3/23/05

Solutions to today’s worksheet

Calculus 1

x — Ttan(z)
x3e®

d (z—Ttan(z)) _
dx x3e® B

2. cos(vx —51n(z))

di:lc (cos(vz — 51n(x)))

1 1/3
d [ sec(z)— p 1
dz | 8sin(z) — 427 3

4. In(42°)(32y/z — z)~!

(3e*)(1 — Tsec?(z)) — (x — Ttan(z))(z3e” + 3x2%e®)

(23ev)?
r?e*[z(1 — Tsec?(x)) — (v — Ttan(x))(z + 3)
162z
r — Twsec’(x) — x? — 3z + Tz tan(z) + 21 tan(z)
xte”
—2x — a? — 21 tan(z) + Tz(sec*(x) + tan(z))
xte®

= —sin(vVz —5In(z))[Vz —5- % +In(z) - %(m —5)72 . (1)]

= —sin(In(z)vz —5)| xx— > + 2\1;1%]

~2/3
sec(x) — %
8sin(z) — 4a®
. ((8 sin(z) — 4z°)(sec(x) tan(z) + 5z79)

(8sin(x) — 425)2
- (secla) - %)(&os(x) _ 20x4))

(8sin(z) — 429)?
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C%U (ln(4x5)(32\/5 — x)_l) — ]n(4x5) . (_1)(32\/5 . x)—? ) (32(%)x—1/2 —1)

5. x*cos(z) sin(z) In(x)

difc (z* cos(z) sin(z) In(z)) = z*cos(z)sin(z) <é) + 2* cos(z) cos(x) In(x)
+2*(—sin(z)) sin(z) In(z) + 42° cos(x) sin(z) In(x)

= 2°cos(z)sin(z)(1 + 41In(x)) + 2" In(z) (cos?(x) — sin’*(z))

6. esec(gv)/:p

d : x sec(x) tan(x) — sec(x)
[ sec(z)/x — sec(r)/x
) = et (g

7. 37\ /sin(x?) + cos(z3)

dix <3e7x\/sin(:c2) + cos(a:3)> = 3™ (%) (sin(z?) + cos(z?)) "% (cos(2?)2x — sin(z?)3x?)

+/sin(z2) + cos(x3) - 3e™ - 7

7o [ 22 cos(z?) — 3x? sin(z?) .
= 3e 7+/sin(z?) + cos(x?
( 2/sin(x2) + cos(z?) +TV/sin() + cos{ )>

8. (x%tan(x) + 8)1/°

% ((2? tan(z) + 8)'/7) = %(av2 tan(x) 4+ 8) "4 (2z tan(x) + 22 sec?(x))

2
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In(rz — 427)

9.
ecos(z)
1
flo) — ecos(@) . P T (11720 — 42) — In(mz!t — 427) - @) (—sin(7))
- (ecos(z))Z
B 17z!® — 42 sin(z) In(rz!! — 427)
ecos(z) (ﬂ-xll _ 42:)3) ecos(z)
10 cos(z?) cos(z?) cos(x?)
' e
1
f'(z) = =[—2xsin(z?)cos(z’) cos(z?) — 3% cos(x?) sin(z?*) cos(z?)
e
—423 cos(2?) cos(x?) sin(x*)]
- 2
" xsin(zr) — x

(5e* In(z))(z cos(z) + sin(z) — 2x) — (xsin(x) — 22)(5e® In(x) + He® - l)

fle) = (5e? In(x))?

12. sec(x cos(z))

f'(x) = sec(xcos(x))tan(z cos(x))(cos(x) — xsin(x))

13. sin(cos(In(e*”)))

Fla) = cos(cos(nfe”)) - —sinfnge”) - () -2

If you happen to recognize that ln(eﬂcg) = 2%, that eliminates some of
the chain rule, and in that case you end up with

f'(x) = cos(cos(x?)) - —sin(2?) - 2z

While the second result is significantly shorter than the first, they are,
in fact, the same.
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1 54+ 47x
10 — 1323

Rewriting the problem first, I get

fw) = (ﬂ)/

10 — 1323

L1 54T TP (10 — 1303)(47) — (5 + 47x) (—3922)
Jla) = 5(10—13x3> ' (10 — 1329)2

15. e@*+9)° (22 4 5)3

This is a product, of course. Making it more confusing, perhaps, the
inside of the exponential function is the same as what the exponential
function is being multiplied by. Don’t worry about it, just go through
it step by step.

f(x) = vov+uw
- (e<x2+5>3  3(2? + 5)2(23;)) (@ +5)5 + (e<w2+5>3) - 3(2? + 5)2(2x)
= @ (6 (2?4 5)° + 6x(2? + 5)?)
62 (2 + 5)2e(x2+5)3(($2 +5)%+1)

22

e

V(3 — Tz)10

16.

V(@ = 7x)10 . e (2z) — e - (%x_lm(az?’ — 72)10 + /z - 10(2® — T2)? (322 — 7))

flx) = (Vz (a3 — 72)10)2
17. sec((x + 3)V/3xt — 12) tan(z? + 7)

It is important to pay attention to parentheses! Here the product of
x + 3 and v3x* — 12 is inside the secant function, while the tangent
function is outside of it.




3/23/05 Solutions to today’s worksheet Calculus 1

So I have a product of two functions, one of which has a product inside

it.

f'(z) = [sec((z+ 3)V3z* —12) tan((x + 3)V3z* — 12) -
((z 4 3)(1/2)(32* — 12)7V%)(1223) + V324 —12-1)] - tan(2? + 7)
+sec((x + 3)V3x1 — 12) - sec?(2* + 7)(27)

18. cos(z cos(z cos(z cos(x))))
f'(x) = —sin(xcos(x cos(z cos(x)))) -

-[cos(z cos(x cos(x))) — x sin(x cos(x cos(x))) -

[cos(x cos(x)) — zsin(x cos(x)) - [cos(x) — z sin(x)]]]




