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Advanced Placement Test − Mathematics I

Question 1 (a) [10 marks]

The ellipse C in the xy-plane is given parametrically as follows:

C : x = 6 cos θ and y = 2 sin θ.

In the first quadrant, find the exact value of the area of the finite

region bounded by C, the y-axis and the line L given by

L : y =
1√
3
x.

Answer

1(a)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 1(a))
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Advanced Placement Test − Mathematics I

Question 1 (b) [10 marks]

A tetrahedron is a solid with surface consisting of four triangles.

Find the exact value of the volume of the tetrahedron with ver-

tices O(0, 0, 0), A(8, 0, 0), B(7, 6, 5) and C(2, 3, 4).

Answer

1(b)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 1(b))
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Advanced Placement Test − Mathematics I

Question 2 (a) [10 marks]

Find the exact value of the sum
∞∑
n=0

(−1)n

n! (n + 2)
.

Answer

2(a)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 2(a))
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Advanced Placement Test − Mathematics I

Question 2 (b) [10 marks]

Let

f (x) =
x2 + 1

x + 1
and let ∞∑

n=0

cn (x + 3)n

be the Taylor series for f at x = −3. Find the exact value of

c0 + c1 + c101.

Answer

2(b)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 2(b))
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Advanced Placement Test − Mathematics I

Question 3 (a) [10 marks]

Find the local maximum points, local minimum points, and saddle

points, if any, of the function

f (x, y) = xy + (x + y) (120− x− y) .

Answer

3(a)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 3(a))
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Advanced Placement Test − Mathematics I

Question 3 (b) [10 marks]

Find the exact value of the double integral∫ ∫
D

√
|x− y|dxdy,

where D is the rectangular region: 0 ≤ x ≤ 1 and 0 ≤ y ≤ 2.

Answer

3(b)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 3(b))
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Advanced Placement Test − Mathematics I

Question 4 (a) [10 marks]

Find the exact value of the volume of the solid enclosed laterally

by the circular cylinder about z-axis of radius 1, bounded on top

by the elliptic paraboloid

2x2 + 4y2 + z = 18 ,

and bounded below by the plane z = 0.

Answer

4(a)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 4(a))
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Advanced Placement Test − Mathematics I

Question 4 (b) [10 marks]

Let C be the helix parametrised by

r(t) = (3 cos t, 3 sin t, 4t) for 0 ≤ t ≤ 4π,

and let f (x, y, z) = x2 + 1
16z. Find the exact value of the line

integral ∫
C

fds.

Answer

4(b)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 4(b))
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Advanced Placement Test − Mathematics I

Question 5 (a) [10 marks]

Find the exact value of the surface integral∫ ∫
S

zdS,

where S is the surface z = x2 + y2 with 0 ≤ z ≤ 1.

Answer

5(a)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 5(a))
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Advanced Placement Test − Mathematics I

Question 5 (b) [10 marks]

Find the exact value of the line integral∮
C

(−yzdx + xzdy + xydz) ,

where C is the curve of intersection of the plane

x + y + z = 2

and the cylinder

x2 + y2 = 1,

oriented in the counterclockwise sense when viewed from above.

Answer

5(b)

(Show your working below and on the next page.)
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Advanced Placement Test − Mathematics I

(More working space for Question 5(b))

END OF PAPER
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