Heinemann Solutionbank: Core Maths &

Solutionbank C3

Edexcel AS and A Level Modular Mathematics

2 Review Exercise
Exercise A, Question 1

Question:
a On the same set of axes sketch the graphs of y=|2x—1| and
y=|x—k|.k=1.
b Find, in terms of k, the values of x for which |2x—1|=|x—k]|.
Solution:
a
v v=12x—11
-—
iy 7 e | el For y=|2x-1| draw
2 F %
Bk P i /J--’ 3= 2x—1 and reflect part

s s o below x-axis in the x-axis.
For y= x—k| . intersects

ol L x-axis at (k. 0) where k=1
and gradient is 1, whereas

the other line has gradient 2.

b Forpoint A

2x=1 = —(x—k) 4+— | The line |x—k| has been
=3r = 1+k reflected so equation 1s
14k :I.'=—[I—kj,l.
x = e
For point B
—(2x-1) = —(x—k) 4 | Both lines have been reflected.
= -2x+1 = —=x+k
¥ = 1-k 4 | As £ >0, this value is negative,
which agrees with diagram.
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Solutionbank C3

Edexcel AS and A Level Modular Mathematics

2 Review Exercise
Exercise A, Question 2

Question:

a  Sketch the graph of y =|3x+2|—4, showing the coordinates of the
points of intersection of the graph with the axes.

b Find the values of x for which
[3x+2=4+x

Solution:
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a
t=13x+2] vd y=13r+2]
First draw y =|3x+ 2| and then
F translate by 4 units in negative
i y-direction.
i i
3
Ay Meets x-axis where
FE 1AL 4 2 h=4 i .
: N 1
"-\ y=3x+2-4 = 0
‘I.
Y S = 3x = 3
\'\I # 3
=3 [} 3 x — Iy
k\ r/,/ 3 3
N o ii
-, y=-3r-2-4 0
=
( 3 ) = 3x -6
s -2
b
3x+2| = b 4+— [The walues of x are the x-
Ix+2|-4 = =x coordinates of the intersections of
yv=xand y={3x+2|-4.
So
i
Ix+2-4 =
=7y = Alternatively. you could solve
" y Gx+2) =4+
i
-3x-2-4 = «x
= 4x = -6
1
x = —1—-
2
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2 Review Exercise
Exercise A, Question 3

Question:

\_/ M2 4

The figure shows the graph of v =f(x),-5=x 25,

The point M (2, 4) is the maximum turning point of the graph.
Sketch, on separate diagrams, the graphs of

a y=f(x)+3

b y=f(x)]

e y=f(x]).

Show on each graph the coordinates of any maximum turning points,

Solution:
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a
vl 4+—— [Translation of +3 in the y
M (T T) Kirection.
-
-5 il 5 X
b
y
+— [For v20_ curve is y=1(x).
M2 4 For v = 0. reflect in x-axis.
] il 5 x
c

4+—— [For x=0

e M2, 4) f|xl=£(—x)

ko draw v =1f(x)

for x = 0. and then reflect this
x=0.

—7 0 \g T

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 4

Question:

¥=Mx)

The diagram shows a sketch of the graph of the increasing function f.
The curve crosses the x-axis at the point Ai 1, 0) and the y-axis at the point
B(0,—2) . On separate diagrams, sketch the graph of:

a y=f"x)

b y=1i]x|)
¢ y=f(2x)+1
d y=3f(x-1).

[n each case, show the images of the points A and B.

Solution:
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v
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Reflect y=fix) in y=x.
(Loy — (0.1}
0,-2) = (2.0

Draw y=f(x).x=0

Reflect this in y-axis.

Sketch y=1f(x) in x-axis with scale
1 : s
factor — , and translate in the y direction

by 1 unit.

