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(" Te reo Maori terms

)
( )
ture pu paronaki
power rule derivative
Open in Te Aka Open in Te Aka
\_ J
4 -— -— ° ° ° N\
paronaki tuhituhinana
kupu-kupu Leibniz
differentiate term-by-term leibniz notation
\ Open in Te Aka Open in Te Aka )
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" The Power Rule O )

(Key idea 2 ) ( with a coefficient Za
If f(x) = x" then If f(x) = ax" then f(x) = anx""'.
f(x)=nx""" fix) =5x* — f(x) = 20x°
Multiply by the exponent, then [ > - =
drop the exponent by one. Common mistake

\ = Multiply by the coefficient too.

For f(x) = 3x*: f(x) = 3x4x x> =
\12x3, not 4x°. )

¢ = copy this into your book. Boxes without a pencil are just to read.
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" Differentiate Term by Term O
( Key idea ¢\ [ Example B
Differentiation is linear: differ- f(x) = 3x* + 6x* — 7x* — 2x + 3
entiate each term onits own and
f(x) = 12x* + 18x* — 14x — 2
add the results. ) )
| A constant differentiates to 0. ) \(The 3 differentiates to 0.)

¢ = copy this into your book. Boxes without a pencil are just to read.
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" Rewrite as Powers First

( Key idea ¢\ [ Fractions h
Write fractions and roots as 5, 2
X)=3x"+-+5
powers of x first, then use the fx) X
power rule: =3+ 2x 1 +5 ,
L - %:X—z f’(x):6x—2x‘2=6x—)§
X X \ y,
VX = X3 (Roots Za
\_ J
f(x) = 4v/x = 4x2
1 2
X)=2X"2 = —
f(x) 7
\_ \_ a,
Dm%ng%glg\?%msr 1|;Lrjlr{cot'3r(1)sur book. Boxes without a nencil are iust to read. TR TSR
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" Simplify First: Products & Quotients

( Expand first ¢ ) [ pivide through first 2 )
fix) = (2x = 1)(x + 3) flx) A3 4+ TX — 6X — 5
= 2X* + 5X — 3 - X2
X) = 4X + 5 =4X+7—6x"" —5x?
J® J 610
fx)=4+ e} + @
\ y
( Common mistake b
LDivide every term by the denominator: (x* + 2x)/x = x* + 2, not x> + 2.

_J

¢ = copy this into your book. Boxes without a pencil are just to read.
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(— Start Tasks Pl

e N\ N\ N

1. f(x) = x% Find f (x). 2. f(x) = x. Find f (x). 3. f(x) = x*. Find f (x).

. /o /o J

(4. fx) = 2. Find £ (). | [ 5. fox) = 3%, Find £(x). | [ 6. f(x) = 5% Find £ (x). |

\. J . J U J

(" N\ ("

7500 =3 +3x Find | [ 8 fx) = 2 + 5x. Find | [ 9. f(x) = 3x* + x2 Find |
f (). £ (x). f(x).




(" Start Tasks — Answers

7 T)

r

Vs

J\.

1 f(x) = 2x 4, f(x) = 4x 7.f(x)=2x+3
(2. f(x) = 3x* 1 (5. f(x) = 9x? 1 (s f(x)=4x+5
(3. f(x)=4x3 1 (s. f(x) = 20x3 1o f(x) = 9x* + 2x

J\.




(— Start Tasks

7 T)

v

(10. f(x) = 6x* 4+ 9x — 3. )
Find f/(x).

. J

(1. fx) = 4% 4+ 7x — 2.
Find f(x).

.

(12, f(x) = 5x% — 3x + 1. )
Find f (x).

\. J

(13. f(x) =
3xt+6x3 — 7x% — 2x + 3.
Find £ ().

\. J

1 (14 fx) =

2x* +5x% —8x% +3x — 1.
Find f(x).

.

1 (15. fx) =

4x* — 3x% + 6x% — 5X + 2.
Find f (x).

. J

~N

6.
f(x) = 5x* —3x%>4+6x—9.
Find f/(x).

r17. f(x) = 7 (constant).
Find f ().

Ve

18. f(x) = 4x° + 8. Find )
f ().




(" Start Tasks — Answers

7 T)

.
10. f/(x) = 12x + 9

J\

p
13. f(x) =
12x3 + 18x% — 14x — 2

\,

J\.

16. f(x) = 20x> — 6x +6

\
2
MfF(x)=8x+7

r

J\.

\
14. f(x) =
8x% + 15x% — 16X + 3

(17. £ () — 0

e

J\.

>
12. f(x) = 10x — 3

\_

\
15. f(x) =
16x> —9x> +12x — 5

J\

(18. f (%) = 20x*

J\.




(— Start Tasks

7 T)

(19,
fix) = 2x7 4 5x* — 3x2.

 20. fix) = x® —2x° + 7x. )
Find £ (x).

(21,

f(x) =3x8 — 4x3 + 9x2.

f(x) = 0.5x% — 2.4x* —
3.5x% + 1.6x> — 4. Find
f(x).

fix) = 1.2x* +0.8x3 —
2.5x? 4+ 3.1x — 0.5. Find

1 £ (x).

