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Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester

Academic Year: 2023/2024

Instructions:

1. Non-programmable calculators are allowed.

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

Part 1: Multiple Choice Items

(14 marks)

(Each item carries 1 mark):

For each item from 1 to 14, shade in the bubble ((O)) next to the correct answer

1) The graph that represents the inverse function of f(x)=Inx is

yaA

y 4

3

=V

va

=V

=y

2) If log . 729 = 6, then the value of x equals

O 2 O 3
O 4 O 6

3) If 1n% + log 1000" =1, then n equals

O 3 O

W

c)_% O -3

Do not write in this space




Diploma, Bilingual Private Schools, Advanced Mathematics

First Session — First Semester

Academic Year: 2023/2024

Part 1 continued

4 If x=3" and y=9", then log,(¥’y)=

S)

6)

7)

O &+ ¥
D 33a+2b

sin 38° cos 22° + cos 38° sin 22° =

O sin16°

O sin 60°

1 + cosec -© =
6

O
O

N N=

If tan (20 + 15°)=1 for 0°<#<180° , then the values of 6 are

O 15°,105°

O 45°,105°

O 3a+ 2b

D 3a?’+b2

O cos 60°

O cos 16°

W N|w

O 15°,120°

O 45°,120°

Do not write in this space
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Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 1 continued

. 1 T .
=— — <x<
8) If sinx Ve for S SX<T, then sin2x equals

o -4 o -2
5 5
o Z o L
V5 V5
1 1 1 _
9) (secze)(’l—sin (9) 1 + sin 9)_
O -1 O -tan’d
O tan’d O 1
d 3x,
100 L (1267 -
O 3¢" O 4¢”
O 12¢* O 36¢™
11) If f(x)=%lnx2,then f'(3) equals
ol ol
9 6
o1 ol
3 2

Do not write in this space



Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 1 continued

12) dix(tan4x)at x=% is
O -4 o -1
4
o1 O 4

13) If a discrete random variable Y has the following probability distribution
Y P(Y=y)=025+0.15+2b

, then the value of b is

O 0.20 O 0.30
O 0.40 O 0.60

14) If the discrete random variable X has the probability distribution

X 1 2 3
P(X=x) 0.2 0.1 0.7

,then P(1<X<3) is
O 03 O 07

O 0.8 O 09

Do not write in this space
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Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Extended Response Items (56 marks)

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

15) Find log, 3 - log, 24 (4 marks)

-1 x+1

16) a. By using logarithms, solve the equation 5> " = 25

(4 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester

Academic Year: 2023/2024

Part 2 continued

b. Solve the inequality 7772+ 10 > 16

17) Showthat: In(e’+e’) =2+1In(1+e)

Do not write in this space

(3 marks)

(3 marks)
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Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 2 continued

18) Below is the graph of the function f(x) = cosec§ for -2n<f<n

Y4
2t
Gualll
51 y = cosec 6
1__
4 = + & T % 30
2 2 _11 2 2
Describe the domain and the range of f(x). (5 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 2 continued

19) Solve the equation secx = 1+2cosx for 0<x<2n (4 marks)
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Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 2 continued

20) Write 2V3 cos O+ 6sinf inthe formof 7cos(0-a), where a is in degrees.
(5 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 2 continued

. 2 2
21) Prove that sm2x + COSzx = —sec 2x (4 marks)

sin“x —cos x

10




Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 2 continued

22) Find the gradient of the curve y=xcosx at x=0 (3 marks)

1




Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 2 continued

2

23) The equation of a curveis y =~
x+1
Find dy (4 marks)
dx

12
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Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester

Academic Year: 2023/2024

Part 2 continued

24) The equation of the curveis x°+ )" +xy-16=0

Find the equation of the normal to the curve at (0, 4)

Do not write in this space

13

(4 marks)



Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester

Academic Year: 2023/2024

Part 2 continued

25) The equation of the curveis y =tan % where a>0

and the gradient of the curve at the point P is ZL

a

Show that x - coordinatesof P is =*a

Do not write in this space

14

(3 marks)
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Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 2 continued

26) |If the discrete random variable X has the following probability distribution:

x _2 1 2
P(X=x) k 2k 3k k

Find k. (3 marks)

27) The discrete random variable X has the following probability distribution

x 1 2 3
P(X=x) 0.2 0.5 0.3

Find Var (X). (5 marks)

Do not write in this space

15



Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

Part 2 continued

28) A discrete random variable X can take only two values 4 and 8
with probability distribution x and 1 - x, respectively, where E(X) =5

Find the value of x (2 marks)

[End of Examination]

Do not write in this space

16
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Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester

Academic Year: 2023/2024

Log. & Exponential Functions

e logxy =logx +logy

. log%zlogx—logy

e logx* =klogx

o y=a* -log,y=x

e log,xy =log,x +log,y
. logag = log, x —log,y

e log,x* =klog, x

dy
— pX — pX —
e y=e¢ :d__e =Yy
ax dy ax day

) y:e =>E:ae :E ay

e "=y Iny=x

Do not write in this space

17



Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024
. O
Trigonometry o
=]
Pythagorean Formulas Addition and subtraction Formulas z'-
e sin?A+cos?A=1 e sin(A+ B) =sinA cosB + cos A sinB %’
o sec’A=1+tan%4 e sin(A—B) =sind cosB —cosA sinB i
=2
e cosec?A =1+ cot2A e cos(A+ B) =cosA cosB —sinA sinB Z
o
e cos(A—B) =cosA cosB +sinA sinB -
o
tan( A + B tanA + tan B
e tan =
( ) 1—tanA tanB
tan(A — B tanA —tanB
e tan(A—B) =
) 1+tanA tanB
Double Angle Formulas: The Reciprocal Functions:
e sin24 =2sinAcosA T
0s6
e c0s24 =cos?A—sin?4A
e secH = p—
e cos2A=2cos?A—-1
cosec @ =
e cos2A=1-2sin’A * sin @
1
e cotl =
e tan24 = 12 taan tan ]
~tan e tan6 = cot(90 —0)

e cosf =sin(90° —0)

