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B.Sc. Minor 1st Semester Examination, 2023

UPHYMINLOOO1-PHYSICS

MECHANMICS
Ture Allstted: 2 Houes Ful] harks: 40
The foivires in the margin oo il moarks

GROTIP-4 ; M-/ wpas

. Answer any fee goestions fom the following: I=fm5g
Frsferiie (- AfFfE sy T ma;
T 5 Ty meammet Fee RAE
{a) What do you mean by homogeneous differential squation? |
e A Ty W AN Fee ) ae o
Homageneous ditterential TR = & Il 7
(B} Whaul is elestic limit? 1
FiFerrore o 4t ¢
Elastic limil &1 7
{c) 1s struss a vector quantily? Justify your answer. |
Sig T R 20 ¢ el 7=
¥ steess TIET S MIETET P AUTSEST SRTOR! W R
(d} Wrire dowm the relutian between angular momentutn and lorque. 1
I TR o R T T
Amgular mgmertum AT torque STHRT TR AT
l=) What ig damped oscillation’ [
TS TIPR FE WA §
Darnped oscillation =TT % e 7
(£ Whal is contre of mass? 1
SALTE W T 7
Centre of mass 3 87 7
(g} What is the condition for three vectors o be coplanar?
el =37 i zomm e 8
f3me AT, Coplanar Fa Fife e & & o7 7

m3v 1 Turm Crnzr
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¢h} State Hooke's luw.

A E P
Hooke 31 oM srEgem |
GROUP-B/ Fomy ) 7w
Answer any teree queations from the following
s mmm Gl oo Fan ws
TR gt ot ot Ao i

2. {a} Find the value of pso that d=i + pie £ and F=3 -2 24 are pependicular,

(k)

3. fa)

(b

P P TR ACE A=f + g+ & 0 B =3 - 2] — 26 e e v
A e TR A= piek W B=3 o 22 zkwﬂwgapa‘rqm
|
1f A4, E and T are three vectors then show fMat
j{Fxfj:j_il:E__E.-T!]:E{.Exﬂ-]
A, &, C Tt oedean coor aapt 92 0, 3 (B ) m Bl x D=0 1A% By
e A, 8 3 C v fins mefewam, dorege
A (FeC) =8 ({Cxnt)mi (A= F)

Wnile devwn the equation of tnedion of o simple harmonic oscillator with mass ‘m*
and forec constant £

TP RHE T IR B o AT A AEF 4 O R ST e

321 Z80AH ‘s W force constant 47 9T simple harmonic oscillstor S WRE
HEIFIT TEE |

Find out die expressions of kinctic encrgy and potential energy of the same
S YEREINL.

TOARE ~~rrE e ¢ Fifdafs fada =
= et e At di R gt wlem Ee |

Chotain the relation between Young's modules, Butk madulus and Poisson's ratio,
M WA, AG TEEH o+ cofran g e e
Young's modulug, Bulk madulus 39 Poisson’s rario st mﬁlﬁ!’lﬂ I

Rolve the following differential equation:

Tt oo Al #ta =ne

e g differential equation T FHMH FreEE 1
[ +2p ) (et — i) = b+ dy

5=3=15

im
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6. (3) Siate the Newtor's 2™ law of motion. Show that it leeds Lo the conservation of 112
Iintar momenum.

fttiom fadi wfieE e w1 42 v 4 Al TR Frorerm aTe =
Newtan BT THRET 2rat Frea aE-En | o Frmet linear momentum i TAME
T T AT

(b} Shew that for @ conservakive system, work done is independent of the path of the 2
fmcticm,
ferie] T (] FEATRT A0 o AR e T i a0 A

T TR W T TRt e T iR A T 7 W ST |

GROUP.C / TSt ¢ TE-T
Answer any nee of the Tullowing questions b= =20
Fmate -3 g o Tav s
BELIE Sk L LU UL 12
7. (1} Define axial and polar vectors.
ik (F wEe G CERT I A ¢
Acxial SIFT polar veetor ! aRHMT RERL
(b} Find the value of “u” such thel the vectors' 2i—j+k,[+2j-3k and 4
3 —gj+ 5k are coplanar.
' R W D (S (elralil 2+ k, 42F-2F A 3 —ajf 45k
S &A 3
s adtem e 2 — j+ b D F P27 -3 WP 3 —af+ 55 coplanar 27 Ve FAM
EeEr |

{c) Prove that e (B2 e Eril = A3+ Cx (A= By =0, 4

| (9]

T ¥ (0, .EKI:EH[‘-.'}-*EE{EIE]-I—Ek[HxE}:I]I
Wl T, A x (BT Br{Cu )+ Cx{dnF)=0

%. {a) Solvethe diffecentiol equation: a
PP e HiErf =
EEve e TR ke st i
dz}'

E—E%‘l‘lﬁ_}':ﬂ

(k] What does it mean by moment of inertis of an object? A mianng object % moving 213
with an angular velocity ‘w', If the mament of nenis is doubled, obtaincd the
kinetic encrgy with respect to the initial conditieh,
T e SO A F) I ¢ T e e G s e A T
e [ & i, St wefie s s w e e

16T 3 Tien Dver
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qa-a TREA moment of inertia TR T Q- ¥ G2l HLTNDT TETHT TR QT
TR 1 IR El't‘f_llﬁ‘[ mament of toetbia QF'TT Y, LG A 'Flﬁ_-'ﬁﬁ Jo =T D)
nﬁaﬁqﬁﬁl«—g’dﬁl

% {at Write doswn the expression for differential equation of motion af o particle under
damped e=cillalion and solve it For all possible Lypes of daniping,

TAARTE (O (B T 1w SR T I FER] AW T
A4t T =T

Diamped vstillation TET FORET 0T diMerential T 399 THATE Y TR
AT damping BT FEERITE] FANF @R |

(b} Prove that Poisson's ratio value lics between =1 and %
A1 T S AT A —1 AT L a3 T Y
Poisson 7 3P A — | 7§ w5t it 758 =1 e e

1G(=1 Peline rigidiy moduius and axial modulus.
Teatadis @ T e e
Rigitlity modulus 30 axial madulus T IR R

(b A wire 2 m long and 2 mm in diameter, when stretched by a weight of 8 Kg las its
length ingreased by 024 mnw Find the Woung's raodulus of the material of the
A 2 . et e 0 T S T S § kp SUR CHEIR A BIEE G 0.24 Rl
gt +m, ST Sy T gemm e

T 2, o ST AT 2w S WO ATATE § kg A7 T9er 074 men O TG | TR
AT TR Y oung s modulus AR |

fch Show that when aeylinder is twiseed, the orsional couple per unit angular brist s

ey’

where symhols have their wsual significance.

.:'!'!'I'."-1

TG (T, W1 (FITS TR CRIGT Seed 23 WA HFE 470F S (HFD T ST = Tt
AT TR A5RTE = T T
T3eT RfemeTand Aiasr, TOR Weis S awEeE STeIET forsional couple ¥ 4FT

’1;"‘ e W SRR | et EE AT 3 |
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