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S8FMO Unit Test — Core Pure — 5 Further Calculus

1. Figure below shows a circle with radius r and centre at the origin. 5]
VA
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The region R, shown shaded above, is bounded by the z-axis and the part of the circle for which
y > 0. The region R is rotated through 360° about the z-axis to create a sphere with volume V.

Use integration to show that V = §WT3.
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S8FMO Unit Test — Core Pure — 5 Further Calculus

The finite region bounded by the curve y = f(x), the line x = %, the z-axis and the line z = 8 is
rotated through # radians about the z-axis to form a solid of revolution.

461
Given that the volume of the solid formed is 5 units cubed, use algebraic integration to find

the angle 6 through which the region is rotated.
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S8FMO Unit Test — Core Pure — 5 Further Calculus

3. A mathematics student is modelling the profile of a glass bottle of water. Figure below shows
a sketch of a central vertical cross-section ABCDEFGH A of the bottle with the measurements

taken by the student.
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The horizontal cross-section between C'F' and DFE is a circle of diameter 8 cm and the horizontal

cross-section between BG and AH is a circle of diameter 2 cm .

The student thinks that the curve GF' could be modelled as a curve with equation

y=ar’+b 1<z<4

where a and b are constants and O is the fixed origin, as shown.

(a) Find the value of a and the value of b according to the model. 2]
(b) Use the model to find the volume of water that the bottle can contain. [7]
(c) State a limitation of the model. 1]

The label on the bottle states that the bottle holds approximately 750 cm?® of water.

(d) Use this information and your answer to part (b) to evaluate the model, explaining your 1]
reasoning.

Total: 11
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S8FMO Unit Test — Core Pure — 5 Further Calculus

(Q3 continued ... )
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S8FMO Unit Test — Core Pure — 5 Further Calculus

4. Figure below shows a sketch of part of the curve with equation y = :U%, x > 0. The curve passes

through the point A with x coordinate 8 .

e

(8]

The region R; is bounded by the curve, the vertical line passing through A and the z-axis. The
region Ry is bounded by the curve, the horizontal line passing through A and the y-axis. The
solid V; is formed by rotating the region R; through 360° about the z-axis. The solid V5 is

formed by rotating the region R, through 360° about the y-axis.

(a) Show that the exact volume of the solid V; is 2. [4]

The two solids V; and V5. are placed in an empty container. A solid is selected at random and

then replaced in the container. This is repeated 10 times.

Given that the probability of selecting each type of solid is proportional to its volume,

(b) find, to 4 decimal places, the probability that the solid V5 is selected exactly 8 times. [7]

Total: 11
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(Q4 continued . ..)
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