LLALTIPYTHY Chapter 2 — Relations and Functions

More Questions and Solutions)
3 mark question

14. Find the domain and range of the function
1

f(x) = 7—-

Soln: f(x) = \/;1_—7

f(x) is defined if x—-7>0=>x>7
. Domain = (7, )

Let f(x) =y
1 1
th = SAVx=T7=—
eny= 7— v y
' 1 1
x-7=—,x=—+7
y’ y*

xe(7,o)=>yekR"
Hence range =R’

4 mark question
15. Consider the functions f(x) = Vx—-2,

x+1

w

(i) Find the domain of f (ii) Find the domain of g

(i) f+g)x - (@iv) (fg)Xx) |
Soln: (i) fx) = X2 and g(x) = 3 —

Domain of fis x=2 20, ie x22.

(i) x-2x+1=0=>(x -1y =0=x=1

- Domain ofgisR—{1}
' X+1

(i) (£ + g) () = fR) + g) = VX =2+ 57509

iv) (f; = f(x) . 8(X)
) (@) (5~ x+1  _ (x+1)Vx-2
- ux—2.x2_2x+1 - xP-2x+1

6 mark question

16. (i) If f(x) = ax + b where a and b are integers

f(-1) =-5 and f(3) =3 then find a and b.
(i) If 2a +b,a—-b) =(8,3) then find a and b.
Soln: (i) f(x) =ax+Db A

f-l)=-5=a(-1)+b=-3

- =-at+b=-5-——-(1)

f(3)=3 =a(3)+b=3

= 3a- 3-—-(2)
2)-(1)—>4a=8

a=2 . b=-5+a=-5+2=-3
sa=2,b=-3

(@) (2a+b,a-b)=(8,3)

2a+b=8,a-b=3
Adding, 3a =11

!

S 3 |
11 2
b=a-3=—-3=—
3 3

11 2

"a:— = —

3 b 3

1. The relation fis defined by f(x) = {
The relation g is defined by
x2,0<x<2

X) =
8(x) {3x,2$x$10

Show that fis a function and gisnota function. °

x2,0$x$3

Soln: Given f(x) = {3x 3<x<10-

For’thex;alu<:s05x<3and3<}|c.<_IO,f(")is

uniquer deﬁned.

r

x2,0$x53
3x,3<x<10

sr_"rai- RS o,

SR



5. Find the domain and the range of the real function

]
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mxz=32=9md3x=3 x3=9,
- f(3) is also uniquely defined.
- f{x) i uniquely defined for all values of x such
_ that()sxSIO. . fis a function.

x2,0.<_ x<2
Also given 8(X) = 13x 2 < x <10

For the values of x, such that 0 < x < 2 and
7 <x <10, g(x) is uniquely defined.
Whenx=2,x*=4and 3x=3 x2=6.

ie, 2 has two images in g.

.. g(2)isnot uniquely defined. .". g is not a function.
f(1.1)-f(1

), 1ff ()=, find —(ﬁ

soln: Given f(x) = x*

fL)-f(1)  (.)*-1* 1211 021
(Li-1) — (@a-1y o1 0l
21
= =21

3. Find the domain of the function

x2 +2x+1
Sx)= x2 —8x+12

x2 +2x+1
Soln: Given f(x) = "2 _g. .17 -

f(x) is not defined for the values of x for which ‘
x-8x+12=0.
X-8x+12=0=(x-2) (x-6)=0
= x=2o0rx=06.
». f(x) is defined for all real values of x other than
x=2and x = 6.
.. Domain of f =R — {2, 6}.
4. Find the domain and the range of the real function

fdefined by f(x) = Jx-1.

Soln: Given f(x) = {/x—1.
f(x) is defined for all values of x such that
x—120=>x21.

~. Domain of f = set of all real values 2 1=[1,)

Herey = f(x) = /x-1

Whenx =1,y =0.

Also forallx> 1,y >0 _

‘. Range of £ = [0, ) = set of non-negative reals.

X2
= <| x5
6. Letf .1+X2

[ defined by f (x) = [x - 1|.

Soln: Given f(x) =[x - 1|.
Since the modulus of a real num-
ber is uniquely defined for all real
values of x, domain of f = set of
real numbers = R.
Since modulus of a real number
is a non-negative real number,
range of f = set of non-negative
real numbers = [0, )

J : XGR} be a function from

R into R. Determine the range of f.

XZ

Soln: Given f(x)= | 2 -

Clearly, f(x) is defined for all real values of x.
- Domain of f=R
<2
Herey= 7,2 =(l +x)y=x¥=y+xy=x
Y
A a2

=>x2(1—y)=y:>x2=l—”— F Ty

_y'

Y
Ty O
-y

y .
Also wheny =1, 1—__y‘ is not defined.

When y =0,

. We cannot take the value y = 1.

Now for all other values of y > 1, 77 i 1s negative.
S 0<y<l g
. Range of y = [0, 1).
7. Letf, g: R— Rbe defined, respectively by
fx)=x+1,g(x)=2x-3.Find f+g,f-g and—.
‘ g
Soln: Given f, g: R — R is defined by f(x) = x + 1 and
g(x)=2x-3.
s f+g f-gand —g— are functions from R — R.

We have (f+g) (x) = f(x) + g(x)
=x+1+2x-3=3x-2 forallx € R.

(£~ 8) () = f(x) — g(x)
=xt+1-(2x-3)=4-x, forallxe R.

£ f(x)
(g)(x) =

. 3
1e, forallx e R - {5} .

X+1
Ix—3 for all

g(x) ~
5 x€ R—{x:2x-3=0}



