D View hints D View feedback
QUESTION 1 o

Select your answers from the drop-down menus below.

Find two functions fand g such that
h(x)=|2x—6|+ 14

can be written as

(fo g)(x)

fix) =

2X+14 \/vand

g(x)=

Ix=3] _ «

QUESTION 2 8

Select the correct answers that apply.
To find the exponential function of the form

fix)=ab”
, where
b
is positive, passing through the points
(1,-6)
and
(-1, 2)
3

, Rasha does the following calculation:

f1)=ab'=-6

,and

2
— f— _1= —_——
f(—1)=ab :

That is,




ab=-=6 -

,and

Rasha's work has an error. Select the option that shows the error, and then choose the correct function for

f(x)

The correct function is

1 Ax)=2(3%)

[ ] Sheincorrectly substituted the coordinates of the two points in the function.

The correct function is

] fAx)=—3(2%)

She made a mistake while solving for b.

Her answer is wrong since
] a

cannot be negative.

The correct function is

flx)=—2(3")




QUESTION 3

Drag and drop the correct answer into the blanks.

Expand the given logarithmic expression, given all variables are positive, and
z#0

. Drop the correct answer into the expansion steps and their corresponding reason.

Statement Reason
3 48,/2
In(=—=-)=
2z [Quotient rule \
ln(3x8y2)— ln(223)\/
[ In3+ ln(x8) + ln(yz) —[ln2+ ln(ZB)]\/] Product rule
[ln3+8lnx+2lny—ln2—3[nz\/ Power rule
In(3 x8y2)+ In(22°) In3+In(x%) +In(y*) =2 +n(2?)

In3+8lnx+2lny—1ln2+3lnz

QUESTION 4

Drag and drop the correct answer in the spaces.

Drag and drop the steps to solve the given logarithmic equation for x. Round to the nearest hundredth.

ln(2x—3)=1

e'ln(2x— 3)

v




(Use the base number e on both sides of the equation)

2X—3

v/

=e

2X =

3te

2.86

QUESTION b

Drag and drop the correct answer into the spaces provided.
Use the given graphs to complete the sentence.

ln(2x—3)

3—e

2(3+e)

2.76

2.68

—

D D

o
—

Graph A

Graph B

Graph C

Graph D




Graph| A \/ is the graph of the function

fix)=t4e"

since it is the only graph that has both points:| (0,4) N4 and (1, 10.9), and these coordinates
satisfy \/ the equation of

fix)=t4e*

D B (1, 3) (0, 3) C do not satisfy

QUESTION 6

Drag and drop the correct answer into the spaces provided.
Write the given expression in exponential form.

164/ x° _
3/8X6
E
16 x °

V83X

s
16x2
L e v
g3 3
k)
16x2
1
(23)3 XZ
E
2
16 x
2x2 v
5
_ 5 72
| 8x v/




N | e

8x

2

16 x °

5 3

2-5 i
8x 8(x°)

QUESTION 7

Select the correct answer from the drop-down menu.

If
2
3
n =Xx
and
1
4
n =a-x

, find the value of
X

in terms of
a

, where

n

and

a

are positive numbers.
X —_—

1
v Vi
23

5
a

QUESTION 8

Select your answer from the drop-down below.



If
AX)=x*+3x+2
and

gx)=x+2

, find

(fo g)(x)

(fo g)(x) =

P+ Tx+ 12 4

. (Use lower case letters only)

QUESTION 9

Fill the correct answer in the provided blank.

If
AX)= 3x°+2x

and

g(x) =~/ x*+1
, find

2f +¢g

(2f +g)(x) =
6x%+

[ 2
4x +/x"+1 v . (Use lower case letters only)

QUESTION 10

Fill the correct answer in the provided blank. (Use lower case letters only)
If

Ax)=x*+9x
and
g(x)=5x—6
, find



(f=g)(x)

(F- 9)(x)

2 +9x-| O v/ |+6

x*+4x+6 v

QUESTION 11

Fill the correct answer in the provided blank. (Use lower case letters only)

Let

fix)=x+3
and
gx)=x*+2x
. Find

(f+g)(x)

(F+ ) (x)

2+ 2x \/ +X+3

x4 3x+3 N4

QUESTION 12




Select from the drop-down menus below.

