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Diploma, Bilingual Private Schools, Advanced Mathematics First Semester — First Session Academic Year: 2024/2025

Instructions
1. List of formulae is given in the last page.
2. Write all answers in the space provided in this question paper show all your work.

3. Non-programmable calculators are allowed.

1) (Shade in the bubble (O next to the value of 1og100 )

O 2 O 5

O 10 O 20
[1]

2) Ina=3 and Inb=2

Find the value of In (%4)

[4]
3) (Shade in the bubble O next to the exact expression of —Ztanijo _
1 -tan”30
O tan15° O tan 30°
O tan45° O tan 60°

[1]

Do not write in this space
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Academic Year: 2024/2025

4) Without using a calculator, find the exact value of sec (%)

5 f(x)=4sin(2x+1)
(Shade in the bubble (O nextto f'(x) )
O 8cos (2x+1) O 4cos (2x+1)

O -4cos(2x+1) O -8cos(2x+1)

6) y=tan(5x)-3x’

Find 9¥
dx

Do not write in this space

[3]

[1]

[3]
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Academic Year: 2024/2025

7) Given a discrete random variable X

(Shade in the bubble (O next to the correct probability distribution table)

X 1 2 3
(@)
P(X=x) 0.6 0.2 0.3
X 1 2 3
(@)
P(X=x) 0.5 0.2 0.3
X 1 2 3
(@)
P(X=x) 0.1 0.3 0.1
X 1 2 3
(@)
P(X=x) 0.3 0.4 0.1

8) The equation of the curveis y=e**"

Find the gradient of the curve at the point (0, 1).

Do not write in this space

[1]

[3]
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9) (Shade in the bubble (O next the exact value of cos105° )

O
o
V3 1+v3 S
M TV ~+
O 3 © 2 2
o
1-V3 1-v3 =)
© o5 2 2 &
[1] o)
gl
a
®
10) Describe the range of f(x)=4cosec x
[4]

Do not write in this space
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1) f(x)=3In(x’+5)

(Shade in the bubble (O next to the value of f'(2) )

O 1
9

O

NoJ N

12) The random variable X has the distribution shown below

O

O

1

Wl

X

1

2

3

4

P(X=x)

0.1

0.3

0.2

0.1

0.2

0.1

Find P(1<X<5)

Do not write in this space

[1]

[S]
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13) Given cosf-V3 sind =rcos(f+a) ,where a isin degrees.

Find the value of a

[3]
14) f(x) =
) (x)—7
Find f'(x).

(4]
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15) Solve the equation €**-6=1

[4]
16) cosd=3 ,where 0<A<T
5 2
(Shade in the bubble (O next to the value of sin24 )
o 12 o 16
25 25
o 18 24
25 25
[1]

Do not write in this space
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17) The equation of the curve is x”+ y=8x

Find the coordinates of the stationary point.

[S]

18) The random variable X has the probability distribution shown below

Find E(X°).

X

0

2

P(X=x)

0.1

0.6

0.3

Do not write in this space

[3]
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19) The discrete random variable C has the probability distribution given by:
ck , for ¢=1,2,5
P(C=c)=
0 , otherwise

(Shade in the bubble (O next to the value of & )

ol o1
8 7
QO 7 O 8
[1]
20) Solve the inequality 5% <7
[3]

Do not write in this space
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21) Given log  16=4
(Shade in the bubble (O next to the value of x)

O 1 O 2
O 3 O 4

22) Solve  cot(x-50°)=v3 ,where 0°<x<360°

Do not write in this space

10

[1]

[6]

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Advanced Mathematics First Semester — First Session Academic Year: 2024/2025

23) (Shade in the bubble (O next to the simplest form of sinx cosx secx cotx )

24)

25)

O sinx O cosx

O sinx tanx O cosx cotx

[1]

f(x)=4tan™ (x2-23)
(Shade in the bubble (O next to the equation of the tangent at (0,-5) )
O y=0 O y=2x-5

O y=-5 O y=4x-5
[1]

