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

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8

%iT g

(a) Which of the following statements is
false for the complex number -i?

WWcGt

(i) 2 1® the principal argument

Contd.



3/r
(ii) — is an argument, but not the

principal argument

2

(Hi) Both (i) and (ii) are true

(i) ̂  (ii) W

(iv) (i) is true, but (ii) is false

(i)M,^(ii)1^

(b) Is it true that (cosn0-isinn0) is the

only value of (cos0-isin0)'' when nis
a fraction and 0 is a real number?

n  0 ̂

(cosn0-isinn0) (cos0-ism0y

'  "SJH1 (?#?

(c) For any complex number z,

sinh^ z - cosh^ z = .

sinh^ z - cosh'^ z = I
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(d) The equation +6x^ +2x-8 = 0 has

+5a:^+ 2x-8 = 0 ^^1^^
(i) four real roots

(ii) four complex roots

(Hi) two real roots and two complex
roots

(iv) only one root x= 1

TjlSf <ii'5t X = 1-

(e) If a, b and c are roots of

x^ + px^ + gx + r = 0, the value of

a^ + b^+c^ is ■

■#0, b^ c, x^+px2+gx + r = 0^.^

(f) Which of the following is a correct
statement ?

^551^ C^5l^ ^

(i) An algebraic equation must have
either a positive or a negative real
root.
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(ii) An algebraic equation may not
have a complex root.

^1

An algebraic equation of degree 2
must have 2 distinct roots real or
complex.

^  ̂ ̂fDel oTlf^ I

(iv) ■ All the above statements are false.

(g) Is the statement "For three non-zero
matrices A, B and C, it is possible that

AB = AC, but B^C " True or False?

"1%^ .A, B ̂511^ C ̂

AB = AC1%^ B^C"

(h) Assume that A,is an mxn matrix. If
One column in A is entirely zero, what
is rank (A)?
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A ̂  m X ri I

CTO ̂5fl1% (A) ̂  ̂  1% ?

2. Answer any six questions : 2x6=12

0t W %It ?

(a) Express-1 - z in polar form.

-1 - .Slifl?! £t^5l*t ̂  r

!_

(b) Solve : X = l'^

•  y ■ '

"  ̂ S X = 1^

(c) Prove that (expz)"=exp(nz), for any
complex number z and positive integer
n. .

.  £W«t^ CT (exp 2^" = exp(nz), vgfj^

2 ̂  «R1^ ^ I

(d) If 1 - i is a root of x"^ + x^ - 2x + 6 = 0,
find the other roots of it.

"^1-i; x'*+ x^-2x + 6 = 0^ tifSt

%K ̂  WfQ'^ I

l(Sem-l)MAT/G 5 Contd.



(e) Show that each value of 2Logi is a
value of Logfi, but not conversely.

2Logm 2lf%d5t Logi? ^
"stR, ̂  WI

(f) Discuss briefly the nature of the roots

of the equation +1 = 0 by appljdng
Descartes' rule of signs.

1^ ^ x^°+l = 0
1w?r ^jNJt .

^1

(g) If a2,..., a„ are the roots of the

equation

I/n + + ̂22/"""^ + - + 0 '

Zn 1
i=i'^ using a

suitable 'transforiiiation of equation'
approach.

yn+ + ̂22/""^ +... +1„ = 0, t„ 0^ ̂
c®c5 ̂  -51^

^ Sm a ̂ ̂  ̂
a.
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(h) Find out all the 3x3 matrices which

are both symmetric and skew-

symmetric.

3x3 R&lfi Rc<iH

^  2i1w ^ I

(i) Show that ~(-^^) V holds for a

non-singular matrix A.

(non-singular) c^ei<p*st 2fCTW 1

(j) Define a homogeneous system of linear

equation. Is sueh a system always

consistent? Justify your answer veiy

briefly.

(consistent) (?lt% ? ̂5i|^

SvQ<^(i5|^ ^1
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3. Answer any two of (a), (b), (c) and (d), and
either (e) or (j) and either (g) or (h) :

5x4=20

^  (a), (b), (c) '^ (d) ̂ (e)
(f) ̂  (g) ̂ smt (h) :

(a) Let Zi and Z2 be two non-zero complex
numbers. If di is an argument of zi
and 62 is an argument of 2^, show that

Zi
,  01-02 IS an argument of ~. Does

^2

arg
\^ij

= arg zi-argz2 hold in

general? Justify your answer.

