15 Mensuration

15A Lengths and areas of plane figures
15A.1 HKCEE MA 1980(1/1*/3) 1 10 (To continue as 124.1.)

A, B and C are three points on the line OX suchthat OA =2, OB=3 and OC =4. WithA, B, C as centres
and OA, OB, OC as radii, three semi circles are drawn as shown in the figure. A line OY cuts the three
semi-circles at P, Q, R respectively.
(a) If LYOX =0, express LPAX, Z0BX and ZRCX in terms of 6.
(b) Find the following ratios:

area of sector QAP : area of sector OBQ : area of sector OCR.

15A.2 (HKCEE MA 1981(1/2/3) —1-12)

The figure shows a cylinder 10 metres high and 10 metres inradius used for storing coal gas. AB and CD are
two vertical lines on the curved surface of the cylinder. The arc AC subtends an angle of 138° at the point O,
which is the centre of the top of the cylinder.

(a) Inside the cylinder, a straight pipe runs from B to C.
Calculate the length of the pipe BC correct to 3 signifi-
cant figures.

(b) Calculate the area of the curved surface ABDC bounded
by the minor arcs AC, BD and the lines AB, CD.

(c) A staircase from B to C is built along the shortest curve
on the curved surface ABDC. Find the length of the
curve.

15A.3 HKCEE MA 1982(1/2/3) —1—-4

In the figure, the circle, centre O and radius 6, touches the straight line BC
atC. BC =2+/3. OAB is a straight line. Find the area of the shaded sector
in terms of 7.
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15. MENSURATION

15A4 HKCEE MA 1982(1/2/3)-1-9
(In this question, answers should be given in surd form.)
In Figures (1) and (2), ABCDEF is a regular hexagon with AB= L.

A F A
1 /p
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(a) Calculate the area of the hexagon in Figure (1) and the Iength of its diagonal AC.
() In Figure (2), PORSTU is another regular hexagon formed by the diagonals of ABCDEF.

@ Calculate the length of PQ.
@ii) Calculate the area of the hexagon PORSTU.

15A.5 HKCEE MA 1983(A/B) I 5

In the figure, O is the centre of the sector OAB. OA =30, CB=15 and AC . OB. Find

(a) ZAOC,
(b) the length of the arc AB interms of 7.

1546 HKCEEMA 1988 -1 -2

In the figure, ABC is a circle with centre O and radius 10. ZAOC = 100°.

Calculate, correct to 2 decimal places,
(a) thearea of sector OABC,

(b) the area of AOAC.

(c) the area of segment ABC.

15A7 HKCEEMA 1992-1-7

In the figure, ABCDE is a regular pentagon inscribed in a circle with
centre O and radius 10.

(a) Find ZAOBand the area of triangle OAB.
(b) Find the area of the shaded part in the figure.
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15. MENSURATION

15A.8 HKCEE MA 1994 --1 2(d) 15A.14 HKCEE MA 2006 -1-4
In the figure, find the area of the sector. 3 In the figure, the radius of the sector OAB is IZmEudthelengthof@ 0
2% in terms of 7.
A
15A9 HKCEEMA1999-1 9 /
The figure shows a sector. 15A15 HKCEE MA P
(a) Find r. 120° Tn the figure, the radius of the sector AOB is 40 cm. It is given that AB = 167 cm. 16z cm
(b) Find the area of the shaded region. (a) Find ZAOB. A
(b) Find the area of the sector AOB in terms of 7.
rem
40cm
o

15A.10 HKCEEMA2000 1 3

15A.16 HKDSE MA 2015--1--9
Find the area of the sector in the figure.

The radius and the area of a sector are 12cm and 30z cm? respectively.
() Find the angle of the sector.
(b) Express the perimeter of the sector in terms of 7.

Find the perimeter of the sector in the figure.

15A.311 HKCEEMA 2001 —1-3
3cm
0°

15A.12 HKCEE MA 2004 -1-9
In the figure, the area of the sector is 162 cm?.

(a) Find the radius of the sector.
() Find the perimeter of the sector in terms of 7. 80°

15A.13 HKCEEMA 2005-1-9

In the figure, QABC is a sector with ABC = 107cm.
(a) Find OA.

(b) Find the area of segment ABC.
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15B Volumes and surface areas of solids
15B.1 IiKCEE MA 1983(A/B)-1-8

The solid in Figure (1) is made up of two parts. The lower part is aright circular cylinder of height 2cm and
radius r cm; the upperpart is a hemisphere of the same radius »cm. The two parts are of the same volume.
(a) Findthe ratio r:h.

(b) Figure (2) shows a section of the solid through the axis of the cylinder. The perimeter of this section is
136 cm.

(i) Calculate rto 2 significant figures.

(i) Calculate the total external surface area (including the base) of the solid in cm? to 1 significant
figure.

Figure (2)

15B.2 HKCEEMA 1984(A/B) I 12

In the figure, all vertical cross-sections of the solid that are parallel to APBCQD are identical. ABCD, BRTC
and ABRS are squares, each of side 20 cm. P is the mid point of AB. CQD is a circular arc with centre P and

radius PC.

(In this question, give your answers correct to 1 decimal place.)
(a) Find ZCPD.

(b) Find, in cm, the length of the arc CQD.

(c) Find,incm?, the area of the cross section APBCQD.

(d) Find, in cr?, the total surface area of the solid.
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15B3 HKCEE MA 1985(A/B) I 11

Figure (1) shows a solid right circular cone. O is the vertex and P is a point on the circumference of the base.
The area of the curved surface is 13577 cm? and the radius of the base is 9 cm.

(@) () Find the length of OP.
(ii) Find the height of the cone.
(b) The cone in Figure (1) is cut into two portions by a plane parallel to its base. The upper portion is a
cone of base radius 3 cm. The lower portion is a frustum of height xcm.
(i) Find the value of x.
(ii) A right cylindrical hole of radius 3cm is drilled through the frustum (see Figure (2)). Find the
volume of the solid which remains in the frustum. (Give your answer in terms of 7.)
0

Figure (1)

15B.4 HKCEE MA 1986(A/B) 1-12

Figure (1) shows a solid consisting of a right circular cone and a hemisphere with a common base which is a
circle of radius 6. The volume of the cone is equal to % of the volume of the hemisphere.
(a) (i) Find the heightof the cone.
(ii) Find the volume of the solid. (Leave your answer in terms of 7.)
(b) (i) Thesolid is cutinto two parts, The upper part is a right circular cone of height y and base radius x
as shown in Figure (2). Find §

(ii) If the two parts in (b)(i) are equal in volume, find y. correct to 1 decimal place.

Figure (1)
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15B.5 HKCEEMA 1989 -1 11

Figure (1) shows arectangular swimming pool SOm long and 20 m wide. The floor of the pool is an inclined

plane. The depth of water is 10mat one end and 2m at the other.

(a) Find the volume of water in the pool inm?,

(b) Water in the pool is now pumped out through a pipe of internal radius 0.125 m. Water flows in the pipe
at a constant speed of 3m/s.

