Workshop Solutions to Sections 2.1 and 2.2

1) Find the domain of the function f(x) =9 — x?2.
Solution:
Since f(x) is a polynomial, then

Dy =R = (—00,)

Note: The domain of any polynomial is R .

2) Find the range of the function f(x) =9 —x?2.
Solution:
Rf = (—oo, 9]

3) Find the domain of the function f(x) =6 —2x.
Solution:
Since f(x) is a polynomial, then

Df = R = (=00, )

4) Find the range of the function f(x) =6 — 2x.
Since f(x) is a polynomial of degree one (i. e. is of an odd
degree), then

Rf =R = (—oo, oo)

5) Find the domain of the function f(x) = x? —2x — 3.
Solution:
Since f(x) is a polynomial, then

Dy =R = (—00,)

6) Find the domain of the function f(x) = 1+ 2x3 — x°.
Since f(x) is a polynomial, then
D =R = (—00,m)

7) Find the domain of the function f(x) =5.
Solution:
Since f(x) is a polynomial, then

D =R = (—00,)

8) Find the range of the function f(x) =5.
Solution:

Rf = {5}

9) Find the domain of the function f(x) = |x —1].

Solution:

Since f(x) is an absolute value of a polynomial, then
Dy = R = (—00,)

Note: The domain of an absolute value of any polynomial
isR.

10) Find the domain of the function f(x) = |x + 5] .

Solution:

Since f(x) is an absolute value of a polynomial, then
Dy = R = (—00, )

11) Find the domain of the function f(x) = |x].

Solution:

Since f(x) is an absolute value of a polynomial, then
Df =R = (—0o0,)

12) Find the range of the function f(x) = |x| .
Solution:

Note: The range of an absolute value of any polynomial
is always [0, 00) .

13) Find the domain of the function f(x) = |3x — 6].

Solution:

Since f(x) is an absolute value of a polynomial, then
Dy = R = (—00,)

14) Find the domain of the function f(x) =9 — 3x]|.

Solution:

Since f(x) is an absolute value of a polynomial, then
Df = R = (—o0,m)

15) Find the domain of the function

2
Fo) =

Solution:
f(x)is defined when x —3#0 = x # 3. So,
Df =R\ {3} = (=0,3)U(3, )

16) Find the domain of the function

x—2
f(x)=x+3

Solution:
f(x) is defined when x +3# 0 = x # —3. So,
Dr =R\ {=3} = (=0, =3)U(=3,»)




17) Find the domain of the function

2
)=

Solution:
f(x)isdefinedwhen x2—9# 0= x2#9 = x # 3.
So,

Dy =R\ {-3,3} = (=0, -3)U(-3,3)U(3, »)

18) Find the domain of the function

() = x+2
flx  x2—-5x+6
Solution:

f(x) is defined when x? —5x + 6 # 0
= x—-2)x—3)#0 = x#2 or x # 3. So,

Df = R\ {2,3} = (-0,2)U(2,3)U(3, )

19) Find the domain of the function
() = x+ 2
f) = x2—x—6
Solution:
f(x) is defined when x2 —x — 6 # 0

=S x+2)(x—3)#0 = x# —2 or x # 3. So,

Dy = R\ {=233} = (-, ~2)U(~23)U(3,%)

20) Find the domain of the function
x+2
f® =
Solution:
f(x) is defined when x2? + 9 # 0 but for any value x the
denominator x% + 9 cannot be 0. So,

Df =R = (—O0,00)

21) Find the domain of the function

flx)=3Vx -3

Df =R = (—O0,00)

Solution:

22) Find the domain of the function

fx)=+vx-3
f(x)is definedwhen x =3 >0 = x = 3 because f(x)
is an even root. So,

Note: The domain of an odd root of any polynomial Dy = [3, )
isR.
23) Find the domain of the function 24) Find the domain of the function

f(x)=v3—x
Solution:

f(x)isdefinedwhen 3—x>0 = —x>-3 = x<3
because f(x) is an even root. So,

f(x)=vx+3
f(x)is definedwhen x +3 >0 = x = —3 because
f(x) is an even root. So,

Dy = (—o,3] Dy =[-3,)

25) Find the domain of the function 26) Find the range of the function
flx) =v-x fx) =v—x

Solution: Solution:

f(x) is defined when —x >0 = x < 0 because f(x) is Rf = [0, )

an even root. So,
Dy = (=,0]

Note: The range of an even root is always > 0 .

