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Review Exercise
Exercise A, Question 1

Question:
Simplify
i 2% —Tx—15
x =25
. X+
i
x+1
Solution
a
2xr —Tx—15 (2x+3) (L-"jf «— Fake care with signs. |
=25 (ru);yrf\
2x+3 F[)iffer-ence of two squares. |
— e
b
Y4l = Eat-xad
’ ] esife=eil) *—— [Use the factor theorem to
- x"+1 _ . find the factor x+1.
x+1 o
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Review Exercise
Exercise A, Question 2

Question:
4x 1 ; : o oo
Express ————+— as a single fraction, giving your answer in its
X —2X—a X +Xx
simplest form.
Solution:
= S T (x—3Nx+1) +4+—— [Factorise both
= - = *x+1) denomunators.
T e «—— [The L.CM. of the
4x 1 4 : :
= 1 enominators 1s
(x—3)x+1) =x(x+1) (x+1)(x—3).
_ 4 4+ (x—3)
x(x+1x—3)
- Factorise quadratic
e e «—
— (4 —3) (1) numerator.
I/(;.‘.r-"fj-(x -3)
B 4x—3
x(x—3)
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Review Exercise
Exercise A, Question 3

Question:
g IR
Express o i ‘)(31 2 - — 6 S asa single fraction 1n its simplest
2x+3(x— xT—x—2
form. E
Solution:
2x'+3x 6
Cx+3Nx=2) x¥—x-2
B ;.;agx,-i:"j')f 6 +—— [Factorise all the quadratic
Qﬁﬁ(l —2) (x—2(x+1) EXPIress1ons.
_ X 6
=2 (x—2(x+1)

_ wx+1)—6

(x—x4+1)
_ 24 x—6 +— [Check the quadratic
- PEym—— numerator to see if 1t

(=2 —i;lﬁ} factorises.
_ (x+3)(x~=2)

(x=2)(x+1)
_ Xt

x+1
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Review Exercise
Exercise A, Question 4

Question:

a Given that
16x° —36x" —12x+5 = 2x+1)(8x" + ax+b),
find the value of @ and the value of 5.

b Hence, or otherwise. simplify

16 —36x° —12x+5

4x—1
Solution:
a
16° —36* -12x+5 = 2x+ le:g_.,_.—? +ax+b) Compare the constant term
b = 5 / on1 both sides.
and —36 = 8+2a +—— [Compare the coefficient
= 2a = —44 of x° on both sides.
a = =22
] [You can check vour
S0 / wvalues by comparing
) the coefficient of x on
16x° —36x* —12x+5 = (x+1)8x*-22x+5) both sides.

Cx+1D2x—-3)4dx—-1)
b  Using the result in a

16x° —36x" —12x+5
4x-1

=(2x+1)(2x-3)
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Review Exercise
Exercise A, Question 5

Question:

q‘
f(x)=1-———+ : —xE—2
x+2 (x+32)
2 x4l
a Show that f(x)= ;.x =2
(x+2)
b Show that x* +x+1>=0 for all values of x.
¢ Show that £(x) =0 for all values of x, x=2. E

Solution:

3 3

x+2 o+ (x4+2)°

x4+ —3(x+2)+3
(x+2)°

4 4x+4—3x—6+3
(x+2)°
x4+ x4+1
(x+2)

3

2 1.,
r+x+l = (I+E)' +— 4—— [Use the method of

completing the square.

+ |

1.,
. As (x+—)" =0.
xi+x+l. 2

= 0 foraﬂ;m
(x+27

as x'+x+1=0 fromb
and {1‘—2): =0 as x= 2
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Review Exercise
Exercise A, Question 6

Question:

a Show that

5—d4x-x

2Ax+1)?

4 1
(x+1P (x+1)
b Hence solve

.

4 1
5 +
(x+1y (x+1)

1
— Xzl

Solution:
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4 11

(x+1? (x+1) 2
42) - 2x+1)— (x+1)°

2Ax+1)°
. 8-2x-2-x"-2x-1 +———— Be careful with signs.
2Ax+1)
_ 5—4x—x
2(x+1)
b
s s SRV T
(x=17 (x=1) 2
4 1 1 >
— —— —:r..{] +—— [You can see the
(x+1)" x+1 2 relationship with a.
R i O
2(x+1)
= 5—dx—x* <0 -« — Ifx:—l.(x+1}: =0.
= X +4x—5=0
= (x+3)x-1=0
= x<—5,x>1 e

V=S 1)

The curve 1s above the
x-axis where x=<=—5 x>=1.

