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Royal Guard of Oman Technical College, Mathematics First Semester - First Session Academic Year: 2024/2025

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)

2)

3)

The quadratic equation ax? + bx + ¢ = 0 has a root (1 + 5i)

(Shade in the bubble () next to the other root)

O 1+5i O -1+5i
O 1-5i O -1-5i [1]

(Shade in the bubble (O next to the value of 3sin?a + 3cos?a.)
O 1 O 3

O 6 O 9 [1]

Given a sinusoidal function y = 5 sin(4nt + %)

Find the:

m  Amplitude
m  Angular velocity

= Periodic time

[ Frequency

[4]

Do not write in this space
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2 A=(5 1

Determine the single matrix for 24 + B

aoeds siy3 ul 931um J0u oq

[4]
5) log,x + log y-5=0
(Shade in the bubble (O next to the value of log xy)
O -5 O o
O 5 O 10 [1]
6) The complex numbersz.=-2+2i , =7 -
Find a simplified expression for z + z,*
[3]

Do not write in this space
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7)  Simplify (3x3+ 12) - (2x + 10) + 3(1 - x°)

aoeds siy} ul 9314m jou oQ

[3]
8) The sketch below shows the graph of a sinusoidal function
y
A
0.5
0 ~ /;x
-0.5
(Shade in the bubble (3O next to the function that represents the graph)
O y=-1 sin2x O y=- cos2x
2 2
O y=% sin x O y=% cos x [1]

Do not write in this space
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O
9) The diagram below shows a triangle PSR g
|£PSR|=110°, |£SPR|=35° and |SR|=5cm zr
=
®
P =
R
35° =
n
(2]
gl
a
®
110° o
S

Find | PR| ( correct the answer to 3 decimal places) .

[4]

4 6
10) The two vectors a and b are given by a =(_3) and b = ( 2 )

Find 5a — 3b

[4]

Do not write in this space
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_ 6 2
11) The matrix 4 = ,|Al= 2
11 4

(Shade in the bubble (O nextto 4™)

3 1 2 -1
C) ﬂ 5 C) _ﬂ 3
2
11
2 -1 > 3

12) Given the Argand diagram of the complex number z

Im
0.5+
F———+— —+—+—+——+—+—+—+—+> Re
-0.5 T 0.5 1
-1+
(Shade in the bubble (O next to the complex number 2z )
O 1-i O -1 +i
o -1 O -1+ [1]
2 2 2 2

Do not write in this space
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13) Solve the equation et'=5

(Round the answer to 3 significant figures)

14) (8-ai)+(b-3i)=6-i

Find the values of @ and b

Do not write in this space

[3]

[4]
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15) If 2x° = x>+ 25 is divided by (x - 3)
(Shade in the bubble () next to the value of the remainder)
O -38 O -20
O 22 O 70

16) Divide 5x°+ 16x’= 17x =4 by (5x + 1)

Do not write in this space

[1]

[4]
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17) Iftan?6=3
(Shade in the bubble (O next to the value of 2sec? )
O 4 O s

O 10 O 20

Yi=4
0

18) If y,=4sinotand y,= 3 sin(ot - %)

Obtain an expression for the resultant
Y=Y, Y, by calculation.

(Round the answer to 3 decimal places)

Do not write in this space

[6]
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19) 4= , B =
2 6 4

(Shade in the bubble O nextto 4. B)

o (5 -2) o (13)
8 24 22
8 6 26
20) z=—_1_

(Shade in the bubble (O next to z in the form x + iy)

O 2+ o 2 _1
5 5 5 5
O 2,1, O 2 _1; [1]
3 3 3 3
21) Solve the inequality 47> <18
(Round the answer to 3 decimal places)
[4]

Do not write in this space
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22) (Shade in the bubble (O next to simplest form of cos(4 -

O sind O -sind
O -v3 O o

23) Solve the equation sin2x = cosx for 0°<x < 180°

Do not write in this space

10

[1]

