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1. Evaluate /Qsin(%)dﬁ.

(A) —%9 cos(20) + %sin(?@) +C (C) —%02 cos?(20) + C
(B) —%9 cos(20) + %sin(?@) +C (D) —%02 sin(260) — 6% cos(20) + C

2. What integral is obtained after applying an appropriate trigonometric substitution to / 0 11 dx
x
6 cos(0)
A — df C ———— df
(4) / sec?(0) © / n2(0) + 1
tan(0)
B do
( )/Sec(e) (D) /zde

3. At what point does the parametric curve z = t?> —t 4+ 1, y = 6t have a vertical tangent?

1,0) (©) (3.3)
(B) (3,3) (D) The curve has no vertical tangent.

4. Evaluate lim (5 + 62I)%.

T—00

(A) 1 (B) 2 (C) e (D) ¢



o0

= 1 5(—1)"
5. Let A and B denote the infinite series A = ; W and B = g 2(+ 3)” . Which of the following
must be true?
(A) Both series converge. (C) A converges and B diverges.
(B) Both series diverge. (D) A diverges and B converges.

6. The graphs of the equations z = f(t) and y = g(t) are shown here over the interval 0 <t < 4:

Which of the graphs below represents the graph of the parametric curve © = f(t),y = ¢(t) in the
xy-plane?

Y Y




7. A manufacturer wants to know the volume of a bowl-shaped solid obtained by revolving around the
y-axis the region bounded by the curves

x =0, y=a2+1, y = 222

Which of the choices below correctly computes the volume?

(A) 27r/0 x(l—x2)dx (C) 27r/0 y(\/J— Vy—1)dy
(B) = / (0/2) — (v — 1) dy (D) = / (1+ 22 — (222 da

8. A reservoir completely filled with water is shaped as shown below. How much work is done by pumping
all of the water over the top edge of the reservoir? (The density of water is 1000 kg/m?.)

-

(A) 9.8-2000 J (C) 9.8-5000 J
(B) 9.8-4000 J (D) 9.8 - 8000 J



9. Let the region R be bounded by z = 3y +5 and # = y* + 1. SET UP ONLY the z—coordinate of the

centroid of the region with constant density p.

(A) :z-zp/ Y3y +5) — (4 + 1] dy

[ ylBy +5) — (v* +1)] dy
S4By +5) = (v + )] dy

(©) 2 =30 [ [Gr+57 =7 + 7] dy
(D)E:%f41(3y+5 — (" +1)*dy
[ 13y +5) — (7 + )] dy

. 3k + 2
10. A series Z a, has k-th partial sum ( +
n=1
(A) lim a, =3
n—oo

. Which of the following must be true?

(C) The sequence {a,} diverges

) Y an =9 D) Y a,=3
n=1 n=1
11. Consider the function
(@) T
x c
>
4 + 2’ z20
For what value of ¢ will f(z) be a probability density function?
T T 9 4
A) — B) - Q) 2 D) =
(A) (B) 3 (©) = (D) —
12. Find the Maclaurin series for f(z) = ze™*".
= (1t = (1
A — C
)2 © 2t
o (—a?)" (D"
B D
(B) Z n! (D) % (2n)!



13. Find the radius of convergence for the power series

= (x4
2 Copva

n=1

(A) 1 (B) 2 (C) 4 (D) o0

14. Suppose that f(z) is a function with degree-four Taylor polynomial
Ty(z)=4+2@x—-1)—(z—1)*+2@x - 1>+ (z — D~
Let Ty be the Taylor polynomial of smallest degree that approximates f(z) so that
|Ty(z) — f(z)| < 0.2 for |z—1]<0.5.
Use the graphs to determine & and decide whether each of statements I) and II) below is true or false.

[T1(x) = f(x)l [T2(x) = f(x)

0.2 0.2
0.1F 0.1k
%5 1 15 ¥s 1 15
T30 - X IT400) - f X))
0.2 0.2
0.1 0.1
%5 1 15 %5 1 15
1.5 1.5
I:Tp(0)=-1 I1: / Tk(x)dx—/ f(z)dz| <0.1
1 1
(A) Iis true and II is false. (C) Tis true and II is true.

(B) Tis false and II is true. (D) Iis false and II is false.



