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Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester Academic Year: 2022/2023

Instructions:

1. Non-programmable calculators are allowed.

2. List of formulas is given on the last page.

Part 1: Multiple Choice Questions (14 marks)

For items 1 to 14, shade the bubble ((O) corresponding to the correct answer.
(Each item carries one mark):

1)

2)

3)

It flx) = 2" _ 1, then the value of f(3) equals
O 1 O 5
a 7 O s

The y-intercept of the exponential function y = 445 s

O 4 O 5
O 6 O 9

If f(x) is a periodic function with period p and f(1) = f(11) = f(21), etc.,
then the value of p is

O 10 O 12
O 22 O 32

Do not write in this space



Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 1 continued

4)

S)

6)

7)

/
=

Alongside is the graph of y=3""+b 1%
The value of b is
o1
9
o1
8 <
O -2 y=3"#b
O -3 W
The quartic polynomial from the following functions is
O f(x)=4x+3 O f()=5x +2x-1
O fk) —xX 42 C)f(x)=x4+x3+x
It f(x) a)lx + 1)( — 2) and the x-intercepts of f(x) are 2, -1, -2
then the value of a
O -2 O -1
O 1 O 2
The general form of y = (x — 1)(x - ’I)2 +3 is
O ys= X —3x° +3x+2 O ys= X -3 —x+2

O y=x3+x2—x+2 O y=x3—x2+x+2

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics

First Session — Second Semester Academic Year: 2022/2023

Part 1 continued

8)

9)

10)

The scatterplot which shows a strong positive relationship between
the variables x and y is

Ay Ay
(:) o (:) ° o .
> X =. X
Ay Ay
C) C) o . . o °
> X
From the contingency table below, the degrees of freedom (df) equals
O 3 Year group
O 4 G1| G2 | G3 | G4
O 6 9 | 15[ 13 ] 12
O s B8 |10]5]16

If there is a relationship between the gender (male, female) and (healthy, non-healthy)

2 2
at a 10% significance level where x>

O 9.21
O 4.61

0.10 '

O 6.63
O 271

Do not write in this space

2
then %510 equals




Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 1 continued

11)

12)

13)

14)

If y=3x5,then @ -

dx
(@) 3x4 (@) ’I5x4
(@) 3x6 (@) ‘I5x6
From the figure shown, f(x) is increasing for y

-1<x<2 2

x<-1 and x>2

-3<x<4

0000

x<-3 and x>4
(_11_3)

It flx) = 2x3 — 4x2 +5,then 7''(1) equals
O -2 O 1
O 3 O 4

If fix) = X +ax+13 hasa stationary point at x = =2, then the value of a is

O 25 O 12
O -12 O -25

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 2: Extended Response Questions (56 marks)

Write all answer in the space provided for items 15 — 28. Show all your work.

15) Let y=7sin(5x)+ 2 (4 marks)
Find:

a. The amplitude

b. The factor of horizontal dilation.

c. The vertical translation units.

16) The function y = cos(4nx) has a period of 80°

Find the value of n (4 marks)

Do not write in this space
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Part 2 continued

17) Sketch y = 2" +1 (5 marks)
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Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

18) The number of stores A in a certain company is given by

t
A(f) = 400 x (%) , Where ¢ is the time in years

How long will it take for the number of stores to reach 900

Do not write in this space

(3 marks)



Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 2 continued

19) The graph below represents the function f(x) = 11 + 1 (3 marks)
X

Find the vertical and the horizontal asymptotes.

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 2 continued

20) Find the coordinates of the point(s) of the intersections of the graph with equations
y=x2—3x—3 and y=5-x (6 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

21) Below is the graph of f(x) = 25" + ax’ - 2ax

Find the value of a

-2

Do not write in this space

10

(3 marks)
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Diploma, Bilingual Private Schools, Applied Mathematics

First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

22) For random variables X and Y, let s, = 3.16 , s, = 4.24 , Sy = 13
Find the Pearson'’s correlation coefficient () (3 marks)
23) Complete the following table: (4 marks)
2 (f- 1)
Jo Je Jo=Je (=) ——
23.2 1.8 3.24 0.139655
16 17.8 3.24 0.182022
62 63.8 -1.8 3.24 0.050784
51 49.2 1.8 0.065854
Total (1
ota ()galc)

1

Do not write in this space




Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

14

2
24) let Yxy=48, 5, = =2, n=3, )7=?

w|oo

/ Sxy

Find the least squares regression line for y on x

Do not write in this space

12

(3 marks)
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Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 2 continued

25) Let f(x)=5x (5 marks)
Find, from first principles, f'(x)