(i) Find the volume of water, in m*>, REMAINING in the pool when the depth of water is 8 m at the
deeper end.

(i) Find the volume of water pumped out in § hours, correct to the nearest m>.

(iii) Let h metres be the depth of water at the deeper end after 8 hours (see Figure (2)). Find the value
of h, correct to 1 decimal place.

S0m S0m

R

I s

A . ’

10m > | e /
P Figure (1) hmIE::;“/'

15B.6 HKCEE MA 1990--1-11 (To continue as 4B.8.)

A solid right circular cylinder has radius r and height /. The volume of the cylinder is V and the total surface
areaisS.

(a) (i) ExpressS in terms of r and A.
(i) Show thalS=2m2+2Tv.

15B.7 HKCEEMA 1991 [X-11

Figure (1) shows a metal bucket. Its slant height AB is 60 cm. The diameter AD of the base is 40cm and the

diameter BC of the open top is 80 cm. The curved surface of the bucket is formed by the thin metal sheet

ABB'A’ shown in Figure (2), where ADA? and BCB' are arcs of concentric circles with centre O.

(a) Find OA and ZAOA'.

(b) Find the area of the metal sheet ABB’A’, leaving your answer in terms of 7.

(c) There is an ant at the point A on the outer curved surface of the bucket. Find the shortest distance for it
to crawl along the outer curved surface of the bucket to reach the point C.

C

~ -
.’

o
Figure (2)
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15. MENSURATION

15B.8 (HKCEEMA 1993 1 9)

The figure shows a right circular cylinder. O is the centre and r is the radius of its top face. A chord AB

divides the area of the top face in the ratio 4 : 1 and subtends an angle ¢ at O. C is a point on the minor arc

AB.

{a) (i) Find the areaof the sector OACB in terms of 7 and .
(ii) Find the area of the segment ACB in terms of r and ¢..

. )
(iii) Show that sinc = (TS—O; - -5-) .
(iv) [Out of syllabus]
(v) [Out of syllabus: The result 0.~ 121° is obuined.]
(b) The cylinder is cut along AB into 2 parts by a plane perpen
dicular to its top face. Find the ratio of the curved surface
areas of the two parts in the form %: 1, where k > 1.

15B.9 HKCEEMA 1994-1 10

Figure (1) shows the longitudinal section of a right cylindrical water tank of base radius 2m and height 3 m.
The tank is filled with waterto adepth of 1.5m.

(a) Express the volume of water in the tank in terms of 7.

(b) If a solid sphere of radius 0.6m is put into the tank and is completely submerged in water, the water
levelrises by k metres. Find & (see Figure (2)).

(c) A solid sphere of radius rm is put into the tank and is just submerged in water (see Figure (3)).
(i) Show that 2/ —12r+9 =0.
(ii) [Out of syllabus]

3m hm
l Sm 1
b 2m ¥
Figure (1)
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15B.10 HKCEE MA 1995 -1~ 13

A right cylindrical vessel of base radius 4 cm and height 11 cm is placed on a horizontal table. A right conical
vessel of base radius 6 cm and height 12 cm is placed, with its axis vertical, in the cylindrical vessel. The
conical vessel is full of water and the cylindrical vessel is empty. Figure (1) shows the longitudinal sections
of the two vessels where A is the vertex of the conical vessel.
(a) Find, in terms of 7, the volume of water in the conical vessel.
(b) The vertex A is d cm from the base of the cylindrical vessel. Use similar triangles to findd.
(c) Supposerwater leaks out from the conical vessel through asmall hole at the vertex A into the cylindrical
vessel.
(i) Find, in terms of x, the volume of water that has leaked out when the water level in the cylindrical
vessel reaches the vertex A.
(i) If 104zcm? of water has leaked out and the water level in the cylindrical vessel is Acm above the
vertex A (see Figure (2)), show that 43— 1922 +672 =0.
(iii) [Out of syllabus]
—6cm—i —6 c——t

dcm A
l - a
—4 cm— —4cm—i
Figure (1) Figure (2)

15B.11 HKCEEMA 1996 1 8

Figure (1) shows a paper cup in the form of a right circular cone of base radius $ cm and height 12cm.

(a) Find the capacity of the paper cup.

(b) If the paper cup is cut along the slant side AB and unfolded to become a sector as shown in Figure (2),
find
(i) the area of the sector;
(ii) theangle of the sector.

#—5cm—
1r hB

12cm B
. A
Figure (1) Figure (2)
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15B.12 HK MA 1997 1 12

Figure (1) shows a greenhouse VABCD in the shape of a right pyramid with a square base of side 6m. M is
the mid-point of BC and VN is the height of the pyramid. Each of the triangular faces makes an angle 8 with
the square base.
(a) () Express VNand VM in terms of 6.
(i) Find the capacity and total surface area of the greenhouse (excluding the base) in terms of 6.
(b) Figure (2) shows another greenhouse in the shape of a right cylinder with base radius »m and height
h~m. It s known that both the base areas and the capacities of the two greenhouses are equal.
(i) Express r in terms of .
(ii) Express kinterms of 8.
(iii) If the total surface areas of the two greenhouses (excluding the bases) are equal, show that

3+4+VTtanQ = -—3—
cos 6

(iv) [Outof syllabus]

15B.13 HKCEE MA 1998 -1-1
The figure shows a right prism , the cross section of which is a trapezium. Find the volume of the prism.
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15B.14 HKCEE MA 1999113

In Figure (1), a piece of wood in the form of an inverted right circular cone is cut into two portions by a plane
parallel to its base. The upper portion is a frustum with height 10 cm, and the radii of the two parallel faces
are 9 cm and 4 cm respectively. The pen stand shown in Figure (2) is made from the frustum by drilling a
hole in the middle. The hole consists of a cylindrical upper part of radius 5cm and a hemispherical lower
part of the same radius. The depth of the hole is 9 cm.

(a) Find, in terms of 7, the capacity of the hole.
(b) Find, in terms of 7, the volume of wood in the pen-stand.

| B
Xy Y
N~ ———T

Figure (2)

15B.15 HKCEE MA 2002-1-15

(a) Figure (1) shows two vessels of the same height 24 cm, one in the form of a right circular cylinder of
radius 6 cm and the other a right circular cone of radius 9cm. The vessels are held vertically on two
horizontal platforms, one of which is 5cm higher than the other. To begin with, the cylinder is empty
and the cone is full of water. Water is then transferred into the cylinder from the cone until the water in
both vessels reaches the same horizontal level. Let 2 cm be the depth of water in the cylinder.

(i) Show that /*+154*+843h 13699 = 0.
(1) [Out of syllabus; the result h=11.8 (cor. 1o 1 dp.) is obtained.]

(b) Figure (2) shows a set up which is modified from the one in Figure (1). The lower partof the cone is cut
off and sealed to form a frustum of height 19cm. The two vessels are then held vertically on the same
horizontal platform. To begin with, the cylinder is empty and the frustum is full of water. Water js then
transferred into the cylinder from the frustwm until the water in both vessels reaches the same horizontal
level. Find the depth of water in the cylinder.

