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⇡ goes on and on,

and e is just as cursed.

I wonder, how does ⇡ begin

When its digits are reversed?

- Martin Gardner



Pi Day Mathematics Competition

Rules of the Competition

• This test consists of 40 multiple choice questions. Each question is followed by answers

marked A, B, C, D, and E. Only one of these is correct.

• Mark your answer to each problem on the provided answer sheet. For each question,

blacken the circle corresponding to at most one answer choice. Completely erase errors

and any stray marks. Only answers properly marked on the answer sheet will be graded.

• SCORING: There are three sections in this test.

Section 1 consists of 25 questions, each one worth one point. Section 2 consists of 10

questions, each one worth two points. Section 3 consists of 5 questions, each one worth

three points.

A correct answer to a question earns the full point value of the question. An incorrect

answer carries a penalty of 25% of the point value of the question (that is, there is a

penalty of 0.25 for incorrect answers in Section 1, a penalty of 0.5 for incorrect answers in

Section 2, and a penalty of 0.75 for incorrect answers in Section 3). You neither win nor

lose points for questions that are left unanswered.

• Contestants may not consult textbooks, notes, other people (apart from teammates),

electronic devices (including calculators, mobile phones, etc.), or any other resources during

the test.

• Figures are not necessarily drawn to scale.

• Before beginning the test, please make sure to write the name of your school and the

names of all members of the team on the answer sheet.

• You have 90 minutes to complete the test.

• At the end of the 90 minutes, each team should submit one answer sheet.
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Section 1

There are 25 questions in this section. Each question is worth 1 point. An incorrect answer

carries a penalty of 0.25 points.

1. If a > b > 0 and
a+ b

a
=

a

b
, what is the value of

a

b
?

2a) 3b)
1 +

p
2

2
c)

1 +
p
3

2
d)

1 +
p
5

2
e)

2. If
q
1 + 2

p
x = 3, what is the value of x?

1a) 2b) 4c) 8d) 16e)

3. If 3x + 3x+1 + 3x+2 = 13
p
3, then x equals

0a)
1

2
b)

13
p
3� 9

9
c)

p
3d)

13
p
3� 3

9
e)

4. If a, b, c, d are nonzero and a =
2b

3
and b =

3c

5
and d =

4c

5
, what is the value of

d

a
?

2a) 3b) 4c) 5d) 6e)

5. At the Qatar Open Tennis Tournament, a total of 28 players compete in a single elimination

format (that is, after each match, the winning player stays in the competition and the losing

player is eliminated). How many matches are played in the tournament?

26a) 27b) 28c) 29d) 30e)

6. Let f(x) = 3x+ 4. Which value x satisfies f(x) = f�1(x)?

�2a) �1b) 0c) 1d) 2e)

7. The sum of interior angles of a polygon is 1620�. How many sides does the polygon have?

8a) 11b) 12c) 15d) 18e)

8. Four numbers are equally spaced on the number line in the (decreasing) order
1

20
,
1

22
, x, y.

What is the value of y?

1

26
a)

2

21
b)

3

44
c)

2

55
d)

3

26
e)

1
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9. The graph of a line in the xy�plane has a slope 1
2 and passes through the point (4, 5). The

graph of a second line has a slope 2
3 and passes through (�2, 3). If the two lines intersect

at the point (a, b), what is the value of a+ b ?

�5a) �6b) �7c) �8d) �9e)

10. Hala and Erica arrange to meet at a cafe. Erica leaves work, walking at 6 km/h. Five

minutes later, Hala starts cycling from her apartment at 20 km/h. A further 15 minutes

later, both arrive at the cafe at the same time. What is the total distance they travelled?

5.5 kma) 6 kmb) 6.5 kmc) 7 kmd) 7.5 kme)

11. If x is a root of the equation sin2 x + 2 sinx = 2 � cos2 x, then which of the following

numbers could be a possible value of x?

⇡

2
a)

⇡

3
b)

⇡

4
c)

⇡

6
d)

5⇡

4
e)

12. Let m and n be positive integers. If m+mn+ n = 54, then which of the following set of

values give a complete solution for m?

{1, 13}a) {2, 7}b) {4, 10}c) {3, 11}d) {5, 11}e)

13. Given that the greatest common divisor of p and q is t, and that q = rt, then the least

common multiple of p and q will always be equal to

pqa) qrb) rtc) prd) pte)

14. Three vertices of a rectangle are at the points (1, 4), (7, 4), and (1, 8). At which point do

the diagonals of the rectangle cross?

(4, 6)a) (3, 2)b) (3, 1)c) (5, 6)d) (7, 8)e)

15. Four circles each have radius 2 units. The centers of the circles form a square of side length

3 units. What is the total number of intersections between the circles?

6a) 8b) 9c) 10d) 12e)

16. How many positive integers less than or equal to 1000 are divisible by either 2, 3, or 5?

367a) 483b) 551c) 617d) 734e)

17. The number of distinct real numbers satisfying the equation x3 + x� 8 =
8

x2
is

0a) 1b) 2c) 3d) 4e)

2
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18. The sides of a triangle have lengths 8, 11, and c, where c is an integer. For how many

values of c is the triangle acute?