13




Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

26) Find the equation of the tangentto f(x) = 4x° +2x at x=1

Do not write in this space

14

(5 marks)
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Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

27) Find and classify the stationary point(s) of f(x) = x2 - bx

Do not write in this space

15

(5 marks)



Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

28) Let f(x)= 3)c_a has a tangent with gradient 6 at the point where x =1

Prove that a=-2

[ End of Examination ]

Do not write in this space

16

(3 marks)
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Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester Academic Year: 2022/2023

List of formulas

Exponential & Trigonometric Functions

The general exponential function y = k x a?* + ¢

If f(x) is a periodic function with period p,then f(x + p) = f(x)

for all x and p is the smallest positive value for this to be true.

The general sine functionis y = Asin(Bx) + C

The general cosine functionis y = Acos(Bx) + C

, where A 1s the amplitude, =18 the factor of horizontal dilation and C i1s the

vertical translation.

. .. 360
Period 1s —
B

More Functions

f(x) = (x — h)® + k is the translation of f(x) = x3

through h units horizontally and k units vertically.

A

. . A
S + k is the translation of y = -

through h units horizontally and k units vertically.

Do not write in this space

17



Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester

Academic Year: 2022/2023

Two Variable Statistics

e Pearson's correlation coefficient:
Sxy DXy — nxy

= or r=

SxSy \/sz _ nfz\/ZyZ — ny?

o Least squares regression line for y on x:

y—y=—(x—-x)
Sx
Zxy X x’
Seyy =———X7y and Syt = — x?
Xy n y X n
XX Xy
X=— and =—
n n
) . _ (f _fe )2
o Chi-squared: y2 = OT
e Degrees of freedom: df =(-7)(c-1)
e Table of X2, values
Degrees of Area right of table value

Jreedom (df) 0.10 0.05 0.01

1 2.71 3.84 6.63

2 461 5.99 9.21

3 6.25 7.81 11.34

4 7.78 9.49 13.28

5 9.24 11.07 15.09

6 10.64 12.59 16.81

7 12.02 14.07 18.48

8 13.36 15.51 20.09

9 14.68 16.92 21.67

10 15.99 18.31 2321

Do not write in this space

18
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Diploma, Bilingual Private Schools, Applied Mathematics First Session — Second Semester

Academic Year: 2022/2023

Introductory Differential Calculus

d _
o If y=x™" then é =nx""1 for some constant k.

e The gradient function or derivative function:
, . flx+h)—f(x)
f'x) = lim h

e Tangent equation:

If a tangent touches y = f(x) at (a,b) then it has equation

y=b_ b= f
- @ or y—-b=f"(a)(x—a)

Do not write in this space

19
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Instructions:

1. Non-programmable calculators are allowed.

2. List of formulas is given on the last page.

Part 1: Multiple Choice Questions (14 marks)

For items 1 to 14, shade the bubble ((O) corresponding to the correct answer.
(Each item carries one mark):

1) If f(x)=5" +1, then the value of f(0) equals

O 1 O 2
O 5 O 6

2) The horizontal asymptote of the exponential function y = 243 s
O y=2 O y=3
O y=5 O y=6

3) If f(x) is a periodic function with period p and f(1) =£(6) =f(11), etc.,

then the value of p is

O 5 O 12
Q 7 Q17

Do not write in this space
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Second Session — Second Semester

Academic Year: 2022/2023

Part 1 continued

4)

3)

6)

Alongside is the graph of y=2a(37) - 3

The value of a is

O -2
O -1
O 1
O 2

The function of a cubic polynomial form is

O f)=x"+x"+x
O fx)=x"-2x-5

Alongside is the graph of
O y=(G"-2)(x+1)
O y=("-1)x+2)
O y=("-2)x-1)
O y=("-1)(x-2)

A
I.
v

i

-
-«

O f()=x+x

O f(x)=3x-2

=

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 1 continued

7) The general form of y=—2(x+1)2+2x3+2 is
@) y=2x3+2x2+4 @) y=2x3—2x2

C)y=2x3+2x2+4x C)y=2x3—2x2—4x

8) The scatterplot which shows a strong negative relationship between the
variables x and y is

C) o o C) o
(<) o
e~ °
°
- X - X
% Ay
o ° e
o o o e
C) (-] o (-] C)
o ° °
o ) °
> X

9) The degrees of freedom (df) from the Year group
alongside contingency table equals
Gl | G2 | G3 | G4
O 5 A 1 10 | 34 | 29
O 6 B | 12 | 15| 7 | 16
O 7 C |11 |16 8 |19
O 12