27) Find the domain of the function

28) Find the domain of the function

Solution: _ Vx =3
f(x)is definedwhen 9 —x?2 >0 = —x2>-9 = Solution:
2<9 = Vi2<V9 = |x| <3 = —3<x<3. |f(x)isdefinedwhen x—-3>0 = x>3. So,
So, Dy = (3, )
Dy =[-3,3]
29) Find the domain of the function 30) Find the domain of the function
FO) =l F) = =9
V9 — x? Solution:

Solution:
f(x) is defined when 9 —x?2 >0 = —x2 > -9
= x2<9= Vx2<V9 = |x|<3 = -3<x<3.
So,
D; = (=3,3)

f(x) is defined when x2 —9>0 = x2>9
= Vx2>v9 = |x| >3 = x>3 or x<-3.
So,
Df = (—o0,—3] U [3,)




31) Find the range of the function

f(x)=+x?2-9

Solution:

32) Find the domain of the function

£00) x+2
X) = ———

Vx2 -9
Solution:

f(x) is defined when x2 -9 >0 = x2>9

= Vx2>v9 = |x|>3 = x>3 or x<-3.
So,

33) Find the domain of the function

f(x) =9+ x?
Solution:

f(x) is defined when 9 + x2 > 0 but it is always true for
any value x . So,

34) Find the domain of the function

flx) = Vx2—25
Solution:

f(x) is defined when x? — 25 >0 = x2 > 25
= Vx2>+25 = |x| =5 = x>5 or x<-5.
So,

35) Find the domain of the function

flx) = Y16 — x2
Solution:

f(x) is defined when 16 —x2 >0 = —x?>-16 =

x2<16 = Vx2<V16 = |x| <4 = —4<x<4.

36) Find the range of the function

f(x) =16 — x?
Solution:

We know that f(x) is defined when 16 —x2 > 0
= —x2>-16 = x2<16 = x2<V16

So, = |x|] <4 = —4<x<4. So,
Df = [—4,4] Dy = [—4,4]
Using Dy we find the outputs vary from 0 to 4. Hence,

Ry =[0,4]
37) Find the domain of the function 38) Find the domain of the function

X+ |x| 1 <0

fe)=— fo={"% *
Solution: X, x=0

f(x) is defined when x # 0. So,
Dy = R\ {0} = (—,0) U (0, 0)

Solution:
It is clear from the definition of the function f(x) that
Df =R = (—oo, OO)

39) Find the domain of the function

Fo =2V

X) = ——
Vx? +1
Solution:
f(x) is defined when
1-x20 = Dg=[0)
2- x> +1 > 0 but this is always true for all x
Hence,
Df=D\/§nD\/m= [0,00)ﬂ]R= [O,OO)

40) Find the domain of the function
fX)=vx—1++vVx+3

Solution:

f(x) is defined when
1-x—-120 =x=21 = Djz=z=[100)
2-x+320 =>x=2-3 = Dpm=[-3x)
Hence,

Df =D 55 N D 775 = [1,0) N [-3,00) = [1, )

41) The function f(x) = 3x* + x2 + 1 is a polynomial
function.

42) The function f(x) = 5x3 + x? + 7 is a cubic function.

43) The function f(x) = —3x2 + 7 is a quadratic
function.

44) The function f(x) = 2x + 3 is a linear function.

45) The function f(x) = x7 is a power function.

2x+3 . . .
1 is a rational function.

46) The function f(x) = o

. -3 . . .
47) The function f(x) = z? is a rational function and we
can say it is an algebraic function as well.

48) The function f(x) = sinx is a trigonometric function.




