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11(a) Substitute 4 to obtain gradient of curve is ;-

Attempt equation of normal using (4,3) and —-L for their gradient

y=-10x+43

1) | {1637 H{+4002x-3)7)

Substitute 4 to obtain %

H©) | [y=]{-8x " Hrs52x-3)"}[+¢]

Substitute x =4, y =3 in an integrated expression to find value of ¢

Obtain 3=-2+1+c and hence y =—8x~' +5(2x-3)"' + 4

Substitute x =—1 to obtain g =11
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4(a) [k =]4

4(b) k { 2y 2t }
{—x }+ [+¢]
4 2+1

>® [ﬂK:}Z{é—l

Alternative Method for Question 5(a):

y=4lx —(xy’

Max at \ﬁ: __b:__4:2
2a -2
or —(5—2)2+4 — xI =2

[a =]4

®
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5(b) [x=orb=]16

128 40| 88
2D o !
3 3 3 3
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9(a) 4><3><(—2)+1><3><(—3)
(3x-6)"  (3x-6)’

or 4x3x(-2)(3x—6)" +1x3x(-3)(3x—6) "

Decreasing.
9(b) f ~1 exists because f is a decreasing function

Or f 7! exists because it is one-to-one, or passes the horizontal line test.
9(c) g(x)>4a—3
9(d) Either 40—3>2 allow with x or a or >

a>é or a}é o€
4 4

Or 3x(4a-3)—-6>0 allow with x or a or >

a>§ or a}g o€
4 4
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2(a) 3 1
[Gradient of tangent] = 4(2x4—5)" —9x 42 [=90]

[Gradient of normal] = —%

2(b) [y]:{%(zx_s)“}{—6x§}[+c]

3
—E:lx(2x4—5)4—6x42+c
2 2

3

y:%(2x—5)4 —6x2+2

I
dx

X
aa a5
4
d_y:d_yxg E:_ng
de dr dx 4 dx
&_|_4
dr 11
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7(b
(®) 8x—¥=0 [:x‘lzz}

X

x:J_r\/E Or:tﬁ
2 2

y =4 (for both)

X

d*y 54
{@}“—4

So both are minima
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@ [d_y} = éax; —12
dx 2

1
[d_y:d_yxg:} 3a><92—12 x5
dr dx dr 2

dt

or %(361 —8)

[d_y :} 5(%01—12) or %a—60 or 22.5a—60 or w

4(b) 1

= a=16

e

12
{d—y :} — -3 or12x°-3
X
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9(b

(b) [%_3:0 = x'=4 = x=12 :}x=2
X
2
d_J;: — 243 or —3 or <0 = maximum
1 (2)

9(c)

X

[J’ =] —12x7' + theircx{: —2—3x}[+d]

19=—%—3x(—2)+d [=>d=7]
y:—2—3x+7
X
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9(d
@ 12 =>Xx=.. [:> ¥’ =16 = x=4,y=—8}

Gradient of normal = g
y+38 _f

(x—4) 9
4x-9y—-88=0




