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Revision Exercises 2
Exercise A, Question 1

Question:

Expand and simplif (1 -x) °.

Solution:
(1-x)°=1+5( -x) +10( -x)2+10( -x) Compare (1 +x) "with
3+5( -x)%+ (-x)° (1-x) " Replace n by 5 ana*

=1 - 5x+ 102 — 1058 + 5 — 5O by - x.
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Revision Exercises 2
Exercise A, Question 2

Question:

In the diagram, ABC is an equilatere B
triangle with side 8 cm. PQ is an arc

a circle centre A, radius 6 cm. Find =
perimeter of the shaded region in th /‘
diagram.

Solution:

Remember: The length of an arc of a circle s 4.

1
Thearea of a sector is A Erze.

Draw a diagram. Remember: 80= %radius

Length of ard”PQ =r6

T
=6(3)
=2zcm
Peaimeter of shaded region
=2+8+2+2x
=12+ 2n
=18.28 cm
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Exercise A, Question 3

Question:
The sum to infinity of a geometric series is 15. Given that the first term is 5,

(a) find the common ratio,

(b) find the third tern
Solution:
(a)
a a
-, -15, a=5 Remember: 5= ——-,where || <1.Hereg=15and
5 = 5 so that 15 =——
— =15 a=5sotha =T-; -
1
1-r= 3
- 2
F=3
(b)
ar?=5( % ) 2 Remember: nth term a"~ 1 Herea=5, r = %and
n = 3, so that
=5 x = arn—1=5(§)3—1
20 )
= 3 - 242
9 =5( %)
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Exercise A, Question 4

Question:

3r

Sketch the graph of=sin 6° inthe interval -7 <6 <r.

Solution:
'5"' I
¥ = sin 0
Remember: 180 = z radians
—3r — =t 0 kil m E
] 2 2
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Exercise A, Question 5

Question:

Find the first three terms, in descending powets, of the binomial expansion of @2+ 3b) 6, giving each term in its
simplest form

Solution:

6_ 6 6 5 6 Conpare (2a+ 3b) "with
(2a+3b) °= (2a)°+ ( 1) (2a) °(3b) + ( 2) (a+b) " Replace n by 6,

(2a) 4(3b) 24 .. ‘a by2aand ‘b’ by 3b.

=00 +6xPx3xah+15x P xExah?+ -
= 640 + 5762b + 2160402 + -
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Exercise A, Question 6

Question:

AB is an arc of a circle centf® Arc AB=8 cm andDA=0B =12 cm.
(a) Find, in radians,z AOB.

(b) Calculate the length of the chcAB, giving your answer to 3 significant figur

Solution:

Draw a diagram. Letz AOB = 6.

Use I =rd. Here |I= 8 and r= 12.

(b)
=12+12-2(12) (12) Use the cosine formule = a2 + b2 - 2ab cos C. Here

AB? 2 _ _ _ _ 2
cos ( 3 ) c=AB,a=12,b=12and C 94 = 3.Rememberto
- 6166 ... change your to radians.

AB =785 cm (3 s.f.)
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Exercise A, Question 7

Question:

A geometric series has first term 4 and common raffdie sum of the first three terms of the series is 7.
(a) Show that# + 4r - 3 = 0.

(b) Find the two possible valuesrof

Given thatr is positive,

(c) find the sum to infinity of the seri

Solution:

(a)

4, 4r, 4%, .. Use a ~ 1 to write down expressions for the first 3 terms.
A+ Ar+4r2=7 Herea=4andrn=1, 2, 3.

42+ 4r-3=0 (as required)

(b)
4r? + 4r - 3
(2r=1) (2r+3)

0 Factorize41°'+4r—3.ac=—12.(—2)+(+6)
0 = +4,s0

4r2 - 2r+ 6r -3

2r(2r=-1) +3(2r-1)
(2r=1) (2r+3) .

- _ =8
r=+,r1r=-;

()

=1
=3
4 a 1
a Use § = ——.Herea=4andr= 7, so that
= 1 =8 1-r 2
1-r 1-=-
2 4
a
= 1
1-r 1-=
2
4
=1
2
= 8.
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Exercise A, Question 8

Question:
(a) Write down the number of cycles of the grgphsin nx in the interval < x < 360°.

(b) Hence write down the period of the grey = sin nx.

