ALL WORK MUST BE COMPLETED ON A SEPARATE DOCUMENT/FILE.

This is a quiz grade due via Canvas on 8/12/24.

Assignment 1.1 y= f(x)

Use the appearance of the graph shown s

at the right to find the following 2
limit and function values. |7‘
\ X
1. I ; 2. I -
rggtf(x) rl—gllf(x) -4 ) ) \| 2
3. limf(x) 4 f(0) . [
5. lim f(x) 6. limf(x)
x>0 x—1 ‘ |
7. f(1) 8. lm}f(x) ¥
9. Y1L1121f(x) 10. r114'1121 flz) 11, 7(2) 12 lrl_r)r‘}f(x) 13. \1121 f(x)
2x-3, x<0
Use the function g(x)=4-x-3, 0<x<2 for problems 14-20.
3x, $2
14. Sketch an accurate graph without using a calculator.
5. limg(x)= 16. limg(x)= 17. lim g(x)=
18. lim g(x)= 19. g(2)= 20 limg(x)=

Find each of the following limits without using a calculator. Simplify your answers.

. . ) 2 2x — 5 -
21. Iim(2x-5 22. lim(x" —-5x+4 23. lim 24. lm|[3x+5
x—0 ( ) .r—)—3( ) -2, ’x + 7 x—-2 ‘ |
25. lim 326 26. limsinx 27. limcosx 28. limtanx
x—2 ,x+6 X x_’g x>
29. lim cos(2x) 30. lim cosﬂ 31. lim secﬂ 32. lim cscﬂ
o x—2 3 x—3 4 x—>7 6
33. limcot % 34. lir? cos *

6x—3x°, x<2

p for problems 35, 36.
4x—-x", x>2

Use the function f (x) ={

35. lim f(x) 36. ll_r)rzlf(x)

x—27




. 3%
2sin—, x<7&

Use the function g(x)= 0 for problems 37-39.
sec—~, x>
37. lim g(x) 38. lim g(x) 39. limg(x)

Use the functions g(x)=3x’-5x and f (x)= J3x+5 for problems 40-42.
40. limg(x) 41. lim f(x) 42. lﬂ}}f(g(x))

x—2 x—1

If lirr31h(x) =5 and lin}k(x) =3 find the following limits.

43. lim(h(x)+k(x))  44. lim(h(x)k(x)) 4. i %)

53 x—3 x—3 k(X)

The symbol [ J is used to represent the Greatest Integer Function in the following problems.

Find these limits without using a calculator or state that the limit does not exist.

46. lim|x-1] 47. lim|x-1] 48. lim[x~1] 49. lim|3-1| 50. lim|4x—1]

x—3 x—3 2 x—3

y=r(x)
51. Identify each x-value at which the Ay
function shown appears to be Z‘LT1
discontinuous and classify each as 7‘ 72
removable or nonremovable. \/ .
—4 -2 > \ 2 4
-2

[ ‘ I

Find all discontinuities for the following functions and classify each as removable or nonremovable.

Do not use a calculator.

3x° +4x, x<-2
- f(x)z{x4+16, x>-2

3x* +4x, x<2
*ale, x>2

53. f(x)={

2sin%, x <l cosx, x<0

54. g(x)= - 55. g(x)=9 —x+1, O0<x<2
cos—, x>1 )

3 sm%, x>2

56. f(x)=|x+5] S7. h(x)=| %]



Assignment 1.2
Find the indicated limits without using a calculator. Show steps using correct limit symbolism!

