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Diploma, Bilingual Private Schools, Pure Mathematics

First Session — First Semester

Academic Year: 2014/2015

s

Instructions:

1. Programmable calculators are not allowed.
2. A list of formulae is provided on the final pages.

N

J

Question 1

(28 marks)

There are 14 multiple-choice items worth two marks each.
Shade in the correct answer for each of the following items .

1)

2)

3)

4)

3x+1 A B

If = +
(x+2)(x+1)

O -2
O 5

lim S0+ ) —flx) _
e 3k

O 31'(x)

O (3

If y= ax? has a gradient of 12 at point (2, 12), then a equals:

1
© %

O 3

(x +2) (x+1)

, then B equals:

O 4
O 7

O 3/

o s3]

1
© 3

O 6

If £'(x)= 6x%— 4x3, then the number of inflexion point(s) of f(x) equals:

O o
O 2

O 1
O 3

Do not write in this space
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Question 1 continued

5) The period of f(x) = 6écosec2(x —x) is:

O =z O 2x
O 4z O 6r
) 3 T
6) If sin0= 5 where 0 < 9<E,then secl =
3 4
(@) 4 (@) z
5 4
(@) 4 (@) 3

7) If V3tan(x)-1=0 where 0 <x< % , then the value of x is:

T T
O 5 (@) 2
T T
O 3 O 2
8) If secfd-tanf %0, then =
secd —tanf
O sech + tand O sechH-tand
O coth + cosh O cosh-coth
9) J7x6dx=
O xb+c O x+c¢
O 7x+e¢ O 42x°+¢

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester Academic Year: 2014/2015

Question 1 continued

10)

11)

12)

13)

14)

AV
From the figure, if area A = 12 square
units and area B = 9 square units,
9
then ff(x)dx equals:
0
0
O -21 O -3 A
O 3 O 21
If 7' (x)=6x2, f(0) =1, then f(2) =
O 25 O 24
O 17 O 16
2
|ff (2 — m)dx = -4, then m =
0
O -8 QO -4
O 4 O 8

The probability that there will be at least one ‘tails’ in tossing a coin four times is:

15 7
C)16 DS
1 1
DZ C)’Ié

A basket contains 10 green apples and 15 red apples. Ahmed chooses one apple at
random and eats it, followed by another one. The probability that Ahmed eats one
green and one red apple is:

6 1
© 3 © 3
1 23
C)4 C)25

Do not write in this space
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Extended Questions O
>
&
Write your answer for each of the three questions in the space provided. s
Be sure to show all your work and the correct units where applicable. %’
=
Question 2 (16 marks) =
s
2
5x a
D

15) Express as a sum of partial fractions. [3 marks]

(x2 +2x + 1)(x-2)

Do not write in this space
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Question 2 continued

d%y 2
16) Find — if y=x?+x+3 [4 marks]
dx
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Question 2 continued

17) a. Find the equation of the tangent to the curve y = 16 —x? for x >0 at the point
of intersection of curve y with the x-axis. [3 marks]

3

b. Giventhat y= %x — x?, find the range of values x for which y is

an increasing function [3 marks]

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester Academic Year: 2014/2015

Question 2 continued

18) A closed rectangular box is to be constructed with a base whose length is twice its
width x. If the total surface area is 108 cm?, calculate the value for x which maximises
the box’s volume. [3 marks]

2x

Do not write in this space
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Academic Year: 2014/2015

Question 3 (14 marks)
3

19) If 4 +10x + 4 =(2x-1) +i + L, calculate B. [3 marks]
x(2x + 1) X (2x +1

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester Academic Year: 2014/2015

Question 3 continued

20) Without using a calculator, calculate the value of:

sin 105° cos75° + cos 105°sin75°

21) a. Given that cot4 =% and cot(4 — B) = 8, calculate the value of tanB.

Do not write in this space

[3 marks]

[3 marks]
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Question 3 continued

21) b.

Express ? cos — g sind in the form Rcos(6 + o) where R > 0.

[3 marks]

Do not write in this space

10
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Question 3 continued

22) Prove that:

2
(cos X _sin £) + sinx =1 [2 marks]
2 2

11
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Question 4

(12 marks)

1
23) Calculate: f(4x3—x + 1)dx

0

Do not write in this space

12

[4 marks]
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester

Academic Year: 2014/2015

Question 4 continued

24) Calculate the shaded area of the region bounded by these graphs of

flx) = ¥*—x2~x and g(x) = 2+ 2x

[4 marks]

gx) J)

vV =

Do not write in this space

13
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Question 4 continued

25) A4 and B are two events such that P(4) =0.3, P(B)=0.25 and P(ANB)=0.05 .

