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Bachelor of Arts (B.A.) Part—l First Semester Examination
MATHEMATICS (Algebra and Trigonometry)
Optional Paper—1
Time : Three Hours| [Maximum Marks : 60
N.B. :— (1) Solve dl the five questions.
(2) All questions carry equal marks.

(3) Question No. 1 to 4 have an dternative. Solve each-question in full or its dternative
in full.

UNIT-
1. (A) Reduce the matrix A to its norma form and find its rank where :

édl 3 4 5]

A=% 26 7Y 6

A

g 5 0 1f
(B) Invedtigate for what values of | and m the simultaneous equations
X+y+z=6x+2y+32=10,x+ 2y + | z=mhave
(i) no solution
(i) a unique solution,
(i) an infinite number of solutions 6
OR
(C) Find the eigenvalues of the matrix :

&2 2 -3
_¢é a
A=g2 1 -6
g1 2 0§

and find the corresponding eigen vector of the matrix associated with only one eigen vaue. 6
(D) Show that the matrix A satisfies Cayley-Hamilton's theorem where

¢0 0 1y
A% u
g2 1 44
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UNIT-I
2. (A) Find the condition that the roots of the equation ¥ — px?2 + gx — r = 0 be in arithmetica
progression and hence solve ¥ — 12x? + 39x = 28. 6
(B) Solve the reciprocal equation :
x4 —10x + 26 —10x + 1 =0 6
OR
(C) Solve the Cubic egquation ¥ — 6x — 9 = 0 by Cardon's method. 6
(D) Solve the equation
— 2¢ — 5% + 10x — 3 = 0 by Ferari's method. Q§ 6
UNIT-1I Q&\QQ)
3. (A)If .x, = cosgeﬂgﬂ s'ngeﬂg then prove that X, X, x, ...@i)nf = -1 6
&2 g &2 g TR
(B) Solve the equation ¥ 1 = 0, using DeMoivre's the@ ’ 6
OR
(C) Iftan(q + if) = tana + i seca, then prove that € = + cot%. 6
(D) If - P £ q £ P Then prove the G@Bry series
Q—taHQ-—tanq+1 5q 6
{6&\ UNIT-V
4. (A) Prove that the %@i {1, w, w} withw? = 1 is an abelian group of order 3 with respect to
multiplication. 6
(B) Inagroup (G, 0) prove that :
(i) identity dement in G is unique
(i) inverse of every dement in G is unique;
(i) @)yt=a " al G 6

OR
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(C) Prove the necessary and sufficient condition that a non-empty subset H of group (G, o) is a
subgroup of G if and only if :

() abl HpP aob!'l Had
(i al Hp atl H. 6
(D) Prove-that every permutation can be expressed as a product of transpositions. Express

d 2 3 45 606 . . .
f= = asaproduct of digoint cycles and find whether permutation f is even
§6 54 3 1 25

or odd. 6
QUESTION-V
5. (A) Write the augmented matrix for the system of equations X + 2y + 3z =4, 2x + 2y + 8z =7,
X—-y+9z=1 1%
é2 -1 1u
(B) Find the characterigtic equation for the matrix A = g- 1 2 - 13 1v%
g1 -1 2¢
(C) Form the equation whose roots are 1, 2 and 3. 1v%
(D) If a, b, gare the roots of cubic equation ¥ + px> + gx + r = 0, then find the value of SaZ?.
1%
(E) Find dl the vaues of (—1)Y3. 1v%
: '.85 16
(F) Show that : log(xi) = log x + |g n+ Egp. 1v>

(G) Let G={0, 1, 2, 3, 4} beafinite abelian group of order 5 with respect to addition modulo 5.
Find inverses of 1, 2, 3. 1%

(H) Find the cycles and the orbits of the permutation :

. & 234567%

f= :
€3 4 2 1 6 5 75 17
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