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 revl a 6.| 3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank C3

Edexcel AS and A Level Modular Mathematics
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Exercise A, Question 7

Question:

i X x+24 | |
L o e [ -
X+23 X" +ox-—23 |
2ix—4) l
J [1 cRE.x>=>—;
2x-1 | 2

xeR,x>

l.

a  Show that fix)=

b Find fY{x).

Solution:

X x+24
x+3 (2x—-1)x+3)
(2x—-1D—(x+249) «— —

f(x)

Be careful: always insert
(2x—1){x+3) brackets. It 1s very
2% —2x—24 common to see —x+ 24,
(2x—1)x+3)

2(x' —x—12)

(2x—1)(x+3)

2x—4) (x+73)

(2x—1) (x43)

2ix—4

2x—1

2x—8
2x—1

=2xy—y = 2x—8

Let ¥ =

2xy—2x = y—8

2x(y—-1) = y-—8§8

¥ = _ S PR - :
Ay—1) f7(x) 1s a function of x:

g / vou must express if in terms
o
i of x.

£ (%)
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Review Exercise
Exercise A, Question 8

Question:

The graph of the increasing function f passes through the points A(0,-2),
B(3, 0) and C(5, 2), as shown.

a Sketch the graph of ™', showing the images of A, B and C.
The function g is defined by

g:x—=yxr +2,xel

b Find i fe(v23),ii g 0).

Solution:
a
] ' y=f"(x) is the reflection
of y=1f(x) in the Llmne
y=ux.
Points with coordinates
(=2 4 ‘:
b i
fo(W23) = f(§23+2
BE9) : ( £ ) As f(5)=2, indicated
B q ) +— |by the point C on graph
= e of f.
il
gf(0) = g(-2) 4— |The point (0.-2) on the
= J'+2 graph of y=1£(x)
B NG implies that £(0)=-2.
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Review Exercise
Exercise A, Question 9

Question:

The functions fand g are defined by

f:x — 3x+4, xeB x>0,
%X o
E—t . 1|. e \ _‘{. 'E _'l_...1l. = 2

m

X—4
i . E i e . y
a Find the inverse function ™ (x}, stating its domain

b Find the exact value of gf | —|

¢ State the range of g.
d Find g™'(x), stating its domain.

Solution:
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a Let
¥ = 3x+4
=3x = yv—4
v—4
x =
i
P r—4 <«——— [Remember to write in
() = 3 terms of x.
domain of £ (x) 15 x =4 e e P S B T f"'(x}
b is the range of f{x).
1) 1 As x=03x+4=4,
g ] = £67)
2/ 2 [ 1 1)
fil—|=3—|+4
51 z)=33)
5 2
51—2
2
.1
5—
s 2
=]
T
2
1L 2 11 4+ [You must not give a
= ?”?=? decimal answer.

c

X x—242 2 i
g(l)_x—z_ ==k _1+J:—2 = =i -‘i
range g(x)=1

X .

o 2= =2 |
=wx—-2y = x o 2
=x(y—-1) = 2y

2y
=X = -
.-I._
g l(x)= 23‘.1 .domain x>1 <——— [The domain of g™'(x) is the range
.

© Pearson Education Ltd 2C
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Exercise A, Question 10

Question:

The function f1s defined by

S5x+1 3
f-x=—a-_ — x>=1.
x+x—2 x+2

a Show that f{x)=

x>l
1

x—
b Find f7(x).
The function g is defined by

3 il
g:x—>»x +5 xeR

¢ Solve fg(x) =%. E

Solution:
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a
5x+1 3
(x+2}(x—-1) x+2
_ Jx+1-3(x-1)
(x+2(x—-1)
_ 2x+4
(x+2)(x—-1)
2 (x4+7)
(A7) (x-1)
2
so  f(x)=-— x=1
”7
b Let y=—
x—
=y —y = 2
yx = 24y
24y
J.' =
.1.
I4
f=(x) = * lor1+
-
c
fe(x) = f(x*+9)
- x”+4
2 1 %
N = — K =
x+4 4
= x=12

© Pearson Education Ltd 2C
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Both answers are valid, as
g 1s defined for x €R.
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Review Exercise
Exercise A, Question 11

Question:

The functions fand g are defined by

f:x — (x—4)Y—16, xcR.x>0,
b 2
i x — ——, xeR,x<1

o ;
l—x

a Find the range of f.

b Explain why, with the given domain for f, £™'(x) does not exist.
. 6dx
¢ Show that fgi{x)= l S
{1—x)

i -1 3 .
d Find g~ (x). stating its domain.