The form acos@+bsin @

can be expressed as

rcos(@+a) or rsin(@ta),
where 1 =+a? + b2

b
and tana'=ig or tana=i%

Do not write in this space

18
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Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester

Academic Year: 2023/2024

Differentiation

— N QX._ n-1
y=x"=>—=nx
f(x) =e* = f'(x) = &*
f(x) = ek* = f'(x) = ke**

fx)=In x = f'(x) = =

X

f(x) =In(g(0) = ') = —=g'®)

fxX)=uv= f'(x)=uv' +vu
f(x) === f'(x) = ——
f(x) =sinx = f'(x) = cosx

f(x) = cosx = f'(x) = —sinx

f(x) = tanx = f'(x) = sec’x
1
1+x2

f(x) =tan"tx = f'(x) =

) . ) ) d
If y is a function of u and u is a function of x, then : == 1

Discrete random variable

P( ) . Frequency
o Total Frequency

E(X) = Xxp

E(Y?) =X y%p

Var(X) = (%) — (E(0)” or Var(x) = £x%p — (E(X))’

Do not write in this space

19



Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

20




Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

21




Diploma, Bilingual Private Schools, Advanced Mathematics First Session — First Semester Academic Year: 2023/2024

22




Sl ougaillg puliall j4p0

The Center for Educational Assessment
and Measurement (CEAM)

F T
Ol eis)
P CE g P e
Twrt o A )gk)()(}

(a2l d513) dold! puylaalt plal eudsdl pslss Olowial
B Y YE/VAVY - 2 VEET/VE£0 qulyul plall
JoVI gl Jadll - GII 9l

Olele EM LY oy
N5 @y5)1 & Dol2YI @

doudih) Gleob JI 3ol o rdus
dodo (V0) gAY« T

¥y Tales cailoxtal 85 @il (oo ST Gl oz
GBIb dalug i dis Jgsus 929 « Bran pdy Blid (Fady
DY e slgtY) azy dislll

& Loy plell pulsl] pobd Slloxtel Byls] baslgdy iVl oy
SlehoVly julal) clo,=s Julgall ody) dddle dls olgiue
YV0 [ OM 635 &3l3el AL lade (osaill Glshslly
GV el ol AL Slowzal) il (s Dl puizll ey
.(\35,‘»;3” ‘9i

Jelbay saszze (e Hlas¥l dlzul (s LoVl pudill psdy

13V gdgadl 385 () Ul

(oo Oloe dalw dsole

e O 3,0 O

obel O hiw. @B

e

wiss pployl o)l plascaly () JSa)) Jlbss oy :dlaoMo

sl ely2Y Dlisy prasl dasdl

® Q poon @ poo

dogoe Oloudss

sy oo JBVI e 3B siie U Oloaal) deB ] ssamdl
Ol ()

Oblally gelall Lajlials dsgll Cos bs Jool jlas]
(OsSIl daSUl o1 pably eland! dalasall) s3lb phd¥l o
22 00 gl S ge Gltiegy ¢ SR gouldl g3l
Oloaiil] gaaz e gigs cplell 3ol ph¥l b iy onslesl
Ol GleBy 5S,b) Jsls G £lus))

JY el B3azly DA (ilsg)l Cldaol duoakl e sy
LS 43yl Olells duassll Cowlssdly poatl 9Ty
Sl Casally CMlexbls du el daall OIS dalsd] OV
5l Bolodl CVs dygudl CSlasdly I, Sills 3y dcwlyul)
Oloaa¥l BYe & o5 Sy lgs g O LT Al

Jlsb 3S,0 dsls Giaad) OlslyaY JlaaYl gomedl Js o
Ol bl




Diploma, Bilingual Private Schools, Advanced Mathematics ~ Second Session — First Semester Academic Year: 2023/2024

Lyowoual et Y <83;12




aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester Academic Year: 2023/2024

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 each item 1 to 14, shade in the bubble ((O) next to the correct answer
(Each item carries 1 mark).

1) In & =
O x O 6x
O & O 6

2) Iflna=63 and Inb=3.7,thenthevalue of InVab equals

O 1.3 O 26
O 5 O 10

3) The solution of the inequality 2T _5<11 s
O x<5 O x<4
O x<3 O x<1

4) If x =10" and y=100" , then log(x)’)=
O m+2n O m+6én
C) 1Om+2n C) 1Om+6n

Do not write in this space




Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester Academic Year: 2023/2024

Part 1 continued

5) Below is the curve of y =secd

y =sec@
-2n _3=_T[ T _lg £ b 3n 2:12
2 2 -1 2 2
9
=3
A
,then the range is
O y<-1 and y=1 O -1<y<1
O y<-1 and y>1 O -1<y<1
L —
6) cot3
O -v3 o -1
V3
o L O V3
V3

7) If tan(@-35°=1 and 0°<6<360°, then the values of 6 are
O 45°,135° (O 45°, 225°

O 80°, 260° O 80°, 295°

Do not write in this space
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Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester

Academic Year: 2023/2024

Part 1 continued

8) If cosx=—% for %Sxén, then sin2x equals
_3 _3
O 5 O 10
3 3
O 10 O 5
9) cosec O (1-cosf)(cosech + cotl) =
O 4 O cos’d
O cot’d O 1
d (1 3) _
10) E(glnx )—
o & O 3
X X
3
o 1 O 3
X X
11) ff(x)=e" , then f'(1) equals
O 5¢° QO ¢
O 5e O e

