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'rl)J'JIJ‘ L ASSIGNMENT T
I!).‘Jb‘-".r_’.JJJ i Ypde b S50l QUESTIONS 1-6 BELOW (NOTE: Question 6 will be handed in for marking) /

1. Factor the following

a) a®+b3 b) m3-8b3 c)27t3+1 d) 54c3 + 16d3
e) x*—x f) 16xy*—2x%y g) (x+1)3+1 h) (x+2)3-8
i) 64x8+27y? i) (@+3)3—(a—3)° k) (x2—1)3-27 ) 8+ (x2-6)3

2. Factor by grouping: x3—x?-16x + 16

3. Create a quartic polynomial with four terms that can be factored using the grouping method
(and is a different polynomial than any previous examples done in class). Factor your
question.

4. Fully factor the following. Leave your answer in the proper form (following all guidelines talked
about in class!)

(@) F — a7 b x + 5+ 6x!
3 1 1 T 1
(¢) x7 + 2xZ — &2 (d) 2x2 — 2x2
| 1
(e 1 + 2x ' + x? ) 2+ DP+3(x2+1) 2

5. Fully simplify each factor and write using the proper notation.

a) 125 +64y°z" i) (x+4)_% —(x+4)_g
b) 8x*—(3y+2)’ | . .
5 3 i) (5x-1)2- §(5x_1)z
C) XZ+x2 A ,
T A K) 2X(3x—5)2 — = x*(3x—5)>
d) —20x 4 +4x* 3
-2 1 5 B
e) 12x3 -18x° ) —8(4x+3)" +10(5x+1)(4x+3)
f) (XZ _3)% +(X2 _3)% m) 32 (X2 +3)—3/2 +%X1/2 (Xz +3)_1/2
3 1
9) (x+2)2—(x+2)2 n) _2(1_2)()—1/2 (x—3)1/2 +%(x—3)_1/2 (1—2x)1l2

h) (x*+ 2)_2 +(x* + 2)%

OUTCOME 1 DELTATMATHASSIGNMENTS!
Calc #1: Review of Factoring (Outcome 1)
Calc #2: Review of Trigonometry (Outcome 1)

Calc #3: Graph Analysis (Outcome 1) ;
Calc #4: Review of Special Functions (Outcome 1)
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4

In questions 3 to 7, use your calculator and creaie a table of values to estimate the given limit, rounding
your estimate to 5 decimal places where appropriate. Remember that to estimate lim f (x) you must

include values of x in your table that approach b from both sides. For question 6, set your calculator 1o

radians,
3l ¥ +x—6
T X2 xP-2x

. 3
i

&

5. ;I-’P:}s

x-25
Jx=5

. sinx o -l
S TR

8. For the function f(x) whose graph is shown, give the value of each quantity, if it exists. If it does not

exist, explain why.
(@ /(-3)

(c) /(2)

© .rl-ivm-z f{x)

(® lim /(%)
i ()

) lim / (x)

(m) lim_f(x)

(b) £(0)

@ f(-1)

() lim / (x)
() lim /()
(0 lim f(x)
() lim /(x)
(n) lim, f(x)

9. For the function g(x) whose graph is shown,

give the value of each quantity, if it exists, If
it does not exist, explain why.

(a) g(-1)

(©) lim g(x)
@ Jim g(x)
(@ lim g(x)

() lim_g(x)

10. For the function /4(x) whose graph is shown,

(b) g(1)

(d) lim 2(x)
() lim g (x)
® Jim, £()
Q) Jim, g(x)

find each of the following.

(a) lim h(x)
© xﬁﬂ*ﬂx]

() lim h(x)

2|Page
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(@ lim h(x)
® Jim ()
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11. For the function j(x) whose graph is shown,

find each of the following.
(a) limr Jlx) (b) liml_ J(x)
r—s— Kb

(© Jlim j(x) @ lim j(x)

® Jip

(0 lim j(x)

(&) lim j(x) (h) lim j(x)

12. Shown at right is the graph of the function
xt =1
f['x} - |_T + 2]

determine each of the following.

