Solutions to Extra Curve Sketching Problems

Section 5.3-39-48
5.3-39 f(x) =xe*
Step 1: F(x) = (x)eX +x(e¥) = (1)eX + xe* = (x + 1)eX and f(x) = (x +
1) e* + (x +1) (e¥) = (1)eX + (x + 1)eX = (x + 2)e*. The “interesting values” of f are

—1 and -2, which divide the domain (—o0, o) into three intervals: (—oo, -2), (=2,-1)
and (-1, o).

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

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

f(x) — 0 + + +
S (x) - = = 0 +
f(x) —3*—027 —14—036 f0)=0
ez e B

Step 4:  Plot the A
“interesting points” and
connect them with curves 10
which are either left or
right half-smiles or half- 9
frowns.
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5.3-40 f(x) = xe 2>

Step 1: f(x) = (x)e > + x(e2¥) = (1)e™? + xe 2X(=2) = (=2x + 1)e ¥
and f(x) = (=2x + 1)'e ? + (=2x + 1) (e72¥)" = (=2)e 2¥ + (=2x + 1)e ?¥(-2) =
(4x — 4)e™* = 4(x — 1)e~?*. The “interesting values” of f are ; and 1, which divide

2

1
the domain (—o0, c0) into three intervals: (—oo, ), (

1
ik

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

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

)and (1, 00).

1
-1
2’

1 1 1
< (=g)| 5 Gy v e
f"(x) - — — 0 +
S (x) + 0 - - -
f(x) | f(O)=0 i40183 i*OlSS
T 2e 7 e2
Step 4: Plot the
“interesting points” and
connect them with curves
which are either left or
right half-smiles or half-
frowns.
y
1
a)
-1 D 2 3
-1
-2
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5.3-41 f(x) = x2e2x 5

Step 1: f/(x) = (x)e? + x2(e?) = (2x)e 2 + x2e2%(=2) = (-2x2% +
2x)e 2% = —2x(x —1) and f"(x) = (=2x2 + 2x)"e 2% + (=2x2 + 2x) (e 2¥) = (—4x +
2)e X+ (=2x%+2x)e %X (=2) = (—4x+2)e > + (4x? —4x)e >* = (4x%>-8x +2)e ?* =
2(2x°% —4x + 1)e 2~

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

—(-4) V(4?2 -4Q)1 _4+VI6-8 _4+8 _4x2V2 242 . 2
2(2) B 4 4 4 2 ST 27
Step 2: Put these values of x into increasing order. 0,1 — \/7?, 1,1 + ?
Step 3: Put together as good a table as you can.
V2 V2 V2 /2 V2 /2
x (—0,0) | 0 (0,1—2 1->(1-51 1 (1,1+%) > vz
S (x) + + + 0 - —
f(x) — 0 + + + 0
f(x) + 0 + + + 312 = (0.135
Step 4:  Plot the
“interesting points” and

connect them with curves
which are either left or
right half-smiles or half-
frowns.
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5.3-42 f(x) = x2e?x

Step 1: f(x) = (x?)'e2¥ + x2(e2¥) = (2x)e?* + x2e2¥(2) = (2x2 + 2x)e?* =

2x(x + 1)e?® and f”(x) = (2x2% + 2x)"e?* + (2x2 + 2x) (e2¥)" = (4x + 2)e2* + (2x2 +
2x)e%X(2) = (4x + 2)e X 4+ (4x2%2 + 4x)e®* = (4x%2 4+ 8x + 2)e?X = 2(2x2 +4x + 1)e?*.

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

sssss

-(4) +/(4)2-4(2)1 -4+/16-8 —-4=/8 -4x22 —ziﬁ__HQ

2(2) B 4 4 4 o2 T2
Step 2: Put these values of x into increasing order. -1 — \/75, -1,-1+ \/7?, 0
Step 3: Put together as good a table as you can.
x N 1-2 IR N D I B 1+ 2 1+ Y2

2 2 2 2
S (x) + 0 - - - 0 i
f(x) + + + 0 - - -
1

f(x) + 0 + e + + +

Step 4: Plot the “interesting points” and connect them with curves which are ei-
ther left or right half-smiles or half-frowns.
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5.3-43 f(x) = xe* 5

Step 1: 1f(x) = (x)e* +x(ex2)' = ()X’ + xeX’(2x) = (2x2 + 1)eX* > 0 and
Fr(x) = 2x2+ 1) e + (2x2 + 1) (exz)' = (4x)eX + (2x% + 1)eX* (2x) = (4x)e* +
(4x3 + 2x)eX" = (4x3 + 6x)e*” = 2x(2x2 + 3)e*’.

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.

