1)  Write the principle of virtual work for a system of coplanar forces acting

on a particle.

el o1 R forariia sraea o9a fem & fau sfcra wE @1 fagm fafew)
(iv)  Define null lines and null planes.

I SO 3@ A Y HAAE ol aRwife i |
(v)  Define tangential and normal velocity and acceleration.

TYRET T ANt 9 9 @Rl i gRfig wifs |

(vi) Define epoch and argument or phase of SHM.
WS e T & STG I qen ek AT Hell Hio H AR ST

(vii) Prove that if particle goes right round a circle, the sum of pressures at the

ends of any diameter is constant.

fag wifew, afs w01 99 &1 W F9R O ¥, @ g9 B e o = &
T qEE HT AN AR T

(viii) Define Tautochronous motion with example.
TehehTieh T ohl HSQTEL0 HHAB |

(ix) Define Newton’s experimental law of impact.

I & TN Tog I qRIea shifsg |

(x)  Define aphelion and perihelion.

STER qUT SYER 1 qienfia Sty
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Section-B

(TUs-9)
2. Two uniform rods AB and BC rigidly jointed at B so that ABC is a right angle,
hang freely in equilibrium from a fixed point A. The lengths of the rods are a
and b and their respective weights are W_and W . If AB makes an angle 6 with

the vertical, prove that :
2

a(a+2b)

T FrEd 0€ AB 9 BC, B R Tgal § 36 YHR S §U © fF &1 ABC U FHR
T A A g A 9 AR § Wasad® @ed gU R | SUST Sl orrsdl A g
TN b M AR FE: W, a W, ¥1 A AB SHElR & 0 F1 s § @ fag wifsg
&

tan® =

2
a(a+2b)
Or

tan® =

(3=

Prove that the least force required to pull a body of weight W on a rough

horizontal plane is W sin A, where A is angle of friction.

fag wifST fof W R & & five & w4 Afas I9qa W wien & foau stevaes =
T4 W sin A &, &l A =60 HO7 T

3. A heavy uniform string of length 7 is suspended from a fixed point A and its
another end B is pulled horizontally by a force equal to the weight of a length
a of the string. Show that the horizontal and vertical distances between A and

.11
B are asinh ™' = and 12442 —q.

a

[ TS i R THEHE T U fer fag A @ oewl g € aen o0 A B, ¢ e
FI T & IR & TEE &fqe 9o ¥ G S §1 fag wifey fF A qen B & gen afaw

. Y. .
qen SeAter gt wHe: asinh ! = @@ V2 14?2 —a ¥
a
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Or
(3teram)

x—f _y—g_z—h
I m

Derive the condition that straight line may be a null line for

the same system of forces.

zZ —

WA @ X _y-g_z-h % A 9a em & fau s st &t e & e

/ m n
T IM I RIS

4. An insect crawls at a constant rate z along the spoke of a cart wheel of radius
a. The cart is moving with velocity v. Find the acceleration along and

perpendicular to the spoke of insect at time .
T wigl fordl Mt & o e o fed & 3R W SR = ¢ 9 T ® SR e v
T F T R HH R IR HI G H g 3ok e fqun H HIS H @RO 9|
IS |
Or
(3tera)

A body moving in a straight line OAB with SHM has zero velocity when at
points A and B whose distances from O are a and b respectively and has a

velocity v when half-way between them. Show that the complete period is

(b —a)

12
T fuve T W W OAB W 9.371.7. § TfHE B 98 A 9 B W fammeen § ¥

fSEat O A O FH9: o T b T 3R SHH AT » § 99 o S 94 fog W T w&RE@
(b

—a) i

14

HitY T qoi TR
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5. A particle is moving on a smooth curve and its velocity varies as the actual

distance from the highest point. Prove that the curve is cycloid.

TH U TH A g T TAHE T a0 3HHT o1 Seaa forg | =i g & SErand
71 fag FIT f& 9% & T 7

Or
(31
A heavy particle of weight W attached to a fixed point by a light inextensible
string, describes in a verticle plane. The tension of the string has the values mW

and nW respectively, when the particle is at the highest and the lowest point of

its path. Show that » = m + 6.

T W 9R aTel &0 Stk feor foag 9 T 9REn sifaa= S/ @ o ¥ 81k Seater aa
HUF g H gH W ¥ T w0 AR qA FATH HaE R FA@ T A S/ H fEma
W:mWHﬂTnW@ﬁT%,?ﬁmaﬁﬁQnan+6l

6. If v, and v, are the velocities of a planet when it is respectively nearest and

farthest from the sun, prove that :

(1-ev, =0+ ey,
I v, T v, TRl Te & @ &9 B Sl 9w g 9 ke =fAad a9 stk gRaE
w ¥ @ fag wifag f

(1 -y, =1+ ey,
Or
(3tram)

Find the law of force towards the pole under which the curve » = a tan 0 is
described. Also find the velocity at any point of curve. Which is at a distance r

from pole.

ya foig @t SR = 1 o T FifSe 5o 12T % 0 9% 7 = o tan O T TEHH
Tl wy @ oo S ot fag, S &6 @ @ @ W B, 9 9@ wifSw)
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Section—C

(T@e-w)
7. A uniform rectangular board, whose sides are 2a and 2b, rests in limiting
equilibrium in contact with two rough pegs in the same horizontal line at a

distance d apart. Show that the inclination 6 of the side 2a to the horizontal is

given by following equation :
dcos A cos(A+20)=acosH—>bsinb

where A is angle of friction

2q TG 25 YSIST AT THEHH A e &fas 3o W 4 @ R fom @ w5 gfedt
R G g § ¥ 5l wmifew e 2q #1 afast ¥ geea 0 e g
| YT BT :

dcos A cos (A +20)=acosH—>bsinb

ERRCEEECa A

8. A heavy uniform string hangs over two smooth pegs in the same horizontal line.
If the length of each portion which hangs freely be » times the length between

the pegs, prove that :

Whole length of string K
Distance between pegs log K

where K = (2n+1j )

2n—1
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10.

11.

T &f9s Y W fem @ fowt Tfedi ¥ Th 9 THEEE S’ dewt 5 ' A @
AeHA A YAk IR &t g Eiedl & HEF e 1 2 TN ®, A fas wifse e

SR F FaTs K
gfeai s g gt logK

o 2n+1
\‘YIETK:( j|
2n-1

Show that the time of descent to the centre of force, the force varying as the
square of the distance from the centre through the first half of its initial

distance is to that through the second halfis 7 + 2 : m — 2.

foret %01 W forania 9d, 90 &5 9 T & o ERAU fa=Ro wa o a 193
FHIWY foh T &I AR =@ a1 FHO FR F2H /e 4 qen g oneft O =em § @
T FHAT HT SEA o+ 2w — 2 T

Discuss the motion of a particle on the outside of a smooth vertical circle or

sphere.
T fadd SEAleR 99 A1 Ml & a6l i AR U1 i A i o=@ &g |

A particle describes the following curve under a central force P, when pole is the

centre of force. Show that the force P ocL7 :
2

2 o cosh26-1
auy =———
cosh20+2

Tw HU 7 o § s oo P % el worl ®, el oo B e €1 USRIty

& 5a Pm—% :
r

2 2 cosh26-1
au =—————
cosh20+2
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