1. Compute fjrn 6*de
5
a. 122® b, 33:5 c. -3-155-- d. —126  e. None of these
2. Given f(x) = xlnx + x, find cif f'(c) = 0.
1
a. - b. = c. -1 d. In2 e None of these
4 e

3. For which value of a is fla(3x2 —6x + 3)dx = 27

a. 1l h. 2 c. 3 d. 4 e. None of these

. . dy .
4, Ifsinx = e, find d—z in terms of x.

1
" In(sinx)

CosXx

a. cotx b. c. In(sinx) e. None of these

5. If f(x) = e*, which of the following is equal to f'(x)?

ex+Ax ex+ﬂx_ee ex-{-ﬂx_e ex+Ax_1 eﬂx—l

a. lim b. lim c. lim d. lim e. lim e*
Ax—=0 Ax Ax—0 Ax Ax—0 Ax Ax—0 Ax Ax—=0 Ax

6. Let f be a continuous function on the interval {-5, 10] and let g{x) =f(x} + 2. If
10 . 10
f—s f(t)dt = 4, whatis f_s guw)du?

a.6 b.19 22 d. 34 e. Noneofthese

7. let fand g have continuous first and second derivatives everywhere. If f(x) < g(x) for
all real x, which of the following must be true?

L f'(x) < g'(x) for all real x
N f"(x) < g"(x) forall real x
Hl. folf(x)dx < folg(x)dx for all real x

a. None b. lonly c. lllonly d.landllonly e. I, !, and Il



8. Which of the following is not equal to 0?
a. [* sindxdx b, [* x%sinxdx c.[” cosx dx
- - -

T ., T
d. [ sin®xdx e. [ cos*xdx
7T i3

9. Find the volume of the solid of revolution formed by revolving the region bounded by

y =v1-—x?and y = 0 about the x-axis.

2 5m2 47T

3
d. 5 e. none of these

a. n? b.

c
2 12

10. Find the value of the integral by eliminating all obviously wrong answers:

T
fsinsx dx
0
357 3 7057
da. @ b‘iE‘* C. E—-l d. 0 e. E
s )
11. If the substitution u = gis made, the integral fz Tzdx=
2 1-u? 2 1-u? 4 1-u? 4 1-u?
a. [, ——du b [ —du c [} —du d [ =——du

e. none of these

12. When air expands without losing or gaining heat, the volume, V in cubic centimeters and
the pressure Pin kilopascals (kPa) are related by the equation PV¥* = C, where k and C are
constants. When the volume is 10 cm®and increasing by 4 cm3/min, the pressure is 25 kPa and
is decreasing by 14 kPa/min. Find the value of k?

a. 5/2 b. 14/25 ¢ 7/5 d. 2/25 e. 14.25

13. The range of a projectile whose muzzle velocity in meters per second is v, and whose

. . . .. 2 sin 26
angle of elevation in radians is 8, is given by R =

where g is the acceleration of

gravity. Which angle of elevation gives the maximum range of the projectile?

a.27° b. 30° c. 35° d. 45° e. 60°



2 ifx<0,
14. let f(x) =<3 —x if0<x<1,
x2+1 if x> 1.

Which correctly describes the continuity of fat x=0and x=1?
a. Continuous at x=0 and x=1 b. Continuous at x=0, discontinuous at x=1
¢. Discontinuous at x=0 and x=1 d. Discontinuous x=0, continuous at x=1

e. Discontinuous at x=2

15. Which of the following are ALWAYS true:

i. (1) <0andf(2) >0, then there must be a point z in (1,2) such that f{z) = 0.
ii. Iffis continuous on [1,2], f(1}<0 and f(2)>0, then there must be a point zin (1,2) such
that f(z) = 0.

iit. If fis continuous on [1,2], and there is a point z in {1,2) such that f(z}) = 0, then f{1) and f(2) must have
different signs.

iv. If f has no zeros and is continuous on [1,2], then f(1} and f(2) have the same sign.

a. iandiv b, iiandiii g:jHand iv d.iiandiv e. iionly

16. Consider the graph of x? + y? = ¢?, where c is some non-zero constant. For which quadrants will % be
positive?

a. land li b. landV c. landll d. landIV e. llandlll
| p3tx_,3

17. Find lim
x—0 X

a. e b.e® ¢ 1 d. x e. Inx

18. If f'(x) < 2 for all real numbers in the interval [0,3] and f(0) = —1, how large can f{(3) possibly be ?

a.2 b. 3 c. 4 d. 5 e. b6



19. Let f(x) = [coszx — i;l Find the absolute maximum and minimum values of f.

a. abs. max. 2/3, abs. min. 0 b. abs. max. 5/3, abs. min. 1/3 c. abs. max. 2/3, abs. min. 1/3

d. abs. max 1, abs. min-1/3 e. abs. max. 5/3, abs. min -1/3

20. Let f be a continuous, differentiable function which satisfies f(x + ¥) = f(x) + f(v) + 2xy forall real

numbers x and y, and suppose }gr%fgl—) = 7. Use the definition of derivative to find f'(x).

