TEST 15

—
Name; Date: vvoereeeeeeeeeeecerseonn.

L

INSTRUCTIONS TO CANDIDATES
! Section A (40 marks) Time: 45 minutes

! 1. Answer all the questions in this section.

2. Calculators may not be used in this section.

| 3. All working must be clearly shown. Omission of essential working will result in loss of marks,
4. The marks for each question is shown in brackeis [ ] at the end of each question.

| .1 The diagram shows the cross-section of a solid. ABC is a semicircle with centre 0.ACDis a
sector of a circle, centre-A and radius 42 cm with CAD = 30°, Taking mto be 27}2-, calculate the

perimeter of the cross-section of the solid. D

ARSWEr  .ocececvivneenirseennin. O [3]
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2 - The diagram shows a right pyramid with a horizontal rectangular base ABCD and vertex, V.
AB =30 cm, BC = 12 cm and the slant heights, VS = 10 cm and VT = 17 cm. Given that the

volume of the pyramid is 960 cm’, find
(a) the height VX,
(b} the total surface area of the pyramid.
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The diagram shows a circle, centre O and diameter 30 cin. Given that the minor arc AR is 22 cm,
calculate -

(a) AOB, :
{(b) the area of the minor sector AOB,

[Take 7 to be %%}

Answer (@) AOB = .coonneeen. © [2]
{0) e e [2]

A solid cylindrical metal rod of radius 4 cm and length 18 cm is melted down and recast to form
a solid metal sphere. Find

(a) the volume of the cylindrical metal rod in terms of T,

(b) the radius of the sphere.
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5 Apiece of cardboard cut to the shape of a sector is shown below. Part of the sector is then painted
orange as indicated by the shaded region. Reflex cOD = 210°, OC =12 cm and OC = 20A.
(a) Calculate in terms of 7,
(i) the area of the cardboard painted orange,
(ii) the length of the arc CED.

(b) The cardboard is then used to make a hollow cone by joining the edges OC and OD together.
Calculate the base radius of the cone.

Answer (a) () ... ceverevenns v €I [2]
(§0 0 I wcm[1]
12 ISR rreeerenene €M [2]
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6  Ahemispherical pan of radius 9 cm is com
an empty cylindrical pot of radius 6 cm,

{(a) Find the volume of water in the pan, leaving your answer in terms of 7,
(b) Calculate the height of water in the pot.

pletely filled with water. The water is then poured inty

Answer (a) s, G [1]

(2 U o [3]

7 Inthe diagram, OA is the radius of the sector OAB and 0P is the radius of the sector OPQ. Given
that OA = AP == 7 m, calculate the perimeter of the figure,

[Take 7T to be 373]

Answer

\
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8 A solid wax cube of side 6 cm is melted down and the wax is poured into two separate moulds,
filling thein completely. The first mould is a cylinder of radius 3 cm and height 7 ¢m., The second:

- mould is a pyramid with a square base of side x cm and height 2x ¢m.

Calculate

(a) the volume of the cube,
{(b) the volume of the cylinder,
(¢} the value of x. '

[Take 7 tobe %?_]
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A solid cone of volume 66 cm® is placed into an empt rectangular tank measuring 10 cm b
p ply y

20 em by 15 em. 1334 ¢m’ of water
the vertex of the cong, calculate
(a) the height of the cone,

(b} the radius of the cone,

(c) the new water level in the tank when the cone is removed.

Take 7 to be 372]

is then poured into the tank. Given that the water just covers

ARSWEF (@) coveveeveeeeeverereeesennn CTIL [2]
(D) oot I [2]
(€) vttt €1 [2]
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10 An open container is made by joining together a cylinder of radius 7 cm and a cone with top'
radius 7 cm as shown in the diagram. The height of the cone is 24 cm and its slant height is
25 cm. The height of the cylinder is 10 cm. '

(a) Calculate the outer surface area of the container.

(b) 4907 cm? of water is then poured into the container, Calculate the height of the water level
in the container.

[Take 7 to be %]

Efrerrasa f Flerreresi

Answer (@) cooeeeeen.. e cm® [2]

2] I voreeenes N1 [ 3]
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INSTRUCTIONS TO CANDIDATES

Section B (40 marks)

1.

2.
3.

Answer all the questions in this section.
Calculators may be used in this section.

All working must be clearly shown. Omission of essential working will result in loss of marks,

Time: 45 minutes

4. The marks for each question is shown in brackets [ 1atthe end of each question.

11 The solid shown below consists of a solid cone attached to a solid cylinder. The height of the
cylinder is 8 cm and the area of its base is 140 em®. A 2 em wide border is formed around the

cone.

