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Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8
e eppTTRR Oed fral 8

(a) Write the argument of the complex
number (-1-).

(-1 —i) Gfoa FRAIGR NN 7 |
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(b)

(c)

(d)

(e)

For neZ, (sind+icosf)" =?

neZ=IAAX (sind+icosh)" =?

Mention the general value of log(1-1).
log (1 — i) -3 el JTCH! Tea |

State Descarte’s Rule of signs for
negative roots of an equation.

B AT AN o TR CFT© (THOS
oz Fmacoiy Sfewt |

Is x°-10x° +25x*-25x* +10x-1=0
a reciprocal equation ?

x® -10x° +25x% -25x? +10x-1=0
AT AT R 2

If a, B,y are the roots of

x*+ px? +q =0, then

a® + ﬂ2 + yz = ’
(Fill up the blank)

I X+ px?+g=0 Wﬁm

a, f,y (T g2 4 g2 442 = = |l
(T ZRE %7 P)

B15F0 0092 2

.
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(9)

()

Give examples of two non-zero matrices
A and B such that AB is a zero matrix.

75 S Gl A S B Snzmel fF wice
AB 6l %[ (T 27 |

What is the rank of a matrix in Echelon

form?

Echelon-9Ii&ge 5 Glads o @ &
3q°?

Answer any six questions from the

following :

2x6=12

FCNIe TR o[l fRiceizr gbi9 Tes il

(@)

(b)

(c)

Express 1+ cosa +isina in polar form.

1+cosa +ising -3 <17 AFTO 24FH 31 |

4

Solve the equation x" +i=0.

X +i=0 AT FML G |

Separate g@+i72 into real and
imaginary parts.

ea*i7/2 Gioe MBI AT S RS
QIGICREIE T
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(d) 1f the sum of two roots of the equation

(e)

(9)

X3 +6x2-3x+18=0 is zero, then
solve it.

M %3 +6x2 —3x+18 = 0 TN TR
AR XY T (0T OFF AT I |

Prove that :

oG M 3 3

it = e-(4n+1) ;r/2, neZ

Using Descartes’ rule of signs discuss
briefly the nature of the roots of the

equation B +xt+x?+x+3=0.

(oive oz Faw 92" IR 5T
$O+x*+x2+x+3=0 FATFIIGR
TR Al T st 3|

If o, @y, 23 and a4 are the roots of the
equation x*+ p,x% + p;x+ p, =0, then
show that £a®=6p,p, +3p§—2p§-
MW x* + pyx® + pax+ py =0 TRFIIOR
TR o, oy, 02 O g T, (90T (Y&

(T3 Za® =6p,p, +3p3 -2p5.

B15F0 0092 4

(h) Express a square matrix A as the sum

)

0

-Answer any four :

of a symmetric and a skew-symmetric
matrix.

ot APY CNeTFH A G5! Ao oI 5t
S afonm (e Af® Rpiet et a1 |

If Ais a non-singular matrix, then show
that |a7[=(a|)™.

M A B SHIGROTR (TR 2, (908 (YAl
@ at|=(a)), |

Establish that the rank of a matrix

whose every element is equal to unity
is 1.

@Bt GNeRRR 2fSUB! BoMe 1-3 SR T ©F

@I 1 79 I afedt =i

5x4=20

Rzt vifdorg ©et &l ¢

(@)

B15F0 0092 . S

If z; and z, are two complex numbers,

then prove that |z +2,|<|2 |+|2, |-
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(b)

()

(d)

T 2, O 2, YOI SO YN 2W, (0T A
T @ |2+ 2| 5|z |+ 2]

For two complex numbers z and z' show
that E(z)-E(z)=E(z+2).

7ol &d WA z AE 2 AN @B @
E(z)-E(2)=E(z +2)-

If z is a non-zero complex number and
m is a positive integer, then prove that
Logz™ # mLogz -

o 2 GBI ST oS RYT E m ot
T A TR 2, (ST A = @

Logz™ # mLogz -

Expand sin*@cos’d in a series of
cosines of multiples of 6.

sin® Gcos? 0-F 61 AT @IiER T
o 4

If f(x) is a polynomial with real
coefficients and f(x) =0 has n real roots,
then prove that f'(x)=0 has at least
(n-1) real roots.

B15F0 0092 6

—

@)

T f(x) 45t AT THIRME T2 o A<
flx) =07 Bt AT 1 AT, (ST® At FRA
@ f'(x)=0 AR SIS FACPS (n— 1)5!
T T AR

Solve x3 —12x+8=0 by Cardano’s
method.

3 —12x+8 =0 FANTIDT TG Aa{OH
A F |

If Ais a n-rowed non-singular matrix,

then show that adj(adj A)=|A|"-A.
1 A GO TGN nHITHE CNoTFF
oS OISR @ adjladj A)=|A|"7-A.

(h) Determine the rank of the matrix A

where :
A CTEEH0OR (AP s TS 2
2 -1 3 4
A o 3 41
o 3 75
2 5 11 6
B15F0 0092 7 Contd.



