I.

(a)

(b)

(a)

(b)

1 4 3 1
—X =7’ = = X =r2(r +6)

273 273
4r? =37 + 1877
r’—18r* =0

r=18 or O (rejected)

Original total surface area

1
= n(18)V182 +242 + 3 X 47(18)2

= 11887 cm?

Total surface area of the 8 smaller solids

2
=8 x 1188m x (\3/%)

= 23767 cm?>
~ 7460 cm?®
< 7500 cm?

The claim is disagreed.

/AOB 10-2
2 10
ZAOB ~ 73.7°

Required area

ZAOB
360°

COos

= 7(10)? x
~ 64.4 cm?

AB =2V10?2-82=12cm

Volume of water

ZAOB (12)(8)
_ 2 _
= (71'(10) X 360° > (30)
~ 491 cm’
CD = 12><§= 15cm
15
eon (%)
210
/ZCOD ~ 97.2°

Volume of the oil

/COD 15)(V102% — 7.52
= |7(10)% x cob _ (5)¢ ) (30) — (volume of water)
360° 2
~ 565 cm’
> 491 cm®

The volume of the oil is greater than the volume of the water.
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3.

(a) %ﬂ'}’zhl =nr’hy
hy =3h;
The claim is agreed.
(b) Let R cm be the radius of the sphere.
4nR* = 576m
R* =144
R=12 or - 12 (rejected)

The volume of the cone is half the volume of the sphere.

1 1 4
§77(82);11 =3 57r(12)3
hy =54

The height of the cone is 54 cm.

1
(a) Volume of milk = §H(78)2\/ 1302 — 782

=2109127 cm?

(b) Let the height of the frustum inside the hemispherical vessel be 4 cm.

2
h? +60% = 752
h =45

2
h*+ (f) =752

Volume of the frustum
3
1 150 —45\"
= — 2)(1 1-|—
3(96)(72)(150) [ ( = ) ]
=227059.2cm’

Capacity of the vessel

2
= §7r(75)3 —227059.2

~ 656514 cm’

< 2109127 cm?®
The milk will overflow.

The claim is agreed.

(a) Let the base radius be r cm.

80m = 10(2rm)
r=4

The base radius is 4 cm.
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(b) Capacity = (4)?7(10)

= 1607 cm’

(c) Base radius of bucket B = 8_7r =4cm.
base radius of A " heigilgt of A E
base radius of B heightof B 12
Thus, they are not similar.

(a) Let r cm be the base radius of P.

7r(39) = 585n
r=15

Required height

= V392 - 152

=36cm
.. volume of P
b) () ———— =(V9)?
volume of Q
=27

Required volume

= %n(15)2(36) (1 - %)
= 26007 cm’
(ii) Let x cm be the length of a side of the cubes.
4x? = 26007
x = 12.69
<15

The claim is disagreed.

(a) Letrcm be the radius of the upper base and x cm be the height of the upper part.

x _r
x+9 2r
x=9

Consider the volume of X.
%ﬂ(Zr)z(IS) - %ﬂr2(9) = 3024rn
r? =144
r=12 or

The radius of the lower base is 24 cm.

— 12 (rejected)
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8.

9.

(b) Curved surface area of the cone

=n(24)V242 + 182
= 7207 cm?

Total curved surface area of Y

2
(3|
2
= 16927 cm?
Total curved surface area of Z

2
— 3 8
= ( ﬁ) X 16927

= 271(24)? + 7207 x

= 7527 cm?
~ 2360 cm?
< 2400 cm?

The claim is agreed.

(a) Letr cm be the base radius of the cylinder.
ar? =91
r=3 or -3 (rejected)
Height of the solid =3+ 4
=7m
(b) Total surface area of the solid

= % x 47(3)% +27(3)(4) + 97

=51nm?

Required cost
=15x51x
~ $2403
< $2500

The required cost of painting will not exceed the budget of the worker.

