2.6 Constant, Constant Multiple, Sum/Difference Rules \5 m
Calculus o LV\‘{;\O\f‘\s

| Find the derivative of each function.
L f)=2x*—4x+5 |2 g(x)=5x2—2x* |3. y=2e*-3x 4., y=nx’-n
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8. f(X)=vVx+3Vx+2 9. f(x)=3x"—4x3+5x+7
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| Find the x-value(s) where the function has a horizontal tangent.

11. f(x)=§+4x2+12x—13

51(7‘3’-‘ )<1+ Ix T\
(x+ Q) (x )= 0

12. f(x)=§+x3+x2—2+7

5= 24434+ ¢
?(()-?3*3% +\) -0
X (3 +1)(x ¥}z 0

10x3
3

5= ¥-1052+2)
XO&—\Ox-\-l\) -0
A=) (x-Hzo

4
B, f) = -2+ 2% 42

22\
XZO X=7  X=-)

Xzo X=3 X=%

| Find the equations of the tangent AND normal lines of each function at the given value of x.

4. f(x)=3Vx+4 atx =4

S= Yy = \o

“5%7‘):,35_;?"
/(N _ 3
Slrd 5= 3

Tangent: \3-\024 (X -L‘)
Normal: ‘D"\O - —.Lx (X-‘\)

\3[(3\: 3*2_ =

15. y=x—:+§x—2 atx =8
8) = DA - = L
TSR

0\
e

Tangent: ‘3-‘*)':2:(}( -3)
Normal: 3- %= -% (K_B)

16. f(x)=—x*+2x>—-2 atx =2
§)=-8+8-2 = -2
S92 -3 + bx
FY=-\2148 = -y

Tangent: \O*D‘:-L\’ (_X“'))
Normal: \j*a—:/\c\' (X _D)

| Are the functions differentiable

at the given value of x?

17. Atx = 5.
2x—:-xz+10, x<5
50 — 14x,

.1(5)-% ().s)ﬂo =No- Iy [5)
lo-4ox\0 =Se-30

f(x) =[

x>5

—Jo =—)O J
l-\%x =-\
2-1 =Y J

Yes

18. Atx =09,

2

o x<9

30
f(x){\/_;_
x2-5x—-107, x=29
30 oy
= -3 =g|-45 -\
EAERE I
15 522 2 Ax=5
“5(3) 13 = 1$-5
-..2\-\3:.\3 X
NO

19. Atx = 3.
5x2—-2x+1, x<3
fR = e
3x“+2x+6, x>3

() - (11 =3(2) 4644
H0=39 «

ND'\' COV\’}“:\P\\,.QS

No




| What values of a and b would make the function differentiable at the given value of x?

20. Atx=-1 21. Atx=2. 22, Alx—l
_faix+x%2-2, < -1 ax*+x+4, x<2 +x3 — x <
f(x)—lﬁxil,x iz—z f() [ —5, x=2 f(J\')*X2 : = Bt
—0 |-) = ~bi!) a\(l)-k)_-\-‘-\:]_‘o -5 ~ x*+bx+1, x>1
~a=-hH) lor + )1 =% v s} Akl
a=b-X & -3 = \:)
2 3 = ks -
A2 X535 = b ta) +] =
)_’50'\. -).= b ?)lo-‘” - }) -D_o\ '\‘3(!} l(l)-\l':
=3bt6 lta+1) =2 (32041) ~1&-\- \ =b
b-2=3bet U430 ) ]
—)&:— b d":,ﬁ, b: '51(;5{).*\ "15\'\'\ -G\-B \O’I}s" 5
b=—% = s % b
2.6 Constant, Constant Multiple, Sum/Difference Rules Test Prep
..$°
23. Given g(x) = 2x° -I- — where b is a constant, ﬁlligle value of b if g'(2) = 180. N
A =10 » __ lom“-—f{ =\%0 6o ~4-=130
b= b=-%
2 -10
(A) 10 (B) 20 (C) —40 (D) 80 (E) none of thesd

24. Calculator required. Which of the following is an equation of the line tangent to the graph of f(x) = x® — x*

at the point where f'(x) = —17? ‘S/(?‘)- 6?(5 U()(:ﬁ

Y\ = 6)5-4.\;

(B) y = —x— 0836 CON .
(C) y=—x+0.836 Y - _ > Y_ f\nk- 1 YR Se cRon
1=

(D) y=—-x+0.934 'F'a(‘ X-Valuwe
(E) y=—x+1.031

S
25 lim 3(x+h)? + -3.1::2 z &4 O&' DQC 5/(')&3 - 3>< + ?( 3
R h -5 (x): Gx - D_?(

(A) 342 (B) 3x2 4= @

(D) 6x + i" (E) nonexistent
¥2
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26. The functions f and g are given by f(x) = x: and g(x) = —%x + 2. y

There is a point P on the graph of f for x = 0 at which the line tangent to \
the graph of f is Eerpendicular:to the graph of g. Find the coordinates of

point P. (2,1)
> Sope = D \

5%y =2 S(4)= U X

Ix

;"(;_\ (L\,Lﬂ

27.
3

t
2_ <
() =] 20t +7 ==, 0<t<3

g(t), 3=t=16
t (days) 3 8 12 16
g(t) (cubic feet) 64.5 2100 4050 6500

Mr. Bean is building his own swimming pool by digging up his back yard. For the first three days, he uses a
shovel. After the 3 day, he uses a backhoe. The amount of dirt that has been removed, in cubic feet, is
modeled by the function d defined above, where g is a differentiable function and t is measured in days.
Values of g(t) at selected values of t are given in the table above.

(a) According to the model d, what is the average rate of change of the amount of dirt removed over the
time interval 3 < t < 16 days?

A(L)~AB) _ 65oo-64S _ = o
_n’l_,g_l_, btS T13.033 & /ooy

(b) Use the data in the table to approximate d’(10), the instantaneous rate of change in the amount of dirt
removed, in cubic feet per day, at time t = 10 days. Show the computations that lead to your answer.

U‘\OE?_ ‘%‘\OO ~|48%5

(c) Isd continuous for 0 < t < 16? Justify your answer.

64.5 64.5 4.5

\ -t 1. ¥
fes' >L< \:g A[t) &;M* (+) :A‘ZS), Also ) s Afecentiable so it
3 Mgt be ContiNnwowns

(d) Find d'(2). Use appropriate units.

M)z dox2l)-2 (oY
= dotf -

= L 1%3/0\6\\9