Do not write in this space



Diploma, Bilingual Private Schools, Advanced Mathematics

Second Session — First Semester

Academic Year: 2023/2024

Part 1 continued

12) —(tan_1 %) at x=0 is

13) If the discrete random variable X has the uniform probability distribution shown below:

X 1 2 3 5
P(X=x) a 0.2 0.2 0.2
, then the value of a is
O 0.2 O 03
O 04 O 06

14) If the discrete random variable Y has E(Y) = 2.4 and E(YZ) =6.7

,then Var (Y)is

O 0.49
O 43

O 0.94
O 91

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester Academic Year: 2023/2024

Part 2: Extended Response Items (56 marks)

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

15) Below are the curvesof y=e¢* , y=Inx and y=x

y“

Find:

a. The gradientof y=e" atthe point (3,4) =

b. Theinverse of y=Inx is

c. The graph of y=e" is a reflection of the graph of y = Inx

in the line

(4 marks)

Do not write in this space



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

Academic Year: 2023/2024

Part 2 continued

16) a. Without using a calculator, find log

16) b. By using logarithms, solve the equation 7°*7'=49""?

Do not write in this space

(3 marks)

(4 marks)
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Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester Academic Year: 2023/2024

Part 2 continued

17) Given " *'=(e+1)"

Show that: x = 1 (3 marks)

In(e +1)-1




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

Academic Year: 2023/2024

Part 2 continued

18) Simplify cos(A4 + )+ cos(4-mn)

19) Solve the equation 2sec’x+tan°x=3 for 0<x<2n

Do not write in this space

(5 marks)

(4 marks)
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Diploma, Bilingual Private Schools, Advanced Mathematics

Second Session — First Semester

Academic Year: 2023/2024

Part 2 continued

20) Write 2V3 cos @+ 65sin 8 intheformof rcos(f-a), where a isindegrees.

Do not write in this space

(5 marks)



Diploma, Bilingual Private Schools, Advanced Mathematics ~ Second Session — First Semester Academic Year: 2023/2024

Part 2 continued

. 2
21) Prove that cosec2x + 1= (smx.+ ;osx) (4 marks)
sin2x

10
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Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester

Academic Year: 2023/2024

Part 2 continued

22) The function f(x) = x+17 , o x =1
x_

Find the gradient of the tangentat x =3

23) The equation of the curveis y =e°“ cosx where 0°<x < 90°

Find the x-coordinate of the point where the gradient is zero.

Do not write in this space

1"

(3 marks)

(4 marks)



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

Academic Year: 2023/2024

Part 2 continued

24) The equation of the curve is x° +y2 +xy-7=0

Find the equation of the tangent to the curve at (3,-2)

Do not write in this space

12

(4 marks)
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Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester Academic Year: 2023/2024

Part 2 continued

25) Let f(x) = cotx

Show that f'(x) = —cosec’x (3 marks)

13




Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester Academic Year: 2023/2024

Part 2 continued

26) The discrete random variable X has the probability distribution shown below:

X 1 2 3 4 5
_ 3 3 2 2 a1
=g 11 11 11 11 11
Find P(1<X<5) (3 marks)

27) The discrete random variable Y has the probability distribution shown below:

0.1y for y=1,2,3,4
P(Y=y)=
0 otherwise
Find E(Y) , by constructing probability distribution table for Y (5 marks)

Do not write in this space

14
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Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester Academic Year: 2023/2024

Part 2 continued

28) A discrete random variable X has the following probability distribution with E(X) =4

P(X=x) X 1-x

Find the value of x (2 marks)

[End of Examination]

Do not write in this space

15



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

Academic Year: 2023/2024

Log. & Exponential Functions

logxy =logx + logy

log§ = logx —logy

log x* = klogx

y=a* -logay=x
log, xy = log, x +log, y
log = log, x —logg y

log, x* = klog, x

dy
— pX — pX —
y=e > —=e =Yy

d d
yzeax=>£:aeax :»%—ay

e*=ysSlny=x

Do not write in this space

16
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Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester Academic Year: 2023/2024

Trigonometry
Pythagorean Formulas Addition and subtraction Formulas
e sinA+cos?A=1 e sin(A+ B) =sinA cosB + cosA sinB

o sec2A=1+tan%4A sin(A —B) =sinA cosB —cos A sinB

o cosec’A =1+ cot?A cos(A + B) = cosA cosB —sinA sinB

cos(A — B) = cosA cosB +sind sinB

an( A + B) = tanA + tan B
an( )= 1 —tanA tanB
tan( A — B) = tanA —tan B
an( )_1+tanA tan B
Double Angle Formulas: The Reciprocal Functions:
e sin2A =2sinAcosA AT i
os 6
e cos2A =cos®?A —sin? A
e secH = —
o cos2A=2cos?’A—1
e cos2A=1-—2sin?A * cosectd =
1
2tan A o cotf = tan @

tan 24 =

1-tanZ A e tanf = cot(90" — 0)

e cos6 =sin(90° — 6)

The form acos@+bsin @

can be expressed as

rcos(@+a) or rsin(@ta),
where 7 =+a? + b?

b
and tana=ia or tana:i%

Do not write in this space

17



Diploma, Bilingual Private Schools, Advanced Mathematics Second Session — First Semester Academic Year: 2023/2024

Differentiation

_ n dy _ n—1
e y=x"= ==nx

o f(x)=¢e*= f'(x) = ¢*

o f(x)=eM = f'(x) = ket*

e fx)=Inx = f(x)= -

aoeds siy3 ul 931um J0u oq

o f(x) =In(g() = f'() = —=g'()

e f(X)=uv= f'(x)=uv' +vu

uv’

.« fa)=1= f(n) =21

e f(x)=sinx = f'(x) = cosx
o f(x) =cosx = f'(x) = —sinx
o f(x) =tanx = f'(x) = sec®x

1
1+x2

e f(x)=tanlx= f'(x) =

. . . . d dy _ du
e Ifyis afunction of u and u is a function of x, then : ﬁ = ﬁ X —

Discrete random variable

Frequency

P(x) =

Total Frequency

E(X)= Xxp

E(Y?) =Y y?p

Var(X) = E(x?) — (E(X))z or Var(X) = Y x%p — (E(X))Z

Do not write in this space

18
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First 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 each item 1 to 14, shade in the bubble () next to the correct answer for each
of the following items.

