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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
weTs Al e Bed 3 3
(a) What is the polar form of the complex -

_ number ( )1 ?
@%ﬂvfw (1-3)‘5 T & ﬁﬁﬁfi’a?

cos@+isinf
(b) The value of — is

cos@-isiné

Contd.



BIKALI COLLEGE LIBRARY

cos@+1isinf
cos@-isind

(i) 1

(i) -1

(i) cos20+isin26

(iv) cos26-isin26

RICEG

(c) 1s log(- l)m =—ZOQ(—1) true for any

positive integer m?

R @ #5123 m 3 A
Iog(—i)?zlz" = —i—log(— i) J 2

(d) A polynomial function
fx)= Yax*,neN,aq.eC

0<ksn
1s zero for at most different values
of x, unless all ao,al,;...,an are zero.
GGl I=oV Tl
f(x)= Yax*,neN,q.eC
¥ 0O<k<n

x 3 FHifEs Rfer I=] @ ¥, I
AP Ag,Qy ..., Ay IV AN
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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 ?

49l T f 90! Al OOl H4F 5o A6l T
o1 2R Rt 451 vae REww 2@
w%hwqa‘sﬁsqﬁmﬂ?

(f/  Which of the following is the false
statement ?

O/ (I OfF g 2

(1) Matrix multiplication is not
commutative.

Cliete® 39 Ry 923 |

(ii) The cancellation law fails for
matrix multiplication.

cﬁm@%maﬁﬁwﬁvﬁmn

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

@Tnxnﬁ'ﬂ@_ﬁcﬁﬂ?ﬁ?ﬁ@‘ﬁﬁﬁﬁ-
fager | '

(iv) All the above are incorrect
statements.

8o FAIAIRR Of & e |
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(g) Is it true that “every diagonal matrix is
symmetric” ?

“AfTol T9T e s afows Glieies” Sfes!
51 2

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

n &S AF m (FRF AN G651 ATl IW
- (A NG FAF (S @ =
|

2. Answer any six questions : 2x6=12

Rz vbr erid B fra ¢
(a) Find the principal value of amphtude
of \/_—I'

J3-i ¥ R®RE (amplitude) 4= =1
oot |

(b) Find the cube roots of 1.
13 WITRR Sferedt |

(c) Solve exp z = —1.

exp z = -1 JWH 41 |
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(d) Show that tanh z is a periodic function
of period =x1i.

@S @ tanh z (AR 71 ITIIER 6
AN TP |

(e) Establish without solving that the
equation x4 4+ x2 + x—1=0 has exactly
one positive and one negative roots.
LN TN AfeRt T @ AT
x4+x2+x._1=03%\ﬂm S OIICIRCIEY
O NS IET SR

(/) Find the roots of the equation

2x% - x*-32x+16=0

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

;M 0x3 — x2 _32x+16=0 I T TR T4
(magnitude) 3= € foze R, (o
AP TR Bferedt | |

(g) Transform the equation

1
..t ppax+p, =0

n n-
PoX + p1X
into one whose roots are reciprocal of

the roots of this equation.
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n n-1
PoX +pDi X " +..+p, 1 x+p, =0

ANTICIDIF G Hite] FAERTS 91 TR TA@R
@3 AAFIADR QI Ao |

(h) Suppose that A and B are mxn

matrices. If Ax = Bx holds for all nx1
columns x, then prove that A = B.

[ 26T A W B YOl mxn (e | I
Ax = Bx Al nx1 ¥8 x 9 [ d@©y 4,
Cor® a9 91 (T A = Bl

(i) Is it possible for a matrix to be both

hermitian and symmetric ? Justify your
answer.

G <51 QR o @ifs gt st
A 2 CEIOR el Ao 31 |

() Suppose that A is an mxn matrix. Give

a short explanation of why the following
statement is true.

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

(@1 26T A <GBl mxn T | wete ! Siecs!
7 o19) 2 R st g |

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

ox4=20 .

ooTT i e ©e T © (Bt s

(@)

(b)

(c)

d) .

