Exercise 1.1

Stewart Calculus 7e Solutions Chapter 1 Functions and Limits Exercise 1.1

Fixy=x+~2—x
gl =u++J2—u

Domain of both the functions 1= 1:—00 2]
For any value in the domain of the function
It

x=u

Then

S(x)=g(x)

Soitis true that F=g
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2
Domain of fi{x)= &

‘1" is (o0, 1)L (1,00)

Domain of g(x)=x is (—00,00)

2 Fial
. lx 12 not defined at x =1, whereasz g(x) = x12 defined all real values

Function Fix)=
—_—
ofx 80 f2g

Soitiz nottruethat f=g.
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Consider the following graph
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a)

Meed to determine the function value at x = 1.

Observe the above graph, the point on the graph at x = 1 is 3 units above the x-axis.
From the graph the point (1, 3) lies on the above graph, the value of fat 1 is 3.
Therefore fi1) =3

D)

Need to determine the function value at x = -1.

Observe the above graph, the point on the graph at x = -1 is 0.25 below the x-axis.

From the graph, when y = —(),25. the graph lies about 0.25 unit below the x-axis, so the
approximate value of f(-1)=-0.25

c)
Need to determine, for what values of xis  f(x)=1

From the graph, observe that the points (0, 1) and (3. 1) lie on it.
50, for the values x=(0,3the value of f{x)=1

a)

Need to determine, for what values of xis  f(x)=0

From the graph, observe that the point {-{}.S,U]Iies on the above graph.
So. observe thatat y=_0 8 the value of f(x)=0.

e)

Observe that f{x) is defined when —2 < y <4, 50 the domain of Tis [-2,4]
Also 7 takes on values from -1 1o 3, so the range of fis [-1.3]

Therefore, the domain and range is as follows:

Domain of the function fis |[-2,4]|.

Range of the function fis [[-1,3]]-

f)

MNeed to determine, on what interval is fincreasing.

From the above graph, observe that, frises from _3 to 1

Therefore, fis increasing on the interval [—2,1]
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4 if: [—4) =-2 and g [3) =4

B f(x):g(x) when x=-2 and x=2
() Fflx)l==1=x=-34
Dy fis decreasing on interval [0, 4]

B Domain of £izg [-4, 4]
Range of f1z [-2, 3]

F) Dotnain of g1z [-4, 3]
Eange of g1s[0.5, 4]
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Consider the following is the figure:
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Use the above figure and estimate the range of the vertical ground acceleration function.

From the above figure, vertical ground acceleration function ranges from —g5to 115.

Therefore, the range of the function is, |[-85,115]|.
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(&) ¥ =73x 15 a straight line so graph [G] 15 the graph of y=3x
Bl y=73% is an exponential function so graph [f] is the graph of y=3%

(8 y=12" iz apower function and symmetric about origin so graph [F] is the graph
of y= 2

(I y=13x iz aroot function and symmetric about origin so graph [g] is the graph of

Sh
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Itz @ the graph of function because it fails the vertical line test. For example,
the line z =0 (y-axis) intersects the graph at more than one points,
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Censider the following graph:
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The cbjective is to determine whether a graph represents a function. If se find the demain and
range.

To determine whether a graph represents a function, we have to use the vertical line test.

The vertical line test says that a graph is a function if no vertical line intersects the graph more
than once.

From the above graph, we see that no vertical line would intersect the graph more than once.
This is enough to confirm that the graph is .
The domain of the function consists of all of the x values which can be found on the graph.

Here the graph exists for —2 < y < 2 With no breaks in the graph.

So the domain is the closed interval |[-2,2]|.

The range of the function consists of all of the y values which can be found on the graph. The
lowest point has a y-value of _] and the highest point has a y-value of 2.

Since there are no breaks in the graph, the range consists of all y-values in the closed interval

[-1.2]]-

Therefore the range of f is Hy |-1sys2}or [—1,2]]
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The given curve 15 the graph of a function since wertical line touches the graph in
at most one point

The domain of the function 12 [-3, 2] and the range of the function 1=
[-3,-2)u[-13]

Stewart Calculus 7e Solutions Chapter 1 Functions and Limits Exercise 1.1 10E

The given curve is the graph of a function. Since any vertical line through
integral values of % touches the graph at more than one point.
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Sketch a graph that gives the person’s weight as a function of age.
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From the graph, observe that the person’s weight is taken along the y—axis, and age is taken
on the x-—axis.

The graph shows that the person’s weight rises between the age group 0-20; the increase in
weight is like an uphill.

From 20-30. the weight of the person slightly increases about 160 pounds.

At the start of 30's, his weight dropped quickly to around 120 pounds. Then at age 35, the
weight increased rapidly to about 170 pounds.

For the next 30 years, the person’s weight gradually increased to about 190 pounds.

Therefore, the possible reasons for the loss of weight at the age of 30 are “he must be in the
diet” or “in the exercise” or “maybe ill health”.
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Below graph shows the height of the water in a bathtub as a function of time.
height
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Verbal description of the graph is as follows:

Initially the bathtub was empty. When the water was flowing in the bathtub, the height of the
water was increasing.

In first 5 minutes the height of the water increased up to 15 inches uniformly.

After that it took very less time to increase the height from 15 inches to 20 inches.

Then for next 7 minutes height of water in the bathtub didn't change, it remained 20 inches.
After that some water was taken out then the height of water reduced by 3 inches. Again water
was filled in the bathtub and the height of water in bathtub again increased up to 20 inches.

For next 4 minutes the height remained 20 inches. Then again water was taken out and it took
approximately 4 minutes to empty the bathtub.
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Consider that some ice cubes are put in a glass which is filled with cold water.
On the graph, let y be the value of the temperature and x be the value of the time.

Notice that the temperature of the water in the glass starts cooling and then cools down further
to almost freezing point as the ice melts.

This means that as time increases, temperature decreases.

So, this section of the graph would decrease to show the temperature falling.

Mext, the water remains quite cold for some time while ice continues to melt.
So, the temperature remains constant, as the time increases.

This section of the graph weuld remain mestly herizental to show no change in the
temperature.

After the ice melts, the water temperature slowly rises to approach room temperature.
This section of the graph would increases to show the temperature rising.

The final temperature would presumably be higher than the original temperature of the water,
since it was mentioned that the glass had cold water.

The above analysis can be graphically represented as shown below:

Temperature and time cannot be negative, so the graph will lie in first quadrant.

JLT
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(hiven graph shows the distance run as a function of tine for each runner,
y{m) 4

A B L
100 - : :

Verbal description of the given graph is as follows:

In the beginning B was leading the race. & was slow mthe beginning but completed the
race inn the leasttime. B took more time than A and less than C. C took mazimum time to
finish the race.

A won the race.

