
 

EST	I	–	Math		

Student’s Name  _____________________________________ 

National ID _____________________________________ 

Test Center _____________________________________ 

 

Duration: 90 minutes 

Test sections: I- Calculator is not required, II – Calculator is required 

45 Multiple Choice Questions and 13 Short Constructive Response Questions  

Instructions:  

- Place your answer on the answer sheet. Mark only one answer for each of the multiple 
choice questions.  

- Write your final result only on the answer sheet for the constructive response 
questions.  

- Avoid guessing. Your answers should reflect your overall understanding of the 
subject matter. 

- Calculator is allowed.  When a calculator is used, be aware of switching between 
radian mode and median mode.  

- Formula sheet is available at the end of the booklet for your reference.  

 



 

  

Section I 
Calculator is not required 

(30 minutes) 
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1. If 2𝑥 െ 3𝑦 ൌ 14 and െ𝑥 ൅ 2𝑦 ൌ
െ8, what is the value of 𝑥 ൅ 𝑦? 

A. െ2 
B. 0 
C. 2 
D. 6 

2. Which of the following is equivalent 
to 4𝑎ଶ െ 9 ൅ ሺ2𝑎 െ 3ሻሺ𝑎 െ 1ሻ ൅
3ሺ2𝑎 െ 3ሻ ? 
A. ሺ3𝑎 ൅ 5ሻሺ2𝑎 െ 3ሻ 
B. 2ሺ3𝑎 ൅ 5ሻሺ2𝑎 െ 3ሻ 
C. ሺ2𝑎 െ 3ሻሺ𝑎 ൅ 5ሻ 
D. ሺ2𝑎 െ 3ሻሺ3𝑎 ൅ 7ሻ 

3. For  𝑖 ൌ √െ1 , which of the following 

is equivalent to 
ଶ௜ ି ଷ

௜ ି ହ
 ? 

A. 
ଵଷ ି ଻௜

ଶସ
 

B. 
ଵଷ ି ଵଷ௜

ଶସ
 

C. 
ଵ଻ ି ଻௜

ଶ଺
 

D. 
ଵ଻ ି ଵଷ௜

ଶସ
 

4. The “Bond Number” 𝐵௢ or “Eötvös 
Number” is a formula used in fluid 
dynamics that shows the importance 
of gravitational forces compared to 
surface tension forces and is used to 
describe the shape of a droplet 
moving in a surrounding fluid. To 
find the bond number we apply the 

formula 𝐵௢ ൌ ఘ௚஽మ

ఙ
 where 𝜌 

represents the density of the liquid, 𝑔 
represents the acceleration due to 
gravity, 𝐷 is the diameter of the 
droplet, and 𝜎 is the surface 
temperature. What is 𝐷 in terms of 
𝐵௢, 𝜌, 𝑔, and 𝜎? 

A. 𝐷 ൌ ஻೚ఙ

ఘ௚
 

B. 𝐷 ൌ ට
஻೚ఙ

ఘ௚
 

C. 𝐷 ൌ ට
஻೚ఘ

ఙ௚
 

D. 𝐷 ൌ ஻೚ఘ

ఙ௚
 

5. If 
ିଵ

ଶ௫ ି ଵ
ൌ √3 , what is the value of 

6𝑥? 

A. െ3√3 
B. √3 െ 3 
C. െ√3 ൅ 3 
D. √3 ൅ 3 

Questions 6 and 7 refer to the graph below.  

 

6. What is the slope of the line shown in 
the graph? 

A. െ ଵ

ଶ
 

B. െ ଻

଼
 

C. െ ଼

଻
 

D. െ2 

7. What is the equation of the line 
passing through 𝐴 ሺ1, 0.5ሻ and 
perpendicular to the graphed line? 

A. 𝑦 ൌ ଵ

ଶ
𝑥 

B. 𝑦 ൌ 2𝑥 െ ଷ

ଶ
 

C. 𝑦 ൌ ଻

଼
𝑥 െ ଷ

଼
 

D. 𝑦 ൌ ଼

଻
𝑥 െ ଽ

ଵସ
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8. Using the figure below, what is the 
circumference of the circle with 
center 𝐸 and passing through point  
𝐹? 

 
A. 𝜋√2 
B. 2𝜋√2 
C. 4𝜋√2 
D. 4√2 

9. If 
ିଵ

ଶ௫
ൌ ௫ ି ଷ

ସ
, which of the following 

is the greatest value for 𝑥? 