Let
fix)=3x+2
and
g(x)=x*+4x
. Find

(f-9)(x)

and state its domain.

. (Fgx)=

. Domain:[ (-o0,00) v]

3x°+ 14 X2 +8Xx W |(Use lower case letters only)

QUESTION 13

Select your answers from the drop-downs below.

If
fix)=3x+5
and

g(x) = cos x
, find

(fo g)(x)

and state its domain. (Use lower case letters only)

(fog)(x) =

3cos (X) +5 < W andits domain =

QUESTION 14

(= 00,00)




Fill the correct answer in the blank provided.
Write

a’+2ab+ b’

in terms of
a-b

, given that

a-+

3

b
21ln( )=lnab

a’+2ab+ b?

=[ 9ab \/ . (Use lower case letters only)

QUESTION 1o

Choose the correct answer.

Bashar and Ahmed are comparing the graphs of the two functions

y=fx)=302x—2)°+4
and
y=g(x)=2(3Bx-3)*+4

in order to deduce their graphs from a parent graph.

Bashar's work

Ahmed's work

y=f(X)=3(2x—2)2+4=6(X_1)2+4
y=g(x)=2(GBx—3)°+4=6(x—1)"+4

Hence, the two graphs are identical and they could be both
determined from the graph of

y=6x2

, by a translation of 1 unit to the right and & units up.

y=fx)=302x—2)A
y=1fx)=12(x—1)*A
y=gx)=2(3x-3)*

y=g()=18(x—1)*
Thus, the graph of
f

could be deduced from the grapt
y=12 x°

, by a shift of 1 unit to the left an
While the graph of

g
could be deduced from the grapt
y=18 x°

by a shift of 1 unit to the left and

>




Bashar's work is correct but Ahmed's work contain an error as he simplified the functions in a wrong way.

Bashar's work is correct and Ahmed's work is correct as both graphs could be determined from the graph of

y=x

Bashar's work is wrong as he tranformed his function wrongly but Ahmed's work is correct.

Bashar's and Ahmed's works both contain an error. Bashar simplified the functions wrongly but he tranformed the
graphs correctly, while Ahmed simplified the functions correctly and he tranformed the graphs in a wrong way.

QUESTION 16

Select from the drop-downs below.

If

ix)=+x + 1
and
glx)=x*—-1

, find

(o

and state its domain.

Domain: (—1,1)U(1,00) v Vv

QUESTION 17




Choose the correct answer.
Consider the two functions

f
and
g
defined by
Ax)=x*+2
and
g(x)=x*+/x(x+3)
. Let
h(x) = (?jw
g
. Find the domain of
h

The domain of

h

o [0,1)U(1,00)
(—oo,—4)U(—=4,—3]U[0,1)U(1,00)
_ v
(=00, —4)U(1,00)

o (—o0,—3]UJ[0,00)

QUESTION 18

Select the correct answers that apply.
Farid records the percent area covered by a type of mold on a piece of bread. The given table shows his results, rounded to one
decimal place.

Day 1 2 3 4 5




%
covered
by
mold

8.2 13.6 | 22.4 | 36.9 | 60.

v

Chooserthercorrectichoicesithatiapply to thissdata set. Use a graphing tool to check the semi-log graph.

] Ax)=5e*

1 Alx)=50e**

[ | The data is best represented by a polynomial since the semi-log graph is similar to a logarithmic curve.

[ | Thedatais best represented by a polynomial since the semi-log graph is similar to a straight line.

The data is best represented exponentially since the semi-log graph is similar to a line.

X

L] flx)=e’ e?

1
— X
fix)=5e?

is the function that represents the given data.

[ | The data is best represented exponentially since the semi-log graph is similar to a curve.

QUESTION 19

Fill in the blank with the correct answer.
Ahmed wants to find a relation between

cosh 2(x)
and
: 2
sinh “(x)
. After working on it for sometime, he got the relation
cosh 2(x) = sinh 2(x)

. His teacher, however, said it was not the correct relation.



