Workshop Solutions to Section 2.6

1) The inverse of the function
f = {(013)1 (— 2-1)! (3:4‘); (5: —2), (1;7)} is
f_l = {(3,0), (1, —2), (413)1 ('—215)1 (711)]

2) Find the inverse of the function f(x) =2x+3.
Solution:
let y=2x+3

2x=y-3
-
T2
Now, change x with y (x © y)
x—3
Y=
L x=3
L) =—
3) Find the inverse of the function f(x) =3 —2x. 4) Find the inverse of the function f(x) =3 — 125 .
Solution: Solution:
let y=3-—2x Let y23-£
2x=3-y 2
_3v 2y=6-x
x== x=6—2y
Now, change x with y (x & y) Now, change x with y (x & y)
L 3-x A f)=6-2x
A f (x) = —2—

5) Find the inverse of the function f(x) =v2x —3.
Solution:

Let y =+2x—3 by squaring both sides

6) Find the inverse of the function f(x) = V3 — 2x.
Solution:
Let y = 3/3— 2x by cubing both sides

yi=2x-3 y>=3-2x
2x=y%2+3 2x=3-y3
- i;_q g 3""23'3
Now, change x with y (x & y) Now, change x with y (x & y)
_ x*+3 .. 3—xP
B 2 E 3
x“+3 Bl
s f = s fTH0) ==

7) Find the inverse of the function
f(x) =(2x+3)%x €[0,).

Solution:

let y=(2x+3)?

Take the square root for both sides
ﬁ =2x+3
2x = ﬁq 3
_ V3

2
Now, change x with y (x & y)

8) Find the inverse of the function f(x) = —(x — 3)3.
Solution:
et y=—(x-—3)%
-y = (x—3)
Take the cubic root for both sides
i/—_y =x—3
X = i/-———y +3

Now, change x with y (x & y)

y=VY—x+3

_ ¥x-3
y = f ) =V-x+3
Vx—3
T
9) Find the inverse of the function f(x) = ﬁ—; 10) Find the inverse of the function f(x) = ?
Solution: Solution:
let y= ﬁ let y= 1;—3
yx—-3)=x xy=x—3
xy—3y=x xy—x=-3
xy—x =3y ay—1)=-3
x(y—1) =3y e e s e
=S y-1 y-1 -(-1) 1-y
y-1 Now, change x with y (x & y)
Now, change x with y (x © y) = B
3x Y=1=
T 3 L ) =
= - =
& f_1 (x) = 1—x

x—1




11) Find the inverse of the function f(x) = E—;— ;
Solution:
x+2
Let y= ;‘_—5
y(x—3)=x+2
xy—3y=x+12

xy—x=3y+2
x(y—=1)=3y+2

12) Find the inverse of the function f(x) =vx+5.
Solution:

let y=+vx+5
Vx =y —5 by squaring both sides
x=(y—5)

Now, change x with y (x & y)
y=(x=5?

_ 3y+2
=7
| Now, change x with y (x < ) ~ fx)=(x—-5)?
_ 3x+2
T ox-1
g Sx+2
~ )= o

13) Find the inverse of the function f(x) = Vx5.
Solution:

Let y=Vx5
5

y:x;

2 =2
ys = (xa)s

x =iy

14) Find the inverse of the function f(x) = 2x3 —5.
Solution:
let y=2x*-5

2x3=y+5
3 y+5

take the cubic root for both sides

MI

w
[%2}

+
x = .4

N|

Now, change x withy (x & y)

2[x:5
2
Now, change x with y (x & y)
y =33 O T
.of-1 — 3.3 2
s e =1z
15) Find the inverse of the function f(x) = ’ %—2- 16) Evaluate
Solution: 2log,(5x+3)
3 [x+2 g : Solution:
Let y= = by cubing both sides 21002(55+3) = £ 1 3
y3 =x2
5y3 =x i 2 17) Evaluate
x = 5y3 2 log,25++9) .

Now, change x with y (x & y)
y=5x3-2

2 FYx)=5°—2

Solution:

log,26*+3) =5x +3

64X2

18) log,64 — log,32 + log,2 = lagz—gz—
= log,4 = log, 2>

= 2log,2
=2x1=2
OR
log,64 — log,32 + log,2 = log,2° — log,2° + log,2
=6—-5+1=2

27x3%
19) log;27 — log,81 + 5 logs3 = log, =

= log;81 = log;3*

= 4log;3
=4x1=4
OR
logs27 — logs81 + 5 logs = log;3® — logs3* +5x 1
=3-4+5=4

20) logs54 —log,2 = log352f
= logy27 = log;3® =3

21) if log,(6 +2x) =1, thenx=

Solution:

