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I understand that I am taking this exam before the majority of students in the class, and
that since the grading in this course is curved, any information I give to other students
(deliberately or inadvertently) before they’ve taken it will put me at a disadvantage in
the course. Furthermore, I understand that it is against the University of Wisconsin’s
rules on academic honesty to discuss any aspect of this exam with students who have not
yet taken it, and that any student who violates these rules is subject to prosecution and
may be faced with expulsion from the university.

Signature:

Good luck!
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1. [5 points each] In each of the following, compute the limit or explain why it doesn’t
exist. |

. 22—52+6
(a) alcl——»n% T2 —4

2 +zr—1
lim ———
(b) e 223 + 3z
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2z +a, ifz <0
—z? -1, ifz>0.

If f is continuous, find a.

2. [5 points] Let f(z) = {
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3. [5 points each| Differentiate each of the following functions.

(a) f(z)=3z"—bz® +4271 -1

(b) g(z) = («* - 1)*(2 - 3z)?
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4. [10 points] Let f(z) = z* + 2z. Use the definition of the derivative to find F(=1).
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5. [10 points] Find the equation of the tangent line to the curve z? + zy + 2y% = 28 at
the point (—2,—3).
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6. Suppose tanf = —1—52 and cosf < 0. Find the follow}ng values. Be sure to justify

your answers.

(a) [7 points] sind

(b) [3 points] tan(f + =)
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7. [5 points] Find the exact value of sin 4.

8. [10 points] Find all solutions of sin 5z + sinz = 0.
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9.A Let f(x) = 2cos (2:1: -+ —g—)

(a) [3 points] Find the period, the amplitude, and the phase shift of y = f (z).

(b) [4 points] Find the z-intercepts of y = f(z) in the interval [~=,7].

10
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9.‘ (Continued)

(c) [3 points| Sketch the graph of y = 2cos (Zm + %) Label the y-axis, as well as
the z-intercepts you found in part (b).

ot 1
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10. [10 points] You are watching a friend use a straw to drink juice out of a cone-shaped
cup. You can see the height of the liquid drop and you measure the rate at which it
drops to be a constant rate of % cm/sec. If the height of the cup is 10 cm and the
diameter of the opening is 6 cm, what is the rate at which your friend is drinking
his juice at the moment when the height of the liquid is 5 cm?
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Formulas You May or May. Not Need

Trig Formulas

13

Co-Functions (Complements)

cos(Z —u) =sinu

[STE TR

sin(Z —u) = cosu

tan(f —u) = cotu

cot(§5 —u) =tanu

sec(5 —u) = cscu

csc(f —u) = secu

Addition & Subtraction

cos(u + v) = cosucosv — sinusinv
sin(u + v) = sinucosv + cosusinv

cos(u — v) = cosucosv + sinusinv
sin(u — v) = sinucosv — cosusinv

—. tanuttany — __ _tanu—tanv
ta‘n(u + 'U) l1—tanutanv ta’n(u U) " 14tanutanv
Double-Angle & Half-Angle
sin 2u = 2sinucosu tan 2u 122“““ v 1—cosv
an‘ u tan— = +4/ ———
9 si 2v _ l—cosv 2 1 + Cosv
cos 2u = €08 u—sin®u m 5 =" 1 —cosv
=1-2sin?u coszyz-=1—+°§9ﬂ sinv
. 9 sinv
= 2COS u — 1 ta.n2 v 1—cosv P —
2 1+cosv 1 —+ cosv

Sums & Products

sinucosv = 3 [sin(u + v) + sin(u — v)]
cosusinv = 3 [sin(u + v) — sin(u — v)]
cosucosv = 3 [cos(u + v) + cos(u — v)]

sinusinv = 3 [cos(u — v) — cos(u +v)]

sina + sinb = QSingﬂQ’—bcos“—;—b

sina — sinb = ZCos“—;*—ésin‘—’;—b

cosa -+ cosb =-2cos ‘—%9 cos -“—gﬁ

cosa — cosb = —2sin“—*2’"sina—;—b

Geometric Formulas

volume of a cone: V = zmr?h

surface area of a cone: S = wrv/r? + h?

volume of a sphere: V = mr®
surface area of a sphere: S = 4mr?




