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1 (Sem-1/FYUGP) MAT41MN/(A)
2025

MATHEMATICS
( Minor)

: MAT4100104 MN

\‘;‘77‘-..:~.~':.-?¢~>” Full Marks : 60

T irhe : 2% hours

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
e emped T a8

(@) Write the argument of the complex
number (-1 -i).

(-1 i) @ibeT FRDICE CIARFCE! &7l |
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e . n
(b) For neZ,(sind+icos o)" = (g) Give examples of two non-zero matrices

h that AB is a zero matrix.
neZ3IA (sind+icosf)" =? i - )
75! SR GTERT A Ol B Brizad fral aice
(c) Mention the general value of log (1-i). AB &5 ¥ (T 2 |
log (1 —1)-3 I=el CH Srard <t | (h) What is the rank of a matrix in Echelon
: ?
(d) State Descarte’s Rule of signs for o
negative roots of an equation. _ Echelon-SIiFige 23 Glee® @oiF @it &
<t AR UG T FRY (FaS (TP 39
foz B SfRecot e \?‘*"2"4
Q ,
Q/ Aap ‘ % Answer any six questions from the
() Is x°-10x°+25x* —25x2 £10x Lo ‘; following : 2x6=12
a reciprocal equation ? \,., T - ‘__:,_:: e w7 Tea ﬁﬂ‘i .
0 ~10%° +25x* ~ 2522 +10x-1=0 > __| .~ * :
FAFC! AR 270 2 b Ll (@) Express 1+cosa+isina in polar form.
U e Ay, are the AL 1+ cosa +isina-® &KW APTS A3 T |
s M roots o
x>+ px® + g=0, then (b) Solve the equation x*+i=0.
e SO xt +i=0 NP AL T4 |
(Fill up the blank)
M X3+ px? + q=0 ST Gl (c) Separate gati7? into real and
@ B,y R, (0T o2+ g2 4,2 _ l imaginary parts.
BT ca+in/2 Goa ARG AL WS s
(T R 77 )

eeite 7]AF 1|
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(d) If the sum of two roots of the equation

x> +6x?-3x+18=0 is zero, then

; (h) Express a square matrix A as the sum
solve it. : .
of a symmetric and a skew-symmetric
X3 +6x%—3x+18=0 Wﬁﬁﬁ‘ﬁ‘iﬁ‘fw matrix.

R W 2 (ST OiF T 41 |

4ot IFFeT o™ A-F b Aol Sl ol
(e) Prove that : OIS Afows Glieesa 7S Zost e 5t |
2l 21=—<ﬂ Al (i) If Ais a non-singular matrix, then show

s e~(4n+1) :r/2, N

that |a7!|= (A"
() Using Descartes’ rule of signs d1scussr el

e', o Yl |

briefly the nature of the roots of the - T A G5! SO TR 23, (908 (7841
equation x°®+x*+x?+x+3=0. : ‘A‘l‘ )
x° +x* + X%+ x+3 =0 FANTIIOR () Establish that the rank of a matrix
TR 2GS TS CEioe =41 | whose every element is equal to unity
: 1s 1.

If &y,024, d

(9) oy, y, a3 and ag4 are the roots of the Bl e 2fo0st SoMie 1-3 799 206 o9
equation x*+ p,x® + psx+ p, =0, then @i 1 2°9 9 afewt 31
show that Za6:6pgp4+3p§—2pg’. | |

, . Sx4=2

W x* + pyx® + pyx+ p, =0 FNFIIBIR 3. Answer any four : x4=20
W%%%Waz@@,mm@m oAl
@S g2 = 60, P4 + 3p§ _ng_ (a) If z, and z, are two complex numbers,

then prove that |zl+22|5|21|+|22|.
B15F0 0092 4
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(b)

()

(d)

(e)

M 2z, ST 2, GO Goar IR T, (SCF A

3 & IZI+ZQIS|ZI|+IZQ|'

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

YOl Sioel A z BT z'F @ @YEA @
E(z)-E(z)=E(z+ Zi)t

If zis a non-zero complex number
m is a positive integer, then prove
Logz™ # m Logz -

AW z B ST SO A W m G5t
LIRS O TR 7F, (O & 11 (@

Logz™ # m Logz -

Expand ' sin*6cos?6 in a series of
cosines of multiples of 6.

sin* Ocos? 05 03 widesg ivizaT e
EEGEST

If f(x) is a polynomial with real
coefficients and f(x) = 0 has n reg] roots,

then prove that f'(x)=0 has at least
(n—1) real roots.

