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Please note that these answers are just
one of many possible “forms” that the
correct answers may take.
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a 1 _ 50 (x + h)"— X =x"+ nx""h+ (n— 1)x"7]h2
% 2 -272 Oz n n
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g(x+h)+f(x+h)—(g(x)+f(x))

9 Lim 5
h—0
Lo SENs0) | Sxen)- ()
h—0 h
= f(x) + g'(x)

10 a Taking a larger Delta about centre

of area of interest.

b (x+h)’ —(x—h)’

X4 2xh+h? = (x* = 2xh+h? )

2h 2h
— 4xh
2h
Lim = 2x
h—0
(x+h) —(x=h)' _ X’ +3xh*+3x"h+ 1’ —(x*+3xh* =3x°h—1)
2h = 2h
_ 2K’ +6hx?
- 2
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Exercise 9D

1 a 4
b -2
C
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c O
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f 4

3 a 2
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c -8
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x =

b x=-2
#=3

k= —4

(-2)

4

a=38

b=9

(-5,-12)

a 2

b Straight line gradient= —5,
mym, = =1, so they are
perpendicular.

a (6,5

b (25)

c (4,0)

a 3(x-17+1

b 3x*—6x+2=3(x-17>-1

Minimum value of expression is —1.

note || means OR
x<=2[x>%

a 03162

b 3

c (5.5,4.25)
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Exercise 9F

1
2

sin (x + k) = sin x cos h + cos x sin A.

VA
0.10
0.05
r T T T t
-0.2 -0.1 0 0.1 0.2 *
-0.05 A
-0.10 -
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0.8 -
0.6 1
0.4 -

0.2 1

r T
02 0.1 0

4 Very poor and misleading diagram.

Degree versus radians issue is a
needless obfuscation here.

a circ = 72,'(1)2

fraction = =m(1)* = Zb

360 360
b area= % = %
c OA=1
OB = 1cos(h)

area = %(OA)(AB)Sin(h)

1cos(h)sin(h)

d area = §(base)(height)
= 3(1)1tan(h) = Jtan(h)

2
5 a From above
3sin(h)cos(h) < % < Ttan(h)
b sin(h)zcos(h) >4 > tanz(h)
i > i > cos(h)
c 1
6 a Costh-1. cos(h)+l _ (cos(h))’ 1
h cos(h)+1 ~ h(cos(h)+1)
_ _{sin(m))’
= h(cos(h)+1)
b Yes
Lim(sin(h)) = 0 for obvious

h—0
reasons. Therefore

) —~(sin(h))" ) _
5L”S(h(cos<h)+l>) =0
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sinx(cos(h)—1)+cos xsin(h)

h
= sinxLim((%)) + Costim((SinT(h)))
h—0 h—0

=sinx X 0 + cosx X 1= cosx

Lim ( cos(x+z)—cosx )

h—0
. cosxcos(h)—sinxsin(h)—cosx
_ le( ()-sinzsin() )
h—0
. cosx(cos(h)-1 sinxsin(h
:le( feosti)-1) _ h())
h—0

