Tname? 1ID#1 October 30, 2002. Show all work.

Math 75 — Fall 2002 — Quiz 2#2 — Warren D. Smith
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Find a formula for the derivative of the following functions of z: sin(z3)
ANSWER: cos(z?) - 3z2 by chain rule

siny/z 4 7.
ANSWER: cos(vz + 7) - 2(z + 7)~%/2 by chain rule (and power rule with power= 1/2).

cos(z)
z—3 °

ANSWER: _Si"(w)(;w:gié_cos(w) by quotient rule.

z? exp(sin(z)).
ANSWER: 2z exp(sin(z)) + z2 exp(sin(z)) cos(z) by product rule then chain rule.
logs(2 — ).

(using chain rule to get the — sign).

by first re-expressing as In(2 —z)/In 3 by log base-change formula, then differentiate

sin(wz)
246

Find the values of the following limits: lim,_,3
ANSWER: just 0 since ~ (37) = 0. Easy.

sin(wz)
z2-9
ANSWER: just substituting z = 3 won’t work since would get 0/0. That tells us to use L’Hopital: get

7rc<;s.(337r) — —7r/6.

1imm—>3

limg_s0 —lgi(:(;;>

ANSWER: just substituting z = 0 won’t work since would get 0/0. That tells us to use L’Hopital: get

. 1 — 1 — —
limg 0 (z+1)cosz — (0+1)cos(0) — 1/1 =1

For y = zIn(z) on 0 < 2 < 00, find the (z,y) coordinates of all of the following;:
the root (or roots), i.e. find z at which y = 0.

ANSWER: y = 0 when = 0 or when Inz = 0. The former is forbidden since question demanded x > 0.
The latter is when z = 1 = €°.

All local mins and local maxes (if any)

ANSWER: ¢/ = £ +Inz = 1 + Inz is zero (critical point) if and only if Inz = —1 i.e. when z = e™1.
Yy =3

This z yields y = —e™! which is a min. Are no local maxes.
All inflection points (if any)
ANSWER: y" = 1/z. This is never 0 when 0 < z < oo so there are no inflection points.

For which z is this curve concave-U? For which is it concave-N?

ANSWER: it is always concave-U since y"” = 1/z > 0 always.

Find the equation of the tangent line (linear approximation) to the curve y = 22 + 7 at z = 3.

ANSWER: yiin.approx = ¥'(B)(z — B) + y(B) where here the basepoint is B = 3, and y'(z) = 2z. So
y(3) =32+ 7=16 and y'(3) =23 = 6 SO Yiin.approx = 6(z — 3) + 16.
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15.

16.
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For y = exp(—z2) (for all real z), find the following: the horizontal asymptotes (what y tends to as
x — 400 and as £ = —00)

ANSWER: as ¢ — +00, 22 = +00, exp(—z?) — 0. (Very large negative power of e, so huge denomina-
tor...) So answer y = 0.

(z,y) coordinates of all local maxes and mins (if any)

ANSWER: ¢/(z) = —2z exp(—x?) (got by the chain rule) is 0 only when z = 0 (since e2™*hi"8 is never
0). So this (z =0, y = 1) is the only critical point, which is a maz.

(z,y) coordinates of inflection points (if any)

y" = 42% exp(—2?) — 2exp(—2?) by the product rule. This is y"” = (422 — 2) exp(—=z?). This is 0 if
4z — 2 = 0 ie. if 222 = 1ie. if z = £1/1/2 (and then y = exp(—1/2). These are the coords of the
inflection points.

For which z is this curve concave-N?
If —\/1/2 <z < 1/1/2,. i.e. if x lies between the inflection points.

sketch a plot of the derivative of the function pictured below:
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