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Exercise A, Question 1

Question:

Sketch the graphs of
@y=€e'+1
(b)y=4e” 2
©y=2e-3

dy=4-¢

1
e y=6+ 10e2*

My =100~ *+ 10
Solution:

@y=€e'+1

L

=T

This is the normay = & ‘moved up’ (translated) 1 unit.

(b)y = e ~ 2
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x=0 = y=4

ASX— — ©,y— ®©

AsX— o ,y—0

This is an exponential decay type graph.

©y=2e-3

YA

\>3\
I

e
e |

x=0 = y=2x1-3=-1
ASX— o,y — o
AsSX— - ©o,y—>2x0-3= -3

@y=4-¢
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0, 3) \
\ ]
y=4-¢*

x=0 = y=4-1=3
AsX— o,y —>4—- o,i.ey—> — ©
ASX— — o, y—>4-0=4

1
e y=6 + 102%

B
y=6+ 10e2"

o

x=0 = y=6+10x1=16
ASX— o,y — o
AsX— - 0o, y—>6+10x0=6

My =100~ *+ 10
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110
y = 100e~ + 10

wy

x=0 = y=100x1+10=110
AsX— o ,y—100x0+10=10
ASX— — o,y — ®
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Exercise A, Question 2

Question:

The value of a car varies according to the formula
t

V =20 000€e 12
whereV is the value irf's andt is its age in years from new.

(a) State its value when new.
(b) Find its value (to the neareBtafter 4 years.

(c) Sketch the graph vV againstt.
Solution:

t

V =20 000€ 12

(@) The new value is whern= 0.
0

= V=20000x¢e 12=20000x 1=20000
New value = £20 000

(b) Value after 4 years is given when 4.
4

= V=20000x¢e 12=20000 x &
Value after 4 years 514 331 (to neare$)

1
3

= 14 330.63

(©) L V()
20 000 —¥

! (years)
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Exercise A, Question 3

Question:

The population of a country is increasing according to the formula

t
P =20+ 10es0
whereP is the population in thousands and the time in years after the year
2000.

(a) State the population in the year 2000.
(b) Use the model to predict the population in the year 2020.

(c) Sketch the graph (P againstt for the years 2000 to 21(
Solution:

t
P =20+ 10es0
(a) The year 2000 correspondstte 0.

t

Substitute = 0 intoP = 20 + 10 eso0

P=20+10x8=20+10x1=30
Population = 30 thousand

(b) The year 2020 correspondstts 20.

t
Substitute = 20 intoP = 20 + 10 eso
20

P=20+ 10es = 20 + 14.918 = 34.918 thousand
Population in 2020 will be 34 9:
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©F (thousand)

'

P =20 + 1050

2000 2100 ¢ (vear)
Year 2100 ig¢ = 100

100

P=20+10es =20+ 10& = 93.891 thousand
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Exercise A, Question 4

Question:

The number of people infected with a disease varies according to the formula

N = 300 - 100€ -
whereN is the number of people infected with the diseasd anthe time in
years after detection.

(@) How many people were first diagnosed with the disease?

(b) What is the long term prediction of how this disease will spread?
(c) GraphN againstt.

Solution:

N = 300 - 100€ 9-5t
(@) The numbefirst diagnosed means wheg 0.

Substitutet = 0 inN = 300 — 100 0-3t
N =300 - 100 x & 9°*0=300 - 100 x 1 = 200

(b) The long term prediction suggests> « .
Ast —» oo, e~ 03t _, 0
SoN — 300 - 100 x 0 = 300

© Ni

- N = 300 — 10005

Y

© Pearson Education Ltd 20
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Exercise A, Question 5

Question:

The value of an investment varies according to the formula
t

V=Aen
whereV is the value of the investmentfits, A is a constant to be found anig
the time in years after the investment was made.

(@) If the investment was wort#8000 after 3 years find to the neare4i.
(b) Find the value of the investment after 10 years.