7 2 2 3
1. lim* =] 2. limZE=X=3 3 fjp X 1 4. tim* !
i | | x+1 -1 x—1 —=-1 x+1
5. lim — 5 M2 1, B> % T2
-1 x° +1 x5 x° —25 -5 x° —25 2 x° —4
5, " 2 - 10 EndPed 1L e 12, i
=3 x*—6x+9 x=-2 =0 x —1 o2 xt —
13. lim— 14, lim ¥ =2 5. im— 223 16 fim
=1 x~ 41 -4 x—4 .r—>3,’x+1_2 -0 X
7. lirréM 18. limsin x 19. limsecx 20. lim cos(3x)
x>0 y P x> x_>£
. x : ; ;
21. EFI_I)I‘SICSC? 22. vlg? | x-1] 23. 3L1‘§1 | x-1] 24. ltr)r}Lx—IJ
1 2
25. lim| x+6 | 26. lim| X | 27. lim|2x-3|  28. lim* 3
x—2 x—3L2 x5 x>5x—5
1
—x+1 x<£3 2
2 ’ ¢ -2, x<0
29. lim{ |5 _, ORI R T VI Ll
| [ =+, x2>1 =2 |x+2, x>0
3
Use a calculator to find these limits.
i i . X +2x—-x-2 . 2=¥
32 (@) i (k) mRE 33 g L T o B 9
1 6x 0 6x 2-2x +2x" +x+2 x->225x-50
35. a 1.1(—1) b. h(l) e o .
c. }Lrgh(x) d. !1_1)1)1h(x) / h(x)= x+2, =l<x<l1
e. limA(x) f. limh(x) T 1, X1
x—1" x—l f
g. removable discontinuities P ]

h. nonremovable discontinuities

Assignment 1.3

Use the graphs to find these limits (answer o or - ). T
| 1 1
1. : = > 2 ! =
N\ 7 2y NS T2
1 —_—] 7
[ — i 1
! ;
1
1 ¥ 1 1 1
a. lim B b. lim B a. lim —— b. lim —
x—2 (x_z)' x—>27 (x_2)' ,\'—>2_x—2 x——).’!"x-2



Find the vertical asymptotes, if any, without using a calculator, and classify each of them as even or
odd.

I X x x
3 4 X)= 5 X)= 6 X)=—
(%)= x> /(=) x(x—l)z /(%) x -4 /() ¥ -x-2
x' -1
7. g(x)= : 8. g(x)=csc(mx)
x—
Find these limits without using a calculator. Whenever appropriate answer o or -0,
9. lim—— 10. lim—> 11. lim —> 12. lim—>
>3 x-3 =3 x—3 -1 x* —x PR il
T 14, tim— 22 5. w2 16 fm| 10
3 x* —6x+9 =3 x"—6x+9 =0 x =0\ x
17. lim 18. lim—
s X COSX X7 CSCX
Find these limits without using a calculator.
1 2x+—xl+2 a. limf(x) b. lim fil%)
Find these 11m1ts without using a calculator.
a. mf(x) b. Iim f(x
A x +1 x—-»wf( ) x—-)—rz:f( )
‘/1/* a. limf(x) b. lim f(x)
2 X—x X—>—®©
dL. 3 Y] B 2
5 2 B T o PN oy gy B8
—w 3x—4 —-o [0x" —x x> o 3x(x_3)" x—»-o 2y
26 N e DT Nl 2, i 29. fim =X 2
X—> - x- +x X—> o x~+x X—>-m® x-_3 X—> —00 ‘\/;4—
30. m2®X 31 im {46' +2"J 32. lim (x'e" +2)
X5 ® Y+ x— —®© 3x x— ®

Use a calculator to find the following limits.

33. 1im(x-‘e--'+2) 34, mM

x> ® —»-o x-—7



Follow the Curve Sketching Recipe to graph each function without using a calculator. List
intercepts, asymptotes, holes, end behavior, etc. Show accurate graphs.

3

-2 x(x—l)
35. =(x+2)(x-1) 36. =< 37, B i
F()=(x+2)(x-1) r(5)=22 150
O ) 39. f(#)=—x
\/; x -1
2ax—-6, x<2 ) )
40. If f (x) =9 , is a continuous function, find the value of a.
X +a, x>
Use a calculator to find all discontinuities.
cosx—1 — iy
41. = ’ 42. - —
/(%) 5x (x) x' —2x"-2x+4
X, x>0

Does the Intermediate Value Theorem guarantee a value of ¢ in the given interval? If so, find the
c-value. If not, explain why not.

