MATH 211 - Sample Test 2 Answer Key
Spring 1999, Dr. Bogacki

1. y=xcosy
Yy = cosy — z(siny)y

Y (1 +xsiny) = cosy
y/ __ _cosy

" 14=zsiny
v —sinyy' (1+esiny)—cosy(sinyte cosyy’)  —SnY (—y—lfgssin y)(l—Q—z sin y)—cos y(siny+z cos y (—y—lf;)ssiny ))
¥y = (1+zsiny)? o (1+zsiny)?

2. 82— 32 12t 49 =3(2 — 4t +3) = 3(t — 1)(t — 3)

gt
Tf:Oattzla.ndt:B.

“Cll—f =9 > 0 therefore for ¢t < 1, x is moving to the right;
t=0
Cfl—f = —3 < 0 therefore for 1 <t < 3, x is moving to the left;
2| =9 >0 therefore for ¢ >3, x is moving to the right;
t=4

CL— 6t —12 = 6(¢t — 2)
>z
az
d2z
di?

= —12 < 0 therefore for t < 2, x is accelerating to the left;

t=0

s = 6 > 0 therefore for t > 2, x is accelerating to the right;

(a) the point is moving to the right for ¢ < 1 and for ¢ > 3;
(b)
(c)

the point is accelerating to the right for ¢ > 2;
the point is speeding up whenever the signs of % and % match, i.e. for1 <t <2
and for ¢t > 3.

— 4.3 4V _ 4 2\dr _ 2dr.
3. V=3mr; & = on(3r?) 5 = dmr e,

Since 4- = —20 ft*/min; r = 2 ft, we have
—20 = 47 (2)* & therefore & = Z20 = &,

Answer: the radius is decreasing at the rate of 1.25/7 feet per minute.
4. f(x) = 22% - 92* — 3; f'(v) = 62* — 182 = 6x(x — 3)

e Critical points: Set f'(z) = 0; thus z =0, f(0) = =3 and z = 3, f(3) = —30
are the two critical points. However only the first point is inside the interval
[_1’ 1]'

e Singular points ( f’ is undefined while f is defined)

Since f’ is a polynomial, it is defined for all real x, therefore there are no simgular
points.

e Endpoints: f(—1) = —14; f(1) = —10.

The absolute maximum is f(0) = —3. The absolute minimum is f(—1) = —14.



X X X Length of the fence: 2000 = 6x + 4y.

Maximize the area: A = 3zy.

Solve the fence length equation for y : y = 500 — 2z and substitute into the area
formula: A(z) = 3z(500 — 3x) = 1500z — §2 defined on [0, 242].

e Critical points: A'(z) = 1500 — 9z = 0 = z = % = 38 js inside the interval;
A(BR) = 500(500 — 250) = (500)(250) = 125, 000.

e No singular points (derivative defined for all x)
e Endpoints A(0) = 0; A(220) = 0.

Absolute maximum at x = %.

Answer: the largest rectangular area that can be enclosed is 125,000 sq ft.

X

X
X X Volume of the box: V(z) = (12 — 2z)*(z) for x in [0, 6].

e Critical points: V'(z) = 2(12—2z)(—2)(z)+ (12—2x)* = (12 —2z)(—4z+12—2x)
— (12— 22)(—62 + 12) = 0
r=6= V() =0
r=2= V(2)=64(2) = 128

e Singular points: none

e Endpoints: V(0) = 0, V(6) = 0 (already listed as a critical point)

Absolute maximum at z = 2.

Answer: The dimensions of the box with maximum volume are 8 in X 8 in X 2 in.

(
(

% = *(2) + 5 (2z) =2e* + 2
dy
d

b) 2 = e (2 sin x)(cos x)
(c) & = (secg(ln )L
(d) dy _ (_z?—zt1 <(10$+2)(m —rt1) (5e2 2w 1) (20 1))

dx 5 242z+1 (x2—az+1)2

In(3z+1).

(e) y= In2 5 dw = <$) (31:3—&-1)
(f) y = 1n4)(zfcosz); % — 6(1n4)(xfcos:c)(ln 4)(1 +sin (17) — 4x7cosx(ln 4)(1 + sin CC)
(g) y= el @ — eno(ly ing) = 27(1 + Inz)
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(In(sinz))cosz. dy __

; = 6(ln(sin:c))cosa[:(

sin )" (222 _ gin z(In(sin z)))

1
cosx

sinx

(—sinz) = —tanz
1

csc z+cot x (_ csc x cot ¥ — esc? )

COoS T

sin x

cosx + In(sin x)(— sin x))

csc z(cot z+cscx)

cscx+cotx —CSCT