3a) 4b) 5c) 6d) 7e)

19. Let n be a positive integer such that 2024n + 7 is divisible by 17. What is the smallest

value of n?

3a) 6b) 8c) 9d) 10e)

20. Simplify
2024

2 +
2024

2 +
2024

2 + · · ·

.

1a) 46b) 44c) 1012d) 2024e)

21. In the figure below, ABCD is a rectangle and the line segments AB and CE are diameters

of (semi)circles which are tangent to each other. What is the value of x?

A B

CD

E

12

2x

40

6a) 7b) 8c) 9d) 10e)

22. A frog is sitting at the origin on the number line. Each minute, it jumps randomly one

unit to the left or one unit to the right. What is the probability that it will be on the

origin after the 6th jump?

14

64
a)

16

64
b)

20

64
c)

24

64
d)

27

64
e)

23. Consider the function f(x) =
p
2� |3� 5x|. The domain of f(x) is

✓
�2

3
, 3

�
a)


1

5
, 1

�
b)


5

3
, 3

�
c) (�2,1)d) (0, 1)e)

3
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24. Let |x + 4| < |x � 6|. What is the value of the largest integer x satisfying the given

condition?

�3a) �2b) �1c) 0d) 1e)

25. Which of the following expressions is equal to the expression
a2 + b2 � 9 + 2ab

b2 � a2 + 9� 6b
?

b� a� 3

a� b+ 3
a)

a+ b� 3

b� a� 3
b)

a+ b+ 3

b� a� 3
c)

a+ b� 3

a� b� 3
d)

a+ b+ 3

b+ a� 3
e)

Section 2

There are 10 questions in this section. Each question is worth 2 points. An incorrect answer

carries a penalty of 0.5 points.

26. Ten students sit a test consisting of 20 questions. Two students get 8 questions correct

and one student gets 9 questions correct. The remaining seven students all get at least 10

questions correct and the average number of questions answered correctly by these seven

students is an integer. If the average number of questions answered correctly by all ten

students is also an integer, then that integer is

14a) 13b) 12c) 11d) 10e)

27. A hotel has five rooms: A,B,C,D and E. Every room is shut and its door has a sign. It’s

known that exactly one of the signs is true and the rest are false. The signs on the doors

read as follows:

Door A: “There is a tiger in this room.”

Door B: “There is a tiger in exactly one of the rooms.”

Door C: “There is a tiger in this room.”

Door D: “There is a tiger in this room or there is a tiger in room E.”

Door E: “There is a tiger in room B.”

Which room or rooms have tigers?

A alone has a tiger.a)

There is a tiger in both rooms B and D.b)

C alone has a tiger.c)

B alone has a tiger.d)

There is a tiger in both rooms D and E.e)

4
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28. Three mutually tangent circles of radius 1 are bounded by an equilateral triangle whose

sides are tangent to the circles as shown in the figure. What is the length of a side of the

triangle?

1 + 3
p
3a) 2 + 2

p
3b) 3 + 2

p
3c) 2 + 3

p
3d) 3 + 3

p
3e)

29. Fadhel multiplies 35 and a 3-digit number x and finds that the product is 4900. But while

checking his calculations, he realizes that the correct tens place digit of the number x is

9, not the one that he has used. What is the correct result of the multiplication?

6650a) 6620b) 6500c) 6400d) 5000e)

30. If

✓
1 +

1

2

◆✓
1 +

1

3

◆✓
1 +

1

4

◆
· · ·

✓
1 +

1

5n

◆
= 63, then what is n?

20a) 22b) 24c) 25d) 30e)

31. In the given figure, the lines `1 and `2 are parallel to each other. Similarly, the lines `3

and `4 are parallel to each other. If BD is the angle bisector and the angle BDE is 110

degrees, what is the value of the angle DEF in degrees?

A B C

`1

`2

`3 `4

D

E F

x

25a) 30b) 35c) 40d) 45e)

32. A treasure chest starts with 4 copper coins, 4 silver coins, and 5 gold coins. When Midas

randomly touches any colored coin, it magically disappears, and is replaced by two new

coins that are of the complementary colors. For example, if Midas touches a silver coin, it

5
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transforms into one copper coin and one gold coin. After two consecutive random Midas

touches, what is the probability that the gold coins are still more numerous than either of

the other two colors?

36

91
a)

32

91
b)

13

182
c)

77

182
d) 1e)

33. What is the smallest positive integer x for which the sum x + 2x + 3x + · · · + 100x is a

perfect square?

202a) 5050b) 1010c) 100d) 101e)

34. Ten identical solid gold spheres are to be melted down and recast into a number of smaller

identical spheres whose diameter is 80% of the original ones. Ignoring any minor amount

of excess gold which may be left over, how many smaller spheres can be made?

12a) 20b) 8c) 15d) 19e)

35. For positive integer n, let S(n) be the sum of digits of n. For example, S(2024) = 2+ 0+

2 + 4 = 8. What is S(1) + S(2) + S(3) + · · ·+ S(99)?

900a) 950b) 1000c) 1050d) 1100e)

Section 3

There are 5 questions in this section. Each question is worth 3 points. An incorrect answer

carries a penalty of 0.75 points.