B15F0 0092 6

- (9)

()

B15F0 0gon

3 £ (x) <01 AT FRARMIE I=o T 2 WA
f(x) = 07 n-5l ABT &7 ACF, (OCS A F1
@ f'(x)=0 AR OIS FIATFS (n— )5l
Jtwd & AR

Solve x°-12x+8=0 by Cardano’s
method.

3 —12x + 8 = 0 FANTIIDIF TG FoEF
T 4|

If A is a n-rowed non-singular matrix,
then show that adj(adj A)=|A|" ™ A.
I A GGl TG n-*REE (TEes 20
008 (Y& @ adjadj A)=|A|"*-A.

Determine the rank of the matrix A
where :

A e @it Ffa w1 79 ¢

N N O N
Ul W W -
e S 4
o) O I
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4. Answer (a) or (b) and any one of (c), (d) and

RPN 751 @foet A u o v AE
i 4 @ ¢

If the equation

ax® +3bx? +3cx+d=0 has two

(e) ' sinh(u+v)=sinhucoshv +coshu. sinhv.
(@) &% (b) BIF (c), (d) A (e)F fcPrear @bg !

Tes fra ¢ | )

(@ (i) If x=cos@+isind and

Vl-c? =nc-1 then show that o 30K, >

B N )
A
N €
{7
i,
R
65

r -

1+ccos(9=2—(1+nx (1+ )

MM x=cosh+isingd OIF i‘

= )‘%M
- ""‘_"-

AN

Vi-c? =ne-1 (o0% ol @ -~

1 =-°1 n
+ccos 2n( +nx)[1+x)_

(it) Solve the biquadratic equation

=Bl g ia 0 by Euler’s ‘ '

method. 6 gt

SRR A x* —8x% _4x 4320

SRAISTR AT Tiae < |
(b) () For any two complex numbers u

and v, prove that -
sinh(u+v)._smhucoshv+coshu.sinhv.

a4 B15F0 0092
B15F0 0092 8
|

equal roots, then show that each

of them is equal to

M ax® +3bx? +3cx+d =0
FAFECICOIR 701 7« o7 2T, (0T (Tl
(@ AR T O SO

bc —ad
2(ac—b2) :

Find the inverse of A where :
A CTee o[ AforEN Eftedl ' 3

=2 0 =1
Oigsi 2 22 1
1 ~2=30=2 )
0 N, 42 1
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(ii) If Aand B are non-singular square | (% YT (@ AT-8 SN 2

matrices of the same order, then : .

prove that AB is invertible and | S (AT) =(Ah1) °

(AB)'=B'al. 4 | (e) (i) Find the general solution of the
1 following linear homogeneous

AW A OIF B U0 SHIGTHAR OF TR | system : 5

fiphos Gl 2 (o0 oo 4 @ | feRe @3 ATISR FFC LNETIC!

AB-2lfSEETRAE 2 i | e NI TS ¢

(AB)' =BlA™. | x-2y+z-w=0

x+y-2z2+3w=0
4x+y—-5z+8w=0
Sx-Ty+2z-w=0

(d) (i) Reduce the following matrix to
echelon form and hence find its

rank : 5
T (=00 9@ WP (i) Show that the only real value of A
GESaS) 2 I -~ 54 -(,q\ for which the following system of
S ois ﬁq‘qu\ »‘ AT . equations has non-zero solutions
Sl 17 oo 0 is 6 5
W) !{__r_, YAl (3 TSI AKIE<e] NTICH Seyy
1322 \_='___;~J33‘-f--'- S AR 2 AT Gl B SACO!
2434 N o 296 :
37 46 R x+2y+3z=Ax
. 3x+y+2z=2y
(i) If Ais an 1r;vert1b1e matrix, then ox+3y+z=iz
show that AT is also invertible and
(ar)™ = (a)" 2+3=5
B15F0 0092 11| 4500
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