Translate by +1 in the x direction and
stretch in the v direction with scale
factor 3.

file://C:\Users\Buba\kaz\ouba\c3 rev2 a 4.l

Page2 of 2

3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 2

Solutionbank C3

Edexcel AS and A Level Modular Mathematics

2 Review Exercise
Exercise A, Question 5

Question:

For the positive constant k. where & = 1 the functions f and g are defined

by

f:x = hix+k).x=-k,
x = |2x—k|. xR
Sketch. on the same set of axes. the graphs of f and g. Give the

coordinates of points where the graphs meet the axes.
Write down the range of £

A
Find, in terms of &, fg| %J .

z
a

=g

L]

The curve C has equation v =f(x). The tangent to C at the point

with x- coordinate 3 1s parallel to the line with equation
Oy=2x4+1.
d Find the value of k. E

Solution:

file://C:\Users\Buba\kaz\ouba\c3 rev2 a 5.| 3/9/201:



Heinemann Solutionbank: Core Maths 2 Page2 of 2

Graph 1s for £ =1y =1{(x) has
Asvmptote x = —k .
[t meets the x-axis where In(x+&)=10

=x+kF =1

=x = 1-k
[t meets the y-axis where x =0, 12
yv=Ink.

3 {x) 15 v-shaped passing

=g
s
through {?._U} and (0, k).

b
Range of f1s fix) eE B I

f is an increasing function.

C
s (| &
) =
."-k.\:
= A5
(3k)
= lﬂL?i
d
y = In(x+k)
& 1
dx x+k
o o
b’ i = — :
oW X=3 3% 8 ¢ |(Gradientof 9y=2i+1 iaé.
=7 = 642k
=2k = 3
Eo= 1
2
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2 Review Exercise
Exercise A, Question 6

Question:

ri

B, t‘/’r
""\ﬂ/{! 1 Js X

The diagram shows a sketch of the graph of v=1(x).
The curve has a minimum at the pomnt A(l.—1), passes through x-axis at the
origin, and the points B(2, () and C(3, 0); the asymptotes have equations x =3
and y=2.
a Sketch. on separate axes. the graph of
iy f(x)|
i y=—"f(x+1)
iii y=£f(—2x)
in each case. showing the images of the pomts A, B and C.
b State the number of solutions to the equation

i 3[f(x)=2
i 2|f(x)]=3.

Solution:
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Al parts of curve y=1(x)
below x-axis are reflected 1n
h-AX1S.

A — (1. 1)

B and C do not move.

Translate by —1 in the
v direction and reflect in the x —axis.

Stretch 1n the x direction with scale

factor — = (or stretch in the x
\{_- | H I/’-_ ra 1
3 _ \\/ direction with scale factor = and
E Al s
E |'_l. 1)

reflect in the y-axis).

Consider graph a 1.
i How many times does the line
. 2
b i ¥ =3 cross the curve?

3 f(x) = 2= f(x) =

Line is below Al

d | b2

number of solutions 15 6

td | a2

ii Draw the line y=

i 2[£() =32 f() =2

number of solutions 1s 4

ie 2| £(x) |=3={f(x)=

] | (%]

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 7

Question:

\#T

R
A

AT |

The diagram shows part of the curve C with equation y = f(x) where

(x—1)°

(x=3)

The peints A and B are the stationary points of C.

The line x= 3 is a vertical asymptote to C.

a  Using calculus, find the coordinates of A and B.

b Sketch the curve C*, with equation y =f(—x)+2, showing the
coordinates of the images of A and B.

¢ State the equation of the vertical asymptote to " .

fix) =

Solution:

file://C:\Users\Buba\kaz\ouba\c3 rev2 a_ 7.| 3/9/201:



Heinemann Solutionbank: Core Maths 2 Page2 of 2

a
dv _ (x=32(x-1)-(-1)’(1) < Use the quotient mle.
d (x=3)
(x—1)[2x—6—(x—1)]
(x=3)° flx)=0=x=1, so. as a
T T check, you know that the
w coordinates of A are (1. 0).
(x—3)
d '
. = 0=x=lorx=3
d}l‘
Coordinates of A: (1. 0) B: (5. 8) +—— (3-=1Y" 1B 4
V= — T
' (5—3) 2

Reflect in the y-axis and
tranislate by 2 units in the y
direction.

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 8

Question:

a On the same set of axes, in the interval —7 < &< 7. sketch the

graphs of
i y=rcotd,
ii y=3sin 26

b Solve. in the interval —7 = €< 7, the equation

cot@=3smn 24

giving your answers, 1 radians. to 3 sigmificant figures where

Do not cancel cos&.

appropriate.
Solution:
a
vl Vo= oo
31
-l I 0
-3
b
cotd = 3528 /
s
c-oa = Gsinfcosd
sin &
= cos# (1—6sin" ) = 0
=cosf=0 orsinf = %
cosd = 0 ::-.9:222}__57
smf = =+ l
6
] =

0421,2.72,-0421,-2.72

© Pearson Education Ltd 2C

Do not forget = for siné.

