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Supplemental Solutions for the Derivative Formulas Lab

Exercise 5.1
511 f(X) =%x6’11 512 y=-5t" 513 y(u)=12u"?
f'(x):1—11x5’11 %:3&8 y’(u):4liz’3
1 _3 SR
T v u
514 2(a)=ea” 515 z=8t"" 5.1.6 'r=¢%§-
Z(a)=erxa”™ % _ _ogt9”? _ g
t_ 28 ar _ 4,0
\/t—g dt ] 3 .
32
Exercise 5.2 o

5.2.1 y =5sin(x)-cos(x)

%:%(SSin(x)).COS(x)+53in(x)-%(005(x))

=5c0s(X)-cos(x) +5sin(x)-(—sin(x))
=5c0s’ (x) —5sin* (x)

5.2.2 y=—t"-e

ﬂ:i(ﬁtzj.et +§t2 .i(et)
dt  dt\7 7 dt
=Et-et +Et2et
7 7

_ 5te'(2+1)
- 7
5.2.3 F(x)=4x-In(x)
d

F'(x)=&(4x)-ln(x)+ 4x-di(|n(x))

X
1
=4 4x-=
n(x)+4x -

=4In(x)+4
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5.2.4 z=x"-sin"*(x)
%:%(xz)-sin‘l(xhxz-%(sin‘l(x))
] 1
=2x-sin"(x)+ x*-
(x) —
2xsin” () + =
=2xsin(x) +
1— x?

5.2.5 T (t)

T'(1)

(1+17)-tan"*(t)

%(u t*)-tan " (t) + (1+ tz)-%(tan‘l (1))

=2t-tan"*(t) + (1+t?)- !
(t)+(1+t7)

1+t2

=2ttan~ (t) +1

1,
5.2.6 T==x"-7"
3

d_Tzi(l)dj.?X +1X7 i(7x)
dx dx\3 3 dx

Lo +£x7.ln(7)7X
3 3

- x° 7*(7+ In(7)x)

B 3

Exercise 5.3

531 q(0)=
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;(ZIn(x))-x“ —2In(x)-:X(x4)
(x)

2~1-x4 —2In(x)-4x°
X

X8

2x* -8x%In(x)

X8

2x*(1-4In(x))

= 8

_ 2 -8In(x)

X5

t1/2
3t2 _ 5t3/2
t1/2
- RE (3t3/2 _ 5'[)
_ 1
3t¥? — 5t

d d
~(1)-(3t** - 5t) —1-3(36’2 - 5t)

5.3.3 F =
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(tan(x))-tan1(x)—tan(x)-;((tan1(x))
(tan‘l(x))2
secz(x)-tan1(x)—tan(x)-l+lx2 L

(tan‘l(x))2 1+x
(1+ xz)secz(x)tan‘l(x)—tan(x)
(1+ xz)(tan’l(x))2
_tan”'(t)
14t
P gt(tanl(t))-(lﬂz) - tanl(t)-jt(utz)
dt (1+t2)2
1
1+t°

2

2

5.3.5

(1+17)—tan™*(t)-2t

(1+t2)2
_1-2ttan”(t)
B (1+t2)2
4
sin(8) —2cos(B)

d . d . .
dy @(4).(sm(ﬂ) —2cos(B)) - 4-@(sm(ﬂ) —2cos())

dg (sin(B)- 2cos(,3))2
:O-(sin(ﬂ)—2cos( )) (cos( B)-2(-sin(B )))
(sin(B) - 2cos(p )
_ —~4(cos(B) + Zsm(ﬂ))
(sin(,b’)—Zcos(,B))2

5.3.6 y=
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Exercise 5.4
d d d
S 09900m00)= (£ 0)[9(9R(0]+ £ (03 (x)n(x)]
= 1(0[a0n00J+ £(0] (e 00)n(x)+ 8 (33 (n()
= F(9(0R00+ £ (IR + 1 ()9 (O ()

f (x) = x*e*sin(x)cos(x)
f'(x) :%(xz)eX sin(x)cos(x)+ XZ%(EX)SM(X)COS(X) +x° ex%(sin(x))cos(x) +x%e sin(x)%(cos(x))
= 2xe”sin(x)cos(x) + x*e*sin(x)cos(x) + x* e* cos(x)cos(x) + x* e* sin(x)(—sin(x))

= xe"(2sin(x)cos(x) + xsin(x)cos(x) + xcos* (x) - xsin*())

Exercise 5.5

3 2
E5.5.1 f(x):x X
X

=x>+x; x#0
f'(x)=2x+1 x=0

f (5) =30 and f '(5) =11 So the tangent line to f at 5 passes through the point (5, 30) and
has a slope of 11. The equation of this lineis y =11x — 25.

h(-2)=2 and h'(-2)=1 So the tangent line to h at —2 passes through the point (-2,2)
and has a slope of 1. The equation of this line is y =X+ 4.
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1
553 K(X)= 2X++X2

_1+x
2(x+1)

=£; h=-1
2

Since the graph of y = K(X) is simply the horizontal line y =0.5 with a hole at —1, the
tangent line to K at 8 must be the line with equation y =0.5.

