Math 32 Final Exam

Rob Bayer
December 16, 2009

You have until 3:30pm to complete this test. No calculators, books, notes, or consultation with
other members of the class are permitted. Your exam should have 18 pages, the last of which is a
list of trig identites that you may tear off if you wish.

Unsupported or improperly supported answers will receive no credit.

Name:

GSI:

Section time:

Question | Points | Score
1 10
2 10
3 10
4 10
5 15
6 10
7 10
8 15
9 15
10 10
11 10
12 10
13 15
Total: 150




1. Short answer. You need not show any work for this problem

(a) (4 points) Evaluate each of the following:

° ln(\/é) +eln3—ln4 —

(b) (2 points) Find an equation for the line passing through (2,3) and (-1, —3).

(¢) (2 points) Find a quadratic polynomial with real coefficients that has 2 + i has a root

(d) (2 points) Assuming @ is measured in radians, find the area of each figure:

S
I
S
I
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2. (10 points) Find all solutions to log, x = log,(x — 2) Hint: convert the LHS to base 2
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(x=3)(z+1)

3. (10 points) Sketch a graph of y = Be sure to label the coordinates of any

z(z —1)
important features, including intercepts, asymptotes, and places where the graph crosses an
asymptote (if any).
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-1 9
4. (10 points) Find the domain of the function g(x) = % Write your answer using
n T) —

interval notation.
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5. (a) (5 points) Let f(z) = /z,g(x) = x + 1,h(z) = 1. Write —2= + 1 as a composition of

V=)
f,g,h. (ie, your answer should be something like foho goh)

(b) (10 points) Find the inverse of the function f(z) =3 —In(z +2) +In(z — 1) or explain why
no such inverse can exist.

Page 6



6. (10 points) Sketch a graph of y = 3 cos(mx—7). Be sure to label the coordinates of the y-intercept
as well as one full period’s worth of x-intercepts, peaks, and valleys.
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7. (10 points) Solve the inequality |z — 1| + |z — 2| > 3. Write your answer in interval notation.
Hint: consider the three cases x < 1, 1 <z <2, 2<z




8. Rewrite each of the following expressions so that no trigonometric or inverse trigonometric func-
tions occur.

(a) (5 points) tan(cos™" £)

(b) (10 points) sin (cos™!(3z) + tan™!(z + 1))
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9. Let C; be the circle whose equation is given by 22 — 6z + y* +4 = 0
(a) (5 points) What are the radius and center of this circle?

(b) (10 points) Now let Cy be the circle of radius 4/10 centered at (—2,0). Find all places where
C, and (5 intersect.
Hint: set up a system of equations
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10. (10 points) Find all solutions to 2 cos?(4z) = —Tsin(4z) 4+ 5
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11. (10 points) A farmer has a total of 500ft of fencing with which to build four pastures on the
bank of a river. Assuming he builds them in the configuration shown in the figure below, what
should = and y be so as to maximize the total enclosed area? Note that the river serves as one
side of the pasture and doesn’t need fencing.

River

Solution: Our constraint is bz + y = 500 and we want to maximize A = xy. Solving the
constraint for y and plugging in gives

A = z(500 — 5z) = —5z% + 500z

(Sanity check: the leading coefficient is negative, so the parabola opens down and thus we can

in fact maximize it)
This is maximized at = 52 = =2% = 50. The corresponding y is 500 — 5 - 50 = 250.

Thus, the dimensions should be z = 50,y = 250
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12. Show that each of the following are identities:
1 —tan?6
1+ tan?6

(a) (5 points) cos20 =

sin3x  cos3x
b) (5 point — =2
( ) ( potn S) sinx CoS T
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13. (a) (5 points) Compute f(7) where f(z) = 2® + 325 — 652* — 3723 + 1522 — 92 + 16

(b) (10 points) Find all roots of the polynomial f(z) = 3z® — 11z* + 172 — 112% + 2
Hint: one of the rational roots is a double root




(This page left blank intentionally. If you want us to grade anything you write here, please
clearly indicate that on the page that contains the original problem)
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(This page left blank intentionally. If you want us to grade anything you write here, please
clearly indicate that on the page that contains the original problem)
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(This page left blank intentionally. If you want us to grade anything you write here, please
clearly indicate that on the page that contains the original problem)
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Trig Identities

Addition Rules: sin(A 4+ B) = sin A cos B + cos Asin B sin(A — B) = sin Acos B — cos Asin B
cos(A+ B) = cos Acos B — sin Asin B cos(A — B) = cos Acos B + sin Asin B

tan A 4 tan B tan A — tan B

tan(4+ B) 1 —tan Atan B tan ) 1+ tan Atan B

Product Rules: sin A cos B = 1(sin(A — B) + sin(4 + B))
sin Asin B = 1(cos(4 — B) — cos(A + B))

cos Acos B = (cos(A — B) + cos(A + B))

Sum-To-Product: sin A +sin B = 2sin ‘”TB cos A*TB sin A — sin B = 2 cos A%B sin A*TB
cosA—i—cosB:QcosA*TBcosA*TB cosA—cosB:—QsinAJ“TBsinA*TB
Double Angle: sinz cosz = § sin(2z) sin(2z) = 2sin(x) cos(x)
sin?z = (1 — cos(2z)) cos(2z) = 1 — 2sin?(z)
cos?x = (1 + cos(2z)) cos(2r) = 2cos?(x) — 1
tan(2z) = 13?27% cos(2z) = cos?(x) — sin?(x)
Half Angle: sin § = £,/ H%
cos g = i\/@
tan 5 = 1?30295
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