43. f(x)=x2x_ , f(¢)==1 on[-2,2] 4. f(x)=x"-x, f(c)=-1 on [-2,2]

45. f(x)=x"-x, f(c)=5 on [—2,2]
46. Use the parent graph of y = x” to determine an equation for each graph.

a. ‘ f »i b. » ‘,V 4

7

X

“
\oJ

4

=

=

Assignment 1.4

I. The function y = f(x)graphed at the right is a

piecewise linear function. Find the instantaneous
rate of change at each of the following x-values.
a. x=-1

b. x=1

c. x=4




2. The function y = g(x)is graphed at the right. y y=g(x)
a. Find the average rate of change on the interval [-2,-1].

b. Find the average rate of change on the interval [—1,2].

c. Which of these is a better approximation for the
instantaneous rate of change of g (x) atx=-1.5? ;

3. Approximate the instantaneous rate of change of y =3e" +5sinx at x = 3.3 by finding the

average rate of change on the interval [3,4] accurate to three decimal places.

4. The data in the table below gives times and distances for a marathoner at selected points in the race.
time in minutes | 0 40 55 95 1129
miles from start | 0 8 12 20| 26

a. Find the runner’s average rate of change (speed in miles per minute) for the 26 miles included

in the table.
b. Approximate the instantaneous speed at the half-marathon spot (13.1 miles).

c. Which of the intervals shown in the table was the slowest for the runner?

618 6sin” -
5. 1f f(x)= s and g(x)=Wx_63)and it is known that f'(x)<#h(x)<g(x) onthe

interval [2,4] except atx = 3. Find linslh(x). Explain your reasoning.

6. Given f(x)= x4
X

5 and f(x)<h(x)<j(x)forallxexceptx=-2. If limA(x) can be found
+ x—>-2

by using the Squeeze Theorem what is lim j(x)?

x—>=2

Use the four functions graphed below to find the limits shown or state that the limit does not exist.

yi=Ff (%) y=g(x) y=h(x) y=J(x)
s y TT !
117 : IVAflr) =3
TP LT
: 1A k x /3 4
i .’//' 2 | 4 :2\,/, a - /_z 2 4
—t—2 —1 2 «4»: // )
I
[
f(x)-2 '
7. lim j(x) 8. lim j(x) 9. }igll_—); 10. lim A (j(x))
x—3=-2 x—1 3 (_](X)) x>

1L lim g(f(x)+1) 12 llir(}f(|x|+2) 13. lim(g(x) « f(x+2)) 14. ,l.l,ifr_lzj(j(x))

x>~ x>0



15. Find the equation of the horizontal asymptote for the function g(x)= x

3

b .
- without using a
e +Xx

calculator.
sinx +2e”

16. Find lim————— without using a calculator.

18. Use a calculator to find this limit lim

x>0 COS X

2-4
+225x 50

Assignment 2.1

Use the limit definition of the derivative to find f '(x) or f '(t). Show correct limit symbolism.

1.

f(x)=-3x 2. f(x)=x>-1 3. f(x)=ﬁ 4. f(t)=0r 12t 5. f(x)=3

Use the alternate form of the limit definition of the derivative to find the indicated derivative.

6.

8.

10
11

12
13

f(x)=x*-1 Find f'(2). 7. f(x)=x'-2x*-1  Find f'(2).

f@=t Eds(): o £(x)=(x-1)5 Find f'(1).

. If y=x”—x, use the limit definition of the derivative to find y".

« Y= x +1, use the limit definition of the derivative to find %.

. If f(x)=2x"+4, use the limit definition of the derivative to find /”(x). Then find f'(4).
R (x) =2x" +4, use the alternate form of the limit definition of the derivative to find f '(4).

For Problems 14-17, solve for &, where 0< 68 < 27, without using a calculator.

14

18

Use the graph of y=f (x) shown to graph the following.

19.

22,

. secc@—4=0 15. sin’@=cos’@ 16. tan@—sinf@=0 17. 2sin’@=cosO@+1

. Use a calculator to solve for x on the interval [0, 27[) for tanx=csc’x—2.

y=|f () 20. y=f(x-2)+1 21. y=-2f(x)

Find the domain, vertical asymptotes, holes, intercepts, end behavior, and graph for the

x(x—-l)

function y =— !
x=1




Use the graph of y = f(x) for Problems 23-32.

