3.1,34

18. Let ' bethe graph of

g o= —¢" — B 4

-

{Ii (4 poinis) Find a Carigsism ﬂl_l.l'.itl:l. for J:.n tangent line to 2t the point whare ¢

Pavet x:= ‘“‘3 U305 5 (s, -3)
%0)-80) 7 =

S\D"- _!Z ‘ = \3_; _ __?-
Q-4+y

"ﬁ 12 _qt+d : "
[;-«- % SN (x-'Sj

(i) (2 poimts) Finda {nozmmara) | TRt Dageat i ' atthe point wher

7' = {9,y (az‘)?
I3 (‘) = luz --,j

(i) (2 points) Findavale of ¢ swch thetthe tngent lme fo £ ot st point i horzonil.



3.‘:“\)@ s (1= €03 ) (1 cas 3

X230 X*  (\+ecesx)

T ,_cos‘a.x:::a"x
X230 ,(*(H.c.sx)

e s?-\"x

~  x90 x"(\i-osx)

= bm  fax Kx 1L
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|1."The parametric curve x =1 (r* — 1), y = * — |, crosses itself at (0, 0).

Find the angle between the two tangent lines at E ).
-d
) ‘= ng crorS
(b) 30° - Splvafor T

(c) 45° F'('t) = (31'—“"}-!’, + (2“';3 t(‘t‘" =0 £=1=0

(d) 60° 22 = 2t 42 =0
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( 10. The function [(x) % + 2% + 7 is one-to-one and so it has an inverse function g.Fimd g'(3).
ay) 6

)= neans
5 IOy 207
o ! , FN=3
£(9=5x" 43" +‘\ 75*73.‘_7 =
9™ = Ty y= 1 by inspection

| 90)=1|
B
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. Express x in terms of y.

¥*ydx = 12J%

VWx+fx = 1-y
e (y+) = 1~y

Jyz Y
l-l-\/

x= (1= *
!-0-7
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12. (6 poinis) Evaluate Lim 1222 cot(2x) esc T
I '[' '1 a, *
- L] o " x X
*30 T Sa(3X)  sinx
X
= Wm "% cosay Ax X
X0 Ay Sindg  SX
- ‘:-—\ ‘9 ., CvS AX , Ay , % \(ﬂ-‘l L:,“A'
X0 sndAx  JinX K S8Xo )
X X
- b ¢ ‘ 4 ' o l ‘{"\ -5—': ‘
Y20 SNk

in taas
b S T - SRV
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17. Suppo®e F' and & are differentiable functions. The line y = 1 + 27 is the tangent-line approximation

to F' at r = 2, whereas the line y = 2 — 3z is the tangent-line approximation to & at r = 2.
L _ =

(i) (4 points) Find F(2), F'(2), G(2), and G'(2).

F: FOWFRD) = 1v2x [F=D
F)+ (- = 1+2x NEE

(F@-9)+3x = 1+2x
G- LG'(%;;?;]

G (D + 3D =21 -3x
O = )
6> ¢) .
(ii) (6 points) Find the tangent-line E]- ximation to s—:.u r =2 H(’"\“‘ H'(Q)(X'a)

\4\(_‘3- — E(Q_ S - -5

> G I
NS = 6F)-FEEE _

C&®
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|8. [8 points] The circumference of a sphere (the length of its “equatorial circle™) was measured to be 20 cm with a
possible error of | cm. Estimate the maximum error in the calculated volume of the sphere using differentials.
Recall that the volume of a sphere is V = _ét-r: r~ and the circumference of a circle is C = 2xr. Here r is the radius.

elinnste ¢ - <

dV = #(abf(\) = %f—; e
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7. Giventhat f (x) = +/1 — x, find the range of f~', the inverse of f.

{a) (—o0, x0) = dO"\&‘l‘\ ’4\ _F
by [1, 20)
= A\ g sehthd 1-%x20
(d) [—1,1] ‘ 7/)‘
(e} [0, o0) N < ‘ <-£, lj

(Extre: Find invrerse and écf\t-'m)

X:J'T:y_

X :\—y

\,: l_xa} xzo C'c-asob'P "F)
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