(a) BC = V242 - 152
=7V35lcm

Height of the pyramid
2
24
=4/37 - =
3)

=35cm
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Required volume
1
=3 x (15 x V351) x 35

= 525V39 cm®
~ 3280 cm’
(b) (i) Letrcm and & cm be the radius and the height of the cylinder respectively.
4rr? = 2nrh + 27r?
2r=h+r
r=h

Consider the volume of the solids.

4
gnr3 +7r2h = 525V39

4
371'}’3 + 7 = 525V39

%nr3 = 525V39
gnr3 = 300V39
~ 1870

The volume of the sphere is 300V39 cm?.

(i1) Total surface area of the right pyramid

2 2
1 V351 1
= 15(V35T) +2x 5 |15 35%(%) +J351>< 352+(75)

~ 1495.11 cm?

Total surface area of the sphere and the cylinder
=2 X 4nr?

~ 1469.88 cm?

Change in total surface area
~ 1495.11 — 1469.88
~ 25.2cm’

> 25cm?

The claim is disagreed.

10.  (a) BG =132 — (29 — 24)2

=12cm

(29 +24)(12)
2

= 7632 cm’

(b) (1) Base radius of the cone is 12 cm.

Capacity = (24)
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Slant height = V122 + 162
=20cm

Curved surface area of the cone = 7(12)(20)

= 2407 cm?

2
16 — 12
Required area = 240n ll - ( T ) ]
= 2251 cm?
1 1
(ii) Required volume = 7632 — [gn(12)2(16) - §n(3)2(16 -12)

~ 5257 cm’

11. (a) Radius of the sphere is 9 cm.
Inner radius of the container is 9 cm.

Required volume
4
= 7(9)*(18) = 37(9)°

= 4867 cm®

(b) Let 4 cm be the height of water in the container.
7(9)%(h) = 4867
h=6

12. (a) Let x cm be the radius of the larger hemispherical vessel.
10\* 16
x| 25
x=12.5 or —12.5 (rejected)

Total volume of water

1 4
=3 §7r(12.53 +10%)

7875 4
=—Q7 m
(b) Let H cm and / cm be the heights of the upper part and the lower part respectively.
H 10
H+h 15
H=2h
Consider the volume of the frustum.
1 1 7875n
~n(15)*(H + h) - =7 (10)*H =
S7(15)7(H + ) - 2r(10)°H = —
23625

225(3h) — 100(2h) = —
h~124

The height of the frustum is 12.4 cm.
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13.

14.

15.

(a) Let hcm be the height of the cylinder.

27(40)h = 60007
h=175

Required volume = 7(40)%(75)
= 1200007 cm’
(b) Let H cm be the height of B.

1 1
§7r(40)2(60) + §71(60)2}1 = 1200007
220
H="

220
height of B ( 3 ) 11

height of A~ 60 9
base radius of B 3 60 3 11

base radius of A 40 - 2 * 9
Thus, A and B are not similar.

The claim is not correct.

(a) Let 6 be the required angle.

107 x =2r

360°
0=1.2°

o

360°
= (0.4 +20) cm

(b) Perimeter = 2(10)7 X +2(10)

(a) Let 2 cm be the required height.

Note that the length of the square base of the smaller square pyramid is also /4 cm.

1 1
27><§><h2><h=4>< 123—§><122><12

B =512
h=28
(b) Required ratio = 82122
=4:9

(c) Let k cm be the length of the metal cube and H cm be the height of the smaller square pyramid.

The height of the largest square pyramid is k cm.

1
27><§><H2><H:4><

H\> 8
(?):E
2
3

k3—%><k2><k

IM
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The ratio in (b) becomes 22 :3%2 =4 :9, which is the same as before.

The claim is disagreed.

1 4 1
16. (a) 2x 3 X §7rr3 = gnrzh
h=4r

(b) Volume of the liquid

1 4 3
= 5 X gﬂ'(Z)
1671' 3

= 3 cm

Volume of the cone

= %n(2)2(4 X 2)

32
= Tem’

Let /4 cm be the depth of liquid in the cone.
16r 327 (h)3

3 73 8
n =256

h =256

~ 6.35

The depth of the liquid in the cone is 6.35 cm.