24cm 24cm

Figure (2)
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15. MENSURATION

15B.16 HKCEE MA 2004 -1 14

Inthe figure, a solid right circular cylinder of height #cm and volume V cm?

is inscribed ina thin hollow sphere of radius 12 cm.

(@ Prove that V = 1447h — ;hs.

(b) [Out of syllabus]

(c) If the volume of the cylinder is 2867 cm®, find the exact height(s) of
the cylinder.

15B.17 HKCEEMA2005-1-12

The figure shows a solid consisting of a right circular cone and a hemi

sphere with a common base. The height and the base radius of the cone

are hemand (h—4) cm respectively. It is known that the volume of the

cone is equal to the volume of the hemisphere.

(a) Find 4.

(b) Find the total surface area of the solid correct to the nearest am?.

(c) If the solid is cut into two identical parts, find the increase in the
total surface area correct to the nearest cm2.

15B.18 HKCEE MA 2000 ~1-13
(a) The height and the base radius of an inverted right circular conical container are 18cm and 12cm
respectively.
(i) Find the capacity of the circular conical container in terms of 7.
(i) Figure (1) shows a frustum which is made by cutting off the lower part of the container. The height
of the frustum is 6 cm. Find the volume of the frustum in terms of 7.
(b) Figure (2) shows a vessel which is held vertically. The vessel consists of two parts with a common base:
the upper part is the frustum shown in Figure (1) and the lower part is a right circular cylinder of height
10 cm. Some water is poured into the vessel. The vessel now contains 8847z cm? of water.
(i) Find the depth of water in the vessel.
(i) If apiece of metal of volume 1000 cm? is then put into the vessel and the metal is totally immersed
in the water, will the water overflow? Explain your answer.

Gem

10em

Figure (1)
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15B.19 HKC 2011 -1

Figure (1) shows the thin paper sector OX¥ Z of area 28807 mm2. By joining OX and OZ together, OXYZ is
folded to form an inverted right circular conical container as shown in Figure (2).

(a) Find the length of OX.

(b) Find the height of the container

(c) Suppose that the container is held vertically. If water of volume 150 cm? is poured into the container,
will the water overflow? Explain your answer.

Y
288° : 5 ;
X zZ
Figure (1) Figure (2)

15820 HKDSEMASP-1-6

The figure shows a solid consisting of a hemisphere of radius r cm joined to the
bottom of a right circular cone of height 12cm and base radius r cm. It is given
that the volume of the circular cone is twice the volume of the hemisphere.

(a) Findr.

(b) Express the volume of the solid in terms of 7.

15B.21 HKDSEMA2012-1-9

In the figure, the volume of the solid right prism
ABCDEF GH is 1020cm®. The base ABCD of the prism
is a trapezium, where AD is parallel to BC. It is
given that ZBAD = 90°, AB = 12¢cm, BC = 6cm and
DE = 10cm. Find

(a) thelengthof AD,

(b) the total surface area of the prism ABCDEFGH.

15. MENSURATION

15B.22 HKDSEMA2012 I-12

Figure (1) shows a solid metal right circular cone of base radius 48 cm and height 96 cm.

(a) Find the volume of the circular cone in terms of 7.

(b) A hemispherical vessel of radius 60 cm is held vertically on a horizontal surface. The vessel is fully
filled with milk.
(i) Find the volume of the milk in the vessel in terms of 7.
(ii) The circular cone is now held vertically in the vessel as shown in Figure (2). A craftsman claims

that the volume of the milk remaining in the vessel is greater than 0.3 m®. Do you agree? Explain
your answer.

Figure (1) Figure (2)

15B.23 HKDSEMA 20201~ 12

The height and the base radius ofa solid right circular cone are 36 cm and 1Scm respectively, The
circular cone is divided into three parts by two planes which are parallel to its base. The heights of the
three parts are equal. Express, in terms of = ,

(a) thevolume of the middle part of the circular cone; (3 marks)
() the curved surface area of the middle part of the circular cone. (3 marks)
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15C Similar plane figures and solids
15C.1  HKCEE MA 1981(1/2/3) 1-1

The capacities of two spherical tanks are in the ratio 27 : 64. If 72 kg of paint is required to paint the outer
surface of the smaller tank, then how many kilograms of paint would be required to paint the outer surface
of the bigger tank?

15C.2 HKCEE MA 1987(A/B) 1 9

Figure (1) shows a test-tube consisting of a hollow cylindrical tube joined to a hemisphere bow! of the same
radius. The height of the cylindrical tube is 2cm and its radius is rcm. The capacity of the test-tube is

1087cm?. The capacity of the hemispherical part is % of the whole test tube,

(a) (i) Find rand A.
(ii) The test tube is placed upright and water is poured into it until the water level is 4 cm beneath the
rim as shown in Figure (2). Find the volume of the water. (Leave your answer in terms of 7.)
(b) The water in the test-tube is poured into a right circular conical vessel placed upright as shown in Figure
(3). If the depth of water is half the height of the vessel, find the capacity of the vessel. (Leave your
answer interms of 7.)

)
hcm
rcm ~
st ( 1) FiEre !2) Flw (3)

15C.3 HKCEE MA 1992 -1-12

Figure (1) shows a vertical cross-section of a separating funnel with a small tap at its vertex. The funnel is
in the forin of a right circular cone of base radius 9 cm and height 20 cm. It contains oil and water (which do
not mix) of depths 5cm and 10 cm respectively, with the water at the bottom.

(a) (i) Find the capacity of the separating funnel in terms of 7.

(ii) Find the ratios volume of water : total volume of oil and water : capacity of the funnel.
Hence, or otherwise, find the ratios volume of water : volume of oil : capacity of the funnel.

(b) All the water in the funnel is drained through the tap into a glass tube of height 15cm. The glass tube
consists of a hollow cylindrical upper part of radius 3 cm and a hollow hemispherical lower part of the
same radius, as shown in Figure (2). Find the depth of the water in the glass tube.

(c) After all the water has been drained into the glass tube, find the depth of the oil remaining in the funnel.

9cm
-y -

[

15cm

Figure (1) i Tap Figure (2)

15. MENSURATION

15C.4 HKCEE MA 1994 - 1 - 2(e)
The ratio of the radii of two spheres is 2 : 3. Find the ratio of their volumes.

15C.5 HKCEEMA197-1-7

The ratio of the volumes of two similar solid circular cones is 8 : 27.
(a) Find the ratio of the height of the smaller cone to the height of the larger cone.

(To continue as 8C.8.)

15C.6 HKCEE MA 2000-1 8

On a map of scale 1: 5000, the area of the passenger terminal of the Hong Kong International Airport is
220cm?. What is the actual area, in m2, occupied by the terminal on the ground?

15C.7 HKCEE MA 2002-1-6

The radius of a circle is 8 cm. A new circle is formed by increasing the radius by 10%.
(a) Find the area of the new circle in terms of 7.
(b) Find the percentage increase in the area of the circle.

15C.8 HKCEEMA 2002 1-11 (Continued from 8C.13.)