X (=00,0) | 0] (0, 0)
J(x) — 0| —+
"(x + + | +-
S (x) y
10
f(x) - 0| +
8
Step 4:  pPlot the °
“interesting points” and 4
connect them with curves 2
which are either left or R
right half-smiles or half- X
-2 -1 ) 1 2
frowns. -2
-4
-6
-8
-10
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5.3-44 f(x)=e

w
/N
m\

s

f(x) = (ZX‘?’),e*xLz + (2x‘ )
(—6x‘4) e‘x%+(2x‘3) e <2X_3> = <_6 + 4) e = (_GXZ hi 4) e %2 = —6xO (x2 — g) e 52
The “interesting values” 0 and i\/g.

Step 2: Put these values of x into increasing order. — 5,0, 3

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

0 ) D R 5

[ (x) + 0 — und — 0 +
f(x) — — — und - + +
F(x) <1 e 2 =0.22 + und + e 22022 <1

Step 4: Pplot the “interesting points” and connect them with curves which are ei-
ther left or right half-smiles or half-frowns.

Y
1.6]
0.7%
05

0.2%

0.0 X
-5 -4 -3 -2 -1 0 1 2 3 4 5
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5.3-45 f(x)=xInx

—~_

Step 1: The domain of fis (0,0). f'(x) =(x)'Inx +x(Inx)" = (1)Inx +X91c =

Inx + 1 = 0if Inx = —1. Taking exponentials, we get x = ¢™¥ = ¢~! =

Q| =

1
Al " = —.
so f"(x) >
“ - I ]_
The “interesting values” are 0 and .

1
Step 2: Put these values of x into increasing order. 0, -

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

x 0+ 1 LN

( e) e (e )
S (x) + + +
fx) | - 0 +
F(x) - —i =_-0.37| f(1) =0

Step 4: Plot the “interesting points” and connect them with curyes which are ei-

ther left or right half-smiles or half-frowns.
y
N




5.3-46 f(x)=x?Inx

Step 1: The domain of f is (0,). f'(x) = (x%)' Inx + (x?)(Inx)" = 2xInx +

xzi =2xInx+x=x2Inx+1)=0ifx =0orlnx = —é. Taking exponentials, we
1
get x = e"X = 72 = NG
Also f"(x) = 2x)' Inx+ (2x)(Inx)" +1 = 21nx+2x)16+1 =2lnx+3=0iflnx = —2.
1

Taki tials, tx=en¥—e2 =

aking exponentials, we get x = e e eve
The “interesting values” are O L and L

g ) \/é’ e\/él

1 1
tep 2: Putth 1 f x into i i der. 0,——, —
S p u ese values oI X 1nto 1mcreasing orader ,e\/z,\/z

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

S (x)
S (x) + 0 - -

3 . 1. _
F(x) - —5o5 = —0.07 —5g = 018 f(1) =0

- o) % [Ged % [Ced
— - +

Step 4: Plot the “interesting points” and cygnnect them with curves which are ei-
ther left or right half-smiles or half-frowns. 3 d
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5.3-47 f(x) = 12;‘
Step 1: The domain of f is (0, «).

(x3)(Inx) - (nx)(x?) _ ) (1) - M0)(2%)  x_2xInx _1-2Inx

OiflInx = ; Taking exponentials, we get x = e™* = ez = Je
Also £ (x) = BDA=2I0)" — (1-2Inx0) () ) (-25) - (1 -2mx)(3x)
o (X3)2 o x6 o
-2x2—-(1-2Inx)(3x?) -2-(1-2Inx)(3) 6lnx-5 £l — 5
por = pr = por =0ifIlnx = 6

. . 5
Taking exponentials, we get x = e™* = 6.

. . 1 5
The “interesting values” are 0, e2, and e-s.

[o([%]

Step 2: Put these values of x into increasing order. O, e%, e

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

X <O,e%) e% (e%,e%) e% (e%,oo)
S (x) - — — 0 +
S (x) + 0 — — -
) |- 216 ~1.36 6; =016 £(1) =0

Step 4: Pplot the “interesting points” and connect them with curves which are ei-
ther left or right half-smiles or half-frowns.

sssss



Inx

5.3-48 f(x) =

N|—

X

Step 1: The domain of £ is (0, »).

ey = XD Inx) — () by b (L) - et TN
S = (x2)? - X B X B
2;:gx=01f1nx=20rx=e2

2x3) (2 -Inx) - 2 -Inx) (2x)"  (2x?) (=1) = 2 —-Inx) (23x}
Also f" (x) = ( ) nx<2X§>2 nx ( X ) _ ( X )( ) — n.x ( 2X ) _

1 1
—2x2 - (2-Inx) (3x2) 2 -3(2Inx) _3nx-8 8 o,
- — —°_ -3 —

4x3 4x? 4x

nNolw

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

Step 2: Put these values of x into increasing order. 0, e?, e%

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

X (O,ez) e’ (ez,e%> e’ (e%, oo)
x| - - - 0 T
S (x) + 0 . . .
Fx) | f) =02 =074 8 070

e 3es

Step 4: Plot the “interesting points” and connect them with curves which are ei-
ther left or right half-smiles or half-frowns.
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