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QUESTIONS 1–3

1. What is the value of

lim
𝑥→0

(
sin 𝑥
𝑥

)1/𝑥2

− 𝑒−1/6

𝑥2 ?

(A) − 𝑒
−1/6

90 (B) 0

(C) − 𝑒
−1/6

360 (D) 𝑒−1/6

180

(E) − 𝑒
−1/6

180

2. The value of ∫ 1

0

𝑥(1 − 𝑥)2
(ln 𝑥)2 𝑑𝑥

is

(A) 2 ln 4
3 (B) ln 4

3
(C) ln 32

27 (D) ln 3
2

(E) 10 ln 2 − 6 ln 3

3. Let 𝑇 : R12 → R12 be a linear transformation satisfying

𝑇4 = 0, rank𝑇 = 8, rank𝑇2 = 5.

What is rank𝑇3?

(A) 0 (B) 2

(C) 1 (D) 3

(E) 4
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QUESTIONS 4–6

4. Let (𝑎𝑛) be a sequence of positive real numbers such that

lim
𝑛→∞

𝑛𝑎𝑛 = 1.

Which of the following statements must be true?

I.
∞∑
𝑛=1

𝑎2
𝑛 converges.

II.
∞∑
𝑛=1

(−1)𝑛𝑎𝑛 converges.

III.
∞∑
𝑛=1

(
𝑎𝑛 −

1
𝑛

)
converges.

(A) II only (B) I and II only

(C) I, II, and III (D) I only

(E) III only

5. What is the value of

lim
𝑛→∞

𝑛2
[∫ 1

0

(
1 + 𝑥

𝑛

)𝑛
𝑑𝑥 − (𝑒 − 1) + 𝑒 − 2

2𝑛

]
?

(A) 11𝑒 − 24
24 (B) 7𝑒 − 16

24
(C) 11𝑒 − 24

12 (D) 5𝑒 − 12
12

(E) 𝑒 − 2
4

6. Define
𝐹(𝑥) =

∫ 𝑥

0
𝑒 𝑡

2
𝑑𝑡,

and let 𝐺 be the inverse of 𝐹 in a neighborhood of the origin. What is 𝐺(5)(0)?

(A) 40 (B) 28

(C) 20 (D) 56

(E) 12
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𝑛
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𝑑𝑥 − (𝑒 − 1) + 𝑒 − 2

2𝑛
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?

(A) 11𝑒 − 24
24 (B) 7𝑒 − 16

24
(C) 11𝑒 − 24

12 (D) 5𝑒 − 12
12

(E) 𝑒 − 2
4

6. Define
𝐹(𝑥) =

∫ 𝑥

0
𝑒 𝑡

2
𝑑𝑡,

and let 𝐺 be the inverse of 𝐹 in a neighborhood of the origin. What is 𝐺(5)(0)?

(A) 40 (B) 28

(C) 20 (D) 56

(E) 12
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QUESTIONS 7–9

7. Let 𝐴 be a real symmetric 6 × 6 matrix with characteristic polynomial

(𝑡 − 1)3(𝑡 + 1)2𝑡.

Let 𝑉 be the real vector space of all real symmetric 6 × 6 matrices, and define

𝑇 : 𝑉 → 𝑉, 𝑇(𝑋) = 𝐴𝑋 + 𝑋𝐴.

What is rank𝑇?

(A) 18 (B) 14

(C) 15 (D) 7

(E) 12

8. For a real parameter 𝑎, define

𝑓𝑛(𝑥) = 𝑛𝑎𝑥2(1 − 𝑥)𝑛 , 0 ≤ 𝑥 ≤ 1.

For exactly which values of 𝑎 does 𝑓𝑛 converge uniformly to zero on [0, 1], while 𝑓 ′𝑛 does not
converge uniformly to zero on [0, 1]?

(A) 𝑎 ≤ 1 (B) 𝑎 < 1

(C) 1 < 𝑎 ≤ 2 (D) 1 ≤ 𝑎 < 2

(E) 𝑎 ≥ 2

9. Real numbers 𝑥, 𝑦, 𝑧 satisfy

𝑥 + 𝑦 + 𝑧 = 1, 𝑥2 + 𝑦2 + 𝑧2 = 3.

