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GRE MATHEMATICS | PRACTICE TEST 86 ADVANCED CHALLENGE

Questions 1–3

1. Find the coefficient of x4 in e5x log(1 + 18x).

(A) −18174
(B) 18174
(C) −18156
(D) −26244
(E) −436176

2. An invertible 88 × 88 matrix A has determinant 4. Find det(adj A).

(A) 2175

(B) 2174 · 3
(C) 2174 · 5
(D) 2173

(E) 2174

3. Find the arc length of r(t) = (18(t − t3/3), 18t2) for 0 ≤ t ≤ 1/6.

(A) 109
18

(B) 109
72

(C) 145
36

(D) 109
36

(E) −109
36
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Questions 4–6

4. X1, . . . , X33 are independent with common mean and variance 35. With X̄ their sample mean, find
E[
∑

i(Xi − X̄)2].

(A) 374
(B) 1866
(C) 747
(D) 1493
(E) 1120

5. Evaluate
∫ 1

0
x18(1 − x)5 dx.

(A) 24
(18! 5!

24!

)
(B) 18! 5!

24!
(C) 1

6

(18! 5!
24!

)
(D) 19

(18! 5!
24!

)
(E) 7084

(18! 5!
24!

)

6. On P89, the real polynomials of degree at most 89, define T (p) = x2p′′ − 30xp′ + 240p. Find its
rank.

(A) 87
(B) 90
(C) 89
(D) 86
(E) 88
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Questions 7–9

7. For the curve x = t6, y = t7 + 18t, find d2y/dx2 at t = 1.

(A) −83
6

(B) 25
6

(C) 97
36

(D) −3

(E) −83
36

8. A permutation of 35 objects is chosen uniformly. Let Z be the number of fixed points. Find E[Z2].

(A) 0
(B) 2
(C) 4
(D) 3
(E) 1

9. For f(x) = x6e18x, find f (8)(0).

(A) 2
(

8! 182

2

)

(B) 1
9

(
8! 182

2

)

(C) 1
56

(
8! 182

2

)

(D) 1
20160

(
8! 182

2

)

(E) 8! 182

2
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Questions 10–12

10. Subspaces U, V of R90 have dimensions 5 and 6. What is the smallest possible value of dim(U ∩V )?

(A) 2
(B) 3
(C) 4
(D) 0
(E) 1

11. Find the coefficient of x6 in cos(18x)/(1 − 5x2).

(A) −146476
5

(B) −236196
5

(C) −146471
5

(D) 146471
5

(E) −21091824

12. A coin success probability p has uniform prior on [0, 1]. After observing 33 successes and 2 failures
in independent tosses conditional on p, what is the predictive probability of success on the next toss?

(A) 34
37

(B) 71
74

(C) 34
111

(D) 3
37

(E) 17
37
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Questions 13–15

13. Evaluate
∫∫∫

B 18z2(x2 + y2 + z2)6 dV , where B is the unit ball.

(A) −24π

17
(B) 48π

17
(C) 24π

17
(D) 12π

17
(E) 1 + 24π

17

14. Let V consist of real polynomials of degree at most 13 that have both value and first derivative
zero at 82, 83, and 85. Find dim V .

(A) 6
(B) 7
(C) 9
(D) 8
(E) 10

15. The local inverse y(x) of x = 18y + y3 satisfies y(0) = 0. Find y(7)(0).

(A) 18
(

−60480
1810

)
(B) 60480

1810

(C) 1
5040

(
−60480

1810

)
(D) 1

18

(
−60480

1810

)
(E) −60480

1810
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Questions 16–18

16. A random variable has mean 0 and variance 33. What upper bound does the Chebyshev inequality
give for P (|X| ≥ 66)?

(A) 1
396

(B) 131
132

(C) 133
264

(D) 1
264

(E) 1
132

17. If f(x, y) = log(x2 + y2), x = e18t cos(6t), and y = e18t sin(6t), find d2f/dt2 at t = 1.

(A) 36
(B) 12
(C) 1296
(D) 720
(E) 0

18. The roots r, s of x2 − 95x + 1066 = 0 are counted with multiplicity. Find r4 + s4.

(A) 954 + 2(10662)
(B) 954 − 2(1066)(952) + 2(10662)
(C) 954 − 4(1066)(952) + 2(10662)
(D) 954 − 4(1066)(952) + 10662

(E) 954 − 4(1066)(952)
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Questions 19–21

19. Evaluate
∫ 1

0
x17(log x)5 dx.