[5]
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8 X
24) For points U, V with position vectors u = ( ) , V= ( )
1 11

3
The mid-point of UV is ( )
6

(Shade in the bubble () next to the value of x)
O -5 O -2
a 2 O 5 [1]

25) Simplify in polar form 3(cos % —isin %) X 2 (cos% +i sin%)

in the domain -n<f0<n

[3]

Do not write in this space
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26) The magnitude of the vector 6 is7

Find the value of u

[4]

12
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27) Simultaneous equations given by
-3x+y+a=0

3x-3y-5=0

By using determinants, find the value of (a) when y =2

( End of Examination ]

Do not write in this space

13

[3]
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Formulae
1. log, xy = log,x + log,y
28 loga§ = log, x — log,y
3. log, x* = klog, x
4. la1i+ ayj| =+/a? + a?
: —-b+VbZ-tac
5. Quadratic Formula: x = _Tm

a _ b _ ¢
sinA  SinB  SincC

7. Cosine Rule: a? = b? + ¢? — 2bc cosA

6. Sine Rule:

8. General Sinusoidal expression: y = Asin(wt + a) Where A = amplitude,

o = angular velocity in radians per second, t = time in seconds,

12
a = angle of lead or lag Periodic Time = 7 = f s

9. sin?4A 4+ cos?4 =1
sec’A =1+ tan’4

cosec?A = 1 + cot?4A

10.Compound Angles:
sin (A + B) = sinAcosB =+ cosAsinB

cos (A + B) = cosAcosB + sinAsinB

tan (A + B) = tanA + tanB
M EE) = 1T tandtanB

Do not write in this space
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11.Double Angles:

12.Reciprocal Functions:

13.Arc length: L = r6

sin2A = 2sinAcosA
cos24 = cos?A — sin?A
cos2A =1 — 2sin?4A

cos2A = 2cos?A — 1

tan2A = 2tanA
aned = 1 — tanZA4
e 1
seca = cosA
e 1
cosecA = e
e 1 cosA
cotA = tand  sind

14. Sector Area;: A = §r29

Do not write in this space
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Royal Guard of Oman Technical College, Mathematics First Semester - Second 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)

2)

3)

logx =6, logy=2
(Shade in the bubble (O next to the value of log X

y
O 2 O 3
O 4 O s

(Shade in the bubble (O next to the value of 2?7]: in degrees)

O 360° O 270°
O 240° A 120°
tan9=L

3

Find the exact value of tan26

Do not write in this space

[1]

[1]

[4]



Royal Guard of Oman Technical College, Mathematics First Semester - Second Session Academic Year: 2024/2025
6 9 3 5
4) A= and B=
-3 7 -3 1
Find 7A-B
[4]
5) z=8-6i
(Shade in the bubble (O3 next to the value of |z])
O V14 O v28
O 10 O 100 (1]
Find a simplified expression for z, + 2z,
[3]

Do not write in this space
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Royal Guard of Oman Technical College, Mathematics First Semester - Second Session Academic Year: 2024/2025

7)  Simplify: (x*+3x)-3(2x-5x%)

[3]
8) The diagram below shows a tringle ABC
|/ABC| = 45°,|LCAB| =30° and |BC|=3V2cm
<8
C
3v2cm
45°
B
(Shade in the bubble (O next to |CA| in cm)
O 15 O 3
O 35 QO 6 [1]

Do not write in this space
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9) Solve the equation cosf = 1 for 6 € R where 0° <6< 360°

V2

[4]

10) Simplify the vectors (3i- 12j + 6k) + 2 (2i + 5j + 7k)

[4]
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(2 3) (2 3)
11) X B= B X
5 1 5 1

(Shade in the bubble () next to the matrix B )

1 0 -5 2

12) z1=i-§i

(Shade in the bubble (O next to the value of arg z)