A. 2 
B. 1 
C. 0 
D. െ1 

10. If 9ଶ௫ ି ଵ ൌ 3଼, what is the value of 
2𝑥 െ 5? 

A. െ5 
B. 0 
C. 5 
D. 10 

11. If the sum of half a number and 3 is 
smaller than twice the same number 
added to 3, which of the following 
could be the number? 

A. 1 
B. 0 
C. െ0.5 
D. െ2 

12. Given three consecutive even 
integers. If the sum of the first and 
three times the third is equal to 20, 
what is the sum of the three integers? 

A. 14 
B. 12 
C. 8 
D. 6 

13. What is the range of the function 
𝑓ሺ𝑥ሻ ൌ 𝑥ଶ ൅ 4𝑥 െ 3 ? 

A. ሾെ1, ൅∞ሻ 
B. ሾ1, ൅∞ሻ 
C. ሾ7, ൅∞ሻ 
D. ሾെ7, ൅∞ሻ 

14. In the figure below, 𝐴𝐵 ൌ 7 𝑐𝑚, 

𝐷𝐶 ൌ 13 𝑐𝑚 and tan 𝐶 ൌ ଶ√଺

ଵଷ
 . What 

is the dimension of segment 𝐵𝐶? (The 
figure is not drawn to scale.) 

 

A. 5 𝑐𝑚 
B. 8 𝑐𝑚 
C. 10 𝑐𝑚 
D. 12 𝑐𝑚 

15. If 𝑥𝑦 is a positive integer and 𝑥𝑧 is a 
negative integer, which of the 
following is true? 

I. 𝑦𝑧 is always positive. 

II. 𝑥𝑦 െ 𝑥𝑧 is always positive. 

III. 𝑥𝑦𝑧 is always negative. 

A. I only 
B. II only 
C. III only 
D. I, II, and III 
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16. Given 𝑓ሺ𝑥ሻ ൌ 2𝑥ଶ െ 3𝑥 ൅ 1 and 
𝑔ሺ𝑥ሻ ൌ െ3𝑥 ൅ 5, what is the value of 
ሺ𝑓 ∘ 𝑔ሻሺെ2ሻ? (grid-in) 

17. Joanne is a saleswoman in a TV store. 
Her salary is 1,300 Egyptian pounds 
per month, in addition to 10 Egyptian 
pounds for each TV she sells if the 
quantity sold is less than or equal to 
10 TVs per month. If she sells more 
than 10 TVs in one month, she will 
get an extra bonus of 10% of her 
initial salary. Last November, she 
sold 12 TVs. What was her salary at 
the end of the month? (grid-in) 

18. The function ℎሺ𝑥ሻ ൌ 𝑥ଶ െ 𝑎𝑥 െ 3 
has zeros at 𝑥 ൌ 3 and 𝑥 ൌ െ1. What 
is the value of 𝑎? (grid-in) 

19. Using the figure below, what is the 
value of 𝑥? (grid-in) 

 

20. What is the abscissa of the vertex of 
the function  𝑓ሺ𝑥ሻ ൌ 3𝑥ଶ െ 18𝑥 ൅ 4 
? (grid-in) 



   

Section II 
Calculator is required 

(55 minutes) 



7 
January 2021 

1. Which of the following is a point of 
intersection between the line with 
equation 𝑦 ൌ 3𝑥 ൅ 9 and the 
parabola with the equation 
𝑦 ൌ 2𝑥ଶ ൅ 3𝑥 ൅ 1 ? 

A. ሺ2, 3ሻ 
B. ሺ2, 15ሻ 
C. ሺെ2, 15ሻ 
D. ሺെ2, 2ሻ 

2. In his SAT Math practice test, Hamad 
solved 80% of the first section 
correctly, which included 20 
questions. In the second section that 

included 38 questions, 
ଵଶହ଴

ଵଽ
 % of the 

questions were solved correctly. How 
many questions were correct in 
Hamad’s test? 

A. 6 questions 
B. 41 questions 
C. 42 questions 
D. 58 questions 

3. ൜
െ2𝑥 ൅ 5𝑦 ൌ 39
3𝑥 ൌ െ4𝑦 ൅ 45 

From the system of equations above, 
what is the value of 2𝑥 ൅ 7𝑦 ? 

A. െ57 
B. 15 
C. 39 
D. 69 

Questions 4, 5, and 6 refer to the 
information below. 

 

Adam and his fiancée worked as freelance 
graphic designers all year long during 2019 
to save money for their wedding and to buy 
furniture for their home. Their mixed salary 
each month, in thousands of dollars, is 
shown in the graph above. 