17. (a) Let hcm be the height of the vessel.

7 (18)V182% + h? = 540x
187 + h* = 30°
h=24 or —24 (rejected)
1
(b) Capacity of the vessel = §7r(18)2(24)

= 25927 cm®
Let V cm® be the required volume.

i/ Vo \/3757r
25927~ N 5407

V = 15007

18. (a) Let hcm be the height of the circular cone.

1 4 (12\°
—7(24)2h=30x% -7 | —
3'7r( ) ><37r(2)

h =45
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The height of the circular cone is 45 cm.
(b) (i) Curved surface area of the original cone

= 7(24) (V242 + 452) IM+1M

= 12247 cm?
Volume ratio of X to the original coneis 1: (1+7)=1:8.

Height ratio of X to the origianl cone is 1 : 2.

2
1

Required area = 1224x ll - (5) ] M

= 9187 cm? 1A

(i1) Total surface area of X
2

= 122477—91871+7r(%) M
= 4507 cm?

Total surface area of Y
2
24
=918+ (7) + 7(24)?

= 16387 cm’
Required ratio = 4507 : 16387

=25:91 1A

19. (a) LetV cm? be the volume of Y.

N 25
e =y [2 IM+1M
6144r V16 -

V =12000n1 1A

1
(b) Volume of A = g7r(12)2(42)

=2016x cm’
Volume of B = 61447 + 12 0007 — 20167 1M

=16 1287 cm’
Let » cm be the base radius of B.

1
§7rr2(84) =16128x M

r=24 or —24 (rejected)

Base radius of A B 12 1

Base radius of B 242
Heightof A 42 1

Height of B 842
Thus, A and B are similar. 1A

IM



20. (a) Letr cm be the radius of the metal sphere.

Anr? =367 1M
r=3 or -3 (rejected)

Volume of the metal sphere

4
= _—1(3)°
37(3)
= 367 cm® 1A
(b) Let 4 cm be the original depth of water in the container.
367 + 1(8)%h = m(8)%(7) IM+1M
103
h=—— 1A
16
(c) Let Rcm and € cm be the base radius and the slant height of the circular conical vessel
respectively.
2nR =24n
R=12

Consider the curved surface area.

nR¢ = 180r
=15
Height of the vessel = V152 — 122 IM
=9cm
1
Capacity of the vessel = §7r(12)2(9) IM
= 4327 cm’®
Volume of water in the container
103
=n(8)2 =
< T¢
=412 cm’
< 4327 cm’
The water will not overflow. 1A

21. (a) Letrcm be the base radius of X.

nr(85) = 30607 M
r =36

Height of X = V852 — 362

=77cm
1
Volume of X = §N(36)2(77) M

= 332647 cm’ 1A

10



16
(b) (i) Volume ratio of Y to Z = ( E)
64
125
Vol fY =33264r % 64
ome ot = T 4+ 125
= 112647 cm’
(i) Volume of X  33264n
11 =
Volume of Y  11264rn
189
o4
Total surface area of X _ 30607 + 36°
Total surface areaof ¥~ 30257

36

- 25
/36 6 2/189 6
N h — = —,while/— ~ 1.4 —.
ote that 55 5,w1e < 39&5

X and Y are not similar.

1
22. (a) Volume of the cone = gn(64)2(48)

= 65536 cm’

18\3
Required volume = 65 536 X [1 - (%) l

= 6208071 cm®

(b) Curved surface area of X
2
1
=n(64)V482 +642 |1 — (%) ]

= 44007 cm?

Total surface area of X

2
= 44007 + 7(64)? l1 + (g) ]

= 90727 cm?
(Height ofx)2 ~ (48 ~18\°

=9
Height of Z 10
Total surface area of X 3 9072 B

Total surface area of Z 12967
X and Z are not similar.

