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Royal Guard of Oman Technical College, Mathematics Semester One - First Session Academic Year: 2023/2024

. 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)

(Shade in the bubble (O next to the surd number)

O V3 o Y9
3 3
V27
V7 ) 3
v3 V9

7

Rationalise the denominator of

V6 -V5

(Shade in the bubble (O next to the value of 2?75 in degrees)

O 30° O 60°
O 120° O 270°

Do not write in this space

[1]

[3]

[1]



Royal Guard of Oman Technical College, Mathematics Semester One - First Session

Academic Year: 2023/2024

4) In the diagram below

A

4cm

30°

|AB| = 4cm, |LBAC|=100° and |ZACB|=30°

Find | CB| (Giving answer correct to one decimal place)

Do not write in this space

[4]
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5) The complex number A is represented on the Argand diagram below

Imaginary axis
rd
JI

i6

i5

74

h

Real axis

)

I

—

ok
th

=t
=

+

-

LetB=2A—(3+/6)

Find B

[5]
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6)

7)

Divide (2x°—4x%+ 4) by (x-2)

[2]
(Shade in the bubble (3 next to the Compound Angle formula of
cos 8x cos 2x —sin 8x sin 2x)
O sin6x O cos 6x
O sin 10x O cos 10x [1]

Do not write in this space
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Royal Guard of Oman Technical College, Mathematics Semester One - First Session Academic Year: 2023/2024
8) Let|p|=2V11 , | q| =V21 , pqg=-2

9)

and 0 is the angle between p and ¢
(Shade in the bubble (O next to the value 8)

O 86.2° O 88.1°
O 91.9° O 93.8°

let a=i-3j-k

Find |a/|

Do not write in this space

[1]

[2]
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Academic Year: 2023/2024

2 5 -1 4
10) C= and D=
-4 3 -2 2

Determine the single matrix for 3 C-2D

1) 2=2-43
(Shade in the bubble (O next to the value of | Z?|)

O Vi3 O V97
O 13 O 97

Do not write in this space

[4]

[1]

aoeds siy3 ul 931um J0u oq



aoeds siy3 ul 9314m jou o

Royal Guard of Oman Technical College, Mathematics Semester One - First Session

Academic Year: 2023/2024

12) Expand (x+1 )®  to three terms.

a a+3
13) 4= is a singular matrix
2 1

(Shade in the bubble (O next to the valueof a)

O -6 O -2
O 2 O 6

Do not write in this space

[3]

[1]
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14) Given the following graph of y

Find the

i.  Amplitude

ii. Periodic time
iii. Frequency

iv. Phase angle

v. Equation of y

Do not write in this space

[6]
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Royal Guard of Oman Technical College, Mathematics Semester One - First Session Academic Year: 2023/2024

15) (Shade in the bubble (O next to the function of the graph below)

Yy
LA
14
+ -+ 1 x
T 3n 27
2
14
O sinx+1 O cos’x+ 1
O sin%x O cos’x

16) The below diagram shows a sector of a circle of radius 6 cm and arc length 10 cm

./\

10 cm

6 cm

Find the area of the sector.

Do not write in this space

[1]

[5]
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Academic Year: 2023/2024

17) Using the following figure
Calculate the magnitude of the resultant of Oa + Ob

(Giving answer correct to two decimal places)

b
5N
20*
>
0 aN
-2 0 2 -1
18)A=( )andB=( )
3 -1 0 -4
(Shade in the bubble (O nextto 4. B)
-12 4 6
-7 -12 —4
(@) (@)
1 4 2

Do not write in this space

10

[3]

[1]
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Royal Guard of Oman Technical College, Mathematics Semester One - First Session

Academic Year: 2023/2024

19) Given the complex equation:
(-4+j3)°=b,L 30
(Shade in the bubble ((O)) next to the value of b)

O 15 O 21
O 125 O 343
20) Z=1-j2

Evaluate Z

Do not write in this space

1

[1]

[3]
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21)

22)

If log 8=2log(Vv2 x) where x>0
(Shade in the bubble (O next to the value of x)

O 2 O 4
O 16 O 32

The resistance R, of an electrical conductor at temperature ¢ degrees celsius
is given by:

R,=R, e %!