Solution:
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a f(x)=-16 [Either draw a graph of
v="1{x) or realise that
b For fix) to have an inverse function it must be (x— 4 >0 so
one-to-one. With the given domain £, 1s 3
£ x—4)y —-16=-16.
many-to-one e.g. £f(2) =—12 and f(6)=—12. (=4
c
fa(r) = £
\1—x)
= | - 4| —16
1—x
- l(l P Tz
(1—x)’
_ 641-(1—x)]
(1—x)°
_ odx
(1—x)’
d LEIJ'ZIB . ()
—x =y
=y—w = §
= = y—=8& _______.’_j/
y—8 o 3
X = '
..1.
=g'(x) = i ) s
x The domain of g7 (x) 1s the

domain 1s x =0

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 12

Question:

The function f{x) is defined by

) [~20(x41) ~2<x2-T
flx)=+

l(x+1)2-%) -l1<x<
a Sketch the graph of fix).
b Write down the range of f.
¢ Find the values of x for which fix) =

[}

Solution:

+— | 2x+1)mn[-2.-1] 15
a straight line between
(—2.2) and (-1,0).
(x+1)(2—x) 1sa M-
shaped parabola in
[-1.2].

b The vertex A of the parabola has

4——— [The greatest value of f{x) 1s the

2 1
x-coordinate B (symmetry) so () coordinate of thevertex of

1 the parabola.
A={=.2-).
24
. 1
The range of fix) 1s 0 =f(x) = 21.
¢ The parabola crosses the line +—— IUSE the graph.

fi{x)=2 where x=0 and x=1 (symmetry).
The line meets f{x)=2 at (-2.2).so f(x) =2 where
—2=x=0,1=<x<2

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 13

Question:

Express 4x° —4x—3 in the form (ax—5)" —c. where a. band ¢

-]

are positive constants to be found.

The function f 15 defined by
fox—d4x’ —4x—3. {J: eR, 1_ll
2)

b Sketch the graph of .
¢ Sketch the graph of 7'
d

Find f7(x). stating its domain.

Solution:
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4x —4x -3 = {rfx 1_'?")_ T ; Compare coefficients
= ax —2abx +E}':t‘/ of x°.
== a = 2
= 2ab = 4=p=1" Compare coefficients of x.
=b' —c = -3
—1-c 5 o8 \ ¥
Compare coefficients of
=G = 4
: , constant term.
=4x" —4x-3 = (2x-1)" -4
b
i d
-— 1 A
As = —4| is the vertex of|
the parabola. f{x) 15 a one-
to-one function for x = =2
o T B
-
c
| —  «—— [Reflect graph from|
/'- b in £(x) = (x).
1 1
: — 4 —=(4-
. : (2 ) b ik 2]
N a b 1 . 1
d
Let
) = (2x—1)" -4
= (2x—1) = y+4
2x—1 = SJy+4
; \ +— [— (v +4 not appropnate.
. _ %'.1— T4 : pprop
s f . a— [The graph m ¢ gives the
= f L(I} = —|L1_1,f.":_4l|, '{'__4 domain,

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 14

Question:

The functions fand g are defined by

: x+2 2
f:x — JeR,x=0
X

g:x = In2x-3)xceRx>2

r..xl-—

a Sketch the graph of £
Ix+2
TEE

h Show that f3(x)=
[f%(x) means ff{x)]
: A 1)
¢ Find the exact value of gf) Ii i

d Find g™'(x), stating its domain.

Solution:
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b
. -..1_2-"
) = £
N
x+2 o
_ 3 3 -— x+2+22
o x+2 x
x+2
] qx 5
_ (_1.1.+._)$< X
x (x+2)
_ 3x+2
x+2
c
o[
et = | H|=e®
4
= In(l8—-3)
= Inl3
d Let y=In(Zx—-3)
e’ = 2x—35
e +5
=y =
2
iy = " +3 vem 4+ [Therange of g(x) is x €R so the
= 2 T domain of g7 (x)1s x 2.

