B.Sc. (Part-I) (Semester—) (CBCS) Examination

MATHEMATICS
() Algebra & Trigonometry

Time: 3 Hourg|

Note:— (1) Question No. 1 iscompulsory. Attempt once.

(2) Attempt one question from each unit.

1. Choosethecorrect Alternative:

0

(i)

(i
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\Y)

(vi)
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@ 0 Ou
@ a.
Themdrix A = é 3 0@ IS
& 0 34
(@ Scda matrix (b) Identity matrix
() Row matrix (d) Column matrix

A squarematrix A = [g ] issald to be skew-symmetric if :

@ 3=3 0 3=-9

(o Both(a and (b) (d) Noneof these
Therank of zero matrix is:

@ 1 (b) O

© n (d) Noneof these
For asymmetric matrix the eigen vectors are

(@ Equd (b) Orthogona
() Padld (d) Noneof these

Ifa, b, garerootsof a? + bx2 + cx +d=0then aa is

@ ° 0 -2
a a
c d

©) " (d) 3

AD-4583

[Maximum Marks : 60

The number of positive and negative roots of an equation of degree nisfound by :

(@ Carden'sMethod (b) Ferari's Method

() Descates rulesof sgns (d) Noneof these

(Contd.)



(vii) Identify the vdue of Snix

(@ log gx +4/x% + 13 (b) log gx + /%2 _18
(©) log gX +\/1—X28 (d) Noneof these

.
(vii) Thevdueof ¢ 2 is .

@ - (b) 1+i
(© 1-i (d o
(¥ ThesmisP=1_2t,1,1,1 1 1.21,1,1
4 2 3 22 5 2 3 3.8 5 3
iscdled as
(@ Rutherford's Series (b) Geometric Series
(o) Gregory's Series (d) Euler'sSeries
(X)  Thesum of infinite Geometric Series:
atar+a’+.... +a.rmt+ .., |r|<lis
@ - () 1
a—r
© A d o 10x1=10
1-r 1-r -
UNIT—I
6 2  4-i 6]
2. (@ DefineHermition matrix and show that g4+i 1 3 ishemitian matrix. 3
g6i 3 0§
' 7 2\ ' /1 2\
) IfA=S qandB =g o thenverify (AB) = B . At 2
&8 4 & 5
61 2 -1y
(0 Findtheadjointof marix A= £3 4 0f 5
g2 6 1

3. (p) Provethat Every square matrix can beexpressed asthe sum of symmetric and skew-symmetric

matrices. 2
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& 1 3 -
Let A= 24 2 1 —4ch€|1 show that :
B8 -1 2 1§

0] Rgsl =Ry,

' 4 é- .
i) Ri’G =R18§§and

(i) RZA(-2) =R, (2)

& 1 -3 -6y

Reducethe matrix A = 23 -3 1 23 to the normd form.
g 1 1 2§
UNIT—II

g 1 -1 1y

FindthermkofthemarixAzgl 1 2 _13.

8 1 0 H

Find the eigen vaues and the corresponding eigen vectors of the matrix

Find the row rank and the column rank of A :g L2 33.
&4 0 5y

N

State Cayley-Hamilton theorem. Explain it for the matrix A =

UNIT—III

|
= NN
N

@D (D> (D> (D~

c

& 3

S

State Descartes rule of sign. Find the nature of roots of the equation 3x* + 12x% + 5x —4 = 0.

If a, b, garetheroots of the equation ¢ + px? + gx + r = 0, then find the value of

@) @éa2
i) &ab

(i) aazb

1+3

2+2+2

(Contd.)



7. (P

(@

(r

8 @

(b)

S (p)

(@

10. (a)

(b)

11. (p)

(@)

LT-303

Find the equation whose roots are the roots of x° + 7x* + 7x¢ — 8x? + x + 1 = QO with their Sgns

changed. 2
Find the equation whose roots are the roots of x* —5x% + 7x? — 17x + 11 = 0 each diminished
by 4. 3
Solve ¢ — 15x? — 33x + 847 = 0 by Cardon's method. 5
UNITHV
. . ? - 9
Prove that 1+an - +_| cos - =sn?+icos?.
1+sin?—-icos?
Hence prove that §+snp+|oosp9 +i§+sjnlo—|cosEo =0. 3+3
5g 5 590
Find dl the vaues of (—)Ye. 4
N n o 2X e 2y
If tan (A +iB) =x +iy, then provethat tan 2A = ———— andtan 2B= ————.
1-x°-y 1+x°+y
Also show that X2+ y? + 2xcot 2A =1 and X2 + y? — 2y coth2B + 1 = 0. 2+2+2
-1 a8 o
Separate into red and imaginary partsof cos 2__ 4
UNIT—V
Prove that
p_1 1_1 1 1 1 1.1 1 1
————— X—Z+ - ——— o= X+ = X, 4
4 2 3 22 5 2 3 3 3 5 3
. . nn-1) : :
Sum the series sinhx + n sinh2x + 17 xsinh3x + ..... ton+ 1 terms wherenisa
postive integer. 6
. 1 .. 1 . .
Find the sum of the series: asmx—g a’sin3x + c a’>sinbx + ... 6
Provethat 4 tan 1 —tan™ 1 + tan™ -y 4
5 70 99 4
4 25



