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Kawamura, Mike Cohen, Tony Jacob, Mingzhi Xuan and Christian Allen

Chapter 2 Sample Problems

1.
a) 3/4 b) —1/5 c) —1 d) 9/2 e) =7 f) —o0 g) —oo
h) 11 i) oo Nk k) 0

2.0

3. No, because lim,_.5 f(z) = 6 but f(3) = 0.
4. a=14

5. 0

6. f(x) has a vertical asymptotes at x = —2
7. b

8. —00

9. f(x) has a horizontal asymptote at y = —=.

W=

10. a
11. —©
12. lim, 3 f(z) = lim, 3 2=2 = 6 = f(3)

13. b

14.

N |—

15. a
16. 4

17. Let f(z) = 2* 4+ 3z — 1. Since f(—1) < 0 and f(1) > 0, the Intermediate Value
Theorem implies that there must exist at least one ¢ € (—1,1) such that f(c) = 0.
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Chapter 3 Sample Problems

1. (D)
2. (C)

3. Differentiate both sides with respect to x,
y+r¥ 41+ —2xy2+2x2yjy
(—222 y+x+1)dm =2xy? —y—1

dy __ 2wy’ —y—1
dr ~ —2z%y+ax+1

4. By product rule, dy/dx = [ (2z + 1)?](32% + 2) + (2z + 1)*[-L (327 + 2)]
=22z + 1)[-£ (22 + 1)](32% + 2) + (2z + 1)?[6]

= (8 + 4)(33: +2) + (22 + 1)*(6x)

(2423 +122% + 162 + 8) + (42% + 4z + 1)(62)

(2423 + 1222 + 162 + 8) + (2423 + 242% + 61x)

4823 + 362 + 221 + 8

d 503— CU2 xX X x3— X xr Xr—

5. By quotient rule, dy/dz = FrC el (m) 2() 4% 40) g (2=2)
_ (322-8x+1)(z—2)— (23 —4a?+x)
B (z—2)2
(323 — 14224172 —2)— (23 —4x2+2)

(z—2)?
_ 223102241622
o (z—2)?

6. dy/dx = sec(x)tan(z), so dzy/ = 41y
oy oo o
= sec(x)tan(z)tan(x) + sec(x )8602( )

= sec(x)tan®(z) + sec®(z)

7. Analysis: Kate’s hand, the point 50ft above Kate’s hand and the position of the
kite always form a rectangular triangle. Let the hypotenuse be s, two sides be z and
y. According to the problem, y = 50ft, ¢ = 5ft/s and s = 120ft at that time. We
need to find Z‘i .

’dt

First, by Pythagorean theorem, s> = x%+y?. Hence at that time 22 = 120%>—50? =
11900, = ~ 109.09 ft.

Second, differentiate both sides of Pythagorean theorem with respect to ¢, we have
25d8 = 2:r;dm + 2y

At that time y = 50ft, % & = 0(why?),  ~ 109.09ft, 4
So we get 2(120) (%) = 2(109.09)(5)
& ~ 4.55ft/s.

=5ft/s, s = 120ft.

’dt



8. () —ay+y? =12=22— (zy/ +1-9)+2y-y =0= 2y — a2y =y — 20 =
V(2y-a)=y-20=y =52 =T

(b)y/zo;»ii;gzo;»zp—yzo, z—2y#0
=>y=2z z#2y=y=2z (r,y) # (0,0) = y =2z and z°> — 2y + > = 12 =
2 —z2r)+ (222 =12 =2 — 227+ 42* =12 = =12 = v = £2

Therefore, we have horizontal tangents at (2,4) and at (—2,—4)

9. h=3(diam.) = 2 (2r) = 3r = r=3h
V= %mﬂh: %77 %h)z-h
V = Brh? = 4L = Dxh?

(a) Given: %2 = 10m®/min., find 2 when h = 6.

i .
10 = 87 (6)° - 4 = 10 = 6479 = 2 = S /min

b) Find £ at the same time.
dt
’[" =

ap _ar _adn _ dr _ 5 g
gh:>§ = 5= m/min

T 3dt 24m

10. (a) f(z) = bcos(3z) = f'(x) =5+ (—sin(3z)) - 3 = —15sin(3z)

ST (w2 12 12 .—1/2 : _ sin
(b) g(z) = Vsin® z = (sin® 2)"/? = ¢/(z) = L(sin’z)""/? - 2sinz - cosz = BV
11. 2% + 3y = 28 = 2z + 6y % = 0
at (4,2): 2(4) +6(2) 2L =0= 8+ 122 =0
Mian = % = 75 = —2 = tangent line: y —2 = —2(z —4)
12. Let a = distance of suspect west of intersection
b = distance of police south of intersection
¢ = distance between police and suspect
so, a? + b? = 2

We want to find % when b = 200
When b = 200, t = 1sec, so a = 80
c = /802 + 2002 = 40/29

Also, we know that % = 80 and % = —100.