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 15

Question:

Solve the following equations, giving vour answers to 3 significant
figures.

a __\’eil\'—.‘? =4

b 3 =5

¢ 2ln(2x-1)=1+In7

Solution:
a
jel_'_'l—:l — 4
xR von i *+—— Divide by 3 before taking logs.
3
=2x+4+5 = ]'ni
3 +— [fe’=ph=a=Inbh
1.4
x = E(]ﬂg_:")
= —236(3sf)
I:I 3,‘::51—.‘.’
i3 = (1-x)In5
xIn3+xn3 = In3 Take 1 f both s1d d
;i i ake logs of both sides and use
ln3i+lnd) = In3 loga” =nloga
In3
x il T
(In3+1n3)
= 0594 (3sf)
c
2In(2x—1) = 14+mn7
nQ2x—1)'—In7 = 1
2x—1) 2
ln(l_f ) = 1 In(2x—1)" = Ine+In7
(b__]): = In7e
i el = €
7
@x—1) = Te
2x—1 = = fTe sk Lo o)
1 As _-;_-_.:-E_ Elll— ?E‘I
2 = 5(1—!—-.;'73) is not applicable.
= 268

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 16

Question:

Find the exact solutions to the equations
a Inx+In3=Iné6
h e"+3 =4 E

Solution:

a lnx+In3i=ln6

so lhite=1i6 4—— Do not make the error of
) ‘removing' the In to give
g e g x+3=6.
- S You need to write Ina=1Inb.
x = 2
b +—— Do not take logs of both sides.
IO You need e™ =5 before this
strategy is valid
= ¥ _i: = 4 In(e” +3e")=In4 cannot
: be reduced any further.
= () —4e"+3 = 0 <+—— Quadratic in e*.
=e =3or & = 1

1e. x=In3 or x=Inl=0

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 17

Question:

The function f is defined by

f:x—=3-In(x+2), xekx>-2,
The graph of y={{(x) crosses the x-axis at the point A and crosses the y-
axis at the point B.

a Find the exact coordinates of A and B.
b Sketch the graph of y=f{x)x>-2.

Solution:
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a
L = 3—In(x+2) x=-2
Puty = 0
] = 3I—In(x+2)
=3 = In(x+2)
e’ = x+42
e =2 = x(exact)
SoA = (-2.0)
Putx = 0
L = 3—In2
SoB = (0.3—-1n2)
b
3-in2
-2 o \a_-?"“‘"—-——.

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 18

Question:
The graph of the function
f(x)=144-36e", xeR

has an asymptote v =&, and crosses the v and y axes at A and B

respectively, as shown.

a  Write down the value of & and the y-coordinate of B.
b Express the x-coordinate of A in terms of In2.

Solution:

a The asymptote1s y =144 .s0 k=144, As x—> 062 30 s0

144 —36e — 144

The curve crosses the y-axis where x=10.

so y=144—36e" =108
The y-coordmate of B 1s 108.

b  The curve crosses the x-axis where vy =0

=0 = 144-36"
gt o M,
36
2y = In4
x = l1.114
2
1
= —In4?
= —In2

© Pearson Education Ltd 2C
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Exercise A, Question 19

Question:

[Part d requires the differentiation of ™, see Ch 8]
The functions fand g are defined by

f:x = 2x+In2, xR
g:x - e, xeR.
a  Prove that the composite function gf is

of :x —4e*, xeR.
b Sketch the curve with equation v = gf(x), and show the
coordinates of the point where the curve cuts the v-axis.
¢ Write down the range of gf.
: s o ; s ;
d Find the value of x for which i—[g’h x}]=3, giving vour answer to
oy
3 significant figures. E

Solution:
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a
gf(x) = g(@Px+In2)
fas 2 2x+n 2}
i a gl < IAS ™ = ple?
_ 4r_m2?
Ao < As pln2=1n2* and
= e
w2F _ A
e =9
of :x—>4e™ xeR
b

¢ Range: gf(x) =0

d

iy s 4

—lgf(x)| = 16e™

L (x)) e

if 16e™ = 3

EH T, 1
16

= 4x = 1111i

16
4 16
= —0418(3s1)

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 20

Question:

a Show that e" —e™" =4 can be rewritten in the form

e¥ —de" —1=0
b Hence find the exact value of the real solution of " —e™ =4,
¢ For this value of x, find the exact value of " +e7" .

