
Fordham University Calculus II Math 1207-R01

Written Homework 1
§6.6-8, 7.1-4
Solutions

1. (10 points) A TV screen with height h is positioned on a wall so that its lower edge is a distance d above

the eye of an observer when seated. How far from the wall should the observer sit to get the best view?

That is, how far from the wall should the observer sit so as to maximize the angle ✓?

482 CHAPTER 6  Inverse Functions

 55.  If f sxd − arctanscoss3 arcsin xdd, use the graphs of f , f 9,  
and f 0 to estimate the x-coordinates of the maximum and 
mini mum points and in!ection points of f.

 56.  Investigate the family of curves given by 
f sxd − x 2 c sin21x. What happens to the number of 
maxima and minima as c changes? Graph several members 
of the family to illustrate what you discover.

 57.  Find the most general antiderivative of the function

f sxd −
2x 2 1 5
x 2 1 1

 58. Find tstd if t9std − 2ys1 2 t 2  and ts1d − 5.

59–70 Evaluate the integral.

 59. ys3

1ys3

8
1 1 x 2  dx 60. y1ys2

 

21ys2
  

6

s1 2 p 2 
 dp

 61. y1y2

0
 

sin21x

s1 2 x 2 
 dx 62. ys3y4

0
 

dx
1 1 16x 2

 63. y 
1 1 x
1 1 x 2  dx 64. y!y2

0
 

sin x
1 1 cos2x

 dx

 65. y 
dx

s1 2 x 2   sin21x
 66. y 

1

xsx 2 2 4 
 dx

 67. y 
t 2

s1 2 t 6 
 dt 68. y 

e 2x

s1 2 e 4x 
 dx

 69. y 
dx

sx s1 1 xd
 70. y 

x
1 1 x 4  dx

 71. Use the method of Example 8 to show that, if a . 0,

y 
1

sa 2 2 x 2 
 dx − sin21S x

aD 1 C

 72.  The region under the curve y − 1ysx 2 1 4  from x − 0 to 
x − 2 is rotated about the x-axis. Find the volume of the 
resulting solid.

 73.  Evaluate y1
0 sin21x dx by interpreting it as an area and inte - 

grating with respect to y instead of x.

 74. Prove that, for xy ± 1,

arctan x 1 arctan y − arctan 
x 1 y

1 2 xy

  if the left side lies between 2!y2 and !y2.

CAS

;

43–46 Find the limit.

 43. lim
xl211

sin21x

 44. lim 
x l `

 arccosS 1 1 x 2

1 1 2x 2D
 45.  lim 

x l `
 arctanse x d 46. lim

x l 01
 tan21sln xd

 47.  Where should the point P be chosen on the line segment AB 
so as to maximize the angle "?

5

2

A

B

P ¨
3

 48.  A painting in an art gallery has height h and is hung so that 
its lower edge is a distance d above the eye of an observer 
(as in the "gure). How far from the wall should the observer 
stand to get the best view? (In other words, where should 
the observer stand so as to maximize the angle " subtended 
at his eye by the painting?)

¨

h

d

 49.  A ladder 10 ft long leans against a vertical wall. If the bot-
tom of the ladder slides away from the base of the wall at a 
speed of 2 ftys, how fast is the angle between the ladder and 
the wall changing when the bottom of the ladder is 6 ft from 
the base of the wall?

 50.  A lighthouse is located on a small island, 3 km away 
from the nearest point P on a straight shoreline, and its light 
makes four revolutions per minute. How fast is the beam of 
light moving along the shoreline when it is 1 km from P?

51–54 Sketch the curve using the guidelines of Section 3.5.

 51. y − sin21S x
x 1 1D 52. y − tan21S x 2 1

x 1 1D
 53. y − x 2 tan21x 54. y − earctan x
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2. (10 points) The figure shows a sector of a circle with central angle ✓. Let A(✓) be the area of the region

between the chord PR and the arc PR. Let B(✓) be the area of the triangle PQR. Find the limit

lim
✓!0+

A(✓)

B(✓)
.
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 96.  The !gure shows a sector of a circle with central angle !. Let 
As!d be the area of the segment between the chord PR and  
the arc PR. Let Bs!d be the area of the triangle PQR. Find 
lim !

 
l

  01  "s!dy#s!d.

P

Q R

A(¨)

B(¨)

O
¨

 97. Evaluate 

lim
x l `

 Fx 2 x 2 lnS 1 1 x
x DG

 98.  Suppose f  is a positive function. If lim xl a f sxd − 0 and 
lim xl a tsxd − `, show that

lim
x  l a

 f f sxdg tsxd − 0

  This shows that 0` is not an indeterminate form.