Given R,= 15.7 ohms at t = 23.7° C and R,=3.5 ohms

Calculate the value of «
(Giving answer correct to two decimal places)

Do not write in this space

12

—
—
—_

[5]
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Royal Guard of Oman Technical College, Mathematics Semester One - First Session

Academic Year: 2023/2024

23) Two alternating voltages are given by:

v, =4sin ot volts and v, =3 sin (ot+ %) volts

Obtain the sinusoidal expressions for v, + v

1 2

(Giving answer correct to two decimal places)

Do not write in this space

13

[5]
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Academic Year: 2023/2024

24) The complex equation:
5/m+3 4% =rs 0

By solving the complex equation, Find &

(Giving answer correct to 3 significant figures)

25) Given (3x-2y)*
(Shade in the bubble () next to the coefficient of x 2y 2)

O 216 O 36
O -36 O -216

Do not write in this space

14

[2]

[1]
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26) (Shade in the bubble (O next to the simplification of

2 cotOsin?0)

O 2sin?20 O sin26
O 2sin26 O sin?20 [1]

27) Giventhat a=aji+a,j and b=bi+b,j

Show that the scalar product satisfies a.b=5b.a

Do not write in this space

15

[2]
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Academic Year: 2023/2024

28) The figure below shows a rectangle

2a-b

3a+b 3

By using matrices, determine the values of a and b.

[ End of Examination ]

Do not write in this space

16

[4]
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Royal Guard of Oman Technical College, Mathematics Semester One - First Session Academic Year: 2023/2024

Formulae

3) log(a) + log(b) = log (ab)
4) In(a)* = xIn(a)

5) laii + ayj| =+/a® + a3
6) a.b =a,b; + a,b, = F;F,cos (0)
7) The Magnitude of resultant = VH? + V2
( H: horizontal component and V: vertical component)

. —-b+Vb?%—4ac
8) Quadratic Formula: X=———

_ b _cC
sinA  SinB  SincC

9) Sine Rule:

10) Cosine Rule:
a? = b? + c? — 2bcCosA
b% 4 c? — a?

CosA =
03 2bc

11) General Sinusoidal expression:
y = Asin(wt + a)
Where A = amplitude, ® = angular velocity in radians per second,
t = time 1n seconds,

a = angle of lead or lag.

Periodic Time =

I
e |
9]

1

12) Sin®A + cos?A =1
13) Compound Angles:
sin(A + B) = sinA cosB + cosA sinB

sin(A — B) = sinA cosB — cosA sinB

cos(A + B) = cosA cosB — sinA sinB

cos(A — B) = cosA cosB + sinA sinB

Do not write in this space

17
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tanA — tanB
1 + tanA tanB

tan(A — B) =

13) Double Angles:
sin2A = 2sinA cosA
cos2A = cos?A — sin?A
cos2A = 1 — 2sin?A
cos2A = 2cos?A — 1

2tanA
1 — tanZA

aoeds siy3 ul 931um J0u oq

tan2A =

14) Reciprocal Functions:
1
cosA
1
sinA
1 COosA
tanA - sinA

secA =

cosecA =

cotA =

15) Arc length: L = r@ , Sector Area: A = %rzé?

16) De Moivre’s theorem : [r Z H]n =r"/nB =r"(cosn@ + sin nb)

17) Impedance: Z = R + (X, — X;)j

18) Inductance: X; = 2nfL
1

19) Capacitance: X = e
20) Current flowing: [ = %
21) Binomial theorem:

(a+b)*=a"+na"" b+ %an—zbz + n(n— 13)'(n —2) I

22) The Binomial series:

n(nTl) x*+ n(n—13)$n—2) X+

(1+x)"=14+nx+

Do not write in this space

18
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Royal Guard of Oman Technical College, Mathematics Semester One - Second Session

Academic Year: 2023/2024

Instructions:

1. Time allowed is 3 hours.

2. Write all answers in the space provided in this question paper.

Show all your work.
3. Programmable calculators are not allowed.
4. Graphs should be done on graph paper.