36. In the figure below, ABCD is a square and arc AC is a quarter of the circle centered at B.

Moreover, arc DC is a semicircle centered at the midpoint of the side DC. If |AB| = 4cm

and S1 and S2 are the areas of the indicated regions, what is the di↵erence S1 � S2 in

square-centimeters?

S1

S2

A B

CD

2(3⇡ � 8)a) 4(⇡ � 2)b) 5(⇡ � 1)c) 6(⇡ � 2)d) 6(⇡ � 1)e)

6
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37. A pyramid is built from solid unit cubes that are stacked in square layers which are centered

over one another. The top layer has one cube. The layer below it has 3 ⇥ 3 = 9 cubes.

The layer below that has 5 ⇥ 5 = 25 cubes, and so on, with each layer having two more

cubes on a side than the layer above it. The pyramid has a total of 12 layers. Find the

exposed surface area of this solid pyramid, including the bottom.

1058a) 529b) 144c) 1634d) 2050e)

38. In a sequence of numbers (b1, b2, b3, . . .), the first two terms are b1 = 2 and b2 = 6, and

apart from the first term, each term is one less than the average of its two neighbors.

What is the value of b32?

870a) 930b) 992c) 1056d) 1122e)

39. Starting with a square of side length 1, we remove the square that connects the midpoints

of its sides, then add back the square that connects the midpoints of the sides of the

second square, then remove the square that connects the midpoints of the sides of the

third square, and so on indefinitely. What is the area of the region left behind?

· · ·

1

2
a)

2

3
b)

3

4
c)

4

5
d)

5

6
e)

40. A polyhedral die which is a cube that is one inch wide has had its eight corners shaved o↵.

The cube’s vertices have been replaced by eight congruent equilateral triangles, and the

square faces have been replaced by six congruent octagons. If the combined area of the

eight triangles equals the area of one of the octagons, what is that area?

2
p
3a)

12 + 2
p
3

11
b)

p
3

1 +
p
3

c)
12� 2

p
3

11
d)

p
3

2
e)

7
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· · ·

1

2
a) 2

3
b) 3

4
c) 4

5
d) 5

6
e)

اݿྥٴڎال ቕቆ ݁گݱިݬ۰. ۰ਃ؇اࡺ࢚ࢦ َ۬Ⴄ၍أر و وا༡ڎة ًިݬ۰ ਵݪ۬ ܹؐਊಱ ݁ܝأص ݆ ٴ؇رة و۱ި اܳފޚިح ݁ٺأڎد اଫܳد 40.
Ⴄ၍ إذا ݁ٺޚ؇ًگ۰. ݁ټ݄ٷ؇ت ૭ٺ۰ اৎݠًأ۰ اܳިۏިه اݿྥٴڎال ቕቆ و اݪఈఃع، ل۰ ݁ྥފ؇و ݁ټܹټ؇ت ۰ਃ؇റഥ اညܝأص رؤوس

اৎފ؇۰༡؟ ጥّ ሒሃ ؇݁ اৎټ݄ٷ؇ت، أ༡ڎ ۰༡؇݁ފ ૭؇وي ݁ټܹټ؇ت ۰ਃ؇ஓஇ ጋዧ ا௯௫௵݄أ۰ ۰༡؇ފৎا

2
√
3a) 12 + 2

√
3

11
b)

√
3

1 +
√
3

c) 12− 2
√
3

11
d)

√
3

2
e)

7
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اৎټ؇ل, ݿྟ٭ܭ আॻ༟ .n ༠؇َ؇ت ሒᇭ ارڢ؇م ᆇިع ّܝިن S(n) دع ,n اৎިۏص اܳݱۜ٭ں ይዧأڎد 35.
S(1)؟ + S(2) + S(3) + · · ·+ S(99) ڢ٭۰݄ ሒሃ ؇݁ .S(2024) = 2 + 0 + 2 + 4 = 8

900a) 950b) 1000c) 1050d) 1100e)

اڤոڤ֛ ༯ເاڤؠ

0.75 ྾ཡෛູ ༠؇ޗ۰٪ ۰ً؇༥إ ႟၍و َگ؇ط. ఈఃٔث ݿޝال ႟၍ আॻ༟ ۰༲اܳݱۜ٭ ۰ً؇༥ا ஓٷں .ᄭᄥ٪أݿ (5) আॻ༟ ྾ཏاܳگ ۱ڍا ොຬٺިي
َگޚ۰.

ڣ؆ن ،ዻዧذ আॻ༟ ఈః༟وة .B ؇۱ணਵਦ มฆܳا اᄴᄟا߉ߵة رًؕ ި۱ AC واܳگިس ،ًؕਵਦ ݆ ٴ؇رة ABCD أدَ؇ه، ႟ၽاܳލ ሒᇭ 36.
اৎލ؇ر اৎٷ؇ޗݑ ሒሃ S2و S1و ྾ང |AB| = 4 Ⴄ၍ن DC.إذا اܳݯܹؕ ݁ٷٺݱژ ሒᇭ ணݠറണ೭ دا߉ߵة َݱژ ި۱ DC اܳگިس

اৎݠًؕ؟ ଫଐ݄ܳފྡྷٺ٭؇ً S1 − S2 اܳڰݠق ި۱ ؇݁ ،؇ዛዀܳإ

S1

S2

A B

CD

2(3π − 8)a) 4(π − 2)b) 5(π − 1)c) 6(π − 2)d) 6(π − 1)e)

ޗٴگ۰ আॻ༟أ ሒᇭ ل༥ިڎ اܳٴأݥ. ؇ዝཟًأ ڣިق ணݠറണ ਵਦًأ۰ ޗٴگ؇ت ሒᇭ ᄕჼ݁ݿ۬ و ݬܹٴ۰ ݁ܝأٴ۰ و༡ڎات ݆݁ ۱ݠم ಸ؇ء لࡤࡲ 37.

