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The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

al. AnSWer the following questions : 1x8=8

weTe TRl 2HaEe Tes Tl ¢
(a) What is the polar form of the complex

number (i3)15 ?
wifoel A (iS)‘S T &1 T [ 292

cosf@+1isinf

(b) The value of ool —isind is

Contd.



(c)

(d)

cosO+isind =
— W4 T
cosO—1sind

f): 1
i) -1
(i)  cos26 +1isin20

(iv) cos26-1isin26

P Tl :
Is log(~i)m =;1—Iog(—l) true for any
positive integer m ?

R @ oA m 3 A
1
log (~i)m =%log(— i) e e

A polynomial function

f(x)= Yaux* neN g ec.
0<ksn

1s zero for at most different values
of x, unless all ag,a,,....,a, are zero.

5l AW T

fx)= Yaux*, neN g ec
0<kzn

x 3 i fafen s AR =, AR
AT ag,ay,....,a, *7 TR
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(e) Let f be a function of two or more

variables that remains unaltered when
any two of its variables are
interchanged. What is f called ?

qal 27 f Y0l Al Oretd SfdE 57 GO FEe
st 23 fewa 451 vaw f[few 2@
oifrfEs 07 AwE | £ 5 3 @ zme

Which of the following is the false
statement ?

W (TG OfE Sum?

() Matrix multiplication is not
commutative.
GlerRe <39 Ry 7231

(i) The cancellation law fails for
matrix multiplication.

T {39 AR e e et =

(iii) Product of two nxn lower-triangular
matrices is lower-triangular.

qol nxn Fx-fage chiers aoea A5-
frgw |

(iv) All the above are incorrect
statements.

SR SRR OfF e |
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(g) Is it true that “every diagonal matrix is
symmetric” ?

“oif 70l W e Ao e B!
ABICA 2

(h) A system of m linear equations in n
unknowns is said to be if it
possesses no solution.

nIETS 4 m @RE FG0T GO daig af
A T T (S0 I @i
Bl

2. Answer any six questions : 2x6=12

Rzt &bt 2R $ea ¢

(@) Find the principal value of amplitude
of f3 24
J3-i 3 K& (amplitude) 4R TH!
CfFea |

(b) Find the cube roots of 1.
13 TR e |

(c) Solve exp z = -1.

exp z = =1 FAG F4 |
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(d)

(e)

(g)

Show that tanh z is a periodic function
of period 7.

@3edl (@ tanh z (X2 xi AEEG GOl
HTAFIAN T |

Establish without solving that the
equation x* + x2 + x—1=0 has exactly
one positive and one negative roots.
A T Afel T (@ AT

x* +x? +x-1=03 0% B @F ==
@1 FMSIS T4 R

Find the roots of the equation

2x3 —x2-32x+16=0

if two of them are equal in magnitude
but opposite in sign.

M 2x3 — x2-32x+16=0 I T TR IW
(magnitude) = &g foze Refdts, o0
ATFRERE ETER S |

Transform the equation

n n-1 - -
PoX +px 4.+ p,x+p,=0

into one whose roots are reciprocal of
the roots of this equation.
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)

)

0l

pox" + x4 pux+ Py =0
ARG GG IBIa FATEES T4l T TR
g3 TR T Afea |

Suppose that A and B are mxn
matrices. If Ax = Bx holds for all nx1
columns x, then prove that A = B.
4q 76F A WIF B ol mxn (No% | M
Ax = Bx 73 nx1 98 x T I ATE LT,
CorT 299 491 (I A = Bl

[s it possible for a matrix to be both

hermitian and symmetric ? Justify your
answer.

e 1 YR =i @fo qeb! It
HEE? TEIBIR WiErel aferm T4

.Suppose that A is an mxn matrix. Give
a short explanation of why the following :

statement is true.

rank(A) < min{m,n}-
@1 29F A 5l mxn CTe | eTs fra el
&7 o) 12 @ v [ FA1

rank(A) < min{m,n}.
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3. Answer the following questions : (any four)
5x4=20

weTe W eIaRE Seq il ¢ (R s1fa5T)

(a) State and prove de Moivre’s theorem
for integral powers. 1+4=5

oJe qed A & 92S@ (de Moivre)d
TASAMICH! o7t e ermiet < |

-(b) Expand gip"g in a series of cosines of
sines of multiples of ¢ according as n
is an even or odd positive integer.
sin"9 T 9 ¥ IR cosines I sinesd
(XTTe 2PNk FA n @B oI A YA TS
siefl 3fet Resan 5[

(c) Express log(x+iy),(x,y)#(0,0) in the
form A+ iB, where A gnd B are real.
Also, find log(x +iy).

log(x +iy),(x,y) # (0,0) ¥ A+ iB FA©
B I TS A WIS BIK | TS log(x +1y)
Tfered |

(d) . Establish that for a non-zero complex

number w there exist infinitely many
complex numbers z such that exp z = w.
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(e)

(9)

G Gioa A= w I A TN 999 Gios
WA z AR I AREH T AT exp z =1y
B

Prove.that an algebraic equation of
degree n has exactly n roots.