5. A list of formulae is provided on the final page.

1)

2)

(Shade in the bubble (O next to the surd number)

O VY25 O V5
5 V10
o Y20 O V25
V5 5
Rationalise the denominator of ; ————
onat | 2-V3

Do not write in this space

[1]

[3]
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Academic Year: 2023/2024

3)

4)

(Shade in the bubble () next to the value of 225° in radians)

o= O 3n
4 4
O or o In
4 4

In the diagram below

|IBC|=7cm,

AB| =12 cm and |[£BCA| = 40°

Find |£BAC| (rounded to the nearest interger)

Do not write in this space

[1]

[4]

aoeds siy3 ul 931um J0u oq
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5 Llet Z=1+j2

Find Z,=7Z,—(4+j5)

[5]

6) Multiply (5x° + 4x) by Bx%+1)

[2]
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7)

8)

9)

(Shade in the bubble (O next to the compound angle formula of cos? 5x - sin® 5x)

O 2sin5x O 2cosb5x

O sin 10x O cos 10x [1]

Given |p|=5, |q|=4,0=60°
and @ is the angle between p and ¢ .
(Shade in the bubble (O next to the value of p. q)

O 10 O 10V3

O 20 O 20vV3 [1]

Given F=-i-5j+4k
Find 2 F

[2]

Do not write in this space
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aoeds siy3 ul 9314m jou o

Royal Guard of Oman Technical College, Mathematics Semester One - Second Session

Academic Year: 2023/2024

2 5 -3 0
10) A= and B=
3 -1 6 1

Determine the single matrix for A. B

11)) GivenZ=6—j\/§
(Shade in the bubble (3 next to the value of |Z])

O V15 O v27
O V39 O V45

Do not write in this space

[4]

[1]
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12) Expand (1+3 x)’  to three terms.

2Xx 3
13) Let =4
2 1

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

O -5 O -1

O 1 O 5

Do not write in this space

[3]

[1]
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14) Given the graph of y

e

-3 4
Find the:
i) Amplitude

i) Periodic time
iii)  Frequency
iv) Phase angle

v)  Equation of y

[6]

Do not write in this space
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15) (Shade in the bubble (3 next to the function of the graph below)

y
A
1\/\/
+- $ - X
T T 3_7[ 271
2 2
14
O cosx+1 O sinx+1
O cos?x O sin’x

16) The below diagram shows a sector of a circle with angle % radians
and arc length 8 cm

8 cm

—rads

Find the area of the sector.

Do not write in this space

[1]

[5]
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Academic Year: 2023/2024

17) Using the following figure

5N

>
0 3N

Calculate the magnitude of the resultant of Oa + Ob

(correct to two decimal places)

Do not write in this space

[3]
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3 6 -2 5
18) A= and B =
-5 4 -3 3

(Shade in the bubble () nextto 4 A-B )

5 1 14 19
(@) (@)
-2 1 - 17 13
10 29 1 11
(@) (@) [1]
-23 19 -8 7
19) Given the complex equation:
@+j5°=r*La
(Shade in the bubble (O next to the value of a)
O 38.66° O 51.34°
O 115.98° O 154.02° [1]

20) Z=8-j

Find

N[—

[3]

Do not write in this space

10
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Academic Year: 2023/2024

21)

22)

2 log, 2 + logy x = log, 50 + log, 2
(Shade in the bubble (O next to the value of x )

O 25 O 48
O 50 O 96

The resistance R, of an electrical conductor at temperature ¢ degrees
celsius is given by

R=R,e"
Given R,=15.7 ohmsat t=23.7°C and a = 0.06

Find the value of R0

Do not write in this space

1

[1]

[5]
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23) Let tanx=3, tan (x —y) =

W[

Find tany

[5]

12
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Academic Year: 2023/2024

24) The complex equation:

V2 £45°%x3 £180° =rL 6
Solve the complex equation

25) Given (2x+3y)°
(Shade in the bubble (O next to the coefficient of x° V)

O 36 O 96
O 450 O 576

Do not write in this space

13

[2]

[1]
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: T 1—-cos 20
26) (Shade in the bubble (O next to the simplification of ————
sin 260
O tan6 O tan 20
O cot 26 O coth [1]