Give values 1n all 4 quadrants.
Remember to use the radian mode on
vour calculator.

0T —e, —¥, —T + o
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2 Review Exercise
Exercise A, Question 9

Question:
\/

The diagram shows. in the interval —7 = & = 7. the graph of
y=ksec(f—a).

The curve crosses the y-axis at the point (0, 4) and the &-coordinate of its
minimum point is 7/3
a State, as a multiple of 7, the value of o .

b Find the value of .

¢ Find the exact values of @ at the points where the graph crosses the line
y=-242.

d Show that the gradient at the point on the curve with &-coordinate

2.

Solution:

Tm
15
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|

b As (0, 4) lies on curve

v =fksec? has minimum on y-axis.

[This curve has been translated by

[FS] | =

in the x direction.

[

T

CG-‘SE—_

b | =

|

Il
[

=5ec|_—f‘
L3 )

R U :
cos IF' gives values in the

?nd and 3rd quadrants.
v T 7
S e B A
3 3 3
[v= —ZJE meets the graph

where & is negative ]

4 = i'sec| —E.IF
3/
=4 = 2k
=k = 2
¢ Solve
lsecié‘—ii = —}\5
3.
'd 'T"
ﬂseclﬁ—%i = —\.E
\ LY,
( T 1
:>c05|5—;J = ——=
[ N
vy X o _5r 3xm
3 4 4
8 _ E_SEE Su
3 4 3
_ Nz 5=z
12 12
d
i = EEE‘C[LQ—EIFIHII[E—EIi
d& 5 3/ \ 3.
At = —

12 dx

© Pearson Education Ltd 2C

LT.E = Esecgtang = 21’5(1} = E\E
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2 Review Exercise
Exercise A, Question 10

Question:

a  Given that sin’ 8+cos’ 8= 1, show that 1+ tan’ §=sec’ 8.

b Solve, for 0= &< 360", the equation 2tan” &+secd=1, giving
vour answers to | decimal place. E
Solution:
a
sin’ @+ cos” & = 1
sin*@  cost @ 1
cos’8 cos’®  cos' @
= tan’ 8+1 = cec’d

2tan” f +sech = 1

= Msec’ §—1)+sech =1

= 2sec” f+secd—3 = 0 ‘x Use result m a to form a
= (2secd+3)secd—1) = 0 quadratic in secE.

=>sec8=—% orsecd = +1

:>4:0;E?=—§ orcosfd = —+1
7

cosd =

——=§=1318 2287
3 <+— |360° not in interval.

+1=8=0

cosé

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 11

Question:

a Prove that sec* 8—tan*8=1+2tan’ 5.

b Find all the values of x, in the interval 0= x < 3607,

4 3
sec” 2x = tan 2x(3+tan” 2x).

for which

Give your answers correct to | decimal place, where appropriate.

Solution:

4 4
sec f—tan &

Use a’ —b" =(a+b)a—-b).

= [secj 6+ tan’ E}{secl f—tan’ &)
=(14tan 8 +tan A)(1) i
=14+2tan" 6

sec’ 2x=3tan2x+tan’ 2x

= sec’ 2x—tan”’ 2x=3tan2x

= 1+ 2tan” 2x =3 tan 2x -—
= 2tan’ 2x —3tan2x+1=0

= (2tan2x—1)(tan 2x—1)=0

1
tan 2x o tan2x=1

tan2x=1=2x = 45 225 405 385
22.5°,112.5°,202.5°,

T

1
tan 2x = ;;ﬁ 2x

5

© Pearson Education Ltd 2C

Use sec” @=1+tan" &.

Use result in a with §=2x.

[t
o
]

26.6°.206.6°.386.67.366.6°

et
A
Laa
Loy
[}

n
(]
A
| ]
o
P
|
I
o]

133°.103.3°.193.3°.283.%
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2 Review Exercise
Exercise A, Question 12

Question:

a  Prove that

, ni
cot —tan 8= 2 cot 28, ﬁ#T.

b Solve, for —7 < &< 1, the equation
cot&—tan 8= 5,

giving your answers to 3 significant figures.