1) sin(Z-0)=
) sm(2 )
O o O cosh
O sing O 1
2) The exact value of cos(3g ) equals
O V2-v3 o [2+V3
2 2
) 2+V3 ) 2-V3
2 2
3) Therange of y=secx+2 is
O y>2 and y<-1 O y>3 and y<-1
O y>2and y<1 O y>3 and y<1

4) If tan20=1 and 0°<6<90° then the value of 8 equals

O 225° O 245°
O 45° O 90°

Do not write in this space
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Part 1 continued O
S
2
5) secx _ tanx _ s
Cos X cotx g-’
-
O o O sec’x ::,';
(72]
O tan’x O 1 i
a
o
d . 2
6) — (sin3x") =
) dx( i )
O —cos3x’ O 3cos3x’
O -3x" cos3x’ O 6x cos3x’
2x (]
7) If f(x)=3e" ,thenf (5) equals
O 6e O 3¢
O 3¢ O 3¢
d 2 .
8 = (In(x"+4))atx=2 is
) dx( (x )) o I
o1 o 1
6 4
o1l o1
3 2

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

Part 1 continued

9) If g(x) =sinx, then the gradient of the tangent to the curve y = 2e*g’(x)
at the origin is

O 2 O e
O 2 O o

10) The plot that represents the complex number z = -4 + 6i on the Argand diagram is

Imz Imz

‘ A ‘ A
i s ¢
{ ‘
|
4 t 4
2 | 2
[
) > ke ) - me
-6 —4 2 2 4 6 -6 -4 2 2 4 6
1 2 { | | { | 1 2
|
|
117710 T R (S — 4
\ \
| |
‘ 6 i 6
Imz Imz
A ‘ A
6 1‘ 6
[
4 ‘ 4
|
2 ! 2
- \
C) P Rez C) P Rcz
% 4 ., 2 4 4 —6 —+4 2 2 4 6
2 1 -2
|
7 » | "
|
-6 1 —-6 >

11) The simplest form of the expression 5 + 2i(i 1) is
O 3-2i O -3+3i
O 7-2i O -7+3i

Do not write in this space
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Academic Year: 2022/2023

Part 1 continued

12)

13)

14)

3n . . 3x
4 cos—- + zsm—)

The value of in the form x + iy is

‘lZ(cosE + isinE)

2 2
O -3v2(1+i) O 3v2(1+1)
1 . 1 .
C) ﬁ(1+1) C) ﬁ('l-i‘l)

If the discrete random variable X has probability distribution

P X=x)=0.3+0.25+a+ 0.1
then the value of a is

O 0.15 O 035
O 045 O 0.65

If the discrete random variable X has the following probability distribution

X 1 2
P(X=x) k k k
then the value of k is
o1l o1
2 3
o1 o 1
4 10

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

Extended Response Questions (56 marks)

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

15) If sin0=% where 0° <6< 90°.

Find the exact value of secd. (4 marks)

16) Solve the equation sin’x — % sin2x=0 for 0<x<2x (5 marks)

Do not write in this space
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Part 2 continued

17) Write V3 cosf + 3sinf inthe form rcos(6 - a). (5 marks)
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Part 2 continued

18) Show that ( sm Z + cos —) 1+ sind. (4 marks)




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

Part 2 continued

19) Find the gradient of the normal to the curve y =xInx when x =1 (4 marks)

aoeds siy3 ul 931um J0u oq

20) Find the x-coordinate of the stationary point of the curve y = e* cosx

where 0 <x < g (7 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester

Academic Year: 2022/2023

Part 2 continued

1

21) Let f(x) = tan'1(§), where a >0 and f'(x)=

1
a

Prove that a =7

Do not write in this space

X+ 49

(3 marks)



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

Part 2 continued

22) Let z be a complex number, where z =3+ 4i

Find the conjugate (z*) and |z|. (4 marks)

aoeds siy3 ul 931um J0u oq

23) Let x and y be two real numbers, where (1 +i)(x +iy)=10-4i

Find the value of x. (3 marks)

Do not write in this space

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

Part 2 continued

24) Let z and z, be two complex numbers, where z=5-2i and z=3+1i

Write _“1 inthe form x + iy. (4 marks)

z
2

Do not write in this space

1"
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Academic Year: 2022/2023

Part 2 continued

25) Let a be areal number and the quadratic equation x*+ ax + 13 =0

has aroot 2+ 3i

Prove that a = -4

Do not write in this space

12

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

Part 2 continued

26) The discrete random variable X has the following probability distribution:

X -3 2 6 7
P(X =x) 0.3 0.1 0.2 0.4

Find P(2<X<6). (2 marks)

27) The discrete random variable Y has the distribution shown below:

y 2 -1 0 1 2
P(¥Y=y) | 013 | 020 | 0.27 | 0.18 | 0.22

Find E(1). (6 marks)

Do not write in this space

13
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Part 2 continued

28) Let X has a discrete random variable distribution with szp = 6.7 and Var(X)=0.84
Find E(X), where E(X)>0 (2 marks)

[End of Examination]