Do not write in this space




Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 1 continued

10) If there is a relationship between the gender (male, female) and like (coffee, tea, milk)

2 2 2
ata 5% level of significantwhere X > X ,then X equals
calc 0.05 0.05

O 5.99 O 6.25
O 7.81 O 1259
11) If y=2x">,then 9V =
dx
O —6x_4 O 6x_4
(@) —6x_2 (@) 6x_2

12) The figure that shows f(x) is decreasing for x =20 s

y ) y
O <« > x O <« > x
J' \%
y y
A e A
O O N
X
f(x)
\Z A

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 1 continued

13) If f(x)= X +x0+3 ,then f"(0) equals
O o O 2
O 3 O 5

14) If the tangent to the function f(x) = 2x° +kx" +2 hasa gradient -4 at x=1,
then the value of k& is:

O -5 O -6
O -8 O -10

Do not write in this space
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Part 2: Extended Response Questions (56 marks) 9
=
S
Write all answer in the space provided for items 15 — 28. Show all your work. s
=
®
15) Write a cosine function of the form y = A4 cosBx + C >
2>
with an amplitude of 9, horizontal dilation of factor % >
gl
and a vertical translation by 5 units (4 marks) -
o
16) The function y =sin(2nx) has a period of 60°
Find the value of n (4 marks)

Do not write in this space
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Part 2 continued

17) Sketch y=3""+1 (5 marks)

> <




Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

18) The sales price of a building V' in (OMR) in a certain area is given by

t
V(t) = 45000 x (%) , Where ¢ is the time in years.

How long will it take for the sale price to reach (OMR) 20000
(3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

1

19) The graph below represents the function f(x) = (x-l-—’l) + 2

Find y-intercept and the vertical asymptote. (3 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

20) Find the coordinates of the point(s) of the intersections of the graph with equations

y=% and y=3-x
(6 marks)

Do not write in this space

10
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

21) If f(x) is a cubic function which is a translation of g(x) through 5 units horizontally
to the right and 2 units vertically upward.

Find f(x). (3 marks)

Do not write in this space

1"



Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

22) For random variables X and Y, let s = 5.48 , s, = 6.16, Sy = -29

aoeds siy3 ul 931um J0u oq

Find the Pearson’s correlation coefficient () (3 marks)
23) Complete the following table: (4 marks)
2 (= £)
Jo Je o= dk (= %) =0
Je

125 120.2 23.04 0.1917

. 120.8 -4.8 23.04 0.1907

92 96.8 -4.8 23.04 0.2380

102 97.2 4.8 0.2370

Total (X2 )
calc

Do not write in this space

12
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

24) Let ¥x° =155 s =-58 n=5 7=6 and ¥=5

Find the least squares regression line for y on x

Do not write in this space

13

(3 marks)



Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

25) Let f(x)=7x

Find, from first principles, f'(x) (5 marks)

14
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

26) Find the coordinates of the point(s) on the curve of f(x) = X —6x+4

where the tangent is horizontal.
(5 marks)

Do not write in this space

15



Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

27) Find and classify the stationary point(s) of f(x) = X - 8x

Do not write in this space

16

(5 marks)
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

28) Let f(x)= ax’ - 27x+5 have a stationary pointat x =1

Prove that a =9

[End of Examination]

Do not write in this space

17

(3 marks)
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List of formulas

Exponential & Trigonometric Functions

The general exponential function y = k x a** + ¢

If f(x) is a periodic function with period p,then f(x +p) = f(x)

for all x and p is the smallest positive value for this to be true.

The general sine functionis y = Asin(Bx) + C

The general cosine functionis y = Acos(Bx) + C
, where A 1s the amplitude, % 18 the factor of horizontal dilation and C is the

vertical translation.

o

360

e Period is

More Functions

e f(x) =(x—h)3+k isthe translation of f(x) = x°

through h units horizontally and k units vertically.

A . ' 2
¢« y=—+ k is the translation of y = =

through h units horizontally and k units vertically.