Find f(x). Find f (x).

. . J |\ J/
(22, L 1 (23. fix) = (24, . )
fx) = §X4 + ZXQ —X. A %X:3 +3x2 — 0. fix) = §X3+§X2_5X+1'

Find f (x). Find (). Find f(x).

\. \L /U

( ( N\ ( N\
25. 26. 27.

fix) = 3.6x°> — 1.2x* +

2.8x3 — 4.3x% 4 6. Find

[ |/
f ().




(" Start Tasks — Answers

P

)

p
19.

\

~

Vs

22. f(x) — o0 4 Sx—1

~

25. f/(x) = 2.5x" —

f(x) = 14x5 + 20x3 — 6x 2 9.6x° — 10.5x2 + 3.2x
_/ L _/ \_
( \ 4 N\ 4
20. 23. 16 19 26. f'(x) =
fx) =8x"—10x* +7 fO0 = 25— x4 6x | | 4860 +2.4¢ — 5x+ 3.1

\,

J\.

J\

\,

J\.

(21,
f(x) = 18x° —12x> +18x

S
24. f(x) =2x> + x5

\
27. f (x) =
18x° —4.8x3+8.4x%> —8.6x

J
N




(" Build Tasks S Q)

(1. fx) = (2x—D)(x+3). | 2 ) (3. f(x) = x(x— 3)(x+2).
First expand, then find f(x) = (x+2)(3x — 5). First expand, then find
f (). First expand, then find f (x).
f (x).

(. J \\ J/ |\ J
(4 f0) = 22(3x+5). | [5 o 6. f(X) = (x+1)(C +3).
First expand, then find | | f(x) = 4x°(3x" —2x+1). | | First expand, then find
f(x). First expand, then find f ().
f (x).

\. J . J U J
(7. ) f8. fx) = x3(x — 4). First\ (. fX) =x(x+1)(x—1).
f(x) = (3x = 2)(x* +1). | | expand, then find f (x). | | First expand, then find
__ First expand, then find i i f(x). W,

f(x).




(" Build Tasks — Answers Py Y
(1.f(x):4x+5 ) (A.f(x):6x2+10x 1 (7 f(x)=9x* —4x -3 )
(Z.j’(x) =6x—1 ] (s. f(x) = 1(s f(x) = 4x> — 12x* )

48x* — 24x3 + 12x2

Y
J\

\,
Pe

3. (x) =3 —2x— 6 6. f(x) =3x>+2x+3

J\

J\.




Rewrite as separate

.1
Rewrite  asapower,

(" Build Tasks P
(10. fx) = (1. L v
T —6x =5 flo = X7 +2x =3+ . | | f(x) = o L
X2

Rewrite as powers,

_then differentiate.

Rewrite as powers,
[ then differentiate.

Rewrite as powers,

X then differentiate.

.

( e * \ 4 \
13. 14. 1 1
3xt 52 2 .9 1 15. f(X) =x+ - + —.
_A 90,4 X) = —= +3Xx° —4xX+—. . X X
Jix) = 7 TxtetX fx) @ X Rewrite as powers,

then differentiate.

s

16. f(x) =
Rewrite as powers,
then differentiate.

1 3 )
*2+2X3—*.
p% p%

Vs

2x2 4+ 8x — 6

7. f(x) =
Simplify first, then
differentiate.

~N

Ve

3x2+2x+x
18. f(x) = ————

Simplify first, then
differentiate.




" Build Tasks — Answers

(10. 7 (x) —

\

AX—B5X 24+ TX 3 +10x~

4

~

Vs

\,

13. f(X) :

6x> —5x 2 —4x3 + 1

(16. 7/ (x) —

—2x73 + 6x> + 3x72

\,

~\

P>
1.

f(x)=28x0 +2 —x2

J\

Ve

14. f(x) =

—6x t 4+ 6x—4—x2

J\.

( 1 3 .
17. f(X) = 5 + §X72

\,

J\.

J\.

A4

15.
fx)=1-—x2-3x"

J\

(18. 7 (x) — 3

J\.




. a
(" Build Tasks e B
e N\ N\ [ N
19. f(x) = 20. s 21. 5 w3 aud
5xd — 8x3 JBF ox2 + 3x‘ Fx) = 2X° + 6X* — 4x. Fx) = 4x° — ;; + 6x
Simplify, Zt(hen Simplify, then Simplify, then
\differentiate ) [ differentiate. | differentiate. )
[ 22. L 1 ( 2s. RS . )
3X* — 9x° + 6x 4x° — 8X* + 2x 6x° — 3x° + 9x
fo = 22 | ) = T flog = 22—
Simplify, then Simplify, then Simplify, then
|_differentiate. J (differentiate. _ differentiate. )
( ) 4 ( N\
5. 26. f(x) = 27. R
_X + 2x° — 4x 5X5—10X3+20X . 2X* — 6x° + 4x
f(X) - XQ 5 . f(X) - 2X2
\—{ Simplify, then = Simplify,xthen H{ Simplify, then [/
AifFarantiatan e e AifFarantiata




" Build Tasks — Answers SO )

(19. (22 |
f(x) =10x — 84 3x 2 f(x)=3x*—3+3x*

\,

>
20. f'(x) =2x+3

\,

23. f/(x) = 6x° — 8x

J\.
J\.

r
J\.