Solution:
a
e —e = 4
:3’?::—% = 4
e
=) -1 = 4
e —4e'-1 = 0
b
r  _ 4x416+4 « Use the formula on the
¥ - 2 quadratic y* —4y—1=0
44020 where v=¢".
- 2
4125
2

= As e >0.2—+5 not applicable.

S5
soe” = 2445 /
=S = ].11[;2—-1"3}

e B 25
2445 Q2+5)2-+5)
2-45
4-5
J5-3

2+ +E5-2)
NG

soe’ +e"

© Pearson Education Ltd 2C
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Exercise A, Question 21

Question:

At time t=10, a lake is stocked with & fish. The number, #, of fish in the

lake at time ¢ days can be represented by the equation

n="3000+1450e""™,

a State the value of £,

b Calculate the increase in the population of fish 3 weeks after
stocking the lake.

¢ Find how manv davs pass, from the day the lake was stocked,
before the number of fish increases to over 7000.

Solution:

n=3000+1450 "™

a Atr=0
n = 3000+1450¢’
= 4450
sak = 4450
b Atr=21

3000+1450 ™

]
=

= 6338.7...
So increase 1n population 1s
6338 — 4430
=1908 fish
c
7000 = 3000+1450&"™
=1450e"™ = 4000
S04 e 4000
1450
G808 = Gufe
[1450
; - 1 1400
0.04 |145
= 253

50 26 days pass before the population reaches over 7000
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Exercise A, Question 22

Question:

A heated metal ball 5 1s dropped inte a liquad. As S cools, 1ts temperature,
I°C. t minutes after 1t enters the liquid 1s given by

T=400e""+25, t=0.

a Find the temperature of 5 as it enters the liquid.

b Find how long S 1s 1n the ligmd before its temperature drops to
300°C . Give vour answer to 3 significant figures.

¢ Find the rate. in *C per minute to 3 significant figures, at which
the temperature of 5 1s decreasing at the instant = 30.

d With reference to the equation given above, explain why the

temperature of § can never drop to 20°C E
Solution:
a
Putt=0=T = 400e +25
= 425°C

b 300=400e7"% +25

= 400" = 275
005t _ 275 -« Not using a calculator until
c h 400 the final step ensures that
275 there has been no
=005 = 1r1t ;'?'D:| Approximation in the process.
-1, [275 /
¢ = —In|—
0.03 400
= 749 minutes
. 400(-0.05)e™*
dr
When £=50 5L = —706™
dr

= —164
So rate of decrease 15 1.64° C/nunute
d Ast—wm 400 >0
so I'—» 25

The temperature can never go below 25°C | so cannot reach 20°C

© Pearson Education Ltd 2C
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Question:

A breeding programme for a particular animal 1s being monitored. Initially
there were k breeding pairs in the survey.
A suggested model for the number of breeding pairs, n, after ¢ vears 1s

400
I
149 °
a Find the value of k.
b Show that the above equation can be written in the form
t=9tn| —7 |
400 =5/
¢ Hence, or otherwise, calculate the number of vears, according to
the model. after which the number of breeding pairs will first
exceed 100.
The model predicts that the number of breeding pairs cannot

exceed the value A.
d Find the value of A.

n=

Solution:
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400
i — 1
1+9e ¢
a Imnally +=0, n=k
so k& = Lmoﬁ
1+ 9"
_ 400
10
= 40
b
i
(1+9e *m = 400
nt+9ne © = 400
9??8_? = 400 —n
1
s _ 400—n
O
_l{ - 1115400_”'
9 | 9 |
lr _ _hl:uil!}#}—n
g | 9n
_ mlatoo—n;‘]
On |
¢ = gml 8l
400 —=n|
¢ For
n=100.r = 9]11@
| 300
= 0988 .

so it takes 10 years
d Using the original equation with f — o0
n— i =400
1+0
A =400

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 revl a 23.|

Page2 of 2

3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank C3

Edexcel AS and A Level Modular Mathematics

Review Exercise
Exercise A, Question 24

Question:

, |
fixy=x"——-2, x=0.