Do not write in this space

18
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2022/2023

Two Variable Statistics

e Pearson's correlation coefficient:

_ Sxy B Y xy —nxy
r= or r=

SxSy \/sz _ nfz\/ZyZ — ny?

o Least squares regression line for y on x:

y—y=—(x—x)
Sx
xxy > x?
Spw = ——— XV and e — — x?
xy T T y x n
XX D%
X=— and y=—
n n
) . _ (f _fe )2
o Chi-squared: y2 = Z"T
e Degrees of freedom: df =(-7)(c-1)
e Table of X2, values
Degrees of Area right of table value

freedom (df) 0.10 0.05 0.01

1 2.71 3.84 6.63

2 461 5.99 921

3 6.25 7.81 11.34

4 7.78 949 13.28

5 924 11.07 15.09

6 10.64 12.59 16.81

7 12.02 14.07 18.48

8 13.36 1551 20.09

9 14.68 16.92 21.67

10 15.99 18.31 2321

Do not write in this space

19
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Academic Year: 2022/2023

Introductory Differential Calculus

d _
o If y=x™ then ﬁ =nx""1 for some constant k.

e The gradient function or derivative function:
x+h)—f(x
00 = tim [EEW @)

h—0 h

e Tangent equation:

If a tangent touches y = f(x) at (a,b) then it has equation

y—>b
= f'(a) or y—-b=f(@x—-a)

X—a

Do not write in this space

20
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2021/2022

Instructions:

1. Non-programmable calculators are allowed.

2. List of formulas is given on the last page.

Part 1: Multiple Choice Items (14 marks)

For items 1 to 14, shade the bubble () corresponding to the correct answer.
(Each item carries 1 mark):

1) The exponential function y = 3 x (%)Zx— 2 will be classified as:

(O increasing (O decreasing
O linear O periodic

2) If fix) =4(2)", then the value of f(2)is:
O 1 O 2
O 4 O s

3) The maximum value of y =7 + 3cos(0.1x) is:

O 4 O 7
O 10 O 21

4) If the period of y =sin(4nx) equals 60°, then the value of n is:

- O 3
3 2
O 4 O 6

5) If f{x) is a periodic function with a period of 7, then f(28) =
O O f114)
O f120) O £38)

Do not write in this space
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Second Session — Second Semester Academic Year: 2021/2022

6)

7)

Part 1 continued O
5
3
The quartic polynomial from the following functions is: g
~+
O fx)=4x-4 (@) f(x)=x2—2x+’| ;_l:.
O f)=x3+2x-4 O fi)=x*-3x2+5 =
(2]
gl
. y a
The opposite graph represents: ®
5
O y=-(2-Nx+2) s
O y=K*-1Nx+2) 3
O y=-(>-2(x-2) y
D y = (x2_ 2)(x + 2) a 1 1 1 1 1 B X
5 -4 3 A 2 3 4 5
-2
-3
-4
=

8)

9)

10)

If an experimental breeding colony of bacteria B is set up and the size of the colony

10
t+ 1

O o O
O 10 O

at time ¢ seconds is given by: B = (

Ify=2x5,thenﬂ=
dx

O 2

O s&x*

00

If f(x) =x3—4x + 1, then f'(10) =

O 40
O 296

00

- 9)2 , then the original size of the colony is:

1
100

7x*

10x*

60
961

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2021/2022

Part 1 continued

11) The coordinates of a stationary point of y =5 + 4x —x? are:
O 0,2 O 0,9
O 2,1 © 2.9
x= 1
12) If flx) = T then f7(2) =
o1 @ L
8 8
o Vv o =2
4 4

13) A ball is thrown straight upward so that its height f{x) (in feet) is given by the
equation f(x) = 96 + 64x — 16x%. The rate of change of distance at x = 3 seconds
(in ft/s):

O -64 O -32
O 32 O 64

14) If fix) = ax* and f'(=1) = 4, then the function f(x) has:
(O alocal maximum
O alocal minimum
(O a horizontal inflection

O alocal maximum and a local minimum

Do not write in this space
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Part 2: Extended Response Questions (56 marks)

Write all answer in the space provided for items 15 - 28. Show all your work.

15) For the function y =9 - 2$in(%x) , find the value of: (5 marks)

a. Amplitude (4)

b. Horizontal dilation of factor (B)

c. Period

d. Vertical shift (C)

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2021/2022

Part 2 continued

16) The number of cell phone subscribers S in a town after the 1* of January 2020 is

given by this formula, S() = 10000 x (%)t , Where (7) is time in year. (5 marks)

a. Find the current number of the subscribers.

b. Find long will it take for the number of subscribers to reach 15000.

Do not write in this space
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Part 2 continued

17) Use the graph of f{x) = sin2x shown below to solve sin2x =1 for —2n < x < 3m.

(5 marks)
y 58
1 o d
y=sin2x
X
>
- R T 3m
z 7 A\
-1
18) Find the solution of 3¥ 2= 9~ (4 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2021/2022

Part 2 continued

19) The graph below represents f(x) = —(%+ 2). Find: (5 marks)

a. x-—intercept ; g

<

b. y-intercept.

.
T T e >

3 3 i i i
T

ES IS LIS P T e SRV L 8
.

