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TOPIC 11

Solutions of Equations

1. Solve the simultancous equations.
3x+5y=2
2x-3y=14
Answer X = ...
VS [3]
[June/2012/P12/025(c)]
2. b=m(a—rc)
(a) Evaluate & when m=35, a =8 and ¢ =-3.
Answer b = ... [1]
(b) Rearrange the formula to make ¢ the subject.
Answer ¢ = ... [2]
[June/2013/P11/010]
3x | 2x-1
3. Solve =+ =3.
(a) Solve 1 5
Answer X = ... [2]
(b) Write as a single fraction in its simplest form
> 2
x+4 x-1
AnSwWer ... [2]

[June/2013/P12/020]
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3x+1 x

4. Solve th ti -==1.
olve the equation = 3
ANSWer X = oo [2]
[Nov/2013/P12/08]
5. Solve the simultaneous equations.
4x-3y=14
2x+y=-3
Answer X = ..o
V= [3]
[Nov/2013/P12/013]
6. Make a the subject of the formula y= ;’_4.
—a
Answer a = ... [3]
[June/2014/P11/09]
7. (a) Given that x*> —14x+40=(x—a)? +b, find the values of @ and b.
Answer a = ...
b= [2]
(b) Solve the equation 35t +7x-6=0 by factorisation.
Answer x = ... or ... [2]

[June/2014/P11/020]
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8. In quadrilateral ABCD
angle A=(2y+x)°
angle B=0Cy+x)°
angle C=(2y+10)°
angle D=Gx+5)°

(a) By finding the sum of the angles in the quadrilateral, show that 7y +5x=345.

[1]
(b) Given that angle 4 = 90° then 2y +x=90.
Solve the simultancous equations to find x and y.
7y +35x =345
2y+x=90
Answer X = ...
V= [3]
(c) Find the size of the smallest angle in the quadrilateral.
AnSwWer ... [1]
[June/2014/P12/025]
9. Solve the simultaneous equations.
2x-3y=11
Sx-4y=24
Answer X = ...,
Y T [3]
[Nov/2014/P11/Q7]

10. s:%(mb)

(a) Evaluate s when » =200, a =3.6 and 6 =5.7.

Answer s = ... [1]
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ANSWERS

Topic 11 - Solutions of Equations

substitute (1) into (2) to get, y=-2
substitute y =— 2 into (1) to get, x=4

2. (a) b=508+3)=55

(b) b=ma—c)
b b
= a-¢c=— = c¢c=a-—
m m
3. () Xp2xl_g
5 2
N 3x+2(2x—l):3
4
= Tx-2=12 = x=2
5 2
b _c
(b) x+4 x-1
CS(x-D+2(x+4)  Tx+3
O (x+Dx-D (x+H(x-D)
3x+1 x
4. -==1
2 3
33x+1)—2x 3
SWOATI T A -2
= 6 *=7
5. 4x-3y=14 ... D
2x+y=-3 = y=-2x-3 ... 2)
Subst. (2) into (1) and obtain, x = %
Subst. x:% into (2), and obtain, y = —4
—4
6. y=42
Y 3-a
= 3y—ay=a-4
= a(l+y)=3y+4 = q=XT
=2y 14y

7. (@) x*-14x+40=(x-7)*-9
~a=7, b=-9

10.

11.

12.

13.

(b) 3x*+7x-6=0 = (x+3)3x-2)=0

2
X or x 3

(@A) Qy+x)+@y+x)+Q2y+10)+(Bx+5)
=360
= Ty+5x+15=360 = 7y+5x=345

(b) 7y+5x=345 ... ()]
2y+x=90 = x=90-2y ... 2)
Subst. (2) into (1), simplify to get, y =35
Subst. y =35 into (2), to obtain, x =20,
(c) Smallest angle = angle D
=3(20)+5=65°
2x-3y=11.... D,
Mx4: 8x-12y=44 ... 3
2)x3: 15x-12y=72 ........ @
(3)—(4), gives, x=4
Subst. x=4 into (1), gives, y=-1

(a) s :%(3“5.7) 930

(b) s=§(a+b)