What is the maximum possible value of 𝑥𝑦𝑧?

(A) 0 (B) −1

(C) 1
9 (D) 1

3
(E) 5

27
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QUESTIONS 10–12

10. Let
𝐷 =

{
(𝑥, 𝑦) : 𝑥 > 0, 𝑦 > 0, 1 ≤ 𝑥𝑦 ≤ 4, 1 ≤ 𝑦

𝑥
≤ 9

}
.

What is the value of ∬
𝐷

(𝑥2 + 𝑦2) 𝑑𝑥 𝑑𝑦 ?

(A) 20
3 (B) 200

3
(C) 40

3 (D) 50
3

(E) 100
3

11. Let 𝐴 be a real 4 × 4 matrix such that

det(𝑡𝐼4 − 𝐴) = 𝑡4 − 2𝑡3 − 𝑡2 + 3𝑡 + 1.

What is the value of
tr
(
(𝐴 − 𝐼4)−2) ?

(A) −3
4 (B) −5

4
(C) 5

4 (D) 1
4

(E) 3
4

12. In the usual topology on R, let

𝐾 = {0} ∪
{

1
𝑛

: 𝑛 ∈ N
}
∪
{

1
𝑛
+ 1
𝑚

: 𝑛, 𝑚 ∈ N
}
.

For 𝑆 ⊆ R, let 𝑆′ denote the set of all accumulation points of 𝑆. Which of the following is (𝐾′)′?

(A) 𝐾 (B) {0}

(C) {0} ∪
{

1
𝑛

: 𝑛 ∈ N
}

(D) ∅

(E) [0, 2]
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QUESTIONS 13–15

13. A smooth function 𝑧 = 𝑧(𝑥, 𝑦) is defined implicitly near (0, 0) by

𝑧 + 𝑥𝑧2 + 𝑦𝑒𝑧 = 1, 𝑧(0, 0) = 1.

What is the value of
𝜕3𝑧

𝜕𝑥2𝜕𝑦
(0, 0) ?

(A) −21𝑒 (B) 21𝑒

(C) −9𝑒 (D) 9𝑒

(E) −15𝑒

14. Suppose 𝑦 satisfies
𝑥2𝑦′′ − 3𝑥𝑦′ + 4𝑦 = 𝑥2 ln 𝑥, 𝑥 > 0,

with
𝑦(1) = 0, 𝑦′(1) = 1.

What is 𝑦(𝑒)?

(A) 𝑒2

2 (B) 7𝑒2

6

(C) 𝑒2 (D) 3𝑒2

2

(E) 𝑒2

6

15. Regard Z𝑚 as the additive group of integers modulo 𝑚. How many surjective group homomor-
phisms are there from

Z12 × Z18

to Z6?

(A) 18 (B) 24

(C) 12 (D) 30

(E) 36
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QUESTIONS 16–18

16. Let 𝐶 be the circle |𝑧| = 2, oriented counterclockwise. What is the value of

1
2𝜋𝑖

∮
𝐶

𝑒𝑧

(𝑧 − 1)2(𝑧 + 1) 𝑑𝑧 ?
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QUESTIONS 19–21

19. How many integers 𝑥 with 0 ≤ 𝑥 < 360 satisfy

𝑥3 ≡ 𝑥 (mod 360) ?

(A) 45 (B) 27

(C) 54 (D) 81

(E) 36

20. Let𝑈 and 𝑉 be independent random variables, each uniformly distributed on [0, 1]. What is

E
[

min(𝑈,𝑉)
max(𝑈,𝑉)

����𝑈 +𝑉 > 1
]

?

(A) 2 − 2 ln 2 (B) 1 − ln 2

(C) ln 2 (D) 2 ln 2 − 1

(E) 3
2 − ln 2

21. The value of ∫ 1

0

∫ 𝑥1/3

√
𝑥

𝑥𝑦 𝑒𝑦
2
𝑑𝑦 𝑑𝑥

is

(A) 3𝑒 − 8
4 (B) 3𝑒 − 8

2
(C) 𝑒 − 2

4 (D) 8 − 3𝑒
4

(E) 3𝑒 − 7
4
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QUESTIONS 22–24

22. Let 𝐶 be the closed curve formed by the intersection of the cylinder

𝑥2 + 𝑦2 = 1

and the plane
𝑧 = 1 + 𝑥 + 2𝑦.

