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RATHERATICSth
suB]ECT CODE f iharfe : 05

Full Marks : 200
'E. 200

Instructions :

05 (PI)

Time : 3 Hours
rm : 3 rfe

Attempt any f ire questions  c)ut  Of ten questions.  Eacf a` ques.Ii?n c.ar.Ties.4P.-mark;.   Marfke   d;stribution  Of -each  -question  is   allotitzd  in  their   right

in-ar8!n.

grFF##*fiF#wiHF#%3fTTthIFFa5FFF740(aide)ri#zFTgi
HFdsREq5T5iqifha35%qffiFTrFTrfu€i

1.       LetT :n3+ifi2beamapgivenbyT¢,y, z)=(2]:,3y). Then,

(i)      Prove that T is a linear transformation.

(ii)     Find the matrix of T relative to ordered bases a,  and 82 where 8]  =  {(I, 0, 0),

(0, 0,I), (0,1, 0)} and 82 = {(I, 0), (0,1)}.

(iii)    Find rank of matrix [T] 8,, 8'2 where  8'2 =  {{] , -1), {1,1)} .

mfinffaT:R3iR2quq5aqtchT¢,y,z)=(2r,3y)gilTfan.Eta,tit

{i>    fu5i±f* TQp5rfued trfuEfarfu) t I

(ii)    rfu annfi 8, 3a{ 82 S char T ffl a]ing aTa aft qEi. a, = {(i, o, o}, (o, 0> 1),

to,  1, O>i 3in 82 =  {ti, 0>, to,  iii a  I

{iii)   aling in 8,, 82fflSimaERed 82  = {{i,-1), (1, i}}
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(a)      Prove that eigen value of an ldempotent matrix are different from 2.

(b}     Find_ A-I by using cayley-Hamilton3stheorem, where A =

as ff I)

Marks
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(c}     Also  express  2A4  -  3AJ  +  9A2  -  7A  +  512  as  a  linear  polynomial  in  A,  where

A-(:   :).

(a)    itsqftf* fan th ap±TifeftyiFT wh7TFT 2 *ifeaffle I

(b)   aja-tffrorfu± tlFdrRT A-I ifflrm RTst, i5ET-A =

(c}    aiHffi 2A4-3A3 + 9A2-7A+ 512qa ASthqgqg±FTEffiREffi, a#

A-(:   :) ,

2+ i <,a,rl i < E+ i3.      {a}     Provethati+i<tan

(b)

(c)

Evaluate tim I - tanJ:
J:io       J¥3

346

Find the volume within the eylinder x2 + y2 = a2 between the planes y + z = b2

and z -0.

(a,   iteq#fS:+ i =tan-, f = :+ :.

I - talIt
lDJ     Hl"„\|i'\x+a      J:3

{c)    enHaiy +z= b2 eitz=Oa;rfuirx2+ y2 = a2a; efltRffl anfflirmEFR I

(b)     rmimTE±  tim
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(a)      Prove that(1,2} u (2, 3] is neitheropennor closed set,

(b)     If
w:2]

are eigen vectors of the matrix A =

the eigen values Of A, where w i 1 is a cube root of 1.

(c}      Evaluate

fl/2

/ log sin # dr.

0

(a)    fiTaq#iSqBEaq{i, 2)u (2, 3]TalgrTHEERE€ chFaaEHIrq± I

•w:215en

W ;;]atrA-[:  :  :]
EFqairmq±,q¥w=i,ifflq]Tgr%i

7t/2

(c)     TrFTFTrfu  Jlogsinxdr.
0

(a)     Prove that the  point

(b)

(c)

(a)

(b)

(c)

(-i,2,o)

aiwhaed¥,alAa;rfu

is the  circuncentre of the triangle formed by

points {1,19 a), (1, 2,1) and (-2, 2. -1).

Provethattheplanex+2y-z=4cutsthesphe|€x2+y2+z2-I+z-2=oin
a circle of radius 1 unit.

Findtheequafionoftheconeformedbyrotatingtheline2x+3y=63z=0about
the y-axis.

ifaF#ia;fi3diti"j,ti,203ft{t-2,2,-ijjifinaalfigrH.qftfa
fti(-i,2'0)a,

ftHqff*gqaar+2y_z=4arTfiax2+y2+z2-x+z_2=0a5ma
riFif}iinied±i
tur2x+3y=6,z=0ay-3RTa;i[TftH:EFT}aq]tisfflHRERTE±i
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(a)     Solve:(x+y)2  g  =a2,

(b)     Solve:(2ry+gr}dr- dy-0 .