T 27
O 3 O 3
@ 4?" -) 57" [1]
13) logx=a

Find log10x + logx® in terms of a

[3]

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

14) The Argand diagram below shows the complex number z

Im
5
Z
4
3
2
]
Re
—1 | ; 3 4 5
-1

Find z2

15) (Shade in the bubble (O next to the factor of 2x*+ x3 - 5x%+ x +1)

O x-2 O x-1
O x+2 O x+1

Do not write in this space

[4]

[1]

aoeds siy3 ul 931um J0u oq
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Royal Guard of Oman Technical College, Mathematics

First Semester - Second Session

Academic Year: 2024/2025

16) Multiply (4x? + 5x = 1) by (3 - x)

17) (Shade in the bubble (O next to the simplification of %
cos“x
2- 2 o -2
1+ sin“x cosX
O 2cos’x O 2(tan’x +1)

18) Write V3 cosé + 3sinf in the form 7 sin(@ + a)

where 0 is in degrees.

Do not write in this space

)

[4]

[1]

[6]
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Academic Year: 2024/2025

3 0 4 2
19) A= , A+B=
3 5 o 9

(Shade in the bubble () next to matrix B)

7 2 -1 =2
O O
3 14 3 -4
1 2 1 2
O O
3 4 -3 4
T 2T
3 5
20) z,=2e , 2, =be

(Shade in the bubble (O next to complex number z, z, in polar form)

It . . 1llxw It . . 1lx
O 12(cos 15 tisin 15) O 12(cos 15 —isin T )

11Tt . . 1Im 11Tt . . 11w
O 8(cos—15 +isin ) O 8(cos—15 —isin 2= )

21) Solve the inequality 2 x 7" < 26

(Round your answer to 3 decimal places).

Do not write in this space

[1]

[1]

[4]

aoeds siy3 ul 931um J0u oq



Royal Guard of Oman Technical College, Mathematics First Semester - Second Session Academic Year: 2024/2025

22) (Shade in the bubble (O next to the simplification of sin(A — 1) — 3cos(A + 3771:) )
O 4sinA O 2sinA
O -2sinA O -4sinA [1]

23) y = 3cos(2)

Sketch y in one complete wavelength showing the relevant details (Amplitude,

aoeds siy} ul 9314m jou oQ

period, maximum and minimum values).

> Angle t°

D
A

[5]

Do not write in this space
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24) The figure below shows the parallelogram ABCD

AD =12b , AB =3a
D
- 3a B

The point H divides BC in the ratio 2:1
(Shade in the bubble () next to the value ofzm)

aoeds siy3 ul 931um J0u oq

O 2a+4b O 2a+8b
O 3a+8b O 3a+12b [1]

T

25) z,=3 (cos%+isin%), zz=5e12|

.z :
Find =L in exponential form.
z
2

[3]
Do not write in this space

10
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26) The points 4 and B have position vectors ( 5(5: ) and (193) , respectively.
Given that the magnitude of 4B is 10

Find the values of ¢

[4]

Do not write in this space

1"
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27) Solve the simultaneous equations:
2p+qg=19
3p-q=21

by using matrices.

[3]

[ End of Examination ]

12
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Formulae

1. log, xy = logg x + log, y
28 loga§ = log,x — log,y
3. log, x* = klog, x
4. lai+ ayj| = a? + a?

: —b+VbZ-4ac
5. Quadratic Formula: x = ‘TW

b ¢

. a
6. Sine Rule: — = — = —
sin A Sin B SinC

7. Cosine Rule: a?® = b? + c? — 2bc cosA

8. General Sinusoidal expression: y = Asin(wt + a) Where A = amplitude,

o = angular velocity in radians per second, t = time in seconds,

1 2
o = angle of lead or lag Periodic Time = ; = f S

9. sin?4A + cos?A =1
sec’A = 1+ tan?4

cosec?A = 1 + cot?4

10.Compound Angles:
sin (A + B) = sinAcosB + cosAsinB

cos (A + B) = cosAcosB F sinAsinB

tanA + tanB

t A+ B) = —
an (A + B) 1 + tanAtanB

Do not write in this space

13
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11.Double Angles:
sin2A = 2sinAcosA