@ lim f(x) () lim 7(x) (c) lim f(x)

-3. Examine the graph and

f_——

(o2

Y

1 r ol
13. Use the graph to find the limit, if it exists. If the limit does not exist, explain why.

gty
7 A.
et 7
- ...i 5.-......... P ..:,...E..........
T
2 C.
—i2
[Ty
e
I E.
foed 24
.
- Lol
AT G.
ot
T
LR
ol

lim f(x) F. lim f(x)
lm o H Imfeo

14. Sketch a graph of a function that satisfies each of the following conditions.

A lim f(x) =2 lim f(x) = -3 O lm f() =1 lim f(x) = —4
f(1)=4 ll'gl_ flx) =
s Atk Gkl so) (Cale 30 #5:  Limits with Graphs e
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40. Tim —2 al. jim 2212
X0 qy 2 x—ree 4]
A x+2)(2x-1
43, lim 2 4. i w
a6 x® _2x" x-e x® 4 dx+]
2x’ Jax? -
46. lim —~ 47. lim Y3 X
X=r=00 y — ] r——e0 7
2_ Jxt—
49 lim __'L_M 50. me—22x
] S—x X—ho0 x

6x° —1

42. lim —
rra0 Dt 4 3x

45, llrnZi
X0y — ]

48. lim _2&+2

S
51. lim [-Jxl +4x—x)
X0l .

Duo- Tang: /
52, lim H 53, lim H 54, lirnH

=00 x r=lx *¥'X  Hint: rationalize the numerator.

-2 2_ s _

55. lim, [ F 56. lim_u 57t 2

B - x x—r—1 x+1 =0 x—1

3

5. lim X2 59, lim X —27 . 60. lim X —27

X3 fx 3‘ x—>3+ |x 3| X3 |JE 31

x=-1 : ot
61. If f{x)={(j‘_ H)ZTIXZ0 6 cach of the following limits:
274, ifx <0

@I/ ® ) © i ()

¥4
62. If g(x)=9 x+2

=5, ifx=-2
(@) limg(x) (b) lim f(x)
2,ifx <0

63. If h(x)=1x+2, if0<x <4, find each of the following limits:

=11, ifx>4

(a) llIIl h(x) (b) xl_i%l"h(x) () xll,"(}+ h(x)
(H 1111'1 | A(x) (2) _\-l_i&;l* h(x)  (h) ;:_r:‘kdh(x)

yifx#-2 , find each of the following limits:

(d) li_)nbh(x}
(i) lim A(x)

@ Jim 7(3) @ lim /(2

(e) lim h(x)

L

DELTA MATH (S tive):
~ (Summative) S
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Duo- Tang: /

1. Give the values of x at which the function g(x), shown below, is discontinuous. Taking the conditions

of the test for continuity at a point in order, what is the first condition not satisfied at each x-value?
Classify each discontinuity.
A ‘ y

N ! B
NN AN

N
g(x)

2. Using the test for continuity at a point, explain why each function is discontinuous at the given x-value,
Classify each discontinuity.

12 X—7
(a) f[x}zm;atxz—?) (b) g{x]:xz_n_z;atx=:r
T45x+4
*+2x,x<3 ; LA k-l
(c) h(x):{jx+5xxx>3 cat x=3 @ i(x)=1" o1 cat x=—1
! 2, x=-1

© J )_ |x+4' b oy e 4
B PRV

. Each of the following functions has a removable discontinuity at x =3. How should f(3) be defined
in order to remove the discontinuity?

256 x-9 N
G e R P L N =

2

. Consider the function f(x)= {;: ;x::’] *<1 Find the value of ¢ if f (x) is to be continuous.
2x* —dx+3,x<-3
X x+9, x2-3

[4x+§, x<-1

. Consider the function g(x) = { Find the value of d if g(x) is to be continuous.

5|Page CALCULUS 30: UNIT1 (OUTCOMES 1-3)
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: : + . : . .
6. Consider the function /(x)={<- f’, ~1<x<2. Find the value of @ and b if h(x) is to be continuous.
.x‘_..‘
X -1, x22
XX
7. Consider the function i(x)=4 y_1 ** " . Find the value of ¢ if i(x) is to be continuous.
e, x=1

8. Each of the following functions has a vertical asymptote and a hole. Determine the equation of the
vertical asymptote and the coordinates of the hole.