Solution:
a
LHS = cotf—-tanf
_ cost smnf
smf cosd
_ cos’B—sin" @
sin fcos &
_ cos 26
B T
—smn2&
2
= 2cot2d - <
b Solve 27 = 28<2x
2cot28 = 5
%]
= cot2fd = —
2
tan2fd = 04
=28 = —5903,—-2761.03805...,3.522
g = —205-1380190176(3s1)

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

Question:

a Solve.inthemnterval 0= 68=27, secf+2=rcosf+tan &3 +sm ).
giving vour answers to 3 significant figures.

b Solve, in the interval 0 < x = 360°, cot’ x = cosec x(2 —cosec x),
giving vour answers to 1 decimal place.

Solution:

a
secd +2 = cosf+tanf(3 +sind) Multiply by cos 6.
=1+2cosf = cos f+3sinf+sin’d se sin- @+ cos- =1
=14+2cosfd = 143smé
= 3sind = Zcosf
= tan = g

3

=4 = 0.588,3.73(3s1L)

b
cot’ x = cosec x(2 —cosec x)

= 2cosec x —COSec -X z ; 3
= . 4— [Use 1+cot” x=cosec “x to

= cosec x—1 = 2cosecx—cosec x

: form a quadratic equation in
=- Jcosec “x — Zeosecx—1=0 lcosec 1

2444 +8
1=43

= COSEC X =

i
As cosecx21 or cosec x= -1
cosecx = %:1_355“_‘—_ 1< 1_:5 <1 so invalid
5if X = 0.7932. ]
X = 47.1°1329

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

Question:

Given that

y=arcsinx,—1<x<land —% <Y< 7

a express arccos ¥ in terms of 1.

b  Hence find, in terms of 7 the value of arcsin x +arccosx

Grven that

y=arccosy.—l=x=land0=v=m7,

¢ sketch. on the same set of axes. the graphs of y = arcsinx and
¥ = arccos x . making it clear whach 1s which.

d Explain how your sketches can be used to evaluate
ACCS1 X + Arccos X .

Solution:
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a = arcsinx

=siny = x
i o 1| - - ( m [ |
A — — 1
5 = cogl__}li Using smn 9—cos|q E?i.
D / |2
T
— —— ¥ = Aarccosx
b
) Fis
arcsm X +arccosx = Y+
T
- B
=
c
— ¥ . —
R i +————— |y =arccosx 1s a reflection 1n the
line v=x of
L} AR NPIL
2 A vy=cosx.0=x<m.
y =arcsin ¥ 15 a reflection in the
5 — line v =x of
3 T T
. yEsmx,——= xS —.
T-7 2 2
d

4——— [The shaded areas A and B are
¥ = AICens v congruent due to the symmetries of]

™K
7 the graphs.
éﬁf; T i ks Consider x=a,

i where —1=a=10

T
arccosx =+ I . see diagram

arcsmx =—h

: 8
— ATCSIN X + ATCCOsS X = ?

Consider x =5, where 65 b=1
arccos.\'=1—ﬁr
]

arcsmx==x

: a
— ATCSIN X + ATCCOS X = ?

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

Question:

a By writing cos3& as cos(28+ &), show that

cos3&=4cos’ 6-3cosd

b Given that cos@=

Solution:

a

cos(28 + &)

cos 38

S gec3if=

~

o
S

cos2fcosf—sm20sinC 4—
(2cos’ 8 —1)cosf — 2sinfcosfsind
2cos' B —cosf—2cosd(l—cos” 8)
2cos’ §—cosf—2cosf+2cos’ @

dcos’ #—3cosb

55]3_35“5-

4| ,
| 3

1 ]
]
1

822
27 X
—192
27
27 _ 212

1902 38

© Pearson Education Ltd 2C

, find the exact value of sec3&.

—— [Use
cos(d+B)=cosAcos BE—

sin . dsmn B
with 4=288B=6.

Use sin” #=1—cos” 4.

