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3. (@ points) Without using a calculator, calculate the following. If the expression does
not exist or is undefined, say so and explain why. Make sure to show your work, if
there is any work to be shown! If it would help you, you can fill out the unit circle on
the next page.
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Unit Circle for you to fill in, if you would like to:
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4. (3 points) For the equation cosf = =, find 4 different solutions in radians or degrees:
one negative solution, two solutions between 0 and 27, and one solution greater than
2.
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1. 9{ points) Solve the equation

logs(x + 8) + logs(z) = 2

either algebraically or graphically.

Whichever method you choose, you should explain/show your work.
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5. (5 points) (a) Starting with the identity 1 + cot? # = esc? 6, multiply both sides of the
equation by sin’# to find the trigonometric identity relating the values of sin@ and
cos . Show your work.

[+ et’@= cec’@
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dll(l 0 is in the fourth quadrant, use trigonometric identities to find
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) cos B, (ii) secH, and (iii) cot 6.
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8. (5 points) The graph of the arctangent function (y = arctanz or y = tan~'z) is
unusual because it has two different horizontal asymptotes.
(a) State what the two different horizontal asymptotes are (one for infinity and the
other for negative infinity) and

(b) Ezplain why those are the horizontal asymptotes. You will likely need to sketch the
graph of y = tan z, and discuss inverse functions, in order to give a good explanation.
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Weed calc
2. (5 points) (a) Suppose the element Mongoosium has a half-life m. Starting with the

In(1/2)

general form of the exponential growth/decay model A = Pe™, prove that r =

: In2 ; Lo
77 (or, equivalently, » = ———). (Hint: it may help to consider a specific example, say you

have 100 grams of Mongoosium, and then do the necessary calculations from there.)
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(b) Suppose the half-life of Mongoosium i =,1732 years. A staff made of Mongoosium
is unearthed at a geological site. The a has only 6% of the Mongoosium left of

the original amount. How long ago was the staff buried? Round to the nearest year.
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7. (5 points) Griffin is standing on the roof of the Smith tower (1000 fee gh and
they attach a laser pointer to their fidget spinner, and spin it slov& l\’ SO t?“}”fu laser
pointer makes a full rotation every 4 minutes. At time ¢, the distance d along the
ground (measuring the distance from the tower to the laser dot on the ground, as
shown in the diagram below) is given by

mt
d(t) = 1000 tan (;)

where d is measured in feet and ¢ in minutes. Note: your calculator must be in mdz%s B
= Y Shraight wvr  Coedl =0.
mode for this function. /HN note. thet af= 9 Te ’7" Sy
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(b) How long does it take for d to reach 2000 feet? Explain/show your work. Pivid o v oq
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d

(a) Find the distance d at the given times: (i) t = 0.1 and (ii) t = 0.7 .

—
(c) What happens to d as t gets closer to 1 minute? Explain why this makes sense both

by looking at the function and by what would happen in the diagram (real life).
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With Calculator Portion Name: &7

eNote that once you get your calculator and turn in the No Calculator portion, you
CANNOT return to that part of the test!

olf you need it, the law of cosines is ¢? = a® + b? — 2abcos(C).

—b+ Vb% — 4ac
2a '

olf you need it, the quadratic formula is z =

S M o el lwﬁ'“j

A 9. ‘Op()int.s) Pat is e, straight across to Pat’s neighbor’s
house, which is = feet away (m horizontal distance) from Pat\s@@etee—srrd-frfect—taH.

The top of the neighbor’s house is higher than Pat, and Pat measures the angle of

elevation to the top of the neighbor’s house to be 17°. The ground is below Pat, and

/7 Pat measures the angle of depression to the bottom of the neighbor’s house to be 39°.

(a) Draw a diagram of the situation.

/VWK (b) If the distance = between the houses is 20 feet, calculate the height h of the
rath neighbor’s house. Round to nearest 0.01 feet.
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Continuation of problem 9:

Pat is looking out a window of their house, straight across to Pat’s neighbor’s house,
which is x feet away (in horizontal distance) from Pat’s house and h feet tall. The top
of the neighbor’s house is higher than Pat, and Pat measures the angle of elevation to
the top of the neighbor’s house to be 17°. The ground is below Pat, and Pat measures
the angle of depression to the bottom of the neighbor’s house to be 39°.

Draw a diagram of the situation (should look same as in previous problem, part (a),
but you cannot assume that z is still equal to 20).

(c) Now suppose you do not know the distance x between the houses, but you do know
that the house is 32 feet tall. Can she calculate the distance )(’ If not, explain why
not. If so, calculate it (round to nearest 0.01) and explain how you got your answer.
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10. (5 points) A 47 foot long ladder leans to touch the top of a building that is 36 feet tall.
What is the angle of elevation (in degrees) of the ladder? In other words, what is the
angle between the ladder and the ground? Round your answer to the nearest 0.01.

q* i

Yown




11. (5 points) For each of the given triangles ABC, do the following:
(a) determine if there is one, multiple, or no ways to solve the triangle.

(b) If there is one way to solve the triangle, find the length of the third side. If there
are multiple ways to solve the triangle, find W in the triangle
that has an obtuse angle. 6.01 ait i M o,

Round answers to the nearest @}, and explain your reasoning/show your work.
(i) £B = 38.9° ¢ = 109.7, and ¢ = 73.2
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