Yes, each runner finished the race.
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Given graph shows the power consumption in a day in September in San Francisce.
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(a) At 6 AN the power consumption was approzimately 500 megawatts.
At 6P the power consumption was approximately 730 megawatts,

by The power consumption was lowest at 4A M.
The power consumption was highest at 12 NOON.
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In general, at the beginning of the year, the hour of daylight is at its lowest point because of the
winter season.

Then the daylight hours will increases steadily through the end of winter, and at the beginning
of the spring.

After that, as the summer season approaches, the daylight hours will increases rapidly. In this
season daylight hours attains a maximum value and remains constant up to June.

Again, the daylight hours will decreases more quickly, and then decreases slowly at the
beginning of the winter season (that is, around December).

The above analysis can be graphically represented as shown below:
Hours and time of year cannot be negative, so. the graph will lie in the first quadrant.

Cn the graph, let y be the value of the daylight hours and x be the time of the year:
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To sketch the outdoor temperature as a function of time on spring day. take the time on the day
from midnight to midnight.

At midnight the outdoor temperature is typically cool.
MNormally, the outdoor temperature decreases slowly to an overnight and before the sunrise.

After that, as the sunrise, the outdoor temperature will increases rapidly, and attains a
maximum value in the early afternoon. Then level offs for a while.

Again, the outdoor temperature will decreases slowly for the rest of the day.



The above analysis can be graphically represented as shown below:
Temperature and time of day cannot be negative, so, the graph will lie in the first quadrant.

On the graph, let y be the value of the outdoor temperature and x be the time of the typically

spring day:
-~

o | ¥

.

B

=t |

B i

& i

= i

=

S |
I Xy

>
Midnight Noon
Time of the spring day
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On the graph, we would represent the value of the car as the |7 value and the year since the
car was purchased as the fsvalue. Initially, the car's value will be at its highest because it is
new.
Over time the value of the car will continue to decrease. The car's value will decrease more
rapidly during the first few years, and then decrease less rapidly for the remaining time.
The decrease in value is shown on the graph by the graph going downhill from left to right.
Initially the graph will be more steeply downhill because the car's value is dropping more
rapidly during its first few years.

Here is a rough graph of the value, J7. as a function of time, f, in years :

Vil.
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On the graph, represent the amount of coffee sold as the yvalue and the price of the coflee
as the xvalue. Now, expect that for a lower price, the store could expect to sell more coffee.

Hence, the graph will start with a high y value, representing a large amount of coffee sold if

the price, x, is low. The graph will start with some positive x value because we expect that
the store would not want to give the coffee away for free.

As the price, x, increases, the store would sell less coffee. So the amount of coffee sold, ¥,
would decrease. Hence, the graph would go downhill as the graph moves to the right.

As the price, x. continues to increase, the store would continue to sell less coffee until the
coffee is so expensive that no one will buy any. Hence the graph will decrease until the amount
sold, v, is 0.



A rough graph of the amount of coffee sold as a function of price is as follows:
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Here. the initial temperature of a frozen pie is very cool.

Next, place the frozen pie in the oven for an hour.
During this section, the temperature of the pie will increase rapidly.
After one hour, take out the frozen pie from the oven.

At this stage, the pie is as hot as the oven. So, the temperature of the pie will reach its
maximum value and remains constant for a moment.

Finally, the temperature of the pie will decrease gradually..
The above analysis can be graphically represented as shown below:
Temperature and time cannot be negative, so, the graph will lie in the first quadrant.

On the graph, let y be the value of the temperature of the pie and x be the time:
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Consider that every Wednesday afternoon a homeowner cuts the grass.

So, the initial height of the grass would be low on the first week of Wednesday.

During the period from Wednesday to Wednesday. the height of the grass will increase
gradually.

Then on the second week of Wednesday, again the grass gets cut.

So, the height of the grass would instantly become shorter.

This change would show on the graph as a gap between a higher y value and a lower y value.
The same pattern would repeat three more times.

Each week, the grass would gradually increase in height, and then instantly become shorter
each Wednesday.



The above analysis can be graphically represented as shown below:
Height and day of a week cannot be negative, so, the graph will lie in the first guadrant.

On the graph, let y be the height of the grass and x be the course of the weeks:
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(a)
Over the course of the flight, the distance travelled would continually increase from 0 to 400
miles.

For this. the graph will be uphill from left to right.
After that, the graph will be steepest in the middle because, the plane is traveling fastest.
This means, its distance travelled is increasing fastest, during the middle of the flight.

On the graph, let x(r)be the horizontal distance travelled, and f be the time over the course of

the flight.
For this graph, the f axis would be horizontal, and the x axis would be vertical.

Here is a rough graph of the horizontal distance in miles, x(r). as a function of time in

minutes, ¢
xft) 4
miles
400 +
[l
1
60 f (minutes)
(D)

For the beginning of the flight, the altitude would increase from 0 to approximately 35.000 ft.
For this portion, the graph will be going uphill from left to right.

Next, the plane would level off at cruising altitude. So, the graph will remain relatively flat for
some time.

After that, the plane will descend to land at the end of 60 minutes. So, the graph will go
downhill from 35,000 to 0 as the plane is landing.

On the graph, let y{r) be the altitude of the plane as the y value, and f be the time over the
course of the flight as the t value.

For this graph, the t axis would be horizontal and the y axis would be vertical.



Here is a rough graph of the altitude in feet, y(.‘)_. as a function of time in minutes, £

i) 4
feet

35,000

1
60 f (minutes)

(c)

The ground speed is the measurement of speed from the reference of someone on the
ground.

The plane travels 400 miles in 1 hour, so its average ground speed is 400 miles per hour.
However, over the course of the flight, the plane would start from 0 mph and increase to its top
speed, then slow down as it comes in for a landing.

On the graph of the ground speed. let y be the speed, and f be the time over the course of the
flight. For this graph. the f axis would be horizontal and the ground speed axis would be
vertical.

The graph would show this by going uphill until reaching the highest ground speed, and then it

would level out as the plane flies steadily at its maximum speed, then the graph would go
downhill as the plane's speed lessens while it comes in for a landing.

Here is a rough graph of the ground speed in mph as a function of time in minutes, £
ground

speed

500 +
mph

60 { (minutes)

(d)

On the graph of the vertical velocity, we would represent the velocity as the y value and the
time over the course of the flight as the f value. For this graph, the t axis would be horizontal
and the vertical velocity axis would be vertical.

The vertical velocity is the measurement of speed and direction as the plane rises and falls.
While the plane is ascending, the vertical velocity is positive. While the plane is descending, the
vertical velocity is negative.

Initially, the plane starts on the ground where its vertical velocity is 0 mph. As the plane
ascends, it increases its vertical velocity because it is climbing at a fast rate. The graph would
show this change in vertical velocity by going uphill from left to right on this interval.

Eventually, the plane would approach its cruising altitude so its vertical velocity would decrease.
The graph shows this decrease by going downhill. When it is cruising, the plane’'s height does
not change much, so its vertical velocity would be arcund 0. For this interval of time, the graph
would be flat.



