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1. "Answer the following questions: 1x7=7
O HCIIRT TS T ¢

(a) “The sum of the n™ roots of unity is
(-1)".” Is the statement true ? Justify.
‘GFFT nOA YETTRI Q@ANTA (—1)" B!
ot 2 I |

(b) What is the number of common root(s)

of the equations 2z"-1=0 and

z"-1=0 if m and n are relatively
prime ?
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Z"-1=0 OIF z" -1= oﬁaﬁff@zm
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For what value(s) of a, the system
1 2|[x 1 : '
a 5|y “|s h?.s unique solut_ion ?

% 1 2]fx]_[1
aIRAR|IAE |, 5| ,|7|5| T
SRS AL AF?

Under what condition the linear system
of equation A% =0 has only the trivial
solution; where A is a square matrix ?
BT AMCATTF Ax =0 TN ST e
Aoy T AR, T A GOt IfieiT e 711

Express arg(z) in terms of argz.

arg(Z) ¥ argz I T°IF oI 1

(/) The value of i is
if AT T
(i) g 4n+lin/2
(ii) e-il(4n+1)tr/2
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Answer the following questions :

(iii) e(4n+l])!‘/2
(iv) None of the above

where n is integer.

T n R A4S Yt

(Choose the correct answer)
(a5 Geaeh! > Glersdr)
If a,p and y are the roots of the

equation x®+gx+r =0, then the value

Of a2+ﬂ2+72
MW P +ge+r=0 I FTRA a, B
GIF 7, (TS o2 + f2 +7° I

2x4=8

oY AHTRIS Tel 39 8
(a) Identify the basic and free variables of
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the following system:

. xl
16 2 -5 2] |
002 -8 -1 |%_|1
0000 1]||%
| Xs |
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(b)

(c)

o AN SRR @BE oF B FoREE
forite <t ¢ |

X
1 6 2 -5 2]|* 1
0 02 -8 -1 (%] _|1
000 0 1]|* 7
[ X5
If a,0,0a;,....a, are roots of the -
equation '

£ +ax" +ax"? +.....+a, =0 then

find the value of X a,,a,......q,_, is.

'Find the value of e™, if n is even.
e W B 7 7 0 gy
" (d) Determine if the following vectors are
linearly dependent.
1) (2] [3 4
71,(0(,|1| and |1/{.
6/ 19/ |5] |8
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(b)

(c)

oS MACEE ISICRGICRIBIG roaTe® [ T
Refa <=t 3

17 2] 3

7 ’ O ’ 1 b4 1

6 9 S

State and prove De Moivre’s theorem.
5

De Moivre’s 3 T ot =i e

If sin”!(0 +ig) = @ +if, prove that sin’ @
and cosh?B are the roots of the
equation x*-(1+6%+¢*)x+6*=0 5
W sin(@+if)=a +if (STT AT 7 &
sin? ¢z, cosh?f SIF ANFIR T
2 —(l+60*+4*)x+6*=0
Or / 93
Find all complex numbers z such that
|z]=1 and —§;+-§—=1. 5

FPCAICAIN oa1 TRt z T FA TS |z |=1

E 2+ = =1
z
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@) If a,a,,...... a, are roots of the equation ) (i) Show that the equation S

n n-1 -2
X"+ p X"+ ppx"C +aipyx+p, =0, A? B2 12

2 xX-a x-b x-1
(p, #0), find the value of ZZ—‘. 5

2 where a, b,...l, m, are real

1 n-1 n-2 numbers all are different, can
X'+ DX+ PoX T+ Do x+p,=0, X ]
not have imaginary root.

(p, #0) FNFR TR a,0,,......q,,

vl N @& @
(o082, T W et
2 A? B? LI
- + Forot =x-m
OT/WW x-a x-b x-1
(e) Solve by Cardon’s method 5 . AN I 1 AR GRS, T
@ —3x-120 ‘ a, b,...Il, m, f&7 7 & AT WY |
JIGT T TS A F ’ ; (b) (i) Write the following matrix in
¥ —3x-1=0 reduced echelon form, further find
. its rank. S
4. Answer either (a) or (b) : 5 weTq (&0l reduced echelon form
(@) (b) T&T I ¢ | T Tl T I wpeics (i el 3t
(@) (i) Solve (Y 1) ¢ 5 0 3 -6 4 9
3x, —6x, +6x, +4x, =-5 ' -1 -g -(-)1 2 1
, ’ -2 - . -1
3%, -7x,+8x; -5x,+8x, =9 ‘ 1 4 5 -9 -7

3x,—9x, +12x; -9x, +6x, =15
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Determine it the following system
is consistent; )

x,—4x; =8
2x, - 3x, +2x; =1
Sx, —8x, +7x; =1

o AN AR PRIS A 7=
Rt e

X, —4x3 =8
2x, —-3x, +2x, =1
5x,-8x,+7x, =1

5. Answer either (a) or (b) :

(@) ()

(@

E11F0 0018

If z,#0, find the roots of the
equation 2z"-z,=0; n22 and
neN. S

M 2z, 20, (0T 2" -2, =0 AN

Wﬁ‘ﬁJWW’ n22, neN.

Derive the standard form of a
biquadratic equation. 5

ﬁWWﬁWWﬁ@WI

&

®) @)

(t)
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If a,B,y are roots of the
equation x*+gx+r =0, find the

equation where roots are

(B-7).(r—a),(@-pyF 5

A X +gx+r=0 TNFR FEIIR

a,8,7, 0508 (B -7,y -af,(a - Y

TARME AN Tfereat|
Solve by Cramer’s rule _ )
x+y+z=9
2x+5y+7z =52
2x+y-z=0
Cramer ¥ %o g 37 -
x+y+z=9
- 2x+5Yy+7z="52
2x+y-z=0
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6. Answer either (a) or (b):
(@) (b) I T I ¢
(a) (i) Prove that primitive roots of

2" -1=0 are

2kz . . 2kz
& =COS +isin ;0<k<m
m m

and gcdfk,m)=1. _ )

MeA T 2™ -1=0 FAINFIN
RN |

2kn . . 2kz
& =COS +isin ;0<k<m
m m ’

TS 0<k<m 9F ged(k,m)=1

(i) Solve z' -1=0. 5
AN M 2" -1=0
() (i Let T:R"—>R™ be a linear

transformation. Prove that there
exists a unique matrix A s.t.

T(x)=AxVxeR". In fact A is the
mxn matrix whose j* column is

a vector T(e;) where e; is the j*
column of the identity matrix in
R"- 6
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| q]IFH T:R" —» R™ €O L.T. 29
@A G @t GTeRE A (Rl =S TS
T(x) = AxV x € R |T@I63CS A, mxn
ees OF j* WS A Tle)); e; T
R T 3 (e " S|

'(ii’) Let T:R®* > R? be LoT. s.t.
T(e,) = (1,3), T(e;) = (4,-7) and
T(e;) =(-5,4) where e, e,,e; are
columns of 3x3 unit matrix.
Determine T(x), where e R?. 4
@A T: R > R? b (3Re weies
9 Tle)=(13), T(e;)=(4,-7);
T(e;)=(-5,4); €,€,,€; 2 3x3
G (NTFHY FAPIE TS T(x)
TRedt T© % e R2.
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