(a) Calculate the volume of the cylinder.
(b} Find the radius of the cone.

(¢} Given that the volume of the cone is 280 cm’®, calculate the height of the cone,

(d) Given that the solid is made up of material of density 0.72 g/om?, calculate the mass of the

solid, giving your answer correct to the nearest kilogram.

[Take 7 to be 3,142.)

8
ARSWEF (@) vovvorvversiiecorion. o’ [1]
(B) voveerciveceeeeesstsomnns €11 [3]
(<) errrisnsceennnens CITL [2]
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12 The diagram shows 3 identical metal balls, each of radius 3 cm packed into a 1ectangula1 box.
Each ball touches the top, bottom and sides of the box.
(a) Calculate the total surface area of the box.
(b) Calculate the volume of the 3 balls, giving your answer in terms of 7.
{¢) Calculate the space in the box not occupied by the balls,
(d) The balls are then melted down and recast to form a hemisphere. Fmd the radius of the
hemisphere.
[Take mto be 3.142.]

ne

w

1 ANSWET () cerverererresrsenseeressnnens COL [2]
i (B} rooreeereesressrsenes Lem? [2]
1 i £ IR e ..cm’ [1]
] () o SRR ¢ ol A
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13 (a) In the diagram, AOF is a sec

[Take 7 to be 3.142.]

(b) The diagram below shows a sol

Find

(i) the height of the cone,

(i) the total surface area of tf
centimetres,

[Take 7 to be 3.142.]

8102 SN AFESCY

tor of a circle, centre Q. BCD = CFD = 90", AOE = 135°,

CF =5 cm and the area of triangle BCD is 30 ¢m?
Caleulate the area of the shaded re

gion, giving your answer correct to 3 significant figureg,

id consisting of a cone and a hemisphere. The volume of the

solid is 49507 cm?® and the diameter of the cone is 30 cm.

1e solid, giving your answer correct to the nearest squiare

AnSWer (@) ........ccvveeesreernnnnn. cm’ [3]

(b) (@) ... ceerurareeeans cm [3]
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14 The diagrams below show three different positions of a closed container which is half-filled with
water. The container is made by joining a hemisphere of radius 6 cm to a cylinder of radius 6 cm
and length 14 cm.

(a) Calculate the volume of water in the container, giving your answer in terms of .

(b) Calculate the surface area of the container in Diagram I which is in contact with water. Give
your answer correct to the nearest square centimetres. ;

(c) Calculate the depth of water in the container shown in
(i} Diagram II,
(i) Diagram TIIL.

[Take mto be 3.142.]

Diagram I : Diagram II Diagram II1
ARSWEE (@) covveeveirnieeeriieiiniennns e’ [2]
(D) e e’ [3]
(o 1 € J cm [3]
(€11 PP+ 1 B B
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1S The diagram shows a solid made by joining together a pyramid and a cuboid. The cuboid hasa

square base of sides 20 cm and height 30 em. The perpendicular height of the pyramid is 24 cm,
(a) Calculate :

(i) the volume of the solid,

{ii) the total surface area of the sides and top of the solid.

(b) 124 of these solids are made. The sides and tops of these solids are painted. The paint used Ne
is sold in tins, each containing enough paint to cover 6 m2 How many tins are needed?
/ INS
/
/ Sec
!
/ L.
/ 2.
l.' 24 3,
’l[{—___' ______________ 4-
/'/ + ) —_—
1
30
7 20
20
Answer (@) () coneeeena. rreereen cm’® [2]
(1) s M [3]
{27 I . tins [2]
Test 15: Mensurafion
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Using Pythagoras’ Theorem on APQC,
PQ*=PC*+ QC?
Fep-22+(3+5)¢
=y -4y +4+64
Py -dy+ 68— ()

Substitute (1) into (2):
Y +25=3 —4y+068

4y =43
_ 8
Y=g = 10.75

Substitute y = 10.75 into (1)
¥ =10752+25

= 140.5625
x = 4140.5625
=~ 11.9 (correct to 3 sig. fig.)
(b} (1)
X
30
.
X
Let the length of each side of the square be
xcm,
Using Pythagoras’ Theorem,
A+t =30
2¢* =900
ER LU
= 450
x = 450

Perimeter of square = 4x
=4 X ‘Jﬁ
= 84,9 em  {correct o
3 sig, fig.)