After some time, the plane will start to descend which is a negative vertical velocity. As the
plane descends faster, the vertical velocity becomes more negative. The graph shows this by
going downhill from O into the negative

As the plane comes in for a landing, it will start to descend less rapidly. Hence its vertical
velocity will become less negative until the plane lands. The graph will show this by gradually
going uphill and approaching 0. The vertical change is 0, when the plane land.

So the graph will end on the horizontal axis.
Here is a rough graph of the vertical velocity in mph as a function of time in minutes. .

vertical
velocity

=

60 1 (minutes)
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The number M { in millions ) of US cellular phone subscribers 15 shown in the table.

t 1996 | 1888 | 2000 | 2002 | 2004 | 2006
i) 44 69 108 141 182 233

(a) Graph of M as a function oft :

250

/.
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//
180 =
= b
100 /f"

a0 E ol //
0
1994 199 1858 2000 2002 2004 2005 2008
t
(k) From the graph we estimate that the number of cell-phone subscribers at midyear

in 20071 15 125 millions.

From the graph we estimate that the number of cell-phone subscribers at midyear in 2005
15 207 millions.
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Temperature readings T (in °F ) were recorded every two hours from midnight to 2:00Phi
in Phoenix on September 10, 2008, The time t was measured in hours from midnight.

2 i b B I 12 14
r B2 5 4 V5 i B0 3 4




(a) Graph of T az a function of t
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)] From the graph we estimate that the temperature at 90040 15 87 °F
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We havef[x) =3 —x+2
Now, £ (2)=3(2)" —2+2=12
F-2)=3(-2)" - (-2)+2=16
f(a)=3a2—a+2
F(~a)=3(-a)" —(-a)+2
=3z’ +a+2
Fla+)=3{a+1) —(a+1)+2
=3(a* +1+2a)—a+1
=3¢ +5a+4
2f(a)=2(3a" -a+2)
=6a*-2a+4
F(2a)=3(2a)" —2a+2
=12a* - 2a+2
f(czz) = 3(::2:]2 —at+2
=32t -2t +2
Flat)=3{a+1) —(a+1)+2
=3(a* +1+2a)—a+1
=3 +5a+4
2f(a)=2(3a" —a+2)
=6a*-2a+4
F(2a)=3(2a)" —2a+2
=12a" - 2a+2
j(cxz) == 3(:12:]2 —at 42

=3a'—a+2

[f[a)]g = [3(12 —a+ 2)2

=9a" +a? +4-6a° - da+124°
=9%"— 6 +13a% —da+4.

Fla+i)=3{(a+k) —(a+h)+2

=3a? 43k +bab—a—-k+2
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Let 7 (r) denotes the amount of air required to inflate the balloon from a radius of
r inches to a radius of (r+'l)inches

Then

F(r)z V(r+1)—V(r)

= iﬂ'[:?" +1)° = %mﬁ

?T|:[r -H)3 —rﬂ

ﬁpﬁ+&+q

[N N TN Y Y

Flry= 4."T|:?“2 +r+ %}

This iz the required function
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Consider the function

_f'(_r] =443y —x

Now, we need to evaluate the difference quotient

f(3+h)-7(3)
k

for the given function.

The difference quotient can be calculated as follows.
Replace x by 3+p and 3 in f(x). we get
_f(3+h}_j(3)_[4+3(3+h}—(3+hf}—[4+3{3)—f]
h - h
[443(3+h)—(32 447 +2:3-0) |-[4+3(3)-3"]
h
[4+9+3h—(9+ 4" +6h) ] -[4+9-9]
- i
_4+9+3h-9—h —6h-4
h
_3h-K —6h
h
_ =3h-i*
]
=-3-h
rrus FB+h)=1(3)
h

=[5k
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Consider the function f(x)=x".
Find the difference quotient w.

The difference quotient can be calculated as follows:

Find f(a+h). replace x by g+p in f(x)=x".

j"(a+h)=(u::+h:l3
=(a+h)(a+h)(a+h)
=(a" +2ah+h*)(a+h)
=a +3a’h+3al’ + i

Find f(a). replace x by ain f(x)=x.

fla)=4a"

Now substitute fla+hk) and fla) in w.
flark)-fla) o +3dh+3al +i -

h h

:3a’h+3ah’+h’
=

- J’.I(3a2 +3ah+ I ]
- h

=3a’ +3ah+ K-

Therefore, the difference quotient M i5 342 + 3ak+ B3|
h
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Consider the function _,f'(,\-} = l
X

First find f(a}_

Substitute x = a in the function _f'(x) =l_
X

47X Simplify.

[}

ax
evanate £ ()=7(a)
X—da
a=-x

f(x)-f(a) g Sincef(x)-f(a)= ek,

X—da X—a

a-x 1

Simplify.
£ax X=—a

Therefore, the simplified form of the given expression '{{\] _'f(a} s L
X=0a X
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Consider the function

=1

x+1

Now, we need to evaluate the difference quotient

f(x)-1(1)

x=1
for the given function.

The difference guotient can be calculated as follows.

Replace x by 1in f'(x]: we get

x+3_1+3
S(x)=F() _ xe1 141
x-1 x=1
x+3_4
=X+l 2
x=1
x+3_2
—x+1 1
x—1
Thus
.r+3_2
FE)=F0) _e1 1 )
x=1 x=1

We wish to simplify this.

On the top of the right hand side of (1), we get a common denominator of x+1 to add the
fractions. We get

x+3 2 x+3 2{x+1)

x+1 1 x+1 x+1

=.t+3_2.r+2
x+1  x+l1
=.t+3—2.t—2
x+1
%+l
x+1
_—[x—l)
x+1
Thus
x43 2_—(x-1) o
x+1 1 x+1

From equations (1) and (2), it can be seen that

—(.r—l)_

F-10)_ et
x-1 x-1

. x1 1

T x4l x-1

i

T x4l

Therefore f(x}+f(l]= il
x-1 x+1
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x+4

=9

)=

The given function is not defined for the values of = where the dencominator is zero.
1LE.,

x-9=0

S0 we get

So the function 1 not defined at x=3,2=-3.
=0 the domain of the function 15 all real wvalues of x except x=3,x=-3

te, (-o0,-31U(-33)(3,0)
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j(x):ff—_5
X

+x—6

The given function 13 not defined for the wvalues of z where the denominater is zero.
LE.,

P r—6=0

Do we get

X 4+3x-2x—6=0

x(x+3)— 2(x+3) =10

|:x+ 3) [x— 2): a0

x=-3x=2

So the function 15 not defined at x=-3.x=2.

So the domain of the function 15 all real values of x except x=—3,x=2

te, (-0, -3)LJ(-3.2)J(2,0)
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Fio=32-1
The given function iz defined for the values of't.

