11

T
3. A garden in the form of a sector with centre O, radius 18cm and angle 2

radians is shown below.

The garden is to be fenced on all sides. How much fencing wire will be needed?
(2 marks)

1
4. Solve the trigonometry equation sin (6 +45%) = P for 00< 8 < 3600

(2 marks)

5. Calculate the value of the side angle © shown in the triangle given below.

6 cm 4 cm
6
- (2 marks)
8 cm
6. Sketch the graph of y = 2 sin (8 + 909) for 0°< 6 < 3600 (2 marks)
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STRAND 6 MATRICES AND TRANSFORMATION [7 marks]
e This strand has 2 Questions.
* Choose the best answer and write the letter of your choice for Question 1.

* Show all working for Question 2.

1. Under Reflection, all points on the mirror line are invariant. The other
invariant features are?

A. length, angle, size and area.
B. length, angle, orientation and area.
C. length, angle, features and orientation.

D. length, angle, shape and features. (1 mark)

2. Triangle ABC shown below is transformed by the matrix M = E _OJ

AY
A(1,2)
X
©  B(1,0) C(3,0)
\

The coordinates of A’ = (1,-2) under the transformation by matrix M.

(i) Find the coordinates of B’ and C’ the images of B and C under the
transformation by matrix M. (2 marks)

(i) On a pair of axes given in the Answer Booklet draw and label the image
A’B’C’ on this triangle. (2 marks)

(iii) Describe fully the transformation represented by matrix N. (1 mark)

(iv) Give the coordinate of one of the invariant points under this
transformation. (1 mark)
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STRAND 7 STATISTICS [6 marks]
e This strand has 3 Questions.

¢ Choose the best answer and write the letter of your choice for Questions 1-2.
e Show all working for Question 3.

1. In which of the following distributions do the mode and the median have
the same value.

A 1,1,2,2
B. 1,2,3,4
C. 1,4,4,9
D. 3,3,6,9,11 (1 mark)

2. A set of scores has standard deviation of 3. If all the scores are added by 4,
the new standard deviation will be

A 3
B. 6
c. 9
D. 7 (1 mark)

3. The table below shows scores from a maths quiz.

x f Jx (x - %)2 fle - %)2
1 i 4 4
2 4 8
8 9 27 0 0
4 6 - 24 : 1 6
Total 20 60
(i) Calculate the mean score. (1 mark)

(i) Hence, complete the table by filling in the missing values in the boxes in
the boxes in the Answer Booklet. (2 marks)

(iii) Calculate the standard deviation. (1 mark)
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STRAND 8 PROBABILITY [10 marks]

e This strand has 5 Questions.

* Choose the best answer and write the letter of your choice for Questions 1-2.
e Show all working for Question 3 — 5.

1. A set of quiz scores is normally distributed with mean = 15 and standard
deviation = 3.

A score selected at random is very likely to lie between
A. 12and 18
B. 9 and 21
C. 6 and 24
D. 15and?24 (1 mark)

2. The outcomes of a spinner with numbers 1 to 4 and a coin tossed together
are shown below.

spinner
1 2 3 4
; H,1 H,2 H,3 H,4
coin
T,1 T.2 T,3 T,4

What is the probability of getting a head and an odd number?

1
A. -
7 8
2
B. =
3
C _—
8
4
D z (1 mark)
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3. The lattice diagram below shows the sample space of rolling two dice.

Die 2
1 2 3 4 5 6
Ll Ly | (L2) | (L3) [ (L4 | (1,5 | (L.6)
2 | @2 @2 ]e3) ]| @9 ] @5 ] 26
Diel | 3 |(3.)]|G2|G3)|G4a]65]|3.6
4 | 4D | &) | @) [ Ed ] 4,5 | @.6)
5 1GD]GY|6EDH|6GH] 6,5 6.6
6 | (6,1)](6,2) | (6.3) | (6,4) | (6,5 | (6. 6)

L

What is the probability of observing
(a) asum of 7? (1 mark)

(b) an odd number on die 1? (1 mark)

4. A jar contains 4 red marbles and 3 blue marbles. Two marbles are drawn in
succession from the jar without replacement.

What is the probability of picking 2 marbles of the same colour?
(2 marks)

5. The weights of Year 12A and Year 12C students are normally distributed
with a mean of 70 kg and a standard deviation of 5 kg.

(a) What is the probability that a randomly selected Year 12A and Year 12C
student weighs more than 63 kg? Give your answer to 4 decimal places.
(3 marks)

(b) From a sample of 100 Year 12A and Year 12C students, how many may be
expected to weigh more than 63 kg? (1 mark)
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STRAND 9 CALCULUS [18 marks]
e This strand has 6 Questions.

e Choose the best answer and write the letter of your choice for Questions 1-2.
e Show all working for Question 3 — 6.

1. The derivative of a function f(x) is given by f(x) = -2x.

For which values of xis the function f(x) decreasing?