Solution:

(a)

n Consider the graphs ofsysin x, y=sin 2x y=sin 3x...
y = sin x has 1 cycle in the interval<Ox < 360° .
y = sin 2xhas 2 cycles in the intervakOx < 360° .

y = sin 3xhas 3 cycles in the intervakOx < 360° .
etc.

So y= sin nx has n cycles in the internalkOx < 360° .

(b)
360° (or 2n ) Period = length of cycle. If there are n cycles in the intervalxd< 360° ,

n n 1 1.360°
the length of each cycle will ben—
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Exercise A, Question 9

Question:

(a) Find the first four terms, in ascending powers, @ff the binomial expansion of (1px) ’, wherepis a non-zero

constant.

Given that, in this expansion, the coefficientx ahdx? are equal,

(b) find the value op,

(c) find the coefficient oxS.

Solution:
(@)
(1+px) 21
7 n(n-1) (n-2)
Y XS+
7(6)
=1+7(px) + —7~ (px) 2+
7(6) (5)
T(px) S+ ..
=1+ 7px+ 2172 + 3503 + ...
(b)
7p = 2117

p#0, so 7=21p

1
p= 3

()

3BP=35(5)3= >

27
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Replace n by 7 and* by px.

The coefficients of xand X are equal, s
7p= 217

The coefficient ot is 35p. Here p=
%, so that 35p= 35 ( % ) 3.
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Exercise A, Question 10

Question:

A sector of a circle of radius 8 cm contains an angteraflians. Given that the perimeter of the sector is 30 cm, find the
area of the sectt

Solution:

Draw a diagram. Perimeter of sector = 30cm, so arc length
=14 cm.

Find the value of fUse L=r0. Here L= 14 and r= 8 so

) - 14 that 86= 14.
T8
1 _ 1, : 14 1
Area of sector = (8)20 Use A= S 0. Here r= 8 and 6= 5 SO thaiA = > (8)
14
_1 2, My 2( =),
=2(8)2( %) 8

=56 cnf

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Revision Exercises 2
Exercise A, Question 11

Question:

9
A pendulum is set swinging. Its first oscillation is througlf 3&ach succeeding oscillation]g  of the one before it.

What is the total angle described by the pendulum before it:

Solution:
30, 30( S 30 (i )2 ' Write down the first 3 term. Use aF 1. Here a= 30, r=
10 10 Zandn=1, 2, 3
candn=1, 2, 3.
a 309 Use § = % Herea = 30 and r= %so that § =
1-r 1- E 30
9 .
30 1-
= 1
(35)
=300°
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Exercise A, Question 12

Question:

Write down the exact value

(8)sin30°, (b) cos33C°, (c)tar ( —6C° ) .
Solution:

(a)
YA Draw a diagram for each part. Remember

® ®

Z2
1
a0
V3 X
@ ©
sin 30° = %
(b)
YA
® ®
V3 _
30° "'x
1
2
@ ©

330° is in the fourth quadrant.

Nlﬁ

cos 330° =cos 30° =

(©)
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® ®

s ¥

60"

@ ©

- tan 60° - 60° is in the fourth quadrant.
_ s

tan ( —60°)
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Revision Exercises 2
Exercise A, Question 13

Question:

(a) Find the first three terms, in ascending powers of the binomial expansion of (1ax) 8 where a is a non-zero
integer.

The first three terms are 1, —@dndbx?, whereb is a constant.

(b) Find the value ca and the value cb.

Solution:
(a)
(1l-ax) _ n(n-1) » Compare (1 +) "with (1 -ax) "Replace n
8 Slemer THT 0T by 8 and X' by — ax.
8(8-1)
=1+8( —ax) + T
(—ax) 2+ ..
=1 - 8ax+288°+ ...
(b)
-8 = -24 Compare coefficients of, so that — 8a& - 24.
a =3
b =284
=28(3)2
=252

s0 a= 3 andb = 252
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Exercise A, Question 14

Question:

In the diagram, And B are points on
the circumference of a circle centpe

and radius 5 cm.
« AOB = g radians.
AB =6 cm.

(a) Find the value of.0

(b) Calculate the length of the minor

arc AB
Solution:
(@)
52 4+ 52 - g2
cosf= ———
2(5) (5)
_ L
25

0 =1.287 radians

(b)

arc AB = 560
=5x 1.287
=6.44 cm
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. a“ +
Use the cosine formula cos C T . Here 6,

a=5b=5andc=6.

