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10/2/14 Solutions Name

Materials: Nongraphing calculator; formula sheet. Page 6 provides additional space.

1. Solve for y in terms of x if Iny — In5 = 22 + 1. Simplify your answer.

Exponentiate both sides

and so y/b =e

eln y—Ind5 _ eQerl

2x+1 2x+1

or y = oe

1
2. Simplify the expressions. log, (§> =log,(27%) = -3

3. Find the exact value of arccos(—1/2).

Note arccos z takes values between 0 and 7 and so we are looking for the value
of #, 0 < 6 <7 so that cos = —1/2 and that is § = 27/3.

4. Evaluate the limit, if it exists.

(a)

r 2+t—2 . (t+2)(t—1) i t—1 -3 3

1im —— = _—_— = _— — = —

t—>—2 2t + 2 t——2 t(t + 2) t——2 ¢t -2 2
V3 + V3+h-V3

(b) lim

h—0
Here we multlply by the “conjugate.”

. V3+h-v2 - V3+h—V3V3+h++3

o  h h—0 h V3+h+V3
(3+h)—3

= lim
h=0 h(v/3 + h +/3)
h , 1 1

1

. T —2
(© Jim Sep—5p
When z < 2 |z — 2| = —(z — 2) so that
. x ) . x—2
g 3oy = i 3w lim = 2)6( 1) =6
30
d) 1
(d) 650 sin 20

We recall that lim,_,(sinz)/x = 1 so that lim,_,oz/(sinz) = 1 (take recip-
rocals). If we replace x by 26: limg_,q20/(sin 20) = 1. Therefore

o 36 3.m 20 3 3
9:0 sin20291ao sin20 2 n

lim = lim = —
=0 h(V3+h++3) =03+ h++v3 V3+V3

2V/3



(6)

(28)

. 2
5. Find the limit. lim o2&+ 277
roo0  1lx — 2

The limit is of the form oco/oo and that suggests we should try to cancel a power
of x from top and bottom. We factor out the highest power of z (x?) from the
bottom and the same power from the top.

3—dx 422> | a?3/a—4fr+2 3/a* —4jx+2 2

lim 20T = 1 ==
eooe 1w —22  aoeeg?  1ljz— 1 eooe 11)z — 1 -1

6. For what value of a is

f<x>:{x2—5 if =<3

ax if 3<zx
continuous at every z?

The only point where f might not be continuous is x = 3 which is where f
transitions from x? — 5 to ax (both of which are continuous). We need to find
a so that lim, 3 f(x) exists and is f(3) = 3a. Compute the left and right sided
limits.

. T 2 _ & _ . _ 1 _
Jip ()= Jip 2”5 =4 and i f(0) = i s =0

For lim, 5 f(z) to exist we need the two one sided limits to be equal: 4 = 3a
or we need a = 4/3. If a = 4/3 then lim, 3 f(z) = 3a = f(3) and so f(x) is

continuous at # = 3 and so continuous everywhere. Choose a = 4/3.
7. Differentiate the function.
(@) flz) = +3+
Here f(z) = 23 + 3+ 273 so that, by the power rule
f'(z) = 32* — 327*

1
b) g(t) =3Vt + —=
) o(t) =i+ L
Here g(t) = 3t'/2 + (1/3)t71/2 so that, by the power rule
1 1 -1

3 1
g =357+ 33 2 6

(c) g(x) = xe®
Apply the product rule: h'(z) = ze* 4+ €*(1) = (x + 1)e*
3t+5
d) h(t) = ——
(d) nt) = 5 + 7t
The quotient rule is appropriate here.

(t4+7t)%(3t+5)—(3t+5)%(t4+7t) (T3 — (3 4 5) (45 1 7

' = [t + 7t]2 - 11+ 71]?



(10)

(11)

8. Find an equation of the tangent line to the curve y = 112 at (-2,1).
x
We need the slope at * = —2 and we differentiate using the quotient or reciprocal
rule.
y/ _ 8(—2$ )
[4 + x2]?

and so when z = —2, 3/ = 1/2. An equation for the tangent line is y — y; =
m(z — x1) (slope point form of the line).

1 1
y—1:§(x—|—2) ory:§x+2

. Find the derivative dy/dz of y = f(x) at x = 1 using the definition of derivative

it )
Recall the defintion of the derivative: f/(1) = limy,—o(f(1+h)—f(1))/h Therefore
R = f() 1 1 1
1) =1 = lim — -
f1) = lim h oo h \B(1+h)+1  3(1)+1

RS S S
~ Son\d413n 1

B liml 4—(4+3h)
b0 h (4+3h)4

= lim1 _=sh
~ w50 h \ (44 3h)4

-3 -3

lim — =
oo (4+3h)4 16

Therefore f'(1) = —3/16. This can be checked by the reciprocal rule (f'(z) =
—3/(3z + 1)%).