So the domain of the function 15 the set of all real numbers 1.6, (—GDGD)
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Consider the function.

g()=~N3-1 -2+t
Find the domain of the function.

To find the domain of the function, recall the fact that one cannot take the square root of a
negative and get a real number.

So, anything under a square root must be greater than or equal to zero.
Now, because of the JE in the function, write as follows:
3-rz0
1<3
And

24120
tz-2



So, the domain of the function is the set of all real numbers, which satisfy both the conditions.
Thatis, -2<¢t<3
Or in interval notation, write it as. [—2*3]

Therefore,

The domain of the function is |—2 £r=3 0|'[—2.3]I.
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1
k(X)_'*xz—Sx
h(x)= 1 lx[xﬁ_ﬁ)zx(ﬁ_ﬁx)j
(x —5x)4 [xg—Sx)“ szz—ﬁx)g
(x2~52)F [ —57)
}e[x - [xg—ﬁx)

k [x) 1s not defined when [x— 5) x=0 and x* —5x <0 (because the square root of a

negative number iz not defined (as a real number)).

So the domain of hix) consists of all values of x such that x* = 5x = 0.

Now x =510
= x(x— 5) =0
This happens in
x(x— 5) =0 When x 15 greater than the value of 5.
x(x=5) >0 When x is less than the value of 0.

Hence domain of h s (—ODU) L [5,00) .

Domain is |{—e0,0)u (5, 00)

i L
Yx2—s5x
h [x) is not defined when x° —5x =0
Now x5z >0
= x[x— 5) =0
This happens in two cazes:

Casel x>0 And x—-550
=x>04nd x5 =zx=5
Case? x <0hnd x—5<0
=x<0 And x <5 =x<0

Hence domain of b is [—GD,O)U [5,00)
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say=22
e

0+1

The given function iz defined for the values of u, where
1
1+—=10
w+l
uw+l+1=0
w4220
1 —2
atd
w+lz0
u#-1

Zo the domain of the function 15 the set of all real numbers, except w=—-land u=-2
1LE.,

(0.~ U2 -HU(- 1]
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S(2)=A2-{p

The given function iz defined for the values of z, where
pz0

and

2-.Jp 20
Jp =2

N=zp=4

So the domain of the function 1z the set of all real numbers, where
N=p=d
or

[0.4]
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Consider the function g(x] —Ja-3".
The objective is to find the domain and range of the above function.

The function h(x} is defined only when 4 _ 4? > o since the square root of a negative

number is not defined (it is an imaginary number).
The domain of f consists of all value of x such that 4 _ 42 > .
4-x'20

<4

|x| <3

This means that x > -2 and x < 2.

Therefore, the domain of the function h(x) = Jd-x* i85, =2<x<?2 Thatis, the domain is the
interval [-2,2].

Hence, the domain is [-2,2].
Find the range of the function as follows:

Substitute the values of the domain interval in };(_\_-) =+J4—-x? and find the minimum and

maximum value.

h(-2)= J4-(-2)
=4-4

N

=0
h(0)=4~(0)’

=4-0
2

h(2)=\J4-(2)

0

The minimum value of #(x) is 0 and the maximum value of h(:c) is 2.

Therefore, the range of the function j,(_.{)=,.l'4_x2 is, 0< h(x)g 2. That is, the range is the
interval [0,2]

Hence, the range is [0,2].



The graph of the function ,:;(_l-] =+/4-x* Is as follows:

52h(x)

h(x)=+4-x°

¥
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flx)=2-04x

The given function 15 defined for all values of x.
S0 the domain of the function is the set of all real numbers.
(0,00

Graph of the given function

Ty
s__
s
IS
\ L.
AR
o
ol
X
i 1 1 i i L 1 i 1 1 i i Il 1 i
—_—
£ 4 % -5 = @ 2 4 I S e T8 4
_1-_
ot
R
e
el
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Flx)=x-2x+1

The given function i¢ defined for all values of x.
5o the domain of the function is the set of all real numbers.

(~0,00)



Graph of the given function

¥ owtl-fwtl
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Censider the following function:

fle)=224¢
The objective is to find the domain and sketch the graph of the function.
Since the function is a second degree polynomial.
We know that the polynomial is defined for all values of ¢
Hence the given function is defined for all ¢

Therefore the domain of the given function is all real numbers

In interval notation, the domain is {—:o.a;}

Clearly the given function cuts the x—axis at 1 =0,¢ =<2
And y-intercept of p=2r+¢%is p=0

Therefore, the graph of ﬂ!]=ﬁ+t= looks like as follows:

J@

-k W A ® - 0D O

0 -9 -8 -7 68 b -4 -3 -2 1 2 3 4 6 6 7 8 9 10

Stewart Calculus 7e Solutions Chapter 1 Functions and Limits Exercise 1.1 42E



4zt
Hlt) = —
E=5—
Grven function are defined at all real values except at 2
Hence domain of the function is R~{Z]
The domain of H(t)is |(~00, 2} (2, m)

The graph of A (£)1s

4»‘..‘

-2 -1 1 F
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Here g [x) =+x=3

g(x) 1z defined whenever x—=5=0 ar x=5

Hence ‘domain of gis [5,0{:)‘

The graph of gl:x) 1s part of the parabola as shown below

Y
5.

9(x)=sqrtx-5)
h

%
Y
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Here ¥ I:x) = |2x+1|

F(xj 15 defined for all walues of =, hence the |[domain of F 13|, the set of all real

numb ers.
The graph of F(xj 1z as shown below



:  F(=Abs(2e+1)

¢

,
s

L

—_—

— -
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Consider the function G(x).

3x+

oy 2t
x

Rewrite the function as follows:
x

G(x)=3+—
()=3+1
Clearly, the denominator cannot be equal to zero, hence x =0

Therefore, the domain of G(x) is {-—0010]\._)(070!:-

e
'

The graph ofG(x} is obtained as follows:
If x>0, then |x]=x.

X

G(x)=3+=
(x)=3+>

=4

If x<0, then |x|=—x_
x

G o
(x)=3-2

=3

Sketch the graph of the function G(x) =M }
X

sler’k)
4
3
1
X
X 4 X @ 4 N 3 2 3 4 5
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gix)= |x|—x

When x = 0Othen

glxl=x—x
=10
When x=0then
g(l)=0-0
=1
When x <0then
g(x)
=—-x-x
=-2x

The given function i3 defined for all walues of x
So the domain of the function 1z the set of all real numbers.
(0,00

Graph of the given function

f‘ry
20
19—
16
17+
16—+
151
14
15+
¥ = abrixl-= 220
11+
10+
ot
&+
PN
a4
s+
a4+
54
at
all X
R S R oS o | A PR R
-2 B =7 - =5 =4 5 2 - syl 1 2 3 4 3 ] 7 B 9
-t
5+
—L
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Consider the following function:

f(.r):{"“LZ if x<0,

1-x if xz0.
The function f‘{_r] is defined for all real numbers.

