GRE MATHEMATICS
TESTYV

TIME: 2 hours and 50 minutes

66 Questions

DIRECTIONS: Choose the best answer for each question and mark the letter
of your selection on the corresponding answer sheet.

fim [,EI; (1-%)) is equal to

L 2

(A) 1 (D) e
B) e (E) 0
<y =

If n = 2% then what is the sum of all integer divisors d of 7,
1€d<n?

(A) 22+1 Dy 22 +1
(B) 22-1 (E) 2®+1

(C) 2*-~1



1 2
IfA ='i 3 4 ] and A~ is the inverse of A, what is the deter-

minant of A7 7

A) -2 D) 1

(A) (D) >

B) -5 (E) 2
1

© 3

4
Which of the following complex numbers is equal to (1+:)T?

What is the value of 5 log,. (15x) - log, x*?

(A) 5 (D) Slog 15%
(B) 105x (E) Slog, 4x

(C) 105

x

Find the value of lim j (1 + sin .t‘)l dr .

x—0 0

-

2
{A) 1 (D) 3
3
®) 5 B) e
(C) e
‘What is the value of iim “3+1*\/3_?
h—0
A) © D) %
® ¥ ®) =

{C) Undefined

How many solutions are there of the equation

cos?x=cosxf0 < x £ 2r?

(A) No solutions I 3
(B) 1 (E) 4
C 2



10.

11.

Given & set § of strictly negative real numbers, what is the
greatest lower bound of the set { x real | x is an upper bound of
S}?

(A) O D) ~eo

(B) Infimum of s (E) Does not exist

(C) supremum of s

The partial derivative -9—[

p J'l e"'“d.r] is equal to

0

1

@) [ 7™ (siny)dy

(A) jl & dx
0 0

1 14 .
(B) J cosxe ™ dx (E) j}zsmxe"m‘dx
0 ¢

i
© j sinx & ™ * dx
0

2
Ff{x,y)= T+ 3xy for x # 0, and the gradient of fat (7, )
has length r, then which of the following equations is satisfied

by rand s ?
(A) 16+24P5+952+8,°=0

B)*24+9r35 + A2+ 85 =0

©C) 16-Ps+952+8r=0

12.

13.

(D) 16=-24rs+9r5%2+ =0

(E) 16-24rs+952+82=0

Given f(x) = xle ,find an expression of £3x) in term of
fix).

3f(x) 3f(x)
A FH-1 D) FH+1
3£ (x) 3 (x)
®) 3f(x) - 3 ) 2f(x) — 1
© 3fx)-1
2 n-1

A _2 D) _ &

(A) 55 (D) 5
9 3

B) 25 ® 3
25

© 9



i et i i

If the domain of function y =ﬂx) is [0, 1], then what is the 17. The lCI'lgT.h of the curve x{(f) = €' cos t, y(f) =--¢ sin t for 0 <

domain of function f(x + -1—) + f(x— -—i—) vl slis
(A) 2(e-1) (D) 2
A) 10, 1] ® (42
1 B) v/2(e—1) (B /2
® © 1 ® G
(C) e
1
€ 10,351

18.  The normal line to the graph of 3x* + 4x%y + xy* =8 at (1, 1)

[v2(-1] N = intersects the x-axis at x =
2
(A) 2% ©) -2¢ @ 3 ® -3
By -2 4 : ) 3 (B) - 2
- (E) 2*(1-1i) ®) - > :
2
The solution of differential equation y dx +- /2 +1 dy=0
® 19.  Let F{uv) = uv where u = u(t) andv=v().HFu()=1,v)=
(A) y(x+ Vxiel)=c ' 2,v'(1)=1and u’(1) = 2, then % atz=1isequalto
®) ')'(1+ Viiel)=c (A) O (D) 4
Y
(D) yx+ =
; 2+ 1 ¢ < 3
(E) 4 X

Y ek



21.

22.

