
Solutions
2.1 1

2
(7 + 11)× 4 = 36.

2.2 Arc = 40
360

× 18π = 2π; area = 40
360

× 81π = 9π.

2.3 V = 4
3
π(216) = 288π; SA = 4π(36) = 144π.

2.4 l =
√
25 + 144 = 13; V = 1

3
π(25)(12) = 100π; curved = π(5)(13) = 65π.

2.5 V = π(16)(10) = 160π; SA = 2π(16) + 2π(4)(10) = 32π + 80π = 112π.

3.1 (a) Removed cone: 1
3
π(3r)2(4r) = 1

3
π×36r3 = 12πr3. ✓ (b) Large cone: 1

3
π(5r)2

(
20
3
r
)
=

500
9
πr3; frustum = 500

9
π − 108

9
π = 392

9
πr3. ✓ (c) Radius 15 = 5r gives r = 3; the large

height is 20
3
× 3 = 20 cm, and similar cones have height ratio 3

5
, so the removed height is

3
5
× 20 = 4r = 12 cm.

3.2 (a) Cylinder π(9)(7) = 63π; hemisphere 2
3
π(27) = 18π; total 81π m3. (b) Cylinder

wall 2π(3)(7) = 42π; hemisphere curved 2π(9) = 18π; curved total 60π m2 (the ground-
covered base is excluded).

3.3 Sphere V = 4
3
πr3; cylinder V = πr2(2r) = 2πr3: ratio 4

3
: 2 = 2 : 3. ✓ Sphere

SA = 4πr2; cylinder total = 2πr2 + 2πr(2r) = 6πr2: ratio 4 : 6 = 2 : 3.

Local review guidance: the right formula quoted before substitution; exact π forms; frus-
tum parts label which cone each term belongs to. This is authored classroom guidance.
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