(c)     Using method of variation ofparaneters, solve # + y = sec I.

{a)     EHEfi:¢+„2¥  =a2.

(b)    FT#:(2xy+gx)dr_

(c)    3rTHqftwhfangivFE± :

#+y-seer

dy-0.

7.       (a)     Findpardeular integral of differential equation#-2#+y =x sinx.

tt,)   salve::g,:;g

{c)     Solve:#-2tan*#+5y=0.

(a)    3Taq5FEfflFT#-2g+y =rsinl±qTftythaaTdE# I

a,  H#:##y-

(C}    Fq#  :#-2tfuhL##+5y=0.
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8.       (a)     A partiele of mass in is falling under the influence of gravity though amedium

whose  resistance  is  equal  to  5  tines  the  velocity.  If the  particle  was  released

from rest, show that the velocity of partiche at time t is

¥ il-e-5t,in).

(b)     A uniform beam of length 50 cm rests in equilibrium against a smooth vertical
wall and upon a smooth peg at a distance 5 cm from the wall. Using principle of

virtual  work. prove that  in position of equilibrium, the beam  is  inclined to the

wall at an angle sin-1

(c)      lf T is the tension at any point P of a catenary and To  is the  tension at lowest

point C, then prove that

T2 _ To2 = W2.

(a)

(b)

Where W being the weight of the arc CP of the catenary.

qEmE5qT]T]qTqFUTgrEaai3rfuT55qTvypfinREqaanTa;aii5T5gr

a  I qR apT q± iin fi±rfu a dr qiq al its i# fS t tFT q{ Hut ffl al

¥ (I-e-5t,in)a ,

50cmedistqffHi[mi595wh7{iangivzle]TgivascmEfrxptT{fama

¢p*ErigivE%ianndrf*ifroi}HgTqfflaiteritf*givih

faefit5?RIgivagrTarfusin-I

(c}   qia fan RE a ian fta TTa fii= p q{ aiia ffl T aqT ed iIr fu€ c q{
anqapTod,chfteq#ffaT2-To2=w2€,qgT`wRE±mTTcp(an)iH

EiE EI
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9.       (a)     Letp,QandRbeforcesactingalongstraiochtlinesx=0,y-z=a;y=0,z-x=a

and z = 03 I - y = a respectively.  Find their resultalit force. Can this system be

reduced to a single couple ? Support your answer.

{b)     Prove that grad ¢ . ±) = a x curl b + b x curl a + La . V) I + ife . V) a where a, i
are vector quantities.

(c)     Derive senet-Frenet Formulae.

(a)    FTfafflf*#REp,QaqTR3RE:REin3#]:=0,y-z=a;y=o,z-x=a

anz=0,I-y=arfufdrfifflri%iEisqrmapiFTTTFFTatqiFTF

EEff a5 fha qfr TEiF a:;I:iiFT {cOupie) E qftalfa fin ffl qq;aT a  7  ant =a{ ift

-q#'
(b)ffaq±i±grad(a.D=£xcurl!+±*curla+te.V)bt(±.V}a,qET4§,b

rfu thl a I
tc]   ife-ifeqFrirfuffi I

10. (a)     PI.ore that the depth of centre of pressiire  of a Trapezium immersed in water
with the  side a in the surface  and the parallel  side b at a depth h  below then

surface is

q!)     A hemi-spherical bowl is filled with water. Find horizontal fluid pressure on one
halfofthesurfacedividedbyaverticaldianetralplaneandhenceprovethatitis

±ofmagnitndeoftheresultantfluidthrustonthewholesurface.
JE

(c)      Find curvature of the curve ? = [a cos ©, a sine, bo], where © is a parameter and
a, b are constants.
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(a)

(b)

(c)
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qq5HTREutchigiT5aqTfl#gmaTiHrm%i*3EiftgrT`a'Vlfl±Ht[5"

apTquHrfugrr€b'tfiqffi*HEaTedhT{€alifa5fti*3ds=FTfa

tfttTFTaTTE*(#)¥3i

TEF5H5rfiafiTTfli]{T]TqT€i3Tanri5rfurfuHqaaSawh¥ffiq{

gEa;qFF3xpaREqlqsqTaqtha;ife=7iF(apiq"pressure)q}aiaa*iqE

thfiTaqRi*ngtsFTFTqandTffla;qrmRE{Thust)EFT±`TT7Tei

qH?=[acos©,asino,b©],istqiFaTap*,ri8maF33ft]fta,bfife%i
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