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NRT/K S/19/2008

Bachelor of Science (B.Sc.) Semester—I| Examination
MATHEMATICS (ALGEBRA AND TRIGONOMETRY)
Optional Paper—1
Time: Three Hours) [Maximum Marks : 60
Note :— (1) Solveall thefive questions.
(2) All questions carry equa marks.
(3) Question No. 1 to 4 have an aternative. Solve each question in full or its alternativein full.

UNIT—
é 3 4 50
1. (A) ReducetheMatrix A=gl 2 6 73
g 5 0 1y
intoitsnormal form and finditsrank. 6
(B) Investigatefor what valuesof | and ptheequations:
X+2y+z=8,
2X+y+3z2=13,
X+4y—lz=p
have (i) nosolution
(i) auniquesolution
and (iii) infinitenumber of solutions. 6
OR
¢2 -1
(C) Find characteristicrootsof thematrix A= 1 2 - 1y
g1 -1 29
and find characteristic vectors associated with theleast-val ue of the characteristic root. 6
€00 1
(D) Verify Cayey-Hamiltontheorem for thematrix A = g 31 03. 6
g2 1 4
UNIT—II
2. (A) Thecubicequation 2x*—9x2+ 12x —b =0 hastwo equd roots. Find values of b and solvethe equation
completely. 6
(B) If a, b, garetherootsof theequation x3+ 3x?+ 5x + 7 =0, thenfind theva ues of symmetricfunctions:
0 aa’
(i) §a®
i) & a%ag. 6
OR
(C) Solvethereciprocal equation 2x°—7x*—x3—x2—7x + 2=0by reducingitintoitsstandardform. 6
(D) Solvetheequation x3+ x2—16x + 20 =0 by Cardon’ smethod. 6
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UNIT—III
3. (A) ProveDeMoivre stheorem:
(cosg+ising)"=cos nq+isinng,
for every positive and negativeinteger n. 6
(B) Provethat:—

i)™ + (a—ib)™" = 2(a + b2 Cosgeﬂtan‘lgg 6
(i)™ + (2~ ib)™" = 2(@ + b?)n COSE - tan ™ =
OR
(C) Separateintoreal andimaginary parts:
(i) Cot(a+ib)
@) log(x+iy). 6
1, a+x o
(D) Provethatif tanhy =X, theny = tanhx = —|0991 X o 6
UNIT—IV
4. (A) Provethatthesst G={1,2,3,4,5,6} isafiniteabelian group of order 6 with respect to multiplication
modulo7. 6
(B) Let (G o) beagroup. Show that (acb)t=b's a'l" a bl G 6
OR
(C) Show that order of asubgroup H of afinitegroup Gisadivisor of theorder of thegroup G 6
| |
(D) Show that out of the n! permutations on n symbols, % are even permutations and % are odd
permutations. 6
Questions—V
€ 1
5. (A)UseCayley-Hamiltontheoremtofind A8, if A = el 2” 1%
el
(B) Determinethe solution of thesystem of equations:
y+2z=0,
X+y+2z=3
3X+3y+6z2=9 1%
(C) Findthe condition that the sum of two roots of the equation x® —px2+ gx —r = 0 iszero. 1%
(D) Show that equation x*—2x3—1 =0 hasat |east two imaginary roots. 1v%
(B) Findall thevaluesof (—)¥. 15
(F) Determinethegeneral vaueof Log (-5). 1%
(G) Determinetheidentity element of agroup (1, o) of al integersunder theoperationaob=a+b+ 1.
15
— _ ad 2 3 4 5
(H) Findinverseof thepermutation f =¢ Zandevauaef o f 1%
& 5 4 1 34
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