X
a Show that the equation f{x) =0 has a root between | and 2.
An approximation for this root is found using the iteration formula
1
B
X, =|2+—| ,withx,=1.5.
X, |
b By calculating the values of x,,x,,x, and x, find an approximation
to this root, giving vour answer to 3 decimal places.
¢ By considering the change of sign of fix) in a suitable interval,
verify that vour answer to part b is correct to 3 decimal places. E
Solution:
a
f(1) = 1-1-2=-2
1 1 “ [There 1s a change of sign and
f(2) = 8—;— 2= ﬁE curve is continuous so there
- must be at least one root
b between 1 and 2.
nr = 1.3867... :
! ) “ A5 the values oscillate and
%y = 43961 x; and x, are the same to
x = 13933 Hdp.a3dp answer can be
x, = 1.3953... Trven.
approximation to the root1s 1 395 (3 dp) Y ou need to choose this
c Chﬂﬁﬁﬂlg [13945 13955] " interval or I'lghI'Ei', but there

needs to be a sign change.

£(1.3945)
£(1.3955)

—0.0053__ -« A s there 1s a change of sign,
+0.0010_ the root lies between 1.3945
and 13953,

root lizs between 1.3945 and 1.3935 s0 1.393 s an approximarion
to the root to 3 d.p.
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Exercise A, Question 25

Question:

a By sketching the graphs of y=—x and y=Inx,x >0, on the
same axes, show that the solution to the equation x+Inx =0 lies

between 0 and 1.
. . 3 (2Zx—Inx)
b Show that x +Inx =0 may be written in the form x = %
A
¢ Use the iterative formula
(2x,—Inx,)
X il = ] - B : '1"-I:I = l.
' 3
to find the solution of x+Inx =10 correct to 5 decimal places.

Solution:
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y=—x meets y=Inx where —x=Inx ie where x+Ilnx=0

It 15 clear from the diagram that the solution lies between 0 and 1.

b
% _ {21‘—‘1111'}
3
=3x = 2x—Inx
=x 4+ Inx=0
c
xr = 0.666667(6dp.)
x, = 0579599
x; = 0368206
x, = 0367228
x, = 0367130
x, = 0567144
o= 0367143

= 0567143

solution 1s 0. 56714 (5 d.p.)

© Pearson Education Ltd 2C
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Arrangements of x+Ilnx=0
such as
¥y = —lnx

x = [ =

o not lead to useful iterative
TOCESSES.

You can check by evaluating
f(0.567133) and {0 567145)

where f(x)=x+Ilnx.
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Exercise A, Question 26

Question:

b

d

Show that the equation e** —8x =0 has a root k between x =1 and
x=2.

The iterative formula

1
x,=—In8x, x,=12,
: Y

is used to find to find an approximation for &

Calculate the values of x,,x; and x,, giving your answers to 3
decimal places.

Show that, to 3 decimal places, £ =1.077.

Deduce the value, to 2 decimal places, of one of the roots of
e*=4x.

Solution:

f(x) = -8

f(1) = -0.6109... « Change of sign implies
f(2) = 38598 . A root between 1 and 2.
x = 1131(3dp)

xn = L101(3dp)

x; = 1088(3dp)

£(1.0765) = —0.0013... 10765 = 1.077 = L.OTT5
£(1.0775) = +0.0789__

change of sign shows root lies between the two x values 1.0765
and 1.0773 so £=1.077(3d.p)

Put p=2x
then e —8x=0 becomes e —4p=0
so root of e’ =4p
15 p=2x
=2x1.077
=2.154
—215(2dp)

© Pearson Education Ltd 2C
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Exercise A, Question 27

Question:

The curve C has equation v =x° —1. The tangent to C at the point

P(—1,-2) meets the curve again at the point {J, whose x-coordinate is £.

a Show that k is a root of the equation x° —5x—4=0.
b Show that x* —5x—4 =0 can be rearranged in the form

,'r=i||5—i.
X

The iterative formula

- -
X, =45+—, x,=15
i X,

is used to find to find an approximation for £.
¢ Write down the values of x,x,.x, and x,, giving your answers to

5 significant figures.
d Show that £ =1.6506 correct to 5 significant figures.

