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Advanced Practice

English edition / 66 multiple-choice questions

66 170 A-E

Questions Minutes One correct choice

Instructions

Choose exactly one answer for each question. Do not use a calculator. Begin timing at Question 1.
Use the space provided or separate scratch paper. The answer key follows Question 66; no solutions
are included.

Angles are measured in radians. Unless specified otherwise, logarithms are natural, N = {1,2,3,...},
and distances in R™ are Euclidean. I,, denotes the n x n identity matrix. Graphs are finite and simple
unless stated otherwise.

Difficulty target

A demanding practice form with frequent multi-step arguments and a mix of computational and con-
ceptual questions. This is cycle 17 of 19, position 2 of 5; difficulty decreases within each cycle.

Difficulty labels are editorial targets, not ETS-equated ratings. No official scaled-score conversion is

provided.

Coverage

Calculus / 33 Differential and integral calculus, sequences and series, several variables,
vector calculus, and differential equations.

Algebra / 17 Elementary and linear algebra, groups, rings, fields, and number theory.

Additional / 16 Probability, statistics, analysis, topology, complex variables, discrete
mathematics, and numerical methods.
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100 practice tests, complete answer keys, and future updates.
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Questions 1-3

= (—1)/ (2 — 18)/
1. For which positive integer m does Z 4 converge absolutely at x = 177 Give the

= Jj3(logj)™
least such m, or 0 if none exists.

(A) 1
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R NeNes)
D O ks w

)
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—

t—83 11 0
2. Forrealt,let M(t) = 0 t—83 1 |. Att =83, what is dim ker(M (¢)?) —dim ker M (¢)?
0 0 t—83

o — D N —
=N O =W

CICCEE

3. A lamina occupies 0 < 2 < 1, 0 < y < 18z and has density p(z,y) = 2%y. Find its centroid
coordinate z.
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Questions 4-6

X1,..., X34 are independent with common mean and variance 36. With X their sample mean, find

4 —
B[y (X — X)2].

5. Evaluate lim

(1 + 18$)1/(4x) _ 618/4

x—0 T

81e?

RGeS
[

E
|

—~
=
~
|
o
—
M)
[S]Re}

6. Let u=(17,5)7 and v = (1,0)7. Find the squared distance from (17,0)” to span(u).

3691
(A) e
3544
(B)

157
7539

( 314
( 7225

314
6911

314
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Questions 7-9

8. A permutation of 36 objects is chosen uniformly. Let Z be the number of fixed points. Find E[Z2].

D D D —
=W O =N

CIECERE

9. Forz >0, 2%" + (1 —-23)zy +90y =0, y(1) =0, /(1) = 18. Find y(e).

C18(1—e")ed

13

618

) 3

) e’ +el®
) —e® +el®

) 18 (1 —e!3)e?
13

zarimion.com/gre | GRE Mathematics | Test 87

4/24


https://zarimion.com/gre/

GRE MATHEMATICS | PRACTICE TEST 87 ADVANCED PRACTICE

Questions 10-12

10. An idempotent 89 x 89 real matrix P has rank 4. What is det(I + P)?

17
16
18
14
15

M — —— N ~—

CICCEE

11. Let f(z) = log(1 + 18z). Find £®)(0).

12. A coin success probability p has uniform prior on [0, 1]. After observing 34 successes and 2 failures
in independent tosses conditional on p, what is the predictive probability of success on the next toss?

(a) =
B) 2
© =
o) 2
E) =
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Questions 13-15

13. Evaluate 524 4 18y) dx + (18x + 5y*) dy, where C is r(t) = (t,3t%), 0 <t < 1.
C

)

) 596
) 149
)

)

g aw»

(
(
(
(
(

298
—298

=

10 83
14. For A= |1 1| and b= |11], let # minimize ||Az — b||?>. Find the minimum squared residual.
1 2 94

12011
3
12014
3
24025
6
24019

6
24031

15. Find the coefficient of z# in e*log(1 + 18z).

(A) —26244
(B) —19572
(C) 19572

(D) —469728
(E) —19554
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Questions 16-18

16. A random variable has mean 0 and variance 34. What upper bound does the Chebyshev inequality
give for P(|X| > 68)?
1
A) —
)

(

=s)

408
1

a

136
137

272
135

136

2 8 2

17. If f(z,y) = log(z? + y?), x = ¥ cos(5t), and y = €' sin(5t), find d2f/dt? at t = 1.

36
698
1296
10

0

N — —— — ~—

CICCEE

18. What is the coefficient of 27 in (z + 17)7(1 — 2)3?

(A) —154103
(B) —154104
(C) —154106
(D) —154105
(E) —154102
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Questions 19-21

1
19. Evaluate/ 2 (log z)* dz.
0

(A) 4374 ( (_1)44!>

185

V4
B - 118)54!

1 [ (—1)%!
(C) 5<( 152 >

—1)%4!
o 18 (S28)

1\
® 11;4!