5 × 5 = 25 ؇ዛዀڣ ༥ިًڎ اݿڰ۳ܹ݄؇ اܳޚٴگ۰ ݁ܝأٴ؇ت. 3 × 3 = 9 ل༥ިڎ ,؇ዛዊ݁ اݿڰܭ اܳޚٴگ۰ ሒᇭ.ڎ༡وا ݁ܝأص
12 ݆݁ ݁ܝިن اୖݠم .؇۱ఈః༟أ ً؇ܳޚٴگ۰ ݁گ؇ر۰َ اࠍٷص আॻ༟ أරඝان ݁ܝأٴ؇ن ؇ዛኞ ޗٴگ۰ ႟၍ , اܳٷۜި ۱ڍا আॻ༟ و ݁ܝأٴ؇ت,

.ঌॻاܳފڰ اࠍݞء ዻዧذ ሒᇭ ؇ஓ اܳݱܹص, اୖݠم ୖڍا اညܝލިڣ۰ اܳފޚۜ٭۰ ۰༡؇ފৎا أو༥ڎ ޗٴگ۰.

1058a) 529b) 144c) 1634d) 2050e)

أڢܭ ༡ڎ ႟၍ اول، اࠍڎ وً؇ݿྥټٷ؇ء و b2 = 6 و b1 = 2 ؇ᆇᆅ દઊڎ༡ أول ،(b1, b2, b3, . . .) ارڢ؇م ݆݁ ᄭᄥݿܹފ ሒᇭ 38.
؟ b32 ڢ٭۰݄ ሒሃ ؇݁ .ᄩᄟ દઊور؇௵௯௫ا દઊڎاࠍ ݁ٺިݿޔ ݆݁ وا༡ڎا ݁گڎارا

870a) 930b) 992c) 1056d) 1122e)

لݱܭ اᄳᄟي اৎݠًؕ َأ٭ڎ ቕ ۬༟ఈఃݪ اৎٷٺݱژ َگ؇ط ඔ൹ً لݱܭ اᄳᄟي اৎݠًؕ ᄭᄟزا؆࿓ َگިم ،1 ݪܹأ۬ ޗިل ًؕਵਦ ݆݁ ࢻࣖءاً 39.
ሌᇿإ وᄔჼ۱ا اܳټ؇ܳت، اৎݠًؕ أݪఈఃع ݁ٷٺݱژ ඔ൹ً لݱܭ اᄳᄟي اৎݠًؕ ᄭᄟزا؆࿓ َگިم ቕ ،ሒᇃ؇اܳټ اৎݠًؕ أݪఈఃع ݁ٷٺݱژ ඔ൹ً

اଫଐৎوᄎც؟ اৎٷޚگ۰ ۰༡؇݁ފ ሒሃ ؇݁ اࢻࣖ.

6
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أن ࢴࣖرك ,ᄩᄥ༡ ਵਦاۏأ۰ ٷڎ ܳـܝ݆ .4900 ༇ຐ؇اܳٷ আॻ༟ ොຬݱܭ و 35 ب أرڢ؇م ۰ٔఈఃٔ ݆݁ ݁ܝިن x ༟ڎد ڣ؇ݪܭ لཟب 29.
اཟܳب؟ ܳأ݄ܹ٭۰ اܳݱۜ٭ں ༇ຐ؇اܳٷ ި۱ ؇݁ اݿٺ༱ڎ݁۬. اᄳᄟى اෂීڢܾ ܳݴ و 9 ި۱ x ይዧأڎد اܳأདྷات ۰َ؇ࠍ اܳݱۜ٭ں اෂීڢܾ

6650a) 6620b) 6500c) 6400d) 5000e)

n؟ ڢ٭۰݄ ሒሃ ؇ᆇᅫ ,
(
1 +

1

2

)(
1 +

1

3

)(
1 +

1

4

)
· · ·

(
1 +

1

5n

)
= 63 Ⴄ၍ن إذا 30.

