HW 5 Solutions

1. ProductRule: f(z) = (1+22°)(x —a°) =
filz) = (1+22%)(1 — 22) + (z — 2%)(4z) = 1 — 2z + 22® — 42 + 42 — 42® =1 — 22 + 62 — 82°.

Multiplying first: f(z) = (1+ 22%)(z —2?) =z — 2 +22° —22* = f'(z) =1 — 22 + 62 — 82” (equivalent).
4. By the Product Rule, g(z) = Vze® =2'/2e* = g'(z) = 2'/%(e®) + &° (%m_lﬁ) = %m_lfzem(2x +1).

) P (1 _ez)c:r _Ez(_ﬂx) e* _62:74: + 82= e*
6. By th tient Rule, y = = 3 = = = :
v the Quotien ey 1 — o= v (1—e=)2 (1—e")? (1—e=)?

27. f(z) =z = fl(x)=a'e"+e" 42 = (a’:4 + 4w3]e” [OI' ?e®(x + 4)] =
F(z) = (2* +427)e® + " (4a® + 122%) = (a2 + 42® + 427 + 122"
= (a* +82° + 120%)e” [Dr 2t (x + 2)(z + 6)]
e” , meet—e"-1  e(z—1)

Roy=— = = =
y T v x? x?

At (1,e), v’ = 0, and an equation of the tangent lineisy —e =0(zx — 1), ory = e

44. We are given that £(2) = —3, g(2) =4, f'(2) = —2, and ¢'(2) = 7.
@) h(z) =5f(z) —4g(z) = h'(z) =5f(x) —4¢'(x), so0
K(2) = 57'(2) — 4¢'(2) = 5(—2) — 4(7) = —10 — 28 = —38.
() h(z) = fz)g(z) = W(x) = f(z)g'(z) + g(z)f'(x), s0
K(2) = £(2)d'(2) + 9(2)F'(2) = (=3)(7T) + (4)(-2) = —21 -8 = —20.

©h(e) = LD o (o) — 2D = Sl (@)

. 50

g(=) lg(=)]?
W (2) = 9(2)f'(2) — f(2)g'(2) _ 4(=2) —(=3)(7) _ —8+21 13
[9(2)] 42 1€ 16
_ glx) () — L F@g(z) —g(=)f(=)
@ k(=) = T+7@= Hi=) = 1+ f(=)]? i
W (2) = [1+7(2)]g'(2) —9(2) f(2) _ D+ (-3)(T)—4(-2) -14+8_ -6 _ 3
1+ f(=)]? [1+(—3)]2 (—2)2 4 3

50. (a) P(z) = F(z)G(z),s0 P'(2) = F(2)G'(2) + G(2) F'(2) =3- 3 +2-0= 2.

2
iy ' .l 5.2
® Q) = Fl&)/G(e), o @/(r) = SO LOEM iy 09)_1 10 %
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sin &

2z

2 flz) = \,/Esinm = fl(z)= \,/Ecosx+sin:v (%a’:_lﬂ) = \/;cusm -+

4. y=2secx —cscxr = y = 2(secx tanz)— (—cscx cotz) = 2secx tanz + cscx cotx

10. y =sinf cos® = 1y’ = sinB(—sinf) + cosB(cosd) = cos” § —sin @ [or cos 26]

cos T
2 v= 1l —sinax
, (1 —sinz)(—sinx) — cosz(—cosx) —sinx + sin® @ + cos’
N (1 —sinz)? N (1 —sinz)?
—smmx+ 1 1
- (1 —sinz)? " 1—sinz

24 y=zx+tanz = y =1+sec’z soy'(w)=1+(—1)> =2 An equation of the tangent line to the curve

y = x + tan at the pomnt (m, 7)1sy — 7 =2(x —7w)ory = 2x — .

3. From the diagram we can see thatsinf = z/10 < x = 10siné. We want to find the rate
f . . . o
0 of change of = with respect to 8, that is, dz/d# Taking the derivative of z = 10sin 8, we get
de/df = 10(cos §). So when § = §. 9 = 10cos 5 = 10(3) = 5 fi/rad.
X
. sindz . sin 4z x . dsindx . €x . sindz 1 _, €z 1 2
40. ;;]ci—%sinﬁm_.-leﬂ( T .sinﬁm)_ilﬁ?n 4x 'xl—lsr}lﬂsinﬁm_ilﬁlci—% 4z .ﬁgﬂsinﬁx_dl(l}.ﬁ(])_f?

dy dydu

_ 5.3 _ _ .4
2 Letu = g(z) = 22 +5andy—f(u)—u.']'hendw_dudm

= (4u°)(62?) = 242%(22° + 5)°.
24. Using Formula 5 and the Chain Rule, y = 10'~% = 3 =10~ (In10) - % (1-2?) = —2z(In10)10'~=".

40. y = sin(sin(sinz)) = %' = cos(sin(sinz)) % (sin(sinz)) = cos(sin(sinz)) cos(sinz) cosz

5.y =(1+22)1% = o =10(1 +22)°-2=20(1+ 2x)°.
At (0,1), %' =20(1 + 0)° = 20, and an equation of the tangent line is y — 1 = 20(x — 0), or y = 20z + 1.
83. (@) h(z) = f(g(z)) = H'(z)=f(g(=)) g (x).s0 k(1) = f'(g(1))-4'(1) = f'(2) - 6 =56 =30

b) H(z) =g(f(z)) = H'(z)=g'(f(=)) f(z).50 H'(1) =g'(f(1))- f(1) =g'(3) - 4=9-4=36.
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67. The point (3, 2) is on the graph of f, so f(3) = 2. The tangent line at (3, 2) has slope %
Am

9(z) =\/f(z) = (@) =37 fle) =

g3 =3B FB8) =327 (-3) = -5 or —5VZ
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