a. 7+2x b. -2xy ¢ 1ldx d. 7-14x e. 2x

21. Suppose fis a function for which lim ———= = 0. Which of the following statements MUST be true.

x—2 x—

LfR)=2. . f(2)=0 ii. Ll_lgf(x) = f(2) iv. f{x)is continuousat x=0

F&x)-1(2)
2

a. iandiv b. ii c. iif d. iliandiv e. iiand i

22. Let f(x) = {1? 3: xz 8‘ Find lim £(f ().

a. 1 b. -1 c. 0 d =« e. Does not exist

23. Find a formula for the nth derivative of the function, f(x) =
pattern. f™(x) =

. Hint: take the first 3 derivatives and find a

x™ (-1"n! c (1)1 nl n?
|

a. b.

N+l ' xn ' xn
24, Find gfor the curve: (x? +y2)? = 12(x?% — y?).

x=x-y? i 6(x2+y?2)
y t 12y " (x2-y?)

6-(x?+y?%)

X
a.1 b. . ; T 4y7)

e

25. Where is the function, f(x) = (1000 — x)? 4+ x? , increasing?

a. (500,¢°) b. (-2000,==) c. (100, 250) d. (-e=,-250) e. neverincreases



26. Use the table below to find D, [(f(g(x))] for x =3

IO T N T T
1 :1
'f-l:X) 'é‘ § 1 |1} 3
i i
glxyi-211 -3 2 -3
oyl 3 13 1 _3
Fx) 2131 4 0 )
; 21 sl ol 2
Q(X) -1 ‘é’ 4 3 3
a. 2/5 b. 1/3 c. 0 d. -8/5 e. -3/4
27. Find intervals over which f(x) = |x2 — %‘ is increasing.
-3 3 V6 ' -6 V6
2 (F0) U(E=) b (Fr) o0 d(520) U(Ti) e o)
28. Find the derivative of f(x) = cos(cos(x? + 1)).
a. — sin?(2x) b. 2xsin(x? + 1) sin(cos(x? + 1)) c. 4xcos(x? + 1)
d. 2xsin?(cos(x? + 1)) e. 2xcos(sin®(x? + 1))cos(sin(x? + 1))

29. Find b such that the line y = b splits in half the region bounded byy=4and y = x? .

2 5

2 5 8 3
a. 2 b, 43 c. 24 d'§ e, 22
I
30. Evaluate foz fo (ycosx + 2)dydx
V3 1 1 T
a.—z;——l b. —1 C. E—}*T[ d.TE—E e.-z——l

. 32k+1 . - . .
31. Determine whether Z,‘;‘;D—Fconverges or diverges, and if it converges find what it converges to.

10 123
a. converges to 30  b. converges to - ¢ converges to To d. converges to 93 e, Diverges

o
32. Find the largest possible value of the function of two variables z = f(x,y) = 2x + 4y — x% — y*?

a. b b.

W=

c. 8 d. 5 e. 60



33. Find the slope of the surface g(x,y) = 4 — x% — y2 in the x-direction at the point (1,1,2).

a. 4 b. 1 c. -4 d.-2 e.
34. For the function f(x,y) = i + % + xy, find all values of xand y such that f,(x,y) = O and f,(x,y) = 0 .

a. {1,1)and{-1,-1) b. (1,1} c. {-1,-1)and{0,0) d. (0,0)}and(1,1) e. (-1,-1)

] n(n+1)(Zn+1
35. Given 2?:1 i = --(--~—-)6-(—P-—)

,find lim %1 (1 + 371—‘)2 (%)

n—o N
a. =2 b ¥ c. 8 d 2 e. 28
6 & <) 3
3
36. Calculate [ (x + 5)v9 — x2 dx.
45 —4+/3+45 ~23490
a.-g-ﬂ' b. ___‘/__2_” c. 0 d. 90m e. %

37. Find the volume of the solid of revolution generated by revolving the region bounded by

y=+x , y =0,and x = 4 about the line x = 6.

200w 158w 147w

a. = b. -5 ¢c. 56n d. = e. None of these

. 14x(Inx—1)
38. Evaluate the limit:lim ——0——
x—1 (x—-1)Inx

a. 1 b. -1 c, o d. -0 e. ¥

39. Find 22 for 2xx +y% = 2y — 1
- Find == for 2x + y* = xy .

3 ~10 2y2-2xy+4x—6 2y%—2xy—4x—6 d -6 e 2
T (2y-x)3 T (2y-x)? C (yex)? L y-x)8 " (2y—x)?

2 2x%-x3+4x

1 3 i \i\‘
a-r-z/, b. S c. 0 d. diverges e -
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