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1. Complete both parts of the problem concerning the function f(x) = 2z — 4 cos(x).

(a) How many tangent lines to the function f(x) are horizontal in the interval [0, 27]?

Solution
f'(x) =2+ 4sinz =0, so sinz = —%. This equation has two solutions on the interval [0, 27]:
z =10 and z = 1T That is, f(z) has two horizontal tangent lines in the interval [0, 2.

(b) Write down the equations of these horizontal tangent lines.

Solution
7 7 7 7
f<7r> =T 4dcos (W> = %%—2\/3

6 3 6

117 117 117 117

Hmy  Hr _ T 93
f<6> 3 C°S<6> 3 28

The equations of the horizontal lines are y = %r +2v3 and y = HT” —2V/3.



2 1)e®
(x4 3z + 1)e ot 7= 0.

2. Find an equation for the line tangent to the graph y =

cos(x)
Solution
,  COST - L (22 + 3z + 1)e®] — (2% + 3z + 1)e” - L[cos 7]
vo= (cosx)?
_ cosz- (22 +3z+1) Lle*]+e” - L[2? + 32+ 1]] — (2% + 32+ 1)e” - —sinz
cos? x
_ COoST - (22 + 3z + 1)e” + " (22 + 3)] + (2% + 3z + 1)e"sinw
cos? x

Plugging in z = 0,

1-1-141-3]+1-1-0

When z = 0, y(0) = 1. The equation of the tangent line is therefore y = 4z + 1.

4.




3. Find all points on the curve 2 — 2y + 32 = 3 at which there is a vertical tangent line. Write your

answer(s) in the form (x,y) for each coordinate pair.

Solution
Differentiating both sides with respect to x,

d 4 9 d
el _ = 3
d:c[x my+y] dl‘[]
20 —xzy —y+2yy = 0
(—x+2y)y’ = —2z+y
’ —2r+y
y = —_—
-+ 2y

Vertical tangent lines occur when —z + 2y = 0, so x = 2y. Plugging into the curve,

(2y)* — 2y -y +y?
3y2
y = =1

When y =1, x = 2. When y = —1, x = —2. The points on the curve where there is a vertical tangent
are (2,1) and (—2,-1).



4. Evaluate the following:

. % (sin~ (), <(zc(arcsin(ﬂf)))

Solution

o ), ()

Solution

% [csc_l(:nQ)] = d o .

-1 21 _ T _
xQ\/MTl'@[m]_xZ\/x“*l_m\/ﬁ*l

e L (tan~'(32)), (j(arctan(?)x)))

dx x
Solution
d _1 1 d 3
— |t = . .
dzx [tan™ (32)] 14 (32)? dz [3] 1+ 922
o 4 (cos™'(22 + 1)) i(aurccos(2m +1))
dx " \dz
Solution
d 1 -1 d -2
= 22 +1)] = S et =
dx[cos (2 +1)] 1—(2r+1)2 dnv:[%+ ] 1— (22 +1)2



5. A stone is thrown upward from a 60 meter tall cliff so that its height above the ground is h(t) =
60 + 4t — t* for ¢ > 0.

(a) When does the stone reach its highest point?

Solution
v(t) = h'(t) =4 —2t =0, so t = 2. The stone reaches its highest point after 2 seconds.

(b) When does the stone hit the ground?

Solution
h(t) = 0
60 +4t—t> = 0
t* — 4t — 60 0
(t—10)(t+6) = 0
t = 10
The stone hits the ground after 10 seconds. Notice that ¢ = —6 is not a solution because time

starts when t =0

(¢) What is the total vertical distance traveled by the stone from when it is thrown to when it hits
the ground?

Solution

|h(2) — h(0)| + |R(10) — h(2)| = |64 — 60| 4+ |0 — 64| = 4 + 64 = 68 meters
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| &’J/ doy 2. (7 pts) Suppose a 13 foot ladder rests against a Wall If the bottom of the ladder slides away from
the wall at a rate of 3 feet per second, at what rate does the angle the ladder makes with the ground

dwmjﬁham e when the top of the ladder is 5 feet from the ground?
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