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Test Instructions

Check that this question booklet has your 
correct details printed on it (eSIS number, 
name, date of birth, school name, class). 
If not, write the correct information neatly  
in the spaces provided.
You are allowed 85 minutes for this test.
You must not use a calculator.

There are two types of question:

Type 1: Multiple choice (30 questions)
Each question has four possible answers.  
Only one is correct.
Use only a pencil to shade in the  
answer bubble of your choice.
If you make a mistake then rub out  
your answer completely and shade  
in the bubble of your new answer.

Type 2: Open response (10 questions)
Write your answers in the spaces provided 
within the test booklet.
Do not write outside the answer spaces.
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? cos 60° áª«b »g Ée  1  

√3   12 √3   12 √2   12  

y = f ( x ) `d ÊÉ«ÑdG π«ãªàdG »∏j Éª«a  2  

? y = f (  + 2 ) πqãÁ  »∏j É‡ ÊÉ«H π«ã“ …CG
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 1 What is the exact value of cos 60º ?

 1
2  1

2 √2  1
2 √3  √3

 2 This is a graph of y = f ( x )

Which of the following is the graph of y = f ( x  + 2 ) ?
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.ácöT É¡à≤≤M »àdG ìÉHQC’G áª«b ‹ÉàdG ÊÉ«ÑdG π«ãªàdG qÚÑj  3  

? ìÉHQC’G øe áq«ªc ÈcCG ácöûdG â≤≤M áæ°S …CG ‘

2006   2005   2002   2000  

?√ÉfOCG qÚÑŸG å∏ãŸG ‘ tan  áª«b »g Ée  4  

5
12  

5
13  

12
13  

12
5  

?»∏j É‡ x3 + x – 10 `d kÓeÉY πμ°ûj …òdG Ée  5  

x – 1  

x – 2  

x – 5  

x – 10  

2001 2002 2003 2005 20062004

1000000

2000000

0
2000

13

12

5

á≤«bO ÒZ ¢ù«jÉ≤ŸG
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 3 The following graph shows the amount of profit a company made.

In which year was the profit highest?

 2000  2002  2005  2006

 4 In the triangle shown, what is the value of tan  ?

 5
12

 5
13

 12
13

 12
5

 5 Which of the following is a factor of x3 + x – 10 ?

 x – 1

 x – 2

 x – 5

 x – 10

2001 2002 2003 2005 20062004

1000000

2000000

0
2000

Year

Profit

13

12

5

Not to scale
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:  h  ÚàjhGõ∏d »∏j Ée ójó– ”  6  

cos  = 0.6 h cos  = 0.8 , sin  = 0.8 , sin  = 0.6

sin(  + ) áª«b óLhCG

 

y = x2 + x – 6 ‹ÉàdG ÊÉ«ÑdG π«ãªàdG  qÚÑj  7  

? x2 + x – 6 < 0 πM ƒg Ée

– 3 < x < 2  

– 2 < x < 3  

x > 2 hCG x < – 3  

x > 3 hCG x < – 2  

2

–2

–6

–4

4

6

–5 5

8

x

y

0
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 6 For the angles  and  it is given that:

sin  = 0.6, sin  = 0.8, cos  = 0.8 and cos  = 0.6

Find the value of sin(  + )

 

 7 The following graph shows y = x2 + x – 6

What is the solution to x2 + x – 6 < 0 ?