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

2tanA

tan2A= ——
an 1 — tan?4

12.Reciprocal Functions:

13.Arc length: L =16

14. Sector Area: A = %rZB

Do not write in this space

14
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Assessment "?QD L y
Item | Object/ |Learni BN A Marks More inf :
# Level of Aims el [1] ore information
demand
(]2 mE
1 AO1 7.1 38 . 4 D .
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(] 240°

@ 20°

S~ AL 2%
Assessment SRR
Itzfm I?e]zljeelcct)/f Lif:imml;l : page Answer 1\/[[21;]kS More information
demand
o o
> | A0l | 31 |Booklet| [ 360 (] 270
L 5
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Assessment s . /
. T3 i " ’»>\Y‘
ltem Object/ Lea C’/M\;\f" Answer il More information
# Level of Aims [4]
demand
2 tand If the studenj[ uses the
tan20 = calculator without any steps,
1 — tan?0 gets 1 mark.
1
2 X 3 Imark for correct substitution
= > 1+1 in the numerator.
AOl 1— (1) Imark for correct substitution
3 L 3-9 72 > 3 in the denominator.
— 3 If this step isn’t written and the
8 result is correct, get 2 marks.
9
3 1+1 Imark for correct numerator.
— 4 Imark for correct denominator.
Another solution: tanf = é
(1
0 = tan” (5) ~18.4° 1+1
260 = 2 X 18.4°=36.9° 1
tan36.9° = 0.75 1
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AT TN )
DAL

5 ) 3‘7‘
IR
Assessment =
It;m I?e lzg;c:)/f Lxrr?llsng page Answer M[e:]ks More information
demand
(6 9 _ (35
7A — B _7(_3 7) (_3 1)

AQO1 Booklet . 42 63 3 5 Imark for each two correct

4 L 5-1 54 = (_21 49) - (_3 1) 1+1 elements.
39 58 Imark for each two correct

= (—18 48) 1+1 elements.
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AT TN )
DAL

:Z?\n P .n\\‘\’Y;?
Assessment \\__\JC/\'%
Item | Object/ |Learning Marks : :
# Level of A page Answer (1] More information
demand
O vis () V28
5 AOl 6-1 249

- @ o () oo
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/m‘gég.,
‘0

AN TN

SHFPI I ef)»
a
Assessment Qﬁo\,\yﬁ&/
Item Object/ Learning [—— Marks : :
4 Level of Adms page Answer 3] More information
demand
z1+2z2,=(5—-1)+2(1 + 2i)
1 mark for multiplying 2 by the
= 5—1i+2+4i 1 bracket,
AOl1
6 L 6-3 250
= (5 + 2) + (—i + 41) 1 If this step isn’t written and the
result is correct, get 2 marks.
= 7+3i :
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4
'V I"

“

Assessment , :‘;-y
Item Object/ Lea RETCAN) A Marks More inf :
4 Level of A o nswer ;3] ore information
demand
— A2 _ 2 1 mark for multiply 3 by the
= x“+4+3x —6x + 15x | -
AOl1 Booklet : e
- — (+v2 2 _ If this step isn’t written and the
/ M I-1 2 o (x + 15x ) + (3X 6x) 1 result is correct, get 2 marks.
= 16x?% — 3x 1
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AT TN )
ity
Ay