20. A box is chosen uniformly from two boxes. Box A contains 39 red and 41 blue balls; box B
contains 41 red and 39 blue balls. Two balls are drawn without replacement and both are red. What

is the conditional probability that A was chosen?

820

1561
741

(B) =7
1561
1151

(€) 1254671
(D) 1561
741

3122

(A)

(E)

21. Find the upward flux of F = (x,y, 2) through z = 1822 + 5y, 0 < z,y < 1.

(a) -2
®) -
© %

() -2
®) -2
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Questions 22-24

22. A matrix A satisfies (A — 84I)(A — 86I) = 0, and its minimal polynomial has degree two. If
A® = uA +vl, find u.

) 24151 - 108061
) 2%.3.151-108061
) 23151 - 108061
) 24.5.151-108061
) 2°-151 - 108061

CICCEE

1
23. Evaluate/ 281 — 2)* da.
0

) 10150
) (29)

18141
©) 25 .
(D) 1771 < . )

o (5

24. Which subset of R is compact, with 29 fixed as displayed?

A) (0,29)

B) 297

C) {29/k: k> 1}

D) {0} U{29/k: k > 1}
(E) QN0,29]

(A)
(B)
(©)
(D)
)
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Questions 25-27

25. If y” + 25y = 18 and y(0) = ¢/(0) = 0, find y(7/5).

36

25
61

e
(D) o5
36
25

1 83 6889
26. Let V= |1 85 7225|. Find det(VTV).
1 88 7744
(A) 899
(B) 898
(C) 900
(D) 902
(E) 901

27. For f(z) = 2%, find f(7(0).

1 (7182
<A>9(2)
71182
2

1 (71182
<c>42(2)
1 71182
(D) 2520 ( 2 )
2

7118
CHES
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Questions 28-30

28. For ag = (—1)F 4+ 29/k, find lim supy,_, o, a — lim infy_, o ag.

o — D N —
W N = O

CICCEE

29. For D = {(z,y) : #® + 3 < 18}, evaluate // (2% + ) dA.
D

(A) 2099527
37791367

3]
18895687

( 5
( 1049767

5
1889568

30. Letu=(1,2,...,80)7, v=(1,1,...,1)T, and B = I + uv”. Find v" B~!u.
5007

2003
8011

)
B) 2006
3004
)
)

2003
4005

4006
1001

2003
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Questions 31-33

31. Let F(x) = [Z ¢! dt. Find F'(1).
690

~ o~~~
g aw >
— — O O
Ut
9]
—
oo

G

32. For which real a is f(x) = 2% in L*(0,1)?

(A) a>—-1/29
(B)
(C) a<1/29
(D) All real a

(E) a > —1/29

33. For the curve z = t°, y = t% 4+ 18¢, find d?y/dx? at t = 1.

(A) —5
®) -
© =
) %
®)
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Questions 34-36

34. Let D =diag(1,...,1,2,...,2). Find the dimension of the space of real matrices X with XD =
———

——
16 73

DX.

5586
5587
5584
9583
5585

CEREE

—~

1 rz
35. Evaluate/ / 218y° dy da.
0 Jo

36. A map T :R — R satisfies |T(z) — T'(y)| < |x — y|/29. If T(xx) = z, and |z¢g — x| < 1, what is
the smallest guaranteed upper bound for |T3(xg) — x.|?
1

24389
12195

(A)

) 24380
1

)

)

Q «w

73167
24388

24389
1

(
(
(D

(E) 48778
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Questions 37-39

37. Solve i + 18y = 2%~ 18 4(0) = 0, and find y(1).
(A) 6718

6618

©)

18

| co

]

Ut

®
—
)

38. When 2° + 1 is divided by (x — 84)(x — 85), the remainder is uz + v. Find u.

(A) 21419
(B) 21420
(C) 21423
(D) 21421
(E) 21422

39. Ify” — 36y + 324y = 5¢'¥ and y(0) = 3/(0) = 0, find y(1).

(A) 5e'®
5618
B) -2
(B) —— .
oe
()] 1-1—7
5618

(D) =~

5618

(B) -
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Questions 40-42

40. The circle |z| = 2 is traversed counterclockwise. What is - Jis=2 £ dz?

) 1/23!
) 1/48!
) 1/241
) 1/25!
) 24!

41. For f(x,y) = 2?4+ 18zy + 5y, what is its maximum directional derivative at (1, —1)?

8
320
~16
24
8v/5

CICCEE

42. A permutation consists of disjoint cycles of lengths 7 and 5, together with a disjoint transposition
when the sum of these two lengths is odd. It fixes all other points. What is its order?
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Questions 43-45

43. Let C be the unit circle 22 + 42 = 1, z = 5, counterclockwise viewed from above. Evaluate

Jo —18y (2% + y2)4 dz + (18z (2? + y2)4) dy + 3z dz.

