HOMEWORK 8 - ANSWERS TO (MOST) PROBLEMS

PEYAM RYAN TABRIZIAN

SECTION 3.10: LINEAR APPROXIMATIONS AND DIFFERENTIALS
3.10.2. L(z) =z —1 (because In(1) =0, and 1 = 1)

3.10.11.
(a) dy = (2w sin(2x) + 222 cos(2z))dx

3.10.15.
(a) dy = ﬁel%dx
(b) dy = $5(0.1) = 0.01

dy=—2(1) = —§ = —0.125

3.10.25.

2 1 1
(8.06)% ~ L(8.06) = 83 + g(8,)< — 3)(B.06 —8) = 4+ £ (0.06) = 4+ 0.02 = 4.02

Here we used the fact that f(z) = 25 and a = 8
3.10.35. | = 2mr = 84, sor = 24 = 42 We know dl = 0.5, so 2wdr = 0.5, so

0.5 1 27 ™
dr =57 =4z

(a) S = 4mr?, so dS = 8mrdr = 872 L = 8 Also the relative error is
dS __ 8mrdr __ 2dr __ 1 w1
S T 4mez T p *2wx42*84";0'012

(b) V= %777‘3, so dV = 4daridr = 47rf%2 X ﬁ = 1;# ~ 179. Also the relative

g AV _ dmr?dr _ 3dr _ 3p _ 3 _ 1

error is 5 = Trs = r = 2 = 163 = 5 ~ 0.018

3.10.40. dF = 4kR3dR, so:

dF _ 4kR*dR _ 4kR*dR _ 4kR%IR _ 4@
F F  F kR*

And when 42 = 0.05, 4€ = 4(0.05) = 0.2
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SECTION 3.11: HYPERBOLIC FUNCTIONS
3.11.9.

:e'r

T —x r _ ,—T T —z T _ - 267
cosh(x)—i—sinh(m):e —;e 4 & 26 _cte —;—e ¢ :%

3.11.11. Just expand out the right-hand-side and use the fact that sinh(z) =

61_257 s COSh(y) — 6y—2e*y7 COSh(x) — % and Slnh(y) — %

3.11.15.

T __ ,—T ,T —x 2 1 20 _ ,—2x
2sinh(x) cosh(x) = 2¢ 26 ¢ 4_26 = Z(el—e_’”)(ew-i-e_g”) = _(e¥—e ) = c-°c

3.11.21. sinh(z) = 4 (use the fact that cosh®(z) — sinh®(z) = 1 and the fact that
sinh(z) > 0 when = > 0).

Then you get tanh(x) =

sinh(z)
cosh(x)

wlofslis

4 — 1 -3
= ¢, sech(z) = (@) = 5 ete.

3.11.23(a). 1 (use tanh(z) = Zj;::: and factor out e” from the numerator and
the denominator)

3.11.26. This is very similar to example 3 on page 257. However, there is a subtle
point involved, check out the document ’Subtle point in 3.11.26’ for more info!

3.11.29(a)(b). This is also very similar to example 4 on page 257. For (a), use the
fact that cosh(cosh™(z))? — sinh(cosh™*(z))? = 1 and cosh(cosh™'(z)) = =. Also,
yow'll need to fact that sinh(cosh™*(z)) > 0 (and this is because cosh™(z) > 0
by definition, and sinh(z) > 0 if > 0). (b) is even easier, use the fact that:
1 — tanh(tanh ™' ()% = sech(tanh™'(z))? and tanh(tanh™*(z)) = .

3.11.31. f'(z) = sinh(x) 4+ x cosh(x) — sinh(z) = = cosh(x)

— 1 2 _ sech®(x)
3.11.39. yl = m(sech (LU)) = m
SECTION 4.1: MAXIMUM AND MINIMUM VALUES
4.1.6.

Absolute maximum: Does not exist (NOT 5)
- Absolute minimum: f(4) =1

- Local minimum: f(2) =2, f(4) =1

- Local maximum: f(3) =4, f(6) =3

4.1.7, 4.1.10. Ask me about that during office hours!

4.1.38. —1,1 (¢’ does not exist), 0 (makes ¢’'(c) = 0)
4.1.39. 0 (F’ does not exist), 4, 2 (makes F’(c) = 0)

4.1.51. Candidates: f(—2) = 11, f(3) = 66 (endpoints), f(0) = 3, f(—1)
f(1) = 2. Absolute maximum: 7 Absolute minimum: ’f(—l) = f(1)

4.1.57. See attached document ’Solution to 4.1.57’



