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

1. Solve for y in terms of z if Iny = 21Inz + 3z. Simplify your answer.
Exponentiate both sides

Iny _ 621nm+3m 2Inx 3z Inz? 3z 2 3z

€ or y=e e =e€ e =xTe

and so y = x2%e3®

1
2. Simplify the expressions. log, (§> =logy37% = —2
T
e
Note arccos z takes values between 0 and 7 and so we are looking for the value
of #, 0 <6 < 7 so that cosf = —\/§/2 and that is 6 = 57/6.

3. Find the exact value of arccos(—v/3/2) = arccos(cos(57/6)) =

4. Evaluate the limit, if it exists.

=2t —-3 . (t=3)(t+1) . t+1 4
() Jim =~ — T3 BT T3
V2
(b) lim V2T V2
h—0 h

Here we multiply by the “conjugate.”

COVITR-VE VIR VE VITR AR

o ho h—0 h V2+h+v2
(24+h)—2

1

= lim
h=0 h(v/2 + h ++/2)
. h ) 1 1
= lim = lim =
=0 h(vV2+h++v2) h=02+h+v2 V242
. z—1
(C) a:ligl—th;—u’

When z <1 |z — 1] = —(z — 1) so that

—1 —1
lim 20— = lim 2z lim ——— 2(—1) = —2
el e — 1] wsle  esT- —(z— 1)

20
im —
6—0 sin 50
We recall that lim, ,o(sinz)/xz = 1 so that lim, oz /(sinz) = 1 (take recip-
rocals). If we replace x by 56: limy_,o 50/ (sin 56) = 1. Therefore
20 2 50 2 2

li =—-(1) =<
915(1) 81115059513 sin b0 5( )

=375



— 4 + 242
(6) 5. Find the limit. lim o012

T—00 4 — g2
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 (2?) from the
bottom and the same power from the top.

. 3 —dx + 227 . x? 3/x? —4)r+2 . 3)xt -4z +2 2
lim ——— = lim — = S
z—oo 4 — 22 z—00 12 4/x% —1 oo 4/2? —1 —1
(9) 6. For what value of a is
2 —1 if z<2
€Tr) =
/() {ax if 2<z

continuous at every z?

The only point where f might not be continuous is x = 2 which is where f
transitions from x* — 1 to ax (both of which are continuous). We need to find
a so that lim, s f(z) exists and is f(2) = 2a. Compute the left and right sided
limits.

. T 2 _ 1 _ . — T _

xliglf f(x) - :rliglf & 1 3 and x£1g+ f(il?) zligl%* ar 2a

For lim,_,» f(x) to exist we need the two one sided limits to be equal: 3 = 2a
or we need a = 3/2. If a = 3/2 then lim, s f(z) = 2a = f(2) and so f(z) is
continuous at z = 2 and so continuous everywhere. Choose a = 3/2.

7. Differentiate the function.
(28) ) 1
(a) f(x)==x +2+;
Here f(z) = 22 + 2 + 272 so that, by the power rule
f'(z) =22 — 2272

1
(b) g(t) =2Vt + i

Here g(t) = 2t'/2 + (1/2)t7'/2 so that, by the power rule
1 1 -1 1
) — 9 12 2 T 12 L3y
gl =250" %53 1
(c) h(z) = z%e"
Apply the product rule: W' (z) = z%e® + e*(2x) = (2 + 2x)e”.

@ 50 =2

The quotient rule is appropriate here.

(t5+3t)d(5t+7)—(5t+7)%(t5+3t) (55 15005 — (5 4 7)(564 1.3

oy dt _
F) = t [t> + 3t B [t5 + 3t)?




(10)

(11)

8. Find an equation of the tangent line to the curve y =

m at (271)

We need the slope at © = 2 and we differentiate using the quotient or reciprocal
rule.

I 9(—2£E)
v = [5 + 22]?
and so when = = 2, ¥/ = —4/9. An equation for the tangent line is y — y; =
m(z — x1) (slope point form of the line).
4 —4 1
y—lz—g(x—2) org/—%7
. Find the derivative dy/dz of y = f(x) at x = 1 using the definition of derivative
if
1
Recall the defintion of the derivative: f/(1) = limy,—o(f(1+h)—f(1))/h Therefore
S+ h) - f(1) 1 1 1
(1) =1 = lim — —
f1) = lim h oo h \2(1+h)+3  2(1)+3

RS A S
BT AGEE
1 /5—(5+2h)
= lim— | ————=
nsoh \ (5 +2h)5

po L (=2
= lim—- | ———
=0 b \ (54 2h)5

—2 —2

lim ——— = -
ho0 (54 20)5 25

Therefore f'(1) = —2/25. This can be checked by the reciprocal rule (f'(z) =
—2/(2z + 3)%).