4, ??swer (a) or (b) and any one of (c), (d) and
ef .
(@) S (b) T (c), (d) T (e)] Rrict gbI7
Teg A 8

(@ (@) I x=cosf+isind and

\/l—c2 =nc -1 then show that
1+ cosa=—c—1 1+
c 2n( +nx)( +x]’ 4

I x=cosf+ising TS
Vi-c? =nc-1 cot8 (& @
' c n
l+ccos@=—I(1+ 1+—

s0= 2 (t4nn)(1+2).

(ii) Solve the biquadratic equation
x* -8x%2-4x+3=0 by Euler’s

method. 6
ST AHOR x* -8x2-4x+3=0
OISR ATFIACH! FNLA 1 |

(b) (i) For any two complex numbers u
and v, prove that :

sinh(u+v)=sinhucoshv+coshu. sinhv.
4

B15F0 0092 8

R 75! &ioa Y u WE v A
o < 8

sinh(u+v) = sinhucoshv +coshu. sinhv.

@

(€ @

B15F0 0092

If the equation.

ax® +3bx%2 +3cx+d=0 has two
equal roots, then show that each

bc-ad
2(ac—b2) .
6

of them is equal to

I ax® +3bx? +3cx+d =0
FNIFECHI B! T 3T T, (S8 Sl
@ AR S OIS AT T

bc-ad
2(ac—b2\) .

Find the inverse of A where :

A GNeesir AfSE Skedl TS ¢
3 -2 0 -1
220 2 2 1
11 -2--3 -2 5
o 1 2 1
9 Contd.



(ii)

@ @

(1)

B15F0 0092

If A and B are non-singular square
matrices of the same order, then
prove that AB is invertible and

(AB)' =B'A. 5
M A ST B VB! SHIGFBAI GGF T_
P (Mo W (oS ol 41 T

(aBy'=B71'Aa".

Reduce the following matrix to
echelon form and hence find its

rank : 5
e CiFF=oId G@em SPReE
) I

W N =t
N AW
A WN -
OB NN

If A is an invertible matrix, then
show that AT is also invertible and

(ar)* =(a)". 2+3=5

10

e ()

(@

B15F0 0092

M A 5 AfSTEINT Clees
(oT8 (7Y (T AT-8 AT =

% () =(a)

Find the general solution of the
following linear homogeneous
system : S

Ree 9 TS AR AN
ALY TN Bferoar 3

x-2y+z-w=0
x+y-2z+3w=0
4x+y-5z+8w=0
SX-Ty+2z-w=0
Show that the only real value of 1

for which the following system of
equations has non-zero solutions

is 6 : 5
TR (T RIS et iR o
AR AR 2 -9 GG A% TG
%36 :
X+2y+3z=Ax
3x+y+2z=2y
2x+3y+z=172
11 4500
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1. Answer the following questions : 1x8=8
were fAa epyeaes e i

@ If
2, =ry(cosH,; +isin6)
- 2o =Ty(cos8, +isinf,)
then write the values of arg zz, and

arg L.

Zy
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(2)

2z =r(cos8; +isin )

25 =T1,(cosf, +isin6,)

(SR® arg 2z, N arg-zﬁ—? W &2,
2

foram

(b) What is the polar form of the complex”

number {3)!%?

e st (i3)15F & Fowd F I

(c) What is meant by the symmetric
functions of roots of an equation?

AT R TR AT T I & 3@ e

(d) If a, B are the roots of x2 + px+q=0,
then what is the value of af?

M o, B, FIT x2 +px+q=0] [ F,
(@B afR T F 397

ol o]

then compute (A%)” .

(e If

26A/238 ( Continued)

(3)

If
Bz
aelly 3] =e[d]
(ot (AT S

() Find the polar representation of z=2i.
2z =2iF (FF SR 1 |

(@ 1s log(-i)*/™ =(1/m)log(~i) true for any
positive integer m?
R @ @R IPRE mI IA
log (-i)/™ = (1 / m) log (~i) TS T ?

(h) In Cardon’s formula, what substitution
is commonly used to eliminate the
quadratic term?

I e g MO IR SRS
3 oS m WA FAR?

2. Answer the following questions (any si :
2x6=12
oo i 2pARs e fan (R e =) ¢

(a) Find the principal value of argument
of -2 -2i.

