Answers to review questions from Chapter 1 and section 3.1
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(1) Use the definition f'(z) = lim fle+h) = flz) of the derivative to find f’(x) when
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(2) Use the definition f’'(z) = lim fo+ })L f(@) of the derivative to find f’(x) when
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(3) Assume zx is a number such that tanx = 7 and sinz < 0. Find secz.
We know sec’?xz = 1 +tan®x = 1 4+ 72 = 50. This implies secx = £v/50 = +54/2. Since
i < 0. This

=tanx =7 > 0 and sinx < 0, we conclude cosx < 0, hence secx =
cos T cos T

fact and secx = +5v/2 imply secx = —5v/2.

(4) Simplify sin(sin™* z), cos(sin™* x), sec(sin"! 2), tan(sin "' z).
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The definition of inverse function implies sin(sin ™' ) = 2. Since

cos?(sin™tz) = 1 —sin?(sin"' 2) = 1 — (sin(sin"' 2))? = 1 — 2?2,
we conclude cos(sin™! z) = +v/1 — 22. But sin™! 2 is in the interval [—7/2,7/2] and cos
is positive or zero on that interval. This implies cos(sin™' z) = v/1 — 22. Now we know

1 1
sec(sin™! ) = =

cos(sin"'z) V1—22

Finally,
fan(sin~! z) = sin(sin”"'z) oz

~cos(sintz)  VI—22
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(5) Consider the function f(x) = 1::_ o Find a formula for the inverse function f~1(x).

x
t—8
The notation t = f~1(x) gives x = f(t) = o7t The notation ¢t = f~!(x) gives
t—38
x = f(t) = o7t When we solve for ¢, we get t —8 = x(1 + 7t), which is t — 8 = z + Txt,
8 8

which is (1 — 7z)t = z + 8, which is t = fjﬁﬁ. We conclude f~!(z) =t = 1:C—+7:c

(6) Solve for z in the equation 413 = 2¢372,
Dividing both sides of the equation e***3 = 2377 by €37, we get € = 2. This is

5r = In 2, which is z = IH?Q

7) Solve for z in the equation ve®—6 = ¢*”.
q

When we solve for t, we get t — 8 = x(1 + Tt), which is t — 8 = x + 7zt, which is
8 8
(1-7z)t =2+ 8, whichis t = f + We conclude f~!(z) =t = f +7 .
—Tx
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(8) Solve for z in the equation %3 = 2¢372,

Dividing both sides of the equation e***3 = 2e¢3~7 by €37, we get e = 2. This is

5r = In 2, which is ¢ = 111_2

(9) Which of the given functions is even, which of the given functions is odd, and which
of the given functions is neither? Explain carefully.

f(z) = z*/1 + 22 glz) =23 +1 h(z) =xzv1+ 2?2
The function f(x) is even because

fl=2) = (~2)*V1+ (-2)? = 2" V1 +2? = f(z)
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The function h(z) is odd because
h(—z) = () /I + (—2)% = — (:m/1 n x2> = —h()

The function g(x) is neither because
g(—z) = (—2)* +1= -2+ 1#2°+1=g(z)

and
g(—z) = (2’ + 1= =2 + 1 # —(2° + 1) = —g(x)

(10) Find functions f(x) and g(z) such that f(x) is even, g(z) is odd and f(z) + g(x) =
5x% — Tzt — 53 + 822 — z + 10.

We have f(z) = —7x* + 822 + 10 and g(x) = 52° — 523 — z. The function f(x) is even
because
f(=2) = =7(—2)* + 8(—x)? + 10 = —72* + 82> + 10 = f(x)

The function g(z) is odd because

g(=2) = 5(~2)" = 5(=a)" — (~2) = ~ (52" — 5 — 2) = ~gla)

(11) Express the function f(z) = v/1 + cos? x as the composition of three simpler functions.
If fi(z) =cosx, folx) =1+ 22 and f3(z) = /7 then f(z) = f3(fo(f1(x))).