Hence, the domain of _f'(_\-}is a set of all real numbers.

In the interval notation, the domain of f(x) is .



The objective is to sketch the graph of f(x).
Look at the value of the input x. If x <0, then the value of f(x)is x+2.
On the other hand. if x >0, then the value of f{(x)is 1-x.

As —-1<0,
f(-)=-1+2 takef(x)=x+2

=1
As 0=0,
f({}}:l—(} takef(x}:l——x

=1
As 1=0,
f(l):l—l Iake_,"{x}:l—x

=0
Observe that it x <0, then f(x)=x+2. so the part of the graph of f that lies to the left of

the vertical line y =(Q must coincide with the line y = x+ 2, which has the slope 1 and y -
intercept 2.

If x>(.then .f_(x) =1-x. s0 the part of the graph of f that lies to the right of the line y =0

must coincide with the line y=1-x, which has slope _1 and y—intercept 1

Sketch the graph of the function f(x).

From the graph, observe that the open dot indicates the point (0,2) is excluded from the

graph; the solid dot indicates that the point (0,1)is included on the graph.
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Consider the following function.

| ;
3== £ a2
flx)=4""2" "L (1)
2x-5 if x>2

Determine the domain and sketch the graph of the function.



The domain of a function f(x} is defined as the set of those values of x for which the

function f(x] is defined.

The function is defined as Tollows:

| ;
3——x ifx<2
r()={"z
2x-5 if x>2

When x <2, the value of f(x] is 3—%1‘- On the other hand, if y = 2. then the value of
f(x)is 2x-5-
This implies that, the function f(.r] is defined for all real numbers.

Hence, the domain of f(:r} is the set of all real numbers.

In the interval notation, the domain of f(x)is [{~e,0)).
Sketch the graph of f(:r}as follows:

The function f(x] is defined as follows:

| .
I——x ifx=2

fx)={" 2

2x-5 ifx>2

Since. | < 2. the function assumes the following value.
; 1 ) : |
f(l):S—E(]) ifxy<2, f(x]=3—E,\'

5

2

Since, 2 <2, the function assumes the following value.

f(2)=3-5(2) fx<2. f(x)=3-7x

=2

Since 3> 2. the function assumes the following value.
f(3)=2(3)-5 T x>2. f(x)=2x-5
=]



From (1), observe that if y <2, then j'(;;] =3—%x- so the part of the graph of f that lies to
the left of the vertical line y = 2 must coincide with the line y = 3—%1. which has the slope
_lzarad y—intercept as 3.

If x> 2, then f(_rjzzx-s. So, the part of the graph of f that lies to the right of the line

x =2must coincide with the line y =2x-5, which has slope 2 and y-intercept as -5,

From the above information graph of the function f(x}is as follows:

10y

¥ =

—1ID I ( : : ) 4 : : 10

e

-101
In the above graph, the solid dot indicates the point (2,2}. this is included in the graph; the
open dot indicates that the point (2,-I]is excluded from the graph.
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Consider the function,
x+2,ifx<-1
f(x)=

x, ifx>=1

Observe that if y<—1, then .,f'(_r]=_-‘-+2. so the part of the graph of fthat lies to the left of
the vertical line y = ] must coincide with the line y =x+2, which has aslope 1 and y-
intercept 2.

If ¥y»~1,then f(_‘{}:_\':.

5o the part of the graph of fthat lies to the right of the vertical line x = -] must coincide with
the curve y= x*, which is a parabola.

Therefore, the domain of the function is,

(—oo, ).



x+2, ifx<£-1
The graph of f(x)=¢ , . is shown below:
xifx==1

by

(xa 2 £
_,I".'t';:-‘x.*-' xs-1
b

xo=]

L = = L~ = =]

>

10 1 2 3 4 5 6 7 8 9 10

-10

From the graph, observe that the point (—1,1)is included on the graph.
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Consider the function:

x+9if x<-3
_f(.\:]= =2x if ix|‘_13
-6 if x>3

The function defined when x < -3, |.'c|£3. x>3

Therefore, the domain of the function is, .

x+9if x<-3
The following is the graph of f(x)=4 -2x if i.rlSSi

-6 if x>3
o}y
8
[ x+9if x<=3
5 flx)=1-2x if |x]<3

1—6 if x=3
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Consider the line segment jaining the points (1,-3) and (5,7).

Find an expressicn for the function that represents the line segment joining the
points (1,-3) and [5.?]_

Sketch the graph.

Let (x,»)=(1,-3) and (x,.»,)=(5.7)-

The slope of the line segment that contains the points [, y, ],(_r:,yl )is represented as

follows:
A — g
m=22"01
X, =X

Therefore, the slope of the line segment contains the points [I,-}]‘(S_?}is as follows:

7-(=3)
5-1

|
- -
o -l:-l-l-

s

| .t:-.|

Simplify
The equation of the line passes threugh the point (x, y, ) with the slepe mis mathematically
expressed as follows:
(y-»)=m(x-x)
Substitute for (x,, y, ) either the points (1,=3)or (5,7)and m =% in the equation.
(r-»)=m(x-x).
Thus, the equation of the line passes through {I,—]] and m= %is calculated as follows:

5

(r=(3) =3 (x-1)
2(y+3)=5(x-1) Multiply both sides by 2
2y+6=5x=35
2y=5x-5-6  Subtract bothsides by 6

2y=>5x-11 Simplify
5 11
p=—x——
2 2

Therefore, the function that represents the line segment joining the points (1,-3)

and (5,7)is, .,r{,r)%x,%,

The line segment is from x, =1 to x,=35.

Sketch the graph of f(.r] = %,\-—%,l <x<5.

?IL.‘!

B

=]
—_—
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Consider the line segment joining the points (-5,10) and (7,-10).

Find an expression for the function that represents the line segment joining the
points (=5,10) and (7,~10).

Sketch the graph.

Let (5,5,)=(=5.10) and (x,,3;)=(7.-10).

The slope of the line segment contains the points {_rl,_l‘l}‘(.‘l"“_v: )is,

v,
m=i<l
Xy =X,

Therefore, the slope of the line segment contains the points [—s,lu)‘[]‘,—lu}is.

_=10-10
- 7-(-9)
-20
T7+5
_-20
T 12

m

- Simplify
3
The equation of the line passes through the point (x,, y, ) with the slope m s,
(v=»)=m(x-x)
Now substitute for (x,, y, ) either the points (-5,10)or (7,-10)and m= —% in
(y=n)=m(r-x).
Thus, the equation of the line passes through (-5,10) and m= —gis.
5
(y-10)==3(x~(-5))
3(y-10)==-5(x+5) Multiply both sides by 3

3py=30=-5x-25
Jy==5x=25+30 Addbothsides by 30

Jy=-5x+5 Simplify
-
p=——X+=
: 3 2

Therefore, the function that represents the line segment joining the points (-5,10)

and (7,-10})is, j'(_r}: —E.\'+E-
3 3
The line segment is from x, =—5 to x,=7.
[

MNow sketch the graph of f(_r)=—;_r+5,—5 =x=T.