NOWZI a® +d22 = cj = 2a% + Qb% = 20%

= Cld—(tl + ba = Cd—i

= 80(80) + 200(—100) = 40v/29% = 160 — 500 = v/29%
dec __ 340

= @ = TV

The cars are getting closer together at —\%%ft. /s.



13. y = % =1
d —

w= d 2

at v =2, we have & = —(2)7° = —
14. Let f(z) = 23,

Then f'(x) = limy, o —f(ﬁh;zif(m) =limh — 0—(‘%%})13713

. 234+3x2h+3zh2+h3—23 _ 1: 3z2h+3zh2+h3
= limy,_,9 ) 7 = limh — (=0
. h(3¢%+3zh+h .

limy, o MEZH3Th+RT) Y b — 0322 + 3oh + h2

2 h
=3z

15.(a) y =z — 7o Y3+ 7
y= e (e
S

2/ 3z4/3

(b) y = (22 +1)(2® —2) = 2 + 2% — 22% — 2
y = bzt + 322 — 4o

sinx

(c) y = 222 = cosx (in the domain)

y = —sinx

16. y = 2% — 62% — 150 + 1
y =31 — 120 —15=3(z*> — 4z —5) = 3(z — 5)(z + 1)
horizontal tangents at: x =5,z = —1

17. A function can be continuous at z = 0, but not have a derivative at that point.
A simple example is y = |z|; a more complicated example is y = z sin (1)

Chapter 4 Sample Problems
1. Abolute Maximum: (0,1); Absolute Minimum: (1,v/2 — 2).
2. If there were a positive root, call it a then Rolle’s Theorem says there must be

a critical point between 0 and a. However the derivative is 423 + 1522 + 4 which is
always greater than 4 when x > 0. Thus, no positive root can exist.

3. d.
4. ¢ =+/18 — 2.
9. C.



6. a.) All real x # 0; b.) & c.) There is a local maximum at z = —2(22/3)31/3,
increasing on (—oo, —2(2%%)3'/3) and (0, c0), decreasing on (—2(2%/3)31/30); d.) &
e.) There are no inflection points the function is always concave down.

7. The box should have a square base with sides of length 18, a height of 36 for a
maximal volume of 11664.

90
ik

9. The point (21/4,21/4 4 23/4) is closest to the origin.

8. The fence should be 205 by

10. The limit is 3.
1. a=—4, b=11.
. ) 7 s 5% . .

12. Inflection points occur at - +27n, 5 +2mn, and 5 +27n where n is an integer.
13. a.
14. 13 +sint + 12.
15. a) f is increasing on (—o0,0) U (4, 00) and decreasing on (0, 4).

b) f is concave up on (1,00) and concave down on (—oo,0) U (0, 1).

16. b) is correct since the derivative of right side of the equation equals to z cos2z.

17. © = 2+ +/2 minimize the profit. (Hint: Let p(x) be the profit from selling
items. In other words, p(z) = r(z) — c¢(x).)

Chapter 5 Sample Problems

1.
a) 1/2 b) seep +C
c¢) 87 (Hint: This is the area of a semi-circle whose radius is 4) d) 212/5
¢) sin3z/3+C  £)2/3-(x—4):+8/z—4+C  g)2

2. 24



3. There is not enough information to compute this integral.
4.a)21 b)Y, (B1+%)—-2)-2 ¢)16.5.

5.a) 36 b)9 c) True. If it traveled at a rate og 9 for a time og 4, it would have
gone 36 units.

6. 2/m =~ 0.64Km

7. See page 283 in the text book.

8.a)0 b)30 c¢) Alx)=2*+3x—-10 d) A(z)=22+3= f(z)

9. 11

10. 1/2. The grid points will be xy = 1,21 = 1.5, 9 = 2, 23 = 2.5, 24 = 3 . Left
points 1,1.5,2, and 2.5. Right points 1.5,2, 2.5, and 3. Midpoint 1.25,1.75,2.25, and
2.75.

11. 85.

12.2)4 b)) 1+%

13.a)1/2  ,b) 2

14. 2

15. f07(x3 +4x —1)dx

16. a) sin/x b) _Zngl

17. See page 240 in the textbook.
18. See page 269 in the textbook.

19. 32%sin(32°® + Vz?)

Chapter 6 Sample Problems



11.

12.

13.

2-v2

- (—49 — 33v/33) + 1(3v3 — 4)

872 4 gr — 2

g< 72+2\/ﬁ)
9 3

L= f03\/1—|—4x2dx

25J