Use C =rd. Here C = arc AB, =5 and 0= 1.287 radians.
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Revision Exercises 2
Exercise A, Question 15

Question:

The fifth and sixth terms of a geometric series are 4.5 and 6.75 respectively.

(a) Find the common ratio.

(b) Find the first term.

(c) Find the sum of the first 20 terms, giving your answer to 3 decimal

Solution:

(@)
ar*=45, aP =6.75

a® _ 615
art 45
_ 3
r=3
(b)
a(15)4 =45
45
a T o(15)4
_ 8
T 9

(©)

8
Szo _ 5( (15)20-1)

15-1
=5909.790 (3 d.p.)
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Findr. Divide ar® by ar*

5 5-4
ar ar
sothat—4 =
ar a
=r
6.75
and 25 =1.5.

n_
Use § = % Here a= 2. r=1.5and re 20.

r—

9



Heinemann Solutionbank: Core Maths 2 Pagel of 2

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Revision Exercises 2
Exercise A, Question 16

Question:
Given thatf is an acute angle measured in degrees, express in term 6f cos2

(@)cos (36C° +20) ,(b)cos ( —26) ,(c)cos (18C° —20)

Solution:

(a)
YA Draw a diagram for each part.

® ®

20¢

0 r
cos (360° +20) =cos 20 360° + 20is in the first quadrant.
(b)

L

0 20° X
cos ( —26) =cos 260 — 20is in the fourth quadrant.

()
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20°

@ ©

cos (180° -20) = —cos 26 180° - 20is in the second quadrant.
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Exercise A, Question 17

Question:
(a) Expand (1 -2) 1%in ascending powers afup to and including the term ig.

(b) Use your answer to part (a) to evalt ( 0.9¢) 10 correct to 3 decimal plac:

Solution:
(a)
- n(n-1) 2 Compare (1+x) "with
(1-2x) =lanx+ TR _ n
10 (1-2x) " Replace by 10 an«
”(”‘13)!(”‘2)X3+ X by - 2x
=1+10( -2 + 22 (_ox) 24
—10(92 (8) ( _ox) 34 ..
=1 - 20x+ 180X — 960% + -
(b) |
(1 -2 =1 - 20(001) + 180(001)2_ 960 Find the value of x.
(0.01) )1  (0.01)3+ - 0.98 =1 -0.02
=1-2(0.01)
0.9810 = 0.817 (3 d.p.)
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Exercise A, Question 18

Question:
In the diagram,

AB =10 cm,AC =13 cm.
« CAB = 0.6 radians.

BD is an arc of a circle centfeand radius 10 cm.
(a) Calculate the length of the arc BD.

(b) Calculate the shaded area in the diagram.

15 cm

05 md
Be—— 10¢n —> 4

Solution:

(@)
arc BD =10 x 0.6 Use L=rd. Here L= arc BD, r= 10 and &= 0.6 radians.
=6 cm

(b)
Shaded area

= % (10) (13) sin (0.6) - Use area of triangle =;- bc sin A and area of sector =

% (10) 2(0.6) %rze. Here b= 13,c=10and A= (@= ) 0.6 ;r = 10anc

=6.70 cnf (3 sf.) =06
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Exercise A, Question 19

Question:
The value of a gold coin in 2000 was £180. The value of the coin increases by 5% per annum.
(a) Write down an expression for the value of the coin afterars.

(b) Find the year in which the value of the coin excé£E360

Solution:

180,180 (1.05) ,180(1.05)  write down the first 3 terms. Use"sr L. Here a= 180,
2 . r=105andr=1, 2, 3.

(a)
Value after nyears = 180 ( 1.05"

(b)
180 ( 1.05 )" > 360

180( 1.05) 14 = 356.39 Substitute values of.rirhe value of the coin after 14 year
' 15 _ £ 356.39, and after 15 years is £ 374.21. So the value of
180(1.05) > =374.21 the coin will exceed £ 360 in the 15th year.
The value of the coin will exceed
£ 360 in 2014.
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Exercise A, Question 20

Question:

Given thatx is an acute angle measured in radians, express in terms of sin

(= _ )

@sin (Z-x) ,()sin (z+x) ,(c)cos X .
N

Solution:

(a)
Y Draw a diagram for each part.

® ®

@ ©

Rememberz Radians = 180

sin (2zr—-x) = —sin x 27 — xis in the fourth quadrant.

