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Unit 2; Rates of Change, Derivatives and Differentiability Practice

1. Calculate the average rate of change of f(x) = x? — 4x + 2 over the interval [0, 4].

£)-fe . 2=3 -
| ol

2. What are our two limit definitions of f’(a)? Write them out.

L0-16) i 4 (ath {(
e L on i MR

fr(x\ (=)
3. Evaluate llmf( 9= f( ) when f(x) = x? + 1.

This is dc;m/wht/e: or  him (ﬁ—'):—s— = lien it 2]

0= e T
£0=ax ot x=2
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4. Given f(x) = —4x? + 4, determine f'(—2)

£0d>-§x

¢ (D=l
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x2+4x+5x<1
5. xX) = ’
f&) {x3+bx+c,x21
If f(x) is continuous and differentiable at x=1, then what are the values of b and c?

Continuity: D erentiabiliy
KelxaS = Cebcec - @x= e = 3%b @ x=|
]+4+5:[4b+( 2+l 3+b
445z b+ E: b k
9q-= b+c it
91-3+C

[
6. The graph of f is given below. State the numbers at which f is not differentiable and why. Your

reason should be based on the definition of differentiability at a number.
£0<)is Mot Differentichle at :

- : o X=Q W frhas a discontinmdy
' at xz py
g /\/ t =5 Ml A6
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7. Letf(x)=-|x-8|-2. Which of the following statements about f are false?
(>  f(x)is discontinuous at x=8  Afs V| ?rqp}\s are continmous

)  f(x) has a corner at x= 3 Covtes o) 3= 3
@ f(x) is differentiable at x=8 No Hfc Cocneq atx=¢

(A) 1 only (B) It only (C) I only (D) I'and ll only @, I, 1l only
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8. Determine the value of f’(0) if f(x) = sin(x) e*.
£0)= SNk &+ Cos(x) &

£ sin(0)e + o5(6)e® = 0 + |= [I]

9. If f(x) = cos (x), then the third derivative of f(x) at x = %is
£}z ~sinx)
£ )= - o509 5
£z 509 — () sia(%) = ol

Q\,_o’f\u)t' Rule

4+ . . e , _r
10. If y = eyl find the first derivative y’ at x =

= Yon()- 4¥la(t) - 4 sedlx)
+oa?(x)
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In(x)> In(<)®

11. Find the derivative of f(x) =
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12. %s‘gﬁfﬂ cos(x) cot(x) = }d)—‘- CO‘HK): - S(,Q(X)

-f@lﬁf—@ > aze

. ﬂ(eq—h}—L ":Oq lﬂ(x)
13.}1} s £'0e) is wm{—fku (uvujr [b) cq(culajnqoq
(e), where f(x)=Inx

(B) f*(e), where f(x) = E
(C) £7 (1), where f(x)=inx
(D) f (1), where f(x)=In (x+e)
(E) ' (0), where f(x)=Inx

14. Determine the tangent and normal line to the function y = e* + 2x at x=0.

PONI Xz=0 o= ao+§2(o): | (01 D
Sb?tig%:ex-l-l o x=0 %:e°+l:3

T y=) = 3(x-0)
Nf y-—li‘é‘(x—o)
15. lfy—x2+2x, then%:
Q@W‘K‘*e" DR Quetient hA'(
TR o) ()
P
dy 3,0 | il
W: L(‘K ‘l‘SX :ZX-‘,I‘X—J) ( vy _'2)( )
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w U x +3K
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16.

1) The graph of y = f{(x) in the accompanying figure is made of line segments joined end to end.
Graph the derivative of f.
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17. An equatlon of the line tangent to the graph of y = at the point (0,-1) is:

Dot (0,
(-2%+2) (63) ~(3¢-2) (-2)
slope- W (Rxml b x=0
_ (D(0) - (-0 _ T. y4i= ~I{x-
?0\7( (2)°

\?W'} 8.1 f(x) = x2sin(), find ()
Lx) = x*cos (<) + x Sinlx) Tewo more ’ofonluclsf
£(x) = 3 5inl9) + Qo5+ Axew3 () Asin (9
T =X Sm(x) + U xcos() +Asin()

