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01: For each entire radical, Write it as a mixed radical.

f753y2 .,[8x4y3z2
®26

%,c.e ‘J

02: For each of the following radiEals, state the restrictions on the variable x.

q2x+1 ) 13x—1 3c-l 3o

‘Ii, 2x3-I

03: For each of the following radicals, state the restrictions on the variable x

12x+7 ‘JS—3x

.
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Math 20-I.

Q4: Given the expression ‘six2 — 4, which of the following correctly describes the restrictions on x?

oX2oç

c. x>2orx<—2

® x2orx—2

Q5: Simplify radicals and combine like terms.
2Q

2f + 7v ‘sJ + c21’“
ci J:2 2.-: I ‘2)

s9’

Q6: Simplify radicals and combine like terms.
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4+3
Q1O: When rationalizing the denominator of the expression ,the expression can be simplified to

a + i/S. a and b are — and

/cf37,3 W.31ac- ,pc+i

‘1

•

______________

7’.iS i/c-i

Qil: Multiply. Simplify the products where possible.

A

Q12: Multiply. Simplify the products where possible.

(xTh— s)(4 + 26)

+

•2x&) -
qxjr 4.2xt —2o

(Record your two dIgit answer in the Numerical Response boxes below)

zsj
-

5—I

b:S

S
Ii ‘b/if 12(31)(41)

12(2) -J3’
2,/r

(4+1)(3-24)

sE -211&’ +3

(2q+ 5)(3ñ—4)

?5&12O

,c -.8/ri-I5/r-2o

6x .14?-2o



Math 20-1

Use the following information to answer Q13-Q15:

2l o

Q14: The height of the equilateral triangle is

a.5

c. 5fi
1bJ1

C7

(fl)a b2 a (2q15’)

, + ‘j(io)
30

b:

An equilateral triangle, AABO, is placed inside a square.

Asquare =40 cm2

The area of the square is 40 cm’,

0j3: The side length of the square, as a mixed radical, isTh, where a, b, and care _,_, and —.

(Record yourfour digit answer in the Numerical Response boxes below)

(‘-X)

_________

LjQ

Lk.) ,c

RFS’ vP 2 2 /2.5 2

H

QiS: The area of the equilateral triangle, MBD, is ab[E cm2, where a, b, and c are __, _, and —.

(Record your thiee digit answer in the Numerical Response boxes below)
o0

(z4i3%r6’)

2SJ
C4 .‘



Math 20-1
m 14’Th’

1L
Q16: Simplify each expression.

:/ IJ

3

Q17: Simplify each expression using two different methods.

4 [4 f)
- Jii2T 3J’

-

21’ ‘à)
F ..I. i_ . 3

4? 2

____

alE
QiB: The expression simplifies to—, where a, b, and care ,, and —.

(Record your three digit answer In the Numerical Response boxes below) 15 C

___

Jz.3 2
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9i7: RØdIcatEquajofls(tactprabiCJ ‘
.

Q19: State the restrictions on x and solve:

/i1x+67 =x+7

1)x÷6: (xXx+)
iIe4-6?: YL+ILI?c+

Q

O x÷6YX-3)

/
x: -,

?( -6 o43

Q20: State the restrictions on x and so’ve:

/2x+10=x—1

-2NO :yi)

0 )CQ( -q

O
•4/

y-3 :

-3

-3 or 4.3

J5x+11=x+3

5x+lI Oc.3Xx4-3)

54-z{ ,eZ4,÷q

O
I

yi-SC? -1c

) -2, or +1

ddP

iIzx:i: = x —2

x-,c -2
(-2)(X*)

)c -

- of 2-

iz7

•!::f

ilx *61 L’

—

x
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Math 20-1

Q23: State the restrictions on x and solve:

2 + 2x = 2x +4

X2s
2 (2x4.)(&fq)

2

o 3.i9’c.

o (x+2(3X4-8)

/4,
‘*2:c, 3x3:o

X-Z 3’-8
) 8/s

X -2or 9/3

v(t .5 bc

(2,2)t

x Z

,(L /Xt8/

0 (3z)cr.)

3x.22c YZo
3-2

L,1,(t+Z 9-,C 4-3

.

