	Answers (1 mark per correct part unless shown as [2] or [3])


Year 8 Delta 2 Unit 3 — 2D Shapes and 3D Solids.   Grade 4–6.   Answers rounded to 1 d.p. unless exact. Total: 115 marks.
	Plans & Elevations

	Q1
	(a) Hexagonal prism: 8 faces, 18 edges, 12 vertices
(b) Octagonal prism: 10 faces, 24 edges, 16 vertices
(c) Pentagon-based pyramid: 6 faces, 10 edges, 6 vertices
(d) Hexagon-based pyramid: 7 faces, 12 edges, 7 vertices

	Q2
	(a) [3]  Plan: L-shape — 3 squares in a row with 1 square above the left end
Front elevation: 3 squares in a row with 1 square on top of the left end
Side elevation: 2 squares in a row with 1 square on top of the left (front) end
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(b) Smallest cuboid 3 × 2 × 2 = 12 cubes, so 12 − 5 = 7 more cubes [1]

	Q3
	A: cylinder
B: square-based pyramid
C: triangular prism

	Q4
	(a) circle
(b) (isosceles) triangle
(c) rectangle

	Q5
	(a) octagon (a prism with an n-sided cross-section has 3n edges: 24 ÷ 3 = 8) [1]
(b) 10 faces and 16 vertices [1]
(c) The number of edges is always 3n, a multiple of 3, and 20 is not a multiple of 3 [1]

	Surface Area of Prisms

	Q6
	(a) 2(26 + 19.5 + 12) = 2 × 57.5 = 115 cm² [2]
(b) Use metres: 1.2 × 0.8 = 0.96, 1.2 × 0.5 = 0.6, 0.8 × 0.5 = 0.4
     2(0.96 + 0.6 + 0.4) = 3.92 m² [2]

	Q7
	Triangles: 2 × ½ × 12 × 5 = 60
Rectangles: (5 + 12 + 13) × 9 = 270
Total = 330 cm² [3]

	Q8
	Missing lengths: 8 − 3 = 5 cm and 6 − 2 = 4 cm
Cross-section = 8 × 2 + 3 × 4 = 28 cm², perimeter = 8 + 2 + 5 + 4 + 3 + 6 = 28 cm
SA = 2 × 28 + 28 × 5 = 56 + 140 = 196 cm² [3]

	Q9
	294 ÷ 6 = 49, side = √49 = 7 cm
Volume = 7³ = 343 cm³ [3]

	Q10
	Base 30 × 30 = 900, four sides 4 × 30 × 20 = 2400
Total = 3300 cm²;  3300 ÷ 100 = 33,  33 × 2p = 66p [3]

	Volume of Prisms

	Q11
	(a) 12 × 4.5 × 2 = 108 cm³
(b) ½ × 12 × 5 = 30,  30 × 9 = 270 cm³
(c) 28 × 5 = 140 cm³

	Q12
	(a) 600 000 cm³
(b) 3200 mm³
(c) 0.45 m³
(d) 2500 cm³
(e) 85 cm³
(f) 0.03 m³ = 30 000 cm³ = 30 litres

	Q13
	Ben only multiplied by 10 once — volume has three dimensions, 
so multiply by 10 × 10 × 10 = 1000.
4 cm³ = 4 × 1000 = 4000 mm³ [2]

	Q14
	Base area = 6 × 6 = 36 cm²;  378 ÷ 36 = 10.5 cm [2]

	Q15
	(a) 420 ÷ 14 = 30 cm² [1]
(b) ½ × 5 × h = 30 → 2.5h = 30 → h = 12 cm [2]

	Q16
	Water depth = 40 − 5 = 35 cm
60 × 35 × 35 = 73 500 cm³ = 73.5 litres
73.5 ÷ 1.5 = 49 jugs [3]

	Circumference of a Circle

	Q17
	A radius   B diameter   C chord   D tangent   E sector   F segment

	Q18
	(a) π × 12.5 = 39.3 cm
(b) 2 × π × 3.8 = 23.9 m
(c) 2 × π × 0.75 = 4.7 m
(d) π × 9 = 9π cm

	Q19
	(a) d = 80 ÷ π = 25.5 cm [2]
(b) r = 25.46… ÷ 2 = 12.7 cm [1]

	Q20
	C = 2 × π × 32 = 201.06 cm
250 × 201.06 = 50 265 cm = 502.65 m = 0.50 km [3]

	Q21
	Curved part = ¼ × 2 × π × 8 = 12.57 cm
Perimeter = 12.57 + 8 + 8 = 28.6 cm [3]  (don't forget both straight edges!)

	Area of a Circle

	Q22
	(a) π × 6.5² = 132.7 cm²
(b) r = 7.5, π × 7.5² = 176.7 m²
(c) π × 0.4² = 0.5 m²
(d) π × 3² = 9π cm²

	Q23
	Mia used the circumference formula (2πr) instead of the area formula.
A = π × 6² = 113.1 cm² [2]

	Q24
	(a) r² = 200 ÷ π = 63.66, r = √63.66 = 8.0 cm [2]
(b) C = 2 × π × 7.979… = 50.1 cm [2]

	Q25
	Square = 12 × 12 = 144 cm², quarter circle = ¼ × π × 12² = 113.10 cm²
Shaded = 144 − 113.10 = 30.9 cm² [3]

	Cylinders

	Q26
	(a) π × 4² × 15 = 754.0 cm³ [2]
(b) r = 5, π × 5² × 7.5 = 589.0 cm³ [2]

	Q27
	Two circles: 2 × π × 4² = 100.53
Curved: 2 × π × 4 × 15 = 376.99
Total = 477.5 cm² [3]

	Q28
	1 litre = 1000 cm³
h = 1000 ÷ (π × 5²) = 1000 ÷ 78.54 = 12.7 cm [2]

	Q29
	(a) π × 7.5 × 11 = 259.2 cm² [2]
(b) Box = 30 × 22.5 × 11 = 7425 cm³;  one tin = π × 3.75² × 11 = 485.97 cm³
     12 tins = 5831.6 cm³;  empty = 7425 − 5831.6 = 1593.4 cm³
     1593.4 ÷ 7425 × 100 = 21.5% [3]

	Pythagoras' Theorem

	Q30
	(a) r
(b) x
(c) a

	Q31
	(a) √(9² + 12²) = √225 = 15 cm
(b) √(7² + 24²) = √625 = 25 cm
(c) √(4.5² + 6.2²) = √58.69 = 7.7 cm
(d) √(17² − 8²) = √225 = 15 cm
(e) √(26² − 10²) = √576 = 24 cm
(f) √(12.5² − 7.3²) = √102.96 = 10.1 cm

	Q32
	(a) h² = 6.5² − 2.5² = 42.25 − 6.25 = 36,  h = 6 m [2]
(b) New distance 3.5 m: h² = 42.25 − 12.25 = 30,  h = 5.48 m
     The top slides 6 − 5.48 = 0.5 m down the wall [2]

	Q33
	(a) Horizontal 8 − 1 = 7, vertical 10 − 2 = 8;  AB = √(7² + 8²) = √113 = 10.6 units [2]
(b) Horizontal 5 − (−4) = 9, vertical 3 − (−2) = 5;  PQ = √(9² + 5²) = √106 = 10.3 units [2]
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