The areaof a paper bookmark is A cm® and its perimeter is Pcm. A is a function of P. Itis known thatA4 is the
sumof two parts,one part variesas Pand the other partvariesas the square of P. When P =24, A=36 and
when P=18, A=0.
(a) Express A in terins of P.
(b) () The best-selling paper bookmark has an area of S4cm?. Find the perimeter of this bookmark.
(ii) The manufacturer of the bookmarks wants to produce a gold miniature similar in shape to the
best selling paper bookmark. If the gold miniature has an area of 8 cm?, find its perimeter.

15C9 HKCEEMA2003 1-13 o
Sector OCD is a thin metal sheet. The sheet ABCD is formed by cutting A
away sector OBA from sector OCD as shown in Figure (1). 56 cm /'";b’\\\
1t is known that ZCOD = x°, AD = BC = 24cm, OA = OB = S6cm /7
and CD = 30zcm. B/ &Y A
(@) ) Findx 24cm ”
(ii) Find, in terms of 7, the area of ABCD. !
(b) Figure (2) shows another thin metal sheet EFGH which is similar ¢ 30xcm b
to ABCD. It is known that FG = 18 cm.
(i) Find, in terms of 7, the area of EFGH. Figure (1)

(ii) By joining £ and F G together, EFGH is then folded to form a hollow frustum of base radius
rem as shown in Figure (3). Find 7.

F E
18cm /~_ — e
G > n ==
Fgure (2) Figure 3)
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15C.10 HKCEEMA 2006 -1 13

InFigure (1), the frustum of height 8 cm is made by cutting off a right circular cone of base radius 3 cm from
a solid right circular cone of base radius 6 cm. Figure (2) shows the solid X formed by fixing the frustum
onto a solid hemisphere of radius 6¢cm. The solid Y in Figure (3) is similar to X. The ratio of the surface
area of X to the surface areaof Y is 4 : 9.

Solid X SolidY
Fiﬂ 1 Figure (2) Figure (3)

(a) Find the volume of X and the volume of Y. Give your answers in terms of 7.

(b) In Figure (4), the solid X’ is formed by fixing a solid sphere of radius I cm onto the centre of the top
circular surface of X while another solid ¥’ is formed by fixing a solid sphere of radius 2cm onto the
centre of the top circular surface of Y. Are X’ and ¥’ similar? Explain your answer.

I

Solid X’ Solid Y/
Fiﬂ (4)
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15. MENSURATION

15C.11 HKCEEMA2007 -1 11

The figure shows an inverted right circular conical vessel which is held vertically. The height and the base

radius of the vessel are 24 cm and 18 cm respectively. The vessel contains some water and the depth of the

water is 8 cm.

(a) Findthe volume of water contained in the vessel in terms of 7.

(b) (i) Find the area of the wet curved surface of the vessel in
terms of 7.

(ii) Another inverted right circular conical vessel with height
36 cm and base radius 27 cm is held vertically. This bigger
vessel and the vessel shown in the figure contain the same
volume of water. Find the area of the wet curved surface
of the bigger vessel in terms of 7.

2dem

15C.12 HKCEE MA 2008 —1— 13

In Figure (1), sector OABC is a thin metal sheet. By joining OA and OC together, OABC is folded to form a
right ciruclar cone X as shown in Figure (2). It is given that OA =20cm.

A (e
20cm
o
X

B
Figure (1) Figure 2)

(a) Find the base radius and the height of X.
(b) Find the volume of X in terms of 7.

(c) InFigure (3), sector PDEF is another thin metal sheet. By joining PD and PF together, PDEF is folded
to form another right circular cone ¥ as shown in Figure (4). It is given that PD=10cm. Are X and ¥
similar? Explain your answer.

P
10cm 108° I:
D F
£ Y

FiEEe 3) Figm (4)
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15C.13 HKCEEMA2010-1 13

In Figure (1), ABCDEF is a wooden block in the form of a right prism. It is given that AB = AC = 17 cm,
BC=16cm and CD=20cm.

(a) Find the area of AABC.

(b) Find the volume of the wooden block ABCDEF.

(c) The plane PQRS which is parallel to the face BCDF cuts the wooden block ABCDEF into two blocks
APQRES and BCQPSFDR as shown in Figure (2). Itis giventhat PQ = 4cm.
(i) Find the volume of the wooden block APQRES.
(ii) Are the wooden blocks APQRES and ABCDEF similar? Explain your answer.

E

Figure (1) Figure (2)

15C.14 HKDSEMA 2012 -1-11
Let $C be the cost of painting a can of surface area Am?. It is given that C is the sum of two parts, one part
is a constant and the other part varies as A. When A =2, C=62; when A=6, C=74.

(a) Find the cost of painting a can of surface area 13 m2.

(b) There is a larger can which is similar to the can described in (a). If the volume of the larger can is 8
times that of the can described in (a), find the cost of painting the larger can.

(Continved from 8C.23.)

15C.15 HKDSE MA 2013 -1-13

In a workshop, 2 identical solid metal right circular cylinders of base radius R cm are melted and recast into
27 smaller identical solid right circular cylinders of base radius » cm and height 10 cm. It is given that the
base area of a larger circular cylinder is 9 times that of a smaller one.
(a) Find
(i) r:R,
(ii) the height of alarger circular cylinder.
() A craftsman claims that a smaller circular cylinder and a larger circular cylinder are similar. Do you
agree? Explain your answer.
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15C.16 HKDSE MA2014-1-14

The figure shows a vessel in the form of a frustum which is made by cutting off the lower part of an inverted
right circular cone of base radius 72cm and height 96 cm. The height of the vessel is 60 cm. The vessel is
placed on a horizontal table. Some water is now poured into the vessel. John finds that the depth of water in
the vessel is 28 cm.

(a) Find the area of the wet curved surface of
the vessel in terms of 7.

(b) John claims that the volume of water in the
vessel is greater than 0.1 m3. Do you agree?
Explain your answer.

15C17 HKDSEMA 2016 -1-11

An inverted right circularconical vessel contains some milk. The vessel is held vertically. The depth of milk
in the vessel is 12cm. Peter then pours 4447 cm? of milk into the vessel without overflowing. He now finds
that the depth of milk in the vessel is 16cm.

(a) Express the final volume of milk in the vessel in terms of 7.

(b) Peter claims that the final area of the wet curved surface of the vessel is atleast 800 cm?. Do you agree?
Explain your answer.

15C.18 HKDSEMA2017-1-12

A solid metal right prism of base area 84 cm® and height 20 cm is melted and recast into two similar solid
right pyramids. The bases of the two pyramids are squares. The ratio of the base area of the smaller pyramid
to the base area of the largerpyramid is 4 : 9.

(a) Find the volume of the larger pyramid.
(b) If the height of the larger pyramid is 12 cm, find the total surface area of the smaller pyramid.

15C.19 HKDSE MA 2018 —1-14

A right circular cylindrical container of base radius 8 cm and height 64 cm and an inverted right circular
conical vessel of base radius 20cm and height 60 cm are held vertically. The container is fully filled with
water. The water in the container is now poured into the vessel.

