Math 104 Final Exam — Spring 2011

1. Consider the region that lies to the right of the y-axis and is enclosed between the
graphs of y = 2% and y = 2o — 23. Which of the following integrals corresponds to the
volume obtained when this region is rotated about the x-axis?

(a) W/01(2x—x2—x3)da: (b) W/01(4x2—5334+a:6)da: (0) W/01x2(2:c—a:3)da:

(d) W/Ol (2 — 2% —2%)dx (e 7r/01(4x2 — 3zt 4+ 2% dzx () 7r/01 232 + %) dx

2. A pyramid with a square base lies on the z,y-plane, with the vertices of its base at
the points (1,1),(1,—-1),(—=1,1),(—1,—1). The height of the pyramid is 2, and the vertex
of the pyramid lies directly over the origin of the x,y-plane. What is the volume of the
pyramid?

(a)2 (b)3 (c)b/2 (d)8/3 (e)11/4 (f) 18/5
3. Find the average value of the function tan?(z) over the closed interval [0, 7 /4].

(a)l—n/4 (b)4/m—1 (d)1/r—1/4 (d)4/7 (e)x/4 (f)1

e® 1/3
4. Evaluate / %

e xT

()12 (b)15 ()16 (d)20 () 45/4 (f) 64/3

dzx.

5. Evaluate /W/Q:z:sin(Qaj) dx.
(a) m/4 (b) w/3 (c) m/2 (d) = (e) 2w (f) 37

1
6. Evaluate / sing(gaj) dx.
0
(a) 2w/3  (b) 47/3  (c) 2/37w (d) 1/37 (e) 3/4m (f) 4/3x
7. Suppose that f(x) is a function such that f”(x) = cos(z3). The trapezoidal rule is then
1

used to approximate the integral f(x) dx, using ten subintervals of equal length. What

0
is the strongest statement that can be made about the size of the error E, based just on
the general error bound for approximations via the trapezoidal rule?

(a) |E| <1/108 (b) |E| < 1/8000 (c) |[E| <1/1200
(d) |E] < 1/300 (e) |[E] <1/10 (f) |[F| < 1.
1
1
8. The improper integral / ——dx
0 (21‘ — 1)5

(a)=0. (b)=2 (o)=-22" (@) =1-In(5). () =28 (f) diverges.



3
1

9. Find the arc length of the graph of y = 2— + yp between x = 1 and z = 2. [Note: It

x

may be helpful to use identities like (2 + ;13)? = 2* + § + ¢ ]
(a) 0 (b) 59/24 (c) £(10v10—1) (d) 7ln(2) (e) 2 +In(2) (f) It is divergent.

10. Consider the graph of y = In(cos(z)) between z = 0 and = 1. Which of the following
integrals corresponds to the surface area of the object obtained by rotating this graph
about the x-axis?

1 1

(a) /0 21+/1 + In(cos(x))2 dz (b) /0 27 In(sin(x))+/1 + sec?(x) dx
1 1

(c) /0 27 cos(z) In(sin(x)) dz (d) /0 2w sec(x) In(cos(z)) dx

(e) /0 2rx? sin(x) cos(x) In(z) dz  (f) /0 2msin?(2)+/1 + In(z)2 dz

11. A certain random variable has probability density function f(z) given by f(x) = ze™®
for x > 0, and f(z) =0 for x < 0. Find the mean of this random variable.

(a) =2 (b) =1 (¢)0 ()1 ()2 (f)3

12. Suppose that a sequence {a,} converges to m. Then the sequence {cos(ay,)}

(a) converges to —2.  (b) converges to —1.  (c) converges to 0.
(d) converges to 1. (e) converges to . (f) diverges.

13. Suppose that a series Y. a, converges to e, where each a, > 0. Then the series
21010:1 1/an

(a) converges to —1/e.  (b) converges to 1/e.  (c¢) converges to 0.

(d) converges to e. (e) converges to . (f) diverges.

14. The series

Z 10n32”+4

a) converges by the alternating series test.
b) diverges by the alternating series test.
c) converges by the ratio test.
d) diverges by the ratio test.
) converges because the terms approach 0.
) diverges because the terms do not approach 0.
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(f



15. The series

1 1 1 1 1 1 1 1 1
13/2 + 93/2  33/2 + 43/2 + 53/2  §3/2 + 73/2 + ]3/2  03/2

a) converges because the terms approach 0.
b) diverges because the terms do not approach 0.
c) converges by the alternating series test.
d) diverges by the alternating series test.
) converges by the absolute convergence test and p-test.
) diverges by the absolute convergence test and p-test.
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16. The series Z ;)2”_11'” is convergent precisely for the following values of x:
n

(a) —3<z<i M0<z<4 (Jzef{-22} (d-2<z<2 (o=n (flz<b

(a) =7m. (b)=e. (c)=2. (d)=4In(2). (e)=cos(2). (f) diverges.
18. Find the coefficient of 2% in the Maclaurin series expansion of f(x) = 4 — x sin(z?).

)0 (b)4 ()10 (d)1/6 (e)1/10 (f) 1/10!

d
19. Suppose that y = f(x) satisfies the differential equation d—y + :J_l
r

satisfies the intitial condition that y = 5 when z = 0. What is the value of y when z = 37
(a) e3> (b)e ™t (c)4e3/5 (d)4e3/5 (e) 5e73/4 (f) 5e3/4

20. A certain population grows according to the differential equation

=y, and also

P P P
dt %(1 B 4000)

and the initial condition P(0) = 1000. What is the size of the population at time ¢t = 107

(a) 1751 (b) 1000 + 20/e (c) 4000e'/20
(d) 1000 + 200e'/2°  (e) 4000/(1 + 3e~%/2)  (f) 1000/(1 + 20e~10)