(A) 1
6

(
(−1)55!

186

)

(B) (−1)55!
186

(C) 78732
5

(
(−1)55!

186

)

(D) 18
(

(−1)55!
186

)

(E) −(−1)55!
186

20. A box is chosen uniformly from two boxes. Box A contains 38 red and 40 blue balls; box B
contains 40 red and 38 blue balls. Two balls are drawn without replacement and both are red. What
is the conditional probability that A was chosen?

(A) 703
4449

(B) 703
1483

(C) 703
2966

(D) 1093
1483

(E) 780
1483

21. For D = {(x, y) : x2 + y2 ≤ 18}, evaluate
∫∫

D
(x2 + y2)5 dA.

(A) 314928π

(B) 5668704π

(C) 34012224π

11
(D) 11337408π

(E) 34012224π
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Questions 22–24

22. For real t, let M(t) =

t − 82 13 0
0 t − 82 1
0 0 t − 82

. At t = 82, what is dim ker(M(t)2) −

dim ker M(t)?

(A) 3
(B) 1
(C) 0
(D) 2
(E) 4

23. Let f(x, y) = e18x+6y. Find ∂6f/∂x5∂y at (0, 0).

(A) 3
(
6 · 185

)
(B) 1

6
(
6 · 185

)
(C) 1

243
(
6 · 185

)
(D) 6 · 185

(E) 1
81
(
6 · 185

)

24. Which subset of R is compact, with 28 fixed as displayed?

(A) 28Z
(B) {0} ∪ {28/k : k ≥ 1}
(C) Q ∩ [0, 28]
(D) (0, 28)
(E) {28/k : k ≥ 1}
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Questions 25–27

25. Two solutions of y′′ + 18x6y′ + 6y = 0 have Wronskian W (0) = 1. Find W (1).

(A) 2
e

18
7

(B) − 1
e

18
7

(C) e− 18
7

(D) e− 18
7 + 1

(E) 1
2e

18
7

26. Let u = (17, 6)T and v = (1, 0)T . Find the squared distance from (17, 0)T to span(u).

(A) 21133
650

(B) 10404
325

(C) 20483
650

(D) 10729
325

(E) 10079
325

27. For T = {x, y, z ≥ 0 : x + y + z ≤ 1}, evaluate
∫∫∫

T
x18y5 dV .

(A) 18! 5!
26!

(B) 1
6

(18! 5!
26!

)
(C) 1

114
(D) 26

(18! 5!
26!

)
(E) 6

(18! 5!
26!

)
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Questions 28–30

28. For ak = (−1)k + 28/k, find lim supk→∞ ak − lim infk→∞ ak.

(A) 1
(B) 0
(C) 4
(D) 3
(E) 2

29. Let F = (18y6, z6, x6). Find (∇ × F)(1, 1, 1) · (1, 1, 2)/
√

6.

(A) −76
√

6
(B) 1 − 38

√
6

(C) 38
√

6
(D) −38

√
6

(E) −19
√

6

30. An idempotent 88 × 88 real matrix P has rank 3. What is det(I + P )?

(A) 6
(B) 8
(C) 9
(D) 7
(E) 10
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Questions 31–33

31. If y′ = y(1 − y/6) and y(0) = 3, find y(− log 18).

(A) 12
19

(B) 25
19

(C) 3
19

(D) 6
19

(E) − 6
19

32. For which real a is f(x) = xa in L28(0, 1)?

(A) a > −1/28
(B) a > 0
(C) a < 1/28
(D) a ≥ −1/28
(E) All real a

33. Evaluate
∫ π/2

0
sin13 t cos37 t dt.

(A) 1
50

(B) 6! 18!
2 · 25!

(C) 2
( 6! 18!

2 · 25!

)
(D) 1

2

( 6! 18!
2 · 25!

)
(E) 25

( 6! 18!
2 · 25!

)
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Questions 34–36

34. For A =

1 0
1 1
1 2

 and b =

82
13
95

, let x minimize ∥Ax − b∥2. Find the minimum squared residual.

(A) 22801
6

(B) 11399
3

(C) 22795
6

(D) 22807
6

(E) 11402
3

35. For F = (18x6y, y6z, xz6), find ∇ · F at (1, 2, 1).

(A) 414
(B) −414
(C) 828
(D) 415
(E) 207

36. T : R → R has Lipschitz constant at most 1/28. If x1 = T (x0) and |x1 − x0| ≤ 1, what is the
sharp upper bound on |T 3(x0) − x∗|, where x∗ is its fixed point?