. 61
c. horizontal asymptote s
-12+4

144

164

N

P
<

-

" " " i i " " s
T 9 X

S-SR, ST S Y W 1

»
&
&

[|TTTTYTeOTeTeYT™Y

d. vertical asymptote

Do not write in this space
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Part 2 continued

20) Find the intersection point(s) between y = % and y=x+ 2.

21) Write the general form for y = —3x(x - 2)%— 2x3 + x.

Do not write in this space

(4 marks)

(3 marks)
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2021/2022

Part 2 continued

22) If f{x)is a cubic function which is translation of f{x) through 5 units vertically upward
and 2 units horizontally to the right. Find g(x). (3 marks)

23) Find from first principles, the derivatives of f{(x) = 3x . (4 marks)

Do not write in this space
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Part 2 continued

2
24) Find all intervals where f(x) = % — X is increasing or decreasing.

25) Find the equation of the tangent to the curve y = 2Vx at x = 4.

Do not write in this space

10

(3 marks)

(4 marks)
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Diploma, Bilingual Private Schools, Applied Mathematics Second Session — Second Semester Academic Year: 2021/2022

Part 2 continued

26) Consider a tin can in the form of a right cylinder with an open top. A can has
a volume of 81 cm?, find the radius of the base of the can so that the surface area of
the metal from which the can is made is as small as possible. (4 marks)

Do not write in this space
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Part 2 continued

27) Find and classify all stationary points of f{x) = 27x —x3. (3 marks)

28) Prove that the curve y = x2 has the same gradients at points (1, 1) and (-1, -1).
(4 marks)

[ End of Examination ]

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics

Second Session — Second Semester

Academic Year: 2021/2022

List of formulae

* The derivative of f(x) is defined lim [(x+h)-[(x)

h
f(x) f'(x)
¢ (a constant) 0
xn nxn-l
c u(x) cu'(x)
u(x) + v(x) u'(x) + v'(x)

The volume of cylinder:

4

nreh

The surface area of the cylinder:

A =nr?+2nrh

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Instructions:

1. Non-Programmable calculators are allowed.

2. List of formulae is given on the last page.

Part 1: Multiple Choice Items (12 marks)

For items 1 to 12, shade the bubble ((O) corresponding to the correct answer.
(Each item carries 2 marks):

1)

2)

3)

4)

If $1 US buys 0.5417 UK pounds, then the amount of UK pounds that could be
bought for $2000 US approximately equals:

O 108.34 O 369.21
O 1083.40 O 3692.08

If Marwa arranges a loan of 130000 OMR and repays 900 OMR per month for 20 years,
then the interest on the loan (in OMR) equals:

O 18000 O 50000
O 86000 O 90000

If you deposited 7500 OMR in an investment account that paid a simple interest
earned at a rate of (r %) p.a. for 3 years. If you earned 1350 OMR, then the value of »
is:

O 2 O 3
O 5 O 6

Michael takes out a personal loan for $12500. If he negotiates a term of 36 months at
10% p.a. interest, then the monthly repayments (in dollars) approximately equals:

O 322.67 O 346.32
O 387.21 O 403.34

Do not write in this space



Diploma, Bilingual Private Schools, Applied Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Part 1 continued

S)

6)

7)

8)

9)

An amount of money is placed in an account that pays 4% p.a. compound half yearly
for one year. If the interest earned equals $808, then the principal (in dollars) equals:

O 2000 O 2808
O 20808 O 20000

An ordinary 6-sided die is rolled once, then the probability of getting an even number
is:

O O

1
6

O O

N|—=
ol w|=

A and B are independent events. If P(A) = 0.8 and P(B) = 0.7, then P(A and B) =

O 0.15 O 0.56
O 0.65 O 0.78

The amplitude of y = 2 sin(1.5x) is:

O 05 O 1
O 15 O 2

The function that represents the given graph below is:

O y=2sin(3x)

(@) y = 3 sin(2x)

@) y=25in(%x) T /\
D y _ 3 Sin(% x) -30 | 30 6W0 150 18\

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics

End of Year Exam - First Session

Academic Year: 2020/2021

Part 1 continued

10) If f(x) = 3* + 5, then f(-2) =

o 3
6

o =44
9

1) If f(x)=%x2+ 1, then f'(x) =

O x
O lx+1
4

O x*+1
O

12) If the curve y =x%+ kx + 1 has a gradient of 2 at x = 1, then the value of k equals:

O o
O 2

O 1
O 3

Do not write in this space
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Part 2: Extended Response Questions (48 marks)

Write all answer in the space provided for items 13 - 24. Show all your work.