" The number of por_n_ts of discontinuity of the function

(x4 2 if x<0
1 if0<xs2

TOI=1 x_6 ir2<xgs Seaualto
| 6-x)° if5<x
A) 5 D) 2
(B) 4 (E) 1
© 3
The solution set for the inequaliy ~ L =< - i 5
(A) (-3,-2) D) 2,2
B) -3,2) B 0,2
© 2,3

If g(3+2x) 1-1zx for-oe<x<m,thcng(7z4_8)
is equal 10

Ay _13+7:z Dy Z+13z
(A) 1 D) ECa—
®) 121‘,7? (E) 7z+13
(C) 71-13z

2

F' Y .1

23,

24,

25,

ffted=1+x , then fix) =

(A 1+ée+¢ D) x+Inx+¢
B) l+lnx+c (E) xlr_lx+c
(C) Inx+c

11

The iterated integral j Jy e“z dx dy can be cxpresscgl as
o —
2

I 2x 1 4y "
@ || e © [] e aray

(D) jl | o dy

0o

J: Jlleirg dy dx
5o

® | 01 j: e dy dr+ j: j:f’ dx dy

The series i —?’ﬁ- - converges for x in the interval
@ (3.3) ® [5.3)

© 38 ® 0

© [£.3



26.

28.

In R? an equation of the tangent plane to the surface
xz ._yz'-‘_.yzz = 378 at ("‘ 3,. 2, - 6) is

(A) 2x+ 60y +65z=516

(B) ~2x+60y+652+516=0
(© 2x-60y+652=0

D) x-60y+2=516

(E) 2x-60y+65z+516=0

— . al
~ (2::—1)2 is equal to

5 2

7

® I E) "?2
(C) 2n*
9

The area of the tiangle in R® with verticesat A = (2, 1, 5),
B=(4,0,2)and C =(-1,0,-1)is

ay 475 D) /475
2 2

(B) 475 €) (413
2

(© ~/475

29.

30.

31.

1 2 3 4 5
The order of the permutation ¢ = ]

42531)
(A 1 (D) 4
(B) 2 (E) 5
© 3

Let 7 be alinear transformation from R to R?. Xf u and v are two
orthogonal vectors in R, which of the following pairs of
vectors must be orthogonal to one another?

(A) ruandsvforallrealr ands

(B u+vandu-v (D) Tvandyv

{(C) Tuandu (B) TuandTv

If xe£ AN B ,which of the following is (are) true?

IL xeA
oI xeB _
M. xeA’ v B, where A”is the complement of A

and B" is the complement of B

(A) Tonly (B) Honly



32.

33.

34.

(C) LTandII (D) IandII only

(E) III only

Let R be the set of real numbers. Definea* b=ag + b + ab for
a,bmnR. Thesolutionof S*x *3=7is

i
(A) 5 (D)

Pt

®) L

W |

(E) - 35.

_7"
© %

FA+2+32+. . +(m+Hx .. P=) p xtforixl<]
then b, is k=0

(A kfk+1)(k+2)(k+3)

k(k+ 1) (k+ 2 36.
@) kk+1)(k+2)

6

6
(k) (k+2)
3

(D)

(E) (k+2)(k+3)

Suppose g’(x) exists for all real x and ga)y=gB)=g(c)=0
whe;e a < b < ¢. The minimum possible number of zeros for
g'(x)is

(A) 1 (D) 4

®) 2 E 5

© 3

Jf!sinx—cosx]dx:

(A) 2v/2 -2 D) 24/2
®) 0 () 2-2v2
© 1

Which of the following are groups?

All integers under subtraction

All non-zero real numbers under division
All even integers under addition

All integers which are multiples of 13 under
addition

<JER"

{A) IandII only (D) TV only

(B) I and I only (E) I and IV only

(C) I only



37.

A+ V=" =1 - V=1 isequalto

(A) 2% D) 0
(B) (=1)r+i 24 (E) ~e?
(C) 24:”»1

Given two vectors ?: 27")_ 37).;. 5—"), ?z -..;'_).;. 4"").;. 2?
_)
then their vector product Ux V=

(D) 374474+ 5%
- .
®) -2 127% 10F  (B) 37-47- sk

() -26i =97+ 5k

For what value(s) of p does the system of equations

px+y =]
X+ py =2
Y+pz =3

have no solution?
(A) 0,1 (D) —2
B) I,-1 (B) 0,1,-1

) -1

40.