A, x=<0
B. x>0
E. x<0
D. xz0 (1 mark)

2. The line y = —3x + 9 is tangent to the parabola f(x) at x= 2

N
y=—-3x+9
|
1 > X
0 2 \
[
f’(2) is equal to ,
A -6
B 4
c. 2
D -3 (1 mark)
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3. The area bounded by the curve g(x) = x* —3x and the x-axis is shaded
below.

¥y
A
g(x)= x2-3x
o 3 > X
Calculate the area of the shaded region. (3 marks)

4. A cubic function is given by the equation y = x3+x2—-5x+3

d
() Differentiate to find E% (2 marks)

(i) Hence, determine the coordinates of the turning points. (3 marks)

d
5. The gradient function of a curve is given by E);’ =2x—3.

Find the equation of the curve given that it passes through the point (1, 5).
(3 marks)

6. A BLK factory produces rugby jerseys and sells them for $85 each. The cost,
in dollars, of making x jerseys is given by C(x) = 42x% + x

(a) What is the cost of making a set of jerseys for 25 players?

(1 mark)
(b) Find the formula for the profit made by selling x jerseys.
(2 marks)
(c) Determine the number of jerseys the factory should produce and sell to
maximize its profit. (2 marks)
THE END
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Formulae
Strand 1 - Basic Mathematics
Exponents Logarithms
. a™xgh =gm+n [. logab=Ioga+logh
a
| 2. @™ g"=a""" a0 2 !agg=!oga—!ogb
i 3. @ m )n=ﬂnm 3 log =g log x
4, (ab)™ = a"p™ 4.y =p¥ o Fﬂgbj-‘ =¥
a =1 ca =0 5. yv=e" e x=n ¥y (!'H = r'OgeJ")
Strand 2 - Algcbra
Arithmetic Sequence Geometric Sequence
I. T =a+(n—-1)d _on
i 7 1, s”=*—4"(l ")
2 8§ ="paain-iv] 1=
nooa
2. TN e
Quadratic Formula
———— - _ a4 e
‘ ) —bi\‘llbz — dae ? N = - it PI =
£ T 2a
Strand 3 - Graphs
Equation of & circle centre (a, b) with radius ris
(x~a)? -'r{Jr—b)E =2
|
Strand 4 - Coordinate Geometry
; I. Distance 3. Gradient
q cf:J(_rl ] )2 {3y, =, ]2 pratiadi

Xy =R,

2. Equation of the line through (x,, 3.}

and (x, .1, }is

¥y-i, = mlx—x,)
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Strand 5 - Trigonometry
Area

I. Areaofl triangle =%absin &

-

2. Area of Sector = % 1'26

Basic Functions

Sine and Cosine Rules
I a b c

sind sinB sinC

2, azzbz 4 C'2~2bc.'cosA

. sing=2 4. colezizc?se
r y  sin8
r X% r 1
¥ 2, cosb== 5. secl=-—=
7 x cosf
P I - 1
1 8 3. Ia.nBl:-}--=5ma 6. cosed}=’—= -
X x cosb 3 sinf
Basic [dentities
2, .0
l. cos™ @ +sm~8=1
2 lanze +1 :secze
Strand 6 — Matrices and Transformation
[a b}
I M= s
e d)
1 fd =B
I detM (M[)=ad - be 5 B e mpkl }
H\II e o

Strand 7 - Statistics

Individual Daia

. = 2x

S IK{M

)

Strand 9 - Calculus

Differentiation

LS (x') = nx'

dx

1 —1

Indefinite Integral

Jr+1
[.\‘"dx =2

n+1
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Strand 8 - Probability

AREAS UNDER NORMAL PROBABILITY CURVE

The tabulated vajue is the probability that the stondard!zed
rormal variate 2 [with u=C, c=1) lies Setween O and z.