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester

Academic Year: 2022/2023

Formulas sheet

Trigonometry
Pythagorean Formulas

e sSin®A+cos’A=1
sec’ A=1+tan’ A
e cosec’A=Il+cot’ A

Addition and subtraction Formulas

e sin(A+B)=sinAcosB +cosAsinB
e sin(A—B)=sinAcosB —cosAsinB
e cos(A+B)=cosAcosB —sinAsinB
® Cos(A—B)=cosAcosB +sinAsinB

etan(A + B) = tan A +tan B
1—tan A tan B
tanA —tan B
o tan(A —B) =4 tan

1+tan A tan B

Double Angle Formulas:
esin2A =2sinA cosA
0C0s2A =cos* A —sin’ A
0cos2A =2cos’ A -1
e cos2A =1-2sin’ A

2tan A

o tan2A = ———
1-tan" A

The reciprocal functions:

sin@
e tanf =
cosf@
1
e secH =——
cos @
e cosec B =—
sin 6
1
e cotf =
tan 0

e tanf = cot(90° — )
e cos6 =sin(90° — 6)

Do not write in this space

15
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Half Angle Formulas

“mlAZ’G—w&M
2 2
2 V 2

e The form acos@+bsin @ can be expressed as

rcos(@+a) or rsin(@ta), where r =+va?+b? and tana = ig or tana = i%

Differentiation

e y=x" > 3—z= nx" 1
o f(x)=¢e*= f'(x) = ¢e*

o f(x)=¢e* = f'(x) = ke

e fx)=Inx = f(x)= -
¢ () =In(g(0) = f')= —=g'

e fX)=uv=f'(x)=uv' +vu

o f(x) =%=> f'(x) =vul;—2uvl

e f(x)=sinx = f'(x) = cosx

o f(x)=cosx = f'(x) = —sinx

e f(x)=tanx = f'(x) = sec’x
1
1+x?

e f(x)=tanlx= f'(x) =

) ) ) ) d d du
e If yis afunction of u and u is a function of x, then : é = ﬁ =

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester

Academic Year: 2022/2023

Complex number

If z = x + iy is a complex number, then:

The modulus of z = |z| = \/m

The argument of z = arg(z) = tan™? G)

Polar form of z = r(cos @ + i sin @), where r = |z|, 8 = arg(z).
1212,| = |21]|2,|

arg z,Z, = arg z, + arg z,

_ [z1]

[22]

Z1
Z2

z
arg Z—1 = argz, —argz,
2

Discrete random variable

P( ) . Frequency
" Total Frequency

E(X) = Xxp
E(Y?) =% y%p

Var(X) = E(x?) — (E(X))” or Var(X) = X x%p — (E())

Do not write in this space

17
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — First 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 each item 1 to 14, shade in the bubble ((O)) next to the correct answer for each
of the following items (Each item carries 1 mark).

1) If tan(A + 15°) = A +1an 157 , then the value of 4 equals
1 —tan 15°
O 15° O 35°
O 45° O 60°

o

2) The exact value of cos(4§ ) equals

3) Therangeof y=secx—3 is
O y<-3 and y2>3 O y<4 and y2>2

O y<-2and y>2 O y<-4 and y>-2

Do not write in this space



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

Academic Year: 2022/2023

Part 1 continued

o
4
0

4) If sin(g) =% and 0< QS% , then the value of 6 equals
n @)
2
(@ L @)
6

5) secx(1-sin x)(secx +tan x) =

O o O

O sin’x (@)

6) If f(x)=xex,then f'(x) is
O xe” @)

O e’ +xe” O

7) If f(x)=cos2x ,then f"(x) is
O -4sin2x @)

O -2sin2x O

2
S€C X

X
xe +1

1T+e

—4 cos2x

—2cos2x

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

Part 1 continued

8) If y=2(x2—2x)—1,then % at x=1 s

O -4 O o
O 2 O 4
_(e'+ 'I)3 : , .
9) If y—ﬁ, then the gradient of the curve at the point (0, 4) is
+e
1 1
@) 2 @) 5
O 2 O 4

10) The plot that represents the complex number z =4 —3i on the Argand diagram is

Im(z)

1m(z)
F 4
P
D
f 2
1
— o o Re(z
FIPFIZI] L334 R A B I T2 3 [ 4 |Re®
—)
2 -
i 3
4
T S/ \

Im(z) 1m(z)

/]
A
=
3= = = e

e e e I 2 3 4 Re@ W B[] T 7 3 [ 4 Re@

Do not write in this space
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Part 1 continued

11) The simplest form of the expression 2 (i—6)+ 13 is

O 1+2i O 7+i

O 7+2i O 13+2i

12) The value of [3(cos£+isin%)] X [5(cosl+isin1)] in the form x +1y is

4 2 2
8 . 8 .
(@) ﬁ(‘l_l) (@) ﬁ(—1+1)
15 : 15 :
(@) ﬁ(’l—l) (@) ﬁ(_1+1)

13) The expected value of the following discrete random variable distribution X is

X -1 2 3

P(X=x) 0.1 0.6 0.3
O 1.0 O 20
O 21 O 22

14) For the given discrete random variable X if E(Xz) =2.5 and E(X)=0.09, then
Var (X) approximately equals

O 214 O 237
O 249 O 251

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

Part 2: Extended Response Questions (56 marks)

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

15) If cos@=—% where 90° < 0 < 180°

Find the exact value of cosecé. (4 marks)

16) Solve the equation cos2x — cosx=0 for 0<x<27x (5 marks)

Do not write in this space



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

Academic Year: 2022/2023

Part 2 continued

17) Write V3 cosf + sinf in the form rsin(0 + a)
where a is in radians.

