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Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 1

Question:

Find the values cx for whichf (x) = x3 - 3x2is a decreasing functic

Solution:
f(x) =x3-3%
f'(x) =3x% - 6x Findf' (x) and put this expression < 0.
3¢ - 6x<0
3x(x-2) <0 Solve the inequality by factorisation, consider the three

regionsx < 0, 0 <x < 2 and x> 2, looking for sign changes.

f ( x) is a decreasing function for dy

0<x<2. d—x<0for0<x<2
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Exercise A, Question 2

Question:
2
Given that A is an acute angle and ods= 7, find the exact value of taA.

Solution:

Draw a diagram and put in the information for cos A.

Use Pythagoras theorenf & b? = c2 with b= 2 andc = 3.

so

22492 = 32
a?+4 =9
a® =5

a  =\5

sotanA =

2
\5
2
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Exercise A, Question 3

Question:

Evaluate[ ;3% - izdx.

X

Solution:
n+1
Remember| ax” dx = a:+l
30 1 -1 :
[ %= = dx Change—, into index form and integrate:
X X
-1
ElR
[ —1x™2 dx
_1X—2+1
T -2+1
e
-1
:)(_l
-1
- X
B 1. 3 Evaluate the integral: substitute=3, then x= 1, and
=03+ 311 subtract.
- 3)° 1oy
= (73 (3) (
(H° L
3 (1)

=(9+3) - (5+1)
=8
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Exercise A, Question 4

Question:

x3 d
Given thaty = 5 +x% - 6x + 3, find the values ofwhend—i =2.

Solution:
5 d _

y = Xg+x2—6x+3 Remember- @x") =anx" "1
Yoo x-6
dx 3

2 4 oy @ = :

X“+2x-6=2 Putj—i = 2 and solve the equation.
2+ 2x— 8 =0 Factorise X+ 2x-8=0:
(x+4) (x=2) =0 (+4) x(-2)=-8

(+4) +(-2)=+2

SO Xx= —4, Xx=2 s0X+2x-8= (x+4) (x-2)

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 1

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

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 5

Question:
Solve, for0 < x < 18C°, the equatiorcos 2x = - 0.€, giving your answers to 1 decimal ple
Solution:
cos 2x= - 0.6
2x=126.87°
Y & COS 2xis negative, so your need to look in the 2nd and
@ @ 3rd quadrants. Here the angle in the 2nd quadrant is
180° - 126.87° =53.13°
5313

= ¥

53.132

@ ©

2x=126.87, 233.13 Read off the solutions from your diagram
S0 X=63.4° , 116.6° Find x divide each value by 2.
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Question:

Find the area between the cuy = x3 - 3x2, thex-axis and the linex = 2 andx = 4.

Solution:
_ 4,3 _ n+1
Area = [ ;% - 3xdx Remember] ax"dx = =—
X3
= [ 7 _X3] 24
- (0 43y - ( L2 %use the limits: Substitutex 4 andx = 2 into X -3
4 4 4
(2)3) and subtract.

= (64-64) - (7 -8)

=0- (4-8)
=0~ (- 4)
=4
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Question:
Givenf (x) =x3- 2 - 4x,

(@find () f (2) ,(i)f (2) ,(@i)f" (2)
(b) interpret your answer to part |

Solution:

f(x) =x3-2¢-4 Rememberi‘(x)=dixf(X),f"(X):d_22f(X)
f'(x) =3¢-4x-4 i
f" (x) =6x-4

(@)

0)
f =(2) 3_ 2(2) 2_4 Find the value of f &) where x= 2; substitute x 2 into
(2) (2) X3 — 28 - 4x
=8-8-8

(i)
' (2) :3(2)2_4(2) -4 Findthevalueofi‘(x) where x= 2; substitute x 2 into

=12-8-4 32 - 4x- 4
=0
(i)
f'(2) =6(2) -4 Find the value of f (x) when x= 2; Substitute % 2 into
—12-4 6x — 4.
=8

(b)
On the graph o§ = f (x) , the pointf’ (2) = 0 means there is a stationary point atx

(2, -8) isaminimumpoint. ¢ 5y =g g means the stationary point is a minimum.
f (2) = - 8 means the graph ofyf (u) passes
through the point (2, -8) .