The probability distribution of the random variable X is given by

X a 6-a 8

P(X =x) 0.55 0.35 0.1

where E(X)=3.3

Find the value of a

[2]

Do not write in this space

1"
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3x
26) (Shade in the bubble (3 next to the value of 10g(log1010 ) )

O 3x O 10™
O 30x O 10"
[1]
27) Prove sinx + cot’x sinx = cosec x
[3]

Do not write in this space

12
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28) The equation of the curveis  f(x)=2x In(5x)

Find the x-coordinate of the point where the gradient is 4

[End of Examination]

Do not write in this space

13

[3]
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Formulae Sheet

Log. & Exponential Functions

logxy =logx + logy

X
log; = logx —logy
logx* = klogx
y=a* -log,y=x
log, xy = log, x +log,y
logag =log,x —log,y

log, x* = klog, x

log,a=1 , log,1=0
_ _x dy _ x _
y=e*=>—=e"=y
ax dy ax

=e = — = qae
y dx

e*X=ysSIny=x

Do not write in this space
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Trigonometry
Pythagorean Formulas Addition and subtraction Formulas
e sinA+cos?2dA=1 e sin(A+ B) =sinA cosB + cosA sinB

e sec’A=1+tan%4A

sin(A — B) =sinA cosB — cos A sinB
cos(A+ B) = cosA cosB —sind sinB

cosec’4A =1+ cot? A

cos(A—B) = cosA cosB +sinA sinB
tanA4 + tan B

e tan(A+ B) =
an(4 +B) 1—tand tanB
can( A — B) = tanA4 — tan B
an( )_1+tanA tan B
Double Angle Formulas: The Reciprocal Functions:
e sin2A =2sinAcosA o tand = sin@
os 6

cos 2A = cos? A — sin? A
cos2A =2cos?A—1
cos2A=1—2sin? A * cosect =

1
[ ] =
2tanA cotd tan 6

1-tanZ A e tanf = CO'C(9OO —0)

e cosf =sin(90" — 0)

1
e sech =—
cos 6

tan 24 =

The form a cosd + b sind can be expressed as rsin(6 + a) or rcos(6 + ),

where 1 =+Va?+ b2

b
and tana=i; or tana=i%

Do not write in this space

15



Diploma, Bilingual Private Schools, Advanced Mathematics First Semester — First Session Academic Year: 2024/2025

Differentiation

— . o Y n-1
e y=x"= —=nx

o f(x)=¢*= f'(x)=¢e*

o f(x)=e = f'(x) = kek*
e fx)=Inx=f(x)= -

o () =In(g®) = F'()= —=g'®

.« ) =uvs P =uf+v
. du_ L dv
¢ fx)=-= f’(x)=—d"v2 -

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

e f(x)=tanx = f'(x) = sec’x

1

e f(x)=tantx> f'(x) = —

Discrete random variable

P( ) _ Frequency
" Total Frequency

e EX)= Yuxp
e E(Y)=Yy%p

e Var(X) = E(x?) — () or Var(X) = ¥ x%p — (E(0)’

Do not write in this space
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Diploma, Bilingual Private Schools, Advanced Mathematics First Semester — Second Session Academic Year: 2024/2025

Instructions:

1. List of formulae is given on the last page.
2. Write all answers in the space provided in this question paper. Show all your work.

3. Non-programmable calculators are allowed.

1) (Shade in the bubble (3 next to the value of log,8 )

O 6 O 5

O 3 O 2
[1]

2) Given logx =k

Find the value of log(m) in term of &

x3

[4]

Do not write in this space
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Gi 0=2
3) iven cosf = G

4)

S)

( Shade in the bubble (O next to the exact value of cos28 )

1
(:)5

9
DZS

Describe the range of f(x) = secx

f(x) =3 In5x

( Shade in the bubble (O nextto f'(x) )

o 3
x
o 1
x

7
O 25
3
© 5
[1]
[3]
O 3
5x
o 1
S5x

[1]

Do not write in this space

aoeds siy3 ul 931um J0u oq
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6) y=(x-1)" +sin(6x)

Find 4Y
dx

aoeds siy} ul 9314m jou oQ

[3]

