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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

woe Tl e Oed A ¢

(a) What is the polar form of the complex

number (i3 )]5 ?

GfbaT A (1-3)‘5 T &9 FEAW! F 292

cos@+isinf

(b) The value of ooy B
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cosf +ising
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(i) =1

(i) cos26+isin20
(iv) cos20—1isin26
1 1

m = —
m
positive integer m ?

R GRS 2130 m 3 A"

Is log(-1) log(-i) true for any

1
log (- i)ﬁ = ifog(—f) T (2

(d) A polynomial function
flx)= Zakxk, neN,a eC
O<ks=n
is zero for at most different values
of x, unless all ag,Qy,....,a, are zero.
<5l T2 e
flx)= Zakxk, neN,q eC
O<k<n
x 3 {4 ffen w7 A= 4=y, <fica
AR ag,qy,....,a, *7) 727 |
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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 ?

1 e f 70l 1 SO U4 bered bl T
B! 29" R 461 v Rfww 2
woiafe 2 A | f5 & 3@ @rr ==

Which of the following is the false
statement ?

O (FI0! Ofe T 2

() Matrix multiplication is not
commutative.

e <3¢l Ry sz

(ii) The cancellation law fails for
matrix multiplication.

GTTeTr <[F9R AMta AIfest e Reeer =11

() Product of two nxn lower-triangular
matrices is lower-triangular.
7ol nxn WE-fager Glee= 1 geme -
o |

(iv) All the above are incorrect
statements.

89T IR Of& we |
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(h)

Answer any six questions :

Is it true that “every diagonal matrix is
symmetric” ?

“2AfSTH! FUT GToTes Ao Chees Sieo!
DI ?

A system of m linear equations in n

unknowns is said to be if it
possesses no solution.

N STEIS 2! m (AR A6 oI elietia 4l
R FTNGH FACEF (I3 e =l
A

2x6=12

friza 2br 2%is e w3l e

(@)

(b)

()

Find the principal value of amplitude
of [

J3-i 3 R®@ (amplitude) @4 swTH!
Tfereat |

Find the cube roots of 1.
19 IR Sfered |

Solve exp z = -1.

exp z = -1 T4« F9) |
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(d) Show that tanh z is a periodic function

(e)

()
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of period #i. -

@Yeq @ tanh z (AR 7i IFFEE <o
AT 2T |

Establish without solving that the
equation x* +x2 4+ x—1=0 has exactly
one positive and one negative roots.
AN e 2wt F4 @ e
424 x—1=03 % @B @EF iw
EO] HITERE 6T SR |

Find the roots of the equation

2x3 — x> -32x+16=0

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

AM 0x3 _ x2 _30x+16=0 I 90! TR T
(magnitude) N 5% oze RoETe, (or%
HAASIICBR AR Slered |

Transform the equation

1 n-1 ;
PoX" +piX 4.+ P x+p, =0

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

0)

pox" + pix" 4+ p X+ P, =0
AT T BItE TR 41 T @A
G2 AR FoE 2o |

Suppose that A and B are mxn
matrices. If Ax = Bx holds for all nx1
columns x, then prove that A = B.
¥l 26T A SI% B 95l mxn Qe | IM

Ax = Bx Al nx1 8 x 9 it aAcaiey 29,
(o8 oo 91 @ A = B

Is it possible for a matrix to be both

hermitian and symmetric ? Justify your
answer.

CTer <6l 2Ifibam i @i e Rt
FEHR(? AR TiErel 2ifosg w4 |

Suppose that A is an mxn matrix. Give

a short explanation of why the following
statement is true.

rank(A) < min{m,n}.

491 26T A GOl mxn GIER | wete izl SRes!
5 o) R REw veeE i 9=

rank(A) < min{m,n}.
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Answer the following questions : (any four)

5%4=20

wee WAl eRiERe el W ¢ (e bifee))

(@)

(b)

(c)

(d .

