Midterm Solution'

(1) Since

wlir?i f(x) = mlil{lic 3z =c—3, and wlir% f(z) = wlilgaf c=1-c
we must have ¢ —3 = 1 — ¢ for f(x) to be continuous. So ¢ = 2.
(2) Let x be the distance between the batter and the home base, y
be the distance between the batter and the first base and z be
the distance between the batter and the third base (all in ft).
Then
(90 — x)* + 90% = ¢°.

Differentiate both sides with respect to t:

—2(90 — x)ccli—f = 2y%
where dx/dt = 24. When z =45, y = V452 + 902 = 45v/5. So
dy 90 — x dx 45 24+/5
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when x = 45. Similarly,
2 +90% = 22
and differentiate both sides with respect to t:
dz dz
2IE = 22%.

When z = 45, z = /452 + 902 = 45\/5. So dz/dt = 241/5/5.

(3) Compute f’'(4) by the definition of derivatives:
f'(4) = lim fl@) = f(4) = lim Ve-2

z—4 z—4 z—4 xr —4
-2 1
= lim VT =lim — =
=4 (Vo —2)(\r+2) a—4r+2 4
So the tangent line is y — 2 = (z — 4) /4.
-z —12  (z+3)(z—4) ,
W ) Jim =g = iy = e ) =T
(b) sin2x  sin(m/2) ]
s—r/a tanx  tan(m/4)
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. z—1 1 1
= lim —
(&) Tim [z +4] _ r+4

poi 244wt 144
(5) (a) fl(t) = (t2/3 + 2t3/2)/ = t*1/3 + 2t1/2
' o :U—5 ! _ (x5)'(:€3 _ 1) _ x5($3 _ 1)/ B 907 _ 5ot
(b) / (fE) - (333 — 1) (xS _ 1)2 - (x3 — 1)2
_ cos(cos(y/x)) sin(/7)
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(c) f'(z) = cos(cos(v/x))(cos(v/z)) =
(d) f'(z) = (W)’ = (3;3/4)/ — le/z;

(6) Since F'(z) = (V/f(2))" = (1/2)(f(2))""/*f'(z) and G'(z) =
(f(vo)) = (1/2)f'(Vo)z='2, F'(1) = (1/2)(f(1))"2f'(1) =
3v/2/4 and G'(1) = (1/2)f/(1)(1)~Y/2 = 3/2.

(7) Differentiate both sides with repect to x:

%(ZSinxcosy) = %(1) = 2COSTCOSY — 2sinxsiny£ =0

. ) Y dy  cosxcosy
= sinxsiny—— = cosxcosy = —— = — -
dx dr  sinzsiny
When z =y = 7/4,

dy _ cos(m/4) cos(m/4)

= =1.
dxr  sin(m/4)sin(w/4)
So the tangent line is
T T B
y—g=s-pley=gz



