Problem 1

Verify that f has an inverse function. Then use the function f and the given function

value f(6) = 3 to find (f~1)'(3).
f(x):ij:g, x> 2

Solution
Step 1: Verify that f has an inverse function. To show that the inverse exists, we check if f

is strictly monotonic by finding its derivative using the quotient rule:
Wz —2) - (=+6)1)

x—=2—2-6
 (z—2)2
-8

- (z-2)

Since (r — 2)? > 0 for all z > 2, we have f'(x) < 0. Thus, f is strictly decreasing and

one-to-one, which implies that f~! exists.

Step 2: Find (f~')/(3). According to the Inverse Function Theorem:
1

(f ) (a) = P a)

Given a = 3 and f(6) = 3, we know that f~!(3) = 6. Substituting these values into the

theorem: .
—1y/ —
(Y6 = 7
We evaluate f/(z) at z = 6:
e = _8_1
J16) = 6-2)2 16 2

Finally, compute the derivative of the inverse:



Problem 2

Find the derivative of the function:

Solution
Step 1: Simplify using Logarithmic Properties Before differentiating, we use the property
In(A/B) = In A — In B to simplify the function:

y=1In(1+¢€") —In(1—e")

Step 2: Differentiate term by term Now we differentiate with respect to = using the chain rule

% In(u) = %:
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Step 3: Simplify the result To combine the fractions, we find a common denominator (1 +
e)(1—e")=1—e*:
,ef(l—e")+e(1+e7)
Y (1 +e")(1—e)
et — 62x —|—€‘T _|_6Zz

1 — 623:
B 2e”
] — e
Final Answer:
,  2e"
y 1 —e2



Problem 3

Find the derivative of the function:

o) = tog, (5—)

Solution
Step 1: Simplify using Logarithmic Laws Instead of differentiating directly, we expand the

logarithmic expression to simplify the calculation:
g(r) = logs(4) — logs(z*V/1 — )
= log;(4) — [logs(2?) + logs((1 — x)'/?)]

1
= log;(4) — 2logs () — 2 log;(1 — )
Step 2: Differentiate term by term Recall that £ (log, u) = #;a Here a = 5.

* The derivative of the constant log;(4) is 0.

1
zlnb"

* The derivative of —2log;(z) is —2 -

» The derivative of —1 log;(1 — z) involves the chain rule:

1 1 d 1

T T i E (1—I):—m'(—1)

Combining these terms:

2 1
/ — _
9@ =0 5 sa =) ns

1 1 2
S In5\2(1—-2) =«
Step 3: Simplify the final answer (Optional) Finding a common denominator 2x(1 — z):
1 [(z—4(1-2)
/ — —— —
g(x) = In5 ( 22(1 — x) )
1 (rz—4+4dx
~In5 \ 22(1 — )
or —4
22(1 —2)Inb




Problem 4

Evaluate the limit, using L’Hopital’s Rule if necessary:

R
Iim
x—1 ;L'2 — 1

Solution

Step 1: Check the limit form First, substitute x = 1 to check if the limit is indeterminate:
* Numerator: In(13) = In(1) =0
 Denominator: 12 —1 =0

Since we have the indeterminate form 8, we can apply L’Hopital’s Rule.
Step 2: Simplify and Apply L’Hopital’s Rule Before differentiating, we use the logarithmic
property In(a®) = blna to simplify the numerator. This avoids using the chain rule unneces-

sarily.

3 3lnzx

lim = lim
z—1 2 — 1 =12 — 1

Now, differentiate the numerator and the denominator with respect to x:

. L(3Inx) . 3.2
lim 42 _1) ol 22
dx
. 3
= lim —
z—1 212