Use the definitions of each of

cosh (x)

and

sinh (x)

, and follow the necessary steps to help Ahmed get the correct relation.

cosh %(x)

sinh %(x)

N )

QUESTION 20

Choose the correct answer.
Which one of the following options represents the exponential form of

5X

with base
e
?
6'5X
ln(5%)
5X
e

a exln5

QUESTION 21

Select the correct answer from the drop-down menu.
Consider the equation

ln(X_1)= —In(x+2)

x+2



, Where
x>1

* The equation holds when| X = 2 v Vi

QUESTION 22

Choose the correct answer.
Consider the following statements:

A

x—1
log( )=log(x—1)—log(x+2), for x< —2 or x> 1.
x+2

B: e?™ =2, for x> 0.

C: log,(x)log,(x +1)=log,x(x +1), for x> 0.

3
D: log x> = B log ,(x), for x> 0.

Which statements among A, B, C, and Dis correct?

Statement

B

is correct.

Statement

A

is correct.

Statement

C

is correct.

Statement

D

is correct.

QUESTION 23




Rewrite the function
2
y=x"—10x+ 16
in order to compare it to the graph of

y=x*

y:

(x—5)2=09 v v]

QUESTION 24

By using the graph of

y=1flx)
, drag and drop the correct function of each red graph.
Y 2s] 7 sTy
1 2 : 04
y=fx) [y=5f(X) [y=f(5X) \/]
1
— A
y=f(x+5) 4 5 (x) y=fx)+5

QUESTION 26




Choose the correct answer.
Use the graph of

y=f(x)

to choose the correct function for the red graph.

-~

-1

Oy = flx +3)

Oy =flx) +3

fix —3)

<
Il

QUESTION 26

By completing the square, describe how to transform the graph of
y=x*

, into the graph of

y= x?—8x+15

1 y=(x—4)"+1

y=(x—4)—1




The graph will be moved four units to the right and one unit down.

9

y=(x—1)°—4

The graph will be moved four units to the right and one unit up.

The graph will be moved one unit to the right and four units down.

QUESTION 27 0
Drag and drop the correct answer into the space(s) provided.
Using the graph of
y=f(x)
, drag and drop the correct function of each red graph.
ol ¥
=¥ 10 54 2
AREA / A\
\sl/ X/ o/
3 1 l
J 2 :
< ! ., S 4 sl a 4 'x > :
5 -4 -3 |2 -1 1 1 3 4 5 .
4 A -21 * a -3 f2 1 2| 3 >
-21 y 31 v
y=1fx) ¥ =6f(x) \/] v =3f(x)
v =f3x) y =18 f(x) y=1f(6x) y=fx)+6
QUESTION 28 o




Drag and drop the correct answer into the space(s) provided.
Using the graph of

y=1fx)

, drag and drop the correct function for each red graph.

47 bl
3 PanN
Pan L ! i < 1 B
S5 -4 3 2 - 4 5' -0.4 -0.2 0.2 0.4 75 -4 -3 -2 - 3 4 5
j! h! !
= fx) y=f10x+2)+2_, y=10f(x-2)+10_,

y=f2x+2)+10 y=f2x—10)—2 y=fA10x—2)—2

y=Ff0.2x+2)+2

QUESTION 29

Drag and drop the correct answer into the space(s) provided.
Using the graph of

y=fx)

, drag and drop the correct function for each red graph.



\\ § ] vy \\
el ] \
\ /
\ / \
V=) y=f5x)+2 [y=5f(x+2) \/]

y=2f(x+5) y=HA0.4x)+2 y=5fAx—2) y=A0.4x+2)

y=Ff5x)—2

QUESTION 30

Choose the correct answer.
Use the graph of

y = fx)

to choose the correct function for the red graph.

Oy =fx+2)



O y=flx)-2

O y=fx=2)

fix)+2

-k

QUESTION 31

Choose the correct answer.