State and prove de Moivre’s theorem
for integral powers. 1+4=5
o qod i@ [ 939 (de Moivre)d
THAICo! ol =i 2iid 341 |

Expand gjn" g in a series of cosines of

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

sin"@ T 0 ¥ I289] cosines I sinesd

(TS 2eifTe TR o @Bt I [ SN NS
AR I e SR

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

‘Also, find log(x +1y)-

log(x +1y),(x,y) # (0,0) F A+iB F7®
A 91 T® A WIF BB S50 log(x + iy)
Sferedr |

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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X[ Sioet HRA w I @ SIS IZS SoA
WA z SR I AfD 4 S exp z=w
EX

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

oS 91 (T, 9Ol n e} AESTS ATl
AN n TRAF T AT |

(/) I a,p,yare the roots of the equation
x3+lx2+mx+n_-_—_o, then find the

value of Za2 and Zas.

W o, B,y AR 3 4 2 4 mx+n=0 3
T =, (908 Y a® W% Y o® I W Sferen|

(g) 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.

@ TA A RN @61 I Gles=1 A + AT
Afoos o A — AT fodF (skew)-2fsssl e
oWl B9 AR, (MYsSA (T AT Yoy
(Toes WiE (039 (skew)- Ao (JloTe=<
(@iors] f2pitet e b1 oI «bIZ Boiid SR |
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(h) 1f A and B are square matrices, explain
why AB = I implies BA = I. Also, show
that the argument is not valid for
nonsquare matrices.

3 A = B 3o GRS 28 (S8 AB= [
BA = I3 7 Wi 91| 60 e @
TRl GIersa AR IS ([ T2 |

4. Answer the following questions : (any two)'
10x2=20

wete fral eriaR Ol w2 (Ricprear xor)

(a) Find the equation whose roots are
the roots of the equation |

x? —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.

12 ANFING! Tleredqt IR AR A5
x*—8x2+8x+6=0 I T, AT 2 F
2191 1 | AV S Sfoe] [e1 TSIy A2yl [oifE
J[ZR F4 | |

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



BIKALI COLLEGE LIBRARY

(b) (1) Find an upper limit and a lower
limit of the real roots of the

equation x* 192952 _x_1=0- 3

x*+2x2 - x-1=0 THITIOR IAFT
PGERCID I o) I\ SSCI0 I B e b
Tfere |

(i) Solve by Cardon’s method 7
IIEAT RO ML T4
X® —6x% —6x—7=0
(c) (i) Find log z and log z, where
log z S log z Tfenedl, T'©

z=1+itan9,%<9<:r 4

(1) Prove that if z; and 2z, are complex
- numbers then 3
sinh(z, + z,) = sinh z, cosh z, + cosh z, sinh z,

z, SIF 2z, Give AL T, A9 F9 @
sinh(z, + z,) = sinh z, cosh z, + cosh z, sinh z,

(ii) Find all values of z such that
cosz=0 ' 3
cosz = 0¥ zawmﬁ‘fﬂﬁﬁﬂ
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(d) (i) Reduce the following matrix to row
echelon form, determine its rank
and identify the basic columns.

5

NEETRS CTeRF=oIe =<1 205w Sl
29 41, 29R) &S (rank) FdRd =1 o
T TP e 1 |

3)
8
0
5
©)

(1

1
\3

N OO N

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

nﬁﬂ@aiﬂm@swwmﬁﬁw
fERe Glaews afsrem Siereat |

4 -8 5
A=|4 -7 4
3 -4 2
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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+2x2+2x3 =O,
2x;+5xy +7x3 =0,
. 3x +6x, +6x3 =0

T ANTIR A TAGTO A ellaT]
?{W@ﬂ]‘?ﬁ (consistent) (i ? I[P AT
G5! NS 2T (FIoT 9FT AL
iR 22 2 AT I | 3R ToARe (el (T
LN SR, SNF 2L AL TGN Sz
31 3

X;+2x,+2x3 =0,
2x1 +9Xy +7Tx3 =0,
3x; +6x, +6x3 =0
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