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 1

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

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 8

Question:

Find all the values @ in the interva0 < 8 < 36C° for which2sin (6 -3C° ) = \|§

Solution:
osin (6-30°) = \|§ Divide each side by 2.

3
sin (6-30°) = g

6-30° =60° Solve the equation: let X 8- 30° sin X = % o)
X=60° i.e.0-30° =60°
Y sin (6 —-30° ) is positive so you need to look in the
@ @ 1st and 2nd quadrants.
60° 60°

@ ©

0-30° =60° , 120° Read off the solutions from your diagram
so 6#=60+30° Find@ : add 30° to each value.
=90°
and =120 + 30°
=150°
#/=90° , 150°
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Question:
The diagram shows the shaded regi ¥4
T which is bounded by the curye=
(x-1) (x—-4) and the-axis. \
Find the area of the shaded region \
|

== THe — 4
4

Area :j14(x_1) (x-4) dx Expand the brackets so that
(x=1) (x-4) =x2-4x-x+4

X

4]

Solution:

= I14x2—5x+4 dx

= x% - 5x+ 4
2 n+1
= X _ 5, 4x] Remember| ax'dx = &
3 2 n+1
(4)3  5(4)2 Evaluate the integral. Substitute=)4, then x= 1, into
= ( . > T 4(4) ) e
S 57 4xand subtract.

(1)® s5(1)°
2

+4(1) )

The negative value means the area is below-tras as
can be seen in the diagram.

1
Area = 45
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Exercise A, Question 10

Question:

Find the coordinates of the stationary points on the curve with eqy = 4x3 - 3x + 1.

Solution:
y=43-3x+1 Remember:—i = 0 at a stationary point.
Y- 19@-3
dx
12X -3=0
12X =3
3
2 = =
X T
-1
T4
B
X N
1
= + —
2
1 Find the coordinates of the stationary points. Substitete x
When x > 1 1
Eand X= - Einto the equation foy.
1 1
y =4(5)3%-3(3) +1
=4(5) -5 +1
=0
-1 Find the coordinates of the stationary points. Substitate x
When x= Y 1 1
Eand X= - Einto the equation foy.
-1 1
y =4(5)°%-8(-3) +1
1 3
=4 ( - 3 ) + > +1
13
=-3 + > +1
=2
So the coordinates of the stationary points
are(i, 0) and (—l , 2) .

2
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Exercise A, Question 11

Question:
(a) Given that sing = cos 6, find the value of tarp.

(b) Find the value cf in the interva0 < @ < 2z for whichsing = cos 6, giving your answer in terms .

Solution:
(a)
sin § = cos 0 Remember targ = =" 9
cos 0
sinf _ cosd Divide each side by co8.
cosf  cosd
tan =1
(b)
o=~ tan 6 = 1, so 6= 45° . Remember gradians)
4
=180° s045° = - (radians).
Y & tan 4 is positive in the 1st and 3rd quadrants. Read
@ @ off the solutions, in & § < 2z, from your diagram.
L
4 ==
z X

5r

T
9_4’ 4

NI
-blé{'
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Exercise A, Question 12
Question:

(a) Sketch the graph gf= Xi ,X>0.

1
(b) Copy and complete the table, giving your valuegof to 3 decimal places.

1 1.2 1.4 1.4 1.3 2

N Ml B

1
(c) Use the trapezium rule, with all the values from your table, to find an estimate for the vélﬁe;ocﬂx.

1
(d) Is this an overestimate or an underestimate for the valthqzo;f(‘ dx ? Give a reason for your answer.

Solution:

(@)

¥ A i Draw the sketch for % O.

(b)
x 112 14 16 18 2

Xi 10.8330.714 0.625 0.556 0.5

()
Areq = % x02x [1+2(0.833+0.714 + 0.625 + O.556T)he width of each strip is 0.2

+0.5]
= (0.6956 Thevalues ofxl are to 3 decimal

= 0.70. places, so give the final answer 1
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decimal places.