Assessment "?QB , ‘,»ﬁ%
Item | Object/ |Learnin 5} @\3\-"/* Marks More

Answer

# Level of | Aims [1] information
demand
2 AO1 3.4 Booklet D 1.5 D 3

" 7O — K
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) 3
Assessment (L
Item | Object/ Lea&f @\3\-“'6/@ A Marks More informat
# Level of Aims LS E [4] ore miormation
demand
6 -1 - 1
= Ccos~ —
V2
= 45° (reference angle) 1
9 AO1 10 Booklet | €08 positive in the 1% and 4™ quadrants. 1
M 10 1 the 1+ quadrant:
0 = 45°
In the 4™ quadrant:
8 = 360° — 45°
= 315° 1
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DN /
‘::_T ; o?.(
Assessment \.Q:LQ\;\_}?@V
Item Object/  |Learnin A Marks More inf :
# Level of | Aims page nswer [4] ore information
demand
(3i— 12 + 6Kk) + 2( 2i + 5j+ 7K)
10 | A0l 4.9 179 = (3i— 12j + 6k) + (4i + 10j + 14k) 1
M
= 7i —2j+20k 1+1+1 Imark for each correct term.

10
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AT
\ A5 )

{:’ 2y
Item As(gij'sér(i?m Learnin ng C’J\ﬂ-“"'g% A Marks More
# Level of Aims nswer [1] information
demand
1 0 3 -2
- ) oG )
1 AO1 5.9 Booklet 0 1 L3
M T O O (s )

11
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| S
Assessment {Z &;‘,"‘
Item | Object/ |LearniBgyys s\ Marks : :
# | Levelof | Aims @: ST [1] More information
demand

O - -
3 3
12 Al\(/? I 6-1 |249 ATt =
= -

12
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ALY
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P PHNA LIS DYY,
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/
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Assessment ~ y
Item Object/ Lea s e Marks : .
4 Level of Aim ig/& Answer 3] More information
demand
_ Imark for log x + log 10
log 10 + logx + 3logx 1+1 Imark for 3 log x
13 Ag I 2-1 38
=1+a+ 3a 1
=14+ 4a

13
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Academic Year 2024/2025

7% = =7+ 24i

2&1»‘“2»05)/2)
S EANISIBYSHD
Assessment - y
Item Object/ | Leary D Marks : .
# Level of Aims JC:/\%%/ Answer (4] More information
demand
z=3+4 1
2=(3+4i)? =(3+41)(3+4i)
14 AI({” 6.2 1250 72 = 9+ 12i+ 12i + 162 1
2=9+24i+16(—1) 1
z2 =9+ 24i— 16
1

14
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A NI N

D x+2

C]x—l—l

Assessment S AR I
It;m I?e]zljeelcgf } ) Answer NI[e;r]ks More information
demand
AO2 () x—2 R
15 L 1-4 |14

15
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= 4x° 4+ 5x* — 5x3 — 5x%2 + x

Assessment ' /
Item Object/  |Lea YO Marks : :
# Level of Aims :\/ﬁ Answer [4] More information
demand
(4x% + 5x — 1) (x3 — x)
16 ASZ 1-2 Bogklet = 4x° — 4x3 +5x* —5x%2 —x3 + x 1+1+1 [1mark for each two correct terms.

16




/‘Lv‘ WZ»’)J Y

First Semester-Second Session

Academic Year 2024/2025

Assessment ,“'sz e V)’
Item | Object/ 3 Answer Marks More
# Level of Bfé’;\ ) [1] | information
demand
O O
1+ sin?x cosx
AQO2
17 L 3-13 | 79 (] 2cos?x @ 2(tan’x + 1)

17
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"0
AP
Assegsment ( %\?’%‘)3/5@3 Y \,-‘éﬁ)’e?)»)
Item Object/ Leaming . Marks : :
4 Level of A\ page Q)’ Answer (6] More information
. =
demand "C’J\%’?/
V3cos8 + 3sin = rsin(6 + «)
V3cosB + 3sind = r sind cosa + r cosO sina 1
rsina = V3 , rcosa = 3 1
rsine V3
tana = = 1
rcosa 3
AO2 V3
18 ; 3-10 | 74 o = tan-1 <?>
= 30° 1
r=v3+9
=vV12=2V3 1
V3cos8 + 3sind = 2v3 sin(6 + 30°) 1