-x* X' +3x* 10
@ 1092 0 (=T

9. Using the continuity principles, explain why the function f(x) :(2'“5']J x* —x—12 is continuous

10. Determine the points, if any, at which each function is discontinuous. For those that are discontinuous,

state the location of the discontinuities and classify them.

. _ x-3
(a) f(x)=sinx+cosx (b) f{x]_x3+4
.z _|x_”
(@) f(x)=|x* 62 © f(x)="—
x—4 1, 3 2
(g) .f[x)=j;_2 (h) f(x)=—x 273
2
0 /=1 W) /(x)=272
—4, x <=3
(m) f(x)=4x-1, -3<x<2 (n) f(x)=tanx
X, x>2

(c) f‘{x}=%f_3
® f(x)= i:—i
i) f{x]= x+5

log, (xz + l)

2+, x22
“} f(x]:{zxﬂ_?} x<?

(0) f(x)=v9—x’

11. Use the three-part definition of continuity to determine if the given functions are continuous at the

indicated values of x.

x*-0

X = -3
glx) = xga X —3

atx = —3

AU L i) - Cale #7. Continuity
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CALCULUS 30: UNIT 1 REVIEW

o [2—1 ifx#2
Iffix)= '
S&) { 1 ifx=2
a. Find _‘li_r_nz S(x), and show 11_1'_n’ Slx)y # f(2).
b. Draw the graph of f.
2.
. Given a function £ defined by f{x) = { fi;xg_lf_);# -3
find xli_njj S{x) and show that Il_ig}j Sfxy # fA—3).
3 ) 4x
A2t x>0
. For the function defined by f{x) = xf fx=<0
—xtifx <

a, sketch the graph of f,
b. Find the left-hand limit lim f{x). -
¥

¢. Find the right-hand limit lim f(x).
-0
4. Write the equation of each of the following

a) b)

/
o

o

| ke fx)

o [ 1
By examining the graph of the function [ (x] below, determine each of the following. Just record

your answer. There is no need to show any work.

(@ £(0) (b) £(3) © f(-3) (@ lim f(x)
(¢)  lim f(x) (0 lim, /(x) (@) lim f(x) () lim f(x)
M fim f(x) 0 lim/(x) ) fimf(x) O limf(x)
(m) lim_/(x) () lim 7 (x) g g0 1
s G N
SENEEERERSSEHZ SEER
] — — - — ,2 — p 4 [
1 DT\ . _]/ | '\\*
T J» | - —=24 - f{—) |
S - L -3 4+ 1 1 =
| \ L
A
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6. .. . e . . .
There are three conditions that a function must satisfy in order to be continuous at a point. In light of

these conditions, explain why function f {x) , above, is not continuous at:
(a) x=-3 (b) x=0 (c) x=3
7. Evaluate each of the following limits. Do not merely record your answer, but show your work, step-by-

step.
2_ - -_p_ _ ]_ B
@ lim2=3=12 ) lim 2 =7x-4 © fim *—=*"12
x5 x4+5 x——4 4—x =3  x+3
X - _(5+x)"=3(5+x)-10 (x=1) =1
(d) lim . () lim . (f) !EIBT
I-yx+1 ’ 3-x 3t —x=2
im — X h) lim—o N lim oX X2
® lim— S e O S rarsl
S5x +1 ) 1+x* . x=1
, X 1 i
0 J"l_l;['-’l'“‘.1r3+_‘|:2 (k] xl—lar»lz.l" ¥ 4+3x-10 O .r]—rﬂl_:r2 (x+3)
- [x—10) Ixz_gl . Nx +6x
(m) xl_l‘i%— ¥—10 (n) J!'T:; 3 (o) xl—lem—jx_q.
8. Find the limits.
. 3x42 . 3x2—2 . x+3
gy b A s LR e
N Va+a : +x-
i lim Y214 e. lim Y22 0 lim 2Xtx-3
v X+ 4 x—-=  x+4 ¥ —w-toa x+5

9. Identify the type of discontinuity each function has at x =1. Explain.

—[~2—J (x)= 5L

-1
(a) f(x)= = (b) f(x g (c) f(x]:‘_x._‘

x-1
x|x—4|

5

is discontinuous. Explain
—9x

10 Find the value(s) of x, if any, at which the function f(x)=—
X
your reasoning. Classify each discontinuity.

cx+9, x<4

is to be continuous.
X +3x+l,x=4

11.  Find the value of ¢ if f(x)= {

X' —4, x<-2

12 Evaluate each of the following limits if /(x)=1{2x+4, —2<x<3.
12—x,x23
(a) lim_f(x) (b) lim f(x) (c) lim f(x)
- FONENCE VCRNCE YS