13) If you want to buy 400 euros worth of travelers cheques, what will it cost in
Norwegian kroner, if 1 Norwegian kroner = 0.11740 euros? (4 marks)

14) Calculate the final balance of $5100 investment at 5% p.a. where interest is
compounded annually for 2 years. (3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Part 2 continued

15) A currency exchanges service exchange 1$ US for £ UK using "buy at £0.530, sell at
£0.5035". If you wish to exchange $600 US for £ UK. (6 marks)

a. How many £ UK will you receive.

b. If you immediately change the £ UK to $ US, how many will you get?

c. What is the resultant commission on the double transaction?

Do not write in this space
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Part 2 continued

16) Nassir buys a car for 30000 OMR and keeps it for 4 years. If the value of the car at the
end of that period is 12288 OMR, find the annual depreciation rate. (4 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Part 2 continued

17) List the sample space for tossing two coins. (3 marks)

18) Two pentagonal spinners with sectors 1, 2, 3, 4 and 5 are spun simultaneously.

(4 marks)
Use the 2-dimensional grid of the 25 possible
outcomes to determine the probability of Sp’"ﬂerz
getting: °
4 ° ° ° ° °
a. aSanda3 3 © © ° °© ©
2, L 2 L2 L L 2 L]
q
» spinner 1

1 2 3 4 5
b. atleast one 2

Do not write in this space
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Part 2 continued

19) 3-child families are randomly selected according to the gender of the children. Find
the probability that a randomly selected 3-child family consists of all boys. (3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics End of Year Exam - First Session

Academic Year: 2020/2021

Part 2 continued

20) Find the amplitude of the following cosine function.

(3 marks)

J
-360 —300—24@120 —60
-10 4+

20 +

30+
Y

T T } T T T D ¢
60 120\180/240 300 360

21) The population of crocodiles is given by P(f) = 200 + 75 sin(907), where ¢ is the

number of years since the first estimate was made.

a. Find the initial population.

b. What was the population size after 2.5 years?

Do not write in this space

(6 marks)



Diploma, Bilingual Private Schools, Applied Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Part 2 continued

22) If 3y = a(5* + 2) and the horizontal asymptote is y = -4, find the value of a. (3 marks)

23) Ify= x3 - 6x% + 9x + 1, find % . (4 marks)
X

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics End of Year Exam - First Session

Academic Year: 2020/2021

Part 2 continued

24) Find, from first principles, f'(x) if f(x) = 2x% + 1.

[ End of Examination ]

Do not write in this space
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(5 marks)



Diploma, Bilingual Private Schools, Applied Mathematics End of Year Exam - First Session

Academic Year: 2020/2021

List of formulas

Financial mathematics

Foreign exchange:

foreign currency bought

e Costin currency =
y selling exchange rate

foreign currency sold

e Currency bought =

buying exchange rate

Travellers cheques:

amount of foreign currency

e Cost of travelers cheques = - X101 %
selling exchange rate

Simple interest:

e Simple interest [=C X1 X n
Calculating repayments:

T rincipal+interest . C+I
e Periodic repayment = PP ie Rp=—
number of repayments N

Compound interest:

r n
e Compound Interest [= C X (1 + E) —C

e Total interest earned = final balance — principal

The effective interest rate on an investment:

e Conversion of Nominal (compound) Rates to an effective rate: r = (1 + i) — 1

Depreciation:

5 5 r n
e Depreciation formula: A = C X (1 + W)

Probability

the number of members of the event

e P(E)=

the total number of possible outcomes

e If A and B are independent events then P(A and B) = P(A) X P(B)

Do not write in this space
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Introductory differential calculus

aoeds siy} ul 9314m jou oQ

e The derivative of f(x) is defined lim f—(xm’:_f *)
x—
f(x) f &)
¢ (a constant) 0
x" nxn-1
¢ u(x) cu'(x)
u(x) + v(x) u'(x) + v'(x)

Exponential and trigonometric functions

For the general exponential function y = k X a®* + c,

y = c is the horizontal asymptote.

If f(x) is a periodic function with period p the f(x + p) = f(x) for all x.

Iny = Asinx,

For y = cos Bx,B > 0, the sine function completes a cycle for 0° < Bx < 360°,i.e., for

8 360°
0 <x<—,s0
B

A affects the amplitude and the amplitude is |A|

B affects the period and the period is %.

y = sinx + C is a vertical translation of y = sin x through C units.