Do not write in this space

(5 marks)

aoeds siy3 ul 931um J0u oq
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Part 2 continued

1-sinéd
1+sind

18) Show that (secf — tand)’ = (4 marks)




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

Academic Year: 2022/2023

Part 2 continued

19) Find the coordinates of the point on the curve y =x(x+ 2)
where the gradient is 4

Do not write in this space

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

Part 2 continued

20) Find the equation of the normal to the curve Xt Xy + y2 =4 atthe point (-4, 3)

(7 marks)

Do not write in this space



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

Academic Year: 2022/2023

Part 2 continued

21) Let f(x)=%tan_1ax, where a>0 and f'(x)= !

Prove that a = 2

Do not write in this space

10

1+ 4x°

(3 marks)
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — First Semester

Academic Year: 2022/2023

Part 2 continued

22) Let z be a complex number, where z=-3+3V2i

Find the conjugate (z*) and |z|

23) Let x and y be two real numbers, where x+iy=(1-1)(2+ 81)
Find y

Do not write in this space

1"

(4 marks)

(3 marks)



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

Part 2 continued

24) Let z, and z, be two complex numbers, where z,=1- 21 and z,=3+ 1

Write “1 in the form x + iy (4 marks)

%

Do not write in this space

12
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — First Semester

Academic Year: 2022/2023

Part 2 continued

25) Let a be areal numberand z= —i isaroot of the equation
3 2
z -z 4+z+1+4+a=0

Show that a=-2

Do not write in this space

13

(3 marks)



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

Part 2 continued

26) The discrete random variable X has the following probability distribution:

X 0 1 2 3
P(X=x) 0.1 0.7 0.15 0.05

Find P(X 2= 2) (2 marks)

27) The discrete random variable Y has the distribution shown below:

y 1 2 3 4 5
Frequency 8 20 10 2

Find E(Y) (6 marks)

Do not write in this space

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

Part 2 continued

28) The discrete random variable R has probability distribution as follows:

(0.6 +r)k , forr=0,2
PR=r=3(r-02)k , forr=1,3

0 , otherwise

Construct a probability distribution table and find the value of k
(2 marks)

[End of Examination]

Do not write in this space
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Academic Year: 2022/2023

Formulas sheet

Trigonometry
Pythagorean Formulas

e sin®A+cos’A=1
sec’ A=1+tan’ A
e cosec’A=l+cot’ A

Addition and subtraction Formulas

e sin(A+B)=sinAcosB +cosAsinB
e sin(A—B)=sinAcosB —cosAsinB
e Cos(A+B)=cosAcosB —sinAsinB
e os(A—B)=cosAcosB +sinAsinB

etan(A +B) = tan A +tan B
1—tan A tan B
tanA —tan B
o tan(A —B)= A —tan

1+tan A tan B

Double Angle Formulas:

esin2A =2sin A cos A
ecos2A =cos’ A —sin* A
ecos2A =2cos’ A -1

e cos2A =1-2sin’ A

2tan A

o tan2A = ———
1-tan" A

The reciprocal functions:

sin@
e tand =
cos 6@
e secl =
cos @
e cosec O =—
sin 6
1
e cotf = —
tan 0

e tanf = cot(90° — 6)
e cosf =sin(90° — 6)

Do not write in this space

16
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — First Semester Academic Year: 2022/2023

Half Angle Formulas

osinlAz f(l—cosA)
2 2

'C0&1A== k1+cosA)
2 2

e The form acosO+bsin @ can be expressed as

rcos(@+a) or rsin(@+a), where r =+vVa?+ b? and tana = ig or tana = i%

Differentiation
e y=x" > .
dx
o f(x)=¢e*= f'(x)= ¢e*
o f(x)=¢e* = f'(x) = ke
e fx)=1In x = f'(x) = %
- o P
e f(x) =In(g(x)) = f'(x) 200 8 (x)

o f(x)=uv=f'(x) =uv' +vu

o f(x) =%=> f'(x) = r_uv

o2
e f(x)=sinx = f'(x) = cosx

o f(x) =cosx = f'(x) = —sinx
e f(x) =tanx = f'(x) = sec’x

1
1+x2

e f(x)=tan'x= f'(x) =

. . . . d dy _ du
e If yis afunction of u and u is a function of x, then : é = ﬁ X+

Do not write in this space

17
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Academic Year: 2022/2023

Complex number

If z = x + iy is a complex number, then:

The modulus of z = |z| = m

The argument of z = arg(z) = tan™?! (%)

Polar form of z = r(cos 6 + i sin 8), where r = |z|, 0 = arg(z).
12125 | = | 2412,

arg z,z, = arg z; + arg z,

_ |z |

|Z2|

Z1
Z2

z
arg i = argz, — arg z,

Discrete random variable

Frequency
P(x) = ——m—m—m—o
( ) Total Frequency

EX) = Xxp
E(Y?) =X y%p
Var(X) = E(X?) — (E(X))2 or Var(X) = Y x2%p — (E(X))2

Do not write in this space

18
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester Academic Year: 2021/2022

Question 1: Multiple Choice (14 marks)

For each item 1 to 14, shade in the bubble ((O)) next to the correct answer for each
of the following items.