(b)
YA

® ®

@ ©

sin (r+x) = —sin X 7 + X is in the third quadrant.

(©)

180° = rzradians, so 90 = %radians.

PhysicsAndMathsTutor.com
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Exercise A, Question 21

Question:
Expand and simplify( X - Xi ) 6

Solution:

(x- i)6:x6+ ( i) X ( _—1) + ( g))(l( Compare - Xl) Mwith (a+b)
N Replace n by 62 with x and v’
-1 6 -1
r AR b with —
POV RCT) A () ()

X

5+(_71)6

-1 i -1
=x0+6° (=) +15¢( 2) + 205 ( (—) _ -1, -1_21
1 2 X X X2
) .,
(Y~) =t -1, -1__—-1
T ox X X 3
3
1 -1 1
+16C( ) +6x( 5 ) + 1 o1 1
-1 = — X —m X — X
(T) X X X
S B+ 152 5 6 1 4 -i_2
=X -6+ 15 20+ 5 - 4 + ¢ X x4
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Exercise A, Question 22

Question:

A cylindrical log, length 2m, radius 20 cm, floats with its axis horizontal and with its highest point 4 cm above the water
level. Find the volume of the log in the water.

4 om

20em

Solution:

Nr

Draw a diagram. Let sector angle =.2¢

CoS ¢ = %( =0.8)

2

1 15 . 1
Area above water level =2-r2 (2¢) - Sresin Use area of segment §r2¢9 -

(2¢) %rzsin §. Herer = 20 cm and

1 1
= 5(20)2(29) - 3 9=2x cos~1(0.8)
(20) 2sin (2¢)

= 65.40 cnf
Area below water level = (20) 2 - 65.40

=1191.24 cr
Volume below water level = 1191.24 x 200

= 238248 cm
( =0.238 cni)
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Exercise A, Question 23

Question:
(a) On the same axes, in the intervad < 360 ° , sketch the graphs gf=tan (x-90° ) andy = sin x.

(b) Hence write down the number of solutions of the equitar (x—90° ) =sin xin the interva0 < x < 36C°.

Solution:
(@)
Y y=tan (x—-90° ) is atranslation of
y = tan (x - 80%) y =tan x by + 90° in thex-direction.
¥ = sinx ;
0 90 180 1360 X
(b)

2 solutions in the interval  x < 360.  From the sketch, the graphs ofytan (x - 90° ) and
y = sin x meet at two points. So there are 2 solutions in
the internal 0< x < 360° .
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Exercise A, Question 24

Question:

4
A geometric series has first term 4 and common rati&ind the greatest number of terms the series can have witt

sum exceeding 1C

Solution:

4
4((3)"-1)

) 1
3
=12( (3)
n_l)

Now, 12 ( (3 )"-1) <100

(5)"-1<7

(3)"< T+l

(g)”<9§

(%) 7=7.492

(%) 8=9.990
SO n=7

© Pearson Education Ltd 2C
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r—

a(rm-1)

w s

. Here a= 4 andr =

Substitute values aof. The largest value of n for which (

2)n<gl/3is7.
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Exercise A, Question 25

Question:
Describe geometrically the transformation which maps the graph of
(a)y = tan x onto the graph of =tan (x—-45° ) ,

(b) y = sin x onto the graph of = 3sin x,

(c)y = cos x onto the graph of = cos 7 ,

(d)y = sin x onto the graph ¢y = sin x — 3.

Solution:

(a) A translation of + 45 in the xdirection
(b) A stretch of scale factor 3 in tlyalirection

(c) A stretch of scale factor 2 in tkalirection
(d) A translation of — 3 in the girection

© Pearson Education Ltd 2C
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Exercise A, Question 26

Question:

If xis so small that terms af and higher can be ignored, and (&) (1 + 2) 5=a+ bx + cx?, find the values of

the constanta, b andc.

Solution:

(1+2x) °=1+nx+
n(n-1)

2
21 X+ ...

5(4)

=1+5(2x) + >

(2x) 2+ ...
=1+ 10x+ 408 + ...
(2-x) (1+10x+40%+ ... )
=2 + 20x+ 80X + ...
- x=-108 + ...
2+ 19x+ 70¥¢ + ...

(2-x) (1+2x)°=2+19x+ 70

so a=2, b=19, c=70

© Pearson Education Ltd 2C
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Compare (1) "with ( 1+ 2x) ". Replace nby 5
and ‘X' by 2x.

