HOMEWORK PROBLEMS

1. BAsic GEOMETRY AND TRIGONOMETRY

(1) A box has a base which is 2 feet wide and 3 feet long. If the box
is 4 feet tall and is open at the top, what is the surface area of
the box in square feet?

(2) What is the exact value of the sine of 240 degrees?

(3) A boat sails 1 mile at an angle of 60 degrees from shore. How far
is the boat from the shore? Assume that the shore is straight.

(4) What is the sine, cosine and tangent of 300 degrees?

(5) Assume @ is an angle in the first quadrant. If sinf = 3/4, what
is tan 07

2. CHAPTER 1.1: FUNCTIONS

(1) Quick Check: 1-5
(2) Exercise Set: 1, 3,4, 9, 11(a,b), 25

3. CHAPTER 1.3: NEW FUNCTIONS FROM OLD

(1) Quick Check: 1-4
(2) Exercise Set: 29, 30, 33, 35, 37, 41

4. CHAPTER 1.4: FAMILIES OF FUNCTIONS

(1) Quick Check: 1-4
(2) Exersice Set: 1-5, 11, 15, 17, 19, 27.
Solution to 1.4 number 5:

We need to determine which lines y = max + b are tangent to the
circle 2 4+ y* = 9. First, there are two vertical lines and two horizontal
lines. These lines are given by the equations x = £3 or y = £3. For
all other lines, m # 0 and |b| > 3(Justify this for yourself!). So, for
each —1 < x < 1, there are two tangent lines such that the point of
tangency has z as its first coordinate. For example, if z = v/3/2, the
lines y =  — 3v/2 and y = —x + 3v/2 are the two tangent lines passing
through the points (3/v/2, —3/+/2) and (3/v/2,3/v/2), respectively.
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2 HOMEWORK PROBLEMS

For other values of —1 < < 1, we need to find a unique solution to
22+ (mx 4+ b)> =9 — (m? + 1)az? + 2bmzx + (b* — 9) = 0.
From the quadratic formula, this means that we must have
(2bm)? — 4(m? + 1)(b* — 9) = 0.
If this is true, the unique solution to
(m? + 1)z + 2bmax + (B> —9) =0
is

—2bm __ —bm
2(m2+1) = m241°

If we plug this value into the equation
(m? + 1)2® + 2bmax + (b* — 9) =

we get the equation

Tr =

b* = 9(m* +1).
Therefore, other than the vertical and horizontal lines mentioned
above, the lines y = mx + b are given by

y=mx +3vm?+ 1.
Notice that this is consistent with the examples above. For the line
y = —x+3\/§, m=—1and b = 3v2.
5. CHAPTER 1.5: INVERSE FUNCTIONS
(1) Quick Check: 1, 2, 4(a)-(d)
(2) Exercise Set: 1, 3,9, 11, 16, 19, 21, 24, 29, 35, 41(a)-(b)
6. CHAPTER 1.6: EXPONENTIALS AND LOGARITHMS
(1) Quick Check: 1-5
(2) Exercise Set: 1, 2, 5, 6, 9-33, 51, 52
7. CHAPTER 2.1: LiMITS
(1) Quick Check: 1-3
(2) Exercise Set: 1-7, 19
8. CHAPTER 2.2: COMPUTING LIMITS

(1) Quick Check: 1-4
(2) Exercise Set: 3-11(odd), 15-25(odd), 31, 37
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9. CHAPTER 2.3: END BEHAVIOR

(1) Quick Check: 1-4
(2) Exercise Set: 1-6, 7-27(odd), 33, 37, 39, 43, 47, 49, 53, 55, 57

10. CHAPTER 2.5: CONTINUITY

(1) Quick Check: 1, 2, 4
(2) Exercise Set: 1-5, 7, 11-23(odd), 41, 43

11. CHAPTER 2.6: MORE CONTINUITY

(1) Quick Check: 1-3
(2) Exercise Set: 17, 19, 21, 23, 46, 75

12. CHAPTER 3.1: TANGENT LINES AND INSTANTANEOUS
VELOCITY

(1) Quick Check: 1, 3,4, 5
(2) Exercise Set: 1, 2, 4, 7-16, 21

13. CHAPTER 3.2: THE DERIVATIVE

(1) Quick Check: 1-4
(2) Exercise Set: 1-19(odd), 23, 35, 43, 44

14. CHAPTER 3.3: TECHNIQUES OF DIFFERENTIATION

(1) Quick Check: 1-5
(2) Exercise Set: 1-23(odd), 35, 37, 39

15. CHAPTER 3.4: THE PRODUCT AND QUOTIENT RULE

(1) Quick Check: 1-5
(2) Exercise Set: 1-15(odd), 19-27(odd)

16. CHAPTER 3.5: THE DERIVATIVES OF TRIGONOMETRIC
FuNcTIONS

(1) Quick Check: 1-4
(2) Exercise Set: 1-25(odd), 29
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17. CHAPTER 3.6: THE CHAIN RULE

(1) Quick Check: 1-5
(2) Exercise Set: 7-25(odd), 45-53(odd)

18. CHAPTER 3.7: RELATED RATES
(1) Quick Check: 1-4
(2) Exercise Set: 1-17(odd)
19. CHAPTER 4.1: IMPLICIT DIFFERENTIATION

(1) Quick Check: 1-5

(2) Exercise Set: 1-31(odd)

20. CHAPTER 4.2: DERIVATIVES OF LOGARITHMS

(1) Quick Check: 1, 2, 4

(2) Exercise Set: 1-25(odd)

21. CHAPTER 4.3: DERIVATIVES OF EXPONENTIAL AND INVERSE
TRIG. FUNCTIONS

(1) Quick Check: 1-5
(2) Exercise Set: 1-31(odd)
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Derivative Formulas
If y = f(x), we will denote the derivative of f in many ways. The
following notations mean the same thing.

flx) =y = 3= &lf(2)]

To evaluate a derivative at a given value x = ¢, we will right one of the
following equivalent notations.

flle)=yc) =% _.