4. During September, Adam worked 15 
hours per day, while his fiancée 
worked 11 hours per day. Knowing 
that each one of them took 4 days off 
that month, and his fiancée was 
getting paid $10.7 per hour, how 
much was Adam approximately 
getting paid per hour? 

A. $16.6 
B. $17.8 
C. $20.4 
D. $36.1 

5. In which quarter of the year did they 
get the smallest income? 
A. 1st quarter  
B. 2nd quarter  
C. 3rd quarter  
D. 4th quarter  

6. What is the percentage of May’s 
income out of their total annual 
income? 

A. 3.41% 
B. 5.27% 
C. 9.52% 
D. 10.53% 
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7. A company lost 20% of their stock 
the first year, then 26% the second 
year. In the third year, their stock 
increased by 30%. Which of the 
following statements is true? 

A. The company’s stock increased 
by 23.04% in comparison with 
the price of the stock before the 
start of the loss. 

B. The company’s stock decreased 
by 23.04% in comparison with 
the price of the stock before the 
start of the loss. 

C. The company’s stock decreased 
by 76.96% in comparison with 
the price of the stock before the 
start of the loss. 

D. The company’s stock increased 
by 76.96% in comparison with 
the price of the stock before the 
start of the loss. 

8. What is the sum of the solutions of 
ሺ𝑎 െ 1ሻሺ𝑎ଶ ൅ 8𝑎 ൅ 15ሻ ൌ 0 ? 

A. 8 
B. 7 
C. െ7 
D. െ8 

9. Tanta University is an Egyptian 
university located in Tanta, Egypt. 
Since 1962, the administration was 
developed and was able to create 
more than 10 faculties. Statistics 
show, in an old release, that 3,636 
students attend the Faculty of 
Medicine, and the ratio of female 
students to male students is 11:25. 
How many male students are 
attending the faculty? 

A. 2,544 
B. 2,525 
C. 2,000 
D. 1,604 

10. What is the 𝑥-intercept of the line 
passing through points ሺ3, 5ሻ and 
ሺ4, െ2ሻ ? 

A. െ7 

B. 
ଶହ

଻
 

C. 
ଶ଺

଻
 

D. 26 

11. If 𝑓ሺ𝑥ሻ ൌ ଶ௫మ ି ଻௫ ା ହ

௫ ି ସ
 and  

𝑔ሺ𝑥ሻ ൌ ଵ

ଷ
𝑥ଶ െ 7 , what is the value 

of 𝑓ሾ𝑔ሺ3ሻሿ െ 𝑓ሺ2ሻ ? 

A. െ ଺ଽ

଼
 

B. െ ଺ହ

଼
 

C. െ ଺ଵ

଼
 

D. െ ଽ

ଶ
 

12. What is the product of the solutions of 
2𝑥ସ ൌ 4𝑥ଶ ൅ 6 ? 

A. 3𝑖 
B. 0 
C. െ3𝑖 
D. െ3 

13. Petra registered in an online magazine 
for a monthly fee of $15. However, to 
read premium articles, she has to pay 
an extra charge of $0.3 per article. 
Which of the following represents the 
total amount Petra is going to pay per 
month if she reads 𝑥 premium 
articles? 

A. 15𝑥 ൅ 0.3 
B. 15 ൅ 0.3𝑥 
C. 15 ൈ 30 ൅ 0.3𝑥 
D. 15 ൈ 30𝑥 ൅ 0.3 
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14. What is the area of the shaded region 
in the figure below? 

 

A. 15 square units 
B. 19 square units 
C. 24 square units 
D. 27 square units 

15. 𝐴𝐵𝐶𝐷 is a parallelogram such that 
𝐴ሺ1, 2ሻ, 𝐵ሺ4, 4ሻ, 𝐶ሺ6, 1ሻ, and 
𝐷ሺ3, െ1ሻ. What are the coordinates 
of 𝐸, the center of the parallelogram? 

A. 𝐸ሺ1.5, 3.5ሻ 
B. 𝐸ሺ4, 1.5ሻ 
C. 𝐸ሺ1.5, 4ሻ 
D. 𝐸ሺ3.5, 1.5ሻ 

16. What is the inverse function of 

𝑓ሺ𝑥ሻ ൌ ௫ ି ଶ

ଶ௫
 ? 