Orient 𝐶 so that its projection onto the 𝑥𝑦-plane is traversed counterclockwise. What is the
value of ∮

𝐶

(
−𝑦𝑧2 𝑑𝑥 + 𝑥𝑧2 𝑑𝑦 + 𝑥𝑦 𝑑𝑧

)
?

(A) 3𝜋 (B) 5𝜋

(C) 9𝜋 (D) 6𝜋

(E) 7𝜋

23. For a real parameter 𝑎, define the quadratic form

𝑞𝑎(𝑥, 𝑦, 𝑧) = 𝑥2 + 2𝑦2 + 3𝑧2 + 2𝑎𝑥𝑦.

For exactly which values of 𝑎 is 𝑞𝑎 strictly positive at every nonzero point of the plane 𝑥+𝑦+𝑧 = 0?

(A) |𝑎| < 2
√

5 (B) |𝑎| <
√

2

(C) |𝑎 + 3| <
√

5 (D) 𝑎 > −3

(E) |𝑎 + 3| < 2
√

5

24. Let
𝑓 : [0,∞) → [0,∞)

be continuous, with ∫ ∞

0
𝑓 (𝑥) 𝑑𝑥 < ∞.

Which of the following statements must be true?

I. lim inf
𝑥→∞

𝑓 (𝑥) = 0.

II.
∫ ∞

0
𝑓 (𝑥)2 𝑑𝑥 < ∞.

III. If 𝑓 is uniformly continuous on [0,∞), then lim
𝑥→∞

𝑓 (𝑥) = 0.

(A) III only (B) I, II, and III

(C) I and III only (D) I only

(E) II only
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and the plane
𝑧 = 1 + 𝑥 + 2𝑦.

Orient 𝐶 so that its projection onto the 𝑥𝑦-plane is traversed counterclockwise. What is the
value of ∮

𝐶

(
−𝑦𝑧2 𝑑𝑥 + 𝑥𝑧2 𝑑𝑦 + 𝑥𝑦 𝑑𝑧

)
?

(A) 3𝜋 (B) 5𝜋

(C) 9𝜋 (D) 6𝜋

(E) 7𝜋

23. For a real parameter 𝑎, define the quadratic form

𝑞𝑎(𝑥, 𝑦, 𝑧) = 𝑥2 + 2𝑦2 + 3𝑧2 + 2𝑎𝑥𝑦.

For exactly which values of 𝑎 is 𝑞𝑎 strictly positive at every nonzero point of the plane 𝑥+𝑦+𝑧 = 0?

(A) |𝑎| < 2
√

5 (B) |𝑎| <
√

2

(C) |𝑎 + 3| <
√

5 (D) 𝑎 > −3

(E) |𝑎 + 3| < 2
√

5

24. Let
𝑓 : [0,∞) → [0,∞)

be continuous, with ∫ ∞

0
𝑓 (𝑥) 𝑑𝑥 < ∞.

Which of the following statements must be true?

I. lim inf
𝑥→∞

𝑓 (𝑥) = 0.

II.
∫ ∞

0
𝑓 (𝑥)2 𝑑𝑥 < ∞.

III. If 𝑓 is uniformly continuous on [0,∞), then lim
𝑥→∞

𝑓 (𝑥) = 0.

(A) III only (B) I, II, and III

(C) I and III only (D) I only

(E) II only
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QUESTIONS 25–27

25. Consider the initial value problem

𝑦′ = 𝑥𝑦2 + 𝑦

𝑥
, 𝑥 > 0, 𝑦(1) = 1.

What is the right endpoint of the maximal interval of existence of its solution containing 𝑥 = 1?

(A)
√

3 (B) 3√2

(C) 3√3 (D) 2

(E) 3√4

26. A plane curve is parametrized by

𝑥 = 𝑡 − 𝑡3

3 , 𝑦 = 𝑡2 , 𝑡 > 0.

