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The ^figwres in the margim indierllte
fiunil molr,,fcs fsr the questions,

Answer the following as directed :

1x10:10

Fin the polar represen.tation af z = 2i.

Xf 4 
*' O and A >lO, then what is the value

of t"?

Write the negation of the statement *For

any integer n, rF, n' in plain English
then formulate the negation using set
of conte,xt and quantifier,

Contd.
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(a)

(b)

(c)



,.'" 
-

(d) 
3i:Tqrove rhe $*at*menr usins counterexample :

"F'on any *,,,:gu' iRt, xz * uz inrplies
ff= a."

{eJ suppose ,f is a constant functian fromx to Y. The inver-;;-il*.-ou * subser

ttt an empfy set
(iit rhe urhcle sbt X
W & non-*:gV proper subset of X 2.

{choose the correet option}

Let X=P=fr. Let Ag X,5rE y.De.aw
the Picture for A x e *t;;*; =;; iland B= {zrg]. 

"r-&vrL. {r-

(as)'

(i) What is the determinant of an ru x n

elementary nratrix ^m that has been
?caled by 7 "

'I -n

Answer the following questions : IxS=10
'

r:
{e) If n a -ZJg *2r, ,find the polar radius

and polar argurnent cf z.

tbt Is the function g : R( -) fi given b3r

' ,)* I * = 2l one:orr€ and onto ?g(r
' q

Expla*Il.

a(c) Let universal set be R and index

1'

rtify with justificaticn n J,,
m*l-&

f-ql*, IrJlff=[-*j't- r"

{t} tf A=l ;it
L 

6na

--3l
4j

(f)

(g) Suppose a sSrstern
in echelon form has
matrix whose fifth
colunnn.

of linear equations,
agxsallgm*"r*C
colurnn is a pivcr

(h) If a set s={or,ilz!.".,fro,I in $i.n

contains the O vector, is the set
linearr5, indep-".-";; ;"-rify.

.. i lcBcsl $,{AT r.tc zlc ?

set be

Ur*l'
n./
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,f {x1,

{e}
i

w ski#w thmt F is si iinefitr Lremsfnrneatiq:n

by flnc$rffiffi ffi s1?ffi.flrfus thn{t nmplenneEsts

the ffiappi"st#,,

xn,xgu tr+)* {'}, Jfrn * xn, -Ea* trn,'xffi + xq}

A is a ft x 4 rmatrix with twu PiYqfl

posit{cns, As}swetr the fnlioqviatffi wit'h

justifficatir)ffi ;

{et #*es Af * # krave R ngn*flrtvial

snnuti*la ?
"r+

Does Arfr * I; have at !'eest offie

solaltirys? fmr every h ?

ffinW -$*cecsr qu#st^i{}ns fl'c1n tfu
$xSm?,*

;

{ffi,} trit}d the pa}nr r*n'}re$cffitatinn erf the

#CIrmPlex nllmber

ffi, xl ,* cssda + t slrua dA. *: $0, ?,olu'

{c} ffiefrrae hqjectiCIn.

fuet f ; N -"+ F{ b* f {"*} x- y{?,* }. , i.f nva, rs

eveffi f t*u)* rpr + 3, if p?? is or3d." ,$lnelw /
ss ffi hqjmctie>n amd ;"*l = -fl. I +4*S

{d} F'or vectcrs #r, #ra p .. e,i, i?r, e iRl* r3efin e

{ * *' d }

$p€[rl t#u , #zp **.s, #o] #CIm$truct tr S x $
' $.riatrix A wittt m$r]"*ffierft eXermemts effid &

ect*r h $It p s puch that h is reot irn
the set spm"ffimee$ hy the coll-agmrts erf A"

2+S*ffi

{e} Alka,$eltuer eCIntcaln$ bodiusn bi-
carbomate {;Veef{##s} asrd eitric mcid

f""ffi#ffJ #*ffi"?Kff*in*ffiX*
ssdiurm e its'ats, \Mffi.ter nnd e arh:$rh
dioxief,e :

+ fdBCsJ Vms#sJfs#z + .${s# + C#gJWefCC#n + ff3#6trs#r *+ J

Balairuce the ehermical eqnration usittg

{fr $}rove.that a,n n x n rruefrix A is irwer{ihle
if and mmly ifl A is rcrw equival*nt tCI f*,
aslC in this *fr.se affiy sequemcfr of,
elerneniary r#w spel:atim:s thrat reduces
A to fuu alsm traremf,clrrns fr* intcl A--i.

