APPM 1350 Exam 2 Solutions SUMMER 2006

1. (25 points, 5 points each)

(a) g'(y) = () ( ) Hm,

(b) §'(r) = (2tanr3)(sec?

(€) f(z) = 2\/1+taln (J;_F%) [Secz <$+316>} <1_m’12>
<1+§)_1+3t <1+3>_2<;22)+3

(e) h'(z) = [cos (sec (cos x))][sec (cos ) tan (cos z)](— sin z)

(d) p'(t) =

2. (20 points, 5 points each)
3t3/4 4 5/6 4 42 31912 4 =32 4718
(a) lim = lim =-=0
t—00 4t7/3 + %\/i t—00 4+ %t—ll/ﬁ 4

|z + 3| . 1 for >0
1m =

Vr2+1 1
(¢) lim Vr24+1—7r=lim(Vr2+1—-7r) <T++T> = lim ——— =0

-1 for <0 :$ll>lzloo_1:_1

(b)

r—00 ’/T‘2+1—|—7" r—>oo,/,r-2+1_|_r
3
(d) lim i lim i = —00
y——oco y2 + 1 y—>—001+y—2
Dominant term:
¥y
41|y
—y* —y
-y
y? y
$0 ——— =y — ———— and the dominant term is y.
y2 + 1 y2 + 1

3. (15 points) Consider the curve called the conchoid of Nicomedes described by the equation
2?y? = (y+1)*(4 - y?)
(a) Find %.

(@) ) + @) = 2+ DDA 1)+ b+ 12 (-2
Zny% +2zy? = 2%@ +1)(4—y%) - 2y%(y +1)?
% S22y -2+ DA -y + 2y + 1)) = —2ay’
dy —zy’
de — 2y—(y+ 1A —y?) +yly+1)?

(b) Find the tangent to the conchoid at the point (0,-2).

dy

Jpl0-2 =0 = y=—2
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4. (20 points) f(x) =2cosz + sin2x for 0 <z < 27

f'(z) = —2sinz+2cos 2z = —2sinz+2(1-2sin’ z) = —2(2sin® z4sinz—1) = —2(2sinz—1)(sin 2+1)

Critical points:

) 1 . | = 7w 5w 3w
sinz = — or sinx = — rT=—= —,—
2 66 2
f"(z) = —2cosz — 4sin2z = —2cosx — 8coszsinz = —2cos (1 + 4sinx)

Possible inflection points:

1 T 3T
cosz = 0 or sinx = ~1 = x = 3 and at * = a3, where sina, = 1 and
%<a1<37”and37”<a2<27r
Increasing/Decreasing:

0.8 | G %) | 5 35) | (3,

Concave Up/Down:

) =
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5. (20 points)

| ‘I’\ | ‘
N 1
\S‘_v_

Call the point he rows to on the shoreline Q. The distances PQ and S@Q are then given by:

PQ=+v22+22=+/2144 and SQ=+/(B-2)2+1
The total time it takes to travel from P to Q is then:

zt + 4dmi (3—x)?+ 1mi

hr ‘hr
444 3—x)2+1
\/ﬂ:2+ N V( 43@) +1,

Differentiate to find the shortest time:

T(@) = 2 <;(x2 + 4)1/2(2g;)> +4 (;((3 e 1) 2 (a3 — x)))
2x 4(3 — )

\/ac2—|—4_ VB —1x)2+1 =0

T B 3—=x
2+4 2/B-2)2+1
z? (3 —x)2
2+4  4B-2)2+1)

—3(z? — 62% + 922 + 82 — 12) =
—3(z —1)(z® - 5z? + 4z +12) =
=1 =

So the man must aim at a point on the shore line 1 mile downriver.