(c) By what factor will the original investment have increased by after 20

Solution:

t
V=Aen
@) We are given tha¥ = 8000 when & 3.
Substituting gives
3

8000 =Ae 12
1 1

8000 =Aes ( +es)

A= 8000
1
€4
1
A=8000€e 4
A =6230.41

A = £6230 (to the nearesf)

1
4

t
by HenceV = (8000 x € 2 )e1z  (use real value)

After 10 years
10

V=8000x€e 2xe1z (uselaws of indices)
10 3
= 8000 x e12 ~ 12
7

= 8000e12

1
4
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= £14 336.0:
Investment is wortl£14 336 (to neare$) after 10 years.
2
(c) After 20 years/ = Ae 12
20
This is e1ztimes the original amoum
= 5.29 times

© Pearson Education Ltd 20

Dr.Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com


www.biochemtuition.com

Heinemann Solutionbank: Core Maths 2 Pagel of 2

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise B, Question 1

Question:

Solve the following equations giving exact solutions:
@& =5

by Inx=4

©eX=7
X
@ In > =4

&~ 1=8

®In (2x+1) =5
@e *=10

hin (2-x) =4
(DZe&nbsp;4x_ 3=8
Solution:

@e&=5 = x=In5

®Ihx=4 = x=e&hairsp?

In

,
©e*=7 => X=In7 = X= -

(

X\ _ X _ .4 _ .4
@ In L2 =4 = 7 =e&hairsp; = x=2e&hairsp;

@& 1=8 = x-1=In8 = x=In8+1

OIn (2x+1) =5
> xX+1l=¢
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> 2xX=e -1
-1

= X= "5

@e” *=10

= -x=1In10

= x= -1n10

> x=In10"1

= x=In (0.1)

min (2-x) =4
= 2 -x= e&hairsp?
= 2 = e&hairsp? + x
= x=2 - e&hairsp?

0 zéﬁhairsp;4x_ 3=8
- Zéﬁhairsp;4x: 11
11

-  g&hairsp;4x 5
11
= 4x=In ( > }
1 11
= X= 7In ( B} }

© Pearson Education Ltd 20
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Exercise B, Question 2

Question:

Solve the following giving your solution in terms of In 2:
(@) X=8
e~ X=4

©e**t1l=0c¢

Solution:
(@) X=8
= 3x=1In8
= 3x=1In23
= 3x=3In2
> x=1In2
b e~ X=4
> -—-2x=1In4
= —2x=In2?
> =-2x=2In2
2In2
= X= 5,
> x= -1In2
©eXtl=05

= 2x+1=In(0.5)
> 2x+1=In2"1

= 2x+1= -1In2
> 2x= -1n2-1

-In2-1
= X=

2
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Dr.Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com


www.biochemtuition.com

Heinemann Solutionbank: Core Maths & Page2 of 2

Dr.Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com


www.biochemtuition.com

Heinemann Solutionbank: Core Maths 2 Pagel of 4

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise B, Question 3

Question:
Sketch the following graphs stating any asymptotes and intersections with axes:

@y=In(x+1)

)y = 2Inx
©y=In (2x)
@y= (Inx) 2

@y=In (4-x)
Hy=3+In(x+2)
Solution:
@y=In(x+1)
Vi

y=In(x+1)

Y

(0, 0) X

Whenx=0,y=In (1) =0
Whenx - -1,y > - o

y wouldn't exist for values of< -1
Whenx —» o,y — o (slowly)

b)Yy = 2Inx
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]

"

(1, 0)

Whenx=1,y=21In(1) =0
Whenx —» 0,y » — o

y wouldn't exist for values of< 0
Whenx — o« ,y — o (slowly)

©y=In (2x)

Vi

y = In(2x)

1
Whenx= Z,y=1In (1) =0

Whenx — 0,y - — o
y wouldn't exist for values of< O
Whenx —» o,y — o (slowly)

@y = (Inx) 2
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(1, 0)

Whenx=1,y= (In1) 2=0

For 0 <x< 1, Inxis negative, but (Ir) 2is positive.

Whenx — 0,y — o

Whenx — o,y — o

@y=In(4-x)
J,‘Jl

y = In(4 - x)

Whenx=3,y=1n1=0
Whenx — 4,y - — o

y doesn't exist for values &f> 4
Whenx — - o,y — o (slowly)
Whenx =0,y =1n4

Hy=3+In(x+2)
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y=3+In(x +2)

(0, 3 + In2)

I
J
—
q
id
|
P»J
-
e
R

Whenx= -1,y=3+In1=3+0=3
Whenx - -2,y » — o

y doesn't exist for values gf< — 2
Whenx — « ,y — o slowly
Whenx=0,y=3+In (0+2) =3 +1In2
Wheny = 0,

0=3+In(x+2)

~3=1In (x+2)
e 3=x+2
x=e~3-2

© Pearson Education Ltd 20
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Exercise B, Question 4

Question:

The price of a new car varies according to the formula
t

P=15000€ 10
whereP is the price irf's andt is the age in years from new.

