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4. By the Product Rule, g(r) = /Te* = 21/

= _{;"{J:}—:nl”[ ")+ eT (1 _lf'ljj—%.r._l 2eT(2x + 1).

3r—-1 o (20 4+ 1)(3)— (3= —1)(2) 6Bxr+3—6xr+2 5
1. g(r) = — = glz)= — = = T = oo 3
2r+1 (2 + 1) (2x 4+ 1) (2z + 1)

i or (44 £5)(2) — (20)(26) S8+20° —4* 8- H°
Bl =93m ~ TO= (4 +1%)2 T E N PR

0. R(t) = (t+e)(3-vI) =
R(t) = (t +f’}|(—%r”2) +(3—VI)(1+¢€)

= (-%;1“— %r-lf“;’) +(343e" — VI —VIe') =343 — 3T — Vi — e f(2V1)

. m® . : : oy :
By=0r"—2)" = =02+ (2r - =e(r—2r+2r -2 =e"(+* — 2)

6. z = w2 (w +ce”) = w? +ew? e = 2 =24 -r'('r:r”f'* e e S l”) = 2w + Lew! e (2w + 3)

(= +1) N
22,y = i = ' = (2"'-""'_) fz 1) —(2r) 11—z

—— At (4,04 = = = —0.03,
T+ 1 Y (x+ 1) N RN T Wy

and an equation of the tangent line sy — 0.4 = —0.03{x — 4), ory = —0.08x + 0.52_ The slope of the normal line is 121‘.', S0

an equation of the normal line 15y — 0.4 = %{;s —4) & y= “;"'1'.1 '1':;"-" + é & Y= %;n - %
I
4. (a)y = [(r) = T = (b) (‘-‘H‘-‘U:?ﬁ
(1 + =1 — (22) 11—z’ (3,03}
a = . =0 the slope of the
[ =y L +a2)7 P

tangent line at the point (3,0.3) is '(3) = 5% and its equation is

o I—

y—03=—008zr—3)ory = —0.08z + 0.54. e

33. f(xz) =e"glx) = [f'(z)=¢"g () +glz)e” = [g'(z) +g(x)]. f(0)=e"[g'(0)+g(0)]) =1{E+2) =T
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. (a)y = zglz) = y =axg'(x)+g(x) 1=xg'(z)+ g(x)

_ T p_glz) -1 —=g'(z)  glz) — =g'(z)
Ov=" T G Mo
() y = @ ooy = Eﬂ'[ﬁ}[;}fiﬂ 1 ﬂ'sr'{df'i.g— g(z)

39. If P(t) denotes the population at time £ and A(f) the average annual income, then T'(t) = P(i).A(f) is the total personal
income. The rate at which T'(t) is rising is given by T'(t) = P(t)A'(1) + A()P'(1) =
77(1999) = P(1999)A4'(1999) + A(1999) P (1999) — (961,400)($1400/yr) + ($30,593)(9200 /yr)
— $1.345.960,000,/yr + $281.455,600/yr — $1,627,415,600/yr
So the total personal income was rising by about $1.627 billion per year in 1999,
The term P(£)A'(t) = $1.346 billion represents the portion of the rate of change of total income due to the existing
population’s increasing income. The term A(f) '(t) = $281 million represents the portion of the rate of change of total

income due to inereasing population,

8. [ isincreasing when [' is positive. f(z) = 2"¢* =  ['(x) = " 4+ "(32) = 2" " (z 4 3). Now z° > Oand €* > 0
for all z, so f'(x) > Owhenz + 3 > Oand x # 0; that is, when = € (—3.0) U (0. c0). So [ is increasing on {—3. oc).

42. { is concave downward when f” is negative. f(z) = 2%¢™ = [z} = 2% +"(22) =
Fx) = 2% + e (22) + e"(2) + (2o)e” = e™(0® + 20 + 2+ 22) = "(2? + 4z + 2). Note that €* > 0 for all =
and f"(x) =0 & ==-2+v2 f"(z) <Owhenze (-2 2 -2++2).

46. (a) We use the Product Rule repeatedly: ' = fg = F' =g+ f¢' =
FU=(f"a+ F'g )+ (g’ + [g") = fTa+21d" + fo".
(b) " = fm5|'+ Jrn".l'g.l' +2I['f”,l§‘j + f"q"} + f y;r + Jrqm ,,Irmi,l'-l- 'if"g" +.L|r: " fgm =
P.fd] _f['ﬂ,l'-j‘ +er:l;|‘r+:‘1|{_|rm,§', _I_Jrrr rr} +d{fﬂ'gﬂ+ Jrr i +JIH m+ fﬂ{d]

o Jl-iﬂ,l;‘ +4fmgr+ E‘f”,l;‘” + 4J|-ry.rrr + JI.~£|||;-1.;|
{¢) By analogy with the Binomial Theorem, we make the guess:

;In{u] o Jrl:'rl.:lq +_J1Jrl::u—l':|g.l' ¥ (;)fl:u—i}‘q!r ¥ (:)Il:u—i:]gl:k:l 4. +nf.rgl:n—1:| + Jrg{u],

" A m! onfn—1){n—2)---(n—k+1)
W Kl — k)1 & :
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