7) The graph below shows the probability distribution of a discrete random variable X.

o
(3
W
-
th

( Shade in the bubble (O nextto P(X>3) )
O 0.2 O 04

O 06 O 0.8
[1]

Do not write in this space
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8)  Without using a calculator, find the value of  2log, 3 + log, 4

9) (Shade in the bubble (O next to the exact value of cosec300°)

O -2 O _-.V3
V3 2

O V3 o 2
2 V3

Do not write in this space

[3]

[1]

aoeds siy3 ul 931um J0u oq
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10) Simplify: cos(x—%) + sin(x - %)

11) f(x)=4e**?
( Shade in the bubble (O next to the value of f'(1) )

O 1 O 2
O 4 O 8

Do not write in this space

[4]

[1]
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12) The random variable X has the distribution shown below

X -1 0 2
P(X=x) 0.15 0.3 0.55
Find E(X).
13) Given that: sin2A4 cos4 —cos2A4sinA4d = %

Solve the equation for 0 <4 < % . A inradians.

Do not write in this space

[S]

[3]

aoeds siy3 ul 931um J0u oq
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14) Given y=x3tan(7x)

. dy
Find =Z
N dx

[4]

15) By using logarithms, solve the equation 5771 = 125

[4]
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16) Given sec(2x-40°)=2 , where 0°<x < 360°
( Shade in the bubble (O next to the values of x )

O 30°% 330° O 35°185°

O 50°% 170° O 60° 300°

Ax?

, x#+-1
x+ 1 .

17) The curve equationis y =

Find the equation of the tangent to the curve at the point (1,2).

Do not write in this space

[1]

[S]

aoeds siy3 ul 931um J0u oq
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18) The random variable Y has the distribution shown below

y 2

P(Y=y)

NS | w

NN | o

1
7

Given E(Y) =2

Find Var(Y).

19) The discrete random variable X has the probability distribution given by:
kx?,  x=1,2,3

P(X=x)=
0 . otherwise

( Shade in the bubble (O next to the value of & )

1 1
O © 3

O 6 O 14

Do not write in this space

[3]

[1]
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20) Solve the equation -2+In(4x+1)=0

(Give your answer to 3 decimal places).

21) Given the equation e’ -e*-12=0
( Shade in the bubble (O next to the value of x )

O In3 O In4
O 3 O 4

Do not write in this space

10

[3]

[1]

aoeds siy3 ul 931um J0u oq
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22) Write 5sinf+5cosf intheform rsin(60+ a) , where a

23) k=— 1 + E + sin%6

1 + cot’6 1 + tan®6

( Shade in the bubble (O next to the value of & )
O 4 O 3

O 2 O 1

Do not write in this space

1"

is in radians.

[6]

[1]
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24) A curve has equation bx® + 5y2 =23 , bis aconstant and g_y =— % at (1,2)
X

( Shade in the bubble (O next to the value of b )
O -3 O - %
o 2 O 3
[1]

25) A random variable X, has the probability distribution shown in the table below

X 3 5
P(X=x) 1-a a

Where E( X) = 3.8

Find the value of a

[2]

Do not write in this space

12

aoeds siy3 ul 931um J0u oq
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26) Given log 8x =2
( Shade in the bubble (O next to the value of x )

O 2 O 3
O 4 O 8

- sinx _
27) Prove COS€CY = SINY = cosx
cotx

Do not write in this space

13

[1]

[3]
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28) f(x)=3+ tan '(x+5)°

Find the x-coordinate of the point where the gradientis 0

[End of Examination]

Do not write in this space

14

[3]

aoeds siy3 ul 931um J0u oq
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Formulae Sheet

