ANSWER KEY

SECTION A

Q.NO. ANSWERS
1 d
2 b
3 a
4 d
5 a
6 a
7 a
8 a

SECTION B
9

3+ 43
10 '
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Or

R ={(a, b);, a < b}

Clearly (a,a) eRasa = a.

~.Ris reflexive.

Now,

(2,4 ER(as2 < 4)

But, (4, 2) € R as 4 is greater than 2.

. Ris not symmetric.

Now, let (a, b), (b, ¢) € R.
Then,

a<bandb<c

=>acsc

= (a,¢c) ER

~.R is transitive.

Hence,R is reflexive and transitive but not symmetric.




R ={(a,b) : a = b3}
11 11”7
It can be observed that (— —) € R, since —> (=) =
2’ 2 2 2

~ Ris not reflexive.

Now, (1,4) € Ras1 < 4°

But, 4 is not less than 1°.

~(4,1) R

~ R is not symmetric.

Now, (3,2),(2,1.5) € R

(as3 < 2% = 4and2 < (1.5)* = 2.25)
But, 3 > (1.5)% = 2.25

~(3,1.5) €R

~ R is not transitive.

Hence, R is neither reflexive, nor symmetric, nor transitive.

11 AZ=2A

= |AA| = |24]

= [A]|A]l = 84|

(~ |AB| = |A| |B| and [24] = 23|A|)

= (4| (A]-8)=0

|A|=0o0r8
SECTION C

12




13

Reflexivity:

Let a be an arbitrary element of A.

Then,aeR

= a=a[Since, every element is equal to itself]
= (a,a) eRforallae A

Clearly, R is reflexive on A.

Symmetry:

Let (3, b) €R

=ab

=>b=a
=(b,a)eRforalla,beA

Therefore, R is symmetric on A.

Transitivity:
Let (3, b) and (b, c) R

=sa=bandb=c

=a=bc
=a=c
=(3,c€EeR

Clearly, Ris transitive on A.

Hence, R is an equivalence relation on A.
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(adj A)(A)

‘cose sina 0
—sino  cose 0
0 0 1

I

cosoe —sino 0

singt coso ()

0 0 1
cos’ ot +sin* o 0 0
= 0 sinc+cos’a 0

U 0 1
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costt —since 0

and |A| = |sina  cosa O
0 0 1
= 1+(cos’o + sin‘a) = 1 (i)
(expanding along R;)

From Egs. (i), (ii) and (iii), we get
Af(adj A) = (adj AyA = |A| I,

Or
= 44" =1
0 2y z)[0 x «x 1 0
=2 |x y —-z||2y y =y|=|0 1
[ x =y z|lzv =z z 0 0
_4y2+zz 21.;2—:.2 —2y% 422
o | 2y-22 RRaag? o2t

—2.}!2+z2 x2- _}f2+:."2 x2+y2+zz

1 0 0

010

0 0 1

= 4 +22=1
2 -2=0
dryt+r=1
-y -2=0

= ¥ =1/6,=1/3,*=1/2

= x=% 1
N

= y=+,l_
%

and z=1713=

il
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f:R" — [-5,0] given by f(x) = 9x* + 6Xx — 5
To show: fis one-one & onto

Let us assume that f is not one-one.

- there exists 2 as more numbers for which images are same
Forx;,x, € R+ &x; £ X,

Let f(x,) = f(x.)

= 0X2 + 06X, -5=0X> +6x; - 5

Ox} + 6X, = Ox] + 6X,

9(x? -x2) +6(X; —X2) =0

(x; = x2)[9(x; = x2) + 6] = 0.

Since x, & X, are positive

O(X; = X))+ 6 >0

WX —X =02X; =Xo

Therefore, it contradicts are assumption.

Hence the function is one-one

FOR ONTO, Let f(x)=y
9x2 +6x-5= y

9x2 +6x-5-y=0

6% V36 +4(9)(5 +y)

9x2 +6x - G+y)=0 = X

2%X9
—6i6\/1+5+y —1iVay+6
= = e e
18 3
=1 +Jy+t6 —-1-Jyth
x= - , -
3 3
-1 4+ \/(6+y)>0
= >

1 (6 + y) >0
5 (6 + y)20+1
V6 +y)=21

SECTION D
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SECTION E
17 1 -1 012 2 -4
AB =2 4‘ [—4 2 _4‘
0 21l2 -1 5

Il

ey

= O
=l e = R
oo
I—

=AB = 6l




= AB = 6l
AIB =1 A"—lB
=4(g8)=1 =47 =5®

The given equations can be written as

i3 bl

3
AX =D, whereD = 17‘
7
= X=A"1D
X ) 2 2 4113 112
= =z -4 2 —4]|17 =;—6
7] 2 -1 5117 24
rX 2
= |y =[—1
[ 7 4
x =2 y=-1, z=4
18 5 :
Let (@, b) e N XN

then, Ny ;
A+ =a+ 0
(g, b) R (a, b)
Hence R is reflexive.
Let (a, b), (c, d) € N X N be such that

(a. b) R (¢, d)
= l'l2+d:=bz+cl
= A+ P =d* + a?
=> (c, d) R (a, b)

Hence, R is symmetric.
Let (a, b), (¢, d), (¢, f) € N x N be such that
(a, b) R (c. d), (c, 4) R (¢, f).

= P+ d* =+ ()

and G+ f=d* + ¢ (i)
Adding eqgn. (i) and (ii),
S@+d+E+Hf =P+ + A+
= az-!-f" =P + ¢*

= (@, b) R (¢, f)

Since, R is reflexive, symmetric and transitive. Therefore, R is an equivalence relation.




Or
It is given that

fo)e(-1,1
X
f =
0T T
‘ _ X ifx=0
Weknowthat.lxl—{_x ifx <0
[ X ifx>0
:)f()()={1;x
if x<O
 1-x

Case (i) : If x;, x; < 0 then
X, _ x

1-x. 1—x,

1

0or .'{.‘l - II.TE = Iz— I-LI:
or X, = X,
Case (ii) : If x;, x, = 0 then

X X5

] — 2

1+x, 1+x,

X+ =X T 4G,
or X=X,
Case (iii) : If x; > 0, x, < 0 (Similarly for x, <0, x,
= ()

I
O 1+ x| 1-|x, |
X, * X,

o fln)# fixy)
. From (1), (i1) & (ii1) f is a one-one function,
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