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IV Semester B A. / B.Sc. Degree Exammatlon, September - 2021

MATHEMATICS |
(CBCS Scheme Freshers and. Repeaters 2015—16 and Onwards)

_ Paper v | ] | |

Time:3Hours . MaximumMarks:70
- Instructions to Candidates: - =B |
1) AnswerALL parts. .
R : - PART-A |
An'sweranyFIVEquestions - - o SR - (3%2=10)

1. a) - Define Normal Subgroup ofa Group

‘1dent1fy elements of Gand G’ respectlvely

¢) Expand f (x)=x in halﬁ A@Cﬁw series over .t the 1nterval (O n)
) Showthat f(x,y)=x -3yl &w@mmat(l 1).
| e) - If L[f(t)] =F(s), then showthat L[ea‘f‘ t! =}»F(s—a). :
) Find L{t.sint] - R | | |
| ', g -, Find the particular Integral of (D +1) y‘ —sin 3x |

h)  Verify whether (1-x?)y" — 3xy —y=0is exact.

PART-B

fAnswerONEFULLquestlon . | o (1><15—-15)>-i

2. a Prove that a subgroup H of a group G i is normal subgroup of G ifand only if
R gHg =HVgeG.

'b)  Define centre of a group and prove that the centre of a group Gisa normal subgroup ‘

of G.

S R R | [PTO..

b)) Iff:G— G is ahomomorphlsm then provethat f (e) e, whereeand e’ ' are the
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¢) Iff:G->G be ahomomorphrsm from the group G into G with Kernel ‘K, then. '
. prove that ‘f”is one - one 1f and only ifK = {e} where ‘e’ is the 1dent1ty element in
G
(OR) _
3. a) Provethat the intersection of two normal subgroups ofa group is anormal sub group.
b) IfGisagroupand H isa sub-group of index 2in G, then show that H is a normal
- subgroup of G
c) Stateand prove Fundamental theorem of Homomorphrsm
PART-C o , .
- Answer TWO FULL questlons ' L - (2x15=30)
4. a) - Find the fourier expansmn ofin f(x) x? (-1,1). » E ’
b) Obtain half range sme serles of f (x) sinx,0<x<T. _
- C) Expand X y +3y— "v!p. ers of (x- 1) and (y + 2) by Taylor series upto 3rd
degree terms. ' ; H,,
| S \g:%_@q o
5. a) Find the Fourier series of f(X)=: 1n'$k X<2m.
b) Find the extreme values of the function f(x)=x’ fy2 (1-x-y).
¢)  Show that minimum value of x? + y? + ,ZZ subject to the condition
_ -L+'e1—+l=,1is 27 '
Xy zZ o |
6. a) Find L|:e sin t:] and L s1nh2t sint].
. 2t 3  0<t<5
L|f t if f LT
~b) Fmd [( ] {1 . 5
c)' Usmg convolution Theorem find, L !
O (S+2)(S+4)

(OR)
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7. a) Find: 1)L[t3 3‘] | | S | |

ii) L[e“ (20055t—3sin5t)]

- L" <2
b)  Find (s——l)(sz-l'-l)
~-¢) Find L[tzu(t = 3)] using convolution property.
| \ PART - D |
Answer ONE FULL questlon - § T (@x15=15)

8. a) 'Solve(D 2D+1) -—smh(x)

b) Solve x> Y, = 2x (x + l)y1 - (x + l)y =x’, given that x is apart ofcomplémentary :
~ function. o IS | '

| : c) * Solve (‘D2+2D+4)y¥(%\11%
(OR) @Qq

| o d? d
9. a) Solve X E}-{—}—’—+2xa-i—f-sm(Log x).
& . dy
Sotve X =3x—ay, Y oy_y
b) Solve & Y, At Y

¢) Solve y' +y=tanx by the method of variatibn of ‘paraméters.- '
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