41.

42,

If the determinant of the matrix;:

(1 0 0 ¢ 07
x 2 0 0 0
2 x 3 0 0
£ x4 0

x5S x 0 i

is zero, how many values of x are possible?

(A) O (D) 3
(B) 1 (E) oo
C 2
The nth derivative of fx)= lsz 1s
1 (-1)'n
(A) O —=
(l_x?_)n-bl ( ) (l_xz)n 1
x" n!
B) ~——71 D
® (1 -x)™ ® (1-x2)"
® 1 42D
2 [(l_x)n-#l (I+x)n+l

How many different partial derivatives of order & are pos-
sible for a function f&,, ..., x ) of n variables?

n+k-—1
()
n

(A) 21”».&



43,

Let T: C*(R) = C”(R) be a linear map such that T (¢*) =sin x,
T (") =cos4x and T(1) = ¥, where C™(R) is the vector space
infinitely differentiable functions on the real numbers R. Then
T (4€* + 7e** — 5) is equal to

(A) 4sinx+7cos4x—5¢¥ (D) 7cosdx~ 56~
(B) 4sinx+7cosdx~5 (E) sinx+7cosx—>5e

(C) 4sinx+7cosdx

How many ways can 8 teachers be divided among 4 schools if
each school must receive 2 teachers?

(A) 520 (D) 225
(B) 250 (E) 2¢

(C) 2520

45.

46.

Let C be the circle | z | = 3, described in coﬁnterclockwisc
orientation, and write

3(w)=f£"fz—-":-2;,'-’—z—dz
c .

Then g(2) is equal to
(A) 1 (D) 4mi
(B) 2mi (E) 8mi
< 0
Given that

n2=1-7+3~4+%

then—2+1——§-+%—-§—+%_
is equal to
(A) —2In2 (D) In3
(B) —-In2 (E) ~3In3
(C) Z2In2



[ 1 0 0

0"
-2 1 0 o
A=
-3 =2 1 0
| -4 -3 -2 2]
be a 3 x 3 matrix viewed as a linear transformation from R* to 0.
R*. What is the dimension of the eigenspace corresponding to
the eigenvalue A = 17
(A) 4 D 1
(B) 3 (E) 0
(O 2
Let T be a linear transformation from a vector space V of
- dimension 11 gnto a vector space W of dimension 7. What is
the dimension of the null space of T'?
A) 0 (D) 4
51,
B) 2 B 5
<) 3

In an x -y plane, if @ = (x,y) , b= (x", ¥ *),then their scalor

product ?- ?-_—

(A xx’+ yy’ B) xx’—yy’

C) xy-x7y* D) o +x%y

(E) xy'—x%y

What is the mean of the random variable _X__ whose distribution
function is defined by

2 [ 2
F(x)=i'\/7‘_'[} et dr,x > 0
0 ,x 50
2
A © (D) ©
1
B) Vx (E) Does not exist
© J=

11
IfA= ( ) » a2 X 2 matrix, which of the following is
true? 12 '

(A) A’-3A=0 (D) A’-3A4+71=0
By I-3A=0 (E) None of the above
(C) A*+71=0



32.

33.

54.

The equation of the tangent line to the graph of the equation s5.

x=r -4

atr=2 is
y=25+1
(A) 2x-3y-19=90 D) 3x-2y+6=0
B) 2x-3y+19=0 (E) 3x+2y—6=0

C) 3x-2y-6=0

56. -

IfR0)=1,R2)=3 and £(2) = 5, then jlg”(gx) dx =
0

(A) O (D) -1
B) 1 (B). -2
(Cy 2
Let P denote the product of any four consecutive integers. Then
1+Pis
(A) amultiple of 5 (D) acomplete Square

57.