Log. & Exponential Functions

logxy = logx + logy

X
log; =logx —logy
log x* = klogx
y=a* =>log,y=x
log, xy = log, x +log,y
logag = log, x —log, y

log, x* = klog, x

logpa=1 , log,1=0
—ox Y x

y=e = =€ =Yy

y_eax %:aeax

e*=ySIny=x

Do not write in this space

15
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Pythagorean Formulas

Trigonometry

e sin2A+cos?A=1

e sec’A=1+tan%4

Double Angle Formulas:

cosec?A =1+ cot? A

sin24 = 2sinAcos A

cos 2A = cos? A —sin? A

cos2A =2cos’A—1

cos2A =1 —2sin%A

tan 24 = ZtanA
1-tanZ? A

Addition and subtraction Formulas

sin(A+ B) =sinA cosB + cos A sinB
sin(A — B) =sinA cosB — cos A sinB
cos(A+ B) =cosA cosB —sinA sinB

cos(A—B) = cosA cosB +sinA sinB

) A+B) = tanA + tanB
an( ) = 1 —tanA tanB

tanA — tan B

tan(4 — B) =
an( ) 1+tanA tanB

The Reciprocal Functions:

sin@
e tanf =
cos@
1
e secl =——
cos @
e cosecfl =—
sin @
1
e coth =
tan 6

e tanf = cot(90° — 6)
e cosf =sin(90° — 0)

The form a cos@ + b sinf can be expressed as rsin(6 + a) or rcos(6 + a),

where 1 =+Va? + b2

b
and tana=i; or tana=i%

Do not write in this space

16

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Advanced Mathematics First Semester — Second Session Academic Year: 2024/2025

Differentiation

I L d_y_ n-1
o y=x"= ==nx

o f(x)=¢€¢*= f'(x) = ¢*

o f(x)=¢e = f'(x) = kek*
e fx)=In x = f'(x) = %

o () =In(g®) = f'(@X) = —=g'(

oy = 4y
. f(x)—uv=>f(x)—udx+vdx
f _u £ _v%_u%
= (x)—;: (x)_T
o f(x) =sinx = f'(x) = cosx
e f(x)=cosx = f'(x) = —sinx

e f(x)=tanx = f'(x) = sec’x

1
1+x2

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

Discrete random variable

_ Frequency
y P(x) " Total Frequency
e E(X)= Xxp

e E(Y?)=Yyp

e Var(X) = E(x®) — (E())" or Var(X) = X x%p — (E(X))
Do not write in this space
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100
log( x3 )

g = log 100 — log x3 1

=

(@]

C

>

L 1 Mark for 2

5 2 = 2—3logx 1+1
AO1/L S 40 1 Mark for 3logx

S

o

I 1 Mark for the substitution

o oflogx =k

o)

3 — 23k 1 » If the student writes the
final result without any
steps, then he/she will get
Imark only.
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2 9 3
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Range of cos x is
—1<cosx <1 1
;‘ secx = —
<3} COoS X
5
c .
4 AOL/L S " ~.Range of secx s
E
1 Mark for secx > 1
secx>1 and secx <-—1 or f(x)>1
Or 1+1
f(x)>1 and f(x)<-1 1 Mark for secx < —1

or f(x) < -1




Diploma, Bilingual Private, Advanced Mathemaf/c)

’/M\ wer Scheme
IR

irst Semester-Second Session

Academic Year: 2024/2025

ASHT AT
SHFDE: Iy
Assessment L N
Object S s
eI / Unit |Page BN Answer S More information
# [3]
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If the student solves the question by drawing cos x
X“
f(x) = cosx
/;H\ /\ - /\ 1 1 Mark for the correct
g \/ \/ X sketch of cos x.
% »
4 AOl1/L S 77
9 24
=
~Range of secx is
1 Mark for secx > 1
secx=>1 and secx < -1 or f(x)=>1
Or 1+1
f(x)=>1 and f(x)<-1 1 Mark for secx <

-1 or f(x) <-1
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If the student solves the question by drawing
cosx and secx
i | I 1 32". I 1 1°
\ 1 \ ! \ ]
\ ] \ ] \ I
\ I \ I \ ]
\\ I’ \\ II \\ II
1 Mark for correct
sketch of cosx.
e nm x B 1+1
>
5 f(x) = cos x 1 Mark for correct
g N - SN sketch of secx.
4 AOl1/L S 77 _ [ {0
) f(x) = sec Xy \ I \
= I 1 2% I 1
|_
~Range of secx is
» If the student didn’t write
this step but he/she
secx=21 and secx < -1 specify the sketch of
Or 1 sec x correctly in the
f(x)>1 and f(x)<-1 graph, then he/she will get

