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8FM0 Unit Test – Further Pure 1 – 3 Vecors

1. A scientist is investigating the properties of a crystal. The crystal is modelled as a tetrahedron

whose vertices are A(12, 4,−1), B(10, 15,−3), C(5, 8, 5) and D(2, 2,−6), where the length of unit

is the millimetre. The mass of the crystal is 0.5 grams.

(a) [3]Show that, to one decimal place, the area of the triangular face ABC is 52.2 mm2.

(b) [6]Find the density of the crystal, giving your answer in gcm−3.

Total: 9

www.CasperYC.club/8FM0 Last updated: February 3, 2026 Page 1 of 8



8FM0 Unit Test – Further Pure 1 – 3 Vecors

(Q1 continued . . . )
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8FM0 Unit Test – Further Pure 1 – 3 Vecors

2. Figure below shows a sketch of a solid doorstop made of wood. The doorstop is modelled as a

tetrahedron.

A

C

D

B

Relative to a fixed origin O, the vertices of the tetrahedron are A(2, 1, 4), B(6, 1, 2), C(4, 10, 3)

and D(5, 8, d), where d is a positive constant and the units are in centimetres.

(a) [4]Find the area of the triangle ABC.

Given that the volume of the doorstop is 21 cm3

(b) [4]find the value of the constant d.

Total: 8
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8FM0 Unit Test – Further Pure 1 – 3 Vecors

(Q2 continued . . . )
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8FM0 Unit Test – Further Pure 1 – 3 Vecors

3. With respect to the origin O, the points A,B,C and D have coordinates (3, 6, 9), (1, 5, 7), (2, 3, 8)

and (3 + k, 6, 9− k) respectively, where k is a non-zero constant.

(a) [2]Show that
−−→
AD is perpendicular to the plane ABC.

The right triangular prism with face ABC and edge AD has twice the volume of the tetrahedron

OBCD.

(b) [7]Find the possible values of k.

Total: 9
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8FM0 Unit Test – Further Pure 1 – 3 Vecors

(Q3 continued . . . )
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8FM0 Unit Test – Further Pure 1 – 3 Vecors

4. Figure below shows a solid display stand with parallel triangular faces ABC and DEF . Triangle

DEF is similar to triangle ABC.

A

B

C

D

E
F

With respect to a fixed origin O,

the points A,B and C have coordinates (3,−3, 1), (−5, 3, 3) and (1, 7, 5) respectively and

the points D,E and F have coordinates (2,−1, 8), (−2, 2, 9) and (1, 4, 10) respectively.

The units are in centimetres.

(a) [3]Show that the area of the triangular face DEF is
1

2
√
339

cm2.

(b) [7]Find, in cm3, the exact volume of the display stand.

Total: 10
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8FM0 Unit Test – Further Pure 1 – 3 Vecors

(Q4 continued . . . )

www.CasperYC.club/8FM0 Last updated: February 3, 2026 Page 8 of 8