Es54 F(x)=3x".¢"

r'(x)= %(3 x”s)-eX +3x8 'di(ex) __________

X

N PV T
eX 3 Xl/3 eX X2/3 e e i

RV + TCE <le : 3> y=0
e* (1+3X) | | |

3X2

Figure E5.5.4K: Y =33/x e
1

r(O) =0 and I"(O) has the form —. This form for r'(O) implies that I has a vertical tangent
0

line at 0. So the tangent to I at O is the line X=0.

Exercise 5.6 y:4\/ft5 ﬂ: 22192 ﬂ:99t7’2
_ Apiv2 dt dt?
— 99t
Exercise 5.7

E5.7.1 f' is positive over (—oo,—8) and (2,00): f' is negative over (—8,2).
572 f' isincreasing over and (-3,0); f' is decreasing over (—o0,—3).

E57.3 " is positive over (—3,0); f" is negative over (—o0,—3).

E5.7.4 f'(x)=x*+6x-16 ] BETE f ¥
f"(x)=2x+6 ¥ |

N e 5 RERREERE R
5 b1 -sA-32 ] 1A H BRI
STt R S T
ot ;(/: : -

Figure E5.7.4Kka: y = f'(X)  Figure E5.7.4kb: y = f"(X)

D24|Appendix D



Portland Community College MTH 251 Lab Manual

Exercise 5.8
E5.8.1 Over the interval [0,27[], g'(t)=0 at %,%,%,andﬂ?ﬂ.
E582  g(t)=3sin(t) +3sm( )-sin(t) -5
(t):3cos(t)+ (35|n( ))-sin(t)+3sin(t)-%(sin(t))+O

=3co s(t)+3cos( )-sin(t) +3sin(t)-cos(t)

=3cos(t) + 6cos(t)sin(t)

=3cos(t)[1+ 2sin(t) ]

So g'(t) =0 where COS(t)=0 or sm( ):—%. Over [0,272'], COS(t)=0 at % and

: 7 11
377[. Over [O,27z], Sln(t) = —% at ?ﬂ and ?ﬂ This comports with our answer to

problem E5.8.1
Exercise 5.9
f (x)=sin(2x)
=2sin(x)-cos(x)
f'(x) :%(Zsin(x))-cos(xh 25in(x)~%(cos(x))
= 2c0s(x)-cos(x) + 2sin(x)-(-sin(x))
=2c0s(x)-cos(x)— 2sin(x)-sin(x)

f7(x) :[%(Zcos(x))-cos(xﬁ ZCos(x)-%(cos(x))} —[%(25in(x))~sin(x)+ Zsin(x)-%
:[(—ZSin(x))-cos(x)+ ZCos(x)(—sin(x))]—[Zcos(x)sin(x) +2sin(x)cos(x) |

=—8sin(x)cos(x)

(s ()

f'(7)=2 and f"(7)=0 So the tangent line to f' at 7 passes through the point (7,2) and has
a slope of 0. The equation of this lineis y=2.

Exercise 5.10

Es101  h(x)=f(x)g(x)
V(%)= (£ (x))a(x)+ F(x)5-(3(x)
= f'(x)g(x)+ f(x)g'(x)
h'(4)=1(4)g(4)+ f(4)g'(4)
— (39)(289) + (46)(293)
= 24,749
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E5102 h'(x)==f’

x)+2f'(x)
)

=,
—
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~
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E5.10.3 k(x) =

—

‘Q.
—~ “x
«
—~
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E5104  P(X)= 6/x f (x)
p'(%) =4 (645%) £ (1) + 6L (1(x)

:aﬁ f(x)+ 63X £'(x)

:3f(x)+6\/;f’(x)
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r(x)=[9(x)]’

=9(x)-9(x)
, d d
(0= (9(x)a(x)+ 9 () (9 ()

=29(x)g'(x)
r'(1)=29(1)g'(1)

=2(-5)(2)

=-20
s(x)=xf(x)g(x)
' d d d
()= ()1 ()9 (X)X 1 (1) 3 1)+ X (x) (3 ()

= f(x)g(x)+xf'(x)g(x)+xf(x)g'(x)
s'(2)=f(2)g(2)+2f'(2)g(2)+2f(2)g'(2)

=(4)(12)+2(7)(11) + 2(4)(37)

— 494
F(x)=xg(4) Fr(4)=222

= 289/x V4
F (0= s
T (x) =)

d . d
a0 )
(¢)
_ f'(x)e” —Zf(x)eX
(¢")
_F (0 -1 ()
e
_P(x ) (%)

(Continued on next page.)
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