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END TERM EXAMINATION
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Paper Code.. RCA / 201

Paper ID .. 20201

Subject.. Mathematics - III

Time.. 3 Hours Maximum Marks: 75

Note.. Q. No.1 is compulsory. Internal choice is indicated.

Q. 1. (a), Prove that sin h-1x =log (x.+ ~x2 + 1)

. Mow that (l+iJ3)8+(1+iJ3)8 =-28 .~
,

hat are the Dirichlet's conditions f~ a Fourier series?

% p;ove that, for every fIeld V, diV(curlv) =0

~hOW th(,lt curl of a vector field is connected with rotational.\ ~ propertiesof'the vectorfield and"justifiesthe name,rotationfor
curl. -- - - ~ .

~mine the convergen~e Of'I, ne -n2: . ~ .
:-:,\L . n=1 !

~ ~e;~~'sen,tthe following function by a fourler seriesf (x) =x, 0 < x < 2 It '.

(h) Discuss the convergence and divergence of P - seri~s.

(2.5)

(2.5)

(2.5)

(2.5)

. (!0°1ve the differential equation x4 dy + x3y= - sec (xy)~~ . ~'/

~d PIof(D2 -5D+6)=ex cos2x

Q. 2. (a) Show that the function zlzlis not analytic anywhere: (3)

,. ,')

,(b~Evaluate Jim . ( " 2z-1-i J
,-

~ Z-71+1 Z -2z+2

~se D~ Moivre's theorem to solve the equation
x4-x" +X2-x+ 1=0

OR
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(a)' Show tq.at

(

.l

,

.

,

,';t'Sl'n8+iCO S8

J

O

(
TC

8
'

J

. "

(

TC

8

'

]

"

=cosn -- +lsmn--
1+sin8-icos8 2 2

(b) Irills a positiveinteger, prove th(it
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0 0+1 n 1t

"3 +.i, 1- ,,3+,i =2 cos"6

(c) Write log (x + iy) in the forrn~a +i9.

Q. 3. Solve:

(a I'~ x+2y-3 " .~~= 2x+y-3 ;

~+ 5D+ 6) y =e,?, see' , (~+2 tan J<)

OR

,d2 d
(a) --f + 2-I.+ 2y =e-x sec3 xdx dx

(b) If d)i+ 2y tan x =sin x, and y=Odx '

for x,:::Y3' show~hat maxim~m value of y is Ys .

Q.4. (a) Obtain the Fourier series for function
, . ' .

lex) =x2, -1t < X<1t, hence deduce

" ~ 1 1t2

6' (2~ --1)2 =8

(b) Show that V =(2xy +z3) i + x2j+3xZ2k.is a conservatiNe field,

Find its scalarpotential <p such that V=grad <1>,Find,the work

done by the force'\Fin moving a particle from (i', :.- 2,1 )to
(3, 1, 4),

OR
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(a) Verify the Green's theorem.

in the Plane for
'~.- .

~ J (3x2- 8y2)dx+ (4y-6xy)dy where C is the boundary of region
c
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present the following function by a fourier Sine series
-
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Q. 5.
2 2 43 x3

2x 3 x - + ,.
(a) Test the series 1+ II + T + l1
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(b) Test the series 3x +. 4 x) -+ 5A )~..

~

OR

(ayind the directional derivative of div (?t) at the point (1, 2, 2) in the

direction of the outer normal of sphere x2 + y2 + z2 =9 for

,--.,
-

- 4. 4: 4k(ll) = X 1+ Y J+ Z .

~~ F d. the value of n for which rn-r is solenoidal, r=xi+yj+zk

. (c Test the following series for convergence and divergence

, (i) Exponential Series

""

(ii) Logarithmic Series

(iii) Binomial Series
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