1mark implicitly.
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c 3 3
o — —_
2 N B _
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5 1 Mark for 4(x — 1)3
ke 92 q

6 AO1/L % + d_y — 4(x — 1)3 + 6 COS(6X) 1+1+1 1 Mark for 6

ju X
£ 101 1 Mark for cos(6x)
&)
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3
e
I
S
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S
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2loge 3 +loge 4 > If the student writes
© the final result without
S = loge 32 + logg 4 1 any steps, then he/she
c will get 1mark only.
>
LL = log,(9 x 4) 1
IS
8 =)
o
3
n = logg 62
o
(@)
3 = 2 10g6 6
=2 1
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(x=5)+sin(x+3)
cos|(x —— sin{x + =
6 3
1 Mark: for expanding
- T _ T
- = ( COS X COS 3 + sinx sin g ) cos (x —— ) correctly.
" = 1+1
o . i
AOl/ M S 68 + ( sinx cosg + cosx sing ) 1 Mark: 71;0r expanding
2 sin (x + —) correctly.
= 3
V3 I ST SO V3 1
= > COS X > Sin x > Sin x 2 COS X

_ 3 _ | The final answer must
= V3cosx + sinx be in the simplest form.

12



/"""“\
- -7xswer Scheme
IS
irst Semester-Second Session

Diploma, Bilingual Private, Advanced Mathemaf/c)

Academic Year: 2024/2025

PPN PPN U \d L4
IS0 D

2 4bu? o4 al)\l\L 2o 140 e s"k/‘
WD e Br el o)
= 2

Assessment {L N
Object =TI
JE / Unit |Page = Answer S More information
# [1]
Level of
Demand
C
2
)
s O mp
11 | AOL/M g |80 .
| -
2 m K
=

13




Diploma, Bilingual Private, Advanced Mathemaffcg’

irst Semester-Second Session

@Nr Scheme

Academic Year: 2024/2025

T P LAt 4
BRI T D)
| rewis )

"N

Assessment \Q\.ﬂ c}\;\?}»y
Item SRl Marks
/ Unit Page Answer More information
# [5]
Level of
Demand
E(X) =—-1x0.15+0x03+2x055 | 1+1+1 | IMark:foreach correct
" multiplication term.
(5]
9
S
< 1Mark: correct
Z multiplication results
o
© - _
12 AOLM T o1 =015+ 0+ 11 1 If the student didn’t write
p this step, then he/she will
- get it implicitly.
2
= 0.95 1
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sin2A cosA — cos 2AsinA = 5
>
g 1
GE) 68 sin(24 — A) = > 1
o
13 AO1/H S + _
= 71
L .
sin4 = — 1
i 2
. A — T[ 1
“A=
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. . 1
sin2A cos A — cos 2AsinA = =
2 » If the student uses the
1 following formulae
> (2sin A cosA) cos A — (2cos? A— 1) sinA = = cos 2A = cos? A —sin? A
E 2 sin 24 = 2sinA cos A
13 g 70 1 to solve the equation,
AO1/H S + 2sinAcos?A—2sinAcos?A+sind = > 1 then he/she will get
2 71 Imark when the
- student reaches this
sini4 = E 1 Step
1
(cos? A +sin? A)sinA = >
T
A=— 1
6
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3 du 2 1 2
u=x> - —= 3x 1 Mark for 3x
dx
dv 5 5
c v = tan(7x) — = 7 sec?(7x) 1 1 Mark for 7 sec?(7x)
o dx
ks
= 94
14 | AO1MH o + dy —dv = du
D — =Uu—=+v —
= 100 dx dx dx
QO

d
% = 7x° sec?(7x) + 3x% tan(7x)

