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Section | 10 marks

e Attempt Questions 1 — 10

e Allow about 15 minutes for this section

e Shade the correct response on the multiple-choice answer sheet for Questions 1 — 10
e Each question is worth 1 mark

1 A curve has parametric equations x =t+1and y = 2t°.
What is Cartesian equation of this curve?

(A y=2Jx-1
(B) y=2vx+1

C) y=2(x-1°
(D) y=2(x+1)*

2 What is the exact value of tan75°?

A 2-3
B) 4-3
(C) 2+3
D) 4+3

3 Ift= tang which of the following expressions is equivalent to secd?

w 2t
B) 1itt2

"
©) 1+i2
o 2
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4 The curves y=x* and y=(x-2)> meet at the point (1,1). What is the acute angle between
the tangents to curves at this point, to the nearest degree?
(A) 0°
(B) 37°
(C) 53°
(D) 65°

5 A circle with centre O has a tangent TU, diameter QT, £STU = 25° and ZRPS=22°.

What is the size of Z/RTQ ?
(A) 22°
(B) 25°
(C) 43°
(D) 4r°

6 What is the value of x?

NOT TO
SCALE

(A) x=21.5
(B) x=23-5
(C) x=43

(D) x=66-5
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7 Which diagram displays the solution to 3L >27?

—X
O —————>

(A) 3 -2-1 0 1 2 3 4 5
< O @il —>

(B) 3 -2-1 0 1 2 3 4 5
< e (Dl —>

©) 3 2-1 0 1 2 3 4 5
O ——————>

(D) -3 2-1 0 1 2 3 4 5

8 Use one application of Newton’s method to find an approximate root of the equation
2x* —x—2=0, correct to 2 decimal places, using X = 1.2 as the first approximation.

(A) x=1.16

(B) x=1.34
(C) x=114
(D) x=1.17

9 A polynomial equation has f(-1) <0 and f(-2)>0. By halving the interval, it is found that

f (—1%) < 0. Aroot of the equation lies between:
1
(A) x=-2, andx= —15
1
(B) x= —15, andx=-1
(C) x= —11, and x = —11
2 4
(D) x= —12, and x = —11
4 2

10 Which of the following expressions is J cos” 3x dx ?

(A) 2cos3x+C
(B) cos®3xsin’3x+C

1 1.
C) —=(x+=sin3x)+C
©) 2( 3 )

1 1.
D) =(x+=sin6x)+C
(D) 2( i )

End of Section |
Section Il commences on the next page
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Section 11 60 marks

e Attempt Questions 11 — 14

e Allow about 1 hour and 45 minutes for this section

e Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing
booklets are available.

e In Questions 11 — 14, your responses should include all relevant mathematical reasoning
and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet

(a) Calculate the size of the acute angle between the lines y =2x+5 and y=4-23x.

(b) Solve the inequality LS > 2.
.

(c) Find '[sinz X dx.

(d) Write x*> —=7x+4 in the form A(x)-Q(X)+R(x), given that A(x) = x-1.

Question 11 continues on page 7
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(e) x*=4ay is a parabola with focus S(0,a).
}?
A\

NOTTO
SCALE

\

P(2ap,ap®) and Q(2aq,aq?) are the endpoints of a focal chord to the parabola.
L is the point where the tangent at P meets the directrix of the parabola.
You may assume without proof that the tangent at P has equation y = px —ap®.

(i)  Show that SP =a(p® +1).
(i)  Show that L has coordinates (ap —3,—aj.
P

(iii) Find the equation of the locus of L.

End of Question 11
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Question 12 (15 marks) Use a SEPARATE writing booklet

(@) Using the substitution u =1+ 2x, find JG—dx 3
J(@+2x%)°
(b) Solve the equation cos2x+sin2x+1=0 for 0<x<360°. 4
(c) If a, Band y are roots of the equation x*+2x*+3x+5=0, find the value 2
1 1 1
of —+—+—
aff ay Py
(d) The polynomial P(x) =2x®+6x* —8 has three roots: 1,—2 and «. Determine the value 2
of «, and explain the geometrical significance of this value.
(e) In the diagram below, P is 60 metres above the horizontal plane. PQ is vertical. The
elevation of P from A is 29° and the elevation of P from B is 30°. A is due East of Q and B
Is on a bearing of 137° from Q.
P
NOTTO
SCALE
29°
0 A = A
30°
B
. 60 60
i)  Show that QA= and QB = . 1
® Q tan 29° Q tan 30°
(i)  Show that ZAQB =47°. 1
(iii) Calculate the distance from A to B, to the nearest metre. 2
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Question 13 (15 marks) Use a SEPARATE writing booklet

1
(@) Evaluate J T dx using the substitution u = x4l
0

(b) Prove that __sin40 =4sin @ cosé.

cos’ 0 —sin? @

(c) Use Newton’s Method once to solve x? —Jx-2=0, using a first approximation
of x=2. Answer to two decimal places.

(d) Find '[sin X COS X dX.

(e) Write the general solution to 2sind—-1=0.

(f) The diagram below shows the graph of the monic cubic polynomial P(x).
Write an equation that could represent this graph.
)

A
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Question 14 (15 marks) Use a SEPARATE writing booklet

(a) Solve 3cos@—~/3sin@=0 for 0 <6 <360°.

(b) In the diagram below, ABCD is a cyclic quadrilateral. The tangents from Q touch the circle
at A and B. The diagonal DB is parallel to the tangent AQ. QA produced intersects with CD
produced at P. Let ZQAB =6.

NOTTO
SCALE

(i) Giventhat PD =5cm and DC is 7 cm in length, calculate the exact length of AP.
(i)  Show that £BCD = 26.

(iti) Show that PQBC is a cyclic quadrilateral.

(c) A, B have coordinates (—1,7) and (5,—2) respectively. P divides the interval AB in
the ratio k :1.

(i)  Write down the coordinates of P in terms of k.

(i) Hence find AP:PB when P lies on the line 5x—4y—-1=0.

End of Section 11
End of Examination
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