A. 𝑓ିଵሺ𝑥ሻ ൌ ଶ

ଵ ି ଶ௫
 

B. 𝑓ିଵሺ𝑥ሻ ൌ 2 െ ଵ

௫
 

C. 𝑓ିଵሺ𝑥ሻ ൌ ିଶ

ଵ ି ௫
 

D. 𝑓ିଵሺ𝑥ሻ ൌ ଶ

௫
 

Questions 17, 18, and 19 refer to the 
information below. 

Gold is one of the most important items in the 
world. Its price increases and decreases every 
day. The average closing price for the past 8 
years is shown in the table below. 

Year Average Closing Price ሺ$ሻ 
2020 1,771.9 
2019 1,393.34 
2018 1,268.93 
2017 1,251.92 
2016 1,158.86 
2015 1,266.06 
2014 1,409.51 
2013 1,668.86 

17. What is the mean of the average 
closing price of the last 5 years 
according to the given table? 

A. 1,137.2 
B. 1,351.82 
C. 1,368.99 
D. 1,622.18 

18. Which of the following statements is 
true when comparing the annual 
percentage change from 2018 to 
2020? 

A. It increased by 27.17%. 
B. It decreased by 27.17%. 
C. It decreased by 39.64%. 
D. It increased by 39.64%. 

19. Supposing that the relation is linear, 
what is the rate of change between 
years 2013 and 2019 ? 

A. െ45.92 
B. െ39.36 
C. 39.36 
D. 45.92 
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20. Raymond went to the bookstore and 
bought 8 greeting cards to send them 
to his friends. However, he decided to 
send cards to only 5 of his friends. In 
how many ways can this be done? 

A. 40 
B. 56 
C. 960 
D. 6,720 

21. In 2011, the population in Cairo was 
9.12 million. Considering the 
population was increasing by 1% 
each year, what could be the 
approximate population in Cairo in 
2022? 

A. 10.074154 million 
B. 10.123200 million 
C. 10.174896 million 
D. 10.276645 million 

22. What are the values of 𝑎 and 𝑏 if 
𝑓ሺ𝑥ሻ ൌ ሺ2𝑎 െ 3ሻ𝑥ଶ ൅ 𝑏𝑥 െ 1 is 
equivalent to 𝑔ሺ𝑥ሻ ൌ ሺ4𝑎 ൅ 3ሻ𝑥ଶ ൅
ሺ3 െ 𝑏ሻ𝑥 െ 1? 

A. 𝑎 ൌ 3 and 𝑏 ൌ 1.5 
B. 𝑎 ൌ െ3 and 𝑏 ൌ 1.5 
C. 𝑎 ൌ െ3 and 𝑏 ൌ െ1.5 
D. 𝑎 ൌ 3 and 𝑏 ൌ െ1.5 

23. If 4𝑥 ൅ 14𝑦 ൌ െ7 , what is the value 

of െ𝑥 െ ଻

ଶ
𝑦 ? 

A. െ ଻

ସ
 

B. 
଻

ସ
 

C. െ ଻

ଶ
 

D. 
଻

ଶ
 

24. Acceleration is a vector quantity that 
represents the rate of change of 
velocity over time. In physics, when 
the velocity of an object is changing, 
it means the object is either 
accelerating or decelerating. The 
formula used to find the velocity 𝑣⃗ of 

an object is 𝑣⃗ ൌ ∆௥⃗

∆௧
  and that of the 

acceleration is 𝑎⃗ ൌ ∆௩ሬ⃗

∆௧
 , where ∆𝑟 is 

the displacement vector (change in 
position),  ∆𝑣⃗ is the change in 
velocity vector, and ∆𝑡 is the change 
in time of the object.  

Which of the following statements is 
true regarding the given formula? 

I. If ∆𝑟 increases and ∆𝑡 
decreases, the acceleration 
will increase. 

II.  If ∆𝑟 decreases and ∆𝑡 
increases, the acceleration 
will increase. 

III. If ∆𝑟 decreases and ∆𝑡 
increases, the acceleration 
will decrease. 

A. I only 
B. II only 
C. I and II 
D. I and III 

25. െ3 ൏ 2𝑥 െ 𝑦 ൑ 14 
Which point could be the solution for 
the inequality above? 

A. ሺ0, 3ሻ 
B. ሺ4, െ8ሻ 
C. ሺ3, 4ሻ 
D. ሺ4, 12ሻ 

26. For what values of 𝑥 is  

𝑓ሺ𝑥ሻ ൌ ଶ௫మ ି ଷ

ሺ௫ ି ଷሻሺଶ௫ ା ହሻ
 undefined? 