W2y =242

file://C:\Users\Buba\kaz\ouba\c3 rev2 a 15.|

Pagel of 1

3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank C3

Edexcel AS and A Level Modular Mathematics

2 Review Exercise
Exercise A, Question 16

Question:

Given that sin(x +30") =2sinix — 607},
a  show that tanx=8-—5~f'§_

b Hence express tan(x+ 6{") in the form u+£‘-‘J'Z‘_|.

Solution:

a sin{x+30°) = 2sin(x — 607)

= simxcos30 +cosxsmn 30 = Zsinxcos60—2cosxsin6l oE 0 =Bl '\{F
% TN - = sinx—Scosx 3
_.Tsm:n. Ecos.. = sinx COsX sin30° = cos 60" = =
==--,'"§si.1.11'+co's.r = Esinx—}.l'qcosx B
:\(Zaﬁ+]}cosx = (Z—ﬁ}sinx
sz spmes _ 23+1 Use ——> = tanx.
= Cos X
2-+3
2312 ++3) Rationalise the
B = \EJ(E g \E} denominator.
_ 43+3+2+6
1
= 8+53
b
3 I =
tan{x+60°) = —tan.r+1j__ tan 60° =+/3
1—~J§ranx
= ﬂ Use a.
1-83-15
8+63  —4-343

83-14  43+7
~(4+3\3)(7-4f3)
(T+43)7-43)

(28-36)+ (213 —-164/3)]
1
= 8—35

&

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

Question:

a Given that cos. 4= % where 270° < 4 <= 360° . find the exact value

of sin24 .

b i Show that
p o) ..- o
cos| 2).'—7| +cos| 2= | =cos2x
! 3/ 3/
Given that

y=3sn" x4+ cosl 2x+?i —cosl 2.‘(—?;._

. dy .
1 show that —=sin2x E
X

Solution:
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a
cosA = . 270° <A <360
4 /
i
- 4/
=smA = £ IV 17
1 A
sosin2A = ZsmmAcosA r/ -
L Ll ;
= S For 270" = A =360
sin A 15 negative.
Y ;
g
b 1
2x+2) = cos2xcos——sin2xsin—
cos( 3} cos J.CG'33 sin sm3
= “cos2x— Y gin2x
2 2
T 3.
cos(2x——=) = —cos 2y +—smn 2x
3 2 2

T T
s0 cos(2x+ E} +cos(2x— ;} =cosly «——— [Add two results above.

ii

b
Il

oy : s i i T
3sin” x+cos(2x +E} +cos(2x— EJ e bi

3sin” x+cos2x

3I2sinxcosx)—2sin2x

= sin 2x

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

Question:

Solve, in the interval —180" = x =< [ 80", the equations

a cos2x+siny =1

b sinx(cosx+cosec x) = 2cos x, giving your answers to | decimal
place.

Solution:

a
cos 2x +sinx = 1 +— [Choose the appropriate
= (l—sin" x)+smx = 1 form of cos 2x to give
T P TT g 0 ia quadratic 1 sm x. Do
. . MNOT cancel sin x,
sinx(2sinxy—1) = 0 e :
always factorise.
; . 1
=smx=0 orsinx = =~
= x=—1807.0°_30° 150
b
; : 1 )
5iN X COS X 4510 X+ — = 2cos x
sin x
= Sl ¥ COS X = 2cos x—1
—180° <x < 180°
—si - = 2x C o
= COR —-360°<2x < 360
= tan 2x = i
= 2x = —11657,63.4%
X = —58331.7(1dp)

© Pearson Education Ltd 2C
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2 Review Exercise

Exercise A, Question 19

Question:

a Prove that
singd  cosé&

cosf sinf

= 2cosec 28, =907,

b Sketch the graph of v = 2cosec2& for (F < &= 360°.

¢ Solve, for 07 < &< 3607, the equation

singd  cos&

cosf  sinf

3,

giving vour answers to | decimal place.

Solution:
a
1HS = smﬁ'__cv;sﬁ'
cosf sind
_ sin’ 8+ cos’ @
sin fcos &
o 1
isinlt’:?
2
= 2cosec 28
b

c  Solve

2cosec 28

1e.smm 28

=28 =

=Y

Lsa | | T )

41 8°.138.2° 401 8" 498.2°

Note that maxima and
minima are at —2 and +2
respectively.

=g < 3607
=0"=28 < 7200

@ = 209°.69.1.2009°.249.1" (1d.p.)