(ii) Area of square= 2

= 450 em?
15, (@ 4 21 o5
Sx—~1 5x-1
B CC x+2D

365

Area of AECD = % » Area of rectangle ABCE

Lo+ 2)(5x— 1y = < (Sx— 1)(217) Multiply both

2 5, sides by 2. -
x+2DGx—-1)=756x-1)

5P —x+10x-2=35x -7

5 - 26x +5=10 Showin
2 . =
{b) 5x*-20x+5=0 When x = l,
Gx-Dx-5=0 5
1
x= % (vejected) or x=35 AB = 5(3) -1
=0
When x = 3, 1 .
AB=5(5)—1=24cm o= is rejected.

CD=5+2=7¢cm

Using Pythagoras’ Theorem on AECD,
ED*=EC*+ CD?
=247 7
=625
ED = +/625 =25 cm

Perimeter of trapezium ABDE
=21 4+24+ QL+ +25
=98 em

EC=AB =724 cm

Tes 151 Menstrition

Length of arc CD

= 3% won@2) Radivs; r= AD-
360 ’ =42 cm
_oaw 22
= X2 X 5 %42
=22 cm
Length of semicircle ABD
1
= = 2
5 X m(42)
= Lx 2 yp
2 7
=66 cm
Total perimeter = AD + arc CD + semicircle ABD
=42 + 22 + 66
=130 em

jus and d = dianteter,

Worked Solutions fo Test Papers




{(a) Volume of pyramid = 1 x Base area x Height

960 =

W= L

X@EOx12)x vy
VX = 960 x 3

30 x12
=8e¢m

) Area of base ABCD = 30 x 12 = 360 em?
Area of faces VAB and VDC = 2 x ( X730 x10J

= 300 cm?
Area of faces VBC and VAD = 2x (%x 12 17)

=204 em?®
Total surface area = 360 + 300 + 204
= 864 cm?

Major
sector

Minor
sector

(@) Length of minor arc AB = 22 em Giveii’
AOB

350° X (30 = 22 '(-‘,ir'cuﬁ:lii’é:ren'ééj-ofabii‘&jlj"i
AOB 22
—_— — =
360° ¢ 7 X30=22 _
S0 22 %1 X 360°
AOB = 22 % 30
= 84°

{(b) Area of minor sector AOB
84¢ 2

6 X 7{15)

84° 22

3607 < 7 X I5x15
165 cm?

it

i

¢ where r = radius and 4 = height, .:

Worked Solutions to Test Papers

~ Teacher's Tip
Area of sector POQ

& . % Area of circle
360°

1

X

360°
where 7 = radius,

4. {a) Volume of cylindrical metal rod
= n(4)°18
= 2887 e’

{(b) Let r be the radius of the sphere,
Vol. of sphere = Vol. of metal rod

2P =288

37
P 288%3
T4
=216
r= Y216
=6cm

- the radius of the sphere is 6 em.
““Teacher's Tip -

- Volume of eylinder = 7r'h

-, Yolunie of sphér

where r = radius,” .

12 210°
(ﬁ) (i) OA = %OC: _%(12) =6 em

Obtuse COD = 360° — 21¢° LS atapt.-
= 150° )

366
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Painted area = ( Area of J B ( Area of ]

secler COD sector AOB
= % x {12y’ - % X 7(6)!
= 3 X (12~ 69
= %g: % 7% 108
= d5x ent®

(ii) Length of arc CED
1500
= 308 X 27(12)
= 10x cm

(b) If R is the base radius of the cane, then the
circumference of the base of the cone is 27R.
~ 2xR = Length of arc CED

= 10m
_ 1ox
T om
=5 cm
.. the base radius of the cone is 5 cmn.

6. (a) Volume of water in the pan
2
= 2wy
= 4867 cm®

{b} Let & be the height of water in the pot.
Vol. of water in pot = Vol. of water in pan
a(6)(F) = 4867
4867
h= 367
13.5 cm
. the height of water in the pot is 13.5 cm.

I}

. Teacher’s Tip -
‘Volume of hemisphere = — 77
- where r = radius, :

" Volime of ¢ylinder = 7% _ '
“where 7= ‘gadiu"s anid % = height,

367

Perimeter of figure
— QAP'-Z- (pength ofJ . [Length of]

arc AB arc PQ
_ 330° 22
=20 + [3600 X2 x 7 ><7J
30° 22
+ [3_60”” x2 x 2 x 14)

_ LR
= 14 + 40 3+ 7 3
= 61% m
{a} Vol. of cube = 6° Vol, of cube = 2

=216 cm’

x
i e
X

(h) Vol. of cylinder = m(3)*(7) Vol. of eylinder

=7rh
=%24x9x7 e

= 198 ¢m’®

{c) Vol. of pyramid = 216 — 198
=18 em’

3 % % (Arca of square base) X Height = 18 cm’

—;—(:«:2)(21') =18

A 18x3

YR
=27

x= 327
=3

10

(2) Let & be the height of the water in the tank.