T+9

216°
360°

23. (a) TOX? x = 540n

OX =30cm or -30cm (rejected)

The length of OX is 30 cm.
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(b) Let R cm be the base radius of the container.
216°
2nR =27(30) X ——
7R = 27(30) X 3600

R=18

Required capacity

1
= —x(18)*V302 — 182

3
= 25927 cm’

(c) Let A cm? be the area of the wet curved surface of the container.

\/ A \3/ 76871
5407~ N 25927

A =240n

Area of inner dry curved surface of the container
= 5407 — 240

~ 942 cm?

< 950 cm?

The claim is disagreed.

24. (a) g—%:;—j‘;
13.5-0ON 5
T ON 4

ON =6cm

1
Required volume = 3 7(4)%(6)

=327rcm’

(b) Since the volume of milk is greater than the volume of the lower cone,
there are 367 — 327 = 4 cm® of milk in the upper cone.

Let the height of milk in the upper cone be /4 cm.
h\>  4n
6] 32
h=3

Curved surface area of the lower cone

=m(4) (V42 +62)
=8V13n

Total wet curved surface area

2
3
PN (5) +8V3n

= 10V137 cm?

> 367 cm?
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The claim is agreed.

70
25. (a) Volume of the cylinder = 7 (4)2 (3)

1120m 4
= cm

9
Length ratio of the cones = V4:v9=2:3
Volume ratio of the cones = 2% : 33 =8 : 27

Required volume = 11207 X 27
9 8+27
= 967 cm®
(b) Height of the larger cone = 19£
37 (6)?
=8cm

curved surface area of the larger cone

curved surface area of A

B 7(6) (V62 + 82)
B 2407

1

4

base radius of the larger cone 2
base radius of A

18]

" 25
4 1

4 -
They are not similar.

The claim is disagreed.

26. (a) (i) Volume = %(60)2(72)

= 86400 cm’

2
60
(ii) Height of the lateral face = (7) +722

=78 cm
1
Required area = 5(60)(78) x4

= 9360 cm’

(b) () Required volume = 86400 — 86400 (

=83200cm’
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(i) Let & cm be the height of the cone.

1
§’T<1O)2h = 83200
2496

T
Required area = 7(10) (V102 + h2)
~ 25000 cm?

h

o

27. (a) (10+6m) =2(5) +27(5) X %

m =216

(b) Let r cm be the base radius of the cone.

2nr = (10 + 67) — 2(5)

r=3
Required height = V52 — 32
=4cm
Vol fY 9 ’
olume o
28. —— =4/~
@ Volume of X 4)
27
-8
Required volume = 7(10)%(4.2) x 27
d B ' 27+8

= 3247w cm’

(b) Let » cm be the base radius of Y.

1 4
571'1”2 (?r) =324n

r3 =729
r=9

The base radius and the height of Y are 9 cm and 12 cm respectively.

Required area = 7(9) (V92 + 122)

= 1357 cm?

4
(c) Curved surface area of X = 1357 X )

= 607 cm?

Curved surface area of Z
2\2
= 1357 - 135 (1 - §)

= 1207 cm?

= 2 X (curved surface area of X)
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The claim is correct.

29. (a) Notethath:r=3:1and h+r =12.
We have & =9 and r = 3.
Volume of the upper part of the solid

1(4 3
=3 [§”<3> ]
=187 cm’

Volume of the lower part of the solid

=7(3)*(9)

=8lrcm’

Required difference = 81xr — 187

=63rcm’

(b) Total surface area of the solid

=7(3)%>+27(3)(9) + %(477)(3)2

= 817w cm?

30. (a) BC = V402 -242 =32cm
. . 40\?
Height of the pyramid = 4[292 — 5| = 21cm

1
Volume of the pyramid = 5(24)(32)(21)

= 5376 cm’
(b) (1) Letrcm and /& cm be the radius and the height of the cylinder.