Solution:
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J'=x5—1
dr .

a —=21x
d

At the point (—1.-2) the gradient of the tangent is 5(—1)* =35

" 1 L =5 =
Equation of tangent1s  y+2 =5(x41) T E—

1e.y=>5x+3

tangent meets the curve where

Sr+3=x -1

= x —5x—4=0

b
.‘L’i =
Ty =
=x =
C
xn = 1.6640 (5s.1)
i = 1.6495
xn = 16307
x, = 16506
d
£(1.65055) = —0.0025... «+—— |Evaluate f{1.65055) and

f{1 653063) where
f(x)=x"—35x—4

Continued iteration 1s fine
here as this 15 an oscillating
set of values and convergence
15 rapid.

f(1.65065) = +0.00066...

As there 1s a change of sign the root lies
between 1.65055 and 1.63063
so £=1.6306 (53s1)
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Exercise A, Question 28

Question:

fx)=2x"—x—4.
a  Show that the equation f(x) =10 can be written as

The equation 2x* —x—4 =0 has a root between 1.35 and 1.4.
b Use the iteration formula

with x, =1.35, to find, to 2 decimal places, the value of x,,x, and
x..
The only real root of f(x)=0 is @.

¢ By choosing a suitable interval, prove that a=1.392 . to 3 decimal

places. E
Solution:
a
X —x—4 = 0
= 2x° =
= 3 =
=x =
b
X = | x, =135
| %n }
n = 141(2dp)
X, = 1.39(2d.p)
X = 139(2dp)
¢ Consider the interval [1.3915, 1.3925]
f(13913) = -000285

£(1.3925) = +0.00777...

as there 15 a change of sign in the interval and f{x) 15 continuous.,
the root lies in the mnterval so @ =1392 (3dp)
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Exercise A, Question 29

Question:

The function { is defined by

fix——5+4e™, xR, x>0
a  Show that the inverse function of fis defined by
o 1. x+5)

7 ix——In B

[ i Rl |
and write down the domain of 1
il A |
b Write down the range of 7.

: 1 . b
The graph of y= —x crosses the graph of y =1 (x) at x=k.

The iterative formula

K o+5)
2], x,=03

]

P Ty |
X, =In|
15 used to find to find an approximation for &.
¢ Calculate the values of x; and x,, giving yvour answers to 4
decimal places.
d  Continue the iterative process until you have two values

which are the same to 4 decimal places.
e Prove that this value does give &, correct to 4 decimal places

Solution:
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f-x—>—5+4e¥ x>0

a Let
y = =5+4¢&¥
4 = y+5 4 The graph of
y+5 y==5+4e" x>0 is
e = - ;
4
P o= l11|:'r_:|
4 | ‘
s ') I
1 +57 -
X = —ln{‘I
2 4 |

x+5|
|

; 1
so I ?I—)—1ﬂ|:
2

T LR T This 1s the range of £

This 15 the domain of £

b rangeof £ is f(x)=0

c
xy = 02814
n = 02779
d A s this 15 a decreasing set of
x, = 02772 values, you cannot be sure that this
« = 02771 does give k correct to 4 d.p.
X, 2
x = 02771
5 Evaluate £(0.27705) and
5 (0 27715) wt
£(027705) = -22. x10° ( Jntee
; o x+5
£(0.27715) = +58x..x107 \ [fG)=x—In| 2
F=02771 4dp) IChange of sign indicates

the root lies between

027705 and 0.27713.
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Exercise A, Question 30

Question:

The graph of the function f. defined by

11_ xR, x=0.
l+x

1s shown.

f-x—

o X

a Copy the sketch and add to it the graph of y=f""(x) . showing the
coordinates of the point where 1t meets the x-axis.
The two curves meet in the point A, with x-coordinate .

: . : : 1
b Explain why & 1s a solution of the equation x = i
4 x-

The tterative formula

Ty = L x, =07

wl T FE
1+,

15 used to find an approximation of k.
¢ Calculate the values of x.x,.x; and x,. grving your answers to 4

decimal places.
d Show that £ =0.682, correct to 3 dacimal places.

Solution:
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b y=f"(x) is the reflection of y=f(x) in y=x
So the point A lieson y=1f(x) and yv=x

where they meet x = 1o

It also lies on ¥ =f7(x) .

+ 3

C

x, = 06711 (4dp)

x, = 06895

x, = 06778

x, = 06852
d

£(0.6815) = —0.00135...  *+— fou

£(0.6825) = +0.00028. .

1
f()=x——7.
e

TX

as change of sign root lies between 0.6815 and 0.6825

ie k=0682 3dp)

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 revl a 30.|

Page2 of 2

3/9/201:



