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Rates of Change and Limits A

1 Find the average raté*
of change of this —1

function from this

point over an interval O + 2h 2 + h

fla)=—
£2)=0.5

1

of width h.
1 C

D

1 442h 442h

3 Find the average rate
of change of this
function between the~
two points.

flz) =22° |
fi=1)==2
f(1) =2

4 Find the average rate of change between
the two highlighted x-values x=0 and x=-2.

y = sin(nx/4)

..............

E

0.5
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2 Find the average rate of change of
this function from this x-value
over an interval of width h.

f(x) = 322
f(=1)="
f(=1+h)=?
A
—6—3h
B
—3+ 3h
C
—6
D
—6 4+ 3h
5 Find the average rate B C
of change of this
function between the'3 -6 0.3

two x-values.

f(0) =7 0 3
f—2) =2

6 Evaluate the limit.
'_lim2 (—:1:2 +2x—1)
A B

—7 —10

-9 —3
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7 Find the average rate of change between the two marked points (2, 1.4) and (3, 1.7).

y = Vx A
I -0.3
.1 .
2.3
(3, 1.7)
(2, 1.4)
C
3.1
D
: : | 0.3
1 2 3 4

8 Find the average rate of change shown by the secant line between the
two marked points (1, 3) and (2, 12).

y = 3x2 A
0.1
30 1
T B
T -9
20 1
. (2, 12) g
10-“- 9.5
1 (1,
I ——/ = | I b
/ 1 . 2 3
- 9
104
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9 Use the table to find the value f(x) approaches as x approaches -1 from the left.

X -1.1 -1.01

-1.001

-0.999 | -0.99 -0.9

f(x) -1.1 -1.01

-1.001

-1.002 | -1.02 -1.2

A

lim f(x)=0

r——1-

lim f(z)=-2

r——1-

lim f(z)=-1

r——1-

lim f(x)=1

r——1-

10 Use the graph to evaluate the one-sided limit as x approaches 1 from the right.

[«)]

[®)]
)
IS
)
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A

lim f(z)=-3

rz—1T

lim f(x)=—2

rz—1T

lim f(z)=—1

r—1t

lim f(x)=0

r—1t
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11 Use the graph to find the value f(x) approaches as x approaches 2 from the left.

A

[«))

lim f(x)=0

r—2"

.| lim f(x)=1

r—2"

lim f(z) =2

r—2~

lim f(z)=—1

Tr—2"

[«))]

12 Estimate the instantaneous rate of change (the slope of the tangent line) at
the marked point. Note: the y-axis may not be the same scale as the x-axis.

y = 2sin(x) g

about 0.5
2T B

about 1.1

} } } +—t | +—t /:

: 2

| about -1
24+ 5

about -0.5
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13 Estimate the instantaneous rate of change at the marked point by adding a second
point very near to it. Note: the y-axis may not be the same scale as the x-axis.

A
y=1/x
35 3 25 9 15 '._} about -0.3
B
about 0.5
C
about 1.5
D
about 1
14 Evaluate the limit. 15 Multiply by the conjugate, manipulate and
—2r 44 cancel, then evaluate the limit.
lim —— . z—3
o1 —2x + 2 };‘Eé\/m_4
A 3 B 3 A B
5 5 8 7
C 2 D 7 C D
3 1 9 10
16 Multiply by the conjugate, cancel, then 17 Factor and cancel, then evaluate the
evaluate the limit. limit.
2 _
lim Y2 =2 e p—
=4 x—4 v—1x—1
A 1 B A B
- 4
; 2 1
C 1 D 1 C D
- : 3 0

© Matarus Math Academy Learn online at www.matarus.com Page 5 of 14


https://www.matarus.com/math/microskills/groups/rates-of-change-and-limits-grade-12/

Q@Qatarus —

Rates of Change and Limits p;

18 Use the graph to evaluate lim(x—0) f(x).

| lim f(z) =1

19 Use the graph to evaluate lim(x—-1) f(x).
A

| lim f(x)=—1

1 lim f(z) = —3
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20 Use the graph to evaluate lim(x—2) f(x) (the two-sided limit).