(d)
This is an overestimate.

Due to the shape of the curve, each trapezium will
give an area slightly larger than the area under the
graph.

© Pearson Education Ltd 2C
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Exercise A, Question 13

Question:
Show that the stationary point on the cuy = 4x3 — 6x2 + 3x + 2 is a point of inflexior

Solution:

y =43 - 6% + 3x+ 2
Y _ 128 — 12x+ 3 Find the stationary point. P%%— =0
dx X

12¢@ - 12x+3 =0

4% - 4x+ 1 =0
(2x-1) (2x-1) =0

Simplify. Divide throughout by 4. Factorise

A%% - Ax+ 1
ac=4,and ( -2)+(-2)=-4

X = % S0 4% - 2x— 2x+ 1
=2x(2x-1) -1(2x-1)
= (2x-1) (2x-1)
Whenx = 0, Find the gradient of the tangent when 0 andx = 1.
¥ =12(0) -12(0) +3
=3>0
Whenx =1
dy
5 =12(1)2-12(1) +3
=3>0
; Look at the gradient of the tangent on either side of
X 0 ry 1 the stationary point.
% =0 0 =0

Shape R
of curve

The Stationary point is a point of inflexion.

© Pearson Education Ltd 2C
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Exercise A, Question 14

Question:
Find all the values cx in the interva0 < x < 36C ° for which 3tar?x = 1.
Solution:

3tarfx = 1

1 Rearrange the equation for tanDivide each side by 3.
tarfx = 3

_ 2 Take the square root of each side.
tan x= +\ 2

anx= + L 1_Ga_ 1
° Remember

-

3 =L
V3 so tan 30 e
Y & Tan xis positive in the 1st and 3rd quadrants.

® ®

30°

= ¥

a0°

@ ©

so,x=30° ,210°

(i)
1
tan x = - ﬁ

X  =330° (i.e. -30°)
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Y & Tan xis negative in the 2nd and 4th quadrants.

® ®

30"

= ¥

3o°

@ ©

X =330° ,150° Write down all the solutions in® x < 360° in order of
size.
so, x=30° ,150° , 210° , 330°

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 1

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

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 15

Question:

1 1
Evaluate] ;8 s — x~ sdx.

Solution:
1 -1 ahtl
[ B3 -x73 dx Remember| axdx = -
3 4 3 2
=[ x5 - x31? 1 S
[x3dx =~ 4 = 2X3
(3)
2
1 X3 3 2
[x~ 3dx = 2 = 5X3
(3)
3 3 2 3 4 1
=(7(8)3-5(8)3) - (7 (8)3=(83)%
4 3 = 38 4
(1)5-2(1)3) :2(4"_)
_( 3 _3 _ (3 =16
=(3(16) -3 (4) ) (2
3
(1) -35(1))
- _ _¢3 _3
=(12-6) - (7 -3 )
3
=6

© Pearson Education Ltd 2C
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Question:
The curveC has equatioy = 2x3 — 13x2 + 8x + 1.
(a) Find the coordinates of the turning point&of

(b) Determine the nature of the turning pointcC.

Solution:

y =23 -13¢ +8x+1 Find the xcoordinate. Solv% =0.

(@)

Y _ 62— 26x+ 8
dx

62 — 26x+ 8 =0 Divide throughout by 2.
3¢ - 13x+4=0
(3x-1) (x-4) =0 Factorize 35— 13x+4=0.ac= 12, ( - 12)

+(-1) =-13

50 3% - 12x- X + 4
=3x(x-4) -1(x—-4)
= (3x-1) (x—-4)

When x = % , Find they-coordinates. Substitute= %andx =4

intoy = 2> - 13 + 8x+ 1
_ 1,3 1,2 1
=2(3)°-13(3)“+8(3)

y
+1
_~S8
TS o7
Whenx =14
y =2(4)3-13(4)2%2+8(4) +1
= - 47
<0 (% ,2% (4, -a7) . Give your answer as coordinates

(b)

d? d? . ) . )
d—i =12x- 26 Remembet—di < 0 is a maximum stationary point, and
X X
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1 d?y . . : .
When x = 3 ; > 0 is a minimum stationary point.
X'
Py _ 1y _
2 12 ( 3 ) 26
= -22<0
1 8 ) )
( 3 2; ) is a maximum.
Whenx =4,
d%y
— =12(4) - 26
dx? (4)
=22>0

(4, —47) isaminimum.