Table of Monthly Repayments per $1000

Table of Monthly Repayments per $1000

Loan term Annual interest rate
(months) 10.0% 10.5% 11.0% 11.5% 12.0% 12.5% 13.0%
12 87.9159 | 88.1486 | 88.6151 | 88.8488 | 89.0829 | 89.3173 | 89.3173
18 60.0571 | 60.2876 | 60.5185 | 60.7500 | 60.9820 | 61.2146 | 61.4476
24 46.1449 | 46.3760 | 46.6078 | 46.8403 | 47.0735 | 47.3073 | 47.5418
30 37.8114 | 38.0443 | 382781 | 38.5127 | 38.7481 | 38.9844 | 39.2215
36 32.2672 | 32.5024 | 32.7387 | 32.9760 | 33.2143 | 33.4536 | 33.6940
42 28.3168 | 28.5547 | 28.7939 | 29.0342 | 29.2756 | 29.5183 | 29.7621
48 25.3626 | 25.6034 | 25.8455 | 26.0890 | 26.3338 | 26.5800 | 26.8275
54 23.0724 | 23.0727 | 23.5615 | 23.8083 | 24.0566 | 24.3064 | 24.5577
60 21.2470 | 21.4939 | 21.7424 | 21.9926 | 22.2444 | 22.4979 | 22.7531

End of List of formulas

Do not write in this space
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Diploma, Bilingual Private Schools, Applied Mathematics End of Year Exam - Second Session Academic Year: 2020/2021

Instructions:

1. Non-Programmable calculators are allowed.

2. List of formulae is given on the last page.

Part 1: Multiple Choice Items (12 marks)

For items 1 to 12, shade the bubble ((O) corresponding to the correct answer.
(Each item carries one mark):

1)

2)

3)

4)

Ali wants to buy 500 English pound (£) worth of travelers cheques.
If 1 baht = £0.013177, then the cost in Thai baht approximately equals:

O 4950.51 O 6650.44
O 37944.90 O 38324.35

If £9000 is placed in an account that pays 4% p.a. compound monthly for one year,
then the final balance approximately equals:

O 12831.85 O 5409.29
O 9366.67 O 14409.29

If $1 Singapore = 27.014 rupees (selling), then the conversion of $300 Singapore into
rupees approximately equals:

O 8104.20 O 327.01
O 272.99 O 111.04

A truck is purchased for 45000 OMR. If it depreciates 15% p.a for 3 years, then the
future value of the truck (in OMR) approximately equals:

O 6750 O 17364.37
O 27635.63 O 38250

Do not write in this space
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Part 1 continued

S)

6)

7)

8)

9)

A bank changes UK pounds to another currency at a fixed commission. Catherine
wishes to convert 406 UK pounds to euros where £1 UK buys 0.51 euros. If Catherine
receives 204 euros, then the resultant commission equals (in UK pounds):

O 4 O 6
O 8 O 10

An ordinary 6-sided die is rolled once, then the probability of getting a 3 is:

O o o1
6

ol O 1
2

If 4 and B are independent events, P(4) = % and P(4 and B) = 11—2 ,then P(B) =

o L o L
24 18

o1 O 5
4 12

If f(x) =32, then £(0) =

O o O 1

O 3 O 9

The vertical translation of 2y = 6 — 4 sin (x) is:

O o O 1

O 3 O 9

Do not write in this space
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Part 1 continued

10) Which of the following graphs represents the function y = 2 + 4 sin(2x)

11)

12)

Y Y

41 4

I8 S—

N /\/\/

1+

(:) | i i i | i i —>x (:) y - ! g ’ : : it
45 90 135 180 225 270 315 360 45 90 135 180 225 270 315 360
-14 1
24 =2
=34 3
4l 4
Y y

4L 4

3+ 34

24 24

I — 1<~\

O : : /—\ : £ O : /\ | /\ x
45 90 135 180 225 270N\ 315 60 45 90 135 180 225 270 /315 360

14 ) W

24 2.1

3 =31

4 -4]

The gradient of the tangent to y = 4x% + 1 at x = 1 equals:

O 4 O 6
O s O 9

If g(x) = 3x? - 5/ (x) and g'(3) = 8, then f'(3) =
O 1

O 2
O 3 O 4
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Part 2: Extended Response Questions (48 marks)

Write all answer in the space provided for items 13 - 24. Show all your work.

13) Calculate the simple interest on a loan of $500000 at a rate of 7% over 4 years.
(4 marks)

14) Calculate the monthly repayments on a loan of 80000 OMR at 5% p.a. simple interest
over 5% years. (3 marks)

Do not write in this space
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Part 2 continued

15) Which is the better rate offered:
7.5% p.a. compound monthly
or

7% p.a. compound half yearly

(6 marks)

16) Hilal takes out a personal loan for $200000. He negotiates a term of (n years) at 12%
p.a. interest. If the total monthly repayments is $4448.88, find the number of years of

the loan.

