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Question 1

What is the value of

√156 +√156 +
√
156 + ⋯?

A 8

B 2
√
39

C 12

D 13

E 159
12

F 170
13
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Question 2

If 𝑓(sin(𝑥)) = 0 has a solution at 𝑥 = 𝜋
2 , which of the following 𝑥 could be a solution to

2𝑓(2 sin(𝑥)) = 0

A 𝜋

B 𝜋
2

C 𝜋
3

D 𝜋
4

E 𝜋
6

F 3𝜋
2

G 7𝜋
6

H 5𝜋
4

I There is no such 𝑥
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Question 3

How many solutions are there to

| sin(𝑥2)| − | cos(𝑥2)| = 𝜋
4

in the range 0 ≤ 𝑥 ≤ 𝜋?

A 0

B 1

C 2

D 3

E 4

F 5

G 6

H 7

I 8
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Question 4

What is the value of

1
67 + 11

672 + 111
673 + 1111

674 +⋯?

A
√
67
67

B 11
67

C 11
627

D 67
3762

E 67
418

F 7
396

G 2
67

H 5
1881
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Question 5

The coefficient of 𝑥3𝑦4𝑧3 in the expansion of

(2𝑥 + 4𝑦2 + 8𝑧3 + 128)8

can be expressed in the form 𝑎 ⋅ 2𝑏. What is 𝑎 + 𝑏?

A 24

B 25

C 34

D 42

E 52

F 56

G 127

H 128

I 130

J 133

K 865
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Question 6

The function 𝑓(𝑥) is defined as

𝑓(𝑥) = 4. ̇3 ̇5𝑥

What is the value, in its simplest form, of

∫
2

1
𝑓(𝑥) d𝑥

A 13
2

B 72
11

C 261
40

D 431
66

E 862
99

F 431
99

G 1293
198

H 1724
198

I 862
198

J 431
198
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Question 7

Which of the following graphs shows

𝑒 1
sin(𝑥)

A A

B B

C C

D D
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Question 8

Which has the smallest value

A 𝑒𝜋
𝜋

B 𝜋𝑒
𝑒

C tan(𝜋
3 )

3

D 2.2̇
3.3̇

E sin(0.75𝜋)

F 162
270
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Question 9

What is the area of the region satisfied by the two inequalities

21 + 3𝑦2 ≤ −3𝑥(𝑥 + 8)

𝑦 ≤ −|𝑥 + 4|

A 𝜋

B 9𝜋

C 3𝜋
4

D 9𝜋
2

E 9𝜋
4

F 9√
2

Asher Falcon Community Paper 10



Question 10

Let 𝑓(𝑛) be defined as the total area of all the equilateral triangles starting with side length 𝑛 and then
being successively halved.

What is the value of

∫
2

0
𝑓(𝑛)d𝑛

A 2
√
3

9

B 5
√
3

9

C 8
3

D 8
9

E 24
√
3

7

F 8
√
3

9

G 8
√
3

3

H 5
√
3

3

I
√
3
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Question 11

What is the product of the two values of 𝑏 which satisfy

2(log𝑎 𝑏)2 +
ln(𝑏10)
ln(𝑎2) − 11 = log𝑎(𝑏2) log𝑏(

√𝑎)?

A 𝑎−5/2

B 𝑎−1/2

C 𝑎3/2

D 𝑎4

E 𝑎6

F 1

G 0
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Question 12

𝑎𝑥5 + 2𝑥5 + 𝑏𝑥3 + 4𝑥2 + 5𝑥 + 8

Given that the function above has a factor of (𝑥2 + 2), what is the value of 2𝑎 − 𝑏?

A −13

B 13

C 13
2

D −13
2

E 5
2

F −5
2

G 4

H −4

I The answer cannot be identified
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Question 13

Let 𝐹(𝑥) be the smallest prime factor of 𝑥, for example 𝐹(9) = 3 and 𝐹(125) = 5.

𝐹 (672048 − 1) =

A 1

B 2

C 3

D 7

E 67
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Question 14

For which function is 𝑓(𝑓(𝑓(𝑥))) > 0 for all real 𝑥?

A 𝑓(𝑥) = sin(𝑥)

B 𝑓(𝑥) = |𝑥|

C 𝑓(𝑥) = 𝑥3

D 𝑓(𝑥) = cos(𝑥)

E 𝑓(𝑥) = ln(𝑥)

F 𝑓(𝑥) = tan(𝑥)

G 𝑓(𝑥) = sin2(𝑥)
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Question 15

What is the range of 𝑐 for which
√𝑥+ 4 = 𝑥 + 𝑐 has exactly two real solutions?

A −4 ≤ 𝑐 ≤ 4

B −4 < 𝑐 < 4

C 4 ≤ 𝑐 < 19
4

D 𝑐 ≤ 19
4

E −4 < 𝑐 ≤ 19
4

F 𝑐 < 17
4

G −4 < 𝑐 < 17
4

H 4 ≤ 𝑐 ≤ 17
4

I 4 ≤ 𝑐 < 17
4

J 4 < 𝑐 < 17
4
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Question 16

What is the product of the real roots of the equation

ln(𝑥)2 (ln (𝑥6) − 7) + ln(𝑒14
𝑥12) = 0

A 𝑒2
√
2

B 1

C 𝑒6/7

D 𝑒7/6

E 𝑒−7/3

F 𝑒7
√
2/6
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Question 17

A function satisfies 𝑓(𝑓(𝑥)) = 9𝑥 − 20. What is the possible positive value of 𝑓(9)?

A 61

B 22

C 7

D 27

E 81

F 9
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Question 18

A student defines the function 𝑔(𝑥) = 𝑥2 − 3𝑥 + 2, and then makes a new function:

𝐺(𝑥) = 𝑔15(𝑥)
𝑔15(𝑥 − 1)

What is 𝐺(5)?

A 230

B 229

C 228

D 225

E 224

F 216

G 215
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Question 19

What is the last digit of

3123 ⋅ 7456 + 1?

A 0

B 1

C 2

D 3

E 4

F 5

G 6

H 7

I 8

J 9
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Question 20

What is the area between the 𝑥-axis, 𝑥 = 1 and the curve

𝑦 = 3𝑥|𝑥 + 𝑥2|?

A 3
2

B 1
2

C −1
2

D 3
4

E 5
4

F 2

G −3
4

H −2

I 7
4

J 5
2
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