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Learning Objectives

By the end of the lesson | hope that you understand and can apply the following to a range of
questions from the Unit 3 and 4 Specialist Mathematics course.

« Understand how we can find and use the derivatives of the inverse circular functions

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com




Recap

W\

In previous lessons we have been looking at the basics of differentiation and then moved onto the X
idea of finding the derivate of x = f(y).
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We now move onto the much more exciting concepts of derivatives of inverse circular functions!

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook
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Let’s find the derivative of sin™1(x)

Start with the answer and work backwards?

If £(x) = sin™(x) then f'(x) = == for x € (-1,1)
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Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Let’s find the derivative of cos™1(x) 3

Start with the answer and work backwards?

If £(x) = cos~1(x) thenf’(x)zl_\/?lxzforxe(—l,l) Sm{j . @SQ:] = \\z
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The graph for reference
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Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Let’s find the derivative of tan™! (x)

Start with the answer and work backwards? 5
V
If f(x) =tan"1(x) then f'(x) = 1+1x2 forx e R o 3 = \ + )('OI\(\)'
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The graph for reference

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



General inverse circular functions

And here they are again but for the summary book!

Inverse circular functions

s ] X ’
fit—aa)— R, J(x) = Sin (5) Fix) = —
—1{X 7 -
f: (_aa a) —? R, f(X) = COS (5), f (_X) =

f:R—-R, fix) = tan‘l(g), f(x) = ——

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Examples

Differentiate each of the following with respect to x

sin~1 (g) ﬂ = SN’ CZ%

cos™1(4x)
[ 2x 1= |
tan 1<?> j
sin~t(x? - 1) \( qQ — > 2

Inverse circular functions

oz /
fi(-a,@) >R,  f(x)=sin (;) ) =

e
2 R _ 1 X : o -1
fi(-a,a) - R, f(x) = cos (;), f(x) = —
“R — _ B et ; _ a
FIRSR, fo=an(2), fw=os

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com




Inverse circular functions

Examples fram >R fw=sn(D) f@=—=
P T ’ al : P =l
-1fX ’ =1

frin(=a:a)—R; i Ea=2C0S (2), f(x) = —

Differentiate each of the following with respect to x =X

% a3 _ -1 f Y — a
L (f) FiR>R, F(x) = tan (a) F® ==
3
cos 1(4x)

-1 X
Y = =S /)
1/CP

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Inverse circular functions

e (2 ’
Examples ficam =R f@=sn(3) =

—1fX ’
f: (_a’ a) - R’ f(.x) = COS (;), f (_x) =

Differentiate each of the following with respect to x

SR s a1 X oA
sin™?! (g) JiR-R, f(x) = tan '(a), f(x)

cos™1(4x)

2x
tan~1| =
an (3)

3
sin~1(x% -1 -_
( ) >

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Inverse circular functions

e (2 ’
Examples ficam =R f@=sn(3) =

ficam - fm=cos(2) =
Differentiate each of the following with respect to x ¢

. Ff:RoR, F) = tan"(%), == j’_ —
sin”! (3) Y = faan C”_?f > U= 2
cos™1(4x) S S
tan~1 <Z3_x> H _ ( - ( u) duvm = A
i - 3
sin~t(x? - 1) ¥

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Inverse circular functions

s — — &} -1 f / —
Examples fi(-a,a) >R,  f(x)=sin (a) 9= =
ficam - fm=cos(2) = a

Differentiate each of the following with respect to x a a% — x2

N FiR—R, Fx) = tan"(%), F® ==
sin~* (§) . 2 2

Y= S (L= 1) U= -
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Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Learning Objectives: Revisited

By the end of the lesson | hope that you understand and can apply the following to a range of
questions from the Unit 3 and 4 Specialist Mathematics course.

« Understand how we can find and use the derivatives of the inverse circular functions

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Work to be completed

The following represents the minimum work which should be completed.

The more questions you answer from each exercise, chapter review and Checkpoints the
better you chance of gaining an excellent study score in November.

Specialist Mathematics Units 3 and 4 Textbook

Chapter 8
Exercise 8C: Derivatives of inverse circular functions
Questions: All questions

Note: | have been advised to set you all questions from Chapters 6 and 7 to ensure you are
sufficiently prepared for Chapters 8, 9 and 10. The exact quote | have is, “If they don’t do
them all they won’t be able to access the content in those chapters and may well fail”.

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com




