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Problem 1.
y' = 2rz® =1 4 21n(x)n*

Problem 2.
y = v3(22% + 1)V31(42) = 4v/3z(22? + 1)VE1,

Problem 3.
V' =3(v2+1)(3z)V7 - .

Problem 4.
(a) ¥ = med +7(6¢t) = Gmted +T.

b) ¥ = Zx(e) = Fp

{C}I ?;’?,_,RR{I +4]|—1f2
v = (1) (2% +4)"¥?(2z) = —nz(z? + 4)- 3.-"2=_.E.!.E+:EJ i

(d) ¥ = frzyrs = (In2) 2% = 3 = ~2.6(lna) =0 (1) = - 28y

(&) = {IT;TF'F =(2lnx)"1% 5 ¢ = ~1.5(2In2) 25 [;} = —Em?mn,

(F) o' = 3(in(e* + 1))~z (e") = gy
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Problem 2.
Let x be the length of a vertical side of the rectangle as shown in the figure.
2
(4-xy\(112)

From the Pythagorean Theorem, we have that half the length of a horizontal side of the rectangle is

V4 — z2. In terms of z, the area of the rectangle is A(z) = 2zv/4 — z°. We now maximize A(zx) on the
interval [0,2]. We have

Az) =2+/4 - x2+2:r(

) 204-2%) - 202 4227
24/4 - xE v —x? T =

On (0,2), A'(z) = 0 when = = /2, and A'(z) < 0 on (v2,2) and A'(z) > 0 on (0,v2). Hence the

area is maximized when = = /2. The dimensions of the rectangle of largest area are 2v/2 x /2, and the
area of this rectangle is 4,

FProblem 8.

a) 'ﬁL = f"(g(0))g'(0} = f'(2)(-1) = 2.5(-1) = 2.5.
(b) ¥(0) = g(f(0)) = 9(3) =
(¢) £(F(x)alx)™)|,_g = (F(3)(a(3))™" — ((9(3))~2¢'(3)5(3)) = 5(1) — (1)*(4)(3) = -7

(@) & =2/@)f {x}g )+ @) 22). | =20 @)e(@) + 2P (4)(4) = 203)25)3) +
(0:3(5)(4) =

(@) ¥(@) = JF@) V2T @) = S @) = oy = = M




Problem 31. PAZ.
Let b be the base and h the height of the inscribed triangle.

From the figure and Pythagorean Theorem, we have that 3b = /R? — (h — R)* = VvZhR = h%. The
area of the triangle is A(h) = bh = hv2hR — h®. We now maximize A(h) on the interval [0,2R].
Differentiating, we obtain A'(k) = (1)(vVZhE — h?) + (§(2hR ~ h*)~/2(2R — 2h))(h) =
VZRE — 1% + (2hR — h?)~Yh(R - h)

A'(h) = 0 when:
V2RR — % = —(2hR — h?)~th(R - h)
OhR — h% = —h(R~ h)
3hR = 2h*
h= %R or h=10. -
To maximize A(h) we compute its value at its critical points h=10, %R. and 2H.
R AR
0 0 it ;
j g ;ESRZ Hence A(h) is maximized when h = 3R. Now the length of the base is b =

2,/3R? - %Rﬂ = +/3R. By the Pythagorean Theorem, we compute the length of one of the two equal-
length =sides to be

b2 3R?  9R?
L=\/— B =g fom T = 3
L e V3R

As all sides of triangle have equal lengths, the triangle is equilateral.
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Problem 34. e

Let ¢ be the cost in dollars per mile of cable under ground. The cost of the installing the cable under
water is 1.6¢ dollars per mile.

igland

13 miles

5 miles

12 - x miles x mites

Q tram

From the Pythagorean Theorem and the figure above, we see that the distance from the point P
closest to the island on the shore is /137 — 52 = 12 miles. Suppose the cable is run from the island to a
point ) on shore = miles from town. Also from the Pythagorean Theorem and the figure above, we see
that the distance the cable runs underwater is d,,(z) = /5% + (12 — z)? = v/z% — 24z + 169. The total
cost of installing the cable is C(z) = ez + 1.6edy(z) = ez + 1.6cvz® — 24z + 169. We now minimize
C{z) on [0, 12]. Differentiating, we obtain

e(5v/z% — 24z + 160 — 8(x — 12))
512 — 24z + 169 '

Now C'(z) = 0 when 5vx% — 24z + 169 — 8(z — 12) = 0. We now solve this last equation for z to
determine the critical points of C(z) on (0,12).

5v/2% — 24z + 169 = 8(z — 12)
V7 — 24z + 169 = 1.6(z — 12)

z* — 24z + 169 = 1.6%(144 — 24z + z%)
1.56z° — 37.44z + 199.64 =0

C'(z) = c+1.ﬁc{% (®—242+169) " # (22-24)) = e+1.6e(z*—242+169) ¥ (z—12) =

i 2
Using the quadratic formula, we obtain x = Br sk 31:5155; i e G L —’{gﬁ Decimal

approximations of these values are £ = 16.0032 and r = 7.9968. As the domain of C(z) is ['D 12], the
only critical points in (0,12) is = = 25 — £ = 7.9968.

To minimize C'({x), we compute C(x) at the endpoints £ = () and x = 12 and at the critical point
z =25 — 2543 ~ 7.9968

x Clx)

0 20.8c

25 — 2539 | (12 + 39)c = 18.245¢
12 20¢

Therefore, the cable should run 25 — 9—55;;3 r= 7.9968 miles along the shore.