log,(6+2x)=1
2!092(6+2x) — 21

6+2x=2
2x=2—6=—4
x=-—2
22) If In(x+3)=5, thenx= 23) If In(x) =5, thenx=
Solution: Solution:
Inx+3)=5 In(x) =5
eln(x+3) — eS eln(x) —_ 85
x+3=e¢° x=e°

x=e"—3




24) If ¢@*3) =5 thenx =

Solution:
e(2¥-3) = §
Ine @3 = In5
2x—3 =1In5
2x=In5+3
In5+3

2

In2
25) logz2 = T

26)log 25 +1log 4 =log(25x4)
= log 100 = log 102
=2

27) log;18 — logs6 = logs -1-5-

= log;3
=1

6x20
15

28) log,6 — log,15 + log, 20 = log,
= log,8 = log,23
=3

29) eBI‘RZ e etnf i 23 =8

30) If 32 * =6, thenx=

Solution:
32-—x =6
logs3*™* = logs 6
2—x =log,6

x=2-—log;6 =2~—1log;(3x2)

31) Find the inverse of the function f(x) =5+ Inx.
Solution:
let y=5+Inx

Inx=y-5
elnx — p¥—5
x =gy "

Now, change x with y (x & ¥)
= ex—S

=2 —(logs3 +1og;2) = 2— (1 + log;2) a A=
=2-—1-—log;2
= 1 S 10932

32} Find the domain of the function
f(x) =sin"3(3x +5).

33} Find the domain of the function
f(x) = cos™1(3x—5).

Solution: Solution:
We know that the domain of sin™*(x) is [-1,1]. So, We know that the domain of cos™1(x) is[—1,1]. So,
-1<3x+5=<1 -1 <3x=5x<1
—-6<3x <-4 4<3x<6
2<x< 2 4 <x<
—h =X —5 "?")' <x<2
4 4
b =[-23] b =32

34) Find the domain of the function
f(x) =2sin"}x)+ 1.
Solution:
We know that the domain of sin™*(x) is [-11]. So,
D; = [-1,1]




Before proceeding to the questions 35-55, we should be aware of the following well-known right triangles:

30° — 607 Right Triangle

We know that 30° =§ and 60° = 13[-, so

W@l -2
w@-E )}
tan(5) = = tan(3) =3
ot (5) = V3 cot (3) = 7
see(§)= 5 see(5) = 2

2

30° — 60° Right Triangle

We know that 45° = E , SO
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35) sin?t (?) =

36) sin~t (?) =

Now, we should find the length of the opposite side using
the Pythagorean Theorem, so

lopposite|= _[(VI3) —32=vI3—9=vE=2

opp 2

s ta =
naE=2d "3

Solution: Solution:
(3 1 (VF
Let @ = sin (—5—) Let 8 = sin (2)
sing =2 sing =22
Use the 30° — 60° right triangle to find #. Thus, Use the 30° — 607 right triangle to find 6. Thus,
T T
g =— 8 =—
3 3
-1 _}_ _ =1 _1_ —
37) tan ( v’i) = 38) sin ( Jz') =
Solution: Solution:
i ] 2
Let B—tanl (ﬁ) Let t?-sm1 (ﬁ)
tan @ =5 sin@ e
Use the 302 — 60° right triangle to find 6. Thus, Use the 452 — 457 right triangle to find 8. Thus,
T b
= — 0 =—
6 4
39) If @ =cos™t (-\/-%-), then tana = 40) f o =cos? (%) , then csca =
Solution: (:.5 Solution:
= cos—1 (2 ) = cos—1(2
a = cos (\/ﬁ) 2] a = cos (Jﬁ)
3 adj 3 adj
cosa=-—p—=g— oS = — = ——
V13  hyp 3 Vi3 hyp

Now, we should find the length of the opposite side using
the Pythagorean Theorem, so

| opposite|= (\/13)2—32 =y13-9=V4=2

1 _hyp__wfl_S

o CSCa =— =
sina opp 2




41) If a =cos™t (g), then csca =

Solution:
a=cos"1(% 5
32
—i‘-—gi*)f AAD
cosa =g = T x

Now, we should find the length of the opposite side using
the Pythagorean Theorem, so
|opposite]= V52 — 42 =25 -16 =9 =3
1 hyp 5
sina opr "3