Let 𝑃 and𝑄 be the points at which the tangent lines are parallel to 𝑦 = 𝑥 and 𝑦 = −𝑥, respectively.
What is the arc length along the curve from 𝑃 to 𝑄?

(A) 8 (B) 8
√

2

(C) 20
3 (D) 16

3
(E) 4

√
2

27. How many elements of the symmetric group 𝑆7 have order exactly 6?

(A) 1470 (B) 1050

(C) 1680 (D) 1260

(E) 840
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(C) 1680 (D) 1260

(E) 840
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QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS | PRACTICE TEST 01 HIGH-DIFFICULTY PRACTICE

Questions 28–30

zarimion.com · GRE Mathematics · Test 01 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 28–30

28. How many functions
𝑓 : {1, 2, . . . , 8} → {1, 2, 3}

are surjective and satisfy
𝑓 (𝑖) ≠ 𝑓 (𝑖 + 1), 𝑖 = 1, 2, . . . , 8,

where 𝑓 (9) is defined to be 𝑓 (1)?

(A) 240 (B) 384

(C) 252 (D) 126

(E) 258

29. What is the sum of the series
∞∑
𝑛=1

(−1)𝑛−1𝑛

(2𝑛 − 1)(2𝑛 + 1)(2𝑛 + 3) ?

(A) 4 − 𝜋
8 (B) 𝜋 − 2

16
(C) 𝜋 − 3

4 (D) 𝜋 − 2
8

(E) 4 − 𝜋
16

30. The polar curves
𝑟 = 1 + cos𝜃, 𝑟 = 1 − cos𝜃

each enclose a region. What is the area common to the two regions?

(A) 3𝜋
2 − 2 (B) 2𝜋 − 4

(C) 3𝜋
4 − 2 (D) 𝜋 − 2

(E) 3𝜋
2 − 4

Original practice questions 11 / 24

zarimion.com/gre  |  GRE Mathematics  |  Test 01

https://zarimion.com/gre/


GRE MATHEMATICS | PRACTICE TEST 01 HIGH-DIFFICULTY PRACTICE

Questions 31–33

zarimion.com · GRE Mathematics · Test 01 12 / 24

GRE MATHEMATICS SUBJECT TEST HIGH-DIFFICULTY PRACTICE

QUESTIONS 31–33

31. Let F3 be the field with three elements. How many units are there in the quotient ring

𝑅 = F3[𝑥]
/ (

(𝑥2 + 1)2(𝑥 − 1)
)
?

(A) 144 (B) 216

(C) 108 (D) 96

(E) 162

32. How many zeros of the polynomial

𝑝(𝑧) = 𝑧8 + 6𝑧5 + 𝑧2 + 1

lie in the annulus
1 < |𝑧| < 2 ?

Count zeros with multiplicity.

(A) 4 (B) 1

(C) 3 (D) 2

(E) 5

33. For a real parameter 𝑎, define

𝑓𝑎(𝑥, 𝑦) = 𝑥4 + 2𝑎𝑥2𝑦 + 𝑦2 + 𝑦4.

Which of the following is the set of all values of 𝑎 for which the origin is a strict local minimum
of 𝑓𝑎?

(A) {0} (B) (−∞,−1) ∪ (1,∞)

(C) [−1, 1] (D) R

(E) (−1, 1)
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31. Let F3 be the field with three elements. How many units are there in the quotient ring

𝑅 = F3[𝑥]
/ (

(𝑥2 + 1)2(𝑥 − 1)
)
?
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(C) 108 (D) 96

(E) 162

32. How many zeros of the polynomial
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QUESTIONS 34–36

34. Let
𝑓 (𝑥, 𝑦, 𝑧) = 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥.

Consider all unit vectors u parallel to the tangent plane to the ellipsoid

𝑥2 + 2𝑦2 + 3𝑧2 = 6

at 𝑃 = (1, 1, 1). What is the maximum possible value of the directional derivative 𝐷u 𝑓 (𝑃)?