8lPage CALCULUS 30: UNIT1 (OUTCOMES 1-3)
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13. Sketch the graph of an example of a function f

that satisfies all of the following conditions: NN i 6__y_J """"" N
D~ 2l 00 Y
.
f(0)=-1 Jim f(x) =3 2' """" -
Bpf@=e  pfe=-e o642 p 2 46 ]
lim f(x) = 4 B v O A O O
X e T

______________________ —6‘---

IF YOU NEED EXTRA PRACTICE WITH FACTORING, DO THE FOLLOWING AS WELL:

Factor each expression over the set of real numbers.
(a) d* —8d -9 (b) 18v* +45v-50 (c) 3x* 15 (d) j'+125
(e) 8 -7 () 2505 —10s (g) x* —8x+9 (h) w' —6w+10
(i) x™ —4x" G)t'+4t7 +41’ (k) 2am™ —6am™ + 4am ™" () x7y ¥ g 17y
(- P . .
(m) 6_6'}.- (n) gr *‘El‘—i (o) p- -4 (p) b -1
(@) x* —3x" —10x+24 () x" +x* —10x* —4x+24 (s) 2x° +6x" —18x—54
[CALCULUS 30: SOLUTIONS TO UNIT 1 ASSIGNMENTS
SOLUTIONS TO: UNIT 1 ASSIGNMENT #1 s
1. a) (a+b)(@*—ab+b?) b) (m—2b)(m*+2mn+4b?) c) (3t—1)(9t* +3t+1)
d) 2(3c+2d)(9c*—6¢cd +4d?) e) X(Xx—1)(X*+x+1) ) 2xy(2y —X)(4y* +2yx+ x%)
9) (X+2)(x* +x+1) h) x(x*+6x+12) ) (4x%+3y*)(16x* —12x°y* +9y°)
j) 18(a®+3) K) (x=2)(x+2)(x*+x*+7) I) (x=2)(x+2)(x* —14x* +52)
2. (X-4)(x+4)(x-1)
5. a) x*(x—1)(x+1) b) x'(x+2)(x+3) c) X2 (x+4)(x-2)
d) 2x7%(x—1)(x* + x+1) e) X2(x+1)? f) (x? +1)% (X2 +4)

6. To be handed in for marking

9|Page CALCULUS 30: UNIT1 (OUTCOMES 1-3)
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L~ 2.1 | 2.01 2,001 2.0001 200001 XL . .
3 b Areasonablecstnmau.
roo o | 2428571429 | 2492537313 | 2499250375 | 2.499925004 | 2.4999925 | 2.49999925 el
Z—2r | for im ———
x 1.9 1.99 1.999 1.9999 199999 [ 1.999999 =2 x -2
— — ld be 2.5.
* ”2 6 | 2578947368 | 2.507537688 | 2.500750375 | 2.500075004 | 2.5000075 | 2.50000075 o
I —aX
" 0 0.01 0.001 0.0001 ] :
4 = 0.00001 | 0.000001 A reasonable estimate
— | 116123174 | 1.104669194 | 1.099215984 | 1098672638 | 109861832 | 1.0986129 3 1
for Ilirn would
r Y ~0.01 o001 00001 | —0.00001 T —0.000001 =0 x
¥ be 1.09861.
= 1040415402 | 1092599583 | 1.098009035 | 1.098551943 | 1098606254 | 1.09861169
5 x 251 25.01 25,001 | 25.0001 | 25.00001 | 25.000000]
| x=25
T3 | 1000999002 | 10.0009999 | 10.0001 | 10.00001 | 10000001 10 Areasonﬂhle estimate for
¥ | 249 2499 | 94999 [ 245999 | 2499990 [ 2995559] [ xll}fgj J_ p > would be 10,
x—25
— 9.98998908 | 0.0089999 | 9.999900001 | 9.99999 | 9.999999 10
W
] E 0.1 0.01 0.001 0.0001 000001 )
- | BlNX
—-x—lu.ggmwaﬁs 0.9999833334 | 0,9999998333 | 0.9999999983 | A reasonable estimate for
. .
x —0.1 —0.01 —0.001 —(.0001 ~0.00001 Hn}} smx would be 1.
"’2" 0.9983341665 | 0.9999833334 | 0.9999998333 | 0.9999999983 1 e
4
[ L1101 [ 1001 [ 10001 | 100001 | L.ooooo] x [ 09099 [ 0999 | 0.9999 | 0.99990 | 0.099595 |
7. | ¥ =1 A
T 2.1(2.01|2.001 | 2.0001 | 2.00001 | 2.000001 H 1.9 | ~1.99 | —1.999 | -1.99% | -] 99990 | ] 099099
X —

