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B.A. (Second Year) EXAMINATION, March/April-2021

MATHEMATICS
Paper - I, II, III

ABSTRACT ALGEBRA/ADVANCED CALCULUS/DIFFERENTIAL

EQUATIONS

Time : Three Hours

Maximum Marks : 40 + 40 + 40 = 120 (For Regular Students)  Minimum Pass Marks : 33%
Maximum Marks : 50 + 50 + 50 = 150 (For Private Students) — Minimum Pass Marks : 33%
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Attempt all questions.
Qus (37)
(Section A)
1. (a) fag =ifST fok 7UM % A4 3HE % T (cube roots of unity) % GI=a4
ofifira sttt TUg ¥ 6Y4/8

(b)
2. (a)
(b)
3. (a)

Prove that the set of cube roots of unity is an abelian finite group with
respect to multiplication.
T8 G % < 3YHHE! &1 ¥ (union) Tk IUHYE Bl & Al IR had IS o
THh-GER | T=fawe (include) @i | 6'2/8
The union of two subgroups of a group G 1s a subgroup if and only if one
is contained in the other.

Afg G IR & 1o quiieri o1 T & 3R G’ = G 3R 9 el 9+ x € G & fauw
b(x) = 2, T ¢: G — G T THHIRA & | 6'/4/8Y%
If G be the group of integers under addition and G’ = G, and let
¢ : G — G', defined by

d(x) = 2x
then show that ¢ 1s a homomorphism.
TR i 2t T JHH SUHHE Bl § | 6'2/8">
Prove that Kernel of homomorphism 1s a normal subgroup.
fgg &It ff Tg==a R = {0, 1, 2, 3, 4} (mod 5) I TIH 70N & T TH
O (ring) ¥ 7/8Y%5
Prove that the set R = {0, 1, 2, 3, 4} is a ring with respect to addition and

multiplication mod 5.
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(b) Tag HIFT o ot 1/ (m) 1 AfA& (characteristic) m ¥ 7/8Y%
Prove that the ring I/(m) has characteristic m.
@us ()
(Section B)
4. freAfafed gofi & s &1 wfaor Fwifse— 13/16

Test the convergence of the following series—

x 1x 13x 1354

St s s

1 23 245 2467

5. HwaH f(x,y) = x%y + 3y -2 (x — 1) AR (y + 2) oM@ § FOR SN 13/17
Expand f(x,y) = x*y + 3y — 2 in powers of (x—1) and (y+2)

6. e u = x% + y?: + 22 1 FafeTss A T FC S®E ax + by + ¢z = p AT

14/17
Find the minimum value of the function # = x*+y*+2?% where ax + by + ¢z
= p 1s given.
Qusg (¥9)
(Section C)
7. ehd FHIE xy" + 9" + xy = 0 T GO FA 14 I 13/16

Obtain series solution of the differential equation :

xy'" + v+ xy = 0.

8. Tmqa,b,c = faau Fid T AME Tahel THIHI A1 BT : 13/17

X y Z
—+=+—=1
a b:
9. T BT : 14/17
pt+r+s=1
Solve :
pt+r+s=1
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