(a) State its new value.
(b) Calculate its value after 5 years (to the nedest
(c) Find its age when its price falls beldy 000.

d) Sketch the graph showing how the price varies over time. Is this a good
model”

Solution:

t
P=15000€ 1o
(@ New value iswheh=0 = P =15000 x &= 15 000
The new value i€15 000

(b) Value after 5 years is wherr 5
5

= P=15000x € 10 =15000€ 9°=9097.96
Value after 5 years 89 098 (to neare$®)

(c) Find when price i€5 000
SubstituteP = 5 000:

t

5000 = 15 000€ 10 ( +15000)

5000 .
15000- € 10
1 t
gze‘ 10
(1Y _ _ t
n13) ="
(1)
-10In | 3
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Wl

_ (1) 4
t=10In L3

t=10In3
t =10.99 years
The price falls belov£5 000 after 11 years.

@ P(£) 4
15 000 P = 15 000e 7

5 000

-
-

lll f(vears)

A fair model! Perhaps the price should be lower after 11

© Pearson Education Ltd 20

Dr.Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com


www.biochemtuition.com

Heinemann Solutionbank: Core Maths 2 Pagel of 2

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise B, Question 5

Question:

The graph below is of the function
f(x) =In(2+%X%) {xe€ R, x>a{.

(a) State the value &
(b) Find the value o$ for which f (s) = 20.

() Find the function f 1 (x) stating its domain.

() Sketch the graphs fand f~ 1 (x) on the same axes stating the relation
between them.

A f(x) = In (2 + 3x)
20
/\
0 8 X

Solution:
(a) X = ais the asymptote to the curve. It will be where
2+X=0
X= -2

_ _ 2
X= =3

2
Hence a= - 3

w) Iff(s) =20then
In (2+3s) =20
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2+3=¢"
3s=e?0-2

_ e0-2
S= 3

© Tofind f~1 (x) , change the subject of the formula.
y=In (2+ X)

e¥=2+3X

e -2=23

&2
X= "3

Therefore 1 (x) = —5—
domain of "1 (x) = range of f§), sox € &

@ .y

%)

f(x)

\

f-1 ( x) is areflection of x) in the liney = x.

© Pearson Education Ltd 20
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Exercise B, Question 6

Question:

The graph below is of the function
g(x) =2%+4 {xep{.

(a) Find the range of the function.
(b) Find the value op to 2 significant figures.
© Find g~ 1 (x) stating its domain.

(d) Sketch gf) and g~ 1 ( x) on the same set of axes stating the relationship
between them.

yi

g(x) = 2ex+ 4

S
=Y

Solution:

@9 (x) =2+4
Asx— — o,g(x) -2x0+4=4
Therefore the range ofx(is g (x) >4

) If (p, 10) liesong &) =26+ 4
26?P + 4 =10

2¢P = 6

eP=3

2p=1n3
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1
p=3In3
p=0.55(2s.f)

© g~ 1 (x) is found by changing the subject of the formula.
Lety = 26# + 4

y — 4 = 2&%
In (%4) = 2X
1 -4
x= 3In (yT)
1 [ x=4 )

Hence g 1 (x) =3 7

Its domain is the same as the range =&f.g(
g~ 1(x) has adomain of> 4

@ oy

g~ 1(x) is areflection of ¢x) in the liney = x.

© Pearson Education Ltd 20
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Exercise B, Question 7
Question:
The number of bacteria in a culture grows according to the following equation:

t
N = 100 + 50 eso
whereN is the number of bacteria present amgithe time in days from the start
of the experiment.

(a) State the number of bacteria present at the start of the experiment.
(b) State the number after 10 days.
(c) State the day on which the number first reaches 1 000 000.

d) Sketch the graph showing hN varies witht.
Solution:

t
N = 100 + 50es30
(a) At the start = 0

0
= N=100 + 50es =100 + 50 x 1 = 150
There are 150 bacteria present at the start.

(b) After 10 dayg = 10
10 1

= N=100+ 50es3 =100 + 50es = 170
There are 170 bacteria present after 10 days.

() WhenN = 1 000 000

1000 000 = 100 + 50®  ( - 100)
999 900 = 5085 ( +50)

19 998 = &

N (19998) =3

0
t=30In (19998)

t=297.10

The number of bacteria reaches 1 000 000 on the 298th day (to the near
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(N(number of bacteria)
A

105 N =100

© Pearson Education Ltd 20
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Exercise B, Question 8

Question:

The
h (x

graph below shows the function
) =40-106% { x>0, xe€ B{ .