: . X
Based on the tables it appears that hrnl

x—]- |_

5

X—¥ |.t—l|

I
appears to be —2. Since |III‘IW
x—

=3

-1 L. R
does not exist since  lim

-1
o
i |x —I| appears to be 2 while

—— does not exist.

8. (a) -1 {h}ﬂ (€) =2 (d)2 (e)2 (f) —1 (g) -1 (h) -1 () -2 (§) -2 (k) -2 (O] (m)3
(n) does not exist since _rlI;ElI' g{x}ij;il’fl]_g{x} 9.(a)1 (b)1 (¢) L5 (d)2 (e)2 (D2 (g) -2 (h) 1

(1) =1 (j) does not exist since [Emrg(.r]:e J;T] 2(x) 10.(a)0 (b) oo (¢) = (d) does not exist

R

ige;l 1 {fJJ 11 {_.a] o0 (b) ®© (€) o (d) w (e) —o (f) does notexist (g) —1 (h) -1 12. (a) oo (b) =

e) ©

13. a) «© b) - 1 d) 8
g) DNE "rf} f(x) = Iirg f(x) h)
14. a) s »{ TT
A EEVRE i I
10|Page CALCULUS 30: UNIT 1
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SOLUTIONS TO: UNIT 1 ASSIGNMENTS 5 &6

1 2 1 J2 1

27.728.2 29.4 30.1 31, —~ 32. -2 33. -L 34.6 35. Y2 36. -1 37.6 38. -~ 39.24 40.0
4 9 4 4 4 16
41.2 42.3 43.-4 44.2 45. 0 46. o 47. 2 48.2 49.1 50.0 51.2 52.1 53. -1
1
54. does not exist 55. —% 56. -3 57. -5 58. 27 59.27 60. does not exist 61.(a) 16 (B) 16 (¢)

(d) 2 (e) does not exist 62.(a) 1 (b) —4 63.(a)2 (b)2 (¢)2 (d)2 (e)5 (£)6 (g) 5 (h) does not exist
(i) 14 64. =1 65.0 66.since sinx oscillates between —1 and 1 forever, sinx will never approach a
fixed real number.

67. The numerator will oscillate between —1 and 1 as x increases, but the denominator grows ever larger,
: 2

resulting in the fraction approaching a value of 0. 68. llbn{}az—* =0. Judging from the calculator values, the
¥ ;
denominator outgrows the numerator, sending the value of the fraction tuwaras 0.
X +2x

1
. - i 12 71, = i - i
69.(a) 1 (b) 5 (¢) does not exist 70. 12 (@) f(x) — (b) JrI_1;.rE1+f(x) 0. As the width

SOLUTIONS TO: UNIT 1 ASSIGNMENT?

1. There is a jump discontinuity at x = -6 . The second condition is not satisfied since li)mﬁg(x} does
P

not exist. There is an infinite discontinuity at x =—4 . The first condition is not satisfied since g(—4)
does not exist. There is a removable discontinuity at x = -2 . The {irst condition is not satisfied since
2(-2) does not exist. By defining g(-2) as 0, the discontinuity could be removed. There is a removable

discontinuity at x =1 . The third condition is not satisfied since g(1)# lim g(x). By defining g(1) as 3,
-

the discontinuity could be removed. There is a jump discontinuity at x =4 . The first condition is not
satisfied since g(4) does not exist 2. (a) The first condition is not satisfied since f'(~3) does not exist.