^  zi Z2 ̂  1 Titw

^i> ^1^ 02, 22^

01 - 02, —^ ^ (Trte^ I
r ̂ 2

/  N

= arg z^ - arg Z2 gfc^irsfl ̂
Zi

\^2J
arg

(?#? %fr i
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(b) Find all complex numbers z such that

exp{z + z) = 3 + Ai.

\Sf|^ Z IE®

exp(z + z) = 3 + 4i "S?;?!!

(c) Let z be a non-zero complex number
and 71 be a positive integer. Show that

-  1
Logz" = —Logz holds. Also, verify it

n

for z = -i and n = 2.

m  Z ̂  ̂51^ vSfl^ ^ n ̂

-  1

I  (TftQlt CT Logz" = —Logz \

z = -i ̂  71 = 2^ ̂  %I1^

^1

(d) It z = x + iy, prove that

I sin h 1/1 < I si7i z I < cos/it/.

iiIf z = x + iy, C^oCS £W=t ̂  (TT

•|sin/iy|<lsinz|<cos/iy I
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(e) Prove that the imaginary roots of a
polynomial equation with real
coefficients occur always in pairs.

<P19iR<P

(?ii^ ^ 2rsrt«t ̂  .1

(f) Determine t and solve the equation

16x^ - 24x^ -2tx + 6 = 0 if the roots are
in arithmetic progression.

I6x^ -24x^ -2txH-6 = 0

(g) Is it possible to find a non-zero matrix
A that is Upper triangular and

Km A" = 0 ? Explain your answer
n->co

appropriately.

VQ9|^ ' Km A" = 0 ?
n-^oo

^jNJt ̂  I ,
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(h) Reduce the following matrix to row
echelon form, determine its rank and

identify the basic columns.

^1 •

^1 2 3 3^

2 4 6 9

2 6 7 6

4. . Answer either (a) or (b) and any one of- (b),
(d) and (e) : 10x2=20

^fWf/a; (b)^ (c), (d)^ (e^
(£lWt

(a) (i) If n is an integer, prove that

^ n gpsrfcf ̂  (TT

(1 + if + (1 - if = 2^*' cos^ 3
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(ii) If the product of two roots Of the

equation +ax^.+ bx^ +cx + d = 0

is unity, show , that

(c - a) (od - c) = (1 - d)^ (b - d -1).

7

+ ax^ + bx^ +CX + d = 0

(PI

[c-d){cLd-c) =[l-df {b-d-l)\

(b) (i) Prove that ,

£t^«t ̂  CT

sin'^ Ocos^ 6 = -^(cos60 — 2cos40 — cos20 + 2)
32

3

(ii) Solve by Euler's; method :

^Tsri^ o

x'*-2x^+8x-3 = 0- 7

N  ■ •
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(c) For an n X n matrix A, prove that the
following statements are equivalent :

n>i n W® 1wt

W- S

(i) A~i-exists

(ii) rank{A) = n

(A) = n

(Hi). Ax=0 implies that x=0

Ax= X=0

(d) (i) If Ai, A2,...Afc are each hx n non-

singular matrices, prove that the

product AiA2,...Afc is also non-

singular and

(a,a,,...aJ' = a;\..a^'a;'. 5

^ Ai, A2,...Afc^2|j%CDt n X n

(non-singular) (.^q<p*sp 'QS(^ StSTfef

^  AiA2,...Afc

(non-singular)

(Aj Ajj-.-Aj^,) — Aj^ •••A2 Aj
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(ii) Determine the reduced row
echelon form of the following;

matrix and express each non-basic

column as a combination of basic

columns : 5

*f1%

(reduced row echelon) ̂

^1 2 3 3^

2 4 6 9

2 6 7 6

(e) (i) Explain the general solution of the
following system : 4

2xi + Xj + X3 = 0,

4x^ + 2X3 + X3 = 0,

6X1 + 3x^ + X3 = 0,

SXj + 6X3 + X3 = 0.
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(ii) Construct a homogeneous system
of three equations in four
unknowns with appropriate
justification that has as its general
solution the follomng : 5

gfcft#

^

1 0
+ X4

0
*T

2

o> I  1.
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