Expand (2 —x) (1+ 10x+ 408 + ... ) ignoring
terms in X, so that
2x (1+10x+40@+ ... )
=2 + 20x+ 80 + ...

and
—xx (1+10x+40%+ ... )

= —x- 10 - 40¥
simplify so that
2+ 20x— X + 80X — 10X + ...

=2+ 19x+ 708 + ...

Compare 2 + 19% 702 + ... witha+bx+ o+ ...
sothata= 2, b=19 and = 70.
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Exercise A, Question 27

Question:
A chord of a circle, radius 20 cm, divides the circumference in the ratio 1:3.

Find the ratio of the areas of the segments into which the circle is divided by the

Solution:

Draw a diagram. Let the minor drghave anglé,;
and the major arg, have angld,,.

l:1,=1:3 Usel =16 so that| = 106, andl, = 106,
100, :106,=1:3
0;:0,=1:3
1 T
SO 91= 2% 2n= >
Shaded area -—-if (1030, - % (10) Use area of segment %rze - %rzsin 0. Here
2ci T
sin 0 r=10add=0,= %
= 257—-50
Area of large segment =( 10) 2 -
(257—-50)
= 100Qr - 257+ 50
=757 + 50
Rdio of small segment to large segment is
257 — 50 : 757+ 50 Divide throughout by 25.
n—2:.3n+2
3+ 2
or 10—,

© Pearson Education Ltd 2C
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Exercise A, Question 28

Question:

X, 3 andx + 8 are the fourth, fifth and sixth terms of geometric series.

(a) Find the two possible values»oénd the corresponding values of the common ratio.

Given that the sum to infinity of the series exists,

(b) find the first term,

(c) the sum to infinity of the seri

Solution:
ard = x
at=3
ar®=x+8
ar® _ art
at ad
Sox+8 =§
3 X
Xx(x+8) =9
X2 +8x-9=0
(x+9) (x-1) =0
x=1,x=-9
4 X
r= ;: 3
Whenx=1, r= %

Whenx= -9, r= -3

(b)

_ 1
r=3
art =
1.4 _
a(3)" =3
a =243

PhysicsAndMathsTutor.com

ar—s—randw—4 —rsoiS -
ar ad at  ad’
Clear the fractions. Multiply each side by @xthat 3xx

X+ 8
3

=x(x+8) and3x ~ =9,

4
Findr. Substitute x= 1, then x= - 9, intoar—3 = xg so tha
ar

1 9
r= 3andr— 3 - - 3.

1
Remember 5= %for [r| <1,sor= 3
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Exercise A, Question 29

Question:

(a) Sketch the graph gf= 1.5 cos (x—-60° ) in the interval O< x < 360°

(b) Write down the coordinates of the points where your graph meets the coordin:

Solution:
(@)
Vi
121 y = 1.5 cos (x — 607)
0 90° 360° X
_1_5 i
(b)
Whenx =0,

y=15 cos ( -60 )
=0.75

so (0,0.75)
y=15cos (x—-60°)
y=0,
whenx=90° +60°
= 150°
and x=270° +60°
=330°

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com

The graph of y= 1.5 cos (x—-60° ) meets the axis
when x= 0. Substitutex = 0 intoy=1.5 cos (x—-60° )
sothaty=15cos ( =60 ) . cos ( —-60 )

= cos 60° = %so y=1.5x % =0.75

The graph of = 1.5 cos (x—60° ) meets the-axis
wheny=0.cos (x—-60° ) represents a translation of
cos x by + 60° in the xdirection cosx meets the-axis al
90° and 270° ,soy=1.5( cosx—-60° ) meets thex
axis at 90° +60° = 150° and 270° +60° =330°.
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Question:
Without using a calculator, solve sinx-20° ) = - ~7in the interval < x < 360° .
Solution:

&

sin x= -

® ® :

guadrants.

sin x is negative in the 3rd and 4th

@ ©

3
sin (240°) = - %
3
sin (300°) = - %
S0 X-20° =240° sin 240° = - Lputsin (x-20° ) = - Lo
X = 260° X—=20° =240°,i.e.x=260°. Similarly
sin 300° = - Ebutsin (x-20°) = - Eso
andx — 20° =300° 2 2
Xx—20° =300°,ie.x=320°.
x=320°
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