Find the following limits and function values. 4 1r; >

23. lim £ (x) 24. f(-1) 25. lim f (x) 1

26. lim f(=) 27. }_lfgf()() 28. }_u)rif(x) "

29. lim f (x) 30. lim f (x) - Lih X
31. List all removable discontinuities of f (x) 4 +# 2

32. List all nonremovable discontinuities of f'(x). \/

Assignment 2.2

Find the derivative. Use correct symbolism.

I, 3=2 9 FiX)=% 3. g(x)=x+1

4. y=t+2 5. f(t)=-20-3t+2 6. f(x)=—3x"—2x+3

Find the value of the derivative of the function at the given point. Show steps with
correct symbolism.

7. f(x)=3%> at (1,3) 8. g(x)=x"-2x at (2,0)
9. h(x)=x-1  at(1,0) 10. f(x)=2-x° at (2,-6)

Differentiate each function. Show steps with correct symbolism.

x L
Vx -2t m
15, y=25 16, y=x+Jx 17. f(t)="— 8. f(x)_%?_
1 1 X’ —x-1 .
9. y=gy 20 y= 2. f(a)= 22, y=(3x*-5)(x+7
¥ 3% Y (3x)2 () J; y ( )( )

Find the indicated value or expression. Show steps with correct symbolism.

23, =322, =2 24. f(x)=+x+2, f'(4)=7 25. f(,)=2_%’ 7(2)=2

2. y=x(x-2), LX=2 27. fO(x)=20-1, £9(3)=" 28.9 (x'+5)=?

X —4x-6

30. Find the second derivative of f (x) >
5



Find an equation of a line with the following characteristics.
31. tangent to the graph of f(x)=x"—1 at the point (2,3)

32. tangent to the graph of f(x) =% when x=1
33. normal to the graph of f(x) =% when x=1

34. tangent to the graph of y =x” —2x+3 when x=1
35. Find the x-values of all points where the graph of f(x)=3x"+2x—2 has aslope of 11.

36. Find the x-values of all points where the graph of y = x* —3x” +2 has a horizontal tangent line.
37. Find the point(s) where the graph of y = 2 has a slope of —%.
X

38. Find the average rate of change of the function f(x)=3x"—4 between x=2and x=4.
39. Find the instantaneous rate of change of the function f(x)=3x"-4 at x=3.

40. Find the average rate of change of y = —f—z on the interval [1,4].
x+

d

-

41. Find the rate of change of y = x at the point (1,0).

42. If f(x)=2x"-3x+2 find:

a. the average rate of change on the interval [0,3] .
b. the instantaneous rate of change at x = 3.

Find the x-values where the function is not differentiable. Give a reason for each value.

Find the x-values where the function is not differentiable. Give a reason for each value.

2 1

46. f(x)=Jr§ 47. f(x)=3x



For each of the following pieccewise functions:

a. Find any x-values at which the function is discontinuous.

b. Differentiate the function.

¢. Find any x-values at which the function is not differentiable.

48. f(x):{ 49, f(x)z{lr:—x. x<l o f(x)z{&v:-x. x<l1

5x-2, x>1

3Ix*-x, x<l1
5x-3, x>1

51. a. Identify any x-values at which the function
shown is not continuous.
b. Identify any x-values at which the function
shown is not differentiable.

.......

Assignment 2.3

You may use a calculator for these questions.
1. The position, in meters, of a particle moving in a straight line is given by x(t) =47 +61+2.5

(where ¢ is measured in seconds).

a. Find the velocity function.

b. Find the velocity at time 7= 2 seconds.

c. Find the acceleration function.

d. Find the acceleration at time 3 seconds.

e. When is the velocity of the particle 18 meters per second?

f. Find the velocity when the position of the particle is 25 meters.
g. Find the initial position.

h. Find the particle’s displacement from 0 to 1.5 seconds.