(a) Find the volume of water in the vessel in terms of 7.
(b) Find the depth of water in the vessel.

(c) If a solid metal sphere of radius 14cm is then put into the vessel and the sphere is totally immersed in
the water, will the water overflow? Explain your answer.

15C.20 HKDSEMAZ20]19-1-9

The sum of the volumes of two spheres is 3247 cm?. The radius of the larger sphere is equal to the diameter
of the smaller sphere. Express, in terms of 7,

(a) the volume of the larger sphere;
(b) the sum of the surface areas of the two spheres.



15 Mensuration

15A Lengths and areas of plane figures

15A.1 HKCEE MA 1980(1/1*/3) I~-10
(a) ZPAX =20 (£ at centre twice £ at @)
Similarly, ZQBX = £ZRCX =28
(b) Arvas of sector OAP : OBQ : OCR = (OA : OB: OC)?
=4:9:16

€ coslRCX=—===- = 20=60° = 6=30°

15A2 (HKCEEMA 1981(1/23)-1-12)
(@) AC= lOsin_(_l:}B"-:—2 x2 = 18.6716 (m)
. BC= VAB*+AC*=21.2(m,3s.f)
138"

(b) Area of ABDC = axCS.A.ofcylmder

138°
= 390° ¥ 2z(10){10) =241 (cm?, 3s£.)

(¢) (Imagine the curved ABDC is straightened.)
Length of curve = 1/ AB® +(AC)2=26.1 m (35

15A.3 HKCEE MA 1982(1/2/3)~ 1~ 4

£BOC m"l‘;—i:w‘

e Areaw:—:% x x(6)* =

15A4 HKCEE MA 1982(1/2/3) -1~9
(a) Divide the hexagon into 6 equal parts.
Area of hexagon =6 x 3% 1x 1 xsin60°

3V3

L20
AC =2 x ABsin60° = V3 A
i
c

() G) InQABC, ZBAC =30°
Similarly, ZABF =30°
= AP = BPand, similarly, BQ = QC
Besides, ZPBQ = 120° = 30° ~ 30° = 60°
Hence, ABPQ s equilateral. == AP=PQ=QC

1
= PQ—‘S-AC———a—

1 (V3. V3
(i) A:ea=6x-2-x(—-3—) mw‘--—z—

15A5 HKCEE MA 1983(A/B)~1-5
(a) OC=0B—~CB=15
£AOC =cos™! o« = 60°
OA

— _ 60°
®) AB =g x 2n(30) = 20m

15A.6 HKCEEMA 1988 -] -5
1o
(@) Arcaof OABC = ;ﬁ% x 2(10)? = 8727 (2 dp)

(b) Area of AOAC = %(Io)’sin 100° =49.24 2 dp.)
(€) Area of ABC=87.27 ~49.24=138.03 2 d.p)

15A7 HKCEE MA 1992-1-7
(3) ZAOB=360°+5 =T2°
Area of AOAB = 3(10)*sin72° =47.533 =47.6 (3s£)

72° )
(b) Shaded area= o222 x %(10)? - 47.553 = 153 (3s.£)

15A.8 HKCEEMA 19%4 ~1 2(d)
Meibod L
2%

£ subtended =-—:il % 360° = 72°

" Areaof sector % x7(5)%=5x=157 (3sf)
Method 2

Area of sector = Arca of circle x .m
Circumference

=5 x :ﬂﬂ =52=15.7Gsf)

15A9 HKCEE MA 1999-1-9
(a) rsin60°=35 = r=-E =571 (G sf)

V3
(b) Anea-:-lf;%: xm—-lir-anlzo“ 20.5 (em™.3 s.f)

15A.10 HKCEEMA2000-1-3
Am-_-l?: x7(6)° =220 (cm®. 3s.£)
S5 2 . 3s.f.

15A.11 HKCEE MA 2001 ~1-3
Perimeter = % x 2m(3)+3+3=8.62 (cm, 3s.f.)

15412 HKCEEMA 2004 1-9

(a) Letrcm be the radius.
—xzr—l&x = r=27
Gﬁemdusisﬂan

(b) Perimeter = % x27(27) +27x2=91.7 (cm, 3 s.f.)

15A.13 HKCEEMA 2005129

@) —— xzm(o,q)sltbr = 0A=18(cm)

(b)Am Areaofsecor OAC  Avea of B0AC
—%xx(ls)’ -(lS)’smlOO"
=173 (enr?, 35.6)

15434 HKCEE MA 2006 1-4

— 150°
AB = T x 27(12) = 10% (cm)

15A.15 HKCEEMA2007 - -9

(a) Agxu(ﬂ‘ 16x = ZAOB=72°

72°
(b) Area= %0 ¥ %(40)* =320z (cm?)

15A.16 Hmssmzm;—l-9
(@) ><:¢(12)2 308 = Angle =75°

ms
(b) Perimeter= % x27(12) +12 x 2 = 57 +24 (cm)

15B Volumes and surface areas of solids

15B.1 HKCEE MA 1983%(A/B)—1-8
(a) Volume of cylinder = Volume of bemisphere

trzhngzr’-l-Z
hsgr = r:h=3:2

® 6 - h=§r

- l36=%(23r)+h+(2r)+ll
l36-zr+2r+2(§ )
10

—) =21Qs.f)

r=136+ (Z+ 3

(ii) Total external s.a.
=4n? +242%rh+ x*
=27(21)%+2x(21) (% .21) +x(21)?
= 6000 (cra?, 1 8£)

15B2 HKCEE MA 1984(A/B)-1~12
(@) Suppose E is the mid-point of CD.
LCPD = 2/CPE
=2tan™! cx
EE

20+2 .
=2tn~! = =53.1301° =53.1° (1 dp)
®) msﬁm-c = /500

53.1301°
. 80D = =gz x22(V/300)
=20.73485 = 20.7 (¢, 1 d.p.)
(c) Area of APBCQD
= Area of sector PCD+2 x Area of APBC
53.1301° 2., 20x10
=S x 7(1/500) +2x =
=431.8 (cm?, 1 d.p.)
(d) T.S.A.=BR x Perimeter ofAPBCQD
=20 x (20 x 3+ COD) = 16147 (cm®, 1 d.p.)

15B.3 HKCEE MA 1985(A/B)-1 11
(@ G 135z=x9.0P = OP=15(cm)
() Height=+157—%% = 12 (cm)
12—11

12-x 3 1
®) () By~As, oyl ot .
3(12~x) =x 5 x
x=8 o
(i) Method 1

Volume remained
= Big cone-Smll cone — Cylinder

x(9)-(12) - -x(a)‘(n -8)-=(3)*(8)
x 2407 (cm®)

E

3
Vol of frustum = Vol of big cone x [1 (—:-) ]

.-_%1:(9)1(12)x (1 2%)

=324x x «:—: =3127% (cm®)
*, Vol remained = 312~ x(3)%(8) = 240z (cm®)



15B.4 HKCEE MA 1986(A/B) ~1- 12
(a) @ Leth be the height of the cone.
éz(ﬁ)"(h) - ;- [gx(6)3+2]
127h = 3(144:) = h=16
.- The height of the cone is 16.
(#) Vol = 1447+ 144x x % =336

x 6 3
(®) @ By~as, 51678

@i %xx’y=3367t+2

(%)
33 ) 168%
%xf:l&x = y=153(Qdp)

15B5 HKCEE MA 1989 ~I- 11
@ Vol ofwater= 8012 %50 2 _ 6000 m?)

