A parucie moves along the grapn of ¥ = cos x so thar the r-componeat of accsisration is always 2.

el. 2 rRGeR QRIS e . SO it mhe 2 X
L/ = At ame : = Q. the pardcie is ar the goinc (T, =i) and dhe veiocity vecIor of the particis is (0.0).
3 ' {21} Find the - and y- coordinates of the posidon Of the parmcie in terms of .

| qa¢C

(b) Find the spesd of the pardcle wnen its positon is (4, cos 4).

@) '&)=2= )=244c
'(o)=o =>c=0; e)=2¢
Lt) = 2+ k ,xm):r:k
((4) = T+ T

Lj[t):: Cos (44T

B 9Y% = 2t sin [P+ T)
it

A(f):‘; @f)__z"r @%)Z i

= \[@{-) Z o (ztsm (T )

N mzsmz(%z”)
2 rad 5 4=4T

d N =
WHEN x:4‘}u'rTr

| 2(4 T) + 4_(4{_-7r)51n2'4-
o =Y AE-

= 2. 324

(.:U.r"#\. or w;?-}-au“é)
Constant

with or w'rf-}(dl-}'{'

f K(.t):t'f'k_-( Constant )

mus be of
(I -C'Jj‘ E ﬁamé C'aS('%'t)))

2
| Solves x(6)=4 jor t oot
L5 Zinds 9{-‘3:—- and SJ,} when x=4
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(w,6 —w?)

o' (6.0)
Note: Figure not o scale.

Let f(x)=6-x*. For O<w< V6, let A(w) be the area of the triangle formed by the coordinate
axes and the line tangent to the graph of f at the point (w, 6 —w?). (See figure above.)

(@) Find A(l).

(b) For what value of wis A(w) a minimum?

(@ f@x)=6-x% f(x)= -2z
ffHy==2 [(1: Fr)==2

y=5==2(x-1) or y=-2x+7
' 1: Finds equation of line or

- 31 = intercept or y intercept
xint: — yint: 7
.

1.7 49 1: Answer

A === =— :
(M ==EM = L
®) © flw)==2w; y—(6-w)==2w(x-w) [ 1: Equadon of line
. 6+w? : 5 ) . .

Lot yint: 6+w’ 1: Expresses x intercept or y intercept

2w in terms of w.

6 +w’)’ L A(w)
Aw) =——
() 4w
4w(2(6 +wh)(2w)) — 4(6 + w*)? 6
wil- w~
A(w)= - 1: A'(w)
16w"
A’'(w)=0 when (6+w)(Bw* =6)=0
I 1: Solves A'(w)=0
w=v3
A - . ST L. ..
0 N 3 | 1: Shows soludon yields a minimum.

. '
Note: A(w) must be of the form %) , neither

o)
constant, to be eligible for derivadve point



2 f be the funcdon given by f(zx) = ¢

(a) Find the first four nonzero terms and the generai term of te power series for f(x) about x = 0.
—
BCo (b) Find the interval of convergencs of the power seties for (<) about x = Q. Show the anaivsis thar
leads to your conciusion. ’
I%al 4“ (c) Lat g be the funcdon given by the sum or the fTrst four nonzsro terms of the power series for S
about x = 0. Show that |f(z) — g(z)| < 0.02 for =0.6 £ =< 0.6.
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Let f and g be functons that are differentiable for all real numbers

properties.
__‘)/1 b
[41Y

x and that have the following

@ ) =f&x) -g&
(i) g'x) =g&) - f(x)
(i) f(0) =S5

(iv) g@ =1
(a) Prove that f(x) + g(x) = 6 forall x.

(b) Find f(x) and g (x). Show your work.

(@) §'0)+q () =50 -qbA+4) -Sx)=Q

) '&+3 \S tangrany .
5(0\+gtﬁ\ =b, % S+ 3@ =k

) SK)=6-a) so
(3;(}(\ = %LX\*L‘?&(X\‘;'&‘S(’O‘(D

¥ 5'.»3' =0
3 ) |1 2549 1S onstant
11 vees (§+))
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