Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 124 Midterm 2, Autumn 2011 (Loveless) — Problem 1
(a) f(z) = In(tan™" ()

$2
)= — ; ray= 32 |8

" tan1(23) 1+a6 /4 7w

(b) y = (e** —Inx)!0:
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y =10(e** — Inx)? (262m - f), Y (1) = 10(e*)%(2e* — 1) =|10e'8(2¢* — 1) |
x

(c)y= %xﬁ Take logs: Iny = ln% + vz Inz, so

Yy  Inz r Inx 1

PN AN
Ato=4y=1-42=8and L =151 4 1 s0y/(4) =8(1u% + 1) =24+ 4=[4+4In2]



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 124 Midterm 2, Autumn 2011 (Loveless) — Problem 2

y-intercepts: x = 0 gives y?> = cos0 =1, so y = *1.
Differentiate 22 + y? = cosz + 3xy>:
2z + 2yy’ = —sinz + 3y° + 9%y

At 2 =0: 2yy =3y3, s0y = % = % at both points.

At (0,1): |ly=32+1| At (0,-1): |y=3z-1|




Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 124 Midterm 2, Autumn 2011 (Loveless) — Problem 3

6x 22(x? +1) — 6x  2x(2? —2)
/ — 2 — g frg
fle)=2e=575 2211 221

Critical numbers in [~1,3]: 2 = 0 and z = v/2 (—/2 is outside). Compare:

f(-1)=1-3In2~-1.079, f(0)=0, f(V2)=2-3In3~-1.296, £(3)=9—3In10~ 2.092.

Absolute maximum |9 — 31n 10| at = 3; absolute minimum |2 — 3In3|at = = /2.



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 124 Midterm 2, Autumn 2011 (Loveless) — Problem 4

(a) f(x) = cosx — x is continuous with f(0) =1 > 0 and f(7) = —1 — 7 < 0, so by the Intermediate Value
Theorem it has at least one zero in (0,7). Also f'(x) = —sinz — 1, and on [0, 7] we have sinx > 0, so
f(x) < —1<0: f is strictly decreasing there and can cross zero only once. So there is exactly one solution.

(b) At a = §: f(a) = g — T =~ —0.078291 and f'(a) = —? — 1 ~ —1.707107. Linearization L(x) =
f(a) + f'(a)(x — a); setting L(x) = 0:

—0.078291
v—a_ 1Y _orgs308 - “O0T8291 et

#(a) —1.707107




Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 124 Midterm 2, Autumn 2011 (Loveless) — Problem 5
(a) After 4 min, V = 4(127) = 487 {t3, r = 6, h = 4 (check: %(36)(4) = 48). Differentiate V = Zr2h:

av. W(Q h@ 2dh) = 127T:g<2<6)( ) +36%)

dt 3 dt dt dt

dh
So 36 = 124 364, and — =| 3 ft/min |

(b) Each equal side is s = /72 + h2, s0 s s’ = 77’ + hh'. With s = /52 = 21/13:

6(1)+4(2) 25/6
=4 3) _ ~|0.578 ft
i 213 213 fmin j




Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 124 Midterm 2, Autumn 2011 (Loveless) — Problem 6

(a) Radius ; at t = 0 the location is | (70, 74) |; one revolution when {:t = 27, i.e. .
(b)

d "(t T0m cog( Tt mt
dy V1 _ L) cor(TY)
z o a'(t)  —4Fsin(fR)
— 10 — 2r | 1
At t =10: —cot 5 = 75
(c) The far left point is (—70,74), reached when Tt = 7 (¢t = 15). There your vertical velocity is y'(15) =
710—; COST = —147” ~ —14.66 ft/s (moving down). The balloon hits a 6-ft head at t = 1:

h1l)=T4—A—16=6 = A =52 ft/s.

A is the wheel’s downward speed plus your throw, so your arm threw it at