If 3x — A B

1 =17 7 + G2 where 4 and B and are constants, then y equals:
O -1 O (x+1)
O -1y O (x+1)
2) If ! =4 + 5 where 4 and B are constants , then B equals:
x+3)x+4) (x+3) +4)’ :
O -7 O -1
O 1 QO 7
3) Ify=2x4+'|thend =
' dx
O 2¢ O 45t
C) 6)63 C) 8x3

4) The gradient of the tangent to y = x*— % , at the point where x = 1 is:

O o O 1
O 2 O 3

5 If fix)= x? - 4x + 3, then the range of values of x for which f'(x) is an increasing

function is:
O x<1 O x<2
O x>2 O x>1

6) Ify=x3+ ax? + 7 has a stationary point when x = 2, then the value of a is:
O -6 O -3
O -2 O -1

Do not write in this space
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Question 1 continued

7) Ifcosd= %, where 4 is an acute angle, then COSZ%A =
o ! o 2
5 5
o3 o 2
5 5

8) The diagram below shows the graph of y = b sin x.The value of b equals:

O 4 O s8
O = O 2n 1 5| 1
———f 2;[
2 2 .2
9) €Os2x +cos”x +sin‘x _ —
cos? x
O 2 O 1
O sec®x O tanx
10) If sin (20 + 30°) = ? where 0° < 0 < 360°, then the values of 6 are:
O 15°, 30° O 15°, 45°
O 30°, 45° O 60°, 75°

11) f(6x5+1)dx=
O X+x+c O 6xl+x+ec

O X+x+c O 3x*+x+c

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

First Session — First Semester Academic Year: 2021/2022

Question 1 continued

12)

13)

14)

v 7 _ _
If '(x) = e + 3 and f(1) = 6, then f(x)
O %ﬁux-% O 7Vx+3xr+16
(@) %\/}+3x—% O 7Vx+3x-4

2
From the table provided, the estimated value off f(x) dx using the trapezium rule
, : : 0
with four intervals is:

x 0 0.5 1 1.5 2

fx) 1 1.25 2 3.25 5
O 475 O 6.25
O 95 O 125

The area (A) = 6 square units, which is bounded by y = 2x + 1, y-axis and x = b, then
the possible values of b are:

O 2,3
O 2,-3

O -2,-3
O 3,-2

Do not write in this space
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Extended Response Questions (56 marks) 9
5
Write all answers in the space provided for items 15 — 28. Show all your work. z"
%.
15) Given that ;tg = . f 3 + xl_33 , calculate 4. (3 marks) i
=
(72}
(2]
gl
Q
(2]
®
2
16) Express % in partial fractions. (6 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester

Academic Year: 2021/2022

Part 2 continued

17) Find, from first principles, the derivative of 5x + 1

18) Find the equation of the normal to y = x3 + x2 - 1 at the point (1, 1)

Do not write in this space

(5 marks)

(4 marks)
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Part 2 continued

19) Find the coordinates of any stationary points of the curve y = 6x? — 12x. (2 marks)

20) A farmer wishes to fence off a rectangular sheep pen and uses all 400 m of fencing,
using an existing straight hedge for one of the sides of the pen. Determine the
maximum area of the pen. (5 marks)

r PO TR SOOI DD A

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

Part 2 continued

21) Consider the function y = -2 sin x. State: (3 marks)

(a) The domain.

(b) The range.

(c) The period.

22) Given that: sin (x + 30°) = V2 cos (x + 45°). Find the value of tan x (4 marks)

Do not write in this space
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Part 2 continued

23) Without using a calculator, If sin x = % where 0° < x < 90°. Calculate sin 2x.

(3 marks)

aoeds siy3 ul 931um J0u oq

24) Prove that sinx +sin2x  _ tan x (5 marks)
1+ cos x + cos 2x

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — First Semester

Academic Year: 2021/2022

Part 2 continued

25) Find f (t + 6)(t - 8) d

26) From the diagram below, calculate the total shaded area.

(5 marks)

(5 marks)

x=0 /
/y=x+6

Do not write in this space
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Part 2 continued

27) Find the equation of the curve whose gradient, % , is given by 3x + 10x + 3

and which passes through the point (-2, -3). (4 marks)
28) Calculate f _x=9 dx (2marks)
o Vx+3

[ End of Examination ]

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

Formulae sheet

Formulae sheet for semester 1

Differentiation:

1. y=x"

h

9. fl(x) — }ll_rg fx+h)-f(x)

3- y = kxn

4. y=f(0xgk)

5. y=kf(x)

6. For a rectangle with

The area A = xy
Trigonometry:

Pythagorean Formulas

1. sin> A+cos’ A=1
2.sec’ A=1+tan* A
3. cosec’A=1+cot’ A

The reciprocal functions

secl =
cos @
cosec 6 = —
sin @
cotf =
tan @

tan 6 = cot(90° — 0)
sin@ = cos(90° — 6)
cos 6 = sin(90° — 6)

ﬂ = nx" neR

dx

@ _ knx"™" neR
dx

d
= () + /()
dx

dy ,

2k

I f(x)

a length (x) and a width (y) :
The Parameter P = 2x + 2y

Double Angle Formulas:

1. sin2A=2sin AcosA
2. cos2A =cos” A —sin* A
cos2A =2cos’ A -1
cos2A =1-2sin’ A
2tan A

3. tan2A = >
l1—-tan” A

Do not write in this space
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O

o

o

Compound Angle Formulas: Half Angle Formulas: 'é"

1. sin(A+B)=sin AcosB+cosAsin B 1. sinZ%A=%(1—cosA) §

=}

2. sin(A—B)=sin AcosB—cos Asin B 2. COSZ%A=%(1+COSA) ;:‘t

(2]

o

3. cos(A+B)=cosAcosB—sin Asin B 3. sinzA:%(l—coszA) 2

®

4. cos(A—B)=cosAcosB+sin Asin B 4. cos’ A= %(1 +c0s2A)

5. tan(A+B) = tan A+tan B
1—tan Atan B
6. tan(A— B) = tan A —tan B

1+ tan Atan B

The form acos@ + bsin @ can be expressed as

. — b
Rcos(@+a) or Rsin(0+a), where R =+fa* +b* and tana=+—or tancr=i§
a

Integration:

(n+1)
1) Ix"dx=x +c,n#-1
n+l1

2) Iif c)tgoldr =[f (x)dx +[g(x) dx
3) jkf(x)dxzkjf(x)dx
4) For area between curve and x — axis use fba y dx

5) Trapezium rule
h
Jy FGOdx = S [yo + yu + 21 + ¥z + . +Yn1)]

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

Part 1: Multiple Choice (14 marks)

For each item 1 to 14, shade in the bubble ((O)) next to the correct answer for each
of the following items.