 – 3 < x < 2

 – 2 < x < 3

 x < – 3 or x > 2

 x < – 2 or x > 3

2

–2

–6

–4

4

6

–5 5

8

x

y

0
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.§ q°ùH  8  

6 log
a
 x + log

a
 1
x4

 

.√ÉfOCG øjQƒëŸG ≈∏Y y = ( x + 3 ) ( x – 2 ) ( x + 1 ) `d ÊÉ«ÑdG π«ãªàdG º°SQG  9  

0

1

2

3

4

5

6

7

–3

–4

–5

–6

–7

–2

–1

0–1–2–3–4–5–6–7 1 2 3 4 5 6 7 x

y
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 8 Simplify:

6 log
a
 x + log

a 

1
x4

 

 9 Sketch the graph of y = ( x + 3 ) ( x – 2 ) ( x + 1 ) on the axes below.

0

1

2

3

4

5

6

7

–3

–4

–5

–6

–7

–2

–1

0–1–2–3–4–5–6–7 1 2 3 4 5 6 7 x

y
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sin A = 0.6 √ÉfOCG sÚÑŸG åq∏ãŸG ‘  10  

?tan A áª«b Ée

0.36  

0.40  

0.75  

0.80  

( ) = x3 +  4x2 + 5x + 3 :‹ÉàdÉc P ádOÉ©ŸG ójó– ºàj  11  

.áq«∏c kGOGóYCG c h b h a ¿ƒμJ å«ëH ( ) = ( x + 2 ) ( x2 +  ax + b ) + c πμ°T ≈∏Y P ( x ) øY qÈY

 

 ≥jOÉæ°üdG §£fl ¤EG π°UƒJh ´ƒf πc øe äÉæ«Y ™ªéH ΩÉb .ìÉØàdG øe ÚØ∏àfl ÚYƒf ¿GRhCG áfQÉ≤e ò«ª∏J OGQCG  12  

.á«dÉàdG Úà°VQÉ©dG äGP á«fÉ«ÑdG

?»∏j É‡ áë«ë°üdG IQÉÑ©dG »g Ée

ìÉØàdG øe ô¨°UG OóY 1 áæ«©dG ‘ óLƒj  

ÉfRh ÈcCG 2 áæ«©dG ‘ ìÉØàdG  

ô¨°UCG ióeh ≈∏YCG §«°Sh 1 áæ«©dG ‘ ìÉØà∏d  

2 áæ«©dG ‘ ìÉØàdG øe ÈcCG OóY ´ÉÑj  

A

180 200 220 240

8111-10
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 10 In the triangle shown, sin A = 0.6

What is the value of tan A?

 0.36

 0.40

 0.75

 0.80

 11 The polynominal P is defined as P ( x ) = x3 +  4x2 + 5x + 3

Express P ( x ) in the form P ( x ) = ( x + 2 ) ( x2 +  ax + b ) + c, where a, b and c are whole numbers.

 

 12 A student wants to compare the weights of two different varieties of apple.

He collects a sample of each variety and produces the following box-and-whisker plots.

Which of the following is a correct statement?

 There are less apples in Sample 1.

 The apples in Sample 2 are heavier.

 The apples in Sample 1 have a higher median and a smaller interquartile range.

 More apples in Sample 2 are sold.

A

180 200 220 240

Sample 1

Sample 2

weight in grams
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tan2  + 1 = sec2  á≤à°ûe OÉéjE’ sin2  + cos2  = 1 á≤HÉ£àŸG Ωóîà°SG   13  

 

?á«dÉàdG OGóYCÓd Ú©HôdG ÚH ióŸGh §«°SƒdG ƒg Ée  14  

7881010101113131418

3 = Ú©HôdG ÚH ióŸG h 10 = §«°SƒdG  

5 = Ú©HôdG ÚH ióŸG h 10 = §«°SƒdG  

3 = Ú©HôdG ÚH ióŸG h 11 = §«°SƒdG  

5 = Ú©HôdG ÚH ióŸG h 11 = §«°SƒdG  

? 2x – 5 > 1 áæjÉÑàŸG πM áYƒª› πã“ á«JB’G á«fÉ«ÑdG äÉeƒ°SôdG …CÉa ,»≤«≤M OóY x âfÉc GPEG  15  

? x3 + 2x2 – 6x – 4 `d πeÉY »g IQÉÑY …CG  16  

x – 2  

x – 1  

x + 1  

x + 2  

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5
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 13 Use the identity sin2  + cos2  = 1 to derive tan2  + 1 = sec2