20a) 22b) 24c) 25d) 30e)

ި۱ BD Ⴄ၍ن إذا ل؇ن. ݁ٺިاز ألݯ؇ ؇ᆇᆅ ℓ4 و ℓ3 اࠍޚ؇ن و ل؇ن. ݁ٺިاز ۊޚ؇ن ؇ᆇᆅ ℓ2 و ℓ1 اࠍޚ؇ن أدَ؇ه, ႟ၽاܳލ ሒᇭ 31.
ً؇ᄴᄟر༥؇ت؟ DEF ل۰ اෑෂاو ڢ٭۰݄ ሒሃ ؇ᆇᅫ ,۰༥در 110 ሒሃ BDE ل۰ اෑෂاو ڢ٭۰݄ و ل۰ اෑෂاو ݁ٷݱژ

A B C

`1

`2

`3 `4

D

E F

x

25a) 30b) 35c) 40d) 45e)

ٷڎ݁؇ ذ۱ٴ٭۰. ఈఃᆇᅦت وᆇᅴݴ ڣݯ٭۰، ఈఃᆇᅦت وأرًؕ ොຶ؇ݿ٭۰، ఈఃᆇᅦت أرًؕ আॻ༟ اܳـܝ ݬٷڎوق ොຬٺިي اܳٴڎال۰ ሒᇭ 32.
ඔ൹ّࣖڎࢴ༥ ඔ൹ًأ݄ܹٺ ؇ୖاݿྥٴڎا لࡤࡲ و ل۰، ොݠ لگ۰ ًޚݠ ෛູٺࠕࠫ ؇ዛኡ؆ڣ ،ሒᆶލިا ႟ၽ૰ ݁ߺࠊ۰َ ۰ਃ݁أڎ ᄭᄥᆇᅦ أي ݁٭ڎاس لగఒݴ

ذ۱ٴ٭۰ ᄭᄥᆇᅦو وا༡ڎة ොຶ؇ݿ٭۰ ᄭᄥᆇᅦ ሌᇿإ ౫ళިل ؇ዛኡ؆ڣ ڣݯ٭۰، ᄭᄥᆇᅦ ݁٭ڎاس ৎݴ إذا اৎټ؇ل، ݿྟ٭ܭ আॻ༟ اරඝى. ً؇ܳިان
༟ڎدا ଫأ܋ ا۱ᄳᄟٴ٭۰ اܳأఈః݄ت ّܝިن أن اۋٺ݄؇ل ި۱ ؇݁ ݁٭ڎاس ৎފ؇ت ݆݁ ඔ൹݁ٺٺ؇ܳ٭ٺ ඔ൹ٺཬލިا ඔ൹ފٺৎ ًأڎ وا༡ڎة.

اරඝى؟ ً؇ܳިان اܳأఈః݄ت ݆݁

36

91
a) 32

91
b) 13

182
c) 77

182
d) 1e)

Ⴄ၍݁ܭ؟ ًؕਵਦ x+ 2x+ 3x+ · · ·+ 100x ᆇިع لܝިن ොຳ٭ت ݁ިۏص و ොේ٭ں x ༟ڎد أݬ؞ݠ ި۱ ؇݁ 33.

202a) 5050b) 1010c) 100d) 101e)

ܹؐਊಱ ปฆܳا اৎٺޚ؇ًگ۰ اݬ؞ݠ اܳـଲ୍ات ݆݁ ༟ڎد ሌᇿإ ؇۳ܹശ૰ و༟ᎂ؇دة اܳݱܹص ا۱ᄳᄟص ݆݁ ݁ٺޚ؇ًگ۰ ாணات དྷ ዝཛྷݠ ݿ٭ࡤࡲ 34.

ஓ୷ܝ݆ ปฆܳا اܳݱ؞ଫଃة اܳـଲ୍ات ༟ڎد ؇݁ ا۱ᄳᄟص, ݆݁ ڣ؇فݯ۰ ૭٭ޚ۰ ᆇᅒ٭؇ت أي ູ؇۱ܭ ؕ݁ .ඔ൹ݿ؇ݿ٭ا ݆݁ 80% ڢޚݠ۱؇
۳ܹശ૰؇؟

12a) 20b) 8c) 15d) 19e)

5
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ᆃᄴոاڤ ༯ເاڤؠ

َگޚ۰. 0.5 ྾ཡෛູ ༠؇ޗ۰٪ ۰ً؇༥إ ႟၍و .ඔ൹َگޚٺ ݿޝال ႟၍ আॻ༟ ۰༲اܳݱۜ٭ ۰ً؇༥ا ஓٷں .ᄭᄥ٪أݿ (10) আॻ༟ ྾ཏاܳگ ۱ڍا ොຬٺިي

ޗ؇ܳص ༥؇وب و ݿܹࡗࡲ ႟ၽ૰ ᄭᄥ٪أݿ 8 আॻ༟ ޗ؇ܳٴ؇ن ݿޝا༥.؇وب 20 ݆݁ ݁ܝިن اۊٺٴ؇ر රජ؆࿓اء ޗఈఃب དྷ لگިم 26.

༟ڎد ݁ٺިݿޔ و ݿܹࡗࡲ ႟ၽ૰ اڢܭ আॻ༟ ᄭᄥ٪اݿ 10 اܳٴ؇ڢިن اܳފٴأ۰ اܳޚఈఃب ݆݁ ႟၍ ༥؇وب ݿܹࡗࡲ. ႟ၽ૰ ᄭᄥ٪اݿ 9 আॻ༟
۰ً؇௵௯௫ا ᄭᄥ٪ݿا ༟ڎد ݁ٺިݿޔ Ⴄ၍ن إذا ොේ٭ں. ༟ڎد ި۱ اܳފٴأ۰ اܳޚఈఃب ۱ޝء ًިاݿޚ۰ ොේ٭ں ႟ၽ૰ ۰ً؇௵௯௫ا ᄭᄥ٪ݿا