Vol. of cone  Vol, of water

S 10x20x B = 66 4+ 1334

200k = 1400 Teacher's Tip
= 140 Since the water just
200 covers the verfex of
=7cm

the cone, the height
of the'cone is the -
same as the height
of the water level
in the tank.

- height of cone is 7 cm.

Worked Solutions to Test Papers
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(b)

{b) Let the radivs of the cone be ¥ cm,

Vol. of cone = 66 cm?

%mzm =66

1 22 2 -
3 7><: X7 =66
2_ 6o x3
22
)'=\n',_-=3

- the radius of the cone is 3 cim,

Let H be the new water level of the tank,

When the cone is removed, 1334 cm® of water

remained in the tank,
S I0x20x H=1334

=6.67 cm

-+ the new water level in the tank is 6.67 em.

~Curvéd surface area
- of eylinder ——
=2

- ‘Curved surface
“of cone’ .
=l

Outer surface areq of container

Curved surface Curved surface
= area of + area of
cylinder cone
= 22(7)X10) -+ 7(7)(25)
=2X % XTx10+ 2,]3 X7x25

=440 + 550
= 990 em?

Let the height of water in the container be h.

Volume of water in container = 490x crm?®

water in
cylindrical

part

= 4907

water in

Volume of
conical part

Volume of
J ;

Worked Solutions o Test Papers

Vol. of cone = %ﬁz}-’h

5 7TV 24) + 37— 24 = 4oy
392 + 49(h - 24) = 490

49(h - 24) = 9§
_ 98
h-24 = o
=2
A=24724
=26 cm

<. the height of the water in the container is 26 cm.
..Section B

11, (@) Vol of cylinder = Base area x Height
=140 x 8
= 1120 end®

(b) Let the radius of the cylinder be r cm.
Base area of eylinder = [40 ¢m? Given
mt =140
3.1427° = 140
P 140
3142
140
3147
= 6.675
- radius of cone = 6,675 — 2
=4.675
= 4.68 cm (correct to
3 sig. fig.)

(o) Let & be the height of the cone,
Vol. of cone = 280 ¢m® - Given

SGEET =280 Vo, of cone <A

B o= 280 %3 =
3.142 % 4.675°

=12,23 e
= 12.2 cm (correct o 3 sig. fig,)
- the height of the cone is 12.2 cm.

(d) Volume of solid
Vol. of eylinder + Vol. of cone

= 1120 + 280
= 1400 em’
Mass of solid Densify = Mass®
= Density x Volume _ i Volume
=0.72 g/em® x 1400 cin® *Mass'= Density x Volume'
= 1008 g 1kg=1000 g
=1 kg (correc! (o the nearest kg)
368
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by 12. Area of ABCD =30 em?®  Given
g L NN 6

i 1 =
| BN _k/l( L XBDXS =30

RN x 6 3 x2 / [; N\
- S 18 BD = ——

5 b
=12 cm
; (a) Length of box =3 x(2%3)= 18 cm . 12 Area of &
% Breadth of box =2 x 3 =6 ¢m Radius, 0B = 5= Gem = é- Xbxh

Height of box =2 X3 =6cm

Area of shaded region
Total surface area of box

b =base, I = height

= 2[(18 X 6) + (18 X 6) + (6 X 6)] B ':;“[‘Of Area of
= 504 eny? | Gur | \sBep
. Teacher’s Tip. . 7 = (%_3600“ 135% o 3,142 62) -30
B 360°
- h Total surface area of a cuboid =40.695 s
e R =20b + I+ bh) - = 40,7 em” (correct 10 3 sig. fig.)
5
; . F ’ : .. -
. : ' ) - Area of sector OPQ
| (b) Vol. of 3 balls Vol of sphere . w9 xar

I : = 1087w om®

. , 360°
=3 x (-3— XX 3"‘] =20 : where r = radius.

= 308.664
=309 cnt’ (correct to 3 sig. fig.)

44 .
| g; 3 é ®) O
;egémj (¢) Vol of box=18X 6% 6
23 S_:,’:l = 648 cm’
éﬁ? 8 Space in box not occupied by the balls
. N{ii' =648 — 1087
83 =648 - 108(3.142)
. aﬂ‘

d

e

[#)

| {d) Let the radius of the hemisphera be » cm.
! Vol. of hemisphere = Vol, of 3 balls

Radius of hemisphere = Radius of cone

2 —
5:zr’_ 1087 230 e
2
108x x 3
r= H?[X_ Let & be the height of the cone.
= 162 Vol. of solid = Vol. of cone + Vol. of hemisphere
r= Y162 49507 = %n(isﬁz + %-11:(15)3

= 5.45 (correct to 3 sig. fig.)