© Pearson Education Ltd 2C
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Exercise A, Question 17

Question:
(2 )
The curve S, for & x < 360°, has equatiog = 2sin \ 3x-30° ] .

(a) Find the coordinates of the point wh8nmeets the-axis.

(b) Find the coordinates of the points whS meets the-axis

Solution:
) 2 o
y = 2sin (gx—30 )

(@)

x =0 The curve y= 2sin ( % - 30° ) meets thepxis
. 2
y =2sin (3 (0) -30° ) when x= 0, so substitut& = 0 into y= 2sin (
2X o]
= 2sin (- 30° ) = -30°) .
so, (0, -2)
(b)
y=0
2sin ( %x -30°) =0 The curve y= 2sin ( % - 30° ) meets the-=axis

when y= 0, so substitutg = 0 into y= 2sin (

. 2
Zx=-30°) =0

S|n(3x ) %_300).

2x-30° =0° ,180° ,360° ,
0)

%X_goo =0 Letéx—BO" = X so sin X =0 Now,

> X =0, 180° , 360° Solve forx X =0, so
EX :300 2% o

— -30° =0.

3

X = 180° . so%x ~30° =180°.
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2 (o]
33X~ 30° =180°
2 _ o
3 X =210
X =315°

(iii)
2 o] (o] (o] 2X O o]
EX -30° =360 X =360", SO? -30° =360".

2 Solution not in 0< x < 360° .
3X = 390° -
X =585°

so (45° ,0), (315°,0)

© Pearson Education Ltd 2C
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Question:

Find the area of the finite region bounded by thecy = (1+x) (4 -x) and thex-axis

Solution:

YA Sketch a graph of the curye= (1 +x)
(4-x) .

Find where the curve meets thaxs.
The curve meets theaxis wheny = 0, sc
substitute y= 0 intoy = (1 +x)

(4-x)
(1+x) (4-x) =0sox= -1and
=x X=4.

Area = | _14(1+x) (4-x) dx Fir_1d the area under the graph andxhe
axis. Integrate ¥ (1+x) (4 -X)
usingx = — 1 andx = 4 as the limits of
the integration.

=] _ %+ 3x—x% dx Expand (1+x) (4-X) .
(1+x) (4-X) =4-x+4x-x2
= 4 + 3x— X2
2 +1
= [4x+ X - f] 2 Remember] axdx= &
2 3 +1
3 s (4)3 Evaluate the integral. Substitute=»4,
=(4(4)+§(4) —T) - (4 _ 32 3
then x= - 1into 4x+ — - —and
3 2 (_1)3 2 3
(-1 +5(-1)°=~——) subtract.
2 1 /3 1
=187 - (- 23 ) 18/3- (-2%) =18/3+21/6

=20°/6
=20°/6

© Pearson Education Ltd 2C
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Question:
The diagram shows part of the curve .
1 L
with equation y=2x2 (3 -x) . The B

curve meets the-axis at the point®
andA. The point Bs the maximum
point of the curve.

(a) Find the coordinates &f

1
(b) Show that- =3% 7 (1-x) .

(c) Find the coordinates &

Solution:

1
y=2x2 (3 -Xx)

(@)

1 The curve meets theakis wheny = 0, so substitute
2x2 (3-x) =0

1
y=0intoy=2x2 (3-x) .

d _
Remember— ex") =anx" 1

(b)
1 Expand the brackets.
Y =2x2 (3-x)

1 3
=6X2 —2X2
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1

=3x~ 2 (1-x) asrequired

1-x =
X =
Whenx=1,

Y =2(1)2(3- (1))
=2x1x2
=4
soB(1,4) .

