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Sketching Products of
Log and Exponential Functions

Example 1: f(x) = xe*

Step 1:  f(x) = (x)eX +x(e¥) = (1)eX + xeX = (x + 1)eX
and
f"(x)=(x+1)eX+(x+1)(eX) =(1)eX+(x+1)eX = (x+2)e*.
The “interesting values” of f are —1 and —2, which divide the
domain (—oo, ) into three intervals: (—o, -2), (=2,—1) and
(—1, 00).

Step 2: Put these values of x into increasing order.

-2,—-1
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Step 3: Put together as good a table as you can.

X (—oo0, —2) -2 (-2,—-1) —1 (=1, )
" (x) — 0 + + +
f(x) — — — 0 +
f(x) —E*—O 27 —l*—O 36 | f(0)=0
e2 e B
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.
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PESERRIER /o - xe >

Step 1:  f(x) = (x)e 2¥ + x (e72¥) =
(1)e 2% + xe 2X(=2) = (=2x + 1)e %X and
f(x)=(-2x+1e**+(-2x+1) (e ?¥) =

(=2)e %X 4+ (=2x + 1)e 2X(=2) = (4x —4)e °* = 4(x — 1)e °¥,

1
The “interesting values” of f are > and 1, which divide the

domain (—o, ) into three intervals: (—oo, %) (% 1) and
(1, 00).

1

Step 2: Put these values of x into increasing order. > 1

Step 3: Put together as good a table as you can.
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1 1 1
X <_°°’§) > (5’1) ! (1, )
f//(x) . . . O
f(x) + 0 - —
1 1
fx) | £(0)=0]| - =0.183 — =0.135
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.

<

> X
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PESEIBIEEY /) - <'c >

Step 1@ f'(x) = (x¥)e 2 + x2 (e7%) =
(2x)e %X 4+ x2e72X(=2) = (—=2x% +2x)e %X = —2x(x — 1) and
F(x) = (=2x% +2x)e ¥ + (=2x° + 2x) (e7%¥) =
(—4x +2)e %X 4+ (=2x2 +2x)e %X (=2) = (—4x + 2)e 2¥ +
(4x°% —4x)e ¥ = (4x° —8x +2)e °X =2(2x°% —4x + 1)e %*.

The “interesting values” from f’ are 0 and 1, and those of f"
are:

—(-4) +/(-4)2-4(2)1 4+/16-8 4+/8 4+22
2(2) B 4 4 4
2 +/2 V2

=1+ —.

2 2
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Step 2: Put these values of x into increasing order.

O,1—§,1,1+§

Step 3: Put together as good a table as you can.

X (—0,0) | O (O,l\/?> 1—£ <1ﬁ,1> 1

2 2 2
S (x) + + + 0 — —
f'(x) - 0 + -+ + 0
f(x) — 0 - - - 1. 0.135

e2
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.

P e

1
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JESERIE /(o) - '

Step 1:  f/(x) = (x?)e? + x? (e) =
(2x)e2X 4+ x2e?X(2) = (2x°% + 2x)e®X = 2x(x + 1)e?* and
f(x) = (2x°% +2x)e** + (2x° + 2x) (e?¥) =
(4x +2)e?X + (2x2 +2x)e?*(2) = (4x +2)e X + (4x° +4x)e?X =
(4x2% +8x +2)e?* =2(2x2% +4x + 1)e?*.

The “interesting values” from f’ are 0 and 1, and those of f"
are:

~(4) £/4)?2-42)1 _ -4+/16-8 _-4+.8

2(2) 4 4
—412&2—21ﬁ: V2

—1 +

4 2 2
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Step 2: Put these values of x into increasing order.
V2 V2
-1 - > ,—1,-1+ > , 0
Step 3: Put together as good a table as you can.
-2 -2 V2 V2
X (—oo, > ) -1 - (—1— > ,1) —1,—1+7
f// (X) + _
S (x) + +
S (x) + +
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.

> X
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(BXample sy / (x) - xe*

Step 1:
f(x) = (x)eX +x <€X2> = (1)eX +xe* (2x) = (2x%2+1)eX >0
and f(x) = 2x2 + 1)eX + (2x2 + 1) <3X2> —

(dx)eX” + (2x2 + 1)eX" (2x) = (4dx)eX” + (4x3 + 2x)eX’
(4x3 + 6x)e*" = 2x(2x2 + 3)eX”.

The only “interesting values” is 0.