4nr? = 2nr? + 2nrh
r=h
4
§7T}’3 +7r2(r) = 5376
s = 2304
4
Volume of the sphere = 571’7‘3 =3072cm’

(ii) Original total surface area

(24)V212 + 162 0 (32)V212 + 122 s
2

= (24)(32) + 5
~ 2180 cm?
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New total surface area
=4r? x 2

2
230413
T

~ 2040 cm® < 2180 cm?

The claim is disagreed.

[25
31. (a) Radius of the larger hemisphere = 12 X 6

=15cm

Required volume

1 4
=—x-n(15)3
2)(371( 5)

= 22507 cm?

(b) (1) Volume of the smaller hemisphere

1 4
=-x-m(12)
2><37r( )

=1152n cm’

Required volume
1
= 22507 + 11527 — §N(9)2(30)

= 25927 cm’
(i) Let & cm be the height of Y.

%n(lZ)zh =2592x
h =54
Curved surface area of Y
= n(12)V122 + 542

~ 2090 cm?

Two times the curved surface area of X
=2 x m(9)V92 + 30

~ 1770 cm?

<2090 cm?

The claim is agreed.

32. (a) Required area = 7(36) (V362 + 482)
= 21607 cm?

(b) (i) Letrcm and hcm be the base radius and the height of the part of circular cone that is

16
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below the water surface respectively.
( r )2 _ 21607 — 20257
36/ 2160n
r* =8l
r=9 or -9 (rejected)

r
We have h = 48 x — = 12.
e have 36

Required base radius and height are 9 cm and 12 cm respectively.

(i) Let H cm be the part of the circular cone that is in the vessel.

H 27
48 36
H =36

Volume of water in the vessel
=(27)%(80 - 36 + 12) — %n(9)2(12)
= 405007 cm®
~ 127000 cm?

~0.127m’
>0.12m’

The claim is disagreed.

33. (a) Curved surface area of the cone
=m(24)(51)
= 12247 cm?

Required area

2 _ 12
=122471><(2 ! )
32

= 4087 cm?

(b) Height of the cone

= V512 - 242

=45cm

Volume of the cone

_ L on
= 372445

= 86407 cm’
Required volume
3_13

33

= 86407 X

= 22407 cm®
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1
34. (a) §7TI‘2(46 -r) = gﬂr3
46 r _5r

3 3 8
r=16

(b) Slant height of the cone

= V162 + 302

=34 cm

Required area
1
= n(16)(34) + 3% 47(16)?

= 10567 cm?

35. (a) Volume of the cylinder = 7(16)%(57)
= 145927 cm’

Let V cm? be the volume of the smaller cone.

3
V+(\[29—5) V =14592n

V =2592n

Required volume is 25927 cm?.

(b) Total surface area of the cylinder
=271(16)(57) +27(16)?
= 23367 cm?

Let r cm be the base radius of the smaller cone.

%ﬂr2(24) = 25927
r=18 or — 18 (rejected)
Total surface area of the smaller cone
= 7(18)% + m(18) (V182 + 242)

= 8647 cm?

Total surface area of the larger cone

25
— 8647 x =2
T

= 24007 cm?
Total surface area of the two cones
= 8641 + 24007
= 32647 cm?
# 23367 cm’

The claim is disagreed.
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36. (a) Let r cm be the base radius of the cone.
r(29) = 5807
r=20

Height of the cone

= V292 - 20?2

=21cm

(b) (i) Consider the solid formed by combining A and B, and the solid C.

1+1 1
1+1+6 4

Volume ratio = ( )
7
8
1

Area ratio =

Volume of C = = X (volume of the cone)
Volume of C = —n(20) (21) >< -

= 24507 cm®
(i) Let R cm be the base radius of each cylinder.

57R?*(10) = 2450%
R=7 or -7 (rejected)

The base radius of each cylinder is 7 cm.