\,

e
e

J\.

J
N

J\

s
3
21. f(x) = 4x + §x*1

24. f(x) = 4x — 1 27. f(x) = 4x — 34+ 2x!




2 @ @
(" Push Tasks 06O )
s e e N
1. f(x) = V/x. Rewrite 2. f(x) = V/x. Rewrite 3. f(x) = V/x3. Rewrite
as a power, then as a power, then as a power, then
differentiate. differentiate. differentiate.
(. \\ |\ J
4 1 4 1 4 1 N\
4. f(x) = 2 Rewrite 5. f(x) = 5 Rewrite 6. f(x) = e Rewrite
as a power, then as a power, then as a power, then
differentiate. differentiate. differentiate.
. \. \_ J
4 5 4 3 4 2 N
7. f(X) = —=. Rewrite 8. f(x) = —=. Rewrite 9. f(x) = —. Rewrite
0 = 5 fo = 0 = 5
as a power, then as a power, then as a power, then )
differentiate. | differentiate. | differentiate.




" Push Tasks — Answers 88
1P = px 4 (x) = —2x° 00—
2. ]d(X) = %Xig 5. ]d(x) = _3X74 8. f(X) —;Xﬁi‘
3700 = o} 6. f/(x) = —dx "’ o f)— bxi

—




Rewrite as powers,
| then differentiate.

then differentiate.

.

d Q@ Q@
(" Push Tasks 0o
(10 (11 ( 3 2 5
3 2 9 1 41 2.fx) == — =+ —.
10 =St 2 e |79 =55 75 | | rewrne adoorers ™
VX o Ux X X3 xt X2 Rewrite as powers,
Simplify, then Rewrite as powers, then differentiate.
_differentiate. _ then differentiate. L
4 4 \ (
13. 2 3 1 15.
4 5 1 U fx) = 5 +—=—-. 6 4 5
fX) = — - 5+ —. X3 Vx X fX)= —=— -+ —.
VX X2 X Rewrite as powers, VX2 X X

Rewrite as powers,
( then differentiate.

Rewrite as powers,

+hAarn AifFFAavrantia+a

Rewrite as powers,

+han AFarantia+a

(16. s - (17. L (18. -y 4
f(X):ﬁ+ﬁ—2X f(X):W—W‘F)Z. f(X):Xj—%‘F)Z.

Rewrite as powers,

+hAamn AiIfFFAarantin+a




» A
("~ Push Tasks — Answers 60O
s N\ N\ 2
10. R f(x) = 16. ' (x) =
fx) = X P X oxE o 10x P — s ox 3 — x5 o
3 2
\, Z Z /
( ) 4 ) ( N\
M. f(x) = 4. f(x) = 7. f (x) =
, - 2 5 : 1 9
—3x 1 4+ 16x7° — X —6x 1 — 5X 4 x72 —éx‘é + ZLX_E —4x73
\, Z \ Z \ /
( \ 4 ) 4 )
12. f’(;() = ) 15. f(x) = ) 18. 1 (x) :2
_ _ 5 : ‘ ‘ 5 ,
—3X77 4+ 10x7" — 20x —Ax73 +4x 2 — ;x_% —20X 7% + x5 —8x?
\— ||
\_ VAN




A A a
(" Push Tasks 06O )
e e e N
19 f(x) = 20. f(x) = B+ U2
X3 + X2 —6X 5 5x* —8x3+2x + 3% 2. fix) = —
Simplify, then
Slmpllfy, then Simplify, then differentiate.
\differentiate \differentiate \ y
e N\ e \
2x% + 23. 24,
22. f(x) = 2V f _3xt -2V 4 x f(x)_5x2—W+2x
Simplify, then ™ (.X) o 2 ' o '
differentiate. Simplify, then Simplify, then
N (_differentiate. _differentiate. )
(‘25. ] (26. f(x) = (27. f(x) = )
f(x):4ﬁ+3x —X X3 — 4V/X2 + 2x 2V/x3 4+ 3x — 5Y/xX
C 2 ' X '
il_gpllfy;.tlzen — Simplify, then — Simplify, then —/




(" Push Tasks — Answers LYY I
f19 N\ 1 N\ ~N
‘ A —9_ —x > 25. =-—X2+3
f(X) _ 4+10X_3+12X_4 22, f(X) =2 2X ]d(X) X
’ Ve W <
20. 23. ) 26. — 6X+2x 3
f(x) =10x — 8 4 3x 2 f(x) =6x+7x"2—2x73 f0) = G+ 2
\, J \, J \, J
( 1 . N\ A L N\ 3 R 5 s N
21. ]d(X) =3 - gX 3 24, f(X) =90+ §X 3 27. f(X) = §X2 — i 1
\— - -
. /.




