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1. The two lines

(ℒ1) ∶ 𝑥 − 1
3

= 𝑦 − 2 = 𝑧 + 3
−2

,

(ℒ2) ∶ 𝑥
5

= −
𝑦 + 7

9
= 𝑧 − 5

3
are

(a) parallel;

(b) right-handed;

(c) orthogonal;

(d) intersecting;

(e) none of the above. [4 marks]
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2. The points 𝐴, 𝐵 and 𝐶 are the vertices of a triangle. If ⃖⃖⃖⃖⃗𝐴𝐵 = (2, −1, 3) and ⃖⃖⃖⃖⃗𝐴𝐶 = (1, 2, −2),
then the area of the triangle 𝐴𝐵𝐶 is equal to

(a) √80;

(b)
√10

3
;

(c) 3√10;

(d) 3√
5
2
;

(e) none of the above. [4 marks]
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3. If 𝒂 = 𝒊 + 𝒋 + 3𝒌, 𝒃 = −𝒊 + 2𝒋 + 𝒌 and 𝒄 = 4𝒊 − 𝒋 − 𝒌, then the value of 𝒂 ⋅ (𝒃 × 𝒄) is

(a) 0;
(b) 10;
(c) 19;
(d) −21;
(e) none of the above. [4 marks]
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4. If 𝑢(𝑥, 𝑦) = 𝑥5 + 6𝑥𝑦 + 𝑦2
and 𝑣(𝑥, 𝑦) = 𝑥2 − 5𝑥4𝑦 − 3𝑦2

, then

(a)
𝜕𝑣
𝜕𝑥

+ 𝜕𝑢
𝜕𝑦

= 0;

(b)
𝜕𝑢
𝜕𝑥

+ 𝜕𝑣
𝜕𝑦

= 0;

(c)
𝜕2𝑢
𝜕𝑥2 = 𝜕2𝑣

𝜕𝑦2 ;

(d)
𝜕2𝑢
𝜕𝑥2 = 0;

(e) none of the above. [4 marks]
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5. Consider 𝑎 ∈ ℝ (an arbitrary real number) and the function

𝑓(𝑥, 𝑦) = e𝑥/𝑦 − e𝑦/𝑥

e𝑥 + e−𝑦 .

Then, 𝑓𝑥(𝑎, 𝑎) is equal to

(a) 0;

(b)
2e𝑎

e2𝑎 + 1
;

(c)
2e𝑎+1

𝑎(e2𝑎 + 1)
;

(d)
2e𝑎+1

(e𝑎 − e−𝑎)2 ;

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

𝑓(𝑢, 𝑣, 𝑤) = 𝑢3𝑤 e𝑣 + 𝑣3𝑢 e𝑤,

where

𝑢 = 𝑥, 𝑣 = 𝑥𝑦, 𝑤 = 𝑦2.

Then

(a)
𝜕𝑓
𝜕𝑥

= 𝑥2𝑦2
[4e𝑥𝑦 + 𝑥𝑦 (e𝑥𝑦 + 3e𝑦2

)];

(b)
𝜕𝑓
𝜕𝑥

= 𝑥2𝑦2
[3e𝑥𝑦 + 𝑥𝑦 (e𝑥𝑦 + 4e𝑦2

)];

(c)
𝜕𝑓
𝜕𝑥

= 𝑥2𝑦2
[3 + 𝑥2𝑦2

(e𝑥𝑦 + 4e𝑦2

)];

(d)
𝜕𝑓
𝜕𝑥

= 𝑥3𝑦2e𝑥𝑦 + 𝑥4𝑦3e𝑦2
;

(e) none of the above. [4 marks]
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7. A storage tank has the shape of a right circular cone of radius 𝑅 and height 𝐻. Assuming

that its radius increases by 0.5% and the height decreases by 0.25%, the percentage relative

change in the volume of the storage tank is

(a) 1.25%;

(b) 3%;

(c) 0.75%;

(d) 1.5%;

(e) none of the above. [4 marks]
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8. A dragonfly follows a trajectory described by the position vector

𝒙(𝑡) = (ln(1 + 𝑡√𝑡), 25𝑡 + 50
3𝑡 + 3

, − 8
3𝜋

cos (
𝜋𝑡
8 )) .

Its speed at time 𝑡 = 4 is

(a) √3;

(b)
1

√3
;

(c)
1
3
;

(d) 3√3;

(e) none of the above. [4 marks]
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9. The differential equation

(𝑥 + 𝑦)𝑥2 d𝑦
d𝑥

= −𝑥𝑦2 − 3𝑥2𝑦

is

(a) linear;

(b) separable;

(c) exact;

(d) implicit;

(e) none of the above. [4 marks]
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10. If the function 𝑦 = 𝑦(𝑥) satisfies the ordinary differential equation

d𝑦
d𝑥

=
𝑦2 − 𝑦
𝑥2 + 𝑥

and 𝐶 ∈ ℝ is an arbitrary constant, then

(a) (1 − 1
𝑦) (1 + 1

𝑥) = 𝐶;

(b) (1 − 1
𝑦)

𝑥 − 1
𝑥

= 𝐶;

(c)
1

𝑦 − 1
= 1

𝐶(𝑥 + 1)
;

(d) 𝑦 − 1 = 𝐶𝑥
𝑥 + 1

;

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