3 {$em"- nlCBe*$! hdAT l"le 2lG

@t*\' $.'t

Cclnrf Ef.

fell

Amswer
fmltrn-wing

tr-.et,A and ffi be

tei (Antr)c s

titt :{n LJ ffi}* =

!m- 1/fl80$l il,{AT r{C 3/S 4

I

subsets r:f nn universal

r{# u ffn

A{, fi MC 5

\rJ
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;Answer ang four rrom

- r/cBc$l MAT HC 2/0

following :

1Ox4*4O
,(c),

3 {$em- 1/CBC$} MAT HC2i s

the (rt

Findw

If I :X + V be a rnap and F g Y,

Find the cube rcots of the numben
z a 1 + r and represent them, in the, l

acomplex plane. s
F'ind the nurnber of orciered pairs
ta, bl of real numbers such rhat

'

(* * iblzooz = gt * ib. 2

W If 
^x, 

U,, z be real I nurnbefs
such that sfntr + sfruy + srres = 0

and cosx+cos A+coS B=0r prove

that stnZtx + stnhg +srru Ztz* g

anC cos2 x +cos Zg + cos Az* g 
"

2

(d) (4

t.

$olve the eeluation ,

z7 *ziz,!'{23 *2=e.
Find the inverse 0f the matrix if.- .it exists by performing suitable
row operations on the augr,nented

, matrix [4 r JJ'
'F' f I o-21I I't I

a=l-s 1 4l rli5I 2,_"3 +ll-J

t'

w

{ii:}

be given by

n(n + 1)

Contd"6

rhen prove f-r("*)= (.,ir*t (tst".

{ I 1\4 =[.-;';), where rL€IN'

[Je^ and n An. i

ne.lV 
! -?E ngJV I

:

F'ind f-t (r), f-l (.r) f:t ([0, 1l ),
I

State the induction principtre and
use it to show that for any positive

integer I + Z + B + .." * lt -

Write as an imptication,'square of
an even nufirber is divisible by 4'.

Then use direct proof to prove it.
.

ry,I



{${rt{iil,} Give proctf" using ccntrapositiv*
n*Fnr ax]" integer x, if x2 -- (:x + S :ts

even, then .?r is odd'" 3

Use the invertihtre mntrix themrem

tc cteeide if A is invertibie

Sulve the sysfem: cf equc{tions

'Mt*Sxts =S
?xi+2x2+9rys = f

)eZ +5X3 = *:2

{iE} Ckroose h and fu sr"rctr

4

thet the
systemr has

{s} no sotruticn

{h} a unique sclutionr

i*j ffirany sellutions
xl +Mn =t
4xt+ Sx2 = /s

{'zt'1) 

ffi : -H ff; :?' i,: ilffi -Ji
vector forrn. 2

{g) {t) Prove that the ir:dexed se r

S = {nr,,frp,,.aFE.u"} of two or m?cre

vectors is linearly dependent if and

.'.i>/ deps"1*:u amC fr, # 6, then
sorne #, (with J > l) is a linea,r
combin.ation of iire precectingt..

vgctors #,r, #,ar.*,, #j*, o s

(e) {4

{it}

c
1

*t

Corryrpute d"et A where

2

21
2[
el

fls=l s
I

t_*b

4

sl
I

10 I

,8,1*'d 
!

PT$J

As

2 *8 6

3 --9 5
-"-3 0 I

1 *4 {}

- l lcBcs)

(iit] What do y$u rxiean by equivalence

ctrass for an equivalence retraticn ?

Far the treletiom *. * b mufl(S) $rI

z, frnd atrl the d.istinct equivalence

classes ruf ffi" 1+3'=4

MAT HC ?lC' I 3 {Ssm* I ICBC$} h,lAT HC 21fi I Contd,



w Use Cramer's rule to compute
solutions of the systenr 

o 
il

-Sxi +3x, =Q

Suppo$e f : Rs -+ R{2 
' "

the
3

and f{fr}= eX
l

for some matrix
A and each -t in i*,5.

How many ryrt1.q aqd cotum**l does
' A have ?i JustifSr. ' I ;i z

: 't,.

.' ; . .,:..

transformation that rotates each.pointi:np?''.aboutt1ieorigin
, through an angte fi *ith the

,, rcounter-clockwise direction, taken
as positive.': find' 'the: standard
matrix for this transformation.'.':

.'..
Let fl: Rn,-+ ffi'm be n lineai

. I 1. . . :

,, transfonmatiort
:

', Frcr{€' that ', f is one-to*one if andi ..: . '.

,only if the eet4' tion T(*) = d ,lhas,

onli the triv al solutiorl,
'

;1lcBc.$l fr/IAT HC zlG 10 3 {$em- [ICBC$} h{AT Hc2/fi

Find the area of the paralle.logram
twhose vertices are (0, -',21 , (6, - 1),

('3, 1l and (3, 2l,.
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