ި۱ اܳݱۜ٭ں ڣ؇ܳأڎد إذا ොේ٭ں, ༟ڎد ألݯ؇ ި۱ ޗఈఃب དྷاܳأ ًިاݿޚ۰ ݿܹࡗࡲ ႟ၽ૰

14a) 13b) 12c) 11d) 10e)

وا༡ڎة ۰༡ިܳ ل༥ިڎ أَ۬ ݁أݠوف ڣٺ۰. ؇ዛኞ؇ً আॻ༟و ݁؞ܹگ۰ ਵؗڣ۰ ႟၍ .E و A,B,C,D: ਵؗف ᆇᅴݴ ًڰٷڎق ل༥ިڎ 27.
ᄔჼ۱ا: ّگݠأ اًިاب আॻ༟ اఈዳዧڣٺ؇ت ۊޚ؊. اܳٴگ٭۰ و ۰༲٭ොේ ً؇ܳݯٴޔ

اܳ؞ݠڣ۰" ۱ڍه ሒᇭ ஓݠ "ل༥ިڎ :A ً؇ب
ڣگޔ" وا༡ڎة ਵؗڣ۰ ሒᇭ ஓݠ "ل༥ިڎ :B ً؇ب

اܳ؞ݠڣ۰" ۱ڍه ሒᇭ ஓݠ "ل༥ިڎ :C ً؇ب
".E اܳ؞ݠڣ۰ ሒᇭ أو اܳ؞ݠڣ۰ ۱ڍه ሒᇭ ஓݠ "ل༥ިڎ :D ً؇ب

".B اܳ؞ݠڣ۰ ሒᇭ ஓݠ "ل༥ިڎ :E ً؇ب
ஓިر؟ ؇ዛኞ ل༥ިڎ ਵؗف أو ਵؗڣ۰ أي

ڣگޔ. A اܳ؞ݠڣ۰ ሒᇭ ஓݠ (aل༥ިڎ

.D و B ඔ൹اܳ؞ݠڣٺ ఈ႙၍ ሒᇭ ஓݠ (bل༥ިڎ

ڣگޔ. C اܳ؞ݠڣ۰ ሒᇭ ஓݠ (cل༥ިڎ

ڣگޔ. B اܳ؞ݠڣ۰ ሒᇭ ஓݠ (dل༥ިڎ

.E و D ඔ൹اܳ؞ݠڣٺ ఈ႙၍ ሒᇭ ஓݠ (eل༥ިڎ

ᄴፁዧوا߉ߵ ᆙᆘ؇ݿ۰ ۬༟ఈఃأݪ ّܝިن ොຳ٭ت اݪఈఃع ݁ྥފ؇وي ݁ټܹت ොຬڎ۱؇ 1 ڢޚݠ۱؇ َݱژ ݁ٺٴ؇دل ႟ၽ૰ ᆙᆘ؇ݿ۰ دوا߉ߵ ఈఃٔث 28.
اৎټܹت؟ ݪܹؕ ޗިل ި۱ ؇݁ .႟ၽاܳލ ሒᇭ ༃݁ިࡵ ި۱ პაႰ

1 + 3
√
3a) 2 + 2

√
3b) 3 + 2

√
3c) 2 + 3

√
3d) 3 + 3

√
3e)

4
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اෑෂوال؇؟ ༡؇د اৎټܹت ູأܭ ปฆܳا c ڢࡗࡲ ༟ڎد ቕመ ොේ٭ں. ༟ڎد ި۱ c أن ۋ٭ت ,c و 11 ,8 أޗިال ؇ୖ اৎټܹت أݪఈఃع 18.

3a) 4b) 5c) 6d) 7e)

n؟ ل ڢ٭۰݄ أݬ؞ݠ ሒሃ ؇݁ 17 আॻ༟ ይዧگފ۰݄ ڢ؇ًܭ 2024n+ 7 لܝިن ොຳ٭ت ݁ިۏص ༟ڎد لܝިن n دع 19.

3a) 6b) 8c) 9d) 10e)

.
2024

2 +
2024

2 +
2024

2 + · · ·

૭ޔ 20.

1a) 46b) 44c) 1012d) 2024e)

؇ዝཟܳٴأ ᆙᆘ؇ݿ۰ دوا߉ߵ ل(ނٴ۬) أڢޚ؇ر ؇ᆇᆅ CE و AB اৎފٺگ٭݄ٺ؇ن اܳگޚأٺ؇ن و ݁ފٺޚ٭ܭ ABCD أدَ؇ه, ႟ၽاܳލ ሒᇭ 21.
x؟ ڢ٭۰݄ ሒሃ ؇݁ اܳٴأݥ

A B

CD

E

12

2x

40

6a) 7b) 8c) 9d) 10e)

اܳފ؇ر ሌᇿإ و༡ڎة ஓگڎار ሒᆶލިا ႟ၽ૰ لگڰݞ دڢ٭گ۰، ႟၍ ሒᇭو ا༟ڎاد. ۊޔ আॻ༟ اݬܭ َگޚ۰ ٷڎ اܳݯڰڎع ຬܹݴ 22.
اܳފ؇دݿ۰؟ اܳگڰݞة ًأڎ اݬܭ َگޚ۰ আॻ༟ لܝިن أن اۋٺ݄؇ل ި۱ ؇݁ .ඔ൹اࡺࢋࢦ ሌᇿإ و༡ڎة أو

14

64
a) 16

64
b) 20

64
c) 24

64
d) 27

64
e)

ި۱ ؇ୖ؇༶ᆇᅫ إذا ,f(x) =
√
2− |3− 5x| ሒሃ ᄭᄟاᄴᄟا Ⴄ၍ إذا 23.

