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Question 1 (16 marks) — Start a New Page Marks
Year 11 a) Evaluate the following limits
‘ - o . lim 3-5¢
End of Preliminary Course Examination ® - 1
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b) In what ratio does C(~ 4, — 2) divide the interval joining A(1, 3) to B(-1, 1)? 3

<
C(&f 7eC ?Lfﬁﬂ/f - A ¢) Solve for x: 3

Mathematics Rt
EXtenSion 1 d () Solveforx: |x—2|=x+1 2

(i) On the same set of axes sketch y = | x— 2] and y=x+1 2
(itf) For which values of x is |x—2|<x+1? 1
Time Allowed: 2 hours
(plus 5 minutes reading time)
e) Show that the expression x% —4x+9 is positive for all values of x. 2

Instructions

1. All questions should be attempted.

2. All necessary working must be shown.

3. Begin each question on a new page.

4. Marks will be deducted for careless work or poorly presented solutions.
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Question 2 (16 marks) - Start a New Page

a)  Find the derivatives of:

a) 3-2x
1 o ——
“3+2x
2
1 h .{

b) (i) Solvefor 0° < x <360°

<
. 1
sinx ==
2
(i) Sketch y=sinx for 0° < x <360°

(iii) Hence or otherwise solve for 0° < x <360°,

sinxs1
2

¢) 'Solve for x correct-to 3 significant figures: 3% =5

d) Consider the parabola y2 +8y +4x—4=0 Wi 9 ru (e =0y 0

e ~ bt = ©
£ gx,;,): &

(iii) Find the y intercepts -
x-1= (&)

(i) Find the vertex 4

(ify Find the focus

R =

Marks
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Question 3 (16 marks) — Start a New Page

a) (i) Prove that sec? x+tanx—7 = tan® x+tanx—6

(i) HBence soive for 0° < x <360° (correct to the nearest minute)

IN

3
0

I

sec x+tanx—7

o r
b) Evaluate . 32(— —%—)
r=1

@ @ Factor 2™+ —pm-1

3004 _ 53002
3

) .
(i) /Hence or otherwise solve forx: 2% =

@ If one root of x> +mx-+n=0 is twice the other, show that 2m% —-9n =0

e) Use Mathematical Induction to prove that 7" ~5"

integers n 1.

£
Q?ﬂ-’m:.;w»o

9 7y Ly s hy‘i’ A= 0

Marks
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is an even number for all
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Question 4 (16 marks) — Start a New Page Marks Question 5 (16 marks) — Stari a New Page Marks
a) (i) Prove that the circle X%+ y2 —6x—2y+9 =0 has centre (3, 1) and radius 1. 2 @Find the values of @ and b if 2x* —15x= a(x - 3)2 + b(x - 3) 2
y : : X {25 -1}
(ii) Prove that 3x—4y =0 is a tangent to the above circle. 2 ' /
bj A spherical soap bubble is expanding so that its volume is increasing at a constant
b) (i) Solvefor x: x2-2x—-8<0 5 rate of %Omm /s. At what rate is the radius increasing when the surface area is
100mm 3
;(ii)/\’ Hence find the domain of “f(x) =lo g(8 +2x - x2) 2
' ¢) The points P(Z_ap, apz) and Q(Zaq, aqz) are two points on the parabola ()
s 9
/ § 0 o o x“ =4ay.
(/ ¢) Solve for @ where 0° <6 <360 tan(2(9 +45 )= 1 3 4
(i) Prove that the tangent to x? = 4ay atPis px—y-— ap2 =0 3
d) The following is a correct solution to a problem. 2
y= 2241 ' (i) Find the point 7, the intersection of the tangents at P and 0. 2
B o (iiil) Find the mid-point M of the chord PQ. 1
dx

(iv) Find the locus of M as P and Q vary given that T always lies on the line

dy
a2, 5) —==22) y=-2a 3

=4
. Equation is (@) T f()=3"+1 find f7'(x). 2
y-5=4(x-2)
y-5=4x-8
y=4x-3
ie 4x-y-3=0

Question: Explain in detail what the student was asked to find.

e) Find the equation of the normal to y = 3 at (3, 1) 3
* End of Paper
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