State and prove de Moivre’s theorem

for integral powers. . 14455

Te qed @ [© 29[ (de Moivre)d
ToAICE! T i ewid 4|

Expand gijn @ in a series of cosines of

sines of multiples of g according as n
is an even or odd positive integer.

sin"@ ¥ 0 3 2] cosines Il sinesd

(XTTe 2T T n GOl A T S LN
At g oo <R

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

log(x +1y),(x,y) # (0,0) ¥ A+ iB F9®
2| 9 A0 A S BAIE | F6/0S log(x + iy)
Cleredy |

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)

S Giba1 FeA w S AR SPITSIE 92 Gie
TR zﬁlTC‘iiﬁ‘]‘ e{f vl w1 At exXp z=w
|

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

g9 F (T, GO n Tres Neaifery TTwaeE
A n IR T A |

If a,p,yare the roots of the equation
x3+}_x2+mx+n =0, then find the
value of > a* and Dah

AN a, B,y TN X +l® +mx+n=0 I
T, (908 ) o OiF Y o 7917 Bfeat

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.

12 A fUIE @Bt 2o Gliorem) 4 4 AT
efom @i A - AT ol (skew)-2ifsrs 4fz
W 91 SYAR, W6 @ AT afo
(‘-ﬁ‘ﬁ“‘*ﬁ'\ﬁfﬁ o4 (skew)- 2ifesy o174
(ITFT 1=b1C7! 7019 1 w1 513 oy iz |
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(h) If A and B are square matrices, explain
why AB = I implies BA = I Also, show
that the argument is not valid for
nonsquare matrices.

I A OF B 3 e 28 (908 AB = [ (@
BA = I3@¥ 50 il 391 | =ite (qyedl @
wRef G A IS0l ({4 =3 |

4. Answer the following questions : (any twa)

10x2=20
wee Il gEEEE Oed WAl ¢ (R 7o)
(a) 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.

2 IEEeco] SlFedl T TEEE AT
x*—8x% + 8x+6=0 I T, AT 2 @
217 41 | A1 S SibeT S ABIR) .2 et
SR b Tt (eind oes fm
2R 341 | '
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(b) () Find an upper limit and a lower
limit of the real roots of the

equation x* 10y2_,_1_0. 3

x*+2x% - x-1=0 FAFCOR AT
RGRRCR I P ) S St I o
Tfereat |

(i) Solve by Cardon’s method 7
G AR AN 71
x> -6x2-6x-7=0
() (i) Find log z and log z, where
log z WIIF log z ©fFedl, T
z=1+itan6,%<9{7r 4

(i) Prove that if z) and 2z, are complex
numbers then 3

sinh(z, +2,) = sinhz, coshz, + cosh 2z, sinh z,
2 W 2, Tbe R 20, @it 4 @
sinh(z, + ;)= sinhz, cosh z, + cosh 2, sinh z,

(@) Find all values of z such that
cosz=0 3

cosz =03 AR z 3 T AW el a4 |
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(d) (i) Reduce the following matrix to row
echelon form, determine its rank
and identify the basic columns.

S

BRI G o S P WER AR VG
2 341, 2319 @IS (rank) Fdfe w11 i
T TSR e < |

W = N N
co O N
v O 00 W

(i) If possible, find the inverse of the
following matrix by Gauss-Jordan
elimination method. S

A A 3T SACH-SS T2 “mforE
EERS Cheess =fors Shneal |

4 -8 5
A= @S
o)
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(e) Are all homogeneous systems of linear -
equations consistent? When a
homogeneous system of linear
equations possesses a unique solution ?
Explain. Further, show that the
following homogeneous system has
infinitely many solutions, and obtain
its general solution :

X1 +2x, +2x5 =0,
2x) +5x5 +7x3 =0,

@RS TN FweE Awarey di
ARG (consistent) 2 (@R AT |
9Bl ETSTT 2dien (fex] qas AN ‘
IR 7312 101 <) | 2T el o A
TS Tl TGS eliE SRS 929
AT ©l0E, i 2T AYE T 2

4l 8
xl +QXQ +2x$ :O,
2x) +5xy +7x3 =0,
3x1 +6x2 + 6X3 =0
————
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