(A)
√

6 (B) 2
√

3

(C)
√

18
7 (D)

√
12
7

(E)
√

6
7

35. Let
𝐹 = F2[𝑥]/(𝑥3 + 𝑥 + 1),

and let 𝛼 denote the residue class of 𝑥 in 𝐹. Which of the following is the minimal polynomial
over F2 of

𝛽 = 𝛼 + 𝛼−1 ?

(A) 𝑡2 + 𝑡 + 1 (B) 𝑡3 + 𝑡2 + 1

(C) 𝑡3 + 1 (D) 𝑡3 + 𝑡2 + 𝑡 + 1

(E) 𝑡3 + 𝑡 + 1

36. Newton’s method is applied to
𝑓 (𝑥) = (𝑥 − 1)3𝑒𝑥 ,

giving

𝑥𝑛+1 = 𝑥𝑛 −
𝑓 (𝑥𝑛)
𝑓 ′(𝑥𝑛)

, 𝑥0 > 1.

What is the value of

lim
𝑛→∞

𝑥𝑛+1 − 1 − 2
3 (𝑥𝑛 − 1)

(𝑥𝑛 − 1)2 ?

(A) 1
27 (B) 1

9
(C) 1

3 (D) 2
3

(E) 1
6
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QUESTIONS 37–39

37. Let
𝐷 = {(𝑥, 𝑦) : 𝑥2 + 4𝑦2 < 1}.

What is the value of the improper integral∬
𝐷

𝑥2𝑦2√
1 − 𝑥2 − 4𝑦2

𝑑𝑥 𝑑𝑦 ?

(A) 𝜋
120 (B) 𝜋

60
(C) 𝜋

90 (D) 𝜋
30

(E) 𝜋
15

38. Let the ellipse

𝐶 : 𝑥
2

4 + 𝑦2 = 1

be oriented counterclockwise. What is the value of∮
𝐶

(
− 𝑦

𝑥2 + 𝑦2 − 𝑦3
)
𝑑𝑥 +

(
𝑥

𝑥2 + 𝑦2 + 𝑥3
)
𝑑𝑦 ?

(A) 15𝜋
2 (B) 21𝜋

2
(C) 17𝜋

2 (D) 19𝜋
2

(E) 23𝜋
2

39. How many group automorphisms does

Z8 × Z2

have?

(A) 16 (B) 12

(C) 32 (D) 8

(E) 24
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2
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2
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Z8 × Z2

have?

(A) 16 (B) 12

(C) 32 (D) 8

(E) 24
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QUESTIONS 40–42

40. Let 𝑛 ≥ 3, and let 𝑋1 , . . . , 𝑋𝑛 be independent, identically distributed random variables with
finite fourth moment and

E[𝑋1] = 0, E[𝑋2
1 ] = 1, E[𝑋3

1 ] = 2.

Define

𝑋 =
1
𝑛

𝑛∑
𝑖=1

𝑋𝑖 , 𝑆2 =
1

𝑛 − 1

𝑛∑
𝑖=1

(𝑋𝑖 − 𝑋)2.

What is Cov(𝑋, 𝑆2)?

(A) 1
𝑛

(B) 2
𝑛2

(C) 2
𝑛

(D) 0

(E) 2
𝑛 − 1

41. A continuous function 𝑓 : R → R satisfies

𝑓 (𝑥) = 𝑒𝑥 +
∫ 𝑥

0
(𝑥 − 𝑡) 𝑓 (𝑡) 𝑑𝑡 for every 𝑥 ∈ R.

What is 𝑓 (ln 2)?

(A) ln 2 + 13
8 (B) ln 2 + 9

8

(C) ln 2 + 7
4 (D) ln 2

2 + 13
8

(E) 2 ln 2 + 1
4

42. Among all continuously differentiable real-valued functions 𝑓 on [0, 1] satisfying

𝑓 (0) = 𝑓 (1) = 0,
∫ 1

0
[ 𝑓 ′(𝑥)]2 𝑑𝑥 = 1,

what is the maximum possible value of ∫ 1

0
𝑥 𝑓 (𝑥) 𝑑𝑥 ?

(A) 1
6 (B)

√
5

15

(C)
√

3
6 (D) 1

15

(E)
√

5
30
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QUESTIONS 43–45

43. Let 𝐴 be a real 6 × 6 matrix satisfying

𝐴2 + 𝐴 + 𝐼6 = 0.