(
−2

3
, 3

]
a)

[
1

5
, 1

]
b)

[
5

3
, 3

]
c) (−2,∞)d) (0, 1)e)

اৎڍ܋ިر؟ اདྷܳط ොຬگݑ x ොේ٭ں ༟ڎد ଫଊأ܋ ڢ٭۰݄ ሒሃ ؇݁ .|x+ 4| < |x− 6| Ⴄ၍ن إذا 24.

−3a) −2b) −1c) 0d) 1e)

a؟
2 + b2 − 9 + 2ab

b2 − a2 + 9− 6b
ଫଃاܳٺأٴ ૭؇وي اܳٺ؇ܳ٭۰ ଫଃً؇اܳٺأ ݆݁ أي 25.

b− a− 3

a− b+ 3
a) a+ b− 3

b− a− 3
b) a+ b+ 3

b− a− 3
c) a+ b− 3

a− b− 3
d) a+ b+ 3

b+ a− 3
e)

3
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݁٭ܭ ᄩᄟ ሒᇃ؇اܳټ ࠵࠹ޔ ሒᇃ؇اܳٴ٭ ྾ངීෂا .(4, 5) ً؇ܳٷگޚ۰ ஓ୷ݠ و 1
2 ૭؇وي ݁٭ܭ ᄩᄟ xy− ݁ފٺިى আॻ༟ لگؕ ࠍޔ ሒᇃ؇اܳٴ٭ ྾ངීෂا 9.

+a؟ b ڢ٭۰݄ ሒሃ ؇ᆇᅫ ,(a, b) اܳٷگޚ۰ ሒᇭ اࠍޚ؇ن ّگ؇ޗؕ إذا .(−2, 3) ً؇ܳٷگޚ۰ ஓ୷ݠ و 2
3

−5a) −6b) −7c) −8d) −9e)

ᆇᅴފ۰ ًأڎ .۰༟؇ݿ/ቕመ 6 ۰༟๎ื དྷஓ ሒሃو اܳأ݄ܭ Ⴄၽل ߌߵ إ ଫଐّك ݁گ۳ް. ሒᇭ اይዧگ؇ء আॻ༟ Ⴄၽل ߌߵ إ و ᄭᄟ؇۱ ݆݁ ႟၍ اّڰگب 10.
ሌᇿإا وݬܹٺ؇ ؇ᆇᆅ؇ٺၯ၍ أරඝى, دڢ٭گ۰ 15 ቕመ/ݿ؇۰༟.ًأڎ 20 ۰༟ང আॻ༟ ۰༥راᄴᄟا را܋ٴ۰ ؇ዛውނگ ݆݁ ᄭᄟ؇۱ اَޚܹگب دڢ؇فݑ,

ڢޚأ۱ި؇؟ ปฆܳا اᆇᅹ؇ܳ٭۰ اৎފ؇ڣ۰ ሒሃ ؇݁ اܳިڢب. َڰݴ ሒᇭ اৎگ۳ް

5.5 kma) 6 kmb) 6.5 kmc) 7 kmd) 7.5 kme)

ل ᆙᆘܝٷ۰ ڢ٭۰݄ ّܝިن ڢڎ اܳٺ؇ܳ٭۰ ارڢ؇م ݆݁ أي ,sin2 x+ 2 sinx = 2 − cos2 x ᄭᄟأ؇دৎا ୖڍه ༥ڍرا x Ⴄ၍ن إذا 11.
x؟

π

2
a) π

3
b) π

4
c) π

6
d) 5π

4
e)

اࠍܭ ّأޚ اܳٺ؇ܳ٭۰ ا༟ި݄௵௯௫؇ت ݆݁ أي ,m+mn+ n = 54 Ⴄ၍ن إذا ݁ިۏٴ۰. ۰༲٭ොේ أ༟ڎادا لܝިَ؇ن n و m دع 12.
m؟ ل اႤၽܳ݁ܭ

{1, 13}a) {2, 7}b) {4, 10}c) {3, 11}d) {5, 11}e)

p ݆݁ ႟ၽܳ اݬ؞ݠ اৎލଫଐك اৎݯ؇ژ ڣ؆ن إذا ,q = rt أن و ,t ި۱ q و p ݆݁ ႟ၽܳ ଫଊ܋ا اৎލଫଐك ྾ང؇اܳگ أن ؇గఒ༟ 13.
ݿފ؇وي ؇ஓ୴دا q و

pqa) qrb) rtc) prd) pte)

اৎފٺޚ٭ܭ؟ أڢޚ؇ر ਐಾگ؇ޗؕ َگޚ۰ أي ٷڎ .(1, 8) و (7, 4) ,(1, 4) اܳٷگ؇ط আॻ༟ ّگؕ ৎފٺޚ٭ܭ رؤوس ۰ٔఈఃٔ Ⴄ၍ إذا 14.