= a+b:2—s = b
n

(a) ¢=./83)-3(-4)=36=6
(b) c=+8a-3b

= ¢?=8a-3h = b=

2s
== —qa

8a—c¢

2x—-y=13 = y=2x-13 ... 2)
Subst. (2) into (1),

3x+4(2x-13)=3 = x=5

Subst. x=35 into (2), y=2(5)-13=-3

5“3‘2:11 — 54-2-33 :a:%ﬂ




TOPIC 27

Mensuration

1. The diagram shows the metal cover for a circular
drain.
Water drains out through the shaded sections.

O 1s the centre of circles with radii 1 cm, 2 cm,

3cm, 4 cm and 5 cm.

The cover has rotational symmetry of order 6 and

BOC = 40°.

(a) Calculate the area of the shaded section
ABCD, giving your answer in terms of 7.

Answer ...l cm? [2]

(b) The total arca of the metal (unshaded) sections of the cover is %75 cm?.

(1) Calculate the total areca of the shaded sections, giving your answer in terms of 7.

Answer ...l cm? [1]

(i) Calculate the fraction of the total area of the cover that is metal (unshaded).
Give your answer in its simplest form.

Answer ...l [1]
[June/2013/P11/019]
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2. The diagram shows part of an earring.
It is in the shape of a sector of a circle of radius 3 cm and A
angle 45°, from which a sector of radius 2 cm and angle 45°
has been removed. A
(a) Calculate the shaded area.
3
Give your answer in the form ab—”, where a and b are
integers and as small as possible.
Answer ... cm? [2]
(b) The earring is cut from a sheet of silver.
The mass of 1cm? of the silver sheet is 1.6 g.
By taking the value of 7 to be 3, estimate the mass of the earring.
ANSWer .o g [1]
[June/2013/P12/Q17]

3. [Volume of a cone=%7tr2h]

Cone 1 has radius 2x cm and height 7x cm.
Cone 2 has radius x cm and height 4x cm.

Find an expression, in terms of z and x, for the difference in the volume of the two cones.
Give your answer in its simplest form.

[Nov/2013/P11/019]

4. [Volume of asphere = %nrﬂ

Three spheres, each of radius 2a cm are placed inside a cylinder of radius 3a cm and height 12a cm.

Water is poured into the cylinder to fill it completely.
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The volume of water is kza® cm’. TN
Find the value of % ~

12a
\_/
Answer k= ... [3] ~—3g—
[Nov/2013/P12/Q16]
9
5. The diagram shows a parallelogram with lengths as
marked.
All the lengths are in centimetres.
(a) Calculate the perimeter of the parallelogram. : 4.3 5.6
o
Answer ...l cm [1]
(b) Calculate the area of the parallelogram.
Answer ...l cm? [1]
[June/2014/P11/03]
6. In the triangle POR, PO =5cm, OR=7 cm and PR =9 cm.
Decide whether the triangle is acute angled or obtuse angled.
Show calculations to support your decision.
Answer Triangle POR 1S ............cccccoviviiiiiiiii e, [2]

[June/2014/P11/04]
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7. A thin piece of wire is shaped into a figure five as shown. 5.25

The shape has two straight sections of length 5.25 cm and 4.8 cm.

The curved part is the arc of the major sector of a circle, radius
3 cm.
The angle of the major sector is 280°.

4.8

The total length of wire needed to make the figure is (o +b7) cm.

Find the values of @ and 5.

Answer a = ...l

D= oo 2]

8. Shape ABCDEFG is made from two squares and a right-
angled triangle.
AB=15cm and BC =12 cm.

(a) Find the length AG.

ANSWEF oo cm [2]

(b) Find the total area of the shape.

Answer ... cm? [2]
[June/2014/P12/022]
9. The diagram shows a scoop used for measur- 5 / /
ing washing powder.
The scoop is a prism. Its cross-section is a 1
trapezium.
The trapezium has height 4 cm and parallel 4

sides of length 7 cm and 11 cm.
The width of the scoop is 5 cm.
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(a) Show that the volume of the scoop is 180 cm?. [1]

(b) A scoop used in industry is geometrically similar to the scoop above.
It has a volume of 22.5 litres.

Calculate the height of the industrial scoop.