Let f and g be functions and ¢ be a constant. Let y = f(z) and
u = g(x).

z)/g(x)] = gle f/(x),_f(x)g/(x), g(z) #0, Quotient Rule

(z)
() g
(x)g(x)] = f(2)d'(x) + f'(x)g(x), Product Rule
(x) ) 5
(g(x)] = f'(9(x))g' (), Chain Rule

u"] =nu"" %, Power Rule
dz’

sinu] = cosu 2

X
du
dz
tanu] = sec® u 4
T

cosu| = —sinu

cscu] = —cscucotu 2

secu] = secu tanu 4

2 du

cotu] = —csc”u T

)] = m du " fis a one-to-one functions

e'] = e" %
a"] = (Ina)a" %, a>1la#1
nfu] = £ 2

dz loga ‘UH - (lnla)u Z_Z’ a>1,a 7é 1
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Notice that many of the above formulas are using the chain rule. In

these formulas, if u = x, then the power rule states that g—; = fll—ﬁ = 1.

22. CHAPTER 5.1: ANALYSIS OF FUNCTIONS I: INCREASE,
DECREASE, AND CONCAVITY

(1) Quick Check: 2-4
(2) Exercise Set: 1-27(odd), 57

23. CHAPTER 5.2: ANALYSIS OF FUNCTIONS I: RELATIVE
EXTREMA; GRAPHING POLYNOMIALS

(1) Quick Check: 1-4
(2) Exercise Set: 1-41(odd)
24. CHAPTER 5.4: ABSOLUTE MAXIMA AND MINIMA
(1) Quick Check: 1,2,4
(2) Exercise Set: 1-37(odd)
25. CHAPTER 5.5: APPLIED MAXIMUM AND MINIMUM PROBLEMS
(1) Quick Check: 1-4
(2) Exercise Set: 1, 3, 5,9, 11, 15, 19, 25, 35, 39, 43
26. CHAPTER 5.7: ROLLE’S THEOREM; MEAN-VALUE THEOREM
(1) Quick Check: 1,5
(2) Exercise Set: 1-11(odd), 19
27. CHAPTER 5.8: RECTILINEAR MOTION

(1) Quick Check: 1-4
(2) Exercise Set: 1-17(odd), 29.
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28. ApPPLIED MAX/MIN EXAMPLES

Number 2(a):
How should two nonnegative numbers be chosen so that their sum is
1 and the sum of their squares is as small as possible?

Step 1, identify the unknowns.

Let x and y be two nonnegative numbers.
Step 2, identify the quantity to be minimized.

Let S = 22 4 92
Step 3, write an equation which relates  and y.

r+y=1.
Step 4, Write S = S(x).

S=28(z)=2*+(1-2)%
Step 5, Identify the domain of S(x).

Since x > 0and y =1 — 2 > 0, x must satisfy 0 < x < 1.
Step 6, Find the absolute minimum of S(z) over the interval [0, 1].

Since S(z) is a polynomial, all of its critical points are stationary
points. So, solving

S'(z)=0
gives us
20 —2(1—x)=0
or
r=1/2.
Since

S0)=1, S(1/2)=1/2, and S(1) =1,

choosing © = y = 1/2 will produce a minumum value of S = 1/2.
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Number 6:

A rectangle is to be insribed in a right triangle having sides of 6 in., 8
in., and 10 in. Finde the dimensions of the rectangle with the greatest

area assuming the rectangle is positioned as in Figure Ex-6 on page
319.

Step 1, identify the unknown dimensions of the rectangle.
Let x be the base of the rectangle and y be the height.
Step 2, Identify the quantity to be maximized.
Let A = xy.
Step 3, Write an equation relating x and y.
Using similar triangles we have

6—2x
Yy

Step 4, Use the equation from step 3 to write A = A(z).

Since
6—z __ 6
y 8
we have
24— 4z
3 Y
Therefore,

Step 5, Identify the domain of A(z).

Since x is the base of the rectangle in figure Ex-6, x must satisfy
0<az<6.

Step 6, Find the absolute maximum of A(x) over the interval [0, 6].

Since A(x) is a polynomial, all of the critical points of A(x) are
stationary points. So, solving

Al(x)=0
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gives us
or

Since

A0)=0, A(3) =12, and A(6) =0,
the absolute maximum value of A is 12 square inches when x = 3 and
y = 4.

29. CHAPTER 6.2: THE INDEFINITE INTEGRAL

(1) Quick Check: 2, 3
(2) Exercise Set: 1-29(odd), 39-43(odd)

30. CHAPTER 6.3: INTEGRATION BY SUBSTITUTION
(1) Quick Check: 1-4
(2) Exercise Set: 1-49(odd)
31. CHAPTER 6.5: THE DEFINITE INTEGRAL

(1) Quick Check: 3
(2) Exercise Set: 11-21(odd)

32. CHAPTER 6.6: THE FUNDAMENTAL THEOREM OF CALCULUS

(1) Quick Check: 1,2
(2) Exercise Set: 1-31(odd), 61

33. CHAPTER 6.7: RECTILINEAR MOTION
(1) Quick Check: 1-4
(2) Exercise Set: 1-17(odd), 31, 33, 37, 39
34. CHAPTER 6.8: EVALUATING DEFINITE INTEGRALS BY

SUBSTITUTION

(1) Quick Check: 1-3
(2) Exercise Set: 1-47(odd), 55, 57, 62



