MATHEMATICS TEST
Time— 170 minutes
66 Questions

# o
Directions: Each of the qugsiions or incomplete statements below is followed by five suggested answers or comple-
tions, In each case, select the one that is the best of the choices offered and then mark the corresponding space on the
angwer sheet,

Computation and scratchwork may be done in this examination book.

Note: In this examination:

(1} All logarithms are to the base e unless otherwise specified.
(2) The set of all x such that a £ x < b is denoted by [a, b].

LA f{g(x)) =5 and f(x) = x + 3 forallreal x, then g(x) =

5

(A) x — 3 (B) 3 - x ©) 753

(D) 2 (E) 8

2 = CO .u\k
(A) o (B) -1 (©) 0 Sa\aﬂ) I (®) +oo

e A0 (3
) %P(e\,\ﬂ) 8 P 3@59 (D) iog:z16 -1 (E) log 4 ~ %

4. Let 4 ~ B denote {xed: x¢ B} If (4 — B)\U B = 4, which of the following must be true?

(A) B isempty

(B) A < B

)y B g A

(D) (B ~A)YUA =B
(E) None of the above

GO ON TO THE NEXT PAGE.
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I f(x) = Ix] + 3x? forall real x, then ' (—1) is

EA) . (B) -5 (C)y 5 (" 7 {E) nonexistent

e T b+ i
. For what value of b is the value of jb {(x* + x)}dx a minimum?

(A) O (BY —1 Q) -2 (D) -3 (E) —4
In how many of the eight standard octants of xyc-space does the graph of z = ™% appear?
{A) Cne (B} Two (C) Three {D) Four (E) Eight

. Suppose that the function f is defined on an interval by the formula f(x) = /tan’x — 1. If £ is continuous,

which of the following intervals could be its domain?

o (22
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GO ON TO THE NEXT PAGE.



1
9.1 f 3= adx =
® -3 ®3 - (© PE5=E ® 52 &) 52
10. If f7{x) = f(x) forall real x, and if f/(0) = G and f'(0) == —1, then f{x) =
(A) | —e¥ (B) e¥ — 1 Cye "t —1 D) e~ * (E) —e*
3

1.

If ¢{x, y. 2) =x%+2xp + xz%, which of the following partial derivatives are identically zero?

¢

oy*
&

I gt 5

¢
Nt o

L.

(A) HI only

{B) [and ]Il only
(C) Iand il only
(D) 11 and IIT only
(E) L 11, and HI

p O
P ( e\, \e\N @) w@lﬁé‘axr PAGE.
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. If, 4= (‘ _%), then the setofali vectors X for which 4X = X is

a=0and b is a}bitfa}y}

a = —b and b is arbitrary}

g) a is arbitrary and b = 0}

(E: the empty set

42,

What is the greatest value of b for which any real-valued function f that satisfies the following propertics must

also satisfy f(1) <57
coV

(i) f is infinitely differentiable on the real numbers;

e — 4 = " = y e |
({|:3 {} (')')'(x)il‘<fb(0i?or alli’ <: !:: é;, (l(;) 5o ﬂc"esa\
D) 12 (E) 24
- of Y

(A) 1 (el?') \ZN {X Om('
P { e\, \ ?@ggmﬁ NEXT PAGE.
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56.

F‘brasubset S of a topological space X, let cl{S) denote the closure of § in X, and let
S = {x: xec{§ — {x})} denote the derived set of S. If A and B are subsets of X, which of the following

statements are true?

CLAUBy=AUB T

AL (ANBY=ANB

ITL. If A’ is empty, then -A-isclosed in X.
IV If 4 isopenin X, then A'isnotempty.

(A) I and Il only

(B) Iand IIf only
{C) I and IV only
(D) I, 11, and 111 only
(Ey 1,1, Iil, and IV

51

Consider the following procedure for determining whether a given name appears in an alphabetized list of n names.

Step 1. Choose the name at the middle of the list (if n = 2k, choose the kth name); if that is the given name,
you are done; if the list is only one name long, you are done. If you are not done, go to Step 2.

Step 2. If the given name comes alphabetically before the name at the middle of the list, apply Step 1 to the first
half of the list; otherwise, apply Step | to the second half of the list.

If n is very large, the maximum number of steps required by this procedure is close to

(A) n
(B) n?

{C) logan \e *
() rr}ogz H NOtesa |
(E} n-logan N "‘( Om A n" ?)l ;
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