27) Giventhat a=a,i+a,j-ak and b=Dbi+Db,j-b k

Show that the scalar product satisfies: a.b=a.b

Do not write in this space

14

[2]
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Royal Guard of Oman Technical College, Mathematics Semester One - Second Session

Academic Year: 2023/2024

28) The dimensions of a rectangle lenght (L) and width (W) are given
by the following equations:

2L-3W=1
L-2W=-2
By using matrices, find the dimentions L and W

[ End of Examination ]

Do not write in this space

15

[4]



Royal Guard of Oman Technical College, Mathematics Semester One - Second Session Academic Year: 2023/2024

Formulae

Precalculus

1) a=>b°¢ logy,a=c

__loggx

2) logyx = Togy b

3) log(a) + log(b) = log (ab)

4) In(a)* = xIn(a)

5) Quadratic Formula: X = %;JM
Vectors

D layi+ ayjl =+Jai + a3

2) a. b = a1b1 + azbz = F1F2COS (9)

a.b
3) cosf = ——
) aliD]

Trigonometry

a b c

1) Sine Rule: — = —— = —
sinA Sin B SinC

2) Cosine Rule:
a? = b? 4+ c? — 2bcCosA
b? + c? — a?

CosA =
03 2bc

3) General Sinusoidal expression:
y = Asin(wt + a)
Where A = amplitude, ® = angular velocity in radians per second,
t = time in seconds,

o = angle of lead or lag.

. . . 1 2T
Periodic Time = 7 = —3.
w

Do not write in this space

16
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Royal Guard of Oman Technical College, Mathematics Semester One - Second Session

Academic Year: 2023/2024

4) sin?A+ cos?A =1

5) Compound Angles:
sin(A + B) = sinA cosB + cosA sinB
sin(A — B) = sinA cosB — cosA sinB
cos(A + B) = cosA cosB — sinA sinB
cos(A — B) = cosA cosB + sinA sinB

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

1 + tanA tanB

6) Double Angles:
sin2A = 2sinA cosA
cos2A = cos?A — sin?A
cos2A = 1 — 2sin?A
cos2A = 2cos?A—1
tan2A = ﬂ
1 — tan?A

7) Reciprocal Functions:

1
secA = CosA
1
sinA
1 COSsA
tanA - sinA

cosec A =

cotA =

8) Arclength: [ =768 , Sector Area: A = %rze

Do not write in this space

17
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Complex Numbers

1)Modulus: |Z| =7 = [x2+y2

2) lez = r1T24(01+92)
3 ) De Moivre’s theorem : [r 46’]” =r"/n6 =r"(cosnl +sin nd)

4) Impedance: Z =R + (X, — X.)j

aoeds siy3 ul 931um J0u oq

5) Inductance: X; = 2rnfL

6) Capacitance: X, =—

7) Current flowing: [ =

Binomial theorem
1) Binomial theorem:

—1 —Dn-2
@+ by = a4 navth + D ngpe M Z D —2)

o1 3 a®3p3+...

2) The Binomial series:

nn-—1 nn—1)n-—2
1+x)" = 1+nx+%x2+ ( 3)'( ) 34

Do not write in this space

18
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Royal Guard of Oman Technical College, Mathematics Semester One - First Session Academic Year: 2022/2023

Instructions:

1. Time allowed is 3 hours.

2. Write all answers in the space provided in this question paper.
Show all your work.

3. Programmable calculators are not allowed.
4. Graphs should be done on graph paper.

5. A list of formulae is provided on the final page.

Part 1: Multiple Choice Items (14 marks)

There are 14 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

1) 3IW7+V7=
O 37 O 4v7
O 3V14 O 4v14
27 _ _
2) |If Iog3(?)+x—4, then the value of x =
O 5 O 4
O 3 O 2
3
47
3) If — = 2" when the value of n =
162
O 3 O 2
O 1 O o

Do not write in this space
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Part 1 continued

4)

S)

6)

7)

8)

9)

If tan@ = , where 0° < 0 <90°, then sinf =

=l

O 1
2

=l

O
- 1

V3

N |—

The area of a sector of a circle with a radius r of 10 cm and an angle of 2 radians is:

O 200 O 100
O 20 O 10

If V2cos30—-1=0 ,where 0°<0<2n , the value of @ (in radians) equals:

T o-r
12 4
oz O 3t
2 4
(1-sin0) (1 +sin6) sec’ =
O cos?0-sin’6 O 1+tan?d
O 1 O 1
If p=3i-4j isavector, then |p|=
O -7 O 1
O 5 o 7
If a=2i+3j-2k , b=i+2j+5k,the a.b =
O -10 O -2
O 2 O 8

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

Academic Year: 2022/2023

Part 1 continued

10) h“_41 }Z‘=9 , then the value of m =

O -25
O 7

00

11) The matrix that has no inverse is:

th

=[] ity

12) if z,=-4+,3 and z,=-15+6 ,then z, -z,=
O -11-,3 O
O 11-53 (@)

13) jéx(6+))=
O 6+ (@8]
O -6-j O

14) 1f 1*/2 x p=_10+5 ,thenb =

J

o -1 O
5

@) % @)

-19 +,9
19 + 59

6-j
1-j6

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

Write all answers in the space provided for items 15 — 27. Show all your work.

15) If 2"-3 = log,4 , find the value of n (2 marks)

aoeds siy3 ul 931um J0u oq

16) Divide (4x3+8x%+5x+1) by (x+1) (4 marks)

Do not write in this space
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Part 2 continued

17) If log,y =2 and xy =8 , then find the values of x and y. (4 marks)

18) Given a periodic function y = —5sin (gt + 0.7) , find the: (7 marks)

a. Amplitude (A4).

b. Angular velocity (o).
c. Periodic time (7).

d. Frequency (f).

e. Angle of lead (a) compared with y = Asinwt

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

Part 2 continued

19) In atriangle ABC, |AC|=20cm, |BC|=10cm and |£A4BC| = 30°.
Find |4B|.

sin26

20) Prove that cotf = —
2 — 2cos“f

Do not write in this space

(7 marks)

(5 marks)
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Royal Guard of Oman Technical College, Mathematics Semester One - First Session Academic Year: 2022/2023

Part 2 continued

21) Two people are pulling out a box as shown in the figure below. The first person pulls
the box with a force of 120N at 30°, while the other person pulls the box with a force
of 100N at 45°
Find the magnitude of resultant of the two forces. (4 marks)

120

30°

’
100

22) If ¢=8i+mj and |g|=10
Find the value of m (2 marks)

Do not write in this space
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Part 2 continued O
5
-5 -3 10 9 . S
23) If A= and B = , find 2A +B (3 marks) s
12 —4 -6 -
®
=
5.
(2]
W
gl
Q
0
®
24) Solve the simultaneous equations by using matrix: (5 marks)
x+y=2
2x+2y=4

Do not write in this space
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Part 2 continued

25) Giventhat: Z,=-j3 and Z,=7-j

Find:
a. 3-Z1° 22
b. Z + Z

26) If 2 =y — jy, then find the values of x and y.
3+4

Do not write in this space

(4 marks)

(6 marks)
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Academic Year: 2022/2023

Part 2 continued

27) Expand (1 + Zy)_3 to three terms.

[ End of Examination ]

Do not write in this space

10

(3 marks)
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1)
2)

3)
4)

5)

6)

Formulae
a=0>b¢ logya=c
logg x
log, x = —==
&b logy, b
. —-b+Vb2-4ac
Quadratic Formula: X = T —
. b
Sine Rule: — -

sind ~ SinB _ SinC
Cosine Rule: a? = b? + ¢? — 2bcCosA

b?+c2—a?