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

Question:

a Express 3sinx+2cosx in the form fAsin{x+a), where E>=0 and
: T
0-<a<—

p)

b Hence find the greatest value of (3sinx+ 2cos .
¢ Solve, for 00 < x = 27, the equation
3sinx + 2cosx =1, giving vour answers te 3 decimal places. E

Solution:
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a Set
dsinxy+2eosxy = Rein(x+a)
= Rsinxcosx+Rcosxsinx
= Rcosa = 3 4+— (Comparing sin x.
| A — b Comparing cos x.
2 =
= tan@ = — — F:)ﬂ.'j.de.
3
i = 0.588... 4—— |& should be in radians as
R = 13 0=g= i
5

‘\ For R:

either square and add
Rsin*a+cosla) =3 +2°,
R=0

o found above.

or use Recosar=3 or Rsinor =2 with

= 3sinx+2cosx =~/13sin(x+0.588..)
b The maximum value of -.,l'r]_?;sin[_ﬁ: +0.588..) 1s J1_3 and occurs when

sin(x+0.388..) =1 so maximum value of

4 F
{-fﬁsm(.&:ﬂ}jﬂﬁj} = 13
= 169
c Solve 0 x <0
Vi3sin(x+0588..) = 1 —0588 < x+0588<687
1

=sin(x+0588. ) =

Vi3

=x+0388... = r—[}_EEID...En‘—I—ﬁ.lSID_..\

= 2.8606,6.5642. ..

=x = 2.273.5976(3dp) |sm” sin™' 0.277

= 0.2810...

15 outside above mterval for x + 0.588.

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 21

Question:

The point P lies on the curve with equation v = lnl T-’f] :
3.

The x-coordinate of P is 3.
Find an equarion of the normal to the curve at the point P in the form

y=ax+h_ where a and b are constants. E
Solution:
1 Y
)= Inf —x
: (5%
x = 3 yv=lnl=0.50P=(3.0)
ﬂ = l 4+— [Remember that
dx 2 # logar=loga+logx in any
base
- _ 1 d d
At P gradient of tangent = - ko —(lnax) =—;(lnx)
= dx dx
so gradient of normal = -3

Use mym, =—1 for

Equation of normal 1s
perpendicular lines.

—3x-3

y—

¥ —3x+9

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 22

Question:

a Differentiate with respect to x
i 3sin’ x+sec2x,
i {x+In2x)},

5x" —10x+9

Given that v= = y=-—1,
{x—1)
dy 8 .
b show that —=-— 3 E
dx (x—1)
Solution:
a i
. b 4
¥ = 3smn”x-+seclx < d 4 :
i d—{smxj‘ = 2smxcosx
dy ; X
— = fGsinxcosxy+2seclytan?x d
dx . —secar = adsecartangx
= 3sm2x+2sec2xtan 2x ;

y = {x—ln{h‘}}; / ¥ =’ where u =1(x)

r dy . du
1' i 1 ]_ ML e
Y - 3(remen)fisll w2 &
dx U x) d 1
Note —(lnax)=—
dx x
b
5x°—10x+9
¥y = — — x#-1
(=1
dv  (-D0x-1D)-0x —10x+9)(2)(x-1)
P ETT
i ) e . +—— [Use quotient rule
_ 10(x" —2x+D)—2(5x" —10x+9) s T
(x—1) 4
_ 10x% —20x +10-10x> + 20x ~18 L
(x-1)° v = (-1
—8 dv
= 5 — = 2x-1
(x_t): {11 ( J
Be careful to use
brackets and signs
Appropriately.

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 23

Question:

Given that y=In(1+e"},

a show that when x=-In _‘ad—l = l
dy 4

. ) . dy
b find the exact value of x for which e’ (L_ =6,
.