© Pearson Education Ltd 2C
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=2x2 1
=2X 2
Differentiate.
d
— (6x 1
fx =6x > xxz 1
2)
1
=3X" 2
d . 3 .
— (2x = <semanticsf2 [ </semantics x
3 3
2 ) ;1

1
=3X2
. . 1
Factorise. Divide each term by 3xzso that

1
3x~ 2 +3x 3 -1

1
1 1 . |_3XE .
3X3 +3x~ 5 = <semant|cs>—l</semant|cs>
[~ 2
1
=X2 (=)
1.1
=X2 2
= Xl =X
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Exercise A, Question 20

Question:
(a) Show that the equation 2éos= 4 — 5sin x may be written as 2sinx — 5sin x + 2 = 0.

(b) Hence solve, fc0 < # < 36C °, the equatior2cos? x = 4 — 5sin x.

Solution:
(a)
2 cosx =4 - 5sin x Remember coéx + sin?x =1 so
2, — 02

2 (1- sin%) =4-5sinx cos“x=1- sin“x.
2 - 2 sin% =4 - 5sinx
2 sin?x - 5sin x + 2 = 0(as required)
(b)
Let sinx=y
2@ -By+2=0 Factorise 29— 5y +2 =0
(2y-1) (y-2) =0 ac=4, (-1)+ (-4)=-5

SO22 —5y+2 =2y —y—4dy+2

=y(2y-1) -2(2y-1)
=(2y-1) (y-2)
1

Soy_ E !y_2
(i)
o1 Solve for x
SIn X = E 1

Substitute (i)y = Eand (i) y= 2 into sinx = y.
x=30° , 150°

s A

30° 30°
T c . .
sinx is positive

in the 1st and 2nd quadrants. Read off the solutions in
0<x<360°.
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(i)
sin x = 2 (Impossible)
sox=30° , 150°

© Pearson Education Ltd 2C
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No solutions exist as —4 sinx < 1.
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Question:
Use the trapezium rule with 5 equal strips to find an estimaté d‘b(\| (1+x) dx

Solution:

Divide the interval into 5 equal strips.
Use h= b;—a. Hereb =1, a= 0 and

w1 +x) 0 0.219 | 0.473 | 0.759 | 1.073 | 1.414 n=5. Sothah = 1‘0202
. 5 .

The trapezium rule gives an
approximation to the area of the graph.
Here we work to an accuracy of 3
decimal places.

1
T (T+x) dx= S x0.2x [0+2(0.219 Remember A= Zh [y, +2
+0.473 + 0.759 + 1.073) (Yp+¥p* o) +Yy]
+1.414 ]
~ 0.6462 010.65 The values of\ﬂl + x are to 3 decimal

places, so give your final answer to 2
decimal places.

© Pearson Education Ltd 2C
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Algebra and functions
Exercise A, Question 22

Question:
A sector of a circle, radiuscm, has a perimeter of 20 cm.
(a) Show that the area of the sector is giveAby10r - r2,

(b) Find the maximum value for the area of the se

Solution:
(@)
Remember: The length of an arc of a circlessr. The
area of a sector of a circle isA %rze.
Draw a diagram. Led be the center angle antéthe arc
length.
r
:
2r+1=20 The perimeter of the sectorisr +1 =2r +1 so
| =10 2r+1=20
so 2r+r8 =20
ro=20-2r
= 20 -2
;
Area = =129
2
- 12,20 _
=5 -2)
_ 12,20 12, Expand the brackets and simplify.
2r T2 r
=107 "1
=10r* = 10r
- ) ;
= 10r - r= (as required) %rz x2 =2 x %rz
2

=r

(b)
Find the value of for the area to have a maximum. Solve
dA

d_r:O'
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dA
I—].O—ZI’

10-2r=0

2r=10

r=5

whenr =5

Area =10(5) -5
=50-25
=25 cnf

© Pearson Education Ltd 2C
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Find the maximum area. Substitute 5 into A = 10r— r2
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 23

Question:
Show that, for all values of
(@)cog x (tarP x+1) =1

(b)sir* x — co* x = (sin x—cos x) (sin x+ cos x)