 99.  If f 9 is continuous, f s2d − 0, and f 9s2d − 7, evaluate

lim
x l 0

 
 f s2 1 3xd 1 f s2 1 5xd

x

 100.  For what values of a and b is the following equation true?

lim
x l 0

 S sin 2x
x3 1 a 1

b
x2D − 0

 101.  If f 9 is continuous, use l’Hospital’s Rule to show that

lim
h l 0

 
 f sx 1 hd 2 f sx 2 hd

2h
− f 9sxd

   Explain the meaning of this equation with the aid of a 
diagram.

 102. If f 0 is continuous, show that

lim
h l 0

 
 f sx 1 hd 2 2 f sxd 1 f sx 2 hd

h 2 − f 0sxd

 103. Let

f sxd − He21yx 2

0
 if  x ± 0
 if  x − 0

 (a) Use the de!nition of derivative to compute f 9s0d.
 (b)  Show that f  has derivatives of all orders that are de!ned 

on R. [Hint: First show by induction that there is a 
poly nomial pnsxd and a nonnegative integer kn such that 
f sndsxd − pnsxdf sxdyxkn for x ± 0.]

 91.  Some populations initally grow exponentially but eventually 
level off. Equations of the form

Pstd −
M

1 1 Ae2kt

where M, A, and k are positive constants, are called logistic 
equations and are often used to model such populations. (We 
will investigate these in detail in Chapter 9.) Here M is called 
the carrying capacity and represents the maximum population

size that can be supported, and A −
M 2 P0

P0

, where P0 is the 
initial population.

 (a)  Compute lim tl ` Pstd. Explain why your answer is to be 
expected.

 (b)  Compute lim Ml ` Pstd. (Note that A is de!ned in terms  
of M.) What kind of function is your result?

 92.  A metal cable has radius r and is covered by insulation so that 
the distance from the center of the cable to the exterior of the 
insulation is R. The velocity v of an electrical impulse in the 
cable is 

v − 2cS r
RD2

 lnS r
RD

where c is a positive constant. Find the following limits and 
interpret your answers.

 (a)  lim
R l

 

r1
 v (b) lim

r l
 

01
 v

 93.  In Section 4.3 we investigated the Fresnel function 
Ssxd − yx

0 sin(1
2 $ t 2) dt, which arises in the study of the diffrac-

tion of light waves. Evaluate

lim 
x l 0

 
Ssxd
x 3

 94.  Suppose that the temperature in a long thin rod placed along 
the x-axis is initially Cys2ad if | x | < a and 0 if | x | . a. It can 
be shown that if the heat diffusivity of the rod is k, then the 
temperature of the rod at the point x at time t is

Tsx, td −
C

as4$kt 
 ya

0
 e2sx2ud2ys4ktd du

   To !nd the temperature distribution that results from an initial 
hot spot concentrated at the origin, we need to compute

lim 
a l 0

 Tsx, td

  Use l’Hospital’s Rule to !nd this limit.

 95.  The !rst appearance in print of l’Hospital’s Rule was in the 
book Analyse des In!niment Petits published by the Marquis 
de l’Hospital in 1696. This was the !rst calculus textbook ever 
published and the example that the Marquis used in that book 
to illustrate his rule was to !nd the limit of the function

y −
s2a 3x 2 x 4 2 as3 aax 

a 2 s4 ax 3 

 as x approaches a, where a . 0. (At that time it was common 
to write aa instead of a 2.) Solve this problem.
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3. The Fresnel function

S(x) =

Z x

0
sin

⇣⇡
2
t2
⌘

dt

arises in the study of the di↵raction of light waves.

(a) (8 points) Evaluate lim
x!0

S(x)

x3
.

(b) (8 points) Use integration by parts to show that

Z
S(x) dx = xS(x) +

1

⇡
cos(

⇡

2
x2

) + C.
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4. Evaluate the following integrals.

(a) (8 points)

Z a

0
x2

p
a2 � x2 dx

(b) (8 points)

Z
x3 � 4x� 1

x2 � 3x+ 2
dx
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(c) (8 points)

Z
x3

+ 6x� 2

x4 + 6x2
dx

(d) (8 points)

Z
sec

3 x dx
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5. Use the table of values below to approximate

Z 6

0
f(x) dx

x 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

f(x) 2 8 9 3 3 0 1 3 -6 2 -2 -6 4

(a) (8 points) using the trapezoid rule with n = 3

(b) (8 points) using Simpson’s rule with n = 4
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6. (a) (8 points) Sketch the graph of a continuous function on [0, 2] such that the Trapezoid rule is more

accurate than the Midpoint Rule, with n = 2.

(b) (8 points) Sketch the graph of a continuous function on [0, 2] such that the right endpoint approx-

imation is more accurate than Simpson’s Rule, with n = 2.
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