(b) (i) (The cross-section would change from a trapezium to
atriangle.)
- 8x 50
Vol of waler remaining = —— x 20 = 4000 (m?)
(i) Vol of water through pipe in 1 second
=2(0.125)%(3) = 0.046875% (m°)
.. Vol of water pumped in 8 hours
=0.046875% x 8 x 60 x 60
= 13507 = 4241 (nr’, nearest m®)
(iii) Vol of water remaining after 8 hours
= 6000 13507 = 1758.8499 (m)
Since the cross-section right-angled As are similar,

2
1758.8499 - (Il m) A= (175§.g§§ x8
4000

4000 sm
=53(4dp,)

15B.6 HKCEEMA1990-1-11
@ @ S=2x7 42k

@) V=mh = h-%

s=z~z+w(;"5)=zaz+-;

15B.7 HKCEEMA 1991 1-

A 40 1 80
Gl == - Cironesrece- B
SbyEcs QA-m60 80 2
204=0A+60 e
0A =60 (cm) D . 40 FA
0
In Figure (2), ADA’ = Base @ of bucket
=27(40+ 2) = 407 (cm)
U
DO orymate

2400 = 2% 3600 = 1200

(b) Area of ABE'A' = % [m(60+ 60)* - % (60)?]
= 36007 (cm?)
(c) The shortest path is AC in Figure (2).
Method !
Since OA = OB and ZAOC = 120° +2 = 60°, AOBC is
equilateral.

. Required path = OCsin 60° = lzo-? =60v/3 (cm)
Method 2
Required path = v/OAT + OC* = 20A - OC cos ZAOC

-2 + 120 cos

=V8FT
= 710800 (cm)

15B.8 (HKCEEMA 1993 1 9)
@ &) AmaofseuorOQCB=%xur" l
4 4
(i) Amo(segmemACB-:—fs‘—,;xxr’——z-rﬁna
(ifi) . A of segment ACB = g(Aofc'u'cb)

o (SE ) sl L)

360° 2 3
ox _sing 1
%02 -5
sm(z:(-a——-—)x
8¢ 5
iR o
(®) Required raio = 2948 _360° & _,98:10s0)

15B.9 HKCEEMA 1994 -1-10
(a) Volofwater =x(2)(1.5) =6x (m?)

() =(2)%h=37(06)
h= w =0.072

© ® 3R 15)=§:#‘

2r=-15= %P = 27 ~12r+9=0

15B.10 HKCEEMA
(2) Vol of water= %z(&)’(lZ) = 144% (cm®)

{b) Consider (the cross-section of) the entire conical vessel and
(the cross-section of) the part of the conical vessel inside
the cylindrical vessel.

%=ﬁ = Jl—-d=8 = d=3
{c) (i) Vol leaked = Vol of water in cylindrical vessel

= 7(4)2(3) =48% (cm*)

R A

. it
104z + %z (g) (k) = =(8)*(3+h)
12484 1% = 192(3 +h)

h=192h+672=0

15B.11 HKCEEMA 1996-1-§
(a) Capofcup= %w(s)’uz) =1007 = 314 (cm®, 3 5.£)
(b) (i) Areaof sector=C.S.A. of cone

=x(5)V/55+ 122
==(5(13) =657 = 204 (cm®, 3s.f.)
.. Zofsector 2
@ =g x7(13)* = 65x

Z of sector = 138° (3s.f)

15B.12 HKCEEMA 1997 112
(a) (i) InAVMN, NM=6+2=3 (m)
VN =NM1tan8 = 3tan 8 (m)

i) Cap= %x6x6x3m0=36m9(m’)

'l‘.S.A.-4><—ﬁl[6x2_ =25 @
k)
6
®) () 6x6=mr = r=7f
(i) wrh=36wn8 = (36)h=361an6 = h tanb
Git) T
cos 8

Zn(%) (tan 8)+ (36) -%
12/Fan8+36 = T

3
JEtang+3= .

0s &
15B13 HKCEEMA 1998 ~1-1
\Iulmue:(—2-.’:-2--)--3-(3 x 8 =96 (co®)

15B.4 HKCEE MA 1999 -1~ 13
(@ Capacity of hole= ;n(5)3>< %+x(5)1(9—5)

Capadwo:hole-%’x(cm’) 9
_h__4
h+10" 9 10
Oh=4h+40
h=38

(®) By ~As,

h

. Vol of frustum = %x(9)3(10+ 8) —%z(‘%)‘(s)

1330
=% ()

Volofwood-—l-?qx-%x-_- 2607 (cm®)

15B.15 HKCEE MA 2002 -1-15
@ @ Total vol of water= %x(s)l(u) = 6487 (cm?)
3
Vol of water remained in cone = 6487 x (’%ﬁ)
3
= an(h+5)’

%x(h +5) = 648 — w(6)*h
(h+5)? = 13824~ 768k
i 4 15824 T5h+125 = 13824768k
12 4 151 + 843k — 13699 =0

354

(b) (The final situation in Figure (2) is the same as Figure (1)
with the lowest S cm removed.)
Depth of water =11.8 cm

15B.16 HKCEEMA2004 1 14
[ T
(@) anexadimofcylindu-\/lzi-(g) =,v‘|44_.§2.
. A T z,3
& V-E(IM—T)(h)—IMth-zh

© 144xh-TH =286x = 1= S5T6h+1144=0
Since (2)° - 576(2)+ 1144 =0, h—2isafactor
(h=2)(h? +2r=572) =0
—24/3+2288
h=20|'———‘2—————‘

=2o0rv/57, —1or~/573~1(1j.)
Hence, the heightis 2 cm o (V573 - 1) cm.

15B.17 HKCEEMA 2005-1-1]2
) %n(h-4)!h= 3 r(h-s) 22
h=3h-4) = h=8
(b) TSA. =x(h~a) /A +(h=8) +4n(h—4)>+2
=x(8)VE 42 4+2x(a)*
=325 (cm?. nearest cm?)
(¢) Increase =2 x (A +semi-circle)

=2x F’:—s..;@‘. = (14 (cm?, nrst cm?)

15B.18 HKCEEMA 2009 I-13
@ ) Capacitys%t(l?.)’(ls) =864x (cm?)
12
. x _18-6 .
@D B)""’AS.E—T 6D
x=8 V X .
12§

. Vd of frustum = 864x — %x(&)’(l!)
=608% (cm®)
(b) () Cap of cylinder = (8)%(10) = 6407 (cm?)