(a) State the range of the function.

(b) FInd the exact coordinates of A in terms of In 2.
© Find h™ 1 (x) stating its domain.

Vi

A b
9 X
h(x) = 40 — 10ex

Solution:
@h (x) =40-10&

The

range is the set of values thatan take.

h(0) =40-108=40-10=30
Hence range ih (x) <30
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() A'is wherey =0
Solve 40 - 10& =0
40 =106* ( +10)

4 = &X
In4 = 3
_ 1
X = 3In4
1
nglnz2
_ 2
X = 3In2
(2 )
Alis k3In2, Oj

© To find h™ 1 (x) change the subject of the formula.
Lety = 40 — 10&X

106X =40 -y

3K _ 40_y

= T
((40-y )

3x=1In L 10
_ 1 [ 40-y )
X= 3N (10
The domain of the inverse function is the same as the range of the function.

Hence i 1 (x) :%In (401;)() {xe R, x<30{
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Exercise C, Question 1

Question:

Sketch the following functions stating any asymptotes and intersections with
axes:

@y=¢e'+3
®y=In( -x)
©y=In (x+2)
dy=3e"X+4
(@y=€'"?

Oy =4-Inx
Solution:

@y=€+3

Va
y=e +3

'___.;'IF

This is the graph of = € ‘moved up’ 3 units.
x=0, y=e’+3=1+3=4

Gy =In( —x)
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yi

¥ = In{=x)

x=-1,y=In(--1)=In(1) =0

y will not exist for values ox > 0

X— — o , y— oo (slowly)

The graph will be a reflection f=In ( x) in the yaxis.

©y=In (x+2)

A
¥y = In{x +2)

In 2

]
e ¥

—
| —"h.._\_\_\_\ﬂh.‘
o

|
x=-1,y=In(-1+2) =In(1) =0
y will not exist for values ok < — 2
X— =2, y—> — ®
X— o , y— o (slowly)
x=0, y=In(0+2) =In2

Dy =3e"+4
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y=3e+4
Vi

=¥

x=0, y=3P+4=3+4=7
X— o, y>3x0+4=4

X— — o y—>oo

(y=€et?

=V

x= -2, y=e ?2*?2==1
X— — o, y—0
X— o, Y—> ®©

x=0, y=é
Oy =4-Inx
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x=1, y=4-In(1) =4

X—0, y—>4- (- o) ,s0y—> + ©

y will not exist for values ok < 0

y=0 = 4-Inx=0 = Inx=4 = x=e&hairsp?

© Pearson Education Ltd 20
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Exercise C, Question 2

Question:

Solve the following equations, giving exact solutions:

@Ilh (-5) =8

(b) éﬁhairsp;4x: 5
(24 - e 2X=10
@Inx+In (x-3) =0
@& +e X=2
®In2+Inx=4
Solution:

@ln (2-5) =8
2x-5=& (+5)
x=€8+5 (+2)

B +5
X= ">

(inverse of In)

(b) &hairspidx— 5 (inverse of e)

4x =1In5 (+4)

In5
X=
©24-€e %=10 ( +e %)
24=10+¢e % ( -10)
14 =e~ 2% (inverse of )
IN(14) = -x (+ -2)
- 2 In(14) =x

1

x= -3 In(14)
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@In(x) +In(x-3) =0
In[x(x-3)] =0

x(x-3) =¢&
x(x-3) =1
X2 -3x-1=0
3+{9+4
x= T
_ 3+\13
X= "7
3+\13
X= ">

Page2 of 2

(x cannot be negative because of initial equation)

e&+e X=2
&+ —=2 (x&)
el
() 2+1=2&
(&) 2-2&+1=0
(ef-1)2=0
=1
x=In1l=0
®ln2 +Inx=4
In2x=4
2x = e&hairsp?
_ eg&hairsp?
X= 2
© Pearson Education Ltd 20
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Exercise C, Question 3

Question:

The functionc k) =3 +1In (4 —x) is shown below.

Vi

A
c(x)=3+4n(4-Xx)

(a) State the exact coordinates of point A.

(b) Calculate the exact coordinates of point B.

(©) Find the inverse functionc! (x) stating its domain.