= costim(%) — sinxLim(Smh(h))
h—0 h—0

= —sinxLim(Sm}Eh))
h—0

= —sinx

dinyo — T °
£-sinx® = 745 CosX

Exercise 9G

1

there is no question here.
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3 a —5(1-x)
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q 4(x-1’ (x+5)° i
r —5(.X n 4)4 C 28(7X + 3)
2x
s 18(x +2)° — 1242 d 4(3-4)
5
t 20(x-1++ e -30(2- 5x)
u 02 fo6(2+ 3%
x (x+4) 1 3
v 12 16 g —=(2-3x)
7xt o (x-4) h 1
5 (6-x)°
2 a 18(3)6 + 1) i (1_320 )4 _ 14x
b 20(5x - 2)° -
( )4 J 9 - (1—; )y
¢ 10(2x—7)
6 4 a -
d 36(4x+1) (x+1)
2
e 42(3x - 4) by
f 180(6x + 2)° C G
3
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168(7x — 1)° 5
. ( ) e — =5
| - 3 6
(4x=1 f- (x+1)"
i - 24
(2x;—5) g —m
k - : 240
(9x-2) h —m
I _ 30 _ :
(5x+4) 1 — 3(x+2)2
m o—_ 24 . !
(2x-1) I s
n __J70 )
(7x+1) k e
6
o - - - 10
(2x+5) I i 2
5 12
P - 1) 1
4x4 (3 1) m (z_x)z
q 4-—°_4+1 24
(x=4)" ~ x n (5-3x)’
r 2 _ 48
o (8x=1) o (S—Tég)x)vi
343y - 48
s R p 2
4 30 (1=2x)
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d 34—5(7x—2)j
e L
3(x=2)3
f 1
2(2x-5)F
g -1
3(x+4)7
h 15
2(5x+6)2
P2
3(x-1)3
3
l 8(x+2)
2
k 3(x—4)1

2(x+2)?
n 6
(x=3)
0 L
5(4-x)5
p —45(2-5x)
q —°—
(5-2x)7

6 a B8x(x-3)
b 5(3x% - 4x)(x’ - 2% + 1)4
¢ 3(4x’ = 5)(x* ~ 5x - 2)

d -36x(4-32)
4x +5

€ - 2
(2x2 + 5x — 3)

. 4(-2 - 347
(—x3 - 2x + 3)5
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2x
8 Y
(x* - 5)
h 4x —1
W21 —x+5
i 9x?
2(2-3x4°)
jo6xVxt =1
K 3x% + 2x + 1
3()c3 +xt+x+ 1)j
5
| 3(Vx-2)
Jx

7 24

8 -

9 -192

10a x<q

=
3
¢ 16
1M1 x=-2
x=1
x =4

12 (-3,2)

13 a x’ —x+3:(x_71)2+%>0
therefore square root is real for all x.
x=3

) 2
14 a 3(px —4x + p) (2px —4)
b If p=2thenrootx=1
If p==2 then root x = -1
’ — 2(17—5))6
152 g= ((p-5)x*=9p+2)’
b p=5

16a (0’ + (-1 -4(-0-4=0

x+2)(x=2)(x+1)
p _12x’ +12x* — 48x — 48
4 3 2
(3x" + 4x” — 48x)
c -2,-1,2
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l=n

2cos2x

—=5sin5x

12cos4x

-18sin3x

—2sin(2x + %)
cos(bx — 1)
6cos(4x)

—6sin(10x)

2cos(6x + 2)

2sin(§)

—cos(2 — x)
3cos(1-9x)
—6c0s(3x) — 5sin(5x)
cosx — 24sin(3x)
3cos3x + 2sinx
Scos(2x — @) + 3sin(%)
1

-1
_3B
2

V2
6

1.42

-8.16

-5.75

1.68

2cosxsinx

~3sinx(cosx)’

6cos x(sinx)’
~30sinx(cosx)’
~2cosx(sinx)’
—6sinx(cosx)*

3(cosx — sinx)(cosx + sinx)’
10cos(1 - 2x)(sin(2x — 1))

_cosx_1 _ _ _cosx
sinx sinx (sinx)’

3 tanx
COs x
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14

COsx

2+/sinx

tanx
d 2 (cosx)’

_q tan3x
cos3x

COsx

fzm

cosxcos(sinx)

—cos xsin(sinx)

y = sinx® = sin(%x)
% = 155 COSX°
y = cosx® = cos(%x)
% = — g5 5iNx°
(5, 243)
(3 -243)
=t
a cos(3x2 - 1)
b 6x
¢ does equal 3(cos2x + 1)
d y=3(cosx)’ -1
also
y=5*
soa=4.5
i
6
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