Define
𝑊 = {𝑋 ∈ 𝑀6(R) : 𝐴𝑋 = 𝑋𝐴}.

What is the dimension of𝑊 as a real vector space?

(A) 27 (B) 12

(C) 18 (D) 9

(E) 15

44. A coin is tossed independently and repeatedly. On each toss, the probability of heads 𝐻 is 2/3,
and the probability of tails 𝑇 is 1/3. Let 𝑁 be the total number of tosses completed when the
consecutive pattern 𝐻𝑇𝐻 first appears. What is E[𝑁]?

(A) 6 (B) 9

(C) 27
4 (D) 33

4
(E) 15

2

45. For real parameters 𝑝, 𝑞, consider the improper integral∫ ∞

0

sin 𝑥
𝑥𝑝(1 + 𝑥)𝑞 𝑑𝑥.

Which of the following is a necessary and sufficient condition for the integral to converge but
not converge absolutely? The usual improper limits at 0 and +∞ are taken separately.

(A) 𝑝 < 1, 0 < 𝑝 + 𝑞 ≤ 1 (B) 𝑝 ≤ 2, 0 < 𝑝 + 𝑞 ≤ 1

(C) 𝑝 < 2, 𝑝 + 𝑞 > 1 (D) 𝑝 < 2, 0 < 𝑝 + 𝑞 ≤ 1

(E) 𝑝 < 2, 0 < 𝑝 + 𝑞 < 1
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44. A coin is tossed independently and repeatedly. On each toss, the probability of heads 𝐻 is 2/3,
and the probability of tails 𝑇 is 1/3. Let 𝑁 be the total number of tosses completed when the
consecutive pattern 𝐻𝑇𝐻 first appears. What is E[𝑁]?

(A) 6 (B) 9

(C) 27
4 (D) 33

4
(E) 15

2

45. For real parameters 𝑝, 𝑞, consider the improper integral∫ ∞

0

sin 𝑥
𝑥𝑝(1 + 𝑥)𝑞 𝑑𝑥.

Which of the following is a necessary and sufficient condition for the integral to converge but
not converge absolutely? The usual improper limits at 0 and +∞ are taken separately.

(A) 𝑝 < 1, 0 < 𝑝 + 𝑞 ≤ 1 (B) 𝑝 ≤ 2, 0 < 𝑝 + 𝑞 ≤ 1

(C) 𝑝 < 2, 𝑝 + 𝑞 > 1 (D) 𝑝 < 2, 0 < 𝑝 + 𝑞 ≤ 1

(E) 𝑝 < 2, 0 < 𝑝 + 𝑞 < 1
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QUESTIONS 46–48

46. For which real value of 𝜆 does the boundary value problem

𝑦′′ + 4𝑦 = 𝑥 cos(2𝑥) + 𝜆 sin(2𝑥), 𝑦(0) = 𝑦(𝜋) = 0

have at least one twice continuously differentiable solution?

(A) 1
4 (B) −1

4
(C) −1

2 (D) 1
2

(E) 0

47. Among all monic cubic polynomials in F5[𝑥], how many have exactly one distinct root in F5?
Roots are counted without multiplicity.

(A) 50 (B) 65

(C) 60 (D) 55

(E) 45

48. A point 𝑃 is chosen uniformly with respect to area from the unit disk

𝑥2 + 𝑦2 ≤ 1.

Let
𝐴 =

(
−1

2 , 0
)
, 𝐵 =

(
1
2 , 0

)
.

What is the probability that triangle 𝐴𝑃𝐵 is acute?

(A) 1
4 +

√
3

2𝜋 (B) 1
3 +

√
3

4𝜋

(C) 1
12 +

√
3

2𝜋 (D) 1
3

(E) 1
6 +

√
3

4𝜋
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QUESTIONS 49–51

49. For 𝑎, 𝑏 > 0, define

𝑓𝑎,𝑏(𝑥, 𝑦) =

|𝑥|𝑎|𝑦|𝑏
𝑥2 + 𝑦4 , (𝑥, 𝑦) ≠ (0, 0),

0, (𝑥, 𝑦) = (0, 0).