: . = 757th + 22507
. the radius of the hemisphere is 5.45 em.

T57eh = 27007
_ 2700 i
13. @ b e
[ =36 cm

.. the height of the cone is 36 cn.

(ii) Let/ be the slant height of the cone.
Using Pythagoras’ Theorem,

‘ =R 45 Pythagoras’ Theorem
! 1? 236" + 152
1 = 1521 .
=39 cm I\
36 !
b
2_ 2, 52
3 c=a + b

Worked Solutions to Test Papers
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Total surface area of sofid

_ ( Curved surfuce) ( Curved surface J
“ | areaofcone area of hemisphere
= 7(15)(39) -+ 27(15)
= 3857+ 450
= 1035x
= 1035(3.142)
“=3251.97
= 3252 enr’ (correct to the nearest et

Teaclier's Tip

- Curved surface aréa of cone = arl

Diagram I

() Vol. of water in coniainer

= 1{ Vol of water | Vol. of water
“ 2\ incylinder T iy hemisphere

1

= 3247 em®

(b} Required surface area

T + RO+ L)
187+ 847+ 367

= 138x1

= 138(3.142)

= 433,596

= 434 eny’ (correct to the nearest em?)

I

I

Reqmred surface area i

’V_filHenﬁsli:hp‘i‘iciil'
Y part-

!
- Curvcd surface area of hemisphere = 271 ‘ @

=1L 2 2 3 Vol.ofc)liuder
767 04) + 2n(e) | ot

Diagram IT

Vol. of water in the hemispherical part
2

= "3-77(6)3

= 1447 em?

Yol. of water in eylindrical part

Vol, of water
Val. of water . . )
(m contamer) — | inhemisphericai
part
= 3247 - 1447
= 1807 cof®

Let the depth of the water in the ¢ylindrical
part be A.
6k = 180%
_. 18z
h= e
=3 cm

Depth of water in container
=5+6
=11 em

(i)

Diagram 11T

Let H be the depth of water i in the container,

2
Ay H = 3247 Since the water on]y flls -

= 3w the cylmdr;cal part of the
36x  conitainér, vse. ath,
=% cm T :

. the depth of water in the container is 9 cm.
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(@) ) Vol. of solid
= Vol. of pyramid + Val. of cuboid
= (é x 202 x 24] +(20><20><30)

=3200+ 12000 - 'Vol of pyranud

= 15 200 em® -
200 eny . i X Base area >< Helghl

u

“Yol, of cub md

= Lenglh ® Breadth .

% Height-
(ii) BC = 7 =10cm

Using Pythagoras® Theorem on AABC,
ACT =24 + 10 A
= 676

= Y676 =26 e

24

Required total surface area B w c

= ( Surfa;:izzsrea DfJ + {Surface ares of tops)

= [4 % (20 % 30)] + [4x(% % 20 x26”

= 2400 + 1040
= 3440 em?

(b) Total surface area to be painted

= 124 x 3440

= 426 560 cm’

No. of tins required I a1 = 100 e

. 426 560 em? 1m? = (100 em)® -
"~ 60000cm? = 10 000 cm’
=7.109 6 = 60 000 e

. 8 tins of paint are required.

Test 16: Statistics — Measures of
‘ Central Tendency

1.

(@) 4,5,5,5,7,8, 12, 12, 16, 21 Arrange the
L _J numbers in
? ascending order
two middle first,

numbers

(i) Mode=5 The mode is the number which
occurs most often,

3 oceurs the most often,

(1) Median = T+8 o The Illediaz_l"is the middle
2 value of the numbers -
=15 arcanged in order;

* - When there are two
middle numbers, the
median is the mean of the.

T two numbers.

4+5+5+54T+8+12+12+16+21
Ht

(iti) Mean =

= 25 The mean is ebtained by dividing

the sum of all the numbers by
=9.5 how many numbers there are.

(b} Sum of the 10 numbers = 95
Sum of the 11 numbers = 11 x 10 = 110

S x=110-95
=15
@ T T

————4¢

Y Y S S —t

" Teacher's Tip -

[ )

In a det diagram, the mforma[ion is displayed using
dots

Each dot represents a data

(b} (i} Mode = 5 tomaloes and 7 tomatoes

Thefe are two modes, 5 and 7 are repeated 6 times,

(ii) Median = 6 tomatoes

The middle terin is the mean of the 15th and -
16th term which are both 6.

Worked Solutions to ‘Test Papers