CosA = The

General Sinusoidal expression: y = Asin(wt + a)

Where A = amplitude, ® = angular velocity in radians per second, t = time in seconds, o = angle of

1 2T

lead or lag, Periodic Time = ; =—3

7)
8)

w

sin?A + cos?A =1
Compound Angles:

sin(4 + B) = sinAcosB + cosAsinB

sin(4 — B) = sinAcosB — cosAsinB

cos(4 + B) = cosAcosB — sinAsinB

cos(A — B) = cosAcosB + sinAsinB

9)

tan(4 + B) = tanA + tanB
an " 1 — tanAtanB

tan(4 — B) = tanA — tanB
an " 1 + tanAtanB
Double Angles:

Sin2A = 2sinAcosA

cos2A = cos? — sin*A
cos2A = 1 — 2sin?
c0s2A = 2cos?*A — 1

tan24 =

2tanA
1 — tan?4

Do not write in this space

1
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Academic Year: 2022/2023

10) Reciprocal Functions:

1
A =
sec cosA
A =——7o
cosec )
1 cosA
CcotA = =

tanA ~ sinA

11) Arc length: L =760
Sector Area: A = %rze

12) Impedance: Z =R + (X, — X¢)j

13) Inductance: X, = 2nfL

14) Capacitance: X, = ﬁ

15) Current flowing: I =

NI <

16) Binomial theorem:

(a+b)*=a"+na" b+ Md"‘zbz +

nn—1)n-2)

a™3p3..

2!

Do not write in this space

12

3!
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Royal Guard of Oman Technical College, Mathematics Semester One - Second Session Academic Year: 2022/2023

Instructions:

1. Time allowed is 3 hours.

2. Write all answers in the space provided in this question paper.
Show all your work.

3. Programmable calculators are not allowed.

4. Graphs should be done on graph paper.

5. A list of formulae is provided on the final page.

Part 1: Multiple Choice Items (14 marks)

There are 14 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

V1254
1) —===
5
O Va O Vsa
O s5Va O 25Va
2) If log,x = -3, thenx =
O s - %
- _% O -3

1

3) If 4x2n-V= 15 then the value of n is equal to:

O -5 QO -4
O -3 QO -2

Do not write in this space
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Part 1 continued

4)

S)

6)

7)

8)

9)

If cosf = % ,where 0°< < 90°, then tan 6 equals:

O O

O O

o Dlw
wlbh >

The area (in cm?) of a sector of a circle with a radius of 4 cm and an angle of

5 radians is:
A 100 O 80
O 40 O 20

If 2cosf — 1 =0, where0 <0< % the value of @ (in radians) equals:

(@ Oz

6 3
ol o1

2 3
secl —sinftanf =
O cos?d O sing
O cosb O sind
If wu=26i—j isavector, then2u =
O 6i-2j O 12i-j
O 12i-2j O 12i+2j

If a=3i+j and b=i+2j, then|a+ b|equals:
O 5 O 7
O 12 O 25

Do not write in this space
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Royal Guard of Oman Technical College, Mathematics

Semester One - Second Session

Academic Year: 2022/2023

Part 1 continued

10)

12)

13)

14)

If A=(_51 g),then |A| equals:

QO 17 O 13

O -13 QO -17

If A=( g _31 ),B=( fll ; ),then 2A - B equals:
4 6 8

- (10 —2) © (11
-2 0 0

© (4 sl O (y

If Z=5+j3=r/L6 thenf=

O 59° O 53°

O 36.8° O 30.9°

If Z,=4+,3 and Z,=2-j4, thenZ -7,=

O 2-j O 2+j
O 2+,7 O 2-,7

If (a—jb)— (b+j3a)=2a+j6, thenthe valueofa=

O 6 O 3
O -3 O -6

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

Write all answers in the space provided for items 15 — 27. Show all your work.

15) Calculate: 8 Iog7 72 -6 (2 marks)

aoeds siy3 ul 931um J0u oq

16) Subtract (3x3 — 4x + 5) from (6x° = 2x% + 5x + 1) (4 marks)

Do not write in this space



aoeds siy3 ul 9314m jou o
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Part 2 continued

17) If log,y =2 and xy = 27, then find the values of x and y.

18) Given a sinusoidal periodic function y = 7 cos (nt + 3), find the:

a. Amplitude (4).

b. Angular velocity (o).

c. Periodic time (7).

d. Frequency (f).

e. Angle of lead (a) compared with y = Asinwt

Do not write in this space

(4 marks)

(7 marks)

1 mark

1 mark

2 marks

2 marks

1 mark
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Part 2 continued

19) In atriangle ABC, |AC|=7cm, |BC|=10cm and |£ABC|= 60°.
Find |4B|.