(A) =367
367

)
)
) 187
)
)

—~ o~~~

1+ 36w
72T

HOdAaw

44. Find the residue of 22*/(z — 1)% at z = 1.

460
276
184
368
92

~— O N

CICCEE

45. What is the maximum of 2%y

(@)
o 5((5) (5))

5\ /18
(©) (23) (zs
(D) o
() o

)
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Questions 46-48

46. In R = F;[z]/(2'8), how many elements are units?

(A) 720 _ 719
(B) 719 _ 717
(C) 718 . 70

(D) 719 _ 718
(E) 718 _ 717

47. Find the curvature of the helix r(t) = (18 cost, 18sint, 5t).

o
@Wy
@h%
E) 559

48. What is the least positive multiplicative inverse of 2 modulo 697

13
24
35
o7
46

CIECEE
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Questions 49-51

49. Theregion0<z<1,0<y < 1825 is revolved about the line z = —3. Find its volume.

81w
A _
Y
T
B) - 2%
( ) 3247
v
(©) —
1627
D -
( ) ’ 162
(E) 1+ —~

7

50. Integers z satisfy x =3 (mod 5) and z =1 (mod 8). Find the sum of all such z with 0 < z < 80.

108
107
106
104
105

CIECCEE

51. Two solutions of 3’ + 182%y’ + 5y = 0 have Wronskian W (0) = 1. Find W (1).
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Questions 52-54

52. How many truth assignments to p,q,r1,...,r3s make p = ¢ false?
934
931
933
932
935

CICCEE

53. Let C be 22/25 + y? = 1, oriented counterclockwise. Evaluate [,(—6y?) dz + (%3) dy.

(A) 1+—21i’7T
2157
B -
o
i
C -
O
Y
2
T

) -~

54. The symmetric group Sgg acts on the two-element subsets of {1,...,89}. What is the index of
the setwise stabilizer of {1,2}7
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Questions 55-57

log 2
55. Evaluate / e®(e” 4 18)° d.
0

206 — 196
w o (5

(B) 20° —19°
20

6
206 — 196

6
200 — 196

6

56. Find the coefficient of 3 in (1 + z)34(1 — z)34(1 + 22)2.

(A) —136
(B) —46
(C) —181
(D) —91
(E) —226

57. For T'={z,y,2 > 0:2+y+ 2 < 1}, evaluate /// zBytav.
T

(A)

95
184!
25!

© (51
)5 (1)

) 25 ()
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Questions 58-60

58. In Z/27427, how many residues are not idempotent (22 # z)?

) 2736
) 2735
) 2733
) 2734
) 2732

18z 4 i/
et — 5% (18x)7 /4!
59. Evaluate lim ZJ —o V'/i .

x—0 ,1,‘5

185
(A) 5 (5,>

185
(B) 0

185
(C) 120 <£i>

18°
T

1 (185
® (%)

60. How many edges does the complete bipartite graph K34 36 have?

1224
816
1632
408
2040

CEEEE

—~
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Questions 61-63

61.

62.

e

—

63.

The local inverse y(z) of z = 18y + 3 satisfies y(0) = 0. Find y®(0).

360
187

()
120 \ 187
360

187

()
18 \ 187

360
1 -
(i)

In the additive group Z/126Z, find the index of the subgroup generated by [3].

3

)
4
1
2

Evaluate /// (x% 42 + 2%)*av.
x2+y2422<18

11
1 (47182
2 11

1
1
3

" Am 187
11

11
471872
11

11 (4n187
162\ 11
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Questions 64-66

64. How many functions from a set of 39 elements onto a set of 3 elements exist?

(A) 339

(B) 3% —3(2%) +3
(C) 339 _ 3(239)

(D) 339 —3(2%9) -3
(E) 339 239

> (185)! ..
65. What is the radius of convergence about zero of Z ( : 7) x57?
= (H'*
‘]:

18
1875

66. How many invertible 3 x 3 matrices over Fsg are there whose first column is (1,0,0)7?

(593 — 599)(593 — 599)(593 — 59)

) 593 — 1
593593593
B) 593 — 1
(593 — 599) (593 — 591)
©) 593 — 1
) (593 — 591) (593 — 592)(593 — 593)
593 — 1
(®) (59 — 59°)(593 — 591)(593 — 592)
593 — 1
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Answer Key

Practice Test 87 / Questions 1-66

Question Answer Question Answer Question Answer

1 A 23 C 45 A
2 B 24 D 46 E
3 C 25 E 47 A
4 D 26 C 48 C
) D 27 B 49 D
6 D 28 D 50 C
7 B 29 C 51 E
8 A 30 D 52 D
9 A 31 C 53 B
10 B 32 A 54 E
11 E 33 A 55 D
12 C 34 E 56 A
13 D 35 C o7 B
14 C 36 A 58 D
15 B 37 B 59 B
16 C 38 D 60 A
17 E 39 E 61 A
18 B 40 C 62 A
19 E 41 E 63 D
20 B 42 C 64 B
21 E 43 B 65 E
22 A 44 B 66 E
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