 

 14 What is the median and interquartile range of the following numbers?

7 8 8 10 10 10 11 13 13 14 18

 Median = 10 and interquartile range = 3

 Median = 10 and interquartile range = 5

 Median = 11 and interquartile range = 3

 Median = 11 and interquartile range = 5

 15 If x can be any real number, which one of the following graphs represents the solution to 2x – 5 > 1?

 16 Which expression is a factor of x3 + 2x2 – 6x – 4?

 x – 2

 x – 1

 x + 1

 x + 2

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5
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cos x  q»ãq∏ãŸG ÒÑ©qàdG §«°ùÑJ ø pμ oÁ  17  

?ÒÑ©qàdG Gò¡d IQƒ°U §°ùHCG Ée

sin 1 tan 1
cos 1   sin2x   1   tan2x  

.Ú«dÉàdG øjQƒëŸG ≈∏Y y = 3x `d ÊÉ«ÑdG π«ãªàdG º°SQG  (a  18  

3x = 5 π◊ ÊÉ«ÑdG π«ãªàdG Ωóîà°SG  (b

x  = 
 

?»∏j É‡ í«ë°üdG ƒg Ée  19  

cos (  – 90 ) = sin  

cos (  – 90 ) = – sin  

cos (  – 90 ) = cos  

cos (  – 90 ) = – cos  

2

1

3

4

–1–2 1 2

5

7

6

8

9

10

x

y

0
0
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 17 The trigonometric expression sin x tan x
cos x   can be simplified.

What is the simplest form?

 tan2x  1  sin2x  sin 1 tan 1
cos 1

 18 a) Draw the graph of y = 3x on the axes below.

b) Use your graph to solve 3x = 5

x = 
 

 19 Which of the following is correct?

 cos (  – 90 ) = sin 

 cos (  – 90 ) = – sin 

 cos (  – 90 ) = cos 

 cos (  – 90 ) = – cos 

2

1

3

4

–1–2 1 2

5

7

6

8

9

10

x

y

0
0
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? x – 10 ≈∏Y x2 – 3x + 2 º°ù≤j ÉeóæY »bÉÑdG ¿ƒμj GPÉe  20  

–8  

53  

72  

132  

? log
2
8 áª«b »g Ée  21  

1
3  

2  

3  

4  

? f ( x ) = log
a
x ádGó∏d á«°ùμ©dG ádGódG »g Ée  22  

f –1( x ) = ax  

f –1( x ) = xa  

f –1( x ) = log
a 
y  

f –1( x ) = log
a
( log x )  

? tan 240° `d á≤«bódG áª«≤dG »g Ée  23  

1
2  

1  

√3
2  

√3  

8111-16
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 20 What is the remainder when x2 – 3x + 2 is divided by x – 10 ?

 –8

 53

 72

 132

 21 What is the value of log
2
8?

 1
3

 2

 3

 4

 22 Which is the inverse of the function f ( x ) = log
a
x ?

 f –1( x ) = ax

 f –1( x ) = xa

 f –1( x ) = log
a 
y

 f –1( x ) = log
a
( log

a 
x )

 23 What is the exact value of tan 240° ?

 1
2

 1

 
√3
2

 √3

8111-17
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y = P ( x ) §£fl »∏j Éª«a  24  

? y = –P( –x ) ¤EG Oƒ©j »∏j É‡ §£fl …CG

0
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0 2–2 x
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4
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4
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4

0 2–2 x

y
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 24 This is the graph of y = P ( x )

Which of the following is the graph of y = –P( –x ) ?
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4

0 2–2 x

y

0
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2

4

0 2–2 x

y

0
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 …hGôë°üdG ≥jô£dG ≥jô£dG ‘ É¡ª«fl øe Üô≤dÉH ô“ »àdG äGQÉ«°ùdG ÚH ≥FÉbódÉH øeõdG IQÉ°S â°SÉb  25  