Which condition is necessary and sufficient for 𝑓𝑎,𝑏 to be differentiable at the origin?

(A) 2𝑎 + 𝑏 > 5 (B) 𝑎 + 𝑏 > 3

(C) 𝑎 + 𝑏 > 4 (D) 𝑎 + 𝑏 > 3 and 2𝑎 + 𝑏 > 5

(E) 𝑎 > 2 and 𝑏 > 1

50. The value of ∫ 2𝜋

0

1 + cos𝜃
(5 + 4 cos𝜃)2 𝑑𝜃

is

(A) 2𝜋
27 (B) 𝜋

27
(C) 𝜋

9 (D) 4𝜋
27

(E) 𝜋
54

51. Let 𝑢, 𝑣 ∈ R5 satisfy
𝑢T𝑢 = 2, 𝑣T𝑣 = 3, 𝑢T𝑣 = 1.

Define
𝐴 = 𝐼5 + 𝑢𝑣T + 𝑣𝑢T.

What is tr(𝐴−1)?

(A) 3 (B) 2

(C) 1 (D) −1

(E) 0
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QUESTIONS 52–54

52. Among all connected, undirected, simple graphs with 12 vertices and 18 edges, what is the
maximum possible number of bridges? A bridge is an edge whose removal disconnects the
graph.

(A) 7 (B) 6

(C) 8 (D) 4

(E) 5

53. For a real parameter 𝑎, the equation
𝑒𝑥 = 𝑎𝑥2

has exactly three distinct real solutions if and only if

(A) 𝑎 =
𝑒2

4 (B) 𝑎 ≥ 𝑒2

4

(C) 0 < 𝑎 <
𝑒2

4 (D) 𝑎 > 0

(E) 𝑎 >
𝑒2

4

54. The sequence (𝑎𝑛) is defined by

𝑎1 = 1, 𝑎𝑛+1 = ln(1 + 𝑎𝑛).

What is the value of

lim
𝑛→∞

1
𝑎𝑛

− 𝑛

2
ln 𝑛 ?

(A) 1
3 (B) 0

(C) −1
3 (D) −1

6
(E) 1

6
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QUESTIONS 55–57

55. How many integers 𝑎 satisfying

1 ≤ 𝑎 ≤ 90, gcd(𝑎, 91) = 1

have the property that the smallest positive integer 𝑘 for which

𝑎𝑘 ≡ 1 (mod 91)

is 𝑘 = 12?

(A) 24 (B) 48

(C) 36 (D) 32

(E) 12

56. Define a topology on R by

𝒯 = {∅} ∪ {𝑈 ⊆ R : R \𝑈 is at most countable}.

Which of the following statements about (R, 𝒯 ) are true?

I. Every compact subset is finite.

II. Every convergent sequence is eventually constant and equal to its limit.

III. The space is connected.

(A) II and III only (B) II only

(C) I, II, and III (D) I and II only

(E) I only

57. Let 𝑦 be the solution of the initial value problem

𝑦′′ + 2𝑦′ + 𝑦 =
𝑒−𝑥

1 + 𝑥2 , 𝑦(0) = 𝑦′(0) = 0.

What is the value of
lim
𝑥→∞

(
𝑒𝑥𝑦(𝑥) − 𝜋𝑥

2 + ln 𝑥
)

?

(A) 𝜋
2 (B) −1

(C) −2 (D) 0

(E) 1
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QUESTIONS 58–60

58. Define

𝐹(𝑎) =
∫ 1

0

arctan(𝑎𝑥)
𝑥

𝑑𝑥.

What is 𝐹′′′(1)?

(A) 𝜋 − 3
4 (B) 4 − 𝜋

2
(C) 4 − 𝜋

4 (D) 𝜋 − 4
2

(E) 𝜋 − 3
2

59. Let 𝐴 be a real orthogonal 4 × 4 matrix satisfying

det𝐴 = −1, tr𝐴 = 1.

What is tr(𝐴3)?