37. (a) Letrx cm and ry cm be the base radii of X and Y respectively.
27rr§( =648n and 2arxry =432
ry =18 ry =12
Required volume
= n(12)(18)
= 25927 cm®

(b) Let Acm and 2/ cm be the heights of A and B respectively.
1 2 1 2 2 3
577(12) h+ 57r(24) (2h) = 25927 + 57r(18)
h=15

Curved surface area of A

= n(12)(V15? +122)

~ 724 cm?

> 720 cm?

The claim is agreed.
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1
38. (a) Required volume = §7T(9)2(9)
= 2437 cm’

(b) (i) Required volume
—6\°
= 2431 — 2437 X (9T)

= 2347 cm’
(i1) Capacity of the container = 18 X 18 X 6
= 1944 cm’

Total volume of water and frustum after 4 minutes
=5Xx4x60+234rx
~ 1940 cm®
< 1944 cm®

The water will not overflow after 4 minutes.

39. (a) Volume of cone
1
= g(24)%(36)

= 69127 cm’

Volume of water
= 6912 x (1)3
3
= 2567 cm’
(b) (i) Let hcm be the new height of the water layer.
69127 — 2567 (36 - h)3
69127 36
(36 — h)® = 44928
36— h = V44928
h =~ 0.450

Required height is 0.450 cm.
lower base radius of oil layer 24

(it) lower base radius of water layer 24~
volume of oil layer 69127 — 2567

volume of water layer 256
They are not similar.

=26+ 1°

The claim is disagreed.
40. (a) Curved surface area of the original cone

= 11(75) (V752 + 402)

= 63751 cm?>
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Curved surface area of P

2
1
1 (16
)
= 40807 cm?

Required area

= 63757 X

= 40807 + 75%1 X

2
1
1+ —6
40
= 1173071 cm?

(b) Volume of P

1 16\’
= —(75)%(40) x ll - (E) ]

3
= 588007 cm®
Heightof P\ (16)° 4096
Heightof R) \7) 343
Volume of P B 58 8007 4096

Volume of R ~ 73507 ° 7 343
P and R are not similar.

41.

Height of the trapezium
= V152 - (27 - 18)2

=12cm
Consider the volumes.
1 27)12
%xmzmoo:sm
h =20
42.

Horizontal separation of A and F =3+ 1 =4cm
Vertical separationof Aand F =2+3-1=4cm
Required distance = V42 +42 ~ 5.7cm

43,

Let CM = 1cm. Then we have the lengths as shown in the figure.
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B 5cm

Shcm

hcm

c M 4cm D

Note that ACMN ~ AABN (ratio 1 : 5).

Consider the area of ACMN.

_ M)
IO—T

h =20

(5)(6h)  (1)(h)

Required area =

2 2
=290 cm?
44,
10
in /AEB = —
Sin 20
/AEB = 30°

ZDAE = ZAEB = 30°

Required area

10(V202 = 102) , 30
=20x10- ——=— — 77 _ 7020
x 2 (200" X 3659
~ 8.68 cm’
45,

Let AB = 2cm. Then we have the lengths as shown in the figure.

D lcm E lcm
hcm
F
2hcm
A 2cm B
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Note that AABF ~ AEDF (ratio 2 : 1).

Consider the area of ABCD.
72 = (2)(3h)
h=12

(2)Bh)  ()(h)
2 2
=30cm?

Required area =

46.

Let A km? be the actual area of the field.

A % (1000 x 100)% (20000)2
15 B 1

A=0.6

47.
4

Required ratio
=dnr? : 2nrh
=2r:h

4r

=2r: —

"3
=3:2

48.
60°

27T(0A) X ﬁ =4r

OA=12cm
OC =0Acos60°=12cos60° =6cm

AC = OAsin60° = 12sin 60° = 6V3 cm
Required area

L 60 (6)(6V3)
360° 2

49.

Base radius of the cone = V202 — 162 = 12cm

23



1
Volume of the cone = §7r(12)2(16)

= 7687 cm®
Let the height of the frustum be 4 cm.

