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Chapter(s): Surface Areas and Volumes
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Section A — MCQ & Assertion-Reason (1 mark each)

A) (990/7) cm²

B) (1056/7) cm²

C) (1188/7) cm²

D) (1320/7) cm²

A) 169.56 cm³

B) 203.47 cm³

C) 226.08 cm³

D) 282.60 cm³

A) (480 + 880/7) cm³

B) (480 + 440/7) cm³

C) (480 + 1760/7) cm³

D) (480 + 220/7) cm³
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A) 16

B) 18

C) 21

D) 24

A) 0.875 cm

B) 1.166 cm

C) 1.75 cm

D) 2.333 cm

Q6. Assertion (A): While finding the total surface area of a solid formed by joining two

solids, the area of the common face(s) must not be included.

Reason (R): The common face(s) become internal after joining and are not exposed to

the outer surface. [1 mark]

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.

Q7. Assertion (A): The volume of a solid formed by joining a cone and a hemisphere

(without overlap) is the sum of their individual volumes.

Reason (R): Volumes add because joining without overlap does not remove any part

of the space occupied by each solid. [1 mark]

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.
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Reason (R): The circular base where the cone and cylinder meet is not exposed, so

only curved parts contribute to the outer area. [1 mark]

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.

Q10. Assertion (A): A 'hemispherical depression' in a cylinder increases the total

surface area of the object compared to a cylinder with a flat base (keeping the same

outer radius and height).

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true but R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.

Section B — Very Short Answer (2 marks each)

Section C — Short Answer (3 marks each)

Q15. Data table for three water tanks (all dimensions in cm):

Tank P: Cylinder (r = 3, h = 20) + one hemispherical top (r = 3).

Tank Q: Cylinder (r = 4, h = 12) + one hemispherical top (r = 4).
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Tank R: Cylinder (r = 2.5, h = 30) + one hemispherical top (r = 2.5).

(i) the increase in capacity (in m³), and

(ii) the percentage increase in capacity.

Write the answer in exactly 3 numbered points with clear calculations. [3 marks]

Section D — Long Answer (5 marks each)

Q17. The given figure shows a storage tank made by joining a right circular cylinder

and two hemispherical ends (a 'capsule' shape). The internal radius is 1.4 m and the

length of the cylindrical part (between the hemispherical ends) is 6 m. Find:

(a) the total inner curved surface area to be painted (excluding any flat circular faces),

and

Section E — Case Study (4 marks each)

Q19. Read the following passage and answer the questions that follow: [4 marks]

A coastal research lab stores fresh water in a horizontal tank shaped like a cylinder with

two hemispherical ends (a capsule). During an inspection, engineers record that the

internal radius is 70 cm. The cylindrical part between the hemispherical ends is 300 cm

long. For corrosion protection, only the inside curved surface is to be epoxy-coated; there

are no flat end plates because the ends are hemispherical.

To plan procurement, the lab compares two coating options:

- Option A: 0.25 litres of epoxy covers 1 m² of curved surface.
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- Option B: 0.20 litres of epoxy covers 1 m² but needs an extra 10% wastage due to

application loss.

(i) Compute the total inner curved surface area of the tank in m². (1 mark)

(ii) Find the capacity of the tank in litres. (1 mark)

(iii) Which coating option requires less epoxy, and by how much (in litres)? (2 marks)
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A1.

Answer:

Correct option: (D)

(1320/7) cm²

Explanation:

Given:  ). Hence, option (D) is correct.

A2.

Answer:

Correct option: (B)

203.47 cm³

Explanation:

A3.

Answer:
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Correct option: (A)

(480 + 880/7) cm³

Explanation:

A4.

Answer:

Correct option: (C)

21

Explanation:

Given:  4 cm. This indicates mismatch; correct computation with r = 4.2 and cone r =

2.1, h = 6 cm gives

21. As per

Given:  option…

A5.

Answer:

Correct option: (B)

1.166 cm

Explanation:
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A6.

Answer:

Correct option: (A)

Both A and R are true and R is the correct explanation of A.

Explanation:

In a composite solid, glued/attached faces are hidden and cannot be painted or

exposed, so they must be excluded from TSA. The reason correctly explains why those

areas are not counted. Hence, option (A) is correct.

A7.

Answer:

Correct option: (A)

Both A and R are true and R is the correct explanation of A.

Explanation:

When two solids are combined without any intersection/overlap, the occupied space is

simply the union of their spaces. Therefore, the total volume is obtained by adding their

volumes, and the reason states exactly this principle. Hence, option (A) is correct.

A8.

Answer:

Correct option: (A)

Both A and R are true and R is the correct explanation of A.

Explanation:

A9.

Answer:

Correct option: (A)

Both A and R are true and R is the correct explanation of A.

Explanation:
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A10.

Answer:

Correct option: (A)

Both A and R are true and R is the correct explanation of A.

Explanation:

Section B — Very Short Answer (2 marks each)

A11.

Answer:

A12.

Answer:

Given:  r = 2.8 cm, h = 10 cm.

249.92 cm².

A13.

Answer:

Section C — Short Answer (3 marks each)

A14.

Answer:
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3)

190.41 cm² (approx.).

A15.

Answer:

1) Capacity

3) Ranking & difference:; Ranking: Q (736.85) > P (621.72) > R (621.46); difference

(largest - smallest) = 736.85 - 621.46 = 115.39 cm³ (approx.).

difference (largest - smallest) = 736.85 - 621.46 = 115.39 cm³ (approx.).

A16.

Answer:

1) Increase in capacity (extra volume added)

2) Original capacity (cylindrical part)

3) Percentage increase

3) Percentage increase
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Section D — Long Answer (5 marks each)

A17.

Answer:

A capsule-shaped tank is a cylinder with two hemispherical ends, so its surface and

volume are found by adding the corresponding parts.

1) Split into parts: The visible inner surface is CSA(cylinder) + CSA(two hemispheres).

Two hemispheres together make a sphere of radius r.

3) Total area to paint: TSA(inner curved) = 52.8 + 24.64 = 77.44 m². This excludes any flat

faces; here none are exposed because ends are hemispherical.

(a) 77.44 m² (b) 48,459 L (approx.).

A18.

Answer:

Since the cone sits on the cylinder but has a larger base radius, the painted areas must

include curved areas plus the exposed ring where applicable.

Red area = 62.80 cm²; Blue area = 163.28 cm².

Section E — Case Study (4 marks each)
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A19.

(i) Compute the total inner curved surface area of the tank in m².

Answer:

Step 1:  Convert to metres: r = 70 cm = 0.7 m, cylindrical length h = 300 cm = 3.0 m.

Step 3:   = 13.2 + 6.16 = 19.36 m².

19.36 m².

(ii) Find the capacity of the tank in litres.

Answer:

Step 2:   = (22/7)(0.7)²(3.0) + (4/3)(22/7)(0.7)³ = (22/7)(0.49)(3) + (4/3)(22/7)(0.343).

Step 3:   = 4.62 + 1.4373… = 6.0573… m³.

Step 4:   Convert: 6.0573… m³ = 6057.3 L.

6057 L (approx.).

(iii) Which coating option requires less epoxy, and by how much (in litres)?

Answer:

Step 1:  Use area from (i): A = 19.36 m².

Step 4:   Compare: 4.84 - 4.2592 = 0.5808 L.

Option B requires less epoxy by 0.581 L (approx.).
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