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Question 1

(3 marks)
a Differentiate the following expression with respect to ¢:
(56]21‘2 +3gr+ 1)6
A
- -r+1
B 5
1087 (10gr +3) (5¢°r* +3gr+1)
¢ 5
6r (10gr+3) (5¢°r* +3qr+1)
D 5
6r (10gr+3) (5¢*r* +3qr+1)
5
(2 marks)
b Evaluate the following indefinite integral
6
S —— |
/ (v+1)(5v+2) Y
. Hint: partition the fraction into simpler fractions before integrating.
A
log(3v+3)—log(5v+2)+C
B
10log (3v+3) —10log (5v+2)+C
c 6
- +C
(v+1)(5v+2)
D
2log (3v+3) —2log(5v+2)+C
(1 mark)
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Question 2
Part of the graph of y = f(x) lies above the horizontal axis. The rule
A(k) = 2ksin (k)

gives the area bounded by the graph of f, the horizontal axis and the line x =k, for k > 0. Give
all answers in exact form.

a State the value of A (£). (1 mark)

b Explain why f(k) = A’(k), and hence evaluate f (%). (2 marks)

¢ Find the area bounded by the graph of f, the horizontal axis and the lines x = £ and
x=1. (2 marks)

Question 3
Let (tan(6) — 1) (sin(6) — v/3cos(6)) (sin(0) + v/3cos(6)) = 0. Give all answers in exact form.

a State all possible values of tan(6). (1 mark)

b Hence find all possible solutions for (tan(8) — 1) (sin*(6) —3cos*(6)) = 0, where 0 < 6 <
. (2 marks)
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Question 4
Consider the function f(x) = x> +3x — 6 and the point P(2,0).

a Show that the point P is not on the graph of y = f(x). (1 mark)

b Consider a point Q (a, f(a)) on the graph of f. Find the slope of the line connecting P and
Q in terms 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 5

Consider the equation
2¢0s%(0) —sin(6) +1 =0,

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

hence state all possible values of sin(6). (2 marks)
b Hence find all solutions of the equation. (2 marks)
Question 6

Let f: D — R, f(x) =2log(x+2)—1log, (x+5), where D is the maximal domain of f. Give all
answers in exact form.

a State the maximal domain D of f. (2 marks)

b Show that f(x) = log, ((fcfs)z) for x € D. (1 mark)

¢ Hence solve f(x) = 1. (3 marks)
Question 7

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

Pr(A) ==, Pr(B)= %, Pr(ANB) = %
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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)
Question 8

Let f: D — R, f(x) =log, (x> +x—12), where D is the maximal domain of f. Give all answers in
exact form.

a Find the maximal domain D of f. (3 marks)

b State the equations of the vertical asymptotes of the graph of f. (1 mark)
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¢ Solve f(x) =1log, (18) for x. (3 marks)

Solutions

1. (a) C
(b) D

2. (a) Using the required working, the answer is A (£) = Z.
(b)

b) Using the required working, the answer is By the fundamental theorem of calculus,
differentiating the area function returns the integrand, so

F(k) = A'(K), f(K) = 2kcos (k) +2sin (k), f(%) = @H

(c) Using the required working, the answer is

Jf ran=a(3)-a(5). - X2

3. (a) Using the required working, the answer is
tan(@) =1 or tan(8)==+/3, tan(6) = —/3, 1, V/3.

(b) Using the required working, the answer is
sin®(0) —3cos?(6) = (sin(@) - \/gcos(e)) (sin(e) + \/gcos(e))

, 80 the equation has the same solutions as parta, 6 = 7, %, %”
4. (a) Using the required working, the answer is f(2) = 4, which is not 0, so P is not on the
graph..
(b) Using the required working, the answer is mpp = £@-0 — +3a=6
(c) Using the required working, the answer is f'(a) = 2a + 3.
(d) Using the required working, the answer is Equating the two slopes:

2a+3= “2’;%—6, a(a—4)=0,a=0, 4.

(e) Using the required working, the answer is Ata =4, f'(a) =11, y = 11x—22.
5. (a)
2(1—sin*(0)) —sin(0)+1=0, 2sin*(8) +sin(6) —~3=0, (sin(6) — 1) (2sin(8) +3) =0, sin() =1
or sin(f)=—3, Since —1 <sin(9) < 1, the value —3 is rejected
(b) Using the required working, the answer is sin(8) = 1, 6 = 7.

6. (a) Using the required working, the answer is Both logarithms require a positive argument:
x+2>0andx+5>0,x>—-2and x> -5, D= (—2,).
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(b) Using the required working, the answer is

2
2logy (x+2) = logy ((x+2)2> » logy (<x+2)2) —log, (x+5) = log, (0;125) )

(c) Using the required working, the answer is

22
log, <();4——|—5) ) =1, (x+2)"=4(x+5), *~16 =0, x= 4,4

, From part a, D = (—2,), so x = —4 is rejected and x = 4.

7. (a) Using the required working, the answer is Pr(BNA’) = Pr(B) —Pr(ANB) =% —1 =
(b) Using the required working, the answer is

1 2 1 7
Pr(AUB) =Pr(A Pr(B)—Pr(ANB)==+—-——-, = —
r(AUB) = Pr(A) +Pr(B) —Pr(ANB) = S + 2 — 2, = 15
1
(c) Using the required working, the answer is Pr(A | B) = Prp(ﬁgf) =3, =1

W

(d) Pr(A)Pr(B) =4 x 2 =1 Pr(AnB) = i, Since Pr(ANB) = Pr(A) Pr(B), the events are
independent.

8. (a) The logarithm requires a positive argument:
P Hx—12>0, (x—3)(x+4) >0, D= (—o0,—4)U(3,00)

(b) The argument approaches 0 at the ends of D, where (x—3) (x+4) =0, x=—-4, x=3

(c) Using the required working, the answer is
¥ 4+x—12=18, x> +x—30=0, (x—5)(x+6) =0, x=—6, 5, Both solutions lie in D, so
both are accepted..
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