.. Vol of water in the frustum part
= 8847 — 6407 = 2447 (cm3)
Suppose the deplnzx of water in he frustum is zcm.

2>y
By ~4s, 18 }’2

y= -3-(z+ 12)

. Mdm = -;:y’(z+ 12)-256% 1
swx= 37 (3e+12)) (2412

4 3
500 = 7= (z+12)

(z+12°=3375 = z+I12=15 = z=3
Hence, depth of water in vessd is 10+ 3 = 13 (cm).
(ii) Capof vessel = 640x + 6087 = 12487% = 3920 (cm’)
Vol of water + metal = 8847+ 1000 = 3777 (cm®)
< Cap of vessel
* NO.



15B.19 HKCEEMA 2011 -1-13

(a) % x T{OX)? = 2880w = OX =60 (mm)
== 288°
(b) XYZ = % x 27(60) = 96 (mm)

*. Base radius of container = 9—6—75 =48 (mm)
= Height of container = V602 — 482 = 36 (mm)

(c) Cap of container = 31-7:(48)2(36) = 86859 mm®

= 86.859 cm® < 150 cm®

* YES.

15B.20 HKDSEMASP-1-~6
1 4
(@) 5ml(lz) =2 (57:}3 x %)
47::’—:%7157'3 = r=3

(b) Volume = %1:(3)3 % 3 =547 (cm?)

15B.21 HKDSE MA 2012-1-9

Volume _ 1020 _ 5
(@) Basearea= W === 102 (cm?)
W =102 = AD=11(cm)

(b) Pecimeter of base = 11+ 12+6+ /(11 6)2+ 122
=42 (cm)
. TS.A.=2x102+42x 10 = 624 (cm?)

15B.22 HKDSEMA 2012 -1-12

(@) Vol of cone = %71:(48)2(96) =73728% (cm?)

b i Vol of milk = gn(60)3 42 = 1440007 (cm3)
(i) Inthe figure, d = /607 —48% = 36

e 96-d %
48 6096 96 - d :
e=%x48=30 7 K

e

Method 1 . -77; : .
', Vol of part of cone in milk O

= 737287 ~ —%—7:(30)2(60) 48

= 737287 — 180007 = 557287 (cm®)
. Vol of milk remaining = 144000% 557287

Method 2
. Height of cone outside milk _ 96-36 _ 5
Height of the whole cone 96 8
.. Vol of part of cone in milk
|
=737287 x {1 - (%) J = 557287 (cm®)
Hence
. Vol of milk remaining = 1440007 — 55728%
= 882727 cm?
=277000 cm®

=0.277 m* < 0.3 m?
 The craftsman is disagreed.

*15B.23 in the end of 15C

15C Similar plane figures and solids
15C.1 HKCEE MA 1981{1/2/3) ~1—1
S.A. of bigger tank _ \/ﬁ
S.A of smaller tank 27
Paint for bigger tank _ (4)3
72kg -

3
Paint for bigger tank = % x 72 =128 (kg)

15C.2 HKCEE MA 1987(A/B)~1~9

(@) (iy 1087 = Vol of hemisphere x 6
1087 = [g;:(r)3 -:-2] x6
108x =4nr* = r=3

Vol of cylindrical part = %(1087:)

(3% (h) =90z = k=10
(il) Vol of water = 1087 — Vol of empty space
= 1087 ~ 7(3)%(4) = 697 (cm®)
.. Height of vessel
® - Depth of water 2
Cap of vessel
Vol of water
Cap of vessel = 8 x 697 = 5527 (cm?)

=23=8

15C.3 HKCEE MA 1992 -1~ 12

(a) (i) Cap of funnel = én(9)z(10+5+5) =5407 (cm®)
(i) 'V of water : Total v of water & oil : Cap of funnel
=(10)>:(10+5)3: (10+5+5)*
=8:27:81
.V of water: V of oil : Cap of funnel
=8:(27-8):81=8:19:81
8 160

(b) V of water = 3407 x qi=3F (cm?)
In the tube, .
V of water in lower part = 37:(3]:‘ +2=187 (cm®)
=V of waler in upper pan= 1-2272 8= Eg_‘i,; (em?)
106
. = a8
.. Depth of water = TG +3= 57 (cm)
@ o Yolofoil 19
Cap of funnel ~ 81

. _Depthofoil /19
" Heightof funnel ~ V 81

= Depth of oil = ﬂg x20=9.69 {cm, 3 s.f.)

15C.4 HKCEE MA 1994 -1 - 2(e)

A\ 3
Ratio of volumes = (%) =8:27

15C.5 HKCEEMA1997-1-7

. .72
(a) Required ratio = 573

355

15C.6 HKCEE MA 2000 ~1-8

Actual area = 220cm? x (5000)%
=5500000000¢cm? = 550000 m*

15C.7 HKCEE MA 2002 -1-6

Method 1

(a) New radius =8 x (1+10%) = 8.8 (cm)
. New area = (8.8)* = 77.447 (cm?)
(b) Original area = 7(8)% = 647 (cm?)

% increase = M x 100% =21%
Merhed 2

(a) Original area = 7(8)% = 647 (cm?)
- New area = 647 x (1+10%)? = 77.44% (cm®)

(1+10%)2—1

(b) % increase = % 100% = 21%

15C.8 HKCEE MA 2002—1-11
(a) LetA =hP+kP2.

36 =24k + 576k h==3 -5 .1
2 = A= Rk
{9:18h+324k {k:% 276
. 5.1
() @ 54—TPT-6-

P2—15P-324=0 = P =27 or—12 (rejected)
.. The perimeteris 27 cm.
W e oforgma ~ 54~ 27
Perimeter of miniature 2
= Perimeter of original V27

2
*. Perimeter of miniature = ~—= x 27
V27

=237 (cm) (=6v3cm)

15C.9 HKCEEMA 2003 -1-13

@ @ %Q_;xzz{56+24)=30x = x=675

(i) Areaof ABCD= 276; x [7(80)* — 7(56)?]

= 6127 (cm?)

®) (i) Arsaof EFGH =6127% x (é’i’) =344.257 (cm?)

(ii} Base ©™ =307 x -;—% =22.57 (cm)

2257 _

= r= 11.25

15C.10 HKCEE MA 2006113

h 3 1
(a) By ~04s, Pi8TET3
2h=5/+8 = h=8 h
*. Vol of frustum
= 3768 +8)~ 3(37(8) 8

=1927— 247 = 1687 (cm?)
= VolofX = 1681+ gn(6)3 +2=3127 (cm?)

Volof ¥ 7 TSA ST _ \/5 Py

Volofx \Vsaotx) =\Vi) =7
2

= VolofY = %—(3127:) = 10537 (cm3)

(b) -+ Ratio of S.A. of spheres = (1:2)* =1:4
#4:9

. NO

15C.11 HKCEEMA 2007 —I-11

(a) Merhod 1 18
By~ g bl
Yo BERT3 T
A %
*. Vol of water = %7:(6)2(8) l 8
=967 (cm?)
Method 2

3
Vol of water = (54—) Vol of vessel
1

27
(b) () Meihod 1

Area of wet surface = 72(6)v/62 + 82 = 607 (cm?)