Draw a Venn diagram to represent the events 4 and B, and the sample space S.
[2 marks]

aoeds siy3 ul 931um J0u oq

26) A and B are two events such that P(4)=0.75, P(B)=0.5 and P(4|B)=0.4 .

Calculate (4 N B'). [2 marks]

[ End of Examination ]

Do not write in this space
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List of Formulae (2 sheets)

Differentiation:
1. y=x" d—y:nx(”") neR
dx
. fx+h)-f(x)
2. f'(x) = lim—————=
f() = lim L4
3. y=kx" dy s knx"™" neR
dx
dy ., ’
4. y=f(0*g) E=f(x)ig(x)
d .
5. y=kf(x) = k()
dx
6. Area and Volume of a cuboid with length, width and height as /,w,and &
respectively.
Area = 2lw+2wh + 2lh Volume =1xwxh
7. Area and Volume of a cylinder with radius,r, and height,h .
Area =2mh+2m? Volume = 7*h
8. Area and Volume of a sphere with radius ,r .
Area = 4m? Volume = %70‘3
Trigonometry:
Pythagorean Formulas Double Angle Formulas:
1. sin®> A+cos* A=1 1. sin2A=2sin Acos A
2.sec’ A=1+tan’ A 2.cos2A =cos® A —sin® A
3. cosec’A=1+cot’ A cos2A =2cos’ A —1
cos2A =1-2sin” A
3. tan2A = ﬂ
1-tan” A
Compound Angle Formulas: Half Angle Formulas:
1. sin(A+ B)=sin AcosB+cosAsin B 1. sinz%Azé(l—cosA)
2. sin(A—B)=sin AcosB—cos Asin B 2. cos’ % A= %(1 +cosA)
3. cos(A+B)=cosAcosB—sin Asin B 3.sin* A= %(1 —C0s2A)
4. cos(A—B)=cosAcosB+sin Asin B 4. cos’ A= %(1 +c0s2A)
5. tan(A+B)= tan A+ tan B
l—tan Atan B
6. tan(A—B) = tan A—tan B

1+tan Atan B
The formacos@ +bsin & can be expressed in the form

b
Rcos(@+ a) or Rsin(@+a)where R =+a”+b” ,and tana =+ —or tana = i%
a

Do not write in this space
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Integration:
1) Jx "dx =

(n+l)

+c,n=-1
n+1

2) [Uf ()t goldr = [f (x) dx + [ g(x) dx
3) [kf (x)dx =k [f (x)dx

4) Area and volume of solids of revolution

Areazjf (x) dx

Volume = ﬁ.[(f (x))* dx

S) Trapezium rule

Probability:
1) Addition Rule:
P(AUB)=P(A)+P(B)—P(ANB)
2) Conditional Probability:
) P(A nB)
P(A given B)=P(Al B) :W
3) Multiplication Rule:
P(AnB)=P(AIB)xP(B) or P(BIA)xP(A)
4) Independent Rule:
A and B are independent if:
P(AIB)=P(A) or P(BIA)=P(B) or PFLANB)=P(A)xP(B)
5) Mutually Exclusive Rule:
A and B are Mutually Exclusive if:

P(A N B)=0
6) P(B'nA) 1-P(BU A)
P(A)  1-P(A)

7) P(AnB") = P(A) — P(AN B)

End of Formulae

Do not write in this space
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SULTANATE OF OMAN
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GENERAL EDUCATION DIPLOMA
P BILINGUAL PRIVATE SCHOOLS Pure
Aa) ing Guide Of First Semester Examination — Mathematics
g First Session — 2014/2015

( Multiple Choice )
Answer Mark
Answers For Question One:
Question No. Answer Page Taxonomy
1 -2 179 Knowledge
2 % f'(x) 164 Knowledge
3 3 159 Application
4 1 235 Reasoning
5 T 51 Knowledge
6 Z 63 Application 14X 2
T . =28
7 Z 52 Application marks
g sec 0+ tan @ 53 Reasoning
9 x” +c 166 Knowledge
10 -3 338 Application
11 17 166 Application
12 4 326 Reasoning
13 % 79 Application
14 % 05 Application

(1)
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(Extended Questions)

Answer Mark | Page/
Taxon
omy
5x2 . 5x2 L
15) = 2
(x%+2x+1) (x=2)  (x+1)2 (x—2) 1
5x2 _ A B . _¢C 2
(x242x+1) (x—2) ~ x-2  (x+1)  (x+1)2 1
2
5x2 = A(x + 1)? +B(x—-2)(x+1) +C(x—-2) (1)
putting x = —1 in (1) - 1 184
putting x =2 in (1) 1 Applic
20 = 94 A== 4 | wion
9
Equating the coef ficients of x*> in (1) 4
¥
5=A+B > B=5-2
B =2
9
5x2 _ 20 n 25 5
(x2+2x+1) (x—=2) ~ 9(x—2) = 9(x+1) 3(x+1)2
8 1 159
16) yz:i2+x+3 Knowl
v =354 1 141 | edge
2 1
T
Yy =7X 2 1
17)a)To find the intersection points of y with x — axis 162
Putting y=0 1 | Applic
16 —x%2=0 2 ation
4-x)4+x)=0 1.1
x = 4, or x = —4 rejected i
So the point of intersection is (4,0) 3
y'=-2x L
Gradient of tangentat (x =4) = —2 x4 = -8 %
equation y-—y; = m(x —x;) 5

y—0=-8 (x—4)
y=—-8x+32

(2)
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Mpr iing Guide for First Semester Examination — Mathematics