2y(2,c..i) (2)
(2 O&- 3)

)-+2 c
)C(’X42O

=

)(t

iV c4

xi

4
,1)

a: ‘t

F, ‘IS
2, 2
31(6

3C2.t)L. 8Y+I

(, 2)(3x4)
-2

C3O

4,iI k
ijr, ;r

Vn+.

. 4-

qsQ: I2

1, I
2,
3,1

3,r2t26
(,c142t(. 11

2 (3xt

(3x÷zXx+a)

X Zor -

fcy oSç.

z7

__

Q24: The expression t.Ii2x — 2 = 2x — 1 simplifies to (ax + b)(cx + d) = 0 , where the values of a,
b, c, anddare_ ,_ ,•_, and.

(Record yourfourdigit answer In the Numerical Response boxes below)
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Math 204

Port 8 Word Problems 4

Use thefollowing information to answer Q25:

When analyzing car crashes, police use a formula that relates the stopping cl:stance and the initia I
velocity of the car prior to braking:

V1 =

Where Vj is the initial velocity uk is the coefficient of kinetic friction, g is the gravitational field

strength, and d is the stopping distance.

Additionally, the kinematics equation d
= ()) t, when modelling a braking object coming to a

stop, can simplify to

2d
V1 = —

t

These two equations can be set equal to each other to solve for stopping distance:

2d
./2$Lkgci =7

Q25: A car Is travelling at a moderate velocity on wet concrete (Ilk = 0.60) on Earth (g = 9.81) before it

slams on its brakes, coming to a stop after 3.20 seconds (t = 3.20). Determine the distance it takes the

car to stop.

3” 9.Bi V.4kJa

3.20

i,l.., j;j.

2o.oX9.i)

_____

(3.2o

2O.&YWY4X3.Z 2.

O LC[2 -,2o.cc2sa

c(’4c l2o.22)
4ks 4

CDC c
9c,: l2o.5c2s

Jaecp’J mc*k 30.



&Z State the restrictions on x and solve:

17

49
x+ 1

F Il
(X+I)(X#l

2.x
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X2:
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Math 20-1

Ec(uatIOA

Q26: State the restrictions on x and solve:

______

x-
J3x+=x+ 2.
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3x’.: (,q)Z
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t=t1+(n—1)d S=[2t1+(n—1)dJ S=(t1+t)

r— t=t1r”’ sfl=t1,r*o Sn=Tt1,r*O S=-,—1<r<1

Part 10— ArithmeticSeuences and Series (Easy)

Use the following information to answer &z - Q3o:

A sequence and series are shown below: -

1’). -

52
Arithmetic Sequence: 5.2, 6.8, 8.4, 10,

Arithmetic Series: 5.2 + 6.8 + 8.4 + 10+

&2 What is the value of the fifth term, to the nearest tenth?

(Record your answer in the Numerical Response boxes below) IO +1.6 ii. 6

ii

&29:The value of the 12th term is t12 = ab. c, where a, b, and c are _, __, and

(Record your three-digit answer in the Numerical Response boxes below)

t: ,+(n-)
228I 1 6iz 5.2 2-’)(i.)

22.S

Q3o: The sum of the first 15 terms is

a. 27.6
÷ - ]

b. 74.4 4 {2(5.2) -(i5-t)(4)]

246

d. 570



/i’1á

t=t1+(n—1)d S=[2t1+(n—1)d] S=(t1+t)

r=.— t==t1r1 Sn=t11),r*0 S=E,r*O S=i,_1 <r<1

Part — Geometric Sequences and Series ‘Eoiy

Use the following information to answer - O 3:

A sequence and series are shown below: -
r-

-
-

Geometric Sequence: 40, 60, 90, 135,

Geometric Series: 40+60+90+ 135 +

&? What is the value of the fifth term?

a. 155 i3Si.’5 2O25

b. 165

c. 180

202.5

32: Determine the value of the 12th term, rounded to the nearest whole number.

(Record your three-digit answer in the Numerical Response boxes below)

£ o

3’19 ?O3._

b1 ‘3’I6o

&33: Determine the sum of the first 8 terms, rounded to the nearest whole number.

