MATH 104 — Practice Final Exam - Spring 2018

Name

1. The base of a solid S is the region in the first quadrant bounded by the curve y = 1 — 22
The cross-sections perpendicular to the x-axis are squares. Compute the volume of the solid
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2. Consider the region D bounded by y = 2% and y = z + 2. Compute the volume of solid

obtained by revolving D about the z-axis.

(A) 57 (D) 24w
(B) L (E) 14x
() Zn (F) &r
3. Find the length of the curve
621 672x

Yy = 7 + s O0<xe <2
(A) (' +e7) (D) 13
(B) 1 (E) 4e* — 1e*
(O) H(de — e = 3) (F) &
4. Solve the initial value problem

d

xd—izy—i-x?’e“, y(1) =0
and find y(3).
(A) 1 (D) 3¢3
(B) 3 (E) 6¢3
Q) ¢ (F) 3e3 4 2¢3



5. A tank initially contains 200 gallons of brine in which 50 Ib of salt are dissolved. A brine
containing 1 Ib/gal of salt runs into the tank at the rate of 20 gallons per minute. During
the process, the tank is kept well-mixed and the resulting salt water flows out of the tank
at the rate of 20 gallons per minute. Find the amount of salt in the tank (101n %) minutes
after the process starts.

(A) 100 (D) 10In10
(B) 120 (E) 201n3
(C) 140 (F) 30In2

/2
6. J cos® x sin z dx =

(A) ©) ;
1 2

(B) ¢ (E) ¢

(©) G

7 wae%dxz

(A) 2 (D) 1/4

(B) 1 (E) 0

(C) 1/2 (F) The integral diverges.
b2 —1) B

8 L CERICEE N

(A) 4In2 —2In3 (D) 2In3 +1n2

(B) 2In3 —21In2 (E) 3In3 —1n2

(C) 2In2—1n3 (F) 3In2—1n3



4
9. f Va4 4+ 22dr =
0

(A) 4v/5 —2In(v/5 - 2) (D) 4v/5 +2In(v/5 + 2)
(B) 4v/5 + 2In(+v/5 — 2) (E) 2v/5 +In(+v/5 - 2)
(C) 4v/5—2In(+/5 + 2) (F) 2v/5 —In(+/5 + 2)

10. The function

Inz 1<z<e
flz) =

0  otherwise
|

is a probability distribution (on the interval [1, e]). What is the mean of this distribution?
(A) 3(e*+1) (D) 3(e*—1)

(B) 1(e*+1) (E) s(e+1)

(€) 3(e* = 1) (F) 1(e+1)

11. Find the sum A + B + C, where

2 1
A= lim arctan (ln (n2 + 1)), B= lim ¢ , C= lim T
n—-+00 n—+00 n—+oo 1 4+ T
(A) 3 (D) O
(B) %~ (E) 1
€ 3 (F) 3

12. Consider the following infinite series:

4 i nlnn B i (—=1)" o i n?
ot 41 —yn “~ 2n!

(A) A diverges, B and C' converge (D) A, B, and C diverge
(B) B diverges, A and C' converge (E) A, B, and C' converge

(C) C diverges, A and B converge (F) None of the above



13. It is estimated that humans released 40 billion tons of C'Os into the environment last
year. Suppose that hummankind will be capable of reducing by 10% its C'O, emissions each
year from now on. After a very long time, about how much C'O; will humans have released
to the environment since (and including) last year’s 40 billion tons?

(A) 100 billion tons of C'O; (D) 400 billion tons of C'O,
(B) 200 billion tons of C'O; (E) 500 billion tons of C'O,
(C) 300 billion tons of C'O; (F) None of the above

14. Find the (largest) interval of convergence for the power series

n=1 2l
(A) [-5,—1] (D) [1,5
(B) [-5,-1) (E) [1,5
(C) (=5,-1) (F) (1,5)

15. Let F(x) be the unique function that satisfies F/(0) = 0 and F'(z) = x® cos(2z) for
all z. Find the Taylor Series of F'(x) centered at 2 = 0.

© ( n4n 2n+4 © (_1)n4nx2n+3
nZ:;) (2n + 4)( (D) HZ:]O (2n)!

0 ( n2n 2n+2 o (_1)n2nx2n

nz_lo (2n+4 (E) nz_;] (2n + 1)!

(1 n4n ntd o (—1)"4"(2n + 4)22 "3
nZO (F) ZO )

| think the answers are FCCEA/ADCAB/BEDBA