Use the graph of
y = f(x)
to choose the graph of
y = fix—1)=5
|
¥ =1x)
< . >
y
14
. |
3
2
1
Q :hlh;! 2 - >

,..
‘nLnu[’a




A
oY
4
. _—
’.d'
2
1
X
Q‘-z-L 1 2 3 4 5 6 g8
1
2
3
=d
14
A J
¥
2
——
1 —
T x
< — o

QUESTION 32

Drag and drop the correct answer into the space(s) provided.
The figure shows two congruent graphs, one of them has the equation

y=fx)=3x°

The second graph represents the function



y=gx)=

3x2—12x+ 13/ |.

The graph of
g

could be obtained from the graph of

f

by a shift of | 1 unit up and 2 units to the right\/ .

3(x—2)*—1

[
o=

(=]

________...--'-'-'- 9
st

__.._,
T

y \/ .
1 unit down and 2 units to the left i T i i
21?
3 (x + 2)2 -1
1 unit down and 2 units to the right
3x°+ 12 x+ 13
QUESTION 33
Choose the correct answer.
Use the graph of
y=1AXx)
to choose the graph of
y = fix+1)=2
i
y =1
x

A 4

F 3




4 5

4 5

1

4 -3 -2 -

-5

4 5

1

-4 -3 -2 -1

-5




s

Ok =
O Y
« 5 -4 -3 -2 -1 2 a5 "
Given R
g(x)=2"

-~

, the graph of the functio
y=fx)=2-2"+2

, could be obtained in which of the following methods?

Graph the function
] y=2"

, shift the graph 2 units to the right and divide the scale on the y-axis by 2.

Graph the function
] y=2"

, shift the graph 2 units to the left and 1 unit up.

Graph the function
Gl vy =2"
, shift the graph 1 unit to the left and 2 units up.

Graph the function
] y=2"

, shift the graph 2 units to the left and divide the scale on the y-axis by 2.

Graph the function
— 5%
M A
, shift the graph 1 unit up then multiply the scale on the y-axis by 2.

QUESTION 3

Choose the correct answer.
Use the graph of

y=f(x)

to choose the graph of



y=fx)-3

W

o

.5 -4 -




A

QUESTION 36

Choose the correct answer.
Use the graph of

y=1flx)
to choose the graph of

y = fix—5)

"

ftx)

——
B

")

2]

[

A

=

]

f -

A J



4

4

Y

[y

o

L J



A 4
. |
, |
< lx:
5 -4 -3 -2 -1 ] les
O 1
O

vl
Select from|the drop-down menus below.
<

! . II
fix)=+2x=8 I
and

glx)=2x+1

, find

(f—2g)(x)

and state its domain.
(f-29)(x)=

Ve2X—8—4x—2 s v

The domain of

(f-2g9)

is {X|XZ4} v Vv

QUESTION 38

Select your answer from the drop-down below.

If
Ax)=x?

an

d
gx)=/x,x20

, find
(fo g)(x)

(fo g)(x) =




QUESTION 39

Fill the correct answer in the blank provided. Give your answers from least to greatest.
Consider the two functions

f
and

g
defined by

AX)=x*+2x

and

glx)=2x—-1

Find the solutions to the equation

(fo g)(x)=(go N(x)

The solutions are:
X =

0 \/or
X=

2 vl

QUESTION 40

Fill the correct answer in the blank provided.

Consider the three functions

h

f
,and

g

defined for any real number by

h(x)=x>—6x+8

fx)=x*>—2x



,and
gx)=x+a
where

a

is a real number.
Find the value of

a

so that

h(x) = (fo g)(x)

The value of
d

is:

[2 v

QUESTION 41

Select your answer from the drop-down below.

A phone store has a 10% discount sale on all phones. Abdul has a coupon for AED 100 off the price of a phone.
Let x be the original price of the phone, d(x) be the price after the discount and let ¢(x) be the price after using the coupon. Find

(cod)(x)

(cod)(x)=

0.9x—100 _ «

QUESTION 42

Choose the correct answer.
Consider the two functions

f
and

g
defined by

x+3
f =
b0 2X—4



and

glx)=|x—1|+2

Let

h(x) = (fo g)(x)

Find the domain of

h

The domain of

h

a (=00, 1)U (1,00).

O (=00,1)U(1,2)U(2,00).
O (=00,1)U(2,00).

O (=00,2)U(2,00).

