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2. It suffices to show that the slope of the tangent at Fh 1s the same as that of line segment Fof, namely L P We caleulate
Il — o

the slope of the tangent to the Bézer curve:

dyfdt  =3yo(l — 1)+ 3ya [-20(1 — 1) + (1 — 0)*] + 3ya[—1* + (20(1 — t)] + Byat®
dr fdt =32 (1 —t) + 3y [-20(1 — &) + (1 — £)?] + 3w [ 12 + (26)(1 — £)] + Bxat?

—dyo+31 wm—wo
—dzg + 3y T — T

At point Fy, £ = 0, s0 the slope of the tangent 1s . 5o the tangent to the curve at Fy passes through

“Sy2 +3ys _ ys —ye . which is also the slope of

Y. Similarly, the slope of the tangent at point My (where £ = 1) i3
—3zz 4+ Ars T3 — T2

line Fa .

5. We use the same My and M as in Problem 4, and use part of our C as the top of

an 5. To prevent the center line from slanting up too much, we move M up to
{4.6) and P53 down and to the left, to (5, 7). In order to have a smooth joint
between the top and bottom halves of the 5 (and a symmetnic 5), we determine

points i, Fs, and s by rotating points 2, 1, and Fo about the center of the

letter (point /%), The points are therefore FPy(12, 8), F5(12, —1), and Fas(6, 2).

’ i iy . :
2, Letu = g{x) =4+ 3zandy = fu) = vu = u''* Then % = %% = zu M¥(3) = T==

Moy =cos(a’ +2%) = ¢ = —sin(e”® +2)- 327 [a7 is justa constant] = —3x7 sin(a” + =)
12 y=a"+cos’cr = y =3Hcosx)*(—sinz) [a”isjustaconstant] = —3sinzcos®z

Wy = 3dcot(nl) = y' =3[—csc?(nl)  n] = —3nesc?(nd)

6 y=¢ ""cos3z = p =e "(—3sin3x) + (cos3z)(—He ") = —e "*(3sin 3z + 5 cos 3x)

- . - . . 149 ksec® -
Hy_f.’.r.nrlﬁ = :”l'_ELIH::UT.Tiktanﬁ}_f.’.lﬂ'nﬁ(kseclﬁ_%?: 1,"#)_ ‘-"Ill_lrnkr.nrl\,fz
i

2y

()
30. y = sin(sin(sinz)) = ¥ = cos(sin(sinx)) ;— (sin{sin #)) = cos(sin(sin z)) cos(sinz) cosz
il
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36. y — =inx + sinx = y = cosz+ 2sinxrcosz. At (0.0, y' = 1, and an equation of the tangent line is

y—0=1z—0),ory =z

3 (a) flr) == V2— 12 = (2 — 3:-3:'1,-'-3 =

flla)=ao 22— ) V3 -22) + (2 - a2 1= (2 2) V-2 + (2— 2% = 22
: 2

Va2 —

2
()] i N f" = 0 when [ has a horizontal tangent line, s negative when [ is
y’- !
a7 : — | decreasing, and f' is positive when [ is increasing.
-3
40. (a) 1 From the graph of f, we see that there are 5 horizontal tangents, so there
R - R
4 must be 5 zeros on the graph of f'. From the symmetry of the graph of [,
we must have the graph of f as high at = = 0 as it is low at * = 7. The
intervals of increase and decrease as well as the signs of [ are indicated in
0 ' ' ¥ the figure.
FRiFQi IR P 141 £y
P lf=l Pl f= 1P F=
T4
0 E f x
(b} f{z) = sin{r + &n21) = 3

' . 1 -
f{x) = cos(x+sin 2x) - ;— (x+sin2z) = cos(x +sin 2z)(1 4 2 cos 2x)
i

N F(r) = flg(z)) = F'(z)=fa(z)}-g'(z),s0 F'(5) = f(a(5)) - o' (5) = [(-2) -6 =4-6 =24
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. (a) hiz) = f(gl(x)) = h'(z) = [(g(x)) - g'(x).s0 k(1) = f'(g(1)) - g"(1) = ['(2) -6 =56 = 30.
(b) H(z) = g(f(z)) = H'(z) =g (f(x)) f(z),s0 H'(1) = g'(f(1)) (1) =g'(3) - 4=9-4=236.

52. f(x) = xg(z®) = ['(x)=zg'(z") 22 + g(z®) - 1 = 227" (=) + g(2”) =
fx) = 208" () 22 + o' (%) 4z + o' (2%) 22 = 427" (2%) + dzg'(2®) + 229" (2?) = Gzg' () + 427 9" (%)

dy dy/dd r(sinfl)  sin#

4. x=r(f—sind),y =r(l —costl) = . When ¢ = I,
(@) z =r(0 —sind),y =r(l - cost) dr  dz/di ¢ {1 —cosfl) 1l — cosdl - 1

23 _ -
:TT - ﬁ =3, (x,y) = (r‘(li - %) %r), and the tangent isy — r = V3 [;r - r(;; — “"T*)]
’ 3

(b) Horizontal tangent: dy/de =0 < sind = 0(and cos# # 1) {c)

4+ B = (2n + 1) 7. The corresponding points

are ((Zn + 1) wr, 2r).

Vertical tangent: dy/dz is undefined < 1 —eosf =0 =

cosfl =1 < ¢ = 2nmw, The corresponding points are (2nr, 0). 21
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