.ÚàYÉ°S ∫ÓN

6, 6, 8, 9, 10, 11, 13, 13, 20, 24 »g É¡à∏é°S »àdG áæeRC’G âfÉch

.äÉfÉ«ÑdG øe áYƒªéŸG √ò¡d …QÉ«©ŸG ±Gôëf’Gh §°SƒàŸG äóLhCG ºK

.24h 20 øjÒNC’G øjöüæ©dG ±òM äQôbh

?á«dhC’G º«≤dÉH áfQÉ≤e …QÉ«©ŸG ±Gôëf’Gh §°SƒàŸG Ò¨àj ∞«c

ÉªgÓc ¢ü≤æj  

ÉªgÓc OGOõj  

…QÉ«©ŸG ±Gôëf’G ¢ü≤æjh ¬dÉM ≈∏Y §°SƒàŸG ≈≤Ñj  

 …QÉ«©ŸG ±Gôëf’G OGOõjh §°SƒàŸG ¢ü≤æj  

 ?kÉª¶àæe ¢ù«d ‹ÉàdG ÊÉ«ÑdG π«ãªàdG ¿ƒμj á£≤f ájCG óæY  26  

( 6, 2 )   ( 4, 0 )   ( 2, 2 )   ( 1, 1 )  

?¿ÉjOGôdG ¤EG É¡∏jƒ– óæY 18° »g Ée  27  

.ájöûY OGóYCG áKÓK ¤EG ∂àHÉLEG p§YCG

0.157  

0.300  

0.314  

0.150  

1 2 3 5 64

1

2

3

4

x

y

0
0
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 25 Sara measured the time in minutes between cars passing her camp near the desert road over a two 

hour period.

The times she measured were 6, 6, 8, 9, 10, 11, 13, 13, 20, 24

She calculated the mean and standard deviation for this set of data.

She decided to reject the two outliers ( 20 and 24 ).

How do the new mean and standard deviation compare to her original ones?

 The mean and standard deviation both decrease.

 The mean and standard deviation both increase.

 The mean stays the same and the standard deviation decreases.

 The mean decreases and the standard deviation increases.

 26 At which point is the following graph not smooth?

 ( 1, 1 )  ( 2, 2 )  ( 4, 0 )  ( 6, 2 )

 27 What is 18° converted to radians?

Give your answer correct to three significant figures.

 0.157

 0.300

 0.314

 0.150

1 2 3 5 64

1

2

3

4

x

y

0
0
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.√ÉfOCG §£îŸG ¤EG ô¶fCG  28  

?á∏∏¶ŸG á≤£æŸG ¿ÉØ°üJ »∏j É‡ ÚàæjÉÑàe áqjCG

y < x + 1 h y + x < 5  

y > x + 1 h y + x < 5  

y < x + 1 h y + x > 5  

y > x + 1 h y + x > 5  

y = a2.4h x = a3.6 s¿CG ¢Vôa pG  29  

? log
a
( xy ) áª«b ¿ƒμJ Éªa

1.2a   6   1.5   1.2  

π°UCG øe kÉÑdÉW 25 É¡«a á«FGƒ°ûY áæ«Y IQÉ°S äòNCG  30  

12 ∞°üdG øe kÉÑdÉW 150h 11 ∞°üdG øe ÖdÉW 100

?áæ«©dG √ò¡d 12h 11 ÚØ°üdG ÜÓW øe Üƒ∏£ŸG Oó©dG ƒg Ée

12 ∞°üdG øe ÖdÉW 
 
    11 ∞°üdG øe ÖdÉW 

 

y + x = 5

x

y y = x + 1

8111-22
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 28 Look at this diagram.

