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SOLUTIONS

[5] 1. (a) First we simplify the function using the properties of logarithms:

I (Fese) —n (32 17)
In (v/z) + In (csc®(z)) — In ((3z — 1)7)

Ine) + 5ln(ese(x)) — TIn(3z — 1)

Now we differentiate:

: 7 3z — 1)
x cse(x) [esc(z) 3r—1 32 — 1
1 D 7
3x * csc(x) [ ose(x) cot(w)] 3r—1
1 21
= — —5cot(z) — .
3z 0 Ty
5] (b) Since this function is of the form [f(z)]9®), we must use logarithmic differentiation:

In(y) = In <[sec(x)]mg_9>
= (2% — 9) In(sec(x))

d d .
()] = L[+~ 0)n(see())]
L dy _ x In(sec(x 7% —9)- ! -sec(x) tan(x
L = 2 in(scc(a) + (0 =) - see) tanfa)
= 2z In(sec(x)) + (2 — 9) tan(x)
dy _

= [22 In(sec(z)) + (2* — 9) tan(z)]

= [sec(z)]*"? [2z In(sec(z)) + (2° — 9) tan(z)] .



3] (¢) We use the Chain Rule twice:

dy . d
= sin(cosh(arccos(z))) - %[cosh(arccos(:v))]
= —sin(cosh(arccos(z))) sinh(arccos(z)) - %[arccos(m)]

= — sin(cosh(arccos(r))) sinh(arccos(z)) -

V1— a2
_ sin(cosh(arccos(x))) sinh(arccos(x)) '

B V1—2?

[7] 2. First we use the Chain Rule twice (or, alternatively, the Chain Rule followed by the Quotient
Rule):

(@)Y

1
L+ <1n(z)>

- (@) o))

1+ ()

—_

The slope of the tangent line is

mr =Yy (6) = o (1112(6) I 1)) = _2_6

so the slope of the normal line is

Also, note that when = = e,

t ! tan(1) = —
= arctan = arctan(1l) = —.
Y In(e) 4
Thus the equation of the tangent line is
T 1 ( ) — 1 i 1 I s
——=——(x—c¢ =——x+ -+ —
YTUT e YT e T2y
while the equation of the normal line is
y—z:2e(93—e) = = %ex — 2%+~
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