(Record your three-digit answer in the Numerical Response boxes below)

z., (r°-i)

____

ri
; o(l.58-I)

15 -I

/o.325

a



_4y 0

t=t1+(n—1)d S=[2t1-i-(n—1)dJ

r=— t=t1r1 5 t10 =rtn_t1*0 S=-,—t<r<1

Part ,— Infinite Geometric Series (Easy)

Use the following information to answer - 36

Several Series are listed below:

SeriesA: 5+10+20+40+... c2

Series B: 20+10÷5+2.5+... coS
Series C: 81—54+36—24÷... r 2/3

SeriesD: 10+10.5+11+11.5+... cO5 tAc&wJ ,4 4hw1ic

&3q :,How many of the series listed above are converging series?

a. 1
o yJ se3 C.

c 35 Determine the sum of Series B.

(Record your three-digit answer in the Numerical Response boxes below)

.2O . j±

Ho jo c.ç

&3 Determine the sum of Series C.

(Record your three-digit answer in the Numerical Response boxes below)

r960 -

...: 81
1- (zi)

98.



S=[2t1+(n—1)d] S = (t + t)

Port I3 Word Problems (Medium)

=rtn_tl,r*O S =-- —1 <r<1
r—1 1—r’

3; Billy decides to do 3 good deeds. Every recipient of one of his good deeds decides to “pay it
forward” and do 3 good deeds of their own.

a. Build a Series showing the first 4 terms, in the form S = t1 + t2 + t3 + t4 +
b. Is this an Arithmetic or Geometric Series? Explain.
c. Sally is the 10th person in the chain to commit 3 good deeds. Once she completes her 3 good

deeds, how many good deeds have been done, in total?

-r fiNcJ1L

flc

6otkc. zc3. 1- flJci O ác2c cOt CA4

r 3
3r ,(c”)

: (3I0.j)

3-,

88,5z

- B8c2 3&c 4 ‘c

= t1 + (n — 1)d

—

tn-i ,- _,- n—i
—

= t1(r—i)
,r 0

r-i

tOoc aaec,:

-n



t = t1 + (n — 1)d

Use the following information to answer 0 3

: 1 C
(2(i)81

32, 78

.o 3Z,’t6 -I-nJ (vct.

Use the following information to answer &3

=rtn_ti,r*O S =—-- —1<r<1
r—1 1—r’

i3: In the fractal pattern shown above, how many sides does Figure 10 have?

6
-

(6))’°
118

tn_i

S=[2t1+(n—1)d]

= t1r1 Sn
t1(r—i)

, * o
r—1

Sn = (t + t)

A fractal is a curve or geometric figure, each part of which has the same statistical character as the
whole. Fractals are useful in modeling structures (such as eroded coastlines or snowflakes) in ,hich
similar patterns recur at progressively smaller scales, and in describing partly random or chaotic
phenomena such as crystal growth, fluid turbulence, and galaxy formation.

A fractal pattern is depicted below:

&3 How many tiny triangles are required to make the 8th shape in the sequence?

ET.

Figure 1 Figure 2 Figure 3 Figure 4 Figure 5

E1C,

L% hcv. , ce ;ae5.



t=t1+(n—1)d S=[2t1+(n—1)d] S:=(t1+t)

r= t=t1r1 Snt1(1),r*O Sn=Th,rO S=!L,_1<<1

Part 7— Anthmetic and Geometric Sequenjj7Jf#eries (HJh

Use the following information to answer &1O -( 2

r 55 5 5 r- 3
8 12 18 27

Which best describes the information in the textbox above?

a. Arithmetic Sequence

b. Arithmetic Series

c. Geometric Sequence

d. Geometric Series (Diverging)

Geometric Series (Converging)

f. None of the above

h ab
cflThevaIueof the 5 term 1st5 =,wherea,b,c,anddare_,_,__,and_.

(Record yourfour-digit answer in the Numerical Response boxes below)

—S -z
—o -

&‘n: The sum of the first 8 terms is approximately a.bc, where a, b, and c are __, __, and —.

(Record your three-digit answer in the Numerical Response boxes below)

n

roE36

-

- O.6Oo6i3355

“



t, = t1 + (n — 1)d

a4iw

S=![2t1+(nl)d] Sn = (t + t)

Use the following information to answer & 3 -&‘1’

= rt,—t
,r * 0

The fourth term in a sequence is 192. The seventh term is 1029.

{3 If the sequence is an Arithmetic Sequence, determine the sum of the first 10 terms.

n: 2(n-i)7

_(-6s) ÷(io-)(2)J10

—
= +

—0 lq b, +(7-i)c!

tj If the sequence is a Geometric Sequence, determine the sum of the first 10 terms.