19. It is known that f'(x) = 2x% — cos (x) and f (g) = 1. Write the equation of the

tangent line to f(x) at x = %

%mf (’;’ I) —rrq
slope. £'65)= 2(1) Cc')j(}_\) = - 0= g
T, ¥-|= " (x-%)

20. If g(x) = x% + 3x — 1, identify when g(x) has a horizontal tangent line. Show the work
that leads to your answer. 6' (x| =0

g'(x): A+ =0

Ax43=o
2(=-5
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21. The table below gives values of f(x}, g(x), f'(x), and g’{x) at x=3. Use the table to find the

following.

f(x) g(x) (x) g'{x)

2 -1 -2 1
a.v(3)ifv(x) = A=)

g(x)

v o= A0 € "0~ £ [x)j'bf)
[30]?

o\ =10+ 2() o 2 -

v'(3) = L)+ 20 e

(-n*
b.v'(3)ifv(x) =3f(x) +2g(x) + 2

v (9 =3 ()4 27'(") -
=30+ () =]

pro(}\}t*‘
A
c.V(3)ifv(x) = e*g(x) — 3x

v'()(): e\(j ’(?C)"‘ C,ch() - 3
S35

3 5 —
= e*-e’5 ’E

xh
Vx

22. Find '(x) if f(x) = % — — + 2x. Then write each term in fraction form.

£00)=5x7"-
£(0= -35% ¥ +-§j7<'3,1 +)

) 3
PR 7 At

2
23,11 £(x) =[Ssin (), £ () = oo e

oot ! .
@ £ (x)= fﬁi @s() + (-12¢”) sintx

e .)(:3 Co5(x) _7:? sin(x)
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24.If f(x) = x% + /x, then the slope of the curve f(x) at x= 1 is

Stope: £ ()= A+ K"
f(h=o+4% :E

v
Hx)'}x +Ax bervafive
25. 1 f(x) = ~ + 2x, then the slope of the curve f(x) at x=11s

@'(x):—lx'QJr = ';%a 12
£ (V= -242= ;——

26. Which of the following could be true if f"/(x) = x2 ? You may select more than one
answer.

/' f(x):;@_S

fW=tx 5 €050 L6V
// f'x) = —§x3

B reomtare >0

e =2 —> £")=x?

27. f(x) = x® + 3x. Find an equation of the line normal to the function at x = —1.
Pond: €(¢1)=-1-3=-4
Yy-w) —
Slape: () =3 43 ,]“3 V4= L) \
«f’(ri\:s-}B:(a L _ \
28.If y = 2x2% — 2+/x thengi—l =
Y =22 20"
Ay e _m

Fx ==X T By
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29. An equation of the line tangent to the graph of ¥ = 2x? — 2x at the point (2, 4) is:

ot (2 1)
& he2
X E T: V-4 = b(x-2)

A x=2 > 4(2)-2= b

30. Sketch the graph of the derivative of the following function on the same coordinate

LY

AN 1

plane.

4 Shope

31. The given limit is a derivative. What function is it a derivative of and at what point? Then

evaluate the derivative.
53,

Tim Q=% = 3!

x——3 X+3

aAz-3%

£69= -3¢

«pi(‘ﬂ‘— 2_3‘3)1: ﬂ
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32. The table below gives the approximate distance traveled by a plane after t minutes for

0 =1 =10. (Include units in both of your answers)

Distance (miles) | 0 | 10 | 19 | 27 | 35 | 46 | 53 | 64 | 75 | 87 | 100

Time(minutes) 0|1 2 3 |4 |5 |6 7 8 |9 10

a. Whatis the plane’s average rate of change for 1 <t < 9?
(include units—can leave unsimplified)

AV~ 87 —1(w

b. Approximate the plane’s instantaneous rate of change qt't:5.3’§éconds. (include units)

e 53""6”‘; - 7m11mi{\

1 M

3x +cos(x),x <0

e*+2x, x>0
@ h(x) is continuous and differentiable at x=0

b. h(x)is continuous but not differentiable at x=0
c. h(x) is neither continuous nor differentiable at x=0
d. h{x) is continuous but not differentiable at x=0

33. Which of the following is true about h(x) = {

oty LE€ e centiab; iy
3t tos(x) = e+« of x=0 S -3z ef4)
o+ \ = e,e-l-()
-0 = 137
L 5 =

3=y

at- X =0