Do not write in this space

(4 marks)
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Part 2 continued

17) Using the 2-dimensional grid:

List the sample space for spinning a spinner with sides 1, 2, 3 and tossing a coin

simultaneously. (3 marks)
coin
T
H
[ »
1 2 3 spinner

18) In a box of 10 computers, 4 are defective. If 4 computers are sold, find the probability
that all are defective. (4 marks)

Do not write in this space
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Part 2 continued

19) If three coins are tossed simultaneously. Find the probability of getting all heads.
(3 marks)

20) For the function y = 6 cos(3x) + 2, find: (3 marks)

a. the amplitude

b. the period

Do not write in this space
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Part 2 continued

21) The estimated population of grasshoppers after  weeks where 0 <t < 12 is given by
P(#) = 6500 + 3000 sin (907). (6 marks)

a. Find the initial population.

aoeds siy3 ul 931um J0u oq

b. What was the population size after 5.5 years?

22) If 2y = 6(5" + a) and the horizontal asymptote is y = -6, find the value of a. (3 marks)

Do not write in this space
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Part 2 continued

23) Find, from first principles, f"'(x) if f(x) = 2x + 1.

24) If flx) = ax® — 6x + 7, (1) = 0 and f(1) = 3. Find the value of a.

[ End of Examination ]

Do not write in this space
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(5 marks)
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List of formulas

Financial mathematics

Foreign exchange:

foreign currency bought

* Cost in currency =
y selling exchange rate

foreign currency sold

* Currency bought =

buying exchange rate

Travellers cheques:

amount of foreign currency

* Cost of travelers cheques = : X101 %
selling exchange rate

Simple interest:

e Simple interest [=C Xr X n
Calculating repayments:

e rincipal+interest : C+I
* Periodic repayment = ———2 ie Rp =—
number of repayments N

Compound interest:

r n
* Compound Interest [ = C X (1 + E) —cC

* Total interest earned = final balance — principal
The effective interest rate on an investment:
* Conversion of Nominal (compound) Rates to an effective rate: r = (1 + i) — 1

Depreciation:

. 5 r n
* Depreciation formula: A = C X (1 + 170)

Probability

the number of members of the event

* P(E)=
( ) the total number of possible outcomes

* If A and B are independent events then P(A and B) = P(A)XP(B)

Do not write in this space
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Introductory differential calculus

fx+h)—f(x)

* The derivative of f(x) is defined lim,_}, -

f(x) f'(x)
¢ (a constant) 0
AT nxn—l
c u(x) cu'(x)
u(x) + v(x) u'(x) +v'(x)

Exponential and trigonometric functions
e For the general exponential function y = kxa’* + c,
* y = cisthe horizontal asymptote.
e If f(x) is a periodic function with period p the f(x + p) = f(x) for all x.
* Iny=Asinx, A affects the amplitude and the amplitude is |A|

e Fory = cosBx,B > 0, the sine function completes a cycle for 0" < Bx < 360, i.e., for
0°<x< %, so B affects the period and the period is %.

* y =sinx + C is a vertical translation of y = sin x through C units.

Table of Monthly Repayments per $1000

Table of Monthly Repayments per $1000

Loan term Annual interest rate

(months) 10.0% 10.5% 11.0% 11.5% 12.0% 12.5% 13.0%
12 87.9159 | 88.1486 | 88.6151 | 88.8488 | 89.0829 | 89.3173 | 89.3173
18 60.0571 | 60.2876 | 60.5185 | 60.7500 | 60.9820 | 61.2146 | 61.4476
24 46.1449 | 46.3760 | 46.6078 | 46.8403 | 47.0735 | 47.3073 | 47.5418
30 37.8114 | 38.0443 | 38.2781 | 38.5127 | 38.7481 | 38.9844 | 39.2215
36 32.2672 | 32.5024 | 32.7387 | 32.9760 | 33.2143 | 33.4536 | 33.6940
42 28.3168 | 28.5547 | 28.7939 | 29.0342 | 29.2756 | 29.5183 | 29.7621
48 25.3626 | 25.6034 | 25.8455 | 26.0890 | 26.3338 | 26.5800 | 26.8275
54 23.0724 | 23.0727 | 23.5615 | 23.8083 | 24.0566 | 24.3064 | 24.5577
60 21.2470 | 21.4939 | 21.7424 | 21.9926 | 22.2444 | 22.4979 | 22.7531

Do not write in this space
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