49) The function f(x) = e* is a natural exponential

50) The function f(x) = 3% is a general exponential

function. function.

51) The function f(x) = x? ++/x — 2 is an algebraic 52) The function f(x) = —3 is a constant function.
function.

53) The function f(x) = logsz x is a general logarithmic 54) The function f(x) = Inx is a natural logarithmic
function. function.

55) The function f(x) = 3x* +x2+ 1 is 56) The function f(x) =9 —x? is

Solution: Solution:

(=) =3=0)*+(—x)?+1=3x"+x*+1=f(x)
Hence,
f(x) is an even function.

fC=x)=9-(-x)?=9-x%=f(x)
Hence,
f(x) is an even function.

57) The function f(x) = x°> —x is

58) The function f(x) =2 — ¥x is

Solution: Solution:
f3) = (0° = () = =2 +x fex)=2-fn=2-Y=x=2+¥x
. = (" =0 =—f() - (-2-%)
' . Hence,
f(x) is an odd function. f(x) is neither even nor odd.
: _ 2. : 3
59) The function f(x) = 3x +\/m is 60) The function f(x) = N
Solution: Solution:
F(=) = 3(=) + —— 35+ —— F(=) = —— -
—X) = —X _— = —35X _— —X) = = = X
J(=x)2+9 Vx2+9 J(Ex)2+9 Vx?2+49
_ (3 2 ) Hence,
- x VX2 +9 f(x) is an even function.
Hence,

f(x) is neither even nor odd.

61) The function f(x) = V4 +x? is
Solution:

f0) =+ (02 =Va+a? = f()

62) The function f(x) =3 is

Solution:

Since the graph of the constant function 3 is symmetric
about the y — axis, then

Hence, . .
f(x) is an even function. f(x) s an even function.
. _9—x?% . . _ x%-4
63) The function f(x) = 5 s 64) The function f(x) = ol
Solution: Solution:
flony =220 _9x S P . e TS
YE -2 T2 Ym0z r1 w1 IV
o (9—x? Hence,
T\ x+2 f(x) is an even function.
Hence,
f(x) is neither even nor odd.
65) The function f(x) = 3|x| is 66) The function f(x) =x72 is
Solution: Solution:
f(=x) =3[(=x)| = 3|x| = f(x) _2_1
Hence, f)=x7"= 2
f(x) is an even function. _ 1

Hence, f(x) isan even function.




67) The function f(x) =x3—2x+5 is

Solution:

f=x)=(—x)3%-2(-x)+5 =—x3+2x+5
=—(x3-2x-5)

Hence,

f(x) is neither even nor odd.

68) The function f(x) = Vx5 —x3 +x is

Solution:
f(=x) = (=205 = (=0)® + (=x) = —Yx5 +x3 —x
—(\/E X +x)=—f(x)

69) The function f(x) =7 is

Solution:

Since the graph of the constant function 7 is symmetric
about the y — axis, then

f(x) is an even function.

Hence,
f(x) is an odd function.
70) The function f(x) = 3: is
Solution:
= (—x)°—4 —x*—-4_  x*+4
A (—0F+1 —x3+1  —x°+1
Hence,

f(x) is neither even nor odd.

-1 .

71) The function f(x) = is

3+3
Solution:
( )_(—x)z—l_ -1 x*-1
f x_(—x)3+3_—x3+3_ x3 -3
Hence,

f(x) is neither even nor odd.

72) The function f(x) = x®—4x? +1 is
f(=x) = (-x)°

Hence,

f(x) is an even function.

—4(—x)?+1=x°—4x’>+1=f(x)

73) The function f(x) = x? is increasing on (0, ©).

74) The function f(x) = x? is decreasing on (—, 0).

75) The function f(x) = x3 is increasing on (—, ).

76) The function f(x) = x3 is not decreasing at all.

77) The function f(x) = v/x is increasing on (0, o).

78) The function f(x) = v/x is not decreasing at all.

79) The function f(x) = % is not increasing at all.

80) The function f(x) = i is decreasing on (—0, ©).