Answer ...l cm [3]

[Nov/2014/P11/017]

10.

()

A hollow cone has a base radius 6 cm and slant height 10 cm.
The curved surface of the cone is cut, and opened out into the shape of a sector of a circle, with
angle x° and radius » cm.

(a) Write down the value of #

Answer v = ... [1]

(b) Calculate x.
ANSWer X = oo [2]
[Nov/2014/P12/Q14]

11. [The volume of a sphere is %m’z']

20 spheres, each of radius 3 cm, have a total volume of k7 cm’.

(a) Find the value of £

Answer k= ... [1]
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ANSWERS

Topic 27 - Mensuration

(a) Arca ABCD = %(MZ 3% = %75 cm?

(b) (i) Shaded sections area = 7z(5)2 - %75

_20 2
—3”01’1’1

55
37T 11

(ii) Required fraction = =2
z(5)? 15

(a) Shaded area = area of bigger sector
—area of smaller sector

45 v 45 on ST
=g (MO 55 (M2 = em’.
(b) Areaof eam'ng:?:% cm?
15

. Mass of the earringr =1.6 x g 3g

Difference in volume

_ %ﬂ(zx)Z (7x) - %;;(x)2 (4x) = 877>

Vol. of 3 spheres = 3(%7:(25{)3) =32xa®

Vol. of cylinder = 7(3a)*(12a) = 10874’
volume of water = vol. of cylinder
—vol. of 3 spheres

= kza’ =1087za’ -327za° = k=76
(a) Perimeter =2(9) +2(5.6)=29.2 cm
(b) Area=9(4.3)=38.7 cm?

By Pythagoras, 5% +7°% =74 (<9%)

". it is obtuse angled triangle.

Total length = 528 Q) (7)3) + 484525
:%Z-H0.0S, © a=10.05, b:%

8.

10.

11.

12.

13.

(a) Using pythagoras theorem on A AEB,

AE =152 122 =81 =9 cm

AG=AF =9 cm

(b) Total arca =97 + %(9)(12) +12% =279 em?

(a) Volume = (%(4)(7 i1 1)} x5 =180 cm®

(b) Using similar figures,

22.5%1000 _ (hf

180 4

WY
= (ZJ =125 = h=20cm

(a) r=10cm
(b) Circumference of base of cone
= arc length of sector

= 27r(6):%(2)(7r)(10) = °=216°

(a) Volume of 20 spheres = 20 (% 7r(3)3)
= kz=20367) = k=720
(b) Let / be the change in depth in water level.
. T20m=m(6)*h = h=20cm
Area of trapezium = % x12(b +4b)
- 120:%“2(51)) — b=4

(a) Vol. of hemisphere

= Lvol,,, +vol )
- § VOl.cope T VO ‘hemisphere

= %(%mﬁ) = %(%72’?2}14-%(%7[?3))

:>%r3:ér2h+%r3 = h=4r
(b) (k) =h*+r?
2, .2 2, .2
= k:h J;r :k:M%:U

r r



TOPIC 35

Transformations

1. The diagram shows triangle 4.

-7 -6 -5 -4 3 =2 -1 0 1 2 3 4 5 6 7
........................................................................ 1-
....................................................................... 2-
....................................................................... 3-
....................................................................... 4_
(a) Reflect triangle 4 in the line x = 1.

Label the image B. [1]
(b) Rotate triangle 4 through 90° clockwise about the point (-1, 3).

Label the image C. [1]

[June/2013/P12/06]
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2. The diagram shows triangles 4 and B and the point P (0, 4).

-6 -5 =4 -3 -2 -1 0 1 2 3 4 5x

AVISWEF o e

......................................................................................................................................... [2]
(b) Triangle 4 is mapped onto triangle C by an enlargement, centre P, scale factor —%.

On the diagram, draw triangle C. [2]

area of triangle A4

Find the value of :
(¢) Find the value o arca of triangle C

3. The diagram shows triangles 4 and B.

(a) Describe fully the single transformation
that maps triangle 4 onto triangle B.

