4. For \_.Od (x€vet) =

(A} x¥-e¥ 4+ x€ 1Vt By x€.eV + x€P Nl () w8 Y (D) Ol ¥t (E) x¢+!.p¢-




6. Which of the following could be the graph of the derivative of the
function whose graph is shown in the figure above?

(B) ¥

m




7 Which of the following integrals represents the area of the shaded portion of the rectangle shown in the figure
above?

{A) j_l_l (x + 2 - |xi)dx (B) jll {lx] +x + 1) dx (O E; (x + 2)dx

! i
(D) | fvid ® [ 20

Eoon
§ Zf1+§_
n=|

oF (B) log 2 (©) 1 (D) ¢ (E) +




1. If sin™iv = g, then the acute angle value of cos™'x is
Sn n ‘ L _x
(A % (B) 3 <y f1 P D 1-z (E}y 0



12 J"n ST, Lo g o
g
(A) n (BY ex (C) ™ (D) 37 (E) e — 1
3
13, Which of the following is true of the behavior of f{x) = '\N, a i as x—27
X =4

{A) The limitis 0

(B) The timitis L.

(CYy The limit is 4

(D) The graph of the function has a vertical asymptote at 2.

{E) The function has unequal, finite fefi-hand and right-hand limits



Suppose that an arrow is shot from a point p and lands ata point ¢ such that at one and only one point in its
{light is the arrow parallel to the line of sight between p and ¢ Of the following, which is the best mathematical

maodel for the phenomenon described above?
(A A f?nction / differentiable on [a, b] such that there is one and only one point ¢ in [, H1 with
j{:j'(.\')dx = (b — a)
(B) A function f whose second derivative is at all poinls negative such thal there is one and only one point ¢
b - f(g"
in [a.b] with f(e) = =L b’ - ’:f‘”
(C) A function f whosgz first derivative is at all points positive such that there is one and only one point ¢
in [a, b] with j;j(x') dy = {(¢)- (b — a)
(D) A fifmction [ continuous on [a, ] such that there is one and only one point ¢ in [a, b] with
7
f /() dx = fle)-(b = a)
(E) A function f continuous on {a, b} and fla) < d < [(b) such that there is one and only one poiat ¢

in [a. b} with f(e) =4




19 I[ ¢ >0 and f(x)=e' — ¢x forall real numbers x, then the minimum value of f is

(A) fc) (B) f(e“) () /G) (D) flog ¢) (E} nonexistent




20 Suppose that f{I + x) = f(x) forallreal x If / isa polynomialand f(3) = 1I, then f(

(A) — 11 (B) 0 (C) 11

(E) not uniquely determined by the information given

(D)

o

toEm
\‘—n__-/
o

R
“*’Iua

21 Forall x > 0, if f(logx) = /x, then f(x) =

X

{A) e? (B) log./x (C) v (D) /log x

(E)

log x
2




27 For what triples of real numbers (a. b, ¢) with @ # 0 is the {unction

x,if ¥y 51

ax* + by + ¢, i x > 1

defined by f(x) = {

differentiable at all real v 7

(AY {{a, | — 2a, a)]a isanonzero real number}
(B} {(a. 1 — 2a, ¢}|a.c arereal numbersand a # 0}
(C) {(a,b.c)la, b.c arereal numbers, a 2 0, and a + b + ¢ = 1}

o {(100)

(F} {{a. 1 — 2a, 0)|a Isa nonzero real number}



Questions 28-30 are based on the following information.
Let / be a function such that the graph of f isa semicircle S5 with end pomts (¢, ) and (b, 0) where a < b

28 ‘jjj(x)dx

: {b) — fla) 2 .
(A) fib) — fla) (B) L‘%‘:’%”‘“ <y (b = a)% (D) (b —a)r (E) (b - a)“‘;gE
29 The graphof v = 3/(x) isa
(AY translation of § (B} semicircie with radius three times that of S {C) subset of an ellipse

(D)} subset of a parabola (E) subset of a hyperbola

/
30. The improper integral j;f(-\')f'(l')d.\‘ is ' : '

{A) necessarily zero

(B) possibly zero but not necessarily

{C) necessarily nonexistent

(D) possibly nonexistent but not necessarily
(E) none of the above




31 \ig_nﬂ pemu

(A) ~® (B) —e” " () 0 (D) ™" (E) 1




36 The shortest distance from the curve xy = 8 to the origin is

(A) 4 (B) 8 © 16 (D) 2,/2 (E) 4./2




xt .
39 1 flx) =4 x° for x#0 e _[_Ilf(x)dx is
0

, for x =40,

(A)y —2 (B) 0 ©) 2

(E) none of the above

(D} not defined




41 Of the foliowing, which best represents a portion of the graph of y = WI»:: + v - 5; near (1, 1}?
e

(A » (B) v ©

X

I+ J i+ i I+ -~

0 e 0 = 3] =
(DY v (E) {
14~ o |-+ \\
o X fm X
0 i 0 1




44. Suppose / is a real function such that f'{xy) exists. Which of the following is the value of

SR = o= ),
im !
Jros ) h

(A) 0 (B) 2/'(xp) (C} f'(—xp) (D) —f'(xg) {(E) =3 "{x0)




s n
X ‘ , e .
45. The radius of convergence of the series z ) X" ois

+

n=0

(A) 0 (®) 1 © 1 (D) e (E) +o

46. In the xy-plane, the graph of clogy = ylogx g

{A) empty {B) a single point (C) a ray in the open first quadrant
(D) a closed curve {E) the open first quadrant




51. Let x; =1 and x,.; = /3 + 2x, forall positive integers n. If it is assumed that {x,} converges, then

lim x; =
H~— o

(A) ~1 (B) 0 (C) /5 (D) e (E) 3




56. The polynomial p(x) =1 + %(x -~ %"(x ~ 1) is used to approximate /101 Which of the following

most closely approximates the error /101 — p(1.01)7?

(A) (T%) x 1076 (B) (al-g) x 1078 ©) (%) X 1010

(D) —(g) x 1010 (E) ~(]§_6) x 107




34

59 If f is the function whose graph is indicated in the figure above, then the teast upper bound (supremum) of
n
{ Z ) = [l )10 = xp <y < LX) Sy = ]2}
k1

appears to be

(A 2 (B 7 (Cy 12 (D) 16 (E) 21




. 4o
63 Let f be a continuous, strictly decreasing, real-valued function such that jﬂ S(x}Ydx isfinite and f{0) = |

4

In terms of ™' (the inverse function of /), L). '/(_,\") dx is

E vl

(A} less than LMJI-' (y) dy (B) greater than j(:_j"' {yr)dy (C} equal to L S (v dy

(D} equal to jﬂ' 771 () dy (E) equal to ju"‘“ 7 Gy dy
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QUESTION TOTAL GUESTEON TOTAL
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1 B 92 41 a] 47
2 C 72 42 D 13
3 B8 a4 43 E 49
4 A 89 a4 B 57
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20 C 42 0] C 23

21 A 84 81 G 7

22 B 54 62 B 33
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24 D &0 64 c 39
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28 13 78 Correct (C)

29 C 58

30 A g Incarrect {1
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32 [£] 82 C-la=

33 E 4

34 A 51 Scaled Score {358} =

35 B 29

a5 A 54

37 D 38

as A 69
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40 C 30

Correct (C)
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