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1. The angle between the planes

5(𝑥 + 𝑧) = 7 − 2𝑦 and 2𝑥 + 8𝑦 + 2𝑧 = 17

is

(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 𝒖 = −𝒊 + (𝛼 − 3)𝒋 + 3𝒌, 𝒗 = 𝛼𝒊 + 𝒋 − 4𝒌, 𝒘 = 2𝒊 + 7𝒋 + 5𝒌 are coplanar for

(a) 𝛼 = 5 and 𝛼 = 3
7
;

(b) 𝛼 = −5;

(c) 𝛼 = −5 and 𝛼 = 2
5
;

(d) 𝛼 = 5 and 𝛼 = 3
5
;

(e) none of the above. [4 marks]
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3. A normal vector to the plane containing the parallel lines

𝑥 − 1
3

= −𝑦 = 1 − 𝑧
2

and
𝑥
6

=
𝑦 − 2
−2

= −𝑧
4

is

(a) (1, −1, 1);

(b) (1, 1, 1);

(c) (1, −1, −1);

(d) (−5, −5, 5);

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

HG1M12- MATH/1004/01; HG1AEE - MATH/1045/01; HG1CEE - MATH/1036/01 - CT



4

4. Consider the function

𝑓(𝑥, 𝑦) =
𝑥𝑦

𝑥 + √𝑦
.

Then, 𝑓𝑥𝑦(2, 16) is equal to

(a)
1
4
;

(b)
5

54
;

(c)
3

48
;

(d)
1
6
;

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

2𝑥
𝜕𝑓
𝜕𝑥

− 𝑦
𝜕𝑓
𝜕𝑦

= (𝑥𝑦)3 sin (
𝑥
𝑦) .

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

𝑢 = 𝑥2𝑦, 𝑣 = 𝑥𝑦2,

then the transformed equation is

(a)
𝜕𝑓
𝜕𝑢

−
𝜕𝑓
𝜕𝑣

= 𝑣 sin (
𝑢
𝑣);

(b) (𝑣 − 𝑢)
𝜕𝑓
𝜕𝑢

= sin (
𝑢
𝑣);

(c)
𝜕𝑓
𝜕𝑢

= 𝑣
3

sin (
𝑢
𝑣);

(d)
𝜕𝑓
𝜕𝑣

= 𝑢
3

sin (
𝑢
𝑣);

(e) none of the above. [4 marks]
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6. The specific gravity (𝑆) of an object with density greater than that of water can be determined

by using the formula

𝑆 = 𝐴
𝐴 − 𝑊

,

where 𝐴 and 𝑊 are the weights of the object in air and water, respectively. If the measurements

of an object are 𝐴 = 2.2 Kg and 𝑊 = 1.8 Kg with maximum relative errors of 0.3% and

0.1%, respectively, the maximum relative error in calculating 𝑆 is approximately

(a) 0.4%;

(b) 1.8%;

(c) 4%;

(d) 1.2%;

(e) none of the above. [4 marks]
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7. The Taylor expansion of the function 𝑓(𝑥, 𝑦) = 3e𝑥2−𝑦 cos (
𝑥 − 𝑦2

3 ) about the point (1, 1),

up to and including linear terms, is

(a) 3 + 6𝑥 − 3𝑦 + … ;

(b) 6𝑥 + 3𝑦 + … ;

(c) 3 − 6𝑥 + 3𝑦 + … ;

(d) 6𝑥 − 3𝑦 + … ;

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

HG1M12- MATH/1004/01; HG1AEE - MATH/1045/01; HG1CEE - MATH/1036/01 - CT



8

8. The slope of the least squares best-fit line for the data points (0, 3), (−2, 0), (3, 6) is

(a)
37
38

;

(b)
43
27

;

(c)
13
38

;

(d)
45
48

;

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

𝑥
d𝑦
d𝑥

+ (𝑥 + 1)𝑦 = 𝑥 , 𝑦(ln 2) = 1 , (𝑥 > 0)

is

(a) e𝑥 − 4e−𝑥 + 1;

(b) 𝑥 + 1 − 2e−𝑥
;

(c)
𝑥 − 1 + 2e−𝑥

𝑥
;

(d)
cosh 𝑥 − 𝑥 sinh 𝑥

e𝑥 ;

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

(1 − 𝑦2) sin 𝑥
d𝑦
d𝑥

− 𝑦 cos 𝑥 = 0 ,

which satisfies 𝑦 = 1 when 𝑥 = 𝜋/2, is given by

(a) ln |𝑦| + 1
2

(1 − 𝑦2) = ln | sin 𝑥|;

(b) e𝑦 + 1
2

𝑦2 = ln | cos 𝑥|;

(c) ln |𝑦| − 1
2

(1 − 𝑦2) = ln | cos 𝑥|;

(d) ln |𝑥| + 1
2

𝑦2 = ln | sin 𝑥|;

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