Method 2 2

8
Area of wet surface = (E) C.S.A, of vessel

x %n(18)2(24) =967 (cm®

3

= 5 X T(8)VITF
= 607 {cm?)
(i) Ratio of heights =24:36=2:3
Ratio of base radii = [8:27=2:3
The two vessels are similar.
.. Area of wet surface is also 607 cm®.

15C.12 HKCEE MA 2008 ——13
(a) ABC = %; x 27(20) ; ;41; (cm)
. Baseradiusof X = i 12 (cm)
Height = v/20% — 122 = 16 (cm)
(b) VolofX = %7‘:(12)2(16) = 7687 (cm?)
(c) Method 1

195 x27(10
Base radins of ¥ = %2 =3(cm)
Slant height of X 20
Shant heightof Y ~ 10
Base radius of X _ 12 4z Slant height of X
Baseradiusof Y 3 ° Slantheightof ¥
NO.
Merhod 2 6
Base @ of X = 3% 272(20) = 247 (cm?)
108° Py
B “ofY = 2 = 5
ase @ of T x 27(10) = 67 (cm™)

Slant height of X 20
Stant height of ¥ ~ 10

Base O of X _ 24w _  Slant height of X
Base ®“ofY  6x  ° Shnt heightof ¥

NO.

Merhod 3 Ee

21 ) N
CS.A of X = 3g0s % 7%(20)* =2407 (cm®)

I 2 _ 2
CS.A.of ¥ 3%0° x 7£(10)* = 307 (cm?)

Slant heightof X 20
Slantheightof Y ~ 10

=2

CS.AofX 240z _ . " [ Slant height of X \*
CS.A.ofY 30m 7 QSlantheightof Y/
NO.

356



Method 4,
"7 Reflex ZAOC # LDPF
‘. The sectors are not similar.
Arca of sector OABC (O_A' )’

Area of sector PDEF
_ CSA.ofX 4 (sm heighlofxa .
CSA.0f7 ~ \Slant height of ¥
- NO.

15C.13 HKCEE MA 2010—-1-13

172 = (16 = 2)2
@ Madw=w=lm(mz)
(b) Vol of ABCDEF = 120 x20 = 2400 (cm)

B
o0 e (&) <%
. Vol of APQRES = ume—ISO(cm-‘)
(i) unml
. £2 but A—ESI #-—
- NO.

%uf

. WidAPQrEs _ 10 _ 1 (PQY
* Vol of ABCDE 2400 16 BC
', NO.

15c14 HKDSEMA2012-1-11

(@ LetC=h+kA.
{f:;::z = ::356 = C=56+34
. WhenA = 13, cost=56+3(13) = (§)95

(b) Volomeis 8 times. = Areais (¥/8)% =4 times.
. Cost=56+3(13 x4) = (§)212

15CS HKDSEMA2013-1-13

@ © --\/T-~

(i) Let H cmbe the height of a larger cylinder.
2x AR H = 27 x =*(10)
2 x (9%A)H =27 x 5~2(10)
184=270 = H=15
Hence, the heightis 15 cm.
 Height of smaller cylinder 10 2

-
® " Tegrolugeroide B 37k

@

®)

Method 1
CSA. of entire cone = 7(72)v/722+962 = 86407 (cm?)
With the label in the figurc,

CS.A.of ‘T':CS.A. of I+ : CS.A. of ‘T+ U+

= ((96-60): (% 60+28):96)*
=(9:16:24)* = 81:256: 576

*. Area of wet curved swiface = 86407 x

= 2625% (cm?)

256 -8

Method 2
With the label in the figure,
Basc radius of ‘T Base radius of ‘T+1U' _ 72

96 — 60 96 60+28 96
=> Baser of ‘I' =27 (cm), Baser of I+ 1I' =48 (cm)
.. Area of wet curved surface = 7(48) /48" + 64°
—Rx(27)V2T 4367
= 26257 (crm?)
Mahod 1

Vol of entire conc = %xm)*(ss) = 165888% (cm?)

16*-93
-, Volof warer = 1658887 x 5

=404047 (cm?)
=126933 cm® = 0.127 m? > 0.1
Method2
Vol of water = -;-:(48)2(64) P RED)
= 404047 (cm¥)
= 126933 co® =0.127 m® > 0.1 m®

15C.17 HKDSEMA 2016111

@)

Let V cm? be the final volume of milk.

Initial volore of milk _(Tnitial depth of milk 3

Final volume of milk Fhajl depth of milk

v ‘4"‘,.(5) =2 o v=168%
v 16 &,

. The final volume of milk is 7687 cm”.

(b) Let 7 cm be the final radius of the milk surfece.

-xr(ls) 768% = r=12
. Final area of wet surface = 7(12)/(12)2+ 162
=240%

=754,0 (cm?) < 800 cm?
NO.

15C.18 HKDSEMA2017-1-12
(a) Volume of metal = uxm—xem(m’)

Vo) of smaller pymnud
arger pyrami 27

. Vol of larger pyramid = 1680 x

8
(b) Forthe lvger pyramid

% Volume 3 x 1296
Base area = e =

Height )

= 1296 (em®)

=324 (em")

= Length of onc side of basc = V324 = 183 (cm)
= Haguofcechhuml-incca—:ﬂn (1827
=15 (cm)

. TSA =324 44x 8215

= §64 (cm?)
Hence, for the smaller prd.
TS.A.=864x ;
=384 (cm®)

15C.19 HKDSEMA2018 Z1_ 14
(a) Vol of water = (8)2(64) = 40967 (cnr’)
(b) Method )
By ~ As, o= "2-6
h=3r

15”’1" = 40967
%Rr‘(‘.!r) = 4096x

P =409 = r=16
Hence, the depth of water is 3(16) = 48 (cm).

Method 2
Cap of vessel = -;—:(20)3(60) = 80007 (cm?)

3
*. Depth of water= 3!4096,' % Height of vessel

(¢

~

Vol of sphere = -n(u)3 -3658-3 (cm?)
Vol of empty space in vessel
= Sx(20)1(60) — 40967 = 39047 > Vol of sphere

15C.20 HKDSEMA2019-I-9
(a) Method I

Let the radii of the smaller and larger spheres be 7 cm and

2r cm respectively.
;x(r)’ + ;x(b)’ =324
P48 =243 = £~ 27 = r=3
‘. Voloflarger sphere = ;x(z x3)* = 2887 (cm?)

V of larget sphere ( R of larger sphere ) o
"V of smaller sphere  \ Rof smaller sphere

*. Vof Jarger sphere = 3247 x & =2887% (cm?)

() Rof larger spherc = ,’/zssz+ —;3" =6 (cm)

*. Sum of S.A. = 47x(6)* +4x(6 +2)* = 180x (cm?)

**15B23 HKDSEMA2020-1-12

120

The required volume = %(15]: (36)]:(%)’ -(%]’]

7007 car®

The required curved surfsce area  #(15) Jm[(l}), ~[%Jx]

1957 em®