20) Prove that secx —cosx = tanx sinx

Do not write in this space

(7 marks)

(5 marks)
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Royal Guard of Oman Technical College, Mathematics Semester One - Second Session

Academic Year: 2022/2023

Part 2 continued

21) The forces F, and F, are shown in the opposite figure.
Find the Magnitude of resultant of the two forces.

22) If v=ai+6/ and |v=10
Find the value of a

Do not write in this space

(4 marks)

F,

(2 marks)
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Part 2 continued O
>
S
23) IfA=(:g Z),findA‘1 (3 marks) 5
(0]
=
5-
(7]
wn
©
Q
(2]
(0]
-2 1 2 0
24) IfA=( 4 4 ),B=( P ) (5 marks)
Find:
a. AxB
b. AxA™

Do not write in this space
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Royal Guard of Oman Technical College, Mathematics Semester One - Second Session Academic Year: 2022/2023

Part 2 continued

25) Giventhat: Z,=4+,2, Z,=-2-;3
Find 2,2, +7, (4 marks)

26) Two impedances: Z,=2+,;7Q and Z,=10-,2Q areconnectedtoa
supply voltage of 120 V . Show that magnitude of the current is (approximately)
9.23 Amperes and lagging the voltage by 22.62°
(Hint: Z=7.+7,) (6 marks)

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

Part 2 continued

27) Expand (1 + 3x)"% to three terms.

[ End of Examination ]

Do not write in this space

10

(3 marks)
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Semester One - Second Session
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Formulae
1) a=0>b¢ logya=c
logg x
2) 1 =
) 108p X log, b
—b+Vb2-4ac
3) Quadratic Formula: X = _T
4) Sine Rule: 2= ,b = —
sinA Sin B SinC
5) Cosine Rule: a? = b? + ¢? — 2bcCosA
_ b +c2—q?2
CosA = T
6) General Sinusoidal expression: y = Asin(wt + a)
Where A = amplitude, ® = angular velocity in radians per second, t = time in seconds, o = angle of
1 2
lead or lag, Periodic Time = — = =5
f w
7) sin?A + cos*A =1
8) Compound Angles:

sin(4 + B) = sinAcosB + cosAsinB

sin(4 — B) = sindcosB — cosAsinB

cos(4 + B) = cosAcosB — sinAsinB

cos(A — B) = cosAcosB + sinAsinB

9)

tan(A + B) tanA + tanB

an e

1 — tanAtanB

tan(A — B) = tanA — tanB

an " 1 + tanAtanB
Double Angles:

Sin2A = 2sinAcosA

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

tan2A =

2tand
1 —tan?4

Do not write in this space

1"



Royal Guard of Oman Technical College, Mathematics

Semester One - Second Session

Academic Year: 2022/2023

10) Reciprocal Functions:

secA = ——
cosA
e 1
cosecA = )
1 cosA
cotd = =

tanAd ~ sinA

11) Arc length: L =76

Sector Area: A = %TZH

12) Impedance: Z =R + (X, — X¢)j
13) Inductance: X, = 2nfL

14) Capacitance: Xy = ——

15) Current flowing:

16) Binomial theorem:

nn-1
(a+b)" =a™+na"h + ga”‘zbz +

NI

nn—1)n-2)

2! 3!

Do not write in this space

12

an—3b3
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Royal Guard of Oman Technical College, Mathematics Semester One - First Session Academic Year: 2021/2022

Instructions:

1. Time allowed is 3 hours.

2. Write all answers in the space provided in this question paper.
Show all your work.

3. Programmable calculators are not allowed.
4. Graphs should be done on graph paper.

5. A list of formulae is provided on the final page.

Part 1: Multiple Choice Items (14 marks)

There are 14 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

1)  The simplest form of ? =

D@ O Vs
D@ O V0

2) if Iogsx=—3 ,then x =
O 125

o L o -
125

0
|-

3) If4ax2-M= % , then the value of n is equal to:
O -4 (-

QO 2 C)g

Do not write in this space
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Part 1 continued