Solution:
y=In(l1+e")
dy e’ If y=1Inu where u=1f(x)
o dr 146 dy  1du
dr & dx
when x=-In3
x_ _-k3 _ _hbi _
= £ i Remember that e=° =k
-3
1 1
d = 7 1
dx g 4
3 3
b
dv
d
Sl+e’)—— = 6
1+¢
= = 6
=3 x = In6

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 24

Question:

a Differentiate with respect to x

2_3x+d

R
. cos(h 3
i —
3x
b  Given that x =4sin{2y+6) . find 1—1 in terms of x. E
Solution:
a i = :
_ 3 32 [Use the product mile with
Al rE due
4 Gl i = _'] v EEE S — 2 -
L/ x*-3e’ 4 2xe®™ ‘ ! ax
{b{ L 4] d'l' 3322
= (Bx+2)xe™ v = g ::’E: =
ii
y = M [Use the quotient rule with
: 3-? o= cos(2x?)
dv 3x-6x sin(2x")]—-3cos(2x7) i 2 .
& 9y =E = —bx sm(2x7)
—[6x° sin(2x* )+ cos(2x)] dv
7 vix = =—=3
3x° dx
b
x = 4sm(2v46) I
= i . Bcos(2y+6) ¥ = wEery)
dy dv o
& B 1 o = acos(ax+b)
dx Scos(2y —6'&
= d—l 1s in terms of y.
a.jl—sm (2y+6) dx
N \Lse sin® 8+ cos” A=1
1__ = cosf=141—-sin" @

21'1!5—.\

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 25

Question:

Given that x = %",

- ; dx
a find, in terms of y, =
B

dy
b show that when v= -1‘1— =

Solution:
x= jr‘-e"’:
a
dl' 3 ] 3 z
— =y e'ﬁ +2) e""T
dy 2y
L 2 1 25eP
= —yie¥ + 2y
V
= Eeﬁ(\fﬁ 4)
b When v=4
Bx iez(f—{l
dy 2
= 12¢
dy 1 e
50— = — =
dx 12~ 12

© Pearson Education Ltd 2C

Use the product rule with

o= _1.'j :>ﬂ:2_1'
dy
P = e"'lT :}d_}: 1 "ILI_

& 2y

Remember
If
¥ o= et
dy £1x)
- = f(x)e*¥
dx (
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2 Review Exercise
Exercise A, Question 26

Question:

. 3 dy
a Given that v =+/1+x" , show that :L
=

b Given that y=In{x+

-‘\If

Solution:
a
1
¥ = l+x* =(1+x%)?
dv 1 socd
=>— = —(l+x7)-°-2x
dv g
2x
241+ x"
_ x
1+°
When J.'=J§
v _ B
dx J1+3
]
b
y o= ln{.‘c+w||'1—x3}1
oo
d)" k. l_xj {bm'
g r
= xil—
x+~leJ. -u'll—x
1 F@!Ewix}
e Al+X
_ 1
1+x

© Pearson Education Ltd 2C

=J_ when 'f—-J_.

1

fl;f:ﬁ,h_lﬂr:}-

in particular,

d 7 [ =
-—{x+ 1+Jt"} ]_u{x+ 1+x 2 lnx+In 1+

Note that this cannot be simplified

y = Inf(x)

o

dr  f(x) )

d . )

E(l—x}- = ti_1+l}
1+x
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2 Review Exercise
Exercise A, Question 27

Question:

Given that f(x)=x%"",

a find f (x), using the product rule for differentiation

b show that £ (x)=(x —4x+2)e™".

A curve ' has equation v =fix).

¢ Find the coordinates of the turning points of .

d Determine the nature of each tuming point of the curve C.

Solution:
a [Use the product mle,
fix) = xe
f(x) = x(—e")+2xe™
= e a2
b
f'(x) = e [-2x+2]-e[-x"+2x]
= e [x* —4x+2]
¢ Turning points when f'(x)=0
te. x(2—-x)e = 0
= x(2—x) = 0 Ase™ =0

So turning points when x =03y =10
x=2,y=4e"
d When x=0.f"(0)=+2=0
So (0, 0) 1s a minimum point
When x=2.f"(2)=e(4-8+2)=0

S0 (2,4277) is a maximum point

© Pearson Education Ltd 2C
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2 Review Exercise
Exercise A, Question 28

Question:

a Express (sin2x+ V3 cos 2x) in the form Rein(2x+ k7)., where

R>0and 0<k<

Pt | =

vi

The diagram shows part of the curve with equation
V= eV (sin 2x + J3cos 2x).

b Show that the x-coordinates of the turning points of the curve satisfy
the equation

f 7y 1

ran[Ex--?} = 5

Solution:
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a sinlx++3cosly=Rsin?xcoskT+ Reos2xsinkm

Use product rule.