QUESTION 43

Choose the correct answer.
Given that

cosh (2x) =25
and

sinh (2x) = 24

, what is the value of




QUESTION 44

Fill in the blanks with the correct answer.

Semi-log graphs help determine whether a set of data is best represented | exponentially \/ or polynomially.

If a set of data is best represented polynomially (with degree
>

1), the semi-log graph will look more like a| logarithmic \/ graph.

hyperbolic parabolic as a linear function as a rational function

QUESTION 4p

Drag and drop the correct answer into the blanks.

If a set of data is best represented exponentially, its semi-log graph will look like a| straight line \/ . Similarly, its

' b
_ o fix)=ae™
equation that represents the set of data will be in the form \/ , where

b = slope of the semi —log graph o band

lna =y — intercept of the semi —log graph

b= slope of the graph fx)=be™ logarithmic graph flx)=—ae™

b = x— intercept parabola



QUESTION 46

Fill in the blanks with the correct answer.
The domain of

fx) =

sinh(x) Vs (—00,00) V| anditsrangeis

(=o0,00)

[—1,00) (1,00) cosh (x) [1,00)

QUESTION 47

Fill in the blank with the correct answer.
Evaluate

f(1)
for

f(x) = cosh (x)

. Round your answer to the nearest hundredth.

1) =

1.54 val

QUESTION 48

Fill in the blank with the correct answer.
Evaluate

g(x) = sinh (x)
for
x=-1

. Round your answer to the nearest thousandth.

g(-1)~



-1.175 v

QUESTION 49

Select the correct answer from the drop-down menu.
The hyperbolic sine function is defined as:

sinh (x) =

v Vi

QUESTION 50

Choose the correct answer.
Which one of the following options represents a hyperbolic cosine function?

eX+ e_X
cosh (x)=——
2
X ¢
—e +e
cosh(x)=———
2
X - X
e"+e
cosh(x)= ———
2
X - X
—e
cosh (x) =

QUESTION b1




Fill in the blanks with the correct answer.

The table below shows the population of a type of bear recorded over the years.

t
(no. of years after 5 10 15
2000 A.D.)
P(t)
28 786 22,026

Complete the table below, which you can use to sketch the semi-log graph of the given data. Round your answer to the nearest
integer.

t

(no. of
years
after
2000
A.D.)

lnP(t) S \/] [7

Using the given data and a graphing utility, the data can be represented| exponentially \/ .

So,
P(t)
has the form

bt
ae

, where bis the| slope \/ of the semi-log graph.

x-intercept y 8 5 polynomially

-intercept

QUESTION b2 8

Drag and drop the correct answer into the blank.

Which of the following is the semi-log graph of an exponential function?




Alny Ainy

Y
A J
-

Graph A Graph B

4iny 4 iny

+ : — “ - —
Graph C Graph D
Among these, graph| D \/ is the semi-log graph of an exponential function.
B A C

QUESTION b3

Choose the correct answer.
A semi-log graph for data that shows the bacterial growth in fungi is represented by the equation

lny=-3x+7

Select the function that represents the bacterial growth in fungi.

It is a polynomial function given by

x)=3x"



It is a polynomial function given by

O Ax)=7x°

It is an exponential function given by

O fx)=-3e"™

It is an exponential function given by
7 _—3
fix)y=e'e "

QUESTION b4

Select the correct answer from the drop-down menus.

A microbiologist was comparing the growth rate of two types of bacteria, Aand B, over a 24-hour period. She found that
bacterium A had a growth function modeled by

f(f) — elSQZ.it

, where

t

isin hours, while the bacterium B data made a semi-log graph of equation

lny=3.3t+15.

She compared the initial count of both bacteria Aand Bat time

t=0

and concluded that the | initial count of A was identicalto B « wv|

At the end of the 24-hour period, bacteria had the largest growth.

QUESTION bb

Fill the correct answer in the blank provided.
Consider the equation

3log4(x) + log 4()(2)= log ,(x +2)

, where
x>0.



This equation holds true when
X —_—

2 V|

QUESTION b6

Choose the correct answer.
Consider the equation

2ln(x+1)+2ln(x)=Ilnx(x+1)
, where

x> 0.