2. A helium balloon rises so that its height (position) is given by s (t) =¢* +3¢+5 (where height is

measured in feet and time is measured in seconds). Assume 7 > 0.
a. When is the balloon 45 feet high?

b. How fast is the balloon rising at time 1 second?

c. How fast is the balloon rising at time 4 seconds?

d. What is the balloon’s velocity when it is 45 feet high?



3. Aball rolls on an inclined plane with position function s(7)= 2t' +3t* +5 (where position is

measured in centimeters and time is measured in seconds).
a. Find the ball’s velocity at time 2 seconds.
b. When is the velocity of the ball 30 centimeters per second?

4. The graph at the right shows the position function of a s(1)
car. Answer these questions and explain each answer. cD
a. What was the car’s initial position? B
b. Was the car going faster at A or at B? A
c. Was the car speeding up or slowing down at B?
d. What happened between C and D? time

5. A particle moves along a horizontal line with position function x(t) =1 —3¢* (where position

1s measured in centimeters and time is measured in minutes).

a. Find the particle’s displacement between ¢ = (0 minutes and 7= 5 minutes.
b. Find the particle’s velocity when 7= 4 minutes.
c. Find the particle’s acceleration when 7= 4 minutes.
d. At what time does the particle change direction?
e. What is the total distance traveled by the particle between 0 and 5 minutes?
Average Velocity = —dlsplacen.lent Average Speed = Intl distinag dlSténce
elapsed time clapsed time

f. Find the particle’s average velocity (average rate of change of position) between 7 = 0 and
¢t = 5 minutes.

g. Find the particle’s average speed between 7= (0 and =5 minutes.

6. The graph at the right shows the velocity function .
of a particle moving horizontally.

a. When does the particle move left? nmg
b. When is the particle’s acceleration positive? \[ 4 ) } | 10
c. When is the speed greatest? o \
d. When does the particle stop for more _L
than an instant? ¥

7. The position at time ¢ seconds of a pebble dropped from an initial height of 600 feet is given
by s(t)=-16t>+600.

a. At what time will the pebble hit the ground?
b. What is the pebble’s velocity when it hits the ground?
c. What is the pebble’s speed when it hits the ground?

Do not use a calculator on problems 8-17.

Find f"(x).
8. f(x)=2x—% 9. f(x)=(2x+3)’



Evaluate the derivative of f (x) at the indicated point for Problems 10 and 11.

10. f(x)=2xJx at (4,16)

-

dy
12; Iif y= —2) find
y=x(x-2) fin

7

11. f(x)=1/x* at(-8,4)

13. Find an equation of a line tangent to the graph of f (x) =2x*-3x’ when x=1.

14. Find a point on the graph of f'(x)= x* +3 where a tangent line has a slope of —4.
15. Use the limit definition of the derivative to find f(x) if f(x)=3x"—x.

16. If f(x)=x"+5, find the instantaneous rate of change at x = 1.

17 If f x) =x’ +5, find the average rate of change between x =0 and x = 2.

(
18. If f(x)=7", usea calculator to find f(3).
(

19. If g x)=sinx3+4x3, find g'(2), g'(—4). and g"(1).

20. The graph of f(x)= x? is shown.

a.Is f continuous at x=0? s 11 ¥

b. Is f differentiable at x = 07N}/

If not, why not? ARARARARE
it

P+l x<0

22. f(x)={

a.Is f continuous at x = 0?
b. Is f differentiable at x = 0?
If not, why not?

X+x+l, x>0

Y41 %<0
-x2+1, x>0

24, f(x)={

a. Is f continuous at x =(?
b. Is f differentiable at x = 0?
If not, why not?

1

21 The graph of f(x)=x? is shown.

a. Is f continuous at x = 07?
b. Is f differentiable at x = 0?
If not, why not? <

!

s 5

3l x<0
23 f(x)={_x2+2, x>0

a.Is f continuous at x = 0?
b. Is f differentiable at x = 0?
If not, why not?

25. f(x)=|3+1

a. Is f continuous at x = 0?
b. Is f differentiable at x = 0?
If not, why not?