(4, 6)a) (3, 2)b) (3, 1)c) (5, 6)d) (7, 8)e)

ሒᇿ؇ᆇᅹإ ި۱ ؇݁ و༡ڎات. 3 ݪܹأ۬ ޗިل ਵਦًأ؇ اᄴᄟوا߉ߵ ணاਵਦ ႟ၽ૰ .ඔ൹ّڎ༡و ؇ዛዊ݁ ႟၍ ڢޚݠ َݱژ ܹؐਊಱ دوا߉ߵ أرًؕ 15.
اᄴᄟوا߉ߵ؟ ඔ൹ً اܳٺگ؇ޗأ؇ت ༟ڎد

6a) 8b) 9c) 10d) 12e)

5؟ أو 3 أو 2 ݆݁ أي আॻ༟ اܳگފ۰݄ ّگٴܭ ปฆܳا 1000 ૭؇وي أو ݆݁ اݬ؞ݠ ۰༲اܳݱۜ٭ ارڢ؇م ༟ڎد ቕመ 16.

367a) 483b) 551c) 617d) 734e)

ި۱ x3 + x− 8 =
8

x2
ᄭᄟأ؇دৎا ۱ڍه ොູگݑ ปฆܳا ا௰௯௫ٺܹڰ۰ اࠍگ٭گ٭۰ ا༟ڎاد ༟ڎد 17.

0a) 1b) 2c) 3d) 4e)

2
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اॊूول ༯ເاڤؠ

0.25 ྾ཡෛູ ༠؇ޗ۰٪ ۰ً؇༥إ ႟၍و وا༡ڎة, َگޚ۰ ݿޝال ႟၍ আॻ༟ ۰༲اܳݱۜ٭ ۰ً؇༥ا ݿޝاஓ.ٷں (25) আॻ༟ ྾ཏاܳگ ۱ڍا ොຬٺިي
َگޚ۰.

a؟
b

ڢ٭۰݄ ሒሃ ؇ᆇᅫ ,a+ b

a
=

a

b
و a > b > 0 أن اڣଫଐض 1.

2a) 3b) 1 +
√
2

2
c) 1 +

√
3

2
d) 1 +

√
5

2
e)

x؟ ڢ٭۰݄ ሒሃ ؇ᆇᅫ ,
√
1 + 2

√
x = 3 أن اڣଫଐض 2.

1a) 2b) 4c) 8d) 16e)

૭؇وي x ڢ٭۰݄ إذا ,3x + 3x+1 + 3x+2 = 13
√
3 أن اڣଫଐض 3.

0a) 1

2
b) 13

√
3− 9

9
c)

√
3d) 13

√
3− 3

9
e)

؟ d

a
ڢ٭۰݄ ሒሃ ؇ᆇᅫ ,d =

4c

5
و b =

3c

5
و a =

2b

3
و ݬڰݠ ૭؇وي  a, b, c, d ڢࡗࡲ أن اڣଫଐض 4.

2a) 3b) 4c) 5d) 6e)

اఈዳዧص ਊಱࠔࠥ ݁ٴ؇راة، ႟၍ ًأڎ (أي اৎ؞ߺࠊب إڢݱ؇ء َޙ؇م ሒᇭ ٴً؇ 28 ྥٷ؇ڣݴ ይዧٺྡྷݴ، ۰༡ިڰٺৎا ڢޚݠ ᄭᄟިًޚ ሒᇭ 5.
اܳٴޚᄭᄟި؟ ሒᇭ اৎܹأ۰ًި ل؇ت اৎٴ؇ر ༟ڎد ቕመ .(ང؇اࠍ اఈዳዧص اݿྥٴأ؇د لࡤࡲ و اৎٷ؇ڣފ۰ ሒᇭ اܳڰ؇߉߳

26a) 27b) 28c) 29d) 30e)

f(x)؟ = f−1(x) ොູگݑ ปฆܳا x ڢ٭۰݄ ሒሃ ؇ᆇᅫ .f(x) = 3x+ 4 أن اڣଫଐض 6.

−2a) −1b) 0c) 1d) 2e)

أݪ༟ఈః۬؟ ༟ڎد ુળڣ .1620◦ ૭؇وي اݪఈఃع ৎٺأڎد اᄴᄟا༠ܹ٭۰ اෑෂوال؇ ᆇިع Ⴄ၍ن إذا 7.

8a) 11b) 12c) 15d) 18e)

y؟ ڢ٭۰݄ ሒሃ ؇݁ . 1
20

,
1

22
, x, y (ོྡྷٷ؇زܳ٭؇) ۰ਊಾਵਦ و ا༟ڎاد ۊޔ আॻ༟ ً؇ܳྥފ؇وي ݁ٺٴ؇༟ڎة أرڢ؇م أرًأ۰ 8.

1

26
a) 2

21
b) 3

44
c) 2

55
d) 3

26
e)

1
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��� ������� ��� ����� �� ������ ���� ��������� ����� ��� •
���� ��� ������ ����� ���� ������ (����� ���� ��� ���) �����

.������

.������� ����� ����� 90 ���� •

.����� ����� ���� ���� �� ���� �� ��� �(����� 90) ����� ����� �� •
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