Step 2. Put these values of x into increasing order. 0

Step 3: Put together as good a table as you can.
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X (—00,0) | 0 | (0,00)
S (x) — 0| —+
S (x) + + | +-

f(x) -~ 0 -
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.
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f(x) = (2x‘3> e + (2x‘3> <e_x%) =

(2(—3)x‘4> e~ + <2X_3>e_x <_%) _
(ox)e o (2x5) e (2x9) = (84 4) -
(—69;26+ 4) o g6 (Xz - %) o

2

The “interesting values” 0 and =+ 3
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Step 2: Put these values of x into increasing order.

Step 3: Put together as good a table as you can.

S (x) - 0 - und

S (x) - — - und

_I_

f(x) <1 e”7 = 0.22 - und

oo
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.

ey

=
PO
Uy |

(=

> X
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NESERIERE 1 - <o
Step 1: The domain of f is (0, o).

f'ix)=(x)Inx +x(Inx) = (1) Inx +xi =lnx+1=0if

1
Inx = —1. Taking exponentials, we get x = ¢™¥ = ¢~ = 5
Also f"(x) = 1
= —.
i : ” 1
The “interesting values” are 0 and S

1
Step 2: Put these values of x into increasing order. O, -

Step 3: Put together as good a table as you can.
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1 1
X (o P (5
' (x) + + +
S (x) —~ 0 +
f(x) -~ -0.37 | f(1) =
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.

<

> X
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NESEERIER] 1 - <~
Step 1: The domain of f is (0, ).

f(x)=(x*)Inx + (x*)(nx) = 2xInx +x2l =2xInx +x =

X
1
x2Inx+1)=0if x =0orlnx = 5 Taking exponentials, we
1
get x = "X = ¢72 = 7
1

Also f"(x) = 2x)Inx + 2x)(Inx) +1 =2Inx + 2x; +1=
2Inx +3=0iflnx = —%.
Taking exponentials, we get x = "X = ¢~2 = 1

) e\/é'

15 . ” 1 1

The “interesting values” are 0, —, and —=

Ve’ NC
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Step 2: Put these values of x into increasing order.

1 1
‘ee' e

0

Step 3: Put together as good a table as you can.

1 1 1 1 1
< oGl s Lew)l
f//(x) . . . O
f(x) + 0 - —
F(x) - —2%3 = _0.07 —% = _0.18
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.

<

0o
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Inx
(Example 9: f(x) =5

Step 1: The domain of f is (0, ).

(x?)(nx) — (nx)(x?) _ () (§) - n0@x)

f(x) = (x2)2 x4
_ 1-21 1
X i:i Inx _ xgnx = 0if Inx = . Taking exponentials,

we get x = e"X = o7 = /o
(x3)(1-2Inx) — (1 -2Inx)(x3)

Also f(x) = (x3)2
(x3)(—2%> — (1 -2Inx)(3x?) —2x2 — (1 -21lnx)(3x2)
x6 - x6 -
—2—-(1-2nx)(3) 6lnx-5 0if In x — S
x4 x4 6

5

Inx _ 06

Taking exponentials, we get x = ¢
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. . , 1 5
The “interesting values” are 0, ez, and es.

Step 2. Put these values of x into increasing order.

1 5
0,e2,e6®

Step 3: Put together as good a table as you can.

X (O,e%> 0 (e%,e%> ot (ees,oo
S (x) — -~ — 0

f(x) + 0 —~ -

f(x) - zie = 1.36 62% =0.16 | f(1) =0
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.

P e

1

> X
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NESGPIENO| /() -

X

No|—

Step 1: The domain of f is (0, o).

(xH)(nx) - (Inx)(xt) &2 (3) — nx) (3x72)

4 x — — —
F'(x) e .
1 %lnx

I T T 1

X2 x2  _

X

2_1131)( = 0iflInx =2 or x = e?

2X?2

<2x%) (2-Inx) — (2-Inx) (Zx%)

Also f"(x) = _

(2]
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4x3
1 1
—2x2—(2—1nx)(3x2) —2-3(@2-Inx) _3lnx-8 .
4x3 4x% 4x%
8 8
lnx=§orx=e3

. . 8
The “interesting values” are 0, e, and e3.

Step 2: Put these values of x into increasing order.

8
0,e°,e3
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Step 3: Put together as good a table as you can.

X (O,e2> e? (ez,e%> es
S (x) — -~ - 0
f(x) + 0 — —

= 0.70

Fx) | f(1) =0 gio.m

Wl
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Step 4: Plot the “interest-
ing points” and connect them with
curves which are either left or right
half-smiles or half-frowns.

)4
1/\
—&— —0—
0
) 5 10 15 X
y