Which of the following two inequalities describes the shaded region?

 y + x < 5 and y < x + 1

 y + x < 5 and y > x + 1

 y + x > 5 and y < x + 1

 y + x > 5 and y > x + 1

 29 Let x = a3.6 and y = a2.4

What is the value of log
a
( xy ) ?

 1.2  1.5  6  1.2a

 30 Sara takes a stratified random sample of size 25 from a population of 

100 Grade 11 students and 150 grade 12 students.

How many grade 11 students and how many grade 12 students are required in this sample?

 
 Grade 11 students    

 
 Grade 12 students

y + x = 5

x

y y = x + 1

8111-23
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.ádGód ÊÉ«H π«ã“ »∏j Éª«a  31  

?ádGódG ióeh ∫É› ƒg Ée

–2 < y < 3 ƒg ióŸGh – 4 < x < 5 ƒg ∫ÉéŸG  

– 4 < y < 5 ƒg ióŸGh – 2 < x < 3 ƒg ∫ÉéŸG  

–2 > y > 3 ƒg ióŸGh – 4 > x > 5 ƒg ∫ÉéŸG  

– 4 > y > 5 ƒg ióŸGh – 2 > x > 3 ƒg ∫ÉéŸG  

x = – 113.5° ƒg cos x = – 0.4 `d ∫ƒ∏◊G øe óMGh  32  

0° ≤  x  ≤ 360° `d cos x = – 0.4 πM óLhCG

x = 
 
 h x = 

 

0

1

2

3

–3

–2

–1

0–1–2–3–4–5 1 2 3 4 5 x

y
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 31 This is the graph of a function.

What is the domain and range of the function?

 The domain is – 4 < x < 5 and the range is –2 < y < 3

 The domain is – 2 < x < 3 and the range is – 4 < y < 5

 The domain is – 4 > x > 5 and the range is –2 > y > 3

 The domain is – 2 > x > 3 and the range is – 4 > y > 5

 32 One solution of cos x = – 0.4 is x = – 113.5°

Solve cos x = – 0.4 for 0° ≤  x  ≤ 360°

x = 
 
 and x = 

 

0

1

2

3

–3

–2

–1

0–1–2–3–4–5 1 2 3 4 5 x

y
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 ¿ÉëàeG ‘ kGò«ª∏J øjöûYh áKÓK èFÉàf ‹ÉàdG (¥GQhC’Gh ¥É°ùdG §£fl) á«FÉ°üME’G ¢ù«jÉ≤ŸG ójó– º°SQ qÚÑj  33  

.Ωƒ∏©dG ¿ÉëàeGh äÉ«°VÉjôdG

?áë«ë°üdG IQÉÑ©dG »g Ée

.Ωƒ∏©dG ¿ÉëàeG øe ÈcCG ióeh ≈∏YCG §«°Sh äÉ«°VÉjôdG ¿ÉëàeG iód  

.¬°ùØf ƒg Ωƒ∏©dGh äÉ«°VÉjôdG ‘ ióŸG qøμdh π°†aCG äÉ«°VÉjôdG èFÉàf q¿EG  

.Ωƒ∏©dG ¿ÉëàeG øe π¡°SCG äÉ«°VÉjôdG ¿ÉëàeG  

.Ωƒ∏©dG ¿ÉëàeG øe ≈fOCG äÉ«°VÉjôdG ¿ÉëàeG §«°Sh  

y = sin x `d ÊÉ«ÑdG π«ãªàdG ‹ÉàdG §£îŸG qÚÑj  34  

y = sin–1x `d ÊÉ«ÑdG π«ãªàdG Éª¡°ùØf øjQƒëŸG ≈∏Y º°SQG

2 | 6 = 26 :ìÉàØe äÉ«°VÉjôdG Ωƒ∏©dG

7 2 3 6

5 3 1 5 7 8

9 9 3 1 4 0 4 5 6 7 9 9

8 7 6 5 4 2 1 0 5 1 3 6 8 9

9 8 7 5 4 1 0 6 4 5 6 8

3 0 7 8

1

–1

–1 1 x

y

0
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 33 This back-to-back stem-and-leaf plot shows the results of twenty-three students in a mathematics test 

and in a science test.

