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1. Answer the following by selecting correct choice from the options : [10]
(1) Amplitude of —V3 +iis :
(a) 60 {b) 150°
{c)30° (d) 120°
(2)Ifz=2+4 3i,thenzz =
(a) 13 (b} V13
(c) 5 (d)}v5
BIA+Dt=____
{(a) 4i (b) —4i
(c) -4 (dy1+i
{4) A square matrix 4 is said to be Skew Hermitian if
(a) A =-4° (b)A = —AT
{c)a=A° () A = AT
(5) The matrix [1 0] is Matrix.
6 1 -_
(a) identity (b) Zero
(c) Row {d} Column
(6) For any square matrix A, The matrix 4 — 4’ isa
{a} symmetric (b} skew symmetric
{c) Hermitian "~ {d) skew Hermitian
(7) If I is identity matrix of order 3then (I3) 1 =__
(a)o (b) 313
(c} I3 (d} not necessarily exist
(8) With 1, w, w? as cuhe roots of unity, inverse of which of the following matrices exist?
@l o & [« 1]
® @ 1 w
() [ 1 “’z} (d} None of these
o
{9) If 2 = 4 is one eigen value of A4 then the eigen value of 4 + 21is ____
(a) 2 (b) 4
(c) & (d)8
(10} A Cayley-Hamiiton theorem holds for ______matrices only.
{a) singular {b} all square
(c) null {d) a few rectangular
2. Answer any TEN of the following. [20]
1} Expressthe complex number 1 + i in polar form.
2) Prove that tan ix = i tanhx.
3} Prove that cosh®x — sinh?*x = 1
4) Let A ={-2,—1,0,1,2}and the function f : A — N is defined by f(x) = x2 + 1. Find the
range of f.
5) ¥ f : R — R is defined by f(x) = |x| then prove that fof = f.
6) Define an Equivalence relation.
7) Prove that If the inverse of a matrix exists, then it is always unique. )
COTO

®




2 3 4
8) Findtherankofthematrix{ 3 1 2

-1 2 2
z -2 -

9) Show thatthe matrix4 ={—-1 3 4 | isidempotent.
i -2 -3

10} If matrix A is nonsingular, prove that the eigen values of A~! are the reciprocals of the eigen

values of A.
cosa —sina

—sina cosa l’
12) Write the condition of consistency of system of linear equations.

11} Find the eigen values of the matrix [

3. (a) Prove that (cos@ + isin@)" = cos n@ + isinn@,vn € Q.
(b) Solve the equation x* —x3+ 22 —x+1=0

OR
3. {a) Separate log sin(x + iy) into real and imaginary parts.
(b} Expand cos®8 in a series of cosine of muitiples of 8.

4, {a) Let f : R — R defined by f(x) = 5x + 7,x € R. Prove that f is invertible and find f~1.
(b} Prove that the relation ‘congruence modulo m’ on the set Z of all integers is an
equivalence relation.
OR
4. (a) if A and B are matrices of order m X n and n X p respectively, then prove that

(AB) = B'A",
(b) If4 = [fl ;] then find out the values of & and 8 such that (af + B4)? = A.
7 6 2
5. (a) Use Gauss-Jordan methodtofind A1 ford=|—-1 2 4
3 6 8

{b} If 4 is a matrix of order m X n and R is a non-singular matrix of order m then show
that p(RA) = p(A).
OR
5. (a) Let AX = B be a system of linear equations, where 4 is a square coefficient matrix.
Prove that (i) If A is nonsingular then the system has a unique solution X = A~1B.

(6]
[4]

(51
[51
(51
[5]

[51
[51

(51

(51
[51

(if) If A is singular then the system has no solutions or infinite number of solutions.

{b) Solve the following system using inverse of the coefficient matrix.
4x+2y—z=9, x~y+3z=—-4, 2x+z=1
6. (a) State and prove Cayley-Hamilton theorem.
0o 1 2

{b) Verify Cayley-Hamilton theorem for the matrix A = {3 -3 2 ] and hence find A,

