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Case Study Questions
1. We have, R = {(I3,1,) :1; is parallel to 1,}
(i) If 1 is parallel to 1,, then 1, is parallel to 1;,
So, if (I3,12) € R, then (I, l1) € R
.. Ris symmetric.
(i) If 1; is parallel to 1, and 1, is parallel to 15, then 1, is parallel to 1.
So, if (11,12) € R, (I2,13) € R, then (l3,13)e R
.. Ris transitive.
(iif) Let equation of line parallel to y = 3x + 2 be y = mx + ¢, where m is the slope of line. Since, y = 3x + 2 and y = mx + c are parallel. Slope of (y =3x + 2) =
Slope of(y = mx + ¢)
=3=miem=3
Hence, the required line is
y=3x+c,wherece R
Or
We have, S = {(I;, I,) : ]; is perpendicular to 1, }
For Symmetric If I, is perpendicular to I, then 1, is perpendicular to 1;.
So, if (11,12) es, then (12, e s
.. S is symmetric.
For Transitive If I, is perpendicular to I, and 1, is perpendicular to I3, then I, is not perpendicular to 13, it is parallel to Is.
So, if (13,1,) € S, (I5,13) € S, then (I;,1;) € S.
.. Sis not transitive.

5 Marks
2. Itisgiventhat A={-1,0,1,2},B={-4, 2,0, 2}
Also, it is given that f, g : A— B are defined by f(x) = x* - x,x e Aand g(z) = 2 [z 2| — Az € 4
It is observed that:
f=) = (1) = (- =1+1=2
g-1)=2|(-1)-%|-1=2(3)-1=3-1=2
= (1) = g()
f0)=(0)A2-0=0
9(0) =2[0-3[-1=2(3)-1=1-1
= 1(0) = g(0)
f)=@A2-1=1- 1=0
g)=2Ja—3%|-1=2(4)-1=1-1=0
=1(1) = g
f2)=(QA2-2=4-2=2
o) =202 -1=2(3)~1=3-1=2
=1(2) =g
f@)=g@vaeA
Hence, the functions f and g are equal.
3. Given, f(z) = 7rand f: R— {-5} > R
For one-one Let f (z,) = f (x,), for somez,,z, € R— {—4}
= 3:14:4 = 3:,%
= (1:1) (312 + 4) = (mz) (311 + 4)
= 3z,2y + 4a = 3z + 42y
=4z, =4dzy = 1 = Ty

0

= f(z) is one-one function.

For onto Let y = 522,

= 3zy + 4y = 4z = 4z — 3zy = 4y
=z(4-3y)=4dy=>z= ;‘,—@Z,

Clearly, x will not define, if 4-3 y=0

= y=3

Therefore Range of f(z) = R — {3}

Therefore Range of f(z) # Codomain of f(x) So, f(x) is not an onto function.

3 Marks

4. Letybean arbitrary element of range f. Then y = 4x2 + 12x + 15, for some
(Vi 9-3)
2

x in N, which implies that y = (2x + 3)? + 6. This gives z =
Let us define g : S — N by g(y) = w
Now gof (x) = g(f (x)) = g(4x? + 12x + 15) = g((2x + 3)* + 6)

o ((\/(Zz+3)1+6—6)—3) _ (2243-3)
- 2 - 2

,asy > 6

=T
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and fog(y) = f ( ((V§)73)> = (2((‘@) Dy 3)2 +6

=((Vy=6)-3+3)°+6=(Vy-6)°+6=y-6+6=y

Hence, gof = Iy and fog =Is. This implies that f is invertible with f 1 = g.
. A=1{1,2,3,4 5}

iseven R = {ab |a-bl is even}

It is clear that for any element a €A, we have|a-al = 0 (which is even).

~ Ris reflexive.

Let (a,b) eR.

= |a-bl is even

= |-(a-b)| = |b-al is also even

= (b,a) eR

~ R1is symmetric.

Now, let (a,b) e Rand (b, c) e R.

= |a-bl is even and |b —c| is even

= (@a-b)isevenand (b - ¢) is even

=>@-0=(@-b)+(b-c)iseven [Sum of two even integer is even]

= la-cliseven

~ Ris transitive.

Hence, R is an equivalence relation.

Now, all elements of the set {1, 3, 5} are related to each other as all the elements of this subset are odd. Thus, the modulus of the difference between any two

elements will be even.