—0 —2iq TRGTTFHS 244 T Sfered |
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(4) (5)

(g) State any two methods for finding the

(b) Prove that
SR rank of a matrix.
Gees WO’ @ (rank) e’ R @
I oS Ty I :

L e and
(Eflsﬁi'fln_q) = cos80 + isin 86
sin @ +icos6 '
(h) Find the roots of the equation

2x3 —x2 -32x+16 =0, if two of them

(c) Find the cube root of 1.
are equal in magnitude but opposite

13 ¥ Sferea | ' '
in sign.
» ' ﬂﬁ éxs - 2 - =
(d) Splitup e(6+50” into real and imaginary x*-32x+16 =09 T TH I
parts. i g e Reflts, (ow3 MR TR
" : Bferean |
£(6+ 51’5 TR o TEP SeTS e
o . (i) Find the minor and cofactor of 2 and 7
(e) Show that tanh z is a periodic function 3 ' for the following matrix :
of period 7L 2 -4 5
ﬁj@@mhzt@iniWﬂﬁ A=l3 1 7
ST T | 0 -1 -2
wore o s
() For the polynomial x3 -6x2 +11x-6, 0 -4 5
find the sum of roots. . A=l|3 1 7|8
e x% —6x2 +11x-69 A PTH QAW 0 -1 -2
Sferear | AR 2 F 7 I (N WF TFRS 67 01

26A/238 ( Turn Over )
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(6) (7)
() Find the trace of the matrix (c) Express log[log(cosf+isin#f)] in the
-1 0 3 form A+iB.
=l 2 4 5 2
i 1 log[log(cos6 +isin@)]¥ A+iBY YRS
= s = 2T 3541 |
s .
' (d If o B, y are the roots of
Jgng 4 i
e e x° +px“+gx+r=0, then find the
7 3 6 value of ) (E +1J.
Y B
@ St | ' x° + px? +gx+7 =0 FNIRBR 1 o, B, y
: QWE[E+I)=1W%[%{W|
3. Answer the following questions (any four : Yok
5x4=20
oo Al opeaEs Sl faan (R @ Uﬁﬁ) : (e) Transform the equation
fa) Find the polar representation of the I.l { 2x3 —-9x2 +13x-6 =0
complex number z=1-cosa+isinag, ) ) .
ae0,27) into one in which second term is missing
R and hence solve the equation.
wfbe] Y z=1-cosa +isina, ae[0,2n)I 4 5
F Togle Sfeped | 2x° -9x“ +13x-6 =0 N0 Bey
BT R (1 FAIICT! Fefele 31 S
() -Prove that SR ST 1 |
TR T
I _ (f) Derive the relations between the roots
(1 +8iff— icos 9) and coefficients of a cubic equation

- - and explain how they are used to
= COS(? = ne) +isin [‘2_ - nej solve problems.

26A/238 ( Continued ) 26A/238 ( Turn Over )




(8) (9)

T AR FERR W FABPIR T 5 (i) Apply De Moivre’s theorem to

w R som find an equation whose roots are
TEE I o the nth powers of the roots of
TN <R R, 0 1 ' the equation x2 -2xcos@+1 =0. 5
- | VISR BT e SR
ind A), if f()=x%-5x-14 and LARES
(@) Fm-;(_)s. e WM Bosw W EER
A= 4 af x? ~2xcos0+1=0 FRRIIBH R
s - , . neAYe|
f(A) e M- fl=x2-5x-14 e ‘ '
- - (b) State Cardon’s method for solving
A= 3 -5 . | a cubic equation. Use Cardon’s method
-4 2] . to solve x3 —6x2 -6x-7=0.
. . W WD R TR oM _ER R
Find the rank of the following matrix :
() Fin ~ I T OIGW @ TR R
o AGHOR @ (rank) e : x% ~6x2 ~ 6~ 7 = 0 I T 7 |
4 2 3 r t
A= 8 5 2

() Find the equation whose roots are
12 4 5 the roots of the equation
x* -8x2 +8x+6=0, each diminished
by 2. Use Descartes’ rule of signs to

4. Answer the following questions (any two) : both equations to find the possible

10x2=20 number of real and complex roots.
oS fiefl 2R BT fi (R v )
b CR D Ve I PrER e
(@) () State and prove De Moivre’s x* -8x% +8x+6=03 T, ORI 2Q
theorem for integral powers. 1+4=5 TP 9 | TR IR S TR SRR SR Roi
T T3 3 R 37 S SRR D AW coeit foee v
SCE I AF AT 1 2R

. Tum Over
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(d

(e)

26A/238

(10)

() Reduce the following matrix to
row echelon form, determine its
rank and identify the basic
columns : 5

faERe et R xoew
gt M 9, WR @R (rank)

R v w1 1 TR e w4+
5 3 14 4
0 1 21
1 -1 20

(i) Find the inverse of the following

mafrix : 5
o (NeFTOR AfSCen Sfereay -
-1 1 2
A=| 3 -1 1
-1 3 4

Are all homogeneous systems of
linear equations consistent? When
does a homogeneous system of linear
equations possess a unique solution?

- Explain.- Further, show that the

following homogeneous system has
infinitely many solutions, and obtain
its general solution :

( Continued )

(11)

'hﬁaﬂﬁw«www@zmmﬁrmwﬁ

AR? WRT TR @B SHeSy Tt
@mquwwﬁﬁwvwwn
TR BaRe oeq @ e Ry Sy
ANNDR TNOR 958 T TR, W
TR AR ST S=JT 777 -

X1 +2X2 +2x3 =0
2x1 +5x2 + 7X3 =0
3x; +6x5 +6x3 =0

%* % %
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