7687 - 756m (16— h)3

7687 16
(16 — h)* = 64
16-h=4
h=12

50. [D]

AAFE ~ ACDE (ratio 3 : 5)
Let AF =3cm, then CD =5cm and BF =2cm.

2
D@h+5h) _
2 A
h=2
9) 3 cm
Area of ACDE = % =25cm?
S5h
D
51. [B]
AD V10?2 + 242
Let O be the centre. Radius = - = OT-'_ =13cm
AC? = 0A? +0C? -2(0A)(0C) cos LZAOC
ZAOC ~ 135°
ZAOC 1
Ama:l?nx7%§¢—§(wﬁgn4AOCz1%Mm2

52.[C]

Let the required height be /2 cm.

4
arih + §7rr3 = 1r?(2r)

4
h+§—2r
2r
h="2

3
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53.

Let r cm be the radius of the smaller sphere.

4 4
571'7‘3 + §7r(5r)3 = 1344r

Required area
= 47r? + 4 (5r)>

= 4167 cm?

54.

DG = DB = 102 +102 = 10V2cm
Area = Z(IO‘/E— 10)%7 ~ 13 cm?

55.

BC = +/262 — (28 — 18)2

=24cm
18 +28)24
Required area = %
=552cm?

56.

Note that the figure is symmetric about BD.

We have AF = CE = ? =8cm.

F and C are centres of circle ABCD and BEDF respectively.
Note that ABCF is equilateral.

Required area

OO

= 1(8)% x o, (n(8)2 000 %(8)2 sin 60°

360° 360°

~ 39.3 cm?

57.

Let DC = 3 cm. Then we have the lengths as shown in the figure.
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3hc

2hcm

A 2cm F 2cm

Note that ACDE ~ AAFE (ratio 3 : 2).

Consider the area of AADE.
(2)(5h)  (2)(2h)

24 =
2 2
h=38
3+4)(5h
Required area = %
= 140 cm?
58. [D]
Let D be a point on BC such that AD L BC.
(BO)(AD) _
2
21
(AD) =126
2
AD =12

CD =+V132-122=5cm
BD =21-5=16cm

AB =+v162 +122 =20cm

Required perimeter = 20 + 21 + 13

=54 cm

59. [D]

Let O 13{: BEhe czeé{ltre of the circle.
OA = T = 7 = 120m
Let M be the mid-point of AC.

AC 12

AM = 7 = g =6cm
in/AOM = —
Sin 2
ZAOM = 30°

26



ZAOC =2/LA0M =2 x30° =60°
Required area

1 ° 1
:n(IZ)ZXE— n(12)% x 366000 —§x12><\/122—62

= (36V3 + 487) cm?

60.

Let PT = 5cm and QR = xcm. Then we have the lengths as shown in the figure.

o X cm R
(x —2)hcm
p 5cm 2cm
T S
2h cmy
U

Note that ASTU ~ ARQU (ratio 2 : x).

Consider the area of APSU.
_(D@h)

2
h=9

63

Consider the area of APQT.
_ )& =2)h

1
> 2

8
xX==
3

(x+2)[(x —2)h]
2

Required area =

=14cm?

61.

Let the height and base radius of the cone be & and r respectively.

1 2
§7rr2h =2X §7rr3

h=4r
h:r=4:1
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62.

Let DE = 1cmand AB = xcm.
Then CE =4 cm.

A xcm B

lcm E 4cm

Consider the areas of AADF and the quadrilateral BCEF.
_ (D(h+xh)  (1)(h) _ xh

12 2 2 2

6 (5)(h+xh)  (1)(h) _ (5x+4)h
B 2 2 2

76 _ (Sx+4)h _xh

12 2 )

19 5x+4

3 x

19x = 15x + 12

x=3

Put x = 3, we have i = 8.
() (h) _

> 36 cm?

Required area =

63.
Assume AD = 1cm. Then BC =2 cm.
B B 2cm C
hy cm
¥ E
hi cm
“A lcm D
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64.

Notethat hy, : hy =CE : DE =3 : 1.
Consider the area of AABE.