(A) 1
42336

(B) 21167
21168

(C) 21169
42336

(D) 1
21168

(E) 1
63504
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63504
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Questions 37–39

37. Evaluate
∫ 1

0

∫ x

0
x18y6 dy dx.

(A) 1
182

(B) 1
26

(C) 1
133

(D) 1
175

(E) 1
208

38. What is the coefficient of x8 in (x + 17)8(1 − x)3?

(A) −251257
(B) −251260
(C) −251258
(D) −251259
(E) −251261

39. If y′′ + 36y = 18 and y(0) = y′(0) = 0, find y(π/6).

(A) −1

(B) 1
2

(C) 2
(D) 1
(E) 0
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Questions 40–42

40. The circle |z| = 2 is traversed counterclockwise. What is 1
2πi

∫
|z|=2

ez

z24 dz?

(A) 1/24!
(B) 1/46!
(C) 1/22!
(D) 1/23!
(E) 23!

41. Let C be the unit circle x2 + y2 = 1, z = 6, counterclockwise viewed from above. Evaluate∫
C −18y

(
x2 + y2)5 dx + (18x

(
x2 + y2)5) dy + 2z dz.

(A) 36π

(B) 72π

(C) 1 + 36π

(D) 18π

(E) −36π

42. How many 2-dimensional subspaces does F7
59 have?

(A) (596 − 1)(596 − 59)
(592 − 1)(592 − 59)

(B) (599 − 1)(599 − 59)
(592 − 1)(592 − 59)

(C) (5910 − 1)(5910 − 59)
(592 − 1)(592 − 59)

(D) (598 − 1)(598 − 59)
(592 − 1)(592 − 59)

(E) (597 − 1)(597 − 59)
(592 − 1)(592 − 59)
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Questions 43–45

43. Find the directional derivative of f(x, y, z) = x2y + 6xz2 + 18y2z at (1, 1, 1) in the direction
(1, 2, 0).

(A) 1 + 82
√

5
5

(B) −82
√

5
5

(C) 41
√

5
5

(D) 164
√

5
5

(E) 82
√

5
5

44. Find the residue of z23/(z − 1)3 at z = 1.

(A) 253
(B) 337
(C) 169
(D) 85
(E) 421

45. The region 0 ≤ x ≤ 1, 0 ≤ y ≤ 18x6 is revolved about the line x = −2. Find its volume.

(A) 1 + 207π

14
(B) −207π

14
(C) 207π

14
(D) 207π

7
(E) 207π

28
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Questions 46–48

46. How many monic irreducible polynomials of degree 5 are there over F59?

(A) 595 − 59
(B) 2(595 − 59)

(C) 595 − 59
5

(D) 3(595 − 59)
5

(E) 2(595 − 59)
5

47. The solution of y′ = 18x5y2, y(0) = 1, has its first positive singularity at which x?

(A) 6√3

(B) 1
3

(C) 3
5
6

3

(D) 2
5
6 · 3

2
3

6

(E) 6
5
6

6

48. What is the least positive multiplicative inverse of 2 modulo 67?

(A) 12
(B) 45
(C) 34
(D) 23
(E) 56

Independent practice material | Not an official ETS test 17 / 24

GRE MATHEMATICS | PRACTICE TEST 86 ADVANCED CHALLENGE

Questions 46–48

46. How many monic irreducible polynomials of degree 5 are there over F59?

(A) 595 − 59
(B) 2(595 − 59)

(C) 595 − 59
5

(D) 3(595 − 59)
5

(E) 2(595 − 59)
5

47. The solution of y′ = 18x5y2, y(0) = 1, has its first positive singularity at which x?

(A) 6√3

(B) 1
3

(C) 3
5
6

3

(D) 2
5
6 · 3

2
3

6

(E) 6
5
6

6

48. What is the least positive multiplicative inverse of 2 modulo 67?

(A) 12
(B) 45
(C) 34
(D) 23
(E) 56

Independent practice material | Not an official ETS test 17 / 24zarimion.com/gre  |  GRE Mathematics  |  Test 86

https://zarimion.com/gre/


GRE MATHEMATICS | PRACTICE TEST 86 ADVANCED CHALLENGE

Questions 49–51

49. Find the coefficient of x6 in the Taylor series of (1 − 18x)−2 at zero.

(A) 2
(
7 · 186

)
(B) 6

7
(
7 · 186

)
(C) 1

7
(
7 · 186

)
(D) 7 · 186

(E) 1
18
(
7 · 186

)

50. How many elements z of F1118 satisfy z121 = z?

(A) 123
(B) 119
(C) 121
(D) 120
(E) 122

51. Evaluate lim
x→0

(1 + 18x)1/(5x) − e18/5

x
.

