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Question 1

(4 marks)
a Differentiate the following expression with respect to b
—3sin? (2b) — 4tan (d)
A
—6sin (4b)
B
—30sin (4b)
C
—sin® (2d?)
D
_ 3sin(4b)
5
(1 mark)
b Integrate the expression with respect to z
12
2743
A
—12log(2z+3)+C
B
—6log(2z+3)+C
C
—6log(2z+3)—-24C
P 3log(2z+3
_ M -+ C
2
(1 mark)

¢ Differentiate the following expression with respect to p:

(—5p2—4p+1)§
—4p* +2p -5
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S
3

8(=5p—2)(-5p*—4p+1)

27
C 5
224(—5p—2)(-5p*—4p+1)°
3
D 5
16(—5p—2) (—5p* —4p+1)°
3
(2 marks)
Question 2
Consider the equation
cos?(0) +3sin(0) —3 =0,

where 6 € [0,2x]. Give all answers in exact form.
a Use the identity cos?(8) = 1 —sin?(8) to write the equation as a quadratic in sin(6), and
hence state all possible values of sin(0). (2 marks)

b Hence find all solutions of the equation. (2 marks)
Question 3
Consider the function f(x) = x> +4x+ 11 and the point P(1,0).
(1 mark)

a Show that the point P is not on the graph of y = f(x).
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b Consider a point Q (a, f(a)) on the graph of f. Find the slope of the line connecting P and
Q interms of a. (1 mark)

¢ Find the slope of the tangent to the graph of f at Q in terms of a. (1 mark)

d Let the tangent to the graph of f at x = a pass through P. Find the values of a. (2 marks)

e Give the equation of one of the lines passing through P that is tangent to the graph of
f- (1 mark)

Question 4
On any given day the depth of water alongside a jetty is modelled by the function
. (Tt
h(1) = 4sin (€> 18, 0<r<12,

where & is the depth in metres and ¢ is the time in hours after 8 am. Give all answers in exact
form.

a Find the minimum depth. (1 mark)
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b Find the values of ¢ for which A(¢) = 10. (2 marks)

¢ Find the maximum depth and the value of  at which it occurs. (2 marks)

Question 5

A council reviews each street tree at its yearly assessment. Let A be the event that a randomly
chosen street tree will need pruning, and let B be the event that it will need mulching. It is known
that

1 2 1
a State the probability that a randomly chosen street tree will need mulching but will not
need pruning. (1 mark)
b Find Pr(AUB). (1 mark)
¢ Find Pr(A | B). (2 marks)
d State, with justification, whether A and B are independent. (2 marks)
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Question 6

Consider the system of equations

(k+4)x+4y =2,
3x+ky=k+3

where k € R. Give all answers in exact form.

a Find the values of k for which the system has a unique solution. (2 marks)

b Determine the value of & for which the system has an infinite number of solutions.(3 marks)

¢ Determine the value of k for which the system has no solution. (2 marks)

Question 7

A tilemaker wants to make square tiles of size 40 cm x 40 cm. The front surface of each tile is
painted in two different colours that meet the following conditions.

« Condition 1: each colour covers half the front surface of a tile.

+ Condition 2: the tiles can be lined up in a single horizontal row so that the colours form a
continuous pattern.

The corners of each tile are at (0,0), (40,0), (40,40) and (0,40). On a Type A tile the colours are
divided by

. X
f(x) = 10sin (%) +a, a€R,
and on a Type B tile they are divided by

X 3x2
— 2% 420.
g(x) 00 + 20 2x+

Give all answers in exact form.
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a Find the value of a so that a Type A tile meets Condition 1. (2 marks)

b Show that a Type B tile meets Condition 1. (3 marks)

¢ Determine the endpoints of f and g on each tile, and hence confirm that Type A and Type
B tiles can be placed in any order to meet Condition 2. (1 mark)

d Find the gradient of the Type B dividing curve at each vertical edge of a tile, and state what

this means when two Type B tiles are placed side by side. (2 marks)
Solutions
1. (a) A
(b) B
(c) D
2. (a)

(1 —sin*(0)) +3sin(0) —3 =0, sin*(8) —3sin(6) +2=0, (sin(6) —2) (sin(8) — 1) =0, sin(0) =1

or sin(@)=2, Since —1 <sin(0) < 1, the value 2 is rejected

(b) Using the required working, the answer is sin(6) =1, 6 = 7.

3. (a) Using the required working, the answer is f(1) = 16, which is not 0, so P is not on the

graph..

(b) Using the required working, the answer is mpg = 2970 — ”zf;‘f”l*“.

(c) Using the required working, the answer is f'(a) = 2a +4.

(d) Using the required working, the answer is Equating the two slopes:
2a44=CHatll 294 15-0,a=-3,5.
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e) Using the required working, the answer is Ata =35, f'(a) = 14, y = 14x — 14.

a) The sine term has minimum value —1, Ay, =8—4 =4 metres

)

)
b) Using the required working, the answer is sin (2Z) =1 1 =1, 5.
)

c) Using the required working, the answer is hp,x = 8+4 =12 metres, r =3 hours after
8 am.

(
(
(
(

(a) Using the required working, the answer is Pr(BNA’) = Pr(B) —Pr(ANB) = 2 —

(b) Using the required working, the answer is
Pr(AUB) = Pr(A) +Pr(B) —Pr(ANB) = LI
B 25 510
1
(c) Using the required working, the answer is Pr(4 | B) = Zz? = 1= i
(d) Pr(A)Pr(B) = 1 x 2 =1 Pr(AnB) = 1, Since Pr(ANB) = Pr(A) Pr(B), the events are

independent.

(a) Using the required working, the answer is A unique solution requires the determinant of
the coefficient matrix to be non-zero

K2 44k—1240, (k—2)(k+6) £0, ke R\ {—6,2}

(b) The determinant is zero when k = —6 or k =2, At k = —6 the second equation is a
multiple of the first, so the system is consistent, k= —6

(c) Using the required working, the answer is At k = 2 the left sides are proportional but the
right sides are not, so the equations are inconsistent, k = 2.

(a) Using the required working, the answer is Half the tile area is

1600 0, oy
= 800, /0 (IOSm(E)—i—a)dx—ALOa, 40a = 800, a = 20

(b) Using the required working, the answer is

40 B 32 x4 3 40
A LY 020 ) = |- Z 2420 =800
/0 ( 200 T 20 7 ) * [ 1600 " 20 T o

, which is half of 1600, so each colour covers half the tile.

(c) Using the required working, the answer is f(0) = f(40) = 20, g(0) = g(40) = 20, so
every tile meets its vertical edges at height 20 and the colours join in any order.
. . . . xz "
(d) Using the required working, the answer is ¢'(x) = — 25 +35 -2, ¢/(0) =g/ (40) = -2, s0
the curve leaves one tile at the same gradient as it enters the next and the pattern joins
smoothly.
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