Math 272: Honors Calculus I
Prof. Arturo Magidin
Homework 5
SOLUTIONS

§3.3
19. If y = 2°, then y' = 5z*.
25. Tf h(t) = & + 1, then h/(t) = $(2t) = ¢.
29. If g(t) = 100¢? then ¢'(t) = 200¢.
37. If f(x) = 3e” + 5x + 5, then f/(x) = 3e® + 5.
47. 1f f(x) = (22+1)(32% +2), then to find the derivative (without the product rule), we first expand:
f(z) = 2z +1)(32* +2)
= 62 + 4o + 32° 4+ 2
= 62° + 32” + 4z + 2.
f(x) = 182% + 63 + 4.
51. Here we have:
h(z) = (2 +1)?
=at 4222 +1
B (z) = 423 4 4.

57. Here,
€2w + eW
g(w) = Tew
_e(e” +1)
=——
=e¥ + 1.
So ¢'(w) = ™.
70. Here we have f(x) = 322 + 5e*. We want to find f’(z), f”(z), and f"'(x). We hve:
f(z) = 32* + 5e”
f'(x) = 6z + 5e”
f"(z) =6+ 5e”
f//l(x) — 56I
§3.4

19. First we use the Product Rule, then we simplify:
f(x) = 32*(22% — 1)
f'(x) = (3z*) (22 — 1) + 32*(22% — 1)
= 122%(22% — 1) + 32 (4x)
= 242" — 122% + 122° = 362° — 122°.



23. Here we have:
f(t) =12
f/(t) — (t5/3)/6t + t5/3(et)/

_ 7t§716t + t5/3€t

w | ot

_ gt2/36t 4 #5/3,t

5
=28t (2 4t ) .
e 3—|—

25. Using the quotient rule, we have:

(e” +1)(e”) — e”(e”)
(eac + 1)2
621‘ + er — 62r
(ea: + 1)2
e~
(e +1)*

33. Product rule:
g(w) = e (w* — 1)
ew)/(wS _ 1) 4 ew(wS _ 1)/

= e (w® — 1) + ¥ (3uw?) = e (w® + 3w? — 1).

37. Quotient Rule:

g(x) = Ige_l
, 22 —1)(e®) — e* (2% — 1)
oy = 0 =t )
_ (22 — 1)e® — e*(27)
@ -1
_e"(a? -2z 1)
@17

47. A quotient rule that requires a product rule along the way:

W) = xxJer 1
vy (@ 1) (ze”) — (ze®) (x4 1)
Pz = (z +1)2
~(z+ 1)((z)e* + z(e”)) — we”
- (z+1)?



(x+1)(e® + ze®) — xze®

(x+1)?
_ze' + x2e” + e® + xe® — xe®
(z+1)2
(@ a4 1)e”
(x4 1)2
§3.5
11. We have
) sin(3x) — lim 3sin(3x) _31 sin(3x) _31)=3
z—0 xT z—0 €T z—0 3x
13. Similarly,
: s sin 7x
sin 7z . 7517‘;” 7 il_rf(l) Tz 7 /1 7
m — = lim ——% = _ - - L e
z—0sin3x  *-0 35;“31’ 3| lim Slgj 3\1 3
x z—0 €T
15. This time,
sin bx . .
lim tan bz i 0855 _ sin bz _ (hm sm5x) (lim 1 >
=0 T z—0 T z—0 T CO8 b 10 T =0 COS 5T

. Hsinbx . 1 . sinbx . 1
= (| lim lim = [ 5lim lim
z—=0 bx z—0 COS bT z—0 bx z—0 coS DT

23. If y = sinx + cosx, then y' = cosz — sin .
25. If y=e*sinzx = Sie%, we have (using the quotient rule):
, _e"(sinz) — (sinz)(e”)’ e"cosw —e”sinw
! ()2 ()2
e*(cosx —sinx) cosx —sinz

= = =e *(cosz —sinzx).
(eac)Z er ( )

31. If y = sinx cos x, then

/ 2

y' = (sinz) cosz + sinz(cos )’ = cosx cosz — sinxsinz = cos® z — sin® z.

2

If you want to be fancy, you can also note that cos? x — sin® z = cos(2z).

33. If y = cos?x = cosx cosx, then y = (cosz) cosz + cosz(cos )’ = —2sinz cosx. If you want to
be fancy, note that 2sinx cos z = sin(2z), so we could rewrite this as y' = — sin(2z).

35. If y = w?sinw + 2w cosw — 2sinw, then we have:

y' = (w?sinw)’ 4 2(w cosw)" — 2(sinw)’

= (w?)" sinw + w?(sinw)’ + 2((w)’cosw + w(cos w)’) —2cosw
= 2wsinw + w? cosw + 2(cosw — wsinw) — 2cosw
= 2wsinw + w? cosw + 2 cosw — 2wsinw — 2 cosw

= ’LU2 CoSw.



39. If y = SIBZ_ then

1+cosx?

, ( sin >/ (1 + cosz)(sinz)’ —sinz(1 + cosx)’
y = —_— =

1+ cosz (1+ cosz)?
_ (14cosz)cosz —sinz(—sinz)  cosz + cos® x + sin?
B (14 cosx)? N (14 cosx)?
cost + 1 1

- (1 + cosx)? " 1+cosz’

43. If y = secx + cscx, then ¢ = secx tanx — csc x cot x.

45. If y = e” cscx, then

y = (e") cscx + e”(cscx) = e esca — e cscwcot w = €” csc (1 — cot x).

57. If y = xsinz, then

y=zsinz

y = (z) sinx + z(sinz)’ = sinx + x cosz

y" = (sinz)’ + (x)' cosx + x(cos z)’
=cosT +cosx —rsinx

= 2cosx — xsinx.

59. With y = e” sinx, we have:

y=¢e"sinx

y = (e*) sinx + e*(sinz) = e*sinx + e” cosx

e”(sinx + cosx),
1/

<
|

= (€")(sinz + cosz) + e*(sinz + cosz)’

x

e (sinx + cosz) + e*(cosx — sin x)
e

(
T(sinxz + cosx + cosx — sinx)
“

= e”(2cosx) = 2¢” cos .



