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[A] Inverse functions
Remember the following properties of y = f(x) and its inverse y = £ (x)

[i] The equation of y = f1(x) is found by interchanging the x— and y— values of y = f{x).
[ii] The inverse function 7~1(x)is a reflection of Alx) about the line y = x.
[iii] The domain of Ax) becomes the range of /' (x) and the range of fx) becomes the domain

of f1(x).

Examples
[1] [a] Sketch the graph of x) = (x — 1)*and its inverse.

[b] Find the equation of its inverse. State the domain and range of this inverse function.

Flx)= ¥ +1,D: All real x; R :All real y
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[2] [a] Find the greatest domain over which f{x) = x2 — 2x has an inverse function by sketching

f(x) and £ (x).

D:x>1

[b] Find the equation of the inverse function.

y=vx+1 +1
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[B] Inverse Trigonometric Functions :

Know your three basic graphsi.e. y = sin”'x, y = cos™'x and y = tan"'x with their respective

domain and range.

Examples

[1] Sketch the graph of y = —2 sin™' 3x stating its domain and range.
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[2] Evaluate the following :

[a] 2sin—1(_ _,/—1'2:] + cos! [_ lz_g_ )

[b] cos (2 sin” (—1%—))

w A
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[3] [a] Write down the general solution of tanx = L

3

x=nn+LZ

[b] Find the solution given by n =~2.
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[4] [a] Find the second derivative of sin™" (g) .

—_x
Ja-x%’

[b] Hence, find the equation of the tangent to the curve y = sin”’ (%) at the point (1, %) .

6y-2J3x+2J3 ~n=0
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1
[5] Find %(x tan™lx — %ln ¢ +x2)) . Hence evaluate I _, tan"'xdx correct to 2 decimal

I
places.




C.E.M. - 3 Unit Review - Inverse functions and inverse trig. functions

Page 8

[6] Find :

3
R

[a] j.4 ————dx
§ Jo- 162

EEN
5 1
[b] -[ I 1+25x2
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[7] Differentiate with respect to x

[a] In (sin'1 Zx)

2

sin"12x4/1 — 4x?

[b] e
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[8] [a] Show that if 0 <ot < 1 and 0 <f <1, then

lajocﬁﬁ)

tan~loL+tan"!B = tan™! (

[b] A flag-post 9 metres high stands on the top of a support, the top of which is 16 metres
above the eye-level of an observer. If the flag-pole subtends an angle of © at the eye of the
observer who is standing x metres from the support, prove (with the aid of a diagram) that :

eztn“( ox )
A\ X2 + 400
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[c] Hence, or otherwise, determine the distance the observer must stand from the support to
give O a maximum value.

x=20m
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[Alnverse functmn

Remember the following properties of y =f(x) and its inverse y =1~ 1)

[i] The equation of y = f" 1(x) is found by interchanging the x— and y— values of y = - f(x).

[ii] The inverse function F1(x)is a reflection of #x) about the tine y =x.

[fif] The domain of Ax) becomes the range of £1(x) and the range of f(x) becomes the domain

of F1(x).

Examples
[1] [a] Sketch the graph of Ax) =

q :
(c—1)*and its inverse. )

= (943
B - 9~| /
Y= rﬂ

,.

IS

/
/

g i @:-/v/

4

[b] Find the equation of its inverse. State the domain and range of this inverse function.

\J :3.\5{ +1 /

AER
4eR /

If‘l (53] =x5+1,D: All real x; R :All real y

N
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[2] [a] Find the greatest domain over w}nch f{x) =x* — 2x has an inverse ﬁmctlon by sketchmg

fx) and /().

9

f)= 201-2)

& [b] Find the equation of the inverse function..
| + 1:q’—2xJ 1
2

1t = (9 -D

/S

At
~\+r-/

sub (0 2)

SR = (e ST

y=,}x+1 +1

=%

o i\('l
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Bl Inverse Tngunometnc Functmns H

2 R . 3o i g

Know your three basic graphsie. y =sin” x y= cosxandy= tan x with thelr respectlve

'domam and range.
t
Examples

[1] Sketch the graph of y = —2 sin '3x stating its dormain and range.

9 <3¢ -r¢d¢
1 b ¢ted = > 2
3 /3 Yo —n /g T
Y
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S = } > A
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3, 3
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[a] ZSm@(_ 71_2_J oo™ (_ _2_) , ‘ 2

(3
. 2x =T + 4T
4/ 4
> T )
3/
[b] cos (2 sin”! (%)) H
b pesinT ;

)3

g5/

C C{)Sz)@ = 2605%"
-‘ 2 (5

b Hq /
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[3] [2] Write dowh the general solution of tanx = :/1? S

Ao &
g” .

;'1:%+ﬂ$/ nez.

x=nm+%

[b] Find the solution given by r=-2.

-2, A =2
n | T 1?

= -{%rr

Tiz
6

((-u
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[4] [a] Find the second defivative of sin™ (%) .

T
- (4‘_7(22 2
Y= -1 (g1 -2
- A /’
CERE

—
Ja-y’

[b] Hence, find the equation of the tangent to the curve y = sin” (—Jg) at the point (1, E) .

2 6
= 5=

s_
N

L€
L R
\j 6 ‘6(1/')
\(3\’-77___;65 :T('"

I6y—2,—/§x;i-2‘/§‘ —'51:=Q |
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g Differentiate with respect o ¥ : [5] [a] Show that if0 <0< 1 and 0 < B < 1, then
. l . .
cf=lnd - . . f Lo
[a]ln(@) g's '\-\—411% 2 . m—1a+tan-1;3 . _,(laﬂ:.;)
sinT2x / : S
, Rztun™ o0 17 R 4!
. an H i) O +m3 - B
tan(R18) - fanh rtanB /
' vmﬂmﬁ

= .2 )
S NT=4uy/
" 1-op
Rt8 < +ap (o«ug / |
)/

¢

1 -

— 'l g - +Wn" (atg
sin'2x/1-4%* «0( B
[b] em-li i W—'l) - '“l_
M(e’ . * = e %,%,xlixy{rw = A ooy
. H‘—Z o AU [b]Aﬂagpost9metresh1ghstandsonthetopofasupport, thetopofwhxchls 16metres
. g ' : above the eye-level of an observer. If the flag-pole subtends an angle of @ at the eye of the
= 2 e on, T observer who is standing x metres from the support, prove (with the aid of a diagram) that :
4 Hll / » I ) :
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[c] Hence, or otherwise, determine the distance the observer must stand from the support to

give © a maximutn value.

—Hm“
’)GHOO
4 - - 9014900 - 97.2
NAV x Hoo 92. 27
ot " L
l Lw x*400)*
+(7\1+400 ( J«Yﬁ)
(- ¢, QO¥900) - 1B
2 2 —_—
14400)" +BIX / (re08y=
';}—"q“)(— H]q,\éﬁ@\
MW= - - 40 + 0° -
UJNU(\QQ\O ~360/ "
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