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AT - 266
First Semester B. Sc. (Part — 1) Examination
( New)
MATHEMATICS
Paper - 1
( Algebra and Trigonometry )
P. Pages @ 8

Time . Three Hours | [ Max. Marks : 60

Note : (1) Question No. One is compulsory and attempt
it once ¢-ly.
(2) Attempt Uuie question from each unit

. Choose the correct alternative :-

(i) Ifz=1+1iV3 then!|Z]!is

(a) 0
(b) 1
(c) 2
(d) 3. 1

(i1) The walue of e ™ is
(a) 0O

(b) i
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(c)

(d)y 3. ]
1 : 1 5
(1) If 8-nn = tand - 3 tan’® + + wn ...

then thz value of n when 8 lies between

T S
—and —— 13
4 4
(1) n =72

(¢c) n = 3

(d) n=- 3. 1
(iv) The scries 4 tun‘l% tan™! },—n +tan™ 51—9 :%

1s called

(a) Gregory's series

(b) FEulers series

(¢) Eutherford's series

(d)y Muchin's series. _ 1

(v)  The norm of quaternion q=5+2i -4} + 2k
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(d)

(a)
(h)
(¢)
(d)
(vii) The
(a)
(b)

(c)
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6

7. l
(vi) The identity quaternion has

both real and vector part zero

both real and vector part one

real part one and vector part zero

none of these. L

equation (x2 + 5')1 = () must have

Two roots

Three roots

Four roots

Five roots. I

(d)
(viil) The

equation with integral coefficients having

o~ .
aroot — 2 + V3 is

(a)

(ix) For
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www.sgbauonline.com

x2 - 4x +1=0
x2 +4x +1 =0
2 4x - 1 =0

x2 4+ 4x - 1 = 0. |

a symmetric matrix the eigen vectors are

equal
3 P.T.0.
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2. ({a)

(b)

(c)
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(b) orthogonal

L)

parallel

(d) nonez of these.

Cvery square matrix A

characteristic equation. This is

(a) De Moivre's theorem
{(h) Ebulers theorem

(¢) Cavley - Hamilton thcorem

(dr None of these.

UNIT-1

satisfies its

OWT

Show that the continued product of four values

: T . om A .
of (cc-s — — 1 sm—q] 1S unity.
al 3

If sin (@ + 1) = x + 1y. prove that

bl 3
2 ¥
(1) o .t ] 5 =
cosh" B sinh*f
3
x? v
(1 —0 ——= = ]

$ a2 2
5m= o cos™ ol

5

Prove that sinh™ x=log {x

+ \/ 274

sl

1},

-
2
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3. (p) State Dec - Moivre's theorem. Prove it for
negative integers. I + 4
(q) Separate in to real and imaginary parts of
an~ ! (x + 1y). 5
UNIT-1I
(a) Prove that
T ! 1 1 1 | ] [ [ 1
—=d - = -|= - +
4 3 3 ;' 5 58 23¢ 3 23¢% 5 :Ig‘
5
(b) Sum the series
3 3 \ 1 5 . ~
acosx ——a cos(X+2y)+—.acos(Xx+2y)+...
3 S 5
5. (p) Prove that
e ] 1 S
=11 —_t——— = o
2V3 3 05 3 7 3
S
(q) Sum the series
_ | |
sinh x + — sinh2x +— sinh3x+ ...
2! 3t
3
AT -266 5 P.T.O.

www.sgbauonline.com


http://www.sgbauonline.com
http://www.sgbauonline.com

6. (a)
(b)
7. (p)
(qQ)
8. (a)
(b)
(c)
AT -266
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UNIT-HI

If p:2—T+§jT—-4-I: and

q=5+2i -4j + 3k, then find the quaternion

product pq. 5
Show that quaternion product is associative.
5

Prove that for any quaternion p,q €H
C(pg)*=q*p*. S

Deline : Inverse of the quaternion. Show that

for any non zero quaternion g.

*
ql= q _
N%(q) 5

UNIT-1V

Prove that an equation with real cocfficient
complex roots occur in pair 4

Find the condition that the roots of the
polynomniial equation x¥ — ax? + bx - ¢ = 0

-

are i A. P 3

State Descarte's rule of signs and find the

nature of the roots of equation

4+ 12xF + 5x - 4 =0. 3
6
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9. (p)
(q)
10, (a)
(b)
(<)
1. (p)
AT-266
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[ . 3 - 1 -
Solve the equation x* — 15x - 126 = 0 by
Cardan's method. 5
Solve the equation
4 ] -
x* - 10x® + 35x% — 50x + 2

2
Lo
Il
A

UNIT-V

Find the row rank and column-—rank of matrix.
]

I
o Ld

1
A= 1
2

ws]

2+72

Show that if B is an inverse matrix of the
same order as A. then the matrices A and
B-! AB have the same characteristic Toots.

~
3

Verify Cayley - Hamilton theorem for the

matrix.
1. 0 ]
M = 0 I 0]
l 0 ]

fad

Find the eigen values and eigen vactors

corresponding to the highest eigen value of

7 P.T.O.
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Matrix

6 =2 2
-2 3 - 1
2 -1. 3

(q) Show that the eigen values of a Hermitan

matrix are all real 3
—
\T -266 8 - 9600
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