18
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Assessment ﬁt\*ﬂo\,\‘«ﬁ )
Item | Object/ |Learning W Answer Marks More
# Level of | Aims [1] information
demand
7 2 -1 -2
- (3 14 O ( 3 _4
AO2 Booklet
19 5-1 1 2 1 2
L T W N Gy @ )

19
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Assessment . y
Item | Object/ |LearnindNacC V5 Answer Marks More informati
# Level of Aims Swe [1] Oorc 1imiormation
demand
11m 11m 11n 11m
AOD | EF (CUSE_F]S"]E) (] 12 (cns——lsmf
20 L 6-6 260
oS isin T oS T isin T

20




ics First Semester-Second Session Academic Year 2024/2025

_,/}(Z‘?;‘b sJL‘.’)/ ’
SNV LYY)Y)

Assessment v‘:{: %
Item Object/ LeatNthgyy - 1\ D Marks : .
4 Level of Adms :pé:g'éb/ Answer (4] More information
demand
If the student solves the inequality
7t-1 <« 13 1 correctly by taking log for any base
of both sides, he gets full marks.
Take the logarithms of both sides:
In7t"1 < In13 1
(t—1)In7< In13
21 | A2 23 |53 :
M
f 1< In13
In7
t < In13 +1
In7
t <2318 1

21




Royal Guard of Oman Technic

v

AN Z?PJ,’SJ/L@ )
\Q’Jh\}’lﬁ BLESHS UL
Ay

First Semester-Second Session

Academic Year 2024/2025

ject/ | Learni [ A Marks More inf <
# Level o f AlmS nswer [1] Oore miIiormation
demand
AO2 D 4sin A [:] 2sin A
22 3-8 |69 —2sin 4 —4sinA
M - -
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Assessment & %
. el
It;m I?e ?:fgf Lxrnlis @/ Answer I\/I[%r]ks More information
demand
y
A
3 If the sketch shows:
, - correct amplitude, get 1 mark.
- correct period, get 1 mark.
1 - correct maximum values, get 1
73 AQO2 3-6 BOOklet 5 mark.
M ) 34 0 1 ] , ) > 1 - correct minimum values, get 1
" T ?n [ mark.
- correct curve in one
-2 wavelength, get 1 mark.
-3
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Assessment . Qig - \},’»y
Item | Object/ |Learning b\*a Answer Marks More
# Level of Aims W [1] information
demand
2a +4b 2a + 8b
| Aoz el O O
M .3a—|—8b DSa—I—le
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Assessment %
It;m If)elzljeelc;t)/f 1Y Answer M[e;r]ks More information
demand
Z1| 3 1
z,l 5
Zy T T
arg— =—— —
5, 4 12
AQO2
25 M 6-6 262 o |
6
a_3 5k
z, 5 1
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Assessment
Itz&m I?e ?;Cgf Answer M[e:]ks More information
demand
c
)-(5)
1
V(O —0)% +(8)2 =10 1
Y. —
26 AQO2 4.4 195 (9—-c)“+64 =100
H
(9 — C)2 =100—64
(9 —¢)?=36
9—c=+6
c=3 , c=15 1+1
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Assessment ; Dflwﬁfyf )
Item | Object/ OWBEASIE A Marks N
i Level of page ) W NSwer 3] ore information
demand &U@’)m;@zy//
2p+q =19
3p—q =21
2 1 Py _ (19
G ) (@) =) !
1 1
: 2 1yV.[5 5
The inverse of (3 B 1) 1S 3 -2 1
5 5
1 1
AO2 Booklet Py _[5 5 19
27 H Ay (¢)=13 2]x(2)
5 5
19 21 40
_+_ N
(p)= 5 5 |1_[ 5
q 57 42 15
5 5 5
P\ (8
()= ()
p=8,q=3 1
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