(a) Find gg(5).

(b) State the range of g.

(c) Find g'(x), stating its domain.
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4. The curve with equation y =3 x 2° meets the curve with equation y=15-2"" at the point P.
Find, using algebra, the exact x coordinate of P. @
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S« Acurve C has equation y = f(x)
Given that
o ['(x)=6x2+ax—23 where ais a constant
e the y intercept of Cis —12
o (x+4) isa factor of f(x)

find, in simplest form, f(x)
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flx)==-3x" + 8&x* = 9x + 10, xek
(a) (i) Calculate f(2)

(ii) Write f(x) as a product of two algebraic factors.

(3)
Using the answer to (a)(ii),
(b} prove that there are exactly two real solutions to the equation

-+ Bt -Ni+ 10=0

(2)

(c) deduce the number of real solutions. for 7r < # < 10x, to the equation
Jtan’d — 8tan’d + 9tand - 10=0
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-7 - f)=22+4x+9 xeR

(a) Write f(x) in the form a(x + b)* + ¢, where a, b and ¢ are integers to be found.

(3)

(b) Sketch the curve with equation y = f(x) showing any points of intersection with the
coordinate axes and the coordinates of any turning point.

(3)

(c) (1) Describe fully the transformation that maps the curve with equation y = f(x) onto
the curve with equation y = g(x) where

g(x)=2x-2¥+4x-3 xelR

(ii) Find the range of the function
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x- . A competitor is running a 20 kilometre race.

She runs each of the first 4 kilometres at a steady pace of 6 minutes per kilometre.
After the first 4 kilometres, she begins to slow down.

In order to estimate her finishing time, the time that she will take 10 complete each subsequent
kilometre is modelled to be 5% greater than the time that she took to complete the previous
kilometre.

Using the model,

(a) show that her time to run the first 6 kilometres is estimated to be 36 minutes 55 seconds,

2)

(b) show that her estimated time, in minutes, to run the rth kilometre, for 5 < r < 20, is

6x 105"
(1)
(c) estimate the total time, in minutes and seconds, that she will take to complete the race.
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Figure 2

Figure 2 shows a sketch of part of the curve with equation y = x(x + 2)(x — 4).

The region R, shown shaded in Figure 2 is bounded by the curve and the negative x-axis.

(a) Show that the exact area of R is 2—;

(4)
The region R, also shown shaded in Figure 2 is bounded by the curve, the positive x-axis
and the line with equation x = b, where b is a positive constant and 0 < b < 4
Given that the area of R, is equal to the area of R,
(b) verify that b satisfies the equation
(b+2) (36°=20b + 20) = 0
(4)
The roots of the equation 3b° — 205 + 20 = 0 are 1.225 and 5.442 to 3 decimal places.
The value of b is therefore 1.225 to 3 decimal places.
(c) Explain, with the aid of a diagram. the-signiﬁcance of the root 5.442 i
i - N (2)
. N (2)
a) = 3¢ (x5 2x —l4og —R ) B
. ) - = ( ::-—-.L —2Lx "“?E‘l -
S :3:-3 ; Lxll——_?‘-x- . I
) . SR [ = e S — - B .
Q—'-, | K.;H; — Zx — SoC ool = | ==_ - = e Lo |
—- -

- Fi M . X — .L._-:. N —
S R K 1 ==
= (o-o-S] (= -5x2y ~<-27 T==—

l
!
l
!






















b
[ 7 22t R Yax =o25

o = \ "*fr
= 2.< he
EI: ’ ?_5_;' '{ch‘lg =" (e
oy I L
('bq‘ _'_,EA_‘].;-J—-L!-“:FLJ_.(G-G E:)'—g"_
L
‘lbq- = - - 1=’_1C’.....
- 2 o - =
e 1
~—~—-b‘_|ﬂ = %L:, F‘*L'Lflﬁ—; - G

> threwsh Sy 12

G a
1Z7b | _2w2 L7 2%k 12 xze
= =1 =%

T LY- 3L _ 3L v =a @

L

_

\/ vi-@:} Thet () =some o

‘ - 3 T\
('5:;4-—1-\: [’.'5 L7 _oab rlﬁls-i—ﬁb—’-i-ﬂ’a D Y= 5

L

s

Cbrz) (3T —1ub'—2ob r v )

= .
<. ol kel 16 L 2Rk

. gob e 830 O
- =
@ = 3
N
EG-JT{JI’F\:ELE C L+2) CEEL'-?—EE"“‘LET”E

<
L
) D o =<

d JTESEL ﬁqft_ TR, EL’ﬁdEﬂ ::h-."::bﬁ‘““"- e x-edHs

Fa e Some aa He arec sbodd,
beleww +he o —axir |loebhdee, — 2 o