() Sketch cf) and ¢ 1 (x) on the same set of axes stating the relationship

between then
Solution:

@) A is wherex =0

Substitutex= 0 intoy=3+In (4 —x) to give
y=3+In4

A= (0, 3+In4)

(b) B is wherey = 0

Substitutey = 0 intoy=3 +In (4 —x) to give
0=3+In (4 -x)

-3=1In(4-x)

e~ 3=4-x

x=4-e" 3

B=(4-¢~3, 0)
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© To find ¢~ 1 (x) change the subject of the formula.

y=3+In(4-x)

y—-3=In(4-x)

& 3=4-x

x=4-¢ 3

The domain of the inverse function is the range of the function. Looking at
graph this is all the real numbers. So

cl(x) =4-&"3 {xe p{

©) x=4 Ly=x

e |

cl(x)
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Exercise C, Question 4

Question:
The price of a computer system can be modelled by the formula

t
P =100 + 850€e 2
whereP is the price of the system £i$ andt is the age of the computer in years
after being purchased.

(a) Calculate the new price of the system.
(b) Calculate its price after 3 years.

() When will it be worth less thag?00?

(d) Find its price ag —» .

(e) Sketch the graph showirfagainst t.
Comment on the appropriateness of this m

Solution:

t
P =100 + 850¢€ 2

(a) New price is when = 0.
t
Substitutet = 0 intoP = 100 + 850€ 2to give
0
P =100 + 850¢€ 2 (e’=1)
=100 + 850 = 950
The new price i£950

(b) After 3 yeard = 3.
t
Substitute = 3 intoP = 100 + 850€ 2to give
3

P =100 + 850e 2 = 289.66
Price after 3 years 290 (to nearedi)

() It is worth less tha200 whenP < 200
t

SubstituteP = 200 intoP = 100 + 850€ 2to give
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t
200 = 100 + 850¢€ 2

t

100 = 850e =2
100 L

g0 — € 2

100 t
SEIE

t=4.28
It is worth less thafi200 after 4.28 years.

t
dASt— o , e~ 2 -0

Hence P— 100 + 850 x 0 = 100
The computer will be wortB100 eventually.

(e) Pi
£950 —
- £100
¥
© Pearson Education Ltd 20
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Exercise C, Question 5

Question:

The function f is defined by
[ ]

fix—In(5x-2) {xeR, x> % r
J
(@) Find an expression forfl (x) .

(b) Write down the domain of T2 (x) .

(c) Solve, giving your answer to 3 decimal places,
In (5x-2) =2.

[El
Solution:
@Lety=1In (5x-2)
e/ =5x-2
e/ + 2 = 5x
+2
5 =X

Therange of ¥ In (5x—2) isye &

-1 ef+2
Sof"~(x) = 5 {xer{

(b)y Domain is x€ #

@©lIn (5x-2) =2
5X - 2 = &
5X= € + 2

€+ 2
x= —-_ =1.8778

x =1.87¢ (to 3d.p.
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Exercise C, Question 6

Question:

The functions f and g are given by
fix—>3x-1 {xe F{

X
2

g:x—ez2 {xe rf

(a) Find the value of fg(4), giving your answer to 2 decimal places.

(b) Express the inverse function £ (x) in the form f 1: x —

(c) Using the same axes, sketch the graphs of the functions f and df.
Write on your sketch the value of each functior atO.

(@ Find the values ot for which f~* (x) = 5.

[E]
Solution:

@fg (4) :f(eg) =f(e?) =3&-1
=21.17 (2d.p.)

o Iff: x—>3x-1 {xe p{

- J 1}
XER
o ]

by using flow diagram method:

thenf 1:x -

X3 -1

NN

X 3x 3Ix =1

NN

=3 +1

3x-1

©gf(x) =g(Xx-1) =e 2  f(x) =3-1
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0-1 1

Atx=0,0f(x) =e 2 =e” 2andf(x) =

Vi ef(x)

"
|
3| —

\

S
/

~1 5
@f ~(x) = f(x)
x+1 5 .
3 = 3x_1 (cross multiply)

(x+1) (X-1) =5x3
32+ 2x-1=15

X2 +2x-16=0
(3x+8) (x-2) =0

_ 8
X_2,_3
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Exercise C, Question 7
Question:

1
The points P and Q lie on the curve with equagiene 2*.

Thex-coordinates of P and Q are In 4 and In 16 respectively.
(a) Find an equation for the line PQ.
(b) Show that this line passes through the origin O.

(c) Calculate the length, to 3 significant figures, of the line segment PQ.