(B) a multiple of 4 (E} none of the above

(C) 2 prime number

The solution of the differential €Quation y“+ 5y‘+6y = (
satisfying the initial conditions y(0) = 0 angd YO =1is

(A) e 4> (D) e 4
(B) e¥—e (E) e¥—eg>
(C) ex4ex

Which of the following functions is (are) analytic?
z

Z sinz

Z+ sinz

Z+ 7

H

<dgAa+-

e

(A) Tonly (D) IV only

(B) TandI only (E) None of the above

(C) M and V only

For any positive integer 2, n”— n is divisible by...
(A) 4 D) 14
B) 6 (E) 18

<) 7



Consider the permutation f = (1478) (265) (39) in S, =
(A) (1874)(256) (39) (D} (1874) (265) 39
(B) (1874)(265) (39) (E) None of the above

(C)y (1847) (256) (39)

For what value of ¢ is the function

Cxe"z, O<x< o
flx)=
0 , elsewhere

the probability density function of a random variable X ?

(A) 1 ™ =
B) 2 (E) 2n
C) 3

he negation of ¥ x 3y (P(x,y) A1 Q(x,y)) is

A VY x3y (P(xy) = 0(x,y))
B) Yx3y (Q(xy) = P(xy))
Q) 3xVy (Px,y) - Qx,))
D) 3xVy (@(xy) - P(x,y))

2) None of the above

6l1.

62.

63.

If A is a countable subset of the interval [0, 1], then the
Lebesque measure of A is equal to

1
Ay >
B) O

2
© £

(D)

(E)

3—1

None of the 'abovc

What is the interval of convergence of the series

S Gox(6x-7" 2

h=Q

A {1, %]

4
(B) (Lg]

© L

Given

W= =

,
)=

(D)

(E)
L1
2 3 4
111
3 4 5
111
4 5 6
111
5 6 7

(1,3

4
(0,7_,’")

J

with det (A) = 0, the system of equations



x, + %x2+%x3+%x4=1
) 1 1 1 _
i—x1+ §—x2+ -4—x3+gx4-—2
I i 1 1 _
-3-x] + -4-x2+ -5-13+ EI4"3
1 1 1 1
le+ '5—x2+ -gx3+'?x4=4

has

(A) No solations (D) 3 solutions

(B) A unique solution (E) Infinitely many
solutions
(C) 2 solutions

Suppose ixy=2* +x* +sin () + ¢ and Ax)=f,(x) +f(x), where
f,&x) =_;‘1 (—x) and f,(— x} =—f(x} . Then f(x) is equal to

@& (7 7) D) sin (&)

b3

{B) (e'“3 + e“’s) (E) x*+ 2+ sin o) + e

b —

(C) % (x* + x5

65.

66.

If w is an n® root of unity other than one, then the sum w + »°
+ ...+ w* lis equal to

(A) 1 (D) 3
B) 0 (Ey -2
< -1

IfP(A)=0.7, P(B)=0.5and P([AU B]"}=0.1 then P(A | B} is

3 7
& 3 @ 2
® 2 ® 1
© =



GRE MATHEMATICS GRE MATHEMATICS
TESTV TESTV

ANSWER KEY
DETAILED EXPLANATIONS
g s g OF ANSWERS
24, A 46, A
25. D 47. D
26. E 48. D
27. E 49, A
28. D 50. B L. (E) ] )
D LoD e in (11 (1) )= 1m (1T (27
30. A 52. B moe =2 R \m=2
31. D 53. C ' ' _
32, E 54. D Taking the natural logarithm of both sides we have
3. C 55. E L =i & "m-1}=. L m-l)
34, B 56. C t 1“"-’»‘1-(5 m by 1;12 (*7 )
3. A 57, C We can interchange limit with In because In x is continuous. Using
36. E 28, A In(@b)=Ina +In b we get
37. C 59. B o
38. D 60. c Inl =P_1122[h1(m-1)—1nm]
9. E 6. B o -
40. E 62. D =31_1’11(h11—1n2)+(1n2—1n3)+...+(1n(n—1)—1nn)
4. E 63. B = lim(in 1 - Inn)
42, C 64. A n—bes
43, A 65. C = lim ( - Inn)
44, C 66. B _ e
sincein 1 = 0:

L[
n
o

=L=1lm %=

b= o= b €

E