i 1 -1
OR
6. {a) Prove that the modulus of characteristic root of a unitary matrix is unity.
(b) Solve the following system of equations by Gauss elimination method.
4x+2y—z2=9, x—-y+3z=—-4 2x+z=1
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(51
[51
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1. dloa Ascu uaie 58 weotwdl ; [10]
(1) —-V3+idl B ___ 8.
(a) 60° {b) 150
e} 30° (d) 120°
(_z)oa z=2+3i,d zi= sl
{a) 13 (b)13
o5 (d) V5
Bla+dt=__
" {a} 4i (b} ~4i
()4 (d)1+i
(@) % &2 el A ABs 4 & Q-sMlRlast ABls sdaral,
(a) A = ~A° _ (b) 4 = —AT
() A =4° (d)A=AT
(5) A@s [(1} ‘;] a A0Qs sdeu.
(a) BN (b) Yo
(c)elr (d) &t
(6) A6 ue N2 AR5 4 w2 AQs 4 -4 A Alks sdaal.
(a) ARt (b} QR
(c) eIt (d) [Q-s01@10t
) %8 I A seit 3 ol Asy AlRks sla Al (I3) L=
 (a)}o (b) 315
A (d) %2 otell & uleca 8.
@) A 1,007 A1 o oty 82t A olA ott 1t 2 8o ARAt 82A?
1 o w* 1
@[ 2 o [ ]
g L:z (z:] (d) A2 o3,
() B A=4 A ABs 4 o A5 ctel@s yeau du A ARs 4 +21 cuellals
yeA_ L
(a} 2 {b) 4
{c) 6 (d)8
(10) 3Q-30lceot uRA AS w2 x 8.
{a) VAMLoA (b} WA
(c) Yot (d) st caot ARSL w2
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2. 515 WL R <l syaiiel guil,. © J20]
1) Us? dAvaut +i A yella 2azu w2y s

2) wlld 53 : tanix = i tanhx.

3) el 3 ; cosh®x — sinhix = 1

4) ol A={-2,-1,012} oA @QR2 f:4-N,fx)=x%+1 ywol cawalld sl Q
f ol (et S0EN.

5) ¥ f:R= R, f(x)= x| Yool cavaABld da A w@d A ¥ fof = f.

6) clvaul W uAlRls@M) doitt (Equivalence refation).

7} Wl A oA W5 of calcd URACL 1l 8ot A A vloto ¥ AL,

2 3 4]
8) As |3 1 2| Al AR A
-1 2 2
A
9) Wleld sA34=]|-1 3 4 | auicdempotent)d.
1 -2 -3

10) %1 A@Qs 4 uvucA ABs &a A W 53 3 41 ot cua@ls el Aot cual®ls
YeRll oll Rt A2,

12) AQs | 05* *Si"“] ol citel@ls eell .
SN cosax

12) Yeut B 50N ol Adtdcll 2 ofl 2 @vl,

3. (a) wlelct 5 & (cos@ + isin®)" = cosnd + isinnd, v n € Q. [6]
(b) AR50 2t —xF+ 22 —x+1 =0 2 G [4]
OR
3.{a) log sin(x + iy) W2 dRclds wa stculls euat Ao, [51
(b} cos®@ o\ cosine olt § ell YRLA ol Al w A, 5]
4.(@RRBAF: R R, f(x) = Sx+T,x e R Yool AR o Q Wt 53 3 f ol
@il UA B el F1 yel 2. [5]
(b et 53 3 Riclt ‘congruence modulo m’ AYRs Avawold Z Uz o
UU YolY (equivalence relation) B. [5]
OR
4.(a) ¥ A3 B UesN m x n3lal n x p 58l ol AQA A2 A Wl 53 3
(AB) = B'A'. [5]

()R A= [_f’l ;] A o uA foll Gud NA Y R (al + pa)? = 4 Wy 5]

@



7 6 2

5. (a) onu-%’léSot( Gauss-lordan) 3l oll GulloL 53 AWls A = [-1 2 4| W
. 3 6 8
A1 dadl, [5]
(b) L AR mxn 58 ol AAS 8l URX RA m 58l ol WM RS Sl A
olctlal ¥ p(RA) = p(A). [5]
OR

5. {a) ¥l AX = B9 Yol s ofl Uosl 8l el 4 A A oQutis AEs sla A 5]
At 521 3 () UoslA oll Woto2t B3 X = 4718, B w2l 4 A AMLA AR B
(ii) %61 4 M2 ARl Slat A Uosll A Gt otofl WU Uoicl GHA .

(b) oluits A@ls ol caet Nacll A oit wMls200 A G3c.
4x+2y—2=9 x-y+3z=-4, 2x+z=1

6. (a) 3A-3@ceot YN cuvll AA Alelct 52

1 2
3 -3 2| W dA-8Mceet ula ustA U 41

1 1 -1

(b) Qs 4 =

OR
6. (a) WAct 533 Astens ARS o clal@ls yel of Ulot sU B,

{b) A ofl AU ofl dlct ol (A ol b5t sld A G3cl.
dx+2y—z=9, x—yv+3z=-4, 2x+z=1

— X —
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[5]

(5]

5]

5]
[5]







