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1. The vertices 𝐴, 𝐵, 𝐶 of a triangle 𝐴𝐵𝐶 have coordinates (2, 1, −2), (7, 3, 3) and (3, 5, −1),
respectively. The angle 𝐵𝐴𝐶 is equal to

(a) sin−1 1
√3

;

(b) cos−1 2
√6

;

(c) cos−1 1
√3

;

(d) sin−1 2
√6

;

(e) none of the above. [4 marks]
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2. The vectors 𝒂 = 𝛼𝒊 + 𝒋, 𝒃 = 𝒊 + 2𝒋 + 3𝒌, 𝒄 = −2𝒊 + 𝒋 + 𝛼𝒌 are coplanar for

(a) 𝛼 = 3 and 𝛼 = 1;

(b) 𝛼 = 4 and 𝛼 = 1;

(c) 𝛼 = 6 and 𝛼 = 2;

(d) 𝛼 = 3 and 𝛼 = −1;

(e) none of the above. [4 marks]
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3. A normal vector to the plane passing through the points 𝐴(−1, 2, 1), 𝐵(3, 1, 4) and 𝐶(1, 1, 2)
is

(a) (−1, −1, 1);

(b) (−1, 1, −1);

(c) (1, −1, 1);

(d) (2, −2, −2);

(e) none of the above. [4 marks]
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4. Consider the function

𝑓(𝑥, 𝑦, 𝑧) = 𝑥
𝑦𝑧

+
𝑦

𝑥𝑧
+ 𝑧

𝑥𝑦
.

Then, 𝑓𝑥𝑥(1, 7, 28) is equal to

(a)
3

28
;

(b)
17
2
;

(c)
5

28
;

(d)
1
7
;

(e) none of the above. [4 marks]
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5. Consider the partial differential equation

𝑥
𝜕𝑓
𝜕𝑥

+ 𝑦
𝜕𝑓
𝜕𝑦

= 2𝑥2 sin(𝑥𝑦) .

If the equation is re-written in terms of the variables (𝑢, 𝑣), with

𝑢 = 𝑥𝑦, 𝑣 = 𝑥
𝑦

,

then the transformed equation is

(a)
𝜕𝑓
𝜕𝑢

+
𝜕𝑓
𝜕𝑣

= 𝑣 sin(𝑢);

(b)
𝜕𝑓
𝜕𝑢

= 𝑣 sin(𝑢);

(c) (𝑣 − 𝑢)
𝜕𝑓
𝜕𝑢

= sin(𝑢);

(d)
𝜕𝑓
𝜕𝑣

= 𝑢 sin(𝑢);

(e) none of the above. [4 marks]
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6. The orbital period 𝑇 of a satellite moving in a circular orbit around a spherical planet satisfies

the equation

𝑇 2

𝑅3 = 4𝜋2

𝐺𝑀
,

where 𝑅 is the distance from the centre of the planet to the satellite, 𝐺 is a physical constant,

and 𝑀 represents the mass of the planet. Assuming that the radius 𝑅 increases by 0.5%
and the mass 𝑀 decreases by 1.25%, the corresponding percentage change in the orbital

period of the satellite is approximately

(a) 1.375%;

(b) 2.450%;

(c) −0.725%;

(d) 1.250%;

(e) none of the above. [4 marks]
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7. The Taylor expansion of the function 𝑓(𝑥, 𝑦) = e𝑦2
cos(𝑥 − 1) about the point (1, 0), up to and

including quadratic terms, is

(a) (𝑥 − 1) + 1
2

(𝑥 − 1)2 + (𝑥 − 1)𝑦 − 𝑦2 + … ;

(b) 1 + 1
2

(𝑥 − 1)2 − 𝑦2 + … ;

(c)
1
2

(𝑥 − 1)2 − (𝑥 − 1)𝑦 + 𝑦2 + … ;

(d) 1 − 1
2

(𝑥 − 1)2 + 𝑦2 + … ;

(e) none of the above. [4 marks]
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8. The slope of the least squares best-fit line for the data points (0, 1), (−3, 0), (2, 3) is

(a)
22
38

;

(b)
43
27

;

(c)
13
29

;

(d)
33
61

;

(e) none of the above. [4 marks]
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9. The solution of the initial-value problem

(𝑦 − 3)
d𝑦
d𝑥

+ 𝑥 = 0 , 𝑦(0) = 1

is

(a) ln(3 − 𝑦2 − 𝑦) + 𝑥2

2
= 0;

(b) 3 − √4 − 𝑥2;

(c)
1
2

(𝑦 − 3)2 + 𝑥2

2
= 2;

(d) 𝑥(𝑦 − 3) + 2 = 0;

(e) none of the above. [4 marks]
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10. The integrating factor of the linear differential equation

(𝑥3 + 2𝑥2)
d𝑦
d𝑥

= 2𝑥 + 𝑥3𝑦

is

(a) e𝑥(𝑥 + 2)2
;

(b) e−𝑥 ln(𝑥 + 2);

(c)
e−𝑥

𝑥 + 2
;

(d) e𝑥(𝑥 + 2)−2
;

(e) none of the above. [4 marks]
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