Which is a correct statement?

 The mathematics test has a higher median and a larger range than science.

 The mathematics results are better but the range in the maths and science is the same.

 The mathematics test is easier than the science test.

 The mathematics test has a lower mean than the science test.

 34 The diagram shows the graph of y = sin x

On the same axes draw a graph of y = sin–1x

Mathematics Science Key: 2 | 6 = 26

7 2 3 6

5 3 1 5 7 8

9 9 3 1 4 0 4 5 6 7 9 9

8 7 6 5 4 2 1 0 5 1 3 6 8 9

9 8 7 5 4 1 0 6 4 5 6 8

3 0 7 8

1

–1

–1 1 x

y

0
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f: R  R, ( x ) = 1
2 ( x – 1) :Éæjód øμàd  35  

? f –1 á«°ùμ©dG ádGódG »£©J »àdG IóYÉ≤dG »g Ée

f –1( x ) = 2x + 1  

f –1( x ) = 2x – 1  

f –1( x ) = 2
x – 1  

f –1( x ) = x + 1
2  

.ÜöV π°UÉM πμ°T ≈∏Y cos 5x + cos 3x ÖàcG  36  

 

a ¬°Sƒb ∫ƒWh r √ô£b ∞°üf …ôFGO ´É£b Éæjód  37  

3 : 2 »g r ¤EG a áÑ°ùf

?¿ÉjOGôdÉH M ájhGõdG ¢SÉ«b Ée

1.5  

0.67  

0.6  

0.4  

M

r

a
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 35 Let f: R  R, f ( x ) = 1
2 ( x – 1)

What is the rule for the inverse function f –1?

 f –1( x ) = 2x + 1

 f –1( x ) = 2x – 1

 f –1( x ) = 2
x – 1

 f –1( x ) = x + 1
2

 36 Express cos 5x + cos 3x as a product.

 

 37 The sector of a circle of radius r has arc length a

The ratio of a to r is 3:2

What is the size of angle M, in radians?

 1.5

 0.67

 0.6

 0.4

M

r

a
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6400 ºgOóY ¿Éμ°S øe áæ«Y òNCG Öéj  38  

?»∏j É‡ kÉªéM ô¨°UC’G Ió«÷G áæ«©dG πμ°ûj …òdG Ée

80  

800  

320  

640  

? x `d ÒÑ©J ƒg »∏j É‡ q…G  39  

x = (√92 + 72
 

– 2 × 9 × 7) × cos 34  

x = √92 + 72
 

– 2 × 9 × 7 × cos 34  

x = √92 + 72  

x = √92 –  72  

? á∏°üqàe áqdGO ¿ƒμJ »∏j É‡ ádGO …CG  40  

f ( x ) = 1
x + 1  

f ( x ) = 
|x + 1|
x + 1  

f ( ) = sin ( x + 1)  

f ( ) = tan ( x + 1)  

á≤«bO ÒZ ¢ù«jÉ≤ŸG

9 cm

7 cm

x cm

34˚
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 38 A sample must be taken from a population of size 6400

Which of the following would be the smallest size of a good sample?

 80

 800

 320

 640

 39 Which one of the following is an expression for x ?

 x = (√92 + 72
 

– 2 × 9 × 7) × cos 34

 x = √92 + 72
 

– 2 × 9 × 7 × cos 34

 x = √92 + 72

 x = √92 –  72

 40 Which of the following functions has a continuous graph?

 f ( x ) = 1
x + 1

 f ( x ) = 
|x + 1|
x + 1

 f ( x ) = sin ( x + 1)

 f ( x ) = tan ( x + 1)

9 cm

7 cm

x cm

34˚

Not to scale
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