103

8

B
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Consider the following parabola:
x+(y-1)'=0

This equation can be wntten as follows:

:_\'—]}:=—I
y=I1 ="rv"—_.l’
y=1+ J-x

The bottom half of this parabola is given by the fellowing expression:
y=l=v=x
Thus, the function which represents the bottom half of the parabolais | f{x)=1-+/-x
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Consider the circle:

2(p-1)=4.
The circle has radius 2 and center ((,1).

Find an expression for the function for the top half of the circle.

Fe(y-1) =4
(.'I-' - 1}: =4-5 Subtraet both sides by x
—
y=l=v4-x Make square roots on both sides

y=+4—x*+1 Add1onbothsides

Therefore, the expression for the function for the top half of the circle is,

L/ (x)=va-x +1,-25x<2)]

The following is the graph of fix)= \.’4 = _\-5 +1,-2<€x<2:
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In thiz casze the graph iz of a piecewise function defined on two pieces of z-axis:
(1) On [0, 3] the graph 15 a line segment joining the points (0,3) and (3,0)

Therefore it 12 part of the line given by
2-0

y—3= 5 3(:{—0) (Teing two point form)
= y-—a=-x
= y=—x+3

{11} On (3, 5], the graph of {1z a line segment joining the points (3, 0) and (5,42
Its equation is

y-0= :_g(x—B)[Two point form]

= y=2x—-06

Hence, the required function is
-x+3 if0=x=3
flx)= ;
2r—6 if 3<x =5
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Consider the figure as follows:

:.il.-l.'

T

r .

[a5]

X AN S

N ] 3 . [i

4
T

From the above figure, find an expression for the function that represents the line that passes
through the points (-4,3) and (-2,0).

Let (x,)=(~4,3) and (x,,,)=(~2,0)-

The slope of the line segment that contains the points (x,, », ),(x,, v, )is mathematically
expressed as follows:
. Y:— VW .
Xy, =X
Therefore, the slope of the line contains the points (—4,3),(-2,0)is calculated as follows:
- 0-3
2-(4)
_ -3
-2+4

3 e
=—= Simplify

2
The equation of the line passes through the point (xl‘_pl) with the slope mis expressed as
follows:
(y=»)=m(x-x).
Substitute for (x,, y, ) either the points (—4,3)or (-2,0)and m -3 inthe following

. 2

equation.
(y=»)=m(x-x).

Thus, the equation of the line passes through [-4‘3] and m =_2is calculated as follows:
2

(r-3)=-3(x~(-4)
2(}:—3) = —3{,)( +4) Multiply both sides by 2

2y-6=-3x-12

2y==3x-12+6 Add bothsides by 6

2y==3x-6

3.6

’ 2" 2

3
y= —E,\'—3

Therefore, the function that represents the line segment joining the points (-4‘3:}

and (-2,0)is as follows:

fx)= —%I—S,,‘r{—z-



Find an expression for the function that represents the upper half circle which is shown in the
above figure.

The circle has radius 2 and has center at (0,0).
Therefore. the equation of the circle is, y? +y2 =4

Rearrange the equation as follows:

Y=d-x

y=Na—
Therefore, the function that represents the upper half circle is as follows:
f(x)=Va-2,2<x<2.

Find an expression for the function that represents the line that passes through the
points (2,0) and (4,3).

Let (x,))=(2,0) and (x,,,)=(4,3)-

The slope of the line segment that contains the points (x,, »,),(x,,, )is as follows:

Ya— W

X=X

m=

Therefore, the slope of the line contains the points (2,0),(4,3)is calculated as follows:

3-0
m=—-
4-2

3 —
== Simplify

2 pity
The equation of the line passes through the point (In.l’u) with the slope mis as follows:
(y=»)=m(x-x)
Now substitute for (x,, y, ) either the points (2,0)or (4,3)and m =% in the following
equation.

(y=3)=m(x-x)

Thus, the equation of the line passes through [4,3] and m =Eis calculated as follows
2

(v-3)=3(x—4)

2(y-3)=3(x-4) Multiply both sides by 2

2y—-6=3x-12
2y=3x-12+6 Add both sides by 6
2y=3x-6
P D
= B
3
==x-3
7=

Therefore, the function that represents the line segment joining the points (2‘(]}

and [4,3]is as follows:
. 3
f(x) =5x—3,x S

Put the above expressions together, three-piece formula for f is as follows:

ugx—3 if x<=2
2

F(x)={V4-x* if |x|s2

ix—?v if x>2
2
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Let the length and width of the rectangle be x meters and v meters respectively.
Then we know perimeter = 2[x+_y)

= 2x+y1=20

=y=10-x
MNow area of the function 15 given by

& =length % Breath
=S A=xxy

= x%[10-7z)
=10z—7*
; A[x) =10x— x| is the required function,

Clearly x has to be greater then zero and less then 10, (otherwise this other side
would be of negative length)

Here domain of A(xj is D=z <10
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Let the sides of the rectangle be x and v meters then
Area = length xbreadth

=l6=2xy
16

:}yz_
X

How Perimeter (P) 15 given by

F=2{x+
=F= 2(x+E) = 2;{—1—2
x x
Hence the required function is
P(x) = 2x+£
x

Mow [The demain of this function is x » 0]
(since the lengths must be positive quantities)
Ifwe take x>y, then the domain would be x = 4.
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Let the side of the equilateral triangle be x units and its height be h units.
The altitude meets the opposite side (base) at its mid point creating a right angled

p . x ,
triangle of sides %, — and z units

A
s | hS
|
|
|

I
|
|
|
|

®

By Pywthagorean Theorem, we have

LY
}z2+[§] SrE
2
=47 =x2—x—
4

3t

4
— -\‘I@X
2

= h




Let A[x) represent the area of this triangle, then

A[x) = %XbaSBXheight

=l><x><.32

A[x) = g

This 15 the required function
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Let the edge of the cube be a units then its surface area 3 is given by
8= 6a’
and its volume is given by

V=a
:azw
.'.S=6(W)2
—|g=6p¥

This 15 the required function
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Let the height of the box be h meters and the side of its square edge be ‘o’ meters,
Then wvolume (V) of the box is

I =ak

=2=ah
2

=h="
a2

Iow, the total surface area of the open box 13,
S =dak+a® (4 walls + bottom)
Substituting the value of &, we get

,S':élc:cx%ﬂ:;2
a

-2, ,a=0
[#]

This 15 the required function
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Let the height of the rectangular portion of the window be h ft. The perimeter of
the window 15

P=x+2k+ ﬂ'?x {Fadius of semi-circle 13 i)

=30= 1+ 2+ 2

1 ox
2&:5(30—:{—?] -—- (1)



=

| ST

X

Fig. 1

MNow area of the window is

A =area of rectangular region + area of semicircular region

1 P
A=hxz+_m| —
2 2

2
X
= A=hx+—

Substituting value of b from (1) we get
2
A:%[m—x—§3]+fi-

2 8
2 3 2
_ges & O ollE
g 4 2
L
=15 -2y
2

Or |4=15x—x" (%-ﬁ-ﬂ]

2

;A:ﬁx—%{4+@
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The length of the cardboard is 20 in and width is 12 in.