[E]
Solution:

(@)

— -

In4 In6
1 =1
Q hasy coordinate e"16=dn162 = 165 = 4
o > 1
P hasy coordinate e"4=d"42 =43 =2
. . change iny 4 -2 2 __2_
Gradient of the line PQ Thangeinx  Thi6-Ind = o T
In —
4

Usingy = mx + ¢ the equation of the line PQ is
2

y= mX+C

(In 4, 2) lies on line so
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2=2+C¢C
c=0

2
Equation of PQ iy = ﬁ

(b) The line passes through the origircasO.

(c) Length from (In 4, 2) to (In 16, 4) is

Page2 of 2

Jn16 —n 4y +4 —2)> = /()" + 2% = [(Ind) + 4 = 2.43
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Exercise C, Question 8

Question:

The functions f and g are defined over the set of real numbers by
f:x—3x-5
g:x—e” X

(a) State the range of g(x

(b) Sketch the graphs of the inverse functions fand g~  and write on your
sketches the coordinates of any points at which a graph meets the coordinate
axes.

(c) State, giving a reason, the number of roots of the equation
Foh(x) =97 (x) .

(d) Evaluate fg ( —% ) , giving your answer to 2 decimal places.
Solution:
(a)

g(x) >0

-1 _x+5
o f " (x) = 73
g7 1(x) = - 5Inx
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f=1(x)

g0x)

©f 1(x) =g~ 1(x) would have 1 root because there is 1 point of
intersection.

@ fg ( -

2

=3xe3-5=0.84

wlr
wiN
N—

wlk

N— —
I
—

/N
(9]
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Exercise C, Question 9

Question:
The function f is defined by fx — € + k, x € #andk is a positive constant.

(a) State the range of).

) Find f(In K, simplifying your answer.

(c) Find f~ 1 the inverse function of f, in the form 1 : x —» ... stating
its domain.

d) On the same axes, sketch the curves with equatierfy x) and y=1f "~ 1
( X) , giving the coordinates of all points where the graphs cut the axes.

[E]

Solution:

@f:x— e +k

Asx— — o,f(x) - 0+k=k

i f(x)

e Y

Range of ) isf (x) >k
®f(Ink) =dK+k=k+k=2k
) Lety = e+ k
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y—k=¢"
In (y—-k) =x
Hencef 1:x—>In (x-k) ,x>k
(d) f(x)
; f=1(x)
| <k
i x
A,
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Exercise C, Question 10

Question:

The function f is given by
f:x>In(4-2) {xeh, x<2{

() Find an expression forfl (x) .

(b) Sketch the curve with equatigr=f 1 (x) , showing the coordinates of
points where the curve meets the axes.

(o) State the range of 1 (x) .
The function g is given by

g:x— e {xe rp{

(d) Find the value of gf(0.5).

[E]

Solution:

f(x) =In(4-X%) {xeh, x<2{

(@ Lety=In (4 — 2x) and change the subject of the formula.
e =4 - X

2x=4 - ¢
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(b) yi
_____________________________________________ =i
3
E\ _
Ind i
y = f(x)
-1 4-1_ 3
x=0 = f (x) =5 =3
4 - &
y=0 > — =0 = €&=4 = x=In4
X— ©0,yYy— — ©
4-0
X— — o©,y— TZZ

©Rangeof f 1(x) isf~1(x) <2

@of (05) =g[In(4-2%x05)] =g(In3) =€N3=3
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Exercise C, Question 11
Question:

The function f§) is defined by
f(x) = 3 - 4x% - 5X + 2

@) Show that k + 1) is a factor of ).

(b) Factorise %) completely.

(c) Solve, giving your answers to 2 decimal places, the equation
3[IN(2x) ] 3-4[In(2x)]2-5In(X) +2=0 x>0
[E]

Solution:

f(x) = 3 - 4x% - 5X + 2

@f(-1) =3x (-1)%-4x (-1)?-5x (-1)

+2=-3-4+5+2=0
Asf( —-1) =0then k+ 1) is afactor.

O F(Xx) =3 - 4x% - 5x + 2
f(x) = (x+1) (¥ -7x+2) (byinspection)
f(x) (x+1) (Xx-1) (x—-2)

©If3[IN(2x) ] 3-4[In(2x)]2-5[In(2x)] +2=0
= [In(2x) +1] [3In(2x) -1] [In(2x) -=2] =0

1
= In(2x) =-1,3,2

1
> 2x=e 1e3 &

1 1 11
_ =z . -1 2 —5.2

= x=0.18,0.70, 3.69
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