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Section One: Calculator-free 35% (50 Marks)

This section has seven questions. Answer all questions. Write your answers in the spaces
provided.

Working time: 50 minutes.

Question 1 (6 marks)

C; and C, are chords in the same circle. Let P be the statement 'chords C; and C, have equal
lengths' and Q be the statement ‘chords C; and C, subtend equal angles at the centre'.

(a) Write, in words, the negation of P. (1 mark)
(b) Write, in words, the meaning of P = Q. (2 mark)
(©) Write, symbolically, the converse of P = Q. (1 mark)
(d) Write, in any form, the inverse of P = Q. (1 mark)

(e) Write, in any form, the contrapositive of P = Q and state, with justification, whether the
contrapositive is true. (2 marks)

SN085-191-1 See next page
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Question 2 (5 marks)

Use the inclusion-exclusion principle to determine how many integers between 1 and 181
inclusive are divisible by 3,5 or 10.

See next page SN085-191-1
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Question 3 (8 marks)

Leta = (Z) b= (i) and ¢ = (_21)

(a) Determine

0] 2a + 3c. (2 marks)

(i) |b —al. (2 marks)

(b) Given that a = 1b + uc, determine the value of the constant A2 and the value of the
constant . (4 marks)

SN085-191-1 See next page
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Question 4 (7 marks)
Two vectors area = 6i+8jand b = 3i —j.

(a) Determine the vector projection of a on b. (3 marks)

(b) Vector ¢ = xi + yj has the same magnitude as a and is perpendicular to b. Determine the
values of the constants x and y. (4 marks)

See next page SN085-191-1
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Question 5 (8 marks)

Crossed quadrilateral OABC is B A
shown in the diagram.

The midpoints of sides 04, AB,BC
and CO are P,Q,R and S respectively.

C
Let 04 = a,0B =band OC = c. 0
(a) Draw quadrilateral PQRS on the diagram. (1 mark)
(b)  Determine expressions for OP,0Q, OR and 0S in terms of a,b and c. (3 marks)
(© Prove that the midpoints of the sides of a crossed quadrilateral join to form a
parallelogram. (4 marks)

SN085-191-1 See next page
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Question 6 (8 marks)

(a) Points A4, B and C lie on an arc of a
circle with centre 0 as shown at right.

Chord AC intersects OB at point D.

The diagram is not drawn to scale.

When £ABC = 128° and £BAC = 28°, determine the size of LADB. (4 marks)

(b) A secant cuts a circle with centre 0 at points A and B. Secant AB is extended beyond B to
point P, where it meets a line that is a tangent to the circle at point C. Prove that the size
of 2CPB is equal to one half the difference of the sizes of ZA0C and £BOC. (4 marks)

See next page SN085-191-1
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Question 7 (8 marks)

(a) Determine all vectors u that meet the following two conditions: (3 marks)

(Bi+4j))eu=0 and ueu=1

(b) ABCD is a parallelogram and M is the midpoint of DC. Diagonal DB intersects AM at Q so

that AQ = hAM and DQ = kDE. Use a vector method to determine the value of the
constant h and the value of the constant k. (5 marks)

SN085-191-1 End of questions
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