Now cut out equal squares of side x at each corner of the cardboard to construct a box with
an open top as shown in the below figure.

The box with open top is shown below:

x‘C X

B

1=202x

W1

b=12-2x



Let 1, b,k are length, width and height of the open box.
Find the length of the box using the first figure.
x+f+x=20
2x+1=20
{=20-2x
Find the width of the box.
x+h+x=12
2x+b=12
h=12-2x
And height f = x.
Volume of the box is,
V{x}=!bﬁr
= (length){ widht )( height)
=(20-2x)(12-2x)x
=(20-2x)(12x-2x%)

=4x’ —64x* +240x
Therefore, the volume of the box in terms of x is V(Jr}:f-t_\r't —64x° + 240x.

Now find the range of the variable .

The dimensions of the box are always greater than zero.
So the height h=x>0, ----.. (1

In the same way the width p > 0,

b=0
12-2x>0
-2x>=12 )
x>0
x<b
Also sclve the inequality [ =0,
20-2x>0
=2x>=20
x>0
x=10

L (3)

Mow take the intersection part of all the three inequalities (1), (2) and (3) because the x must
satisfy all these three inequalities.

So, by considering (1), (2) and (3) conclude that the range of the variable x is D <x <6,

Hence, the required volume of the box in terms of x is

V(x)=|4x" -64x" +240x, 0< x<6]
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Basic monthly charge $35
MNumber of free minutes = 400
Charges for each additional minute of usage = 10 cents
The monthly cost in dellars 15 represented by C
The total number of calls 15 =
The cost function is
£ ,x =400
Cix)= 1
35+E[x— 400) ,x =400

The graph of the function Cix) az a function of x



301

i

10—+
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Wamimum speed permitted on freeways =65 mi/h

Ilinimum speed permitted on freeways =40 mi/ h

Fine for violating these limits iz $15 for every mile per hour abowe maximum speed or
below minimum speed.

Amount of fine as function & 15

15(40-x) if 0= x <40
Flx)=40 £ 40=x<65
15(x-65) if x=63

Graph of F(x)
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Basic monthly charge $10

Cost added per kK'Wh for first 1200 K'%Wh =6 cents
Cost added per kK'Wh for above 1200 Wh =7 cents
The monthly cost in dollars is represented by E
The total amount of electricity consumed 15 %

The cost function is

E(x)z

6
W=  x<1200

g2+ L (x-1200y +%>1200
100

The graph of the function E{x) as a function of x
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(&)

Let E be the rate of tax and I be the income, so E 15 the function of L
ow we have been given that, there is no tax income up to 10000
So R(I=0  for T=F10000

Ifthe incorme I iz in the interval  $10000= T <$20000, then the tax rate iz 10%
So R(D=10 @4) for F10000< I <F20000

If income iz more than $20000 then the tax rate i= 15%
Then E(D=15 (%4) for I 520000

Mow we can write the tax rate B as a function of T as follows

0 @) for T=$10000
RO=110 (%) for $10000<I < $§20000
15 () for I=$20000

Mow we can draw the graph of B (I) as follows

Ry

d T T T T
a LR TOO0 19000 20000 E00D 20000

Incarre | in dofars)
Fig.1



B We have to calculate tax on income of § 14000

Since there is no taz if income I<$10000
So non-tazable income = § 10000
Then tazable income 15 = 14000-10000  dellars
= 4000
Zince the total income is in the interval {10000, 20000]
S0 the income tax = 10% of 4000

= 4000 ><E =400
100

Thus | tax on income of $14000 = $400]

Mow we have to calculate the taz on income of § 26000
First we breakcup thizs income as follows
F26000=F 10000+ % 10000+ § 5000

Tax on first § 10000=10

Tax on second § 10000 = 10% of § 10000

Taz on last § 6000 = 15% of § 6000

Then total tax on income of § 26000
= 100000+ 1000001+ 6000x0.15 deollars
=$ 1900

So the | tax on income of $26000=§ 1900]

i Since there is no tax if income I=$10000, so graph of tax T(T) will start from
the point (10000, 0%
Ifthe income I=510000 andI=<% 20000, then tax rate iz 10%
Maximum tazable income in this interval s =§ 20000 - § 10000 =% 10000
Then mazimum tax in this interval = 100000 1=F 1000
Therefore curve passes through the point (20000, 10007
Since in this interval the tax rate 15 constant 10% then curve will be a straight line
Joining the peints (10000, 0% and (20000, 10007
Mow if income tax I = 320000, then the tax rate 15 15 %
Sotax T (D) = (J-200000=0.154+1000  dollars

Cr T =015/ -2000 dollars
Therefore the graph of tax T (T) 15 as follows
F
L KR
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10664
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We have to give two examples of step functions that arise in everyday life uses
There are many role-plaving games handle experience and leveling.

For example, a certain game could establizh that 1 to100 corresponds to level 1, and 101
to 200 to level 2.

Thiz could be modeled by a step function because there 15 a range of values that are
defined by one level We could then express “level” as a function of “experience”™ (exp):

—— _1 D=exp =100
el =15 101 2 exp = 200

Another common usage of step functions 1z onfoff processes where things immediately
change their state. For the sake of argument, we could say that a light bulb turning onis a
step function Say we set the time that the switch is flicked atf= 0.



Then it follows that we have a step function where forf < 0, the light emitted by the bulk
120, but for £ >0 it 15 1 (where 1 represents the “on” state).
The graph this example:

From the graph we can observe that, there is a step between 0 and 1, hence we call it as
step function

Stewart Calculus 7e Solutions Chapter 1 Functions and Limits Exercise 1.1

I [x) 1z an odd function) because its graph 15 symmetric about the origin.

4 l:x) 15 an even function) because 1tz graph 15 symmetric about the y-axs.

Stewart Calculus 7e Solutions Chapter 1 Functions and Limits Exercise 1.1

‘f [x)is neither even nor odcq function becausze itz graph iz neither symmetric

about the origin nor the y-axs.

‘g (x) 12 an even function|because its graph 15 symmetric about the y-azxis.

Stewart Calculus 7e Solutions Chapter 1 Functions and Limits Exercise 1.1
(A4)

=ince the graph 15 of an even function there it 15 symmetric about the v-axiz. Hence
v (3, 3) has onthe graph there (-5, 3) must also be on the graph.