Similarly, all elements of the set {2, 4} are related to each other as all the elements of this subset are even.

Also, no element of the subset {1, 3, 5} can be related to any element of {2, 4} as all elements of {1, 3, 5} are odd and all elements of {2, 4} are even. Thus, the

modulus of the difference between the two elements (from each of these two subsets) will not be even.
. We have: (3, b)R(c, d) if ad(b+c)(a+d).

(D) (a,b)R(a,b) = ab(b+ a) = ba(a + b)

= ab(a + b) = ab(a + b), which is true.

Thus R is reflexive.

(I1) (a,b)R(c,d) = ad(b+ c) = be(a + d)

= be(a+d) = ad(b+c)

= cb(d + a) = da(c+b)

[ bc=cb and a+d=d+a; etc. YV a,bedecdV|

= (c,d) R (,b).

Thus R is symmetric.

(IIT) Let (@,b) R (c,d) and (c,d) R (g,f).

.ad(b+c) = be(a+d) and cf(d+e) = de(c+f)

bic _ atd die _ ctf
= 4t =2 and 4 = <
s>i+t=F+tandi+i=3+12
1 1 1 1 1 1 1 1
v -g=v-yado+g=o47
1 1 1 1 1 1 1 1
e T =~ F@weti=7+7%

= be (a+f) = af(b+e) =af(b+e)=be(a+f)
= (a,b) R (g,f).

Thus R is transitive.

Hence, R is an equivalence relation.

. We have:
f(z) = 2>+ 2and g(z) = =

x—1

. fog(z) = f(g(z)) = (9())* + 2
z \2 2242(z—1)%

= (171) +2= ngl)‘

_ 22’ —2a41) 3¢ det2

- (z-1° ?

1)
3(4)—4(2)+2 —
Hence, fog (2)= 28721 = 1282 — 8 — ¢

And gof(z) = g(f(z)) = %

_ a2 42
T o(e42)-1 T el

(32 942 o1
Hence, gof(-3) = 57 = 45 = 1 -

. Wehave: f: N — S, f(z) = 922 + 6z — 5.
Now f(z;) = f(z,) = 922 + 6z, — 5 =922 + 6z, — 5
= 9(z, — @) +6(z; —2y) =0
= (21 — 22) [9z1 + 9z2 + 6]
=z =122 [.z1,22€ N]
= f is one — one.
Lety € Sbean arbitrary number.
Nowy=f(z) =>y=92>+6z - 5=>y=3z+1)>-6
=>y+6=3c+1=>2z=/ELcN
= z=f"y)
Since f is one-one and onto = f is invertible.

Also f(y) = /25T



= @) ==
. f71(43): VBl _ 11 _ 9

—1
3 3
— /T69— _
and f 1 — \1639 1 — 133 1 — 4‘

. Given arelation 5in N x N, defined as

@, b) S(c, d), if a+d=b+c.

Reflexive Let (a, b) be any arbitrary element of N x N

ie. (a,b) € N x N,wherea,b e N

Now, as a+b=b+a

[ addition is commutative]

=~ (a,b) S(a, b)

So, S is reflexive.

Symmetric Let(a, b), (¢,d) € N x N, such that (a, b)

S(c, d). Then, a+d=b+c

=bt+c=a+d=c+b=d+a

= (¢,d)S(a,b)

So, S is symmetric.

Transitive Let (a, b), (¢, d), (e, f) € N x N such that (a, b) S(c, d) and (c, d) S(e, f).
Then, a+d=b+c and c+f=d+e

On adding the above equations, we get

a+d+c+f=b+c+d+e

=a+f=b+e= (a,b)S(e,f)

So, S is transitive.

Thus, S is reflexive, symmetric and transitive. Hence, S is an equivalence relation.

2 Marks
10. fog(z) =flg(=)]
=F(2=T) cereeerrssrnnns [ Since, g(z) =z —7]
R (= (R [ Since, f(z) =z 471
z

11.
12.

13.

= fog(z) == fog(7) =7
axb=2a+b—ab3*x4=2x3+4—-3x43%4—= -2
Given R=[(a,a2 ) : a is a prime number less than 5}
=R =[(2,8),(3,27)]

Range=[8,27]

1>(3)°'=(33er

Hence R is reflexive.