Solution:

(@)

2 . . .
cos’x (tarPx + 1) Remember tark = ——so tafx = ——— x —— =
o COS X COS X COS X
= cos? ( ——— +1) si’x
COS “X
cOsX
sinPx Expand the brackets and simplify.
= cogX X + cogx x 1 . >
cosx COSPX X = <semanticspeos 2x x
sinéx sin 2x )
</semantics>
cos?X cos 2x
= sin’x
= sinéx + coX Remember sifx + co$x = 1
=1 (as required)
(b)
sinx — cosx Remember4-b%= (a-b) (a+b) .Here
= (simx - cofx) (simx+cofx) a=sirfxand b= cosx
= (six-co$x) x 1 Remember sifx + cox = 1
= sirPx — co$x Use & — b? = (a-b) (a+b) again. Here

= (sin x-cosx) (sin x+cosx) @= sin xand b= cos x.
(as required)

© Pearson Education Ltd 2C
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 24

Question:

The diagram shows the shaded regi i
R which is bounded by the curves ’ y = S(x — )2

y=4x(4-x) andy=5(x-2) 2 \

The curves intersect at the poiAts
andB. A R

3 = da{4 — x)
(a) Find the coordinates of the point: 0 Now
A andB.
(b) Find the area of the shaded region
R.
Solution:

y=4x(4-x) ,y=5(x-2) 2

A (4-x) =5(x-2) 2 Solve the equationsy 4x (4 —x) andy=5
(x - 2) 2simultaneously. Eliminate 3 that 4x
(4-x) =5(x-2) 2.

16x — 2 =5 (X2 — 4x+ 4) Expand the brackets and simplify.

16x - 42 = 52 — 20x+ 20 Rearrange the equation into the form
ax?+bx+c=0

9% - 36x+20=0 Factorise 9% — 36x+20 =0

ac=180, ( -6) + ( -30) = - 36

(3x-10) (3x-2) =0 9% - 6x — 30x+ 20

le_;’ng =3x(3x-2) -10(3x-2)

= (3x-2) (3x-10).
(i) | | | |
Whenx = -2 , Find the coordinator of A and B. Substitute (i x

i Zand (i)x= 3, intoy = 4x(4 -x) .

y =4(3) (4-3)

10 2
= X — X =
4 3 3

Find the coordinator of A and B. Substitute (& x
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10 . 2 .
y =4(§) (4—2) Sand (i)x= 2, intoy =4x(4 -x) .
2 10
=4x g x
_ 80
T3
2
soA( 7, 7)) .B( =, 7))

? Remember Areazfab(yl—yz)dx.Here
- _ - _ 2 - 2
Area = | 4x(4-x) -5(x-2) 2dx yp =4x(4-x) ,¥%=5(x-2) “,a= zand
2 _ 10
3 b= 7.
10 Expand the brackets and simplify.
=] 2316x- 4% -5 (X% - 4x+4) P pify
3
dx
10 n+1
= | 27316x- 4% - 52 + 20x- 20dx Remember| axdx = =—
3
10
= [ 27336x- 9% - 20dx
3
10 . . 10
= [18¢ -3 -20x] 273 Evaluate the integral. Substltut@x?, then x=
%, into 18% — 3x3 — 20xand subtract.
= (18( 5 )2-3( 5 ) 3-20(
10
3 ) )
_ 2 2_ 2y3_
(18(3)2-3(3)3-20(
2
3) )
100 1000
= (18(5 ) =3(% ) -
200
=)
4 8 40
-(18(5) -3(5) -3 )
—(223)—(—63) 2 2 . .52 2
=287 =285

© Pearson Education Ltd 2C
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 25

Question:

The volume of a solid cylinder, radiugm, is 12&.
) o 2567
(a) Show that the surface area of the cylinder is giveay— — + 2rr2,

(b) Find the minimum value for the surface area of the cyli

Solution:
e Draw a diagram. Lét be the height of cylinder.
A I
h
(@)
Surface area, S = P + 2712 Find expressions for the surface area and volume of the

(volume =)1287= 2h cylinder in terms of zr and h.
= =TT

128 Eliminate h between the expressions S #2+ 271> and
T a2 128t = zrh. Rearrange 128z xr2h for h so that
128 r2h = 1287
G 1280
h =

ar?