1
n —I

1q2: iO2’;,r

lO21 1,i’
4

iz 6r

,3535
1- J n—I

(i5)

!, (‘5. 35q3:5)

1i 35.25O?218

(5.825o12&863)(5l’)

i.5 -j

15O69(S3?

tn—i
t = t1r1 5

= t(r—i)
,r * 0

r—1 1-r
<r <1

Otc (, IO2q)

09110,.)

-j:i, +(-i)c

, +(n-i)

i’z + (L.l_I)(2)

i92

4-

-j: -6’)5

192= +3?c

(jo2q= 11a)
-837: .

.IO I22o



= t1 + (n — 1)d Sn =[2t1+(n—1)d] Sn =(t1 + t)

Part 15: Challenge Questions (Very hard... especially the last one)

Use the following information to answer Q45:

Q45: Students will determine the length of side AB.

S=rtn_tir*o S =--,—1<r<1
r—1 1—r

a. Draw lineAC.

b. Draw a triangle, with AC as its hypotenuse and one side passing through point E, and determine
the length and height of the triangle.

c. Use Pythagoras Theorem to determine the length of AC.

d. Use triangle ABC to determine the length of side AB.

tn_i
tn = t11

= t1(r—i)
,r * 0

r—1

B A

Students will determine the length of side AB, conveniently labelled x.

x

3

C

Original problem posted by “MindYourDecisions” on YouTube.

(https://www.youtube.com/watch?v=kfiiuP5HDiU)

a Cla



S =[2t1 +(n— 1)dj S =(t1 + t)

r=-
tn-i

- —,-
n—i

n — Sn
= t1(r-i)

,r * o S =Ttn_tI,rO S =— —1<r<1n i—r’

Use the following information to answer Q46

Q46: Students will determine the length of the square, AF.

t = t1 + (n — 1)d

B

Determine the side length of the square, AF, conveniently labelled x.

D C

F A

Original problem posted by “MindYourDecisions” on YouTube.
(https://www.youtube.com/watch?v=aQsb5jfgSYo)

E

a. Prove that LEAF has the same value as LCED.

b. Determine the length of side DE in terms of x and y. PE
c. Using similar triangles 1EAF and t\CED, wrc ‘. ;c -kc
c J& tEAP c4esm vc..L’c o .,

D E

x,

A

3L

3.
3j:

X.J?? jq

2 Z 2.
c! +1’ :.c

L+ i6

‘2.

16 1

£i&X 16)

x -



S = [2t1 +(n — 1)d] 5n (t1 + t)

Use the following information to answer Q47:

S=Ttn_tlr*O Sn r—i

Q47: Students will determine the area of the largest square.

a. Determine the side length, as a mixed radical, for the three small squares on the right side.

b. Determine the coordinates of P1 and P2 in terms of the value p.

c. Use points Pi and P2. along with your Slope Equation, to determine the functionf(x).

d. Use the functionf(x) to determine the coordinates of point P3.

e. Use the coordinates of point P3 to determine the side length of the largest square.

f. Use the side length of the largest square to determine its area.

® On

®Alo jcc

!: C? 31w)

m’

____

t’L 3i
(pJ’) -(p)

t = t1 + (n — 1)d

— /Atr/W

tn—i
,- —t n—i
n —

= t(rhii)

r—i
,r*O

Five squares are depicted below. Determine the area of the largest square.

y

f(x) = ax + b

A

IiT 2J

I

I
34E

?- p÷iJ—k-2J’--

x

Original problem posed by “Flammable Maths” on YouTube.

(https://www.youtube.com/watch?v=cD9FsAAaKnE)

f(J 2x’-O
P2. (pr)5i)



Sn[2ti+(n—1)d] Sn = (t1 + t)

r=— tn—tir
= t(r—i)

r—1
,r*O S rOn r—1

S
1—r

Space to work on Q47.

2O

([f: 2, +0

X: 343’

c) ,g;0+ )23 43 (x16IS)

Jo ) (3fj), 6,3’)

a2+: .2

3

(3q)2+

9(3) * 3c(S) :c
4 Ct

135 c

tn = t1 + (n — 1)d

i4e’i a

I3

(o,o)
2<

C.

0

2

5jcrt. /4- LVI)