c.g. P(C < 2 < 1,43) = 42.34%

0 z
) T
1 2 ] 5 b 7
= |5 . : b e leselrs s
0.0 |.coco L0040 .00BO L0120 .Q160 .0199 ,0233 .027% .0319 .035% [ & £ 12 |1& 20 24 |28 32 38
C.1 |.0398 .0L3IB 0478 .0517 .0557 .0596 .0636 0675 .0714 0754 | & € 12 |ve 70 24 |28 32 36
0.2 |.0793 .0B32 .CB71 .0910 .0948 .0987 1026 .106% 1103 .1vkY | & B 12 [15 19 22 {27 31 1%
0.3 |.1179 1217 (3255 .1293 (1331 1368 1406 .14k3 (148D 1517 | 4 B 1t |us 13 22 |26 30 34
0.5 {1554 L1591 1628 L1664 (1700 .1736 .1772 .1B0B 1844 L1875 | 4 7 10 |i1& 18 22 |28 29 32
0.5 |.1915 ,195C .1385 2019 .2054 .2088 .2123 .2157 .2190 222k | 3 710 |eh 17 21 {24 27 0
0.6 12758 2291 .2324 2357 .2389 .2422 .2454 .2&B6 (2518 .2548 | 3 6 10 |03 16 te |23 26 5
0.7 [.2580 .2612 .2642 ,2673 .270% 2734 .276% .2794 .2823 .2852 | 3 6 9 |1z 15 18 |21 24 27
0.8 [.28B) .Z910 .2539 ,2967 .2996 .3023 ,3051 .3078 .3106 .3133 |3 & B |11 14 17 {19 22 5
0.9 }.315% .31B6 ,3212 .3238 .3264 .37B9 .3315 .334%0 .3365 .3385 | 3 5 8 |12 12 15 J1d 20 23
V.G Loshah o L3h3E L3GE1 L3685 L3506 L3531 (3554 3577 03599 3631 {2 &5 7| % 1w 4 |16 aB
1oy L3843 L 3655 L3680 3708 L3725 L3749 L3770 03780 L3890 L3830 | ¢ 4 6 | & 10 12 [k 1b 13
1.2 1.3BL% L3B69 (3888 .3307 .3925 .394% .3962 3380 .39§7 Jhovs |2 L o5l 7 oe oy |13 1s ik
1.3 14032 .40h3 LDSE L4082 &409% 4115 L4931 L4147 4162 Mij7 |2 i sl b & oim |11 33 iy
b4 L A192 L A207 (A22% L4736 (4251 L4265 .h279 (4297 (4306 k312 [0V 3 u | & ;7 8 |10 13 19
LS5 OLAR3E 0 ON3hs W38T O h370 L3R 438l UhADG LeudE Gu2g  A4Le (S O O R
.6 g hfbz GLE3 4G4 LABA LSS L E505 4515 L 453b A3 LeRT {1 2 2| L oo L |7 B 3
1.7 LAS5L ASEL 4573 G587 (LSl 4599 (LEDD A6 G625 4633 |1 2 2|3 % s |& 4 E
1.8 1L3B4) 464G LSSE L LEGL LLEFY L4578 (46BS 4893 (4699 LA7DE |1 v 2z | 3 & 4 |5 & &
1.8 1A713 h71s AF28 Lh733 LA738 LATAN LSO .a756 L4761 437 |1 0 21z 3 4| b o5 s
2.0 14777 14778 L47B3 O4TBE L4753 47B ABu LBOB 4Brz 4gry [ o 0 0 |2 o7 3]y ohow
2.1 LhB2I L AB26 LAZ30 L4B3L 4E3E .LB47 .4B4E 4BSD 4Bty 485y fo 1 1 [ 2 oz |3 3 4
2.7 |.4BB1 L UBBL | 4BEE 4871 _LB?3 _LE7E _ABE1 L 4BEL J4BB7 L5830 12 1 T &8 2123 3
£.3 |.4893  LB9S . LESE 4907 490k L4306 L4509 L8131 4513 L4916 | 0 & | 1 4 2|12 2 2
E.4OLRSTE (b520 ko2 (G925 4327 (4520 4931 (6932 4934 4934 | 5 O ) A | 1 2 z
7.5 |.4938 (4940 L4341 4941 (49kS L LSMA L9MB L434% L4951 .&S52 fo ¢ O o1 1|1 1o
2.6 |.4953 .4955 k336 4957 435S . LSS0 .L9E1 (4962 (4963 436k | 0 © O f o 3 1)1 1 7
2.7 |.4965 .h96h 5967 .4968 4965 _L37C (4971 .4372 L4973 .4Sy o O O @€ © 1 11
2.8 | 4974 4975 4376 4977 4977 4578 4979 4979 .49B0 .4%B1 {0 0 ofe o ¢ | ¢ o
2.9 | 4361 4962 (4382 (49B3 .49BL 4984 (L9BS .43B5 .49B6 .4sBE | o 0 of e o an e 9
3.0 [.u387 L4987 (4gE7 .A9BE .LOBE 4389 .L9Bc .4%B9 L4990 L4390 |0 0 9| C 0 0| ¢ o o
3.1 1.4530 .UZ9T 4891 4991 .4397 .4992 .4992 4852 .4993 k%53 | 3 0 ¢ | & o o |e © o
3.7 |.4%93 .4953 .L93k 499k .459% 499k 499k 4935 _h995 4935 f 0 D o) o o o0 |0 o 2
3.3 [.h995  .h955 L4395 (4996 L4956 (4996 4995 4996 .L996 4597 {0 O O | ¢ o O | ¢ O @
3.4 1.4897 L9977 4997 L4997 L4997 4997 .4997 .4397 k997 4988 {0 0 0|0 o o |0 G ©
3.5 |.439E .4398 .L99B .499B 4935 _LooB 4598 _L3s8 4998 L4938 [0 0 0| o o ©olo o o
3.6 1.ho3f  .Lg9B .4999 .4999 4933 .4999 .493% .4g33 .L99g .49%s |6 0 o0l o o o]0 o0 ¢
3.7 1.k233 (4999 (4999 L4999 (4530 4999 .h995 .435% . k999 .499% [ 0 6 O o o O @ 3 ¢
3.8 1.k999 4399 4995 4993 .A999 .4599 .4939 4395 .4999 .4993 { P © 0|0 0 Of o0 C @
3.3 |.500C .5000 .5000 .5000 .5000 .5000 .5000 .5000 .5000 .5000 ] 0 © 0| @& 2 0|60 0 ¢
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