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1. The curve C has equation y = f(x) where
f(x) = ax® + 15x* - 39x + b
and a and b are constants.

Given
» the point (2, 10) lieson C
» the gradient of the curve at (2, 10) is -3

(@) (i) show that the value of a is -2

(if) find the value of b.
(4)

(b) Hence show that C has no stationary points.

3)

(c) Write f(x) in the form (x — 4)Q (x) where Q(x) is a quadratic expression to be found.

()
(d) Hence deduce the coordinates of the points of intersection of the curve with equation
y = 1(0.2x)

and the coordinate axes.
(2)
()

() ﬂ;.‘L - 34Xt 30x - 39
ar

dq -3 when 2 =1 =) -3: 30[2)i+ 30(2)_3q @
dz 124 = - 24

a--2 (V)

("i) AS '}(1) = |0

=) (-2)(2) v 15(2)"- 39(1) +b < 10 ()
-16 + o -#8 + b = 10

b - 44@

(b) +x) - -6x +30x -39 (7)

b-4ac =) 30-4(-€)(-39) = -3¢ <O
©

Since bl_aac <0, f’(?c) )i 6 S0 ho StatiOnaey point exi SES - ()

e
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¢ () : -2 visx-3G % 4 4y

fee) = (1-4) @(x)

L )
e V¥ -
X-4 )20+ 15T - 39 +4Y
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Ty st )

32t -39
- Fxt-2sx
<l x + U4y
- =N X 4 4y

1) (-4) C-an'+ 32 -0) ()

—

d) when x-0, f(0) : £ (0-2x0) - 4y

(o,u4)

when y =0

(0-2%-4)(-2x (02%)" + ?'(D.lx)-ll) =0

=) 0.2% -4 =0

X =20
(20,0)
It term nd fer o\

£(o-2%) - (o-2x-4) (-0.08 Xy -n) =0

X: 20 s the only solution Y0 F(0.2%) <0 since nd term

s <0 whea we put into b gac D14 -4 (~0-08)(-1) = -\ ¢

Flo ) intesecks a¥ _
)‘2 -._—?-._'!{ ! 0) P {(0-11) interseds

Point of intersechion : (0.4¢) and (20,0) ¥ X-aws
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2. (a) Factorise completely 9x — x°

()
The curve C has equation
y=9x-x°
(b) Sketch C showing the coordinates of the points at which the curve cuts the x-axis.
(@)
The line | has equation y = k where k is a constant.
Given that C and | intersect at 3 distinct points,
(c) find the range of values for k, writing your answer in set notation.
Solutions relying on calculator technology are not acceptable.
3)
a) dx-x" = x(qa-2") ()
= x(3+x)(3-x) (1)
b) Y- ‘ix-x"‘ Curve
when %:0, Y - 4C) - (0)°> = © \ N Y =0
. \ /\ W
when Y0, 0= 9 -x \ / \(3.0)
¢3,0) 00) —\
0: X(3+x)(3-2) N/ \
b \v:am-n
:-3,0,3 Ar°
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C) For ling £ to interseck at 3 poinks of wrve G, the Wtersechon
points can only be within 2 turnjng points of the Curve

l‘!%"" R RN R
Turning points - dy -0 o _/\__-,'“
dn \ \ within this
\ m'n'q-ro'ntg—
2 (-'\lr:J-(dr;:;_J Sl ) .
dy H q' - 31 “.yd,_:o
dx
q-3% -0 @
y S
x:=%+13

When 1=J3,‘J:qﬁ-(ﬁ)3= €43 @
T,y AEE) () B

LikER -6 [T k< CJ?}(()
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3. Given that
y =2X

use differentiation from first principles to show that

dy
= =4
dx X

(3)

y = 2x

Y o.ogm 2 22t )

dx n-ye n

ltm

- M 2 (afy 2xa vnt) s

N

s Mo Tt gen 4 oantlax?

n—0
n
~ tim 1
T n9e hxn + 2n @
n
= bm 4% ¥ 2n
N6
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4. y = sinx
where x is measured in radians.

Use differentiation from first principles to show that

d
Y COSX
dx

You may
use without proof the formula for sin(4 + B)

sin A cosh —1

e assume that as 7 — 0, — 1 and -0
)]
F(C’l'-): i Flaxan) - £(x)
oS¢ n

[ek £(5c) =S1nx

St x) - SIAX ()

0 x) = |1m
0 n
0)
- m 9axOsla + cosxsiala — Stax_(Q)
>0 W
= [im s1nx(c_c’s)"_"> + cosx( S‘_’\l’_\)
>0 7N e

UsIng §'b1\\_l"_~a[ and COSh -1 5 & a5 >0
N

= stax (o) +aosx (1) O

= COSX

SQ _d_S_ =~ COSx @