For what value of
X

does this equation hold?

x=—0.56, or x=3.56

x=0.62

X =3.56

x=0.62,0r x=—1.62.

QUESTION b7

Drag and drop the correct answer into the blank.
Express the given logarithmic expression in its simplified form.

log525* + log ;5°* =

5xlog+5 !




xlogs5 2xlogs5 5xlogs3 log 5

QUESTION 68

Fill the correct answer in the blank.
What is the value of the given logarithm?

log (——+——)
0 _ )=
g 100, 000

—> V|

QUESTION 59

Select the correct answer from the drop-down menu.
Simplify the given logarithmic expression. Express the solution as a single logarithm.

3ln5—1n3 =

125
3 VYV

In

QUESTION 60

Select the correct answer from the drop-down menus.

The domain of a logarithmic function is[ (0,00) v Vv

And its range is (—o0,00) v Vv

QUESTION 61

Select the correct answer from the drop-down menus.



Evaluate the given expression using the natural logarithm, and round to the nearest thousandth.

log;91 =

ln91

In3 vV
4.106 _ |

QUESTION 62

Select the correct answer from the drop-down menu.
When

x>0andy>0
, the expanded form of the logarithmic expression

In(5xy°)

is| In5+lnx+3lny |

QUESTION 63

Drag and drop the correct answer to complete the statement.

y=log,x if and only if

X=by \/,When
b>0and b#1




QUESTION 64

Select the correct answer from the drop-down menus.

An exponential function is a function in the form

QUESTION 66

f(x)=ab”

v v

, where

az0and b>0 _ |

Choose the correct answer.

Use the rules of exponents to write the expression

5x° \/7
4x’

in exponential form.

QUESTION 66




Select the correct answer from the drop-down menus.

The ordered pair ( 4,9 ) v " |isongraph which is the graph of the exponentia[ « W |function
1
EX
fix)=3
ol ” N P N PO E
9 9 / 9 \ 9 |
/ \ |
4 / 4 4 \ 4 |
6 / 6 6 \ 6
5 5 5 | 5
1 1 a | 1
N N o/ N /
3 o VS |
2 3 A G I
+ + N + N + \ f ud
Graph A Graph B Graph C Graph C
Drag and drop the correct answer into the space provided.
Choose the graph that represents an exponential function.
LI 1 1y NS
Y i Y \ .
./ \ . 4 4
4 ] \.. 4 4
4] Y, \./
. : /. :
A 3 3 3
o] . . .
o . VA .
A4 L4
Graph A Graph B Graph C Graph D

Graph| B

\/ represents an exponential function.




QUESTION 68

Fill in the blank with the correct answer.

Round to the nearest hundredth.
1

2

e~

1.65 v

QUESTION 69

Drag and drop the correct answer into the space provided.
For

)= ()"
3) =
0.125 v |

0.251 1.73

0.5

QUESTION 70

Drag and drop the correct answer into the spaces provided.
Write the given expression in exponential form.

Vel

22
2
V2P i
1 v
22




N | o

N

QUESTION /71

Drag and drop the correct answer into the spaces provided.
Consider the two functions

flx) =a(3")
and

g(x)= a(i)x

3

, Where

a

is positive. The graphs of
f

and

g

intersect the horizontal line
y=2a

at the points

A

and

B

, respectively.
The coordinates of the midpoint

M

of the line joining the points
A

and



are: (0; 23)

(a(3%7),2a)

QUESTION 72

(27,0)

(322,0) 2

Drag and drop the correct answer into the space provided.

The half-life of a radioactive material is the time taken for half of its original material to decay. Titanium-44 is a radioactive

material with a half-life of 60 years.

If 20 grams of a Titanium-44 sample was placed in a laboratory, which of the following functions

f

represents the mass, in grams, of the remaining radioactive material after

t

months?

The remaining radioactive material after

t

months is represented by

f(t) = 20(%)

f(t) = 20(%)

t

720
V|

12t

60

f(t) = 20(i

2

f(t) = v f(t)= 720 (%)6_;

720 t

QUESTION /73

Fill in the blank with the correct answer.

If

x| x/x = XA

, what is the exact value of

A



-~

49
64