/(-3) results in % There is an infinite discontinuity at x = -3 . (b) The first condition is not satisfied

;,z;? I

. .0 N . . xX—r .
since _f[;r} results in i which is indeterminate. Note that Jrllm - =lim—=—

)R'x__;rz I_)‘E(‘I'!H{)[I'\":T] 2'91—
. - .. 1 . .
Thus there is a removable discontinuity at x =7 . By defining f(7) as e the discontinuity can be
T
removed. (e) The second condition is not satisfied since lim,;h(x] does not exist because  lim, h(x)=17
¥y oy
butlim h(x)=15. There is a jump discontinuity at x =3 . (d) The third condition is not satisfied since
L

[imli(x] =1 but i(~1)=2. Thus there is a removable discontinuity at x =—1. By redefining i(~I) to
framte

be 1, the discontinuity can be removed. (e) The first condition is not satisfied since j(-"4) yields e

11 |Page CALCULUS 30: UNIT1 (OUTCOMES 1-3)
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SOLUTIONS TO: UNIT 1 REVIEW N

REMEMBER TO GIVE CALCULUS APPROPRIATE ANSWERS (NOT PRECALCULUS JUSTIFICATIONS!)

74

¢
A Pix)

1. a) |Xi_r)1;f(x):3;sincef(2)=1then |Xi_r)T;f(X);t f(2) b) _ e

2. Iimgf(x):O;since f(-3)=4 then |irp3f(x)¢ f(-3) ,,v

3. b) Iirg)]f(x)=0 c) Iirglf(x)=0 3a)

-X, X<3 -ix-3, x<-1
4.a) f(x)=< 1, x=3 b) f(X)= 2, -1>x>3
3, x>3 —X+7, X>3

5.a) -2 b) 3 ) undefined d) o.. DoesnotExist e) -oo.. Does not Exist f) Does Not Exist g) 1
h) -2 i) 0 j) DoesNotExist k)1 1) 0 m) 0 n) -oco.. Does not Exist

6. a) lim f(x)=—o0o, lim f(X)=+o00, therefore there is a vertical asymptote at x=-3, which means there is an
x—>-3*

X—>-3"

infinite discontinuity at x=-3 and f(-3) does not exist

b) lim f(x)=-2,lim f(x) =0, f(0) =0 . Therefore lim f(x) = lim f(X) which means there is a jump
x—0* x—0" x—0" x—0"

discontinuity at x=0
c) Since Iirr; f(x) =1 and f(3)=3, IirT; f (x) # f(3) and there is a removable discontinuity at x=3
X—> X—>

N

a)4/s b)y7 ¢ -7 d)% e 7 f)-2/3 -1/2 h)1 i)3/5 j)0 k) .. Does not Exist
[) -oo.. Does not Exist m) -1 n) Does Not Exist
a)3/5 b)3/2 ¢)J0 d)1 e)-1 f) .. Doesnot Exist

o

o

a) lim f(x) =—oo, lim f(X) =+o0, therefore there is a vertical asymptote at x=1, which means there is an
x—1*

x—1"

infinite discontinuity at x=1 and f(1) does not exist b) lim f(x) =1, lim f(x) =1, f (1) Does Not Exist. Since
X—1*

X—1"

Iirrll f(x) = f (1), thereis a hole at x=1 and an removable discontinuity at x=1 ¢) lim f(x) =-1,lim f(x) =1,
X—> x—1" x—1"
therefore lim f (x) #, lim f (X) and there is a jump discontinuity at x=1

x—1" x—1*

10. There are three discontinuities:

a) lim f(x)=o0, lim f(x)=—o0, therefore there is a vertical asymptote at x=-2, which means there is an
X—>-2" x—>-27

infinite discontinuity at x=-2 and f(-2) does not exist.
b) lim f(x)=—%,lim f(x)=%, f(0)Does Not Exist. Since Iirrol f(x) # f(0), there is a hole at x=0 and a
x—0~ x—0" X—>
removable discontinuity at x=1.
C) lim f(x)=—%,lim f(x) =%, therefore lim f(X) #, lim f(x) and there is a jump discontinuity at x=4
x—4~ x—4" x—4~ x—4"

11. c=5
12.a) 0 b)0 c¢c) 0 d) 10 e) 9 f) Does Not Exist
13. Answers May Vary
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