2x+1 A4 B )
1 f G152 = i 5) + ) where 4 and B are constants, then y equals:
O x+5) O (x + 5)2
O (-5 O (-5
8 A B
2 ==+_—2__, then4 Is :
) 612 = x + 12 en 4 equals
O 8 O 6
QO 4 QO 2
3) If5x3+x,thend =
dx
O 3x2+1 O 5x2+1
O 8x%+1 O 15x%+1

4) Ifthecurve y=x+ % has gradient -3 when x = % , then the value of a is:

O 2 O 1
O 4 O -2

5) If y=x%-6x ,then the range of values of x for which y is an decreasing function is:

O x<0 O x>6
O x<3 O x>2

Do not write in this space
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Academic Year: 2021/2022

Part 1 continued

6) The coordinates of the stationary point of the curve y = x>+ 4x + 3 is:

O (3,0
O (-4,0)

O (-2, -1)
O (-2,0

7) Therange of y =1+ 3sin(x + 5) is:

O —2<y<4
O -1<y<1

8) If the period of cos(ax) is 7, then value of a is:

O 1
O 4

O 2
O 6

9) Ifsinx = V3 cosx, 0 <x < 360° then the values of x are:

O 60° and 300°
O 60° and 240°

cos(2x) +1 _
10) sin 2x

O sinx
O tanx

11) f(4x3+ 2)dx =

O 12¢%+ 2x + ¢
O 4x*+2x+c

O 120° and 240°
O 240° and 300°

COsXx

00

cotx

O L+2x+c
O

P+ 2x+c

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

Part 1 continued

1 5 3 2
12) lf 12x +9;c+3x dx =
3 Jo X
o8 oz
5 2
o U o 2
2 2

dy. jis given by éx?+ 5 and which passes

dx

13) The equation of the curve whose gradient,
through the point (-1, 2) is:

O y=33+5x+10 O y=2%+5x+9
O y=2x%+5x-25 O y=3%+5x-27

14) hff1 F(x)dx = 14 and f(3) =16, then fl-1)=

O 2 O 11
O 13 O 30

Do not write in this space
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Part 2: Extended Response Questions
Write all answers in the space provided for items 15 — 28. Show all your work.
15) Given that X __4 + B , calculate B. (3 marks)

2-x)2+x)  (2-x) (2+x

aoeds siy3 ul 931um J0u oq

272+ 7x + 1

2+ 34 in partial fractions . (6 marks)

16) Express

Do not write in this space
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Part 2 continued

_ bx3-10x?

17) Given that f(x) o

, find the value of f7(2)

18) Find the equation of the normal to y = 2x>~12x + 7 at the point (1, -3)

Do not write in this space

(5 marks)

(4 marks)
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Part 2 continued

19) Find the coordinates of any stationary points of the curve y = x>+ 2x -3
(2 marks)

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

Part 2 continued

20) An open square box is to be made using a square sheet of metal 30 cm by 30 cm.
Equal squares of side x cm are removed from each corner, and the edges are then
turned up to make an open box of volume ¥ em?. If ¥ = 4x>~120x?+ 900x. Find the
maximum possible volume, and the corresponding value of x.

(5 marks)

Do not write in this space
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Academic Year: 2021/2022

Part 2 continued

21) Without using a calculator, find the value of cos105°

22) Solve V2sinO + cosf = %

Do not write in this space

(3 marks)

(4 marks)
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Academic Year: 2021/2022

Part 2 continued

23) Without using a calculator, if cosx = %, calculate sin2x

24) Prove that: # - ﬂ= 1-2tanf secl
1+ sinf 1-sinf

Do not write in this space

(3 marks)

(5 marks)
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Part 2 continued

25) Find f (%t7+ % +Vt )dt (5 marks)

10
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Semester One Academic Year: 2021/2022

Part 2 continued

26) From the diagram opposite, calculate the shaded area. (5 marks)

Do not write in this space
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Part 2 continued

27) Use the Trapezium Rule with 4 intervals to calculate the approximation of the area
bounded by the axes, y = and x =1, correct to 3 decimal places.

1 g
i (4 marks)

2 x2- 4
28) Calculate f 12 dx (2 marks)
0

[End of Examination]

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Semester One

Academic Year: 2021/2022

Formulae sheet for end of vear exam

Differentiation:
1. y=x" ﬂznx("_l) neR
dx
rron e fOR)—F (%)
2. f'(x) = }lll)'f(l)—h
3. y=kx" @ = knx"™" nekR
dx
d ! 1
4. y=f(x)+g(x) L+ g'(x)
dx
d ,
5. y=kf(x) L~ k()

dx

Integration:

(n+1)
+c,n #—1

b Ix”dxan

2) JIf c)+g@o)lde =[f (x) dx +[g(x) dx
3) ka(x)dxzk_[f(x)dx
HA-["ydx

5 V- J:’ my? dx

Do not write in this space
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Academic Year: 2021/2022

Probability:

1) Addition Rule:
P(AUB)=P(A)+P(B)-P(ANB)
2) Conditional Probability:
P(A given B) = P(Al B)=%
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 (ANB)=P(A)xP(B)
5) Mutually Exclusive Rule:
A and B are Mutually Exclusive if:
P(A ~B)=0
P(AUuB) =P(A)+ P(B)
P(AnNnB')=1-P(AUB)
6) P(B'nA) _1-P(BUA)
P(A) 1- P(A)
7) P(ANB")=P(A) —P(ANB)

End of List of formulae

Do not write in this space
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