128 2 128
SO S=2ar X — +2af =
r r

128
_ 25r&r + o2 (as required) Substitute h= 2 into S = 2arh+ 2zr< and simplify the
expression.
(b)
R Find the volume of for which S = 2+ 2f has a
r

. d . :
stationary value. Solv%ri = 0. Differentiate

2561 _
—+ 2ar2with respect to rso that
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2567
4nr — 2 =0
_ 256e
4rr = 2
r3 =64
r =4 cm
Whenr = 4,
_ 256r 2
S = —(4) +27(4)
=64r+ 327
= 967 cm?

© Pearson Education Ltd 2C
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d o286 d oo
dr ( r ) T 256ar
= —256x " 1-1
= — 256x ~ 2
- 2567

r2

d
I(Zm’z) =2x2g2°1
= 4zl

=4

Find the value of Swen r= 4. Substitute = 4 into S =
2567
r

+ 272,

Give the exact answer. Leave your answer in terms of z
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 26

Question:
The diagram shows part of the curve V4
y=sin (ax—-b) ,whereaandba

constants ant < % /\ /
0 /A ;-:\_/cr ¥

Given that the coordinates AfandB
T 51
are (E ,0) and (? ,0)

respectively,

(a) write down the coordinates of C

(b) find the value o& and the value of

b.
Solution:
(a)
AB =BC AB is half the period, so AB = BC
5r . Find the coordinates of C. Work out the length of AB,
AB = - % AB = OB - OA. Work with exact values. Leave your
4 answer in terms of.
=%
_
-3
_ 5n 21 OC =0B + BC and AB = BC. So, OC = OB + AB.
so, C = o + >
5z 4z
= — 4+ —
6 6
_
T 6
_ 3
T2
3r

sin(a( ) -b) =0

so a( %) -b=0 sin (0) =0andsin f£) =0.So, atA, x %anda(
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(i
sin(a( =) -b) =0

Solving Simultaneously

a( =) -b=n
—a(3) -b=0

a( %) ==

a = 4
(6)

_ 5

T4

_ 3

)
Whena= -
(3) (%) -b=0
b =7
check

3 T .
suba—z, b= Zlnto
a(SE)—b
3 51 7r_5_7r_£
() () =5 =7 73

= & (as required)
3 T
soa= Eandb— e

© Pearson Education Ltd 2C

T 5t 5z
E) -b=0andatB, x ?anda( ?) -b=nx.

Solve the equations(@ ¢ ) —b = 0and &( 5?” )

— b = z simultaneously. Subtract the equations.

Findb. Substitutea= ;intoa( =) -b=0.

Check answer by substituting—‘a%and b= %into a (

5r
?) - b.

3 5r 1 5n 5r
(3) (%) =3*x5 =7
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 27

Question:
Find the area of the finite region bounded by the curve with eqy = x ( 6 — x) and the liney = 10 - x.
Solution:

y=x(6-x), y=10-x
y

N

0 5‘5\*

X(6-x) =10 -x Find thex-coordinates of the points where the ljne 10 — x meets
B the curvey = x ( 6 —x) . Solve the equations simultaneously,
6x - x==10 -x eliminatey.
X2 - T7x+10=0 Factorise? — 7x+10. ( =5) x ( -2) =10and ( -5) +
(x-5) (x-2) =0 (—2)=—7sox2—7x+10=(x—5)(x—2).
so0 x=2andx =5.
Finite area =/ ,>x (6 -x) - Use area =J P (y; -y,) dx. Havey, =x (6 -x) ,y, =10 -X,
(10 —x) dx a=2andb=>5.
= ],%6x-x* - 10 +xdX  Remember] axdx = 2
n+1

[ ,°7x = x2 - 10k

= [ % - g— 1] 25 Evaluate the integral. Substitte= 5, thenx = 2, into% -
3
7(5) 2 5)3 X _

= (2) _ (3) ~10(5) )’L(Mand subtract.