(A) 2 (B) 0

(C) −2 (D) 1

(E) −1

60. Let𝑈1 , 𝑈2 , 𝑈3 , 𝑈4 be independent random variables, each uniformly distributed on [0, 1], and
let

𝑈(1) ≤ 𝑈(2) ≤ 𝑈(3) ≤ 𝑈(4)

be their order statistics. What is

P
(
𝑈(3) −𝑈(2) >

1
2

����𝑈(4) −𝑈(1) <
3
4

)
?

(A) 1
63 (B) 1

21
(C) 1

27 (D) 5
81

(E) 5
189
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QUESTIONS 61–63

61. What is the curvature of the plane curve

𝑥3 + 𝑦3 = 3𝑥𝑦

at the point
( 3

2 ,
3
2
)
?

(A) 16
3 (B) 16

√
2

3

(C) 32
3 (D) 8

√
2

3

(E) 4
√

2
3

62. The region
𝑅 = {(𝑥, 𝑦) : 0 ≤ 𝑥 ≤ 1, 𝑥2 ≤ 𝑦 ≤ 𝑥}

is revolved through one complete revolution about the line

𝑥 + 𝑦 + 1 = 0

in its plane. What is the volume of the resulting solid?

(A) 19𝜋
60 (B) 19

√
2𝜋

120

(C) 19𝜋
30 (D) 19

√
2𝜋

60

(E) 19
√

2𝜋
30

63. Let 𝐴 be a real 10 × 10 matrix satisfying

𝐴4 = 𝐼10 , tr𝐴 = 0, tr(𝐴2) = 2.

What is the value of
det(𝐼10 + 𝐴 + 𝐴2) ?

(A) 81 (B) 243

(C) 9 (D) 729

(E) 27
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QUESTIONS 64–66

64. How many four-element subsets of {1, 2, . . . , 11} contain no two consecutive integers and have
an even sum of their elements?

(A) 32 (B) 35

(C) 38 (D) 34

(E) 36

65. The value of the improper integral ∫ ∞

0

ln 𝑥
𝑥2 + 2𝑥 + 4

𝑑𝑥

is

(A) 𝜋 ln 2
3
√

3
(B) 2𝜋 ln 2

3
√

3
(C) 𝜋 ln 2

3 (D) 𝜋 ln 2
6
√

3
(E) 𝜋 ln 2√

3

66. Let 𝑓 : [−1, 1] → R be continuous, and suppose that∫ 1

−1
𝑥2𝑛 𝑓 (𝑥) 𝑑𝑥 = 0

for every integer 𝑛 ≥ 0. Which of the following statements must be true?

I. 𝑓 (−𝑥) = − 𝑓 (𝑥) for every 𝑥 ∈ [−1, 1].

II.
∫ 1

−1
𝑓 (𝑥)𝑒𝑥 𝑑𝑥 = 0.

III. 𝑓 (0) = 0.

(A) III only (B) I and III only

(C) I only (D) II only

(E) I, II, and III
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for every integer 𝑛 ≥ 0. Which of the following statements must be true?

I. 𝑓 (−𝑥) = − 𝑓 (𝑥) for every 𝑥 ∈ [−1, 1].

II.
∫ 1

−1
𝑓 (𝑥)𝑒𝑥 𝑑𝑥 = 0.

III. 𝑓 (0) = 0.

(A) III only (B) I and III only

(C) I only (D) II only

(E) I, II, and III
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Answer Key
Practice Test 01 — correct choices only.

Question Answer Question Answer Question Answer

1 E 23 E 45 D

2 E 24 C 46 A

3 B 25 E 47 D

4 D 26 C 48 C

5 A 27 A 49 D

6 B 28 C 50 A

7 B 29 E 51 C

8 D 30 E 52 B

9 E 31 A 53 E

10 E 32 C 54 D

11 C 33 C 55 D

12 B 34 D 56 C

13 A 35 B 57 B

14 B 36 B 58 E

15 B 37 B 59 C

16 A 38 D 60 E

17 C 39 A 61 D

18 D 40 C 62 D

19 A 41 A 63 E

20 A 42 B 64 C

21 A 43 C 65 A

22 E 44 D 66 B

Continue at zarimion.com
Find the practice collection, future updates, and errata on the website. Source:
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