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10 marks

e Attempt all Questions
e Allow about 15 minutes for this section

60 marks

e Attempt all Questions
e Allow about 1 hour 45 minutes for this
section



Section 1 10 marks

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

1 sin 2A cosA — cos 2Asin A =

(A) sin34
(B) sinA
(C)  cos3A
(D) cosA

2 The simplification of 3[loga (ﬁ)ﬂoga [ED is
n m

@A) 3
®) 3loga(’"+”j
n+m
©  log ( m+n j
n+m
@ 0
3 The complete factorization of x°® — yb is

A 3 -y3)?
B) (P —y)HEd+y?)
© (=2 +xy+yH)E+y7)

D)  (x—y)(x%+xy +yHx+y)(x* —xy +y?)
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The equation of the line passing through (v3, — 2) and parallel to

the line x - \/3T y+2=0 in exact form is

(A) x—v3y—-3V3=0

(B) y=+v3x-2
© y—2=\/§x
® y-Vv3=1

The midpoint of (a, 3) and (—4,b) is (1,2). The values of a and b are

(A) a=6 b=1
B) a=1 b=6
(C) a=-3,b=1

D) a=-1b=2
The domain and range of y = 2—;—_—1 are respectively:

(A) Df:allrealx,x # % Rf =allrealy

(B) Df:allrealx. Ry = allreal y,y # %
© Ds:allrealx.x #0 Ry = allrealy,y #0

(D) Df:allrealx,x # % Rr =allrealy,y #0
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cos?2x — sin?2x =

(A) sin2x
(B) cos2x
(©) sindx
(D) cos4x

If tan§=t, then 3sin@+4cosé

142t -1
A i e —
(A) 1+¢2
442t +1*
B e
B) 144
1+ 2 - 4¢*
C R
© 1+22
446t —4t*
D et i
©) 14122
. .
Find the lim 2ottt

oo 2% 4+ 6x-9

&) 0
3
® -
1
© 3
o

expressed in terms of ¢ is
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10

AB is a tangent to two circles. If O and P are the centres of the circles,

find the relationship between OB and AP.

(A)
(B)
©
(D)

AP = OB
AP=20B
AP | OB

AP =30B

End of Section 1

Section II commences on the next page.
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Section I1 60 marks

o Begin each question in a SEPARATE writing booklet or answer sheet

Show all relevant mathematical reasoning and/or calculations

Question 11 (15 marks) Use a SEPARATE writing booklet

(a)

(b)

(c)

(d)

(e)

Find the coordinates of the point P ( x, y ) that divides AB internally

in the ratio 4 : 5 given that 4 has co-ordinates (-3,2) and B has the

co-ordinates (15,-10).

If f(x) = (2x + 1)(x* - 3)? find f'(-1).

Find the obtuse angle between between the curves f(x) = x> —4x and

g(x)=x*-12 at the point where they meet.

Find the value of @, b and ¢ if x2 4+ 5x —3 = a(ax + 1) + b(x + 1)* + cx.

If  and B are the roots of 5x2 — 4x + 3, without solving , find

the values of : () (a+1DB+1)

(ii) a? + B2
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Question 12 (15 marks) Use a SEPARATE writing booklet

Marks
(a) For what values of M does the equation x2 + Mx + (3—- M) =0
have equal roots. 2
(b) Solve 2%* —9(2*)+8 = 0. 3
(c) Prove that 3x — 4y + 25 = 0 is a tangent to the circle with centre 3
at the origin and radius 5 units.
(d) Differentiate ¥/5 — 6x3, giving your answer without negative or 2
fractional indices
(e) Lety =xvx.
(i) Find %, leaving your answer in surd form. 2
(i)  Find the coordinates of the point on the graph of
. 1
y = x+/x at which the normal has a slope of e 3
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Question 13 (15 marks) Use a SEPARATE writing booklet Marks

(a) Figure 1 shows the graphs of the functions f1, /2, A, f4
Figure 2 includes the graphs of the derivatives of the functions shown in Figure 1,

eg the derivative of /] is shown in diagram (d).

Figure 1 Figure 2
ya V4
Ji (a) R
; 0 >
0 x
y4 V4
/s (b)
AN\ >
o \ X / Q / x

/5 / ©)

Y

4 y4
S (d)
\ O . _.
\\ E 0 B

(e)

v

Question 13 continues on next page.
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Question 13 (continued)

Marks

Copy the table below into your writing booklet and complete by matching

each function with its derivative.

Function Derivative diagram
/1 (d)
J2
f3
S4

(b)  Consider the function y= .?)_x —2

x-5
The graph of this function has a vertical and a horizontal asymptote.
(i)  Write down the equation of
(a) the vertical asymptote; 1

(B) the horizontal asymptote. 1

d .
(i) Find -6-12}- simplifying the answer as much as possible. 2
x
(c) PQis atangent to a circle QRS, while PRS is a secant intersecting the

circle in R and S, as in the diagram.

Q

S
Given that PQ = 6, RS =5, PR = x, find the length PR. 2

Question 13 continues on the next page.
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Question 13 (continued)

Marks

2sin* @ +2cos’ 8
sin@+cos @

(d) Show that =2-sin26 provided, sin@+cosf # 0.

(¢) Find the equation of the straight line passing through (3,6) that also passes

through the intersection of the lines x —2y =0 and 3x+y+7=0.
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Question 14 (15 marks) Use a SEPARATE writing booklet Marks

(a) Letf(x)=x3—4x+ 1.

(i) Expand (x + k). 1

(i) Use the formula f'(x) = Llrr(} St h})z =/ () to show that the 3

derivative of f(x) is 3x% - 4.

(iii) The tangent to the curve of f(x) at the point P(1, -2) is parallel to the 3

tangent at a point O on the same curve. Find the coordinates of Q.

(b) If the sum of the roots of (1 + t)x? — (2t — 4)x — t? = 0 is twice the product of the roots, 3

where ¢ is a real number and t # —1, find the value(s) of #.

1 o
(c) Solve sin2x =— for0 < x < 360.
J2

(d) Solve 2 <3.
x—-3

End of Section I1
End of Examination
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