2 3
- 2)° _ (2)° 49

2 3
(2) )

1 2 1 2 1 2
=(-435) - (-83) -45-(-83) =-4; +8&

1

21 =4 -
_42 5

© Pearson Education Ltd 2C
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Exercise A, Question 28

Question:

A piece of wire of length 80 cm is cut into two pieces. Each piece is bent to form the perimeter of a rectangle which is
three times as long as it is wide. Find the lengths of the two pieces of wire if the sum of the areas of the rectangles is to

be a maximun

Solution:

3% Jy

X

Total length of wire = 80
so 80 = 8x+ 8y

x+y=10
Total Area =A
A=32 + 3y

A=32+3(10-x)2

=3¢ + 3 (100 - 20x+ x2)
= 3» + 300 — 60x+ 352
= 6x2 — 60x+ 300

A 12%x-60

dx
12x-60=0

12x=6
XxX=5cm

The length of each piece of wire is

(8x= )40 cm.

© Pearson Education Ltd 2C

Draw a diagram. Let the width of each rectangle bad y
respectively.

Write down an equation in terms ofirdy for the total
length of the wire.

Divide throughout by 8.

Write down an equation in terms ofmdy for the total are
enclosed by the two pieces of wire.
Solve the equations«y = 10 and

A = 3¢ + 3y’simultaneously. Eliminate. Rearrange
x +y =10, so thay = 10 —x, and substitute into

A=3x+ 3y

Find the value of %or which Ais a maximum. Solve
dA

d_x:O'

Total length is 80 cm, so 40 + 40 = 80
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Solutionbank C1

Edexcel Modular Mathemati

Algebra and functions
Exercise A, Question 29

Question:

The diagram shows the shaded regi

C which is bounded by the circle

y=\ (1-x2) and the coordinate
axes.

(a) Use the trapezium rule with 10
strips to find an estimate, to 3 decim

cs for AS and A-Level

i

places, for the area of the shaded 0
regionC.

The actual area of & % .

(b) Calculate the percentage error in
your estimate for the area of C.

Solution:

Remember A= %h[yo+2
(Yyp+Yot =) +y, ]

X 0 0.1 0.2 0.3

0.4 0.5 0.6 0.7 0.8 0.9 1

V(1 -x2) 1 0.9950 | 0.9798 [ 0.9539

09165 | 08660 | 08 |0.7141| 06 |0.4359 0

Area = > x 0.1x [1+2(0.9950 + 0.
+0.4359) +0 ]

= 0.77612 or 0.776

(b)

N

Divide the interval into 10 equal stufs. Use

9798 + ... b-a
h= - Here a= 0, b= 1 andn = 10, so

1-0 1

that o "0 - 0.1

The trapezium rule gives an approximation
to the area under the graph. Here we round

to 4 decimal places.

The values oil\ 1 %2are rounded to 4
decimal place. Give your final another to 3
decimal places.
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x Use percentage error =
— -0.776 True value x 100
% error = x 100
T
( 4 )
=1.2%

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 30

Question:
The area of the shaded region Aint
diagram is 9 crfi Find the value of ¥y ={x —a)
the constant a. :

A
& i ¥
Solution:
2 (x-a) 2dx=9 Write down an equation in terms of a for the area of region A.
J 22 - 2ax+ a%dx = 9 Expand (x—a) 2so that
(x—-a) (x—a) =x% - ax - ax + a2
= x2 - 2ax+ &
3 n+1
[ = -ad+a%] 2=9 Remember| ax"dx= Z—.
3 +1
Here
x3
2 =
[ x?dx .
[ 2ax dx = %
= a)(2
[a%dx  =a%

(a) 3 5. 2 Evaluate the integral. Substitute-»a, thenx = 0, into
(-E—-a(a)?2+a?(a) ) o ,

3 = - ax

3 + a2x, and subtract.

(42 -a(0)2+a2(0) )

)
3

ad =27
a=3

© Pearson Education Ltd 2C
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