’ lim f(x) =0
T 72

21 lim f(x) =1
1 T—2

S lim f(x) =3
T—2

/ ) =2

21 Use the graph to find the value f(x) approaches as x approaches 2, and the value of f(2).

i) =3, f2) =3
i L imsw =3, f2)=—s
D lim f(z) = =5, f(2)=—3
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22 Use the graph to find the value f(x) approaches as x gets closer to 2.
A

’ lim f(x) = —2
T—2
lim f(z) =—1
T—2
lim f(x) =—3
T—2
lim f(z) =—4
T—2

23 Use the graph to find the value f(x) approaches as x approaches -2 from both sides.

A

[«)]

lim f(x)=2

r——2

lim f(x)=1

r——2

@)
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24 Use the graph to find the value f(x) approaches as x gets closer to 1.
A

[«))

lim f(x) =1

r—1

lim f(z) =4

r—1

lim f(z) =3

rz—1

lim f(z) =2

r—1

25 Use the table to evaluate lim(x—-1) f(x) (the two-sided limit).
A

lim f(x)=-3

r——1

lim f(z)=-2

x 1.1 | -1.01 |-1.001| -1 |-0.999| -0.99 | -0.9 r——1

f(x) -3.1 -3.01 | -3.001 =3 1.001 | 1.01 1.1

lim f(x) does not exist
r——1

lim f(x)=1

r——1
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26 Use the table to find the value f(x) approaches as x gets closer to -2.

X -2.1 -2.01

-2.001 -2

-1.999

-1.99

-1.9

f(x) -2.9 -2.99

-2.999yndefine

4-3.001

-3.01

-3.1

27 Use the table to evaluate lim(x—-2) f(x).

X -2.1 -2.01

-2.001 =2

-1.999

-1.99

-1.9

f(x) | -3.1 | -3.01

-3.001 0

-2.999

-2.99

-2.9

© Matarus Math Academy

A

A

lim
r——2

fla) =3

lim f(z)=—4

r——2

lim f(x)=-—2
T——2
lim f(z)=-1
T——2
lim f(x)=—4
r——2
lim f(x)=—2
rT——2
lim f(xr)=-3
r——2
lim f(z)=-1
r——2

Learn online at www.matarus.com

Page 10 of 14


https://www.matarus.com/math/microskills/groups/rates-of-change-and-limits-grade-12/

Rates of Change and Limits

Name

28 Use the table to evaluate lim(x-2) f(x).

A
B

X 1.9 1.99 | 1.999 2 2.001 | 2.01 2.1
C

f(x) 1.9 1.99 | 1.999 uyndefined 2.001 | 2.01 2.1
D

lim f(z) =1
lim f(z) =2
lim f(z) = 3
lim f(z) = 4

29 Use the table to find the value f(x) approaches as x approaches -2, and the value of f(-2).

lim f(x)=2, f(—2)=-—1

© Matarus Math Academy
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A
r—r—2
B
x 2.1 | -2.01 |-2.001| -2 |[-1.999] -1.99 | -1.9 T——2
C
f(x) | -0.8 | -0.98 |-0.998| 2 |-1.002]-1.02 | -1.2 .
lim
r——2
D

lim f(z)=-1, f(—2)=-—1

flx) =2, f(=2)=2

lim f(z)=-—1, f(—2)=2

r——2
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30 Use the table to find the value f(x) approaches as x gets closer to -1.

X -1.1 -1.01

-1.001

-0.999

-0.99

-0.9

f(x) -3.1 -3.01

-3.001

-2.999

-2.99

-2.9

A

lim f(z)=—4

31 Use the table to find lim(x—-2) f(x) and the value f(-2).

x 2.1 | -2.01 |-2.001 41,999 | -1.99 | -1.9
f(x) | -2.9 | -2.99 |-2.999 -3.001 | -3.01 | -3.1
© Matarus Math Academy

A

Tim f() =4, f(~2) =4
lim f(z) =3, f(~2) =4
lim flz)=—4, f(~2)=-3
lim f(r) =3, f(~2) =3
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32 Use the table to find the value f(x) approaches as x approaches 1 from both sides.

A
lim f(x) =—3
r—1
B
lim f(x) =—1
x 0.9 | 0.99 | 0.999 1 1.001 | 1.01 | 1.1 r—1
C
f(x) | -2.1 | -2.01 |-2.001| -2 [-3.002| -3.02 | -3.2
lim f(x) = —2
z—1
D

lim f(z) does not exist
r—1

33 For this piecewise function at x = 2: does the limit exist, and is the function continuous?

A

The limit exists and the
function is continuous

| The limit does not exist and
4 6  the function is not continuous

The limit exists but the
function is not continuous
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34 |s there a hole or a vertical asymptote at
x=1 when this polynomial is divided by this

binomial?
f(x) x? +2x—8
x? —3x+2
A Hole
Vertical Asymptote
C Neither

36 Is this function continuous at x = 27

35 For this piecewise function at x = -2: does the
limit exist, and is the function continuous?

_Jx, r < —2
fa)={", 4 T35

A The limit does not exist and the function is not continuous
B The limit exists but the function is not continuous

C  The limit exists and the function is continuous

Ay
U

Yes

No

37 Is this function continuous at x

=-2?
20 +4, x<—2
r+2, x>-—2

A B
Yes No
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38 Is there a hole or a vertical asymptote at
x=-4 when this polynomial is divided by this

binomial?
r+4)(x+1
fay— DD
(x+1)(z—1)
A Neither
Vertical Asymptote
C Hole
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