Mathematics First Course _2024/2025 Prof, Dr Rugayah K. Mohammed

5. Domain and Range

If the value of one variable y is completely determined by the value of x (that is, y
depends on the value of x), we say that y 1s a function of x. Often the value of y 1s
given by a rule or formula that says how to calculate it from the variable x. For
instance, the equation A = mr?is a rule that calculates the area A of a circle from its

radius r.

A symbolic way to say y is a function of x is by writing:

y = f(x) (y is a function of x)

In this notation:
The symbol { represents the function.
The letter x, called the independent variable, represents the input value of f.
v , the dependent variable, represents the corresponding output value of f at x.

Domain(Dy) represents values of (x);

X ﬂ j'. ﬁ r’i X i
Input Output
(domain) (range)

Domain(Ry) represents values of (y);

For real-valued domains and ranges, the following points should be satisfied:

a
1. We cannot divide by zero. The denominator cannot be zero. (E)

2. Any value under the square root cannot be negative
» To find the Domain (Df):
|. Find (y) in terms of (x);
2. Avoid: (a) division by zero: (b) root value (complex number (=)
» To find the Range:
1. Find (x) in terms of y;
2. Avoid: (a) division by zero; (b) root value (complex number (v/—)
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E-i'ample 1: Find the domain and range of y = x% + 1

Solution: D —o0o <x < o0 or;:; Df:R
Rs Xt =y—1

X i,/y 1)

Example 2: Find the domain and range of y = v/x + 1
Solution: D;; x4+1 20 ;;; x =2 —1
R y=0 V+= +

Example 3: Find the domain and range of y = 1 +/x

Solution: D¢, x> 0

Rg miny0=0 ;; y=1+0=1;; y=1
Example 4: Find the domain and range of (x — 2)? + (y+ 1)? =
Solution: (y+1)? =9—(x —2)?

(y+1) = +/9—(x — 2)2

y=—-14£9—(x—2)?
=lar—=2)" N0 ) (x ~2)" <9 =3 = (-2} <3
D —1<x=<05
R (x—2)? =9—(y + 1)?

(x—2) =+y9-( +1)?

x=219-(y +1)2

9—(y+1D?=>0 ;(y+1)?<9 ;; -3<(y+1)<3

R —4<y<s2
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— - 1 1
Example 5: Find the domain and range of y = ety
5 o X

Solution: D¢, x + 4 # and x + —4
_ (x+4)-(x—-4) _ 8
T (x—4)x(x+4) x2-16

y(x? —16) =8

yx2—16y=8;; yx*=8+16y X =
5 8+16 y sk |
y ' e
8+16y =20 ;; yz—% o 0 :
R y<-—: U y>0

Example 6: Find the domain of y = Vx — 1 ++v9 — x2
Solution: x—1 =0;;; x =21
9—x2>0;; x2<9::'—3.<x <3

Dg1<x<3

Example 7: Find the domain and range of y = Vi —x +2
Solution: 0 <4 —+Vx+2;;; vx+2 <4;;x+2 <16;;;x <14

For ¥x4+2™ 0. < x+2;;; -2<x

Df -2 <x <14 Xy
Fory minVx+2 =0 ;; y=v4—-0 e thththth
Max VX ¥2 =VIE+2 =4;;y=VE—4=0 T W
Reg 05y <2
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