A. 𝑥 ൌ 2.5 and 𝑥 ൌ 3 
B. 𝑥 ൌ െ2.5 and 𝑥 ൌ െ3 
C. 𝑥 ൌ 2.5 and 𝑥 ൌ െ3 
D. 𝑥 ൌ െ2.5 and 𝑥 ൌ 3 
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27. If 
௔

ଶ௕ ା ଵ
ൌ ଵ

ଶ
 , which of the following 

is correct? 

A. 𝑎 ൅ 𝑏 ൌ ଵ

ଶ
 

B. 𝑎 െ 𝑏 ൌ ଵ

ଶ
 

C. 2𝑎 െ 𝑏 ൌ ଵ

ଶ
 

D. 𝑎 െ 2𝑏 ൌ ଵ

ଶ
 

Questions 28, 29, and 30 refer to the 
information below. 

A football club published on its website the 
number of entrance tickets sold in 2018 and 
in 2019. 

 Average number of 
tickets sold at the 
entrance door per 

game 

Seasonal 
tickets 

 Male Female Child Male Female
2018 4521 1254 759 1122 780 
2019 4668 1102 884 1088 794 

 

 Ticket revenue from 
selling them at the 

entrance door per game 
($) 

Seasonal  
ticket 

revenue ($) 

 Male Female Child Male Female

2018 72336 16552.8 4402.2 78540 47970 

2019 79822.8 15428 4420 80512 47640 

 

28. What was the seasonal ticket price for 
a male person in 2018? How much 
did it decrease or increase in 2019? 

A. It costed $70 in 2018, and it 
decreased by $4 the next year. 

B. It costed $74 in 2018, and it 
increased by $4 the next year. 

C. It costed $70 in 2018, and it 
increased by $4 the next year. 

D. It costed $74 in 2018, and it 
decreased by $4 the next year. 

29. Which of the following represents the 
equation of the line describing the 
change of the number of seasonal 
tickets sold for a female person to the 
revenue obtained from the same 
category? 

A. 𝑦 ൌ െ ଵ଺ହ

଻
𝑥 ൅ 66355.7 

B. 𝑦 ൌ ଵ଺ହ

଻
𝑥 ൅ 66355.7 

C. 𝑦 ൌ െ ଵ଺ହ

଻
𝑥 െ 66355.7 

D. 𝑦 ൌ ଵ଺ହ

଻
𝑥 െ 66355.7 

30. What is the average revenue ticket 
from selling them at the entrance door 
per game in 2019? 

A. $13.16 
B. $14.31 
C. $14.98 
D. $17.27 
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31. If 𝑓ሺ𝑥ሻ ൌ െ4𝑥 ൅ 8ሺ𝑥 െ 5ሻ and 
𝑔ሺ𝑥ሻ ൌ െ3𝑥 ൅ 1, what is the value of 
𝑓ሺ2ሻ ൈ 𝑔ሺ1ሻ ? (grid-in) 

32. The sum of twice a number 𝑥 and 
eleven is equal to one third the 
difference of the same number and 
one. What is the value of ሺ1 െ 𝑥ሻ ? 
(grid-in) 

33. If 𝑦 varies directly as the cube of 2𝑥, 
and 𝑦 ൌ 8 when 𝑥 ൌ 2, what is 𝑦 
when 𝑥 is equal to 4 ? (grid-in) 

Questions 34 and 35 refer to the 
information below. 

The scatterplot below shows how many 
laptops for different companies were repaired 

by a computer engineer between years 2010 
and 2015. 

34. Based on the line of best fit shown as 
a dashed line, what is the average 
yearly increase in the number of 
repaired laptops rounded to the 
nearest tenth? (grid-in) 

35. How many laptops were repaired 
between years 2012 and 2014?  
(grid-in) 

36. Given that 3௫ ൌ 11, what is the value 
of 2ሺ3ଷ௫ሻ െ 4 ? (grid-in) 

37. If sin 𝑎 ൌ 2 െ ୡ୭ୱ ௔

ଷ
 , what is the value 

of  9 sin 𝑎 ൅ 3 cos 𝑎 ? (grid-in) 

38. The density of a substance is equal to 
the quotient of its mass and its 
volume. What is the mass, in 
kilograms, of a liquid whose density 
is 14.2 𝑔/𝑐𝑚ଷ if its volume is equal 
to 6 𝐿? (1 𝑚𝐿 ൌ 1 𝑐𝑚ଷሻ (grid-in) 
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