B Since the graph 15 of an odd function it 15 symmetric about the origin. Henee if
(3, 3) lies on the graph, then (-5, -3) must also be on the graph

Stewart Calculus 7e Solutions Chapter 1 Functions and Limits Exercise 1.1

(&)  Iffis an even function the completed graph will be symmetric about the Y-ams
Hence the required graph iz

Y

A

(B) Iffis an odd function, the completed graph will be symmetric about the origin,
Hence the required graph 1=
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Consider the following function:

X

f(x)=

41
To determine the function is even or odd, use even and odd function definitions.
Ifafunction f satisfies f(-x)= f(x) for every number x inits domain, then £ is called
an even function.
If a function f satisfies f(-x}:—__f[x} for every number x in its domain, then f is called
an odd function.

Replace x with —x, in f(x)= z

O+l
e G2

1=

-.rzx+l

—-1(x)

Therefore, the function £(x)= x 1 is an .

X+
Check the solution using graphing utility.
Sketch the graph of f/(x).

& ¥V

is symmetric, about the origin.

Observe that, graph of the function _,!"(x] =

Y
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Consider the following function:

2
X

f(x)=

To determine the function is even or odd, use even and odd function definitions.

41

Ifafunction f satisfies f(-x)= f(x) for every number x inits domain, then f is called

an even function.

If a function § satisfies f{—x}:-_f[x) for every number x in its domain, then £ is called

an odd function.

Replace x with =x, in f(x).

(=)

—_ )= ——
f( } (——x}4+f
1
=/(x)
Therefaore, the function f(x)= :"1 is an .
X+

Check the solution using graphing utility.
Sketch the graph of f(_t].

2

is symmetric, about the y—axis.

Observe that, graph of the function f(x) =

el
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Consider the following function:

X,

flx)=

¥+l

To determine the function is even or odd, use even and odd function definitions.

Ifafunction f satisfies f(-x)= f(x) for every number x inits domain, then f is called

an even function.

Ifafunction f satisfies f(-x)=—f(x) for every number x in its domain, then f is called

an odd function.

Replace x with —x, in f(x).
(—x)

(-x)+1

-X

1)

il
The function f(-x)# f(x) and f(-x)=-f(x), so conclude that f is neither even nor
odd.

. X
Therefore, the function f(x)=—1 is [ neither even nor odd].
X+



Use graphing utility to check the solution.
Sketch the graph of f(.r].

x
Xl=
f{ﬁm
E
8 .4 8§ 2 2 1 2 3 4 £
-1
iy |
3
4

From the graph, cbserve that the function f(x)= 8 s symmetric, neither about the y-
x+1

axis nor about the origin.
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Consider the following function:

f(.‘r]:xlr].
To determine the function is even or odd, use even and odd function definitions.

If a function f satisfies _f(-_x]zf[,r) for every number x in its domain, then f is called

an even function.

If a function § satisfies f(—x} = -f[x) for every number x in its domain, then £ is called

an odd function.
Replace x with -x, in f(x).
F(=x)=(=x)|-+]

=i

=—(x})

=~1(x)

The function f(-x)=-f(x), soconclude that £ is an odd function.

Therefore, the function f(x)=x|x| is



Use graphing utility to check the solution.
Sketch the graph of £ (x).

_;'"‘j'
JFix)=x|x|

5 ;

2

1

fib
X

-3 1 2 3

-4

From the graph, observe that the function f(_-c] =x[x| is symmetric, about the origin.
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Consider the following function:

f(x)=1+ 3 =x'.
To determine the function is even or odd, use even and odd function definitions.

If a function f satisfies j'(-x]:f(x) for every number x inits domain, then £ is called

an even function.

If a function f satisfies f(-ﬂ:-f(x} for every number x in its domain, then £ is called

an odd function.
Replace x with —x, in f(x).
F(=x)=143(=x)" =(=x)'
=143z -x'
=f(x)

The function f(-x]zf(x}, so conclude that # is an even function.

Therefore, the function f(x)=1+3x"-x"Is



Use graphing utility to check the solution.
Sketch the graph of _f'(_r}_

ol _,J"|‘.‘4C}.=]:+3JC2—.7C4
- 5t
2
Fi-1)4 4 1 > fi1)
\ X
3 3 2 1 0 1 2 3 4
-1
2
-4

From the graph, observe that the function f(x) =1+3x% —x* is symmetric, about the y -

axis.
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Consider the following function:

f(x)=1 +3x° =2’
To determine the function is even or odd, use even and odd function definitions.

If a function f satisfies If(-_r] :f(x) for every number x in its domain, then £ is called
an even function.
If a function f satisfies f(—x}: -‘f[x) for every number x in its domain, then £ is called

an odd function.

Replace x with =x, in f(x).

F(=x) =143 (=)' ~(-2)
=1-3x" +x°

The function f(-x)# f(x) and f(-x)#—f(x), so conclude that f is neither even nor
odd.

Therefore, the function f(x)=1 +3x* —x’ is [ neither even nor odd].




Use graphing utility to check the solution.

Sketch the graph of f(x).

&y

L
[

(5]

¥ =

From the graph, observe that the function j'(,\-] =1+3x* —x is symmetric, neither about the

y—axis nor about the origin.
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If fand g are both even function
F{=x)=7(x]
gl-xl=z2(x)

Now
(f+2)(-%)
=f-x)tel-=)
=f(x)+elx)
=(/+e)(x)

Hence, /4 gtz an even function.

If fand g are both odd function
S(=x)==7(x)
g{-x)=-g(x)
Mow
(f +e)(-x

F=xl+e(-x)

—f{x)-el(x)
= —[f (x)+2(x)]
-(f+g)(x)

Hence, f+ gtz an odd function.



Iffis even and g1z odd function

J(=x)=1(x)
gl-x)=-g(x)
Now
(f+e)(-x)

=7 (=x)+eg(-x)
=7 (x)-g(%)
Therefore,

(F+g)l-x)=(S+e)(x)
(F+g)(-x)=-(f+e](x]

S0, F+ gis neither even nor odd function
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If fand g are both even function
f=x)=1(x)
g(-x)=g(x)

How

(&)(-=]
=f(-%)g(-3)
=f(x)elx)
=(72)(x)

Hence, fzis an even function.

Iffand g are both odd function
F(=x)=-7(x)
gl-x)=-g(z)

How
[;g)(—x)
J(=x)e(-7)
[ S ()][-2(x)]
f(x)elx)
( 2)(7)

Hence, fziz an even function.

Iffis even and g 1z odd function
S(=x)=7(x)

g{-x)=-g(x)

Now

(&) (-]

=7 (=x)a(=x)

= 7 (x)[-2(#)]

=-f(x)e(x

=—rz(x)
Therefore,
S0, fziz an odd function