(A) −162e
18
5

5

(B) −324e
18
5

5

(C) −9e
18
5

5

(D) 162e
18
5

5
(E) e

18
5
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Questions 52–54

52. How many truth assignments to p, q, r1, . . . , r31 make p ⇒ q false?

(A) 231

(B) 233

(C) 230

(D) 234

(E) 232

53. For which positive integer m does
∞∑

j=2

(−1)j(x − 18)j

j
5
3 (log j)m

converge absolutely at x = 17? Give the

least such m, or 0 if none exists.

(A) 1
(B) 3
(C) 4
(D) 0
(E) 2

54. How many generators does the cyclic group of order 42180533641 have?

(A) 595(59 − 1)
(B) 596(59 − 1)
(C) 598(59 − 1)
(D) 594(59 − 1)
(E) 597(59 − 1)
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Questions 55–57

55. Let f(x, y) = x2 + 36xy + (330)y2. What is the product of the eigenvalues of the Hessian of f?

(A) 1320
(B) 24
(C) 12
(D) 330
(E) 6

56. Find the coefficient of x3 in (1 + x)33(1 − x)33(1 + 2x)2.

(A) −176
(B) −88
(C) −44
(D) −220
(E) −132

57. Evaluate
∫ 1

0

∫ 1

x
18y6 dy dx.

(A) 9

(B) 9
4

(C) 18
7

(D) 3

(E) 9
28
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Questions 58–60

58. Let R = (Z/114Z)/([19]), where ([19]) is the ideal generated by [19]. How many units does R
have?

(A) 19
(B) 20
(C) 18
(D) 17
(E) 16

59. If y′ + 18y = 6x6e−18x and y(0) = 2, find y(1).

(A) 40
7e18

(B) 10
7e18

(C) 20
7e18

(D) 20
7e18 + 1

(E) − 20
7e18

60. How many distinct unoriented cycles of length 4 are in K33,35?

(A) 418880
(B) 209440
(C) 104720
(D) 314160
(E) 523600
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Questions 61–63

61. If y′′ − 36y′ + 324y = 6e18x and y(0) = y′(0) = 0, find y(1).

(A) −3e18

(B) 6e18

(C) 3e18

2
(D) 1 + 3e18

(E) 3e18

62. What is the largest integer k such that 3k divides 91!?

(A) 46
(B) 45
(C) 44
(D) 42
(E) 43

63. Under x = u + 18v, y = u − 6v, what is the area of the image of 0 ≤ u, v ≤ 1?

(A) 1
24

(B) 24
(C) 108
(D) 12
(E) 576
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Questions 64–66

64. How many functions from a set of 38 elements onto a set of 3 elements exist?

(A) 338 − 238

(B) 338

(C) 338 − 3(238) + 3
(D) 338 − 3(238)
(E) 338 − 3(238) − 3

65. Evaluate
∫∫∫

x2+y2+z2≤18
(x2 + y2 + z2)5 dV .

(A) 1
3

(
4π 18

13
2

13

)

(B) 13
198

(
4π 18

13
2

13

)

(C) 1
2

(
4π 18

13
2

13

)

(D) 4π 18
13
2

13

(E) 13
(

4π 18
13
2

13

)

66. In the ring Z/516Z, how many elements satisfy x2 = 1?

(A) 9
(B) 7
(C) 6
(D) 8
(E) 10
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Answer Key
Practice Test 86 / Questions 1–66

Question Answer Question Answer Question Answer

1 A 23 D 45 C

2 E 24 B 46 C

3 D 25 C 47 C

4 E 26 B 48 C

5 B 27 A 49 D

6 E 28 E 50 C

7 E 29 D 51 A

8 B 30 B 52 A

9 E 31 D 53 A

10 D 32 A 54 A

11 C 33 B 55 B

12 A 34 A 56 E

13 C 35 A 57 B

14 D 36 D 58 C

15 E 37 A 59 C

16 E 38 D 60 D

17 E 39 D 61 E

18 C 40 D 62 C

19 B 41 A 63 B

20 B 42 E 64 C

21 B 43 E 65 D

22 B 44 A 66 D
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