.............................................................. 2]

(b) Triangle A is mapped onto triangle C by 1
the tranSforrnatlon T ..................................... _2_ ...........................................
T is a rotation, centre the origin, : : : : : : : :
through 270° clockwise. 5 (s s s W




OL Mathematics P1 Topic 35 Transformations = Page 3

(i) Find the matrix that represents T.

Answer [1]

[Nov/2013/P12/020]

4. The diagram shows triangles 4, B and C.

-7 -6 =5 -4 3 =2 -1 0 1 2 3 4 5 6 7
(a) Triangle A can be mapped onto triangle B by a translation.
Write down the column vector for the translation.

Answer [1]

(b) Find the matrix representing the transformation that maps triangle 4 onto triangle C.

Answer [1]

(c) Triangle A is mapped onto triangle D by an enlargement, scale factor 2, centre (5, 0).
Draw and label triangle D. [2]

[June/2014/P12/Q17]

5. Ais the point (1, 7). B is the point (6, 7) A
The line AB is mapped onto the line PQ by the translation (_gj

(a) Find the coordinates of Q.

=Y

Answer (...
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(b) What special type of quadrilateral is ABOP?

Answer ...l [1]
(c) Find the area of the quadrilateral ABOP.
Answer ... units? [1]
[June/2015/P11/015]
6 y‘
........................................ 7 e P
................................. 6 vl
........................................ 5 P P
...................... 4 [

.......... 2
ESVUOUYOVUOE TOTTUOUTRRTY NPV VOUOURY RURVURTTIOOE- SUPOOO 1 : ferienennd JSUOR IOUOUOTUOTIUNS IO
-
S 4 3 2 -1 0 1 2 3 4 5 6 7 g X
...................................... 1
The diagram shows triangles 4 and B.
Triangle 4 is mapped onto triangle B by an enlargement.
Find the scale factor, and the centre, of this enlargement.
Answer scale factor = ................... centre = ... [2]
[June/2015/P11/024]

7. A, B and C are three triangles.

T,, T, and T; are three transformations such that T;(4) = B, T,(4) = C and T,(C) = B.
The vertices of triangle 4 are (1, 0), (0, 1) and (1, 3).

The matrix that represents T, is (2 2].

0 1
. 2 21 0 1
(a) Find (O 1](0 1 3)

Answer [2]
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(b) The matrix that represents T, is (é (l)j

() Find the inverse of (é (l)j

Answer [1]
(1) The matrix that represents T; 1s M.
Find M.
Answer [2]
[Nov/2015/P12/026]

(a) Describe the single transformation that maps triangle 4 onto triangle B.

ATISWEF <o

(b) Triangle 4 is mapped onto triangle C by an enlargement, centre (0, 2) and scale factor —2.
Draw, and label, triangle C on the diagram. [2]

[Nov/2016/P11/015]
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ANSWERS

Topic 35 - Transformations

1. (a) & (b)

3. (a) AA is mapped onto AB by a reflection

2. (a) AAismapped onto AB by a reflection ,
along the line y =x.

in the line x=-1.

) ) )

2
areaoftn'angleA_( 1 J _4

area of triangle C
(ii) 270° clockwise rotation about origin

1s same as 90° anticlockwise rotation.

] .. (0 -1
.. the matrix is: (1 O)'
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4.

(a) Using (2, 1) of A4 and (5, 2) of AB.

cotumn sesor=[3)-(2)<[().

(b) AA is mapped onto AC by a reflection in

y-axis. So, the matrix is (_01 (l)j

(c)

~J

9—

G—

£—

Yo

o (§:(3-(2) - aw

(b) ABQOP is a square.
(¢) Area=57=25 unit®.

Scale factor = -2. Centre (0, 2).

WG GTY

(b) (1) Determinant =2. .. Inverse:%((l) gj 72; ,i 0 1 2 3 21 5 6 7 é

(i) T,(4)=B, so from (a), B= (2 2 8)

013
T,(4)=C

(2 0)(1 0 1)_(20 2
jc‘(o 1)(0 1 3)‘(0 1 3)
Now, T;(C)=B = M(C)=B
Using two points from AB and AC,

Mo 10 1)
= P31

=m=36 )0 56 1)

8. (a) Itisa90° clockwise rotation about (3, 1).
(b)
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