S R @, @O n Aoy Aoty HNawein
A n MY T4 A |

If a,p,yare the roots of the equation
x3 +Ix2 +mx+n=0, then find the
value of »'a? and >,

R a, B,y A= x3+lx2+mx+n=0 p
TR, (0T ) o uiw Y o 990 Sfive

Let A be any square matrix. Prove that
A+ ATis symmetric and A - AT is skew-
symmetric. Moreover, show that there
1s one and only one way to write A as
the sum of a symmetric matrix and a
skew-symmetric matrix.

€ 2 A R @61 35 Gies | A + AT
afeqa =% A - AT fodas (skew)-eifeo 3
M TR ey, mYed @ AT wfesm
G oi% f50% (skew)- 2™ leess
= 26107t R 51w @513 St ey |
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(h)

If A and B are square matrices, explain
why AB = [ implies BA = L Also,. show
that the argument is not valid for
nonsquare matrices.

1 A Wik B 3ol (A= 28 (S(E AB= 1@
BA = I35 & ey 4| Fere (el
w@sf (e Ara IEtsl (ay T2h |

Answer the following questions : (any two)

10x2=20

weTe Tal eMiaRa ea frat 2 (Rizerzar w61

(@) Find the equation whose roots are

the roots of the equation
xt-8x2+8x+6=0, each diminished
by 2.

Use Descartes’ rule of signs to both
equations to find the possible number
of real and complex roots.

R 0! S TR YEEr s
x*-8x2+8x+6=0 I, AETFW® 2 @
T 91 | AR WIS o7 1 TER T2 [oif
I =49 |

1 (Sem-1) MAT/G 9 Contd.



{
{
|
{ |
{ il

(b) (1)

()
© @
(@)

Find an upper limit and a lower
limit of the real roots of the

equation x*1+2x?-x-1=0. 3
x4+2x2_x_1=0 W‘T@WW
e RCI L o B S 10 B B i
Gl |

Solve by Cardon’s method 7

FIGTR “fafora TGN 3=
x}-6x?-6x-7=0

Find log z and log z, where

log z 9% log z Tferedt, '@

z=1+itan8,%<9<rr 4

Prove that if z; and 2, are complex
numbers then 3

sinh(z, + z,) = sinhz, cosh z, + cosh z, sinh z,

2z, HI% z, Tioa AL T, A I @

sinh(z, + z,) = sinh z, cosh z, + cosh z; sinh z,

(ii) Find all values of z such that

cosz=0 3

cosz = 03 A z < Fel I el 41 |
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(@ ()

(i)

Reduce the following matrix to row

echelon form, determine its rank

and identify the basic columns.
5

Z7 31, TR @IS (rank) Fdfae 721 @i
71 FEE fore w1 |

W~ NN~
0 NOYO N
o Ul O 00 W

If possible, find the inverse of the
following matrix by Gauss-Jordan

* elimination method. S

I T T SNEE-TOH o= AFOE
ek cheess afomm SFear)

4 -8 5
© A=|4 -7 4
3:*-4 32
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(e) Are all homogencous systems of linear
consistent? When a

homogeneous system of linear
equations possesses & unique solution ?
Explain. Further, show that the
following homogeneous system has
infinitely many solutions, and obtain

its general solution :

equations

xl +2x2 +QX3 - O,
Qx]_ P SX2 + 7)C3 ES O,
3x; +6x, +6x3 =0

a3 AR TS e AAGTS 4 STl
g5l (consistent) @ 2 (AR WIFEE
51 FAGIST ATl (FhoA G AL
SIS =0 2 1A 9 | 3T SeAlRe (ryedl (3
-5 fil SIS RN SPMSIE T2
S g, SIE 3 YR AL ST
o

x1+2x2 +2x3 :OJ
' 2x1 +5.7C2 +7x3 = O,
3x; +6x, +6x3 =0
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