(1+2)(h +hy)  2hy 1h1_10
2 2 2

3 hy

—(h hy)—-3h—-—=1

2(1+31) 3h > 0
hy =4

(I1+2)(4+12)

Required area = >

=24cm?

4
Ratio of base radius = 9

2
3
23
Required ratio = PERE
8
T 19

Let DE =2 cm. Then we have the lengths as shown in the figure.

A

2hcm

hcm

B 2cm F lcm

Note that AADE ~ AABC (ratio 2 : 3).

Consider the area of ADEF.

_ @)
=
h=3
3)(3h
Required area = LZ)
=13.5 sz
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66.

Let r cm and / cm be the base radius and the height of the cylinder respectively.

Consider the volume.
ar?h =2 x gn(18)3
r*h =15552
Consider the curved surface area.

1
2mrh = 3 % 47(18)?

rh =324
V22 =304
h
324
V15552
h=6.75

The height of the cylinder is 6.75 cm.

67.

BC =0Asin ZAOC = 10sin30° = S5cm
AB=0C - OAcos ZAOC = 10— 10cos 30° = (10 — 5V3) cm

Required area

_ (AB+0C)BC ,  ZAOC
= > m(0OA)” x 360°
(AB+10)5 L 30°
-2
2 7(10)"x 3605
~2.2cm?

68. [D]

Let R cm and r cm be the radius of the sphere and the base radius of the cone respectively.

Sk = 372 (5)
R’ = r
8
R="_
2

Required ratio

2
=47R?: |nr r2+(%) +7r?

1
I+—-+1
N ot

=2:(2+V5)

1
:4X?:
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69. [D]

Let r cm and 4 cm be the base radius and the height of the cone respectively.

1 4 1
3 X §7Tr3 =2 X gﬂ'l’zh

70. [B]
oc

in/0DC = —
smOCOD

1
T2
£0DC = 30°
/DFE =75°—30° = 45° and /CFB = /DFE = 45°
ZCBF = 180° — 90° — 45° = 45° and ZOAB = ZOBA = 45°
/DOA =75° — 45° = 30°

Area of sector = 7(12)? x 360° 127 cm

2

71. [D]

Let O be the centre of the circle.

OC:7:7:6CHI

AC =2 % 0C cos ZACB =2 x 6¢0s30° = 6V3cm
Required perimeter
180° - 30° - 30°

360°

= 6V3 +27(6) x

= (47 +6V3) cm

72.
Volume ratio of the spheres is 1 : (\/4_1)3 : (\/5)3 =1:8:27.
Required volume

27
1+8+27
=189 cm’

=252 %

73. |B]
oM

ZMON = —
Ccos ON

6
ZMON = —
cos B

ZMON = 60°
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74.

75.

76.

77.

78.

Required area

30° N (12 sin 60°) (6)
360° 2

= (127 + 18V3) cm?

=n(12)% x

A i 0.9 x (1000 x 100)?
rea ratio =
250
=3.6x 10’
Required scale = 1 : V3.6 x 10’
=1: 6000
Area ratio 78.75 x (1000 x 100)2
10 =
1260
=6.25x 108
Required scale = 1 : V6.25 X 108
=1:25000

Let x cm be the length of the cube.

1 1
—x-n3=x+ §x2(2x)

2 3
3:547r
5

X

Required volume

1
= §x2(2x)
2 « 54n
3 5
=7.2rcm?
Ared ratio — 76.8 x (1000 x 100)2
B 120
= 6.4 x 10
Required scale = V6.4 x 10°
= 80000
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Let A km? be the actual area of the farmland.

A x (1000 x 100)2 (60000)2
15 1

A=54

79. [B]

Actual area = 30(40000)>
=4.8x% 100 cm?

__48x100
(100 x 1000)2

= 4.8 km?

80. [B]

ZPOQ =90° and ZQOR =90°. So, P, O and R are collinear.
18 = (4+8)q
2

qg=3

END OF PAPER



