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Instructions: l) All

Attempt the following:

questions are con-rpulsory,

Q.r

rr) State dil'lerence betrveerr Vector arrd Scaler

b) 'l-n,t'r l'urces act ,r1 : lr + J,'- +i lrncl i: : ., - j - li.

sittttt llitncotrsly'un ir l)iu'ticlc. I)ctcrnrinc titcir lcsrrltarrt Ibrcc ancl

A Iso. calcLr Iatc its nrasrr ittrcle.

c) Statc"cxplain Ncli,lclu's lr,i lavv o['itrotiou.
&

OR

d) L:rplain the

eclLrat io n,

Lrtilizing the

concept o1' a lllst-older hontogeneoLrs drl'l'et'ential

and disctrss the plocess oI

variable separation nrethod to obtain its solLttion.

Q.2 Attempt the follorving:

State and prove tlre rvork-errergy theorern.

A lrght meter rod has two point masses each of 2 kg fixed at its

ends. lf the system rotates about its centei- of mass with arrgular

speed of 0.5 rad/s. find its rotational K.E.

c) Write a briel'note or.r the concepts olnrontentunt and incltitr

OR

d) W'rite briel note on angular nrornentun.r fbr particles. derive

er1;r'ession ftrr angLrlar nronrenlLlnr in the case ola rotatirrg bocl_v'.

Q.3 r\ttempt the follow'ing:

:r) State tlre appiicatiorrs r-rf satellites in variotrs {lelcls and irtciLrsllics
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b) what r.voLrld be the duration ol'year if the distance betu,een thc 8 L4 Co3
eirltir and sun gels dorrble'/

c) De{'ine and derive expression 1cr sir-nple harnror-ric r-notior-r. 9 L2 CO3

OR

cl) Derive the differential equation that describes sinrple () L3 CO3

harrlonic r-uotior-r.

Q.4 Attempt the following: Zs

a) Del'lne tlre Bernoulli principle and derive the erpression lor 8 LZ CO4
BelnouIIi's theorerl.

b) A lod of circttlar cross-sectiorr havirrg iength 70 crn ancj diarneter 8 L3 CO4
1.26 crn. is suppor-ted at its ends. When a ntass ol- 900 grn is

attached at its center, the depressiorr is 0.025 crn. calcLr late the

Young's rnodulus of the nraterial of the r-od.

c) Derive the expression for the excess pressure in a soap 9 L4 CO4

bubble.

OR

d) l:rlrlaitt llte .lacgct''s rlcthorl lbr rncasrrrirrs lhe sLrrlircc tcnsion ol'a 9 L3 CO4
liqLrid.
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