(Extended Questions)

Answer Mar Page
k
i : . . .~ dy 1 231
b) y is an increasing function if b 0 7| Applicatio
Xz —2x>0 n
x(x—2)>0 1
Value |egx=-1]0 . 2 eg x=4 1+3
Of x . C.g X= ;i 2 2
Sign |+HH+H |0 — |0 +HHH
of Y- / \ /
1
y is an increasing function of x for x < 0 and x > 2 2
18)V = 2x.x.y 238
V=2x*y () 1 Reasoning
A =2xy + 4x> +4xy 2
108 = 6xy  4x? 5
54 = 3xy +2x*>  divide by2
3xy = 54 — 2x? 1
_ 54— 2x? -
’= B
Subistituting yin 1
54 — 2x2
V = 2x2 (—) 1
3K -
2 2
V= 5x(54 — AX%)
=36x— = x3
X— 3 X
36
V'=36 — 4x2 putV’=O,thenx2:Z=9 1
x=3 j x =—3 rejected ]
V” = —8x 1
Vi=-8x3=-24 <0 so maximum value when x = 3 5

(3)
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(Extended Questions)

Answer Mark | Page
OUESTION THREE (14 marks 185
4x3+10x+4 _ B Reasonin
15 x(2x+1) = (ZX 1) + X% t 2x+1 &
4x3+10x+4 _ 11x+4
x(2x+1) - (ZX 1) T x(2x+1) L
lix+4 _ A, B 1
x(2x+1)  x  2x+1 2
1
11x+4= A(2x+1)+ Bx 5
ttingx =—~ 2 qa=_lp Z2-_1lp !
prttingx ==3 -2 3 2
B=3
20) (sin 105° cos 75° + cos 105° sin 75°)
— o o 70
= sin(105° + 75°) 1 Knowled
(5]
=sin 180° . ®
=0
21)a) tand=4, t@n(4—-B)=- %+%
A B =
_ tanA —tan Applicati
tan( 4 B)—1+tanAtanB en
1 1
i_ a—Bnb 2732
8 1+4tanB

1+4tanB =8(4 —tanB)

12tanB =31 ,tanB = =
12

DN D] =

(4)
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i (Extended Questions)

WS ) Answer Mark Page
b) S 78
?cos 0 — -—;sin 0 =R cos(6 + a)=RcosO cosa — Rsinf sina Apphcatlon

§= Rcosa , §= Rsina
_ (B L (B, VIO 1.1
R= D)+ -
tana =1 ,a = 45 11

V5 V5 V10 272

YCosd —Lsing = Lcos(6 +45%)
3 3 3 }+1
2 2
2 6
22) RHS=(cosE — sin f) + sinx 1 1 0 :
\ 2 T 2 . ~+- | Reasoning
=c0s?=— 2 cos= sin=+ sin®= + sinx 2 2
2 2 2 2 }
:1—2cos£sin£+sinx=1—sin(2><f)+sinx 2
2 2 2 1
=1=LHS 5
1 1 1 1 1326
23 4x3 —x+ Ddx = [x* —=x2 +x L=
1o ) 1[ 2 3] 0 2 | Knowledge
:<1‘§+1)“°=§ 1142
24)Area= [, (f(x) — g(x))dx ;|
f_ol[(x3 —x%—x)— (x? + 2x)]dx 1 pplication
_ (9.3 2
= J_,(x® — 2x* — 3x) dx
_[t,4_2.3_32]0 "
[4 XoTmgx TX ] -1
5 1 N 1
1 3 —+=
=0_(=42_2 2 2
0-(3+3732
1
2

(5)
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(Extended Questions)

Answer Mark Page
105
’ 1 Knowledge
2
1
2
1
2
1
2
0.5
26)
P(An B") =P(4)—P(ANB) 91
P(ANB : i
P(A|B) = (P(B) ) Application
P(ANnB) =P(B) x P(A|B) AR
=0.5x 0.4 =0.2 22
P(AN B") =P(A) — P(An B) 1,1
=0.75-0.2 =0.55 2 2

( End of the Marking Guide )

(6)
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