1+1

1 Mark for the correct
term 7x3 sec?(7x)

1 Mark for the correct
term 3x2tan(7x)
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log 52~1 = log 125 1 » If the student solves
the equation using In
o or log for any base
§ l _ 1 with the correct
“g’ (2x —1)log5 =log 125 steps, then he\she
L will get 4marks.
o
g log 125
15 AO2/L § o3 2x — 1= 5 » If the student uses
S log 5
2 1 any correct methods
I:; other than
= Iy —1=3 logarithms, then
- he\she will get
2marks only.
x =2 1
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E () 30°330° () 35°185°
16 AO2/L 2 78 -
o
-é” @ -0°170° (C] 60°,300°
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_ 2
dy — 8x(x +1) - 4x 1 Mark for the correct
dx (x+1) value of the numerator.
Or 1+1
dy  4x? + 8x 1 Mark for the correct
= value of the denominator.
c dx (x+1)?
R
kS
|5 &y 4D2+8(1)
17 AO2/L E 101 |At (1,2) - o 1
a
dy
dx
The equation of the tangent is:
y—2=3x—-1)
Or 1
y=3x—-1
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2 1 4
E(Y?) =0*X=+2°Xx=+3*x=
g 1
5 40
> CE(Y?) =
=
o
18 AO2/L 2 05 _
5 40 5
x Var(Y) = — — 2 1
o 7
15
3
2
12
Var(Y) e 7 1
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In(4x +1) =2 1
5
8 4x + 1 = e2 1
C
>
L
'C;E 50 4x =e? -1
20 AO2/M S _
: 2
L% e —1
X =
3 4
o
o
-
x =~ 1.597 1

23




Diploma, Bilingual Private, Advanced Mathemaf{c®?

irst Semester-Second Session

\'Z/’/”‘M\ Nﬁ\sr Scheme

Academic Year: 2024/2025

( B I Y
L@L\w/mww s |
Assessment
Object
o / Sl Page Answer Marks More information
' [1]
Level of
Demand
@
I=
S g (] In3 o
Q'; -
21 AO2/M |.|>J< § 51 ; \
oJ I D D
@)
o
_l

24




Diploma, Bilingual Private, Advanced Mathemaf/c)

/"‘"’\
- -7xswer Scheme
irst Semester-Second Session

Academic Year: 2024/2025

ASHT AT
DT S
Assessment L N
Object NG DY
T / Unit [Page BN Answer S More information
# [6]
Level of
Demand
5sinf + 5cosf = rsin(f + a)
r=4y(5)%+(5)? 1
~r =50 =5V2 1
5sin@ + 5cosf =rsin(6 + a)
e 5sinf + 5 cos @ = r[sin 6 cosa + cos O sin a]
)
[¢B)
29 £ 73 |By equating the coefficients _
AO2 /M S + _ 1
S r sina =5 and rcosa =5
= 74
= Sincesina>0andcosoc>O,thenOSOcS%
r sina 5 1
tana = =-=1
rcosa 5
. J— i 1
. A = 4
ya
5cos@+55in9§5x/§sin(9+—) 1

4
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= 3(1—a)+5a=38 1
S o
S 2
QO -
2 | poam | B o5 2a = 0.8
®
§ >
o a=04 1
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LHS = cosec x —sinx
cotx
- — sinx
sin x 1
COS X
sin x
>
|-
e . 2
GE) 1 —sin“x
27 o sin x -
AO2/H é 76 COS X
2 sin x
|_
1-sin? x 1
COS X
cos? x 1
COS X
= cosx = RHS
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cosec x —sinx
LHS - cotx
1
= tanXx ( . — sinx ) 1
sin x
>
=
QL . .2
= __sinx [ 1-—sin”x
27 AO2 / H g 76 " cosx ( sinx ) -
(@)}
=
— | cin?
— —Ssin® x 1
COoSXx
_ cos? x |
COosS X
= cosx = RHS
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2(x +5) 2(x +5)
! = ! — 1
f'(x) 0+1+(x+5)4 r f'(x) T+ O r5)
c gradient=0at x - f'(x)=0
g 101
28 AO2/H S + 2(x +5) 1 ]
g |10 "1+ (x+5)*
=
2(x+5)=0
S X = —5 1
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