2 = 26 2cos2x+ ;) — 427 gin(2x+ %)

= 4o cos{EJ;—z—g)—ﬁsm(Ex—g]
3

— Rcoskm = 1
Rsinkr = ]
1
tan ki = '\E:hir::
3
R=2
b
y o= Ze'jﬁ"(sﬁl(ﬁx—zj
3
dy
dx
L
dx

=5 cos{b."—i) ~2sin(2x + g) =0
3

1

T
= t Ix+—Yy=—no
wm@x+= 1

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 rev2 a 28.

Page2 of 2

3/9/201:



Heinemann Solutionbank: Core Maths &

Solutionbank C3

Edexcel AS and A Level Modular Mathematics

2 Review Exercise
Exercise A, Question 29

Question:

The curve C has equation 1 = x"+/cosx . The point P on C has

. /4
x-coordinate — .

3 ol
a Show that the y-coordinate of P 15 Ji_grf .

b Show that the gradient of C at P 1s 0.809. to 3 significant figures.

: b 5 :
In the interval 0= x = i C has a maximum at the point 4.

¢ Show that the x-coordmate. k. of A satisfies the equation

xtanx=4.
The iterative formula
X =tan"'|l ii . X% =123,
X

1z used to find an approxunation for .
d Find the value of &, corract to 4 decimal places.

Solution:
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y = N L_1_ 1x42
. Jar 2 2 2x2

T a |1
X = —=yp=—,|=—=
’ 9 N2 18
.‘—

dy x*(—sinx)
b =2xafoosx + ——
dJ; 24fcosx

When .T=£
3
a2
dx 3 ¥2 18| 2|
= 0.8094 .
= 0.809(3=1)
¢ Setting ﬂ=D
dx
4dxcosx—x smx

=0
”-..'rcosx

deosxy=xsmx

=
= 4::05x—xsinx=ﬂ'/
:, Fa Yy I

=

xtanx =4
d x.,= rij

=¥ = 1.26791.__.
X = 1.26383. ..
x; = 126476
x, = 1.26455...
x = 1.26460...
X, = 126459 ..
x = 126439 ..
x = 126439 .
=x = 12646(4dyp)

© Pearson Education Ltd 2C

Use product rule
, du
H=Xx" =——=123x

dx

; Al
v = +/cos x:j—l= i—[cos x) *{—sin x)
x 2

2

Divide both sides by cosx.

Ensure yvour calculator 1s in
radian mode.

You can venfy this by
considering the sign of

[1.26455, 1.26465]

f(x)=4cosx—xsinx in interval
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2 Review Exercise
Exercise A, Question 30

Question:

The figure shows part of the curve with equation
T
y=(2x-1)tan2x, 0<x<—.
4
The curve has a minimum at the point P. The x—coordinate of P is £
a  Show that & satisfies the equation

4f +sindk-2=0,
The iterative formula
l : =
R i ™ I{: —sindx,), x,=0.3,

is used to find an approximate value for f.

b Calculate the values of x,,x,.x; and x,, giving vour answers to 4
decimal places.

¢ Show that & =0.277, correct to 3 significant figures. E

Solution:
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¥y o= (2x—1)tan 2x
ﬂ (2x—1)2sec’ 2x+ 2 tan 2x
dx

dy
Setting —=10
Ce dx

= (2x—1)sec’ 2x+tan2x = 0

1 sin 2x

=(2x-1) — L = 0 : b8
( "cos 2x cos?x ‘/cmlx;-‘-{] n ﬂi:l:-'iz

= (2x—1)+sm2xcos2x = 0

= 4x—2+2sin2xcos2x = 0 *— MJse sin24=72sin dcos 4
= dx+smdx—2 =0 with 4=2x

so i satisfies dx+sindx—2=10

n = 02670(4dp) Work 1n radian mode.
xn = 02809(4dp)
¥, = 02746 (4dp)
x, = 02774(4dp)

Consider £(x)=4x+sindx—2 fi'ua there 1s a sign change in the
interval. & lies between the two

£(0.2775) = 0.00569... values.

£(0.2765) = -0.000087...
sok1s 0277 (3s1)
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