. CSCO =

42) i a = cos™! (i;) , then cota =

Solution:
- -1 (4
o = cos (5)
4 adj
cosa—5 =~ Tp

Now, we should find the length of the opposite side using
the Pythagorean Theorem, so

|opposite]= V52 — 42 =25 - 16 =19 =3

1 adj 4

tana opp 3

~ ocota =

43) If a =cos™! G) , then tana =

Solution:
— -1(%
o = cos (5)
_ 4 adj
cosa = 5= on

Now, we should find the length of the opposite side using
the Pythagorean Theorem, so

|opposite]|= V52 — 42 =+/25 — 16 = /9 = 3

44) If a =cos™ ! (-;5) , then sina =

Solution:
a = cos (%)
4 adj
cosa = g = @

Now, we should find the length of the opposite side using
the Pythagorean Theorem, so

|opposite] = V5% — 42 = /25 — 16 =9 = 3

t ! opp _3 sina wp .3
o o= =—=— - L —
an cota adj 4 hyp 5
: —1 4\ -1 A\ =
45) sin (cos (5)) = 46) tan (cos (5))
Solution: Solution:
Let @ = cos™t G) let @ = cos™! (g)
=i =2l
cosa == P cosa = ¢ o

Now, we should find the length of the opposite side using
the Pythagorean Theorem, so

|opposite|= V52 — 42 =25 — 16 = /9 =3

Now, we should find the length of the opposite side using
the Pythagorean Theorem, so

lopposite]= V52 — 42 = /25 — 16 =/9 =3

4 opp 3 ( N (4)) opp 3
i “1{_)] =¢i = —_— == H_)l= =— =
sin (cos (5)) sin(a) hep = 5 tan | cos 5 tan(a) adj _ 4

: =1 T2 = 48) cos(tan™'x) =

47) S,l n (25111 (5)) Solution:
Solution: G 2. “_“—Let 7= tan~tx %
s 2
Lot a=sm 1(3) r 'y tana=x=%

Sy o0
SnE == hyp @
Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so

|adjacent|= V52 — 22 =25 — 4 = /21

2
sin (Zsin“1 (5)) =sin (2a)
Now, use the identity sin(2x) = 2sin x.cosx . Thus,
2
sin (25in‘1 (—)) =sin(2a) = 2 sin(a )cos (a)

5

2 21 421

WYV Ve )
5 5 25

Now, we should find the length of the hypotenuse side
using the Pythagorean Theorem, so

|hypotenuse|=VxZ2 + 12 =vx2 + 1

adj 1
cos(tan"1 x) = cos(@) = —— = ———
hyp  Vx?+1

49) sin(tan™'x) =

Solution:
let ¢ =tan"'x
(4]
tanag =x = L’?
adj

Now, we should find the length of the hypotenuse side
using the Pythagorean Theorem, so
|hypotenuse|= Vx2 + 12 = Vx2 + 1

sin(tan~'x) =sin(a) = e { L
B S hyp V21

50) csc(tan™tx) =

Solution:
let @ =tan"'x
tana=x=ﬂ
adj

Now, we should find the length of the hypotenuse side
using the Pythagorean Theorem, so
|hypotenuse|=Vx2 + 12 =/x2 + 1

1  hyp vx*+1

sina opp x

csc(tan™! x) =csc(a) =




51) sec(tan™tx) =

Solution:
Let @ =tan"lx
tang = x = 22
adj

Now, we should find the length of the hypotenuse side
using the Pythagorean Theorem, so
Ihypotenuse|=Vx2 + 12 =+x2 + 1

1 _hyp_\/x2+1_ e

cosa adj 1

sec(tan' x) =sec(a) =

52) sec (sin‘lg) =

Solution:
1 2 ’

let a =sin~ %
'3
sing=2=:%
Now, we should find the length of the adjacent side using

the Pythagorean Theorem, so

|adjacent|= V32 — x2 = V9 — x2
1 hyp _ 3
cosa  adj /9_2

sec (sin"1 %) =sec(a) =

53) cot (sin‘1 g—) =

Solution:
PO 4
Let a =sin 1;
& x
sing =2=22
3 hyp

Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so

|adjacent|= V32 — x2 = V9 — x2

1  adj V9—x?
tana E‘Eﬁ - x

cot (sin‘1 g) = cot(a) =

s ‘1-:\5 ag
54) tan (sm 3)
Solution:
Let a = sin‘lg

sing===2¢%
3  hyp
Now, we should find the length of the adjacent side using

the Pythagorean Theorem, so
|adjacent|= V3?2 — x2 = /9 — x2
1 opp _ i

x
= _1
tan (sm —3) =tan(a) = = = _fj = —H--g 5

55) cos (sin*1 g) =

Solution:

Let 13

a =sin =
3

sing = x = onp
3 hyp
Now, we should find the length of the adjacent side using

the Pythagorean Theorem, so
|adjacent|= V32 — x2 = V9 — x2

dj = V9eepd
cos (sin'1 %) = cos(a) = :_y;_' =—