4) 1f0° <6 <90° then -0 _
Vcos20

O o O 1
O cosb O sech

5) In the triangle ABC, if |£ ABC| = 40°, | £ CAB| = 35° and |BC| = 5.88 cm, then

|[AC] (in cm) =
O 6.60 O 5.88
O 5.25 O 3.78
6) cos105° =
-) V3-1 -) 1-V3
2V?2 2V?2
1-v2 O V2 -1
2V2 2V2
7)  1£0° <0< 90°, then 1 - —Sinx sin2x
2cosx sin“x
O cosx sinx O tanx
O 1 O o
8) Ifa=6i-jand b =-2i+4j, thenla+b|=
O 5 O 7
O 12 O 25

9) If a body displacement from 4 to B is d = j + 3k, then the work done by the force
F=-2i+ 3j + 5k in joules equals:

O 8 O 11
O 15 O 18
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Part 1 continued

3 0
10) The inverse of matrix 4 =( ) is

1 -3
1 1
oO|3° O |39
11 1 1
9 T3 9 3
11 11
O|7379 O3 79
1 _1
0 3 0 -3

3a -2a
11) The determinant of ( ) is:

2b -b
O -7b O -ab
O ab O 7ab
Imaginary axis
12) In the diagram opposite, Z =
O 5+/4 O 3+/4 z
O 3+j5 O 4+;3 5
. Real axis
13) If7+]4a=—5—j,thena= 4
-3
o -1 O -2
2
o1 QO 2
2
14) If Zis a complex number, so that |Z|=4 , then Z77Z=
O -2 O 2
O 4 O 16
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Part 2: Extended Questions (56 marks)

Write all answers in the space provided for items 13 — 26. Show all your work.

15) Multiply 2x* + 4x* = 3x + 2 by 2x-3. (4 marks)

16) Solve forx:log,,x + log,, 4 = log,, 50 + log,, 2 (4 marks)
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Part 2 continued

17) Solve forand m: 3" =9 and 8" (2)™" = 16 (4 marks)

18) Given a sinusoidal function y = 6 sin (8t + %)

find the: (4 marks)
i. Amplitude

ii. Angular velocity

iii. Periodic time

iv. Frequency
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Part 2 continued

19) From the opposite figure, an engine has 7 inch connecting rod fastened to a crank,
find the value of x given that # = 60° (correct to tow decimal places). (4 marks)

20) Prove that: (4 marks)

cosx _ 1
tanx sinx

sinx +
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Part 2 continued

21) fu=-3i+8j,v=2i—jfind 2u - 3v. (3 marks)

22) Forces with magnitudes of 6 N and 3 N act on a machine part at angle of 30°.

Find the magnitude and the direction of the resultant of these forces. (6 marks)

6 N
3N
30°

\I |
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Part 2 continued

23) If 4 =(‘11 (2)) and B =( f ‘13), then find: 4B — 34

(6 marks)

24) Using matrices, prove that y = —x in the simultaneous equations: (4 marks)
2x+y=k
5x+3y=2k,kER
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Part 2 continued
25) If Z=-3 + j4, then: (5 marks)

a. Calculate the polar form of Z.

b. Determine argument of (Z9).

26) Determine the resistance and series reactance for the impedance (5 —j8). Also

determine the value of inductance or capacitance taking the frequency to be 50 Hz.

(4 marks)
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Part 2 continued

27) Solve: Z=(a +jb)2 =5+j12 (4 marks)

By computing a and b which are assumed to be integers.

[ End of Examination ]

10




Royal Guard of Oman Technical College, Mathematics Semester One - First Session Academic Year: 2021/2022

List of Formulae

1) =bC, logba=c
__loggx
2) log,x = o b
; —-b+Vb2-4ac
3) Quadratic Formula: X = —
4) Sine Rule:
a b c

sin 4 - Sin B - SinC

5) Cosine Rule:
a? = b? + c?> — 2bcCosA

b2%+c2—a?

CosA = ™

6) General Sinusoidal expression:
y = Asin(wt + a)

Where A = amplitude, w = angular velocity in radians per second, t = time in seconds,

o = angle of lead or lag.

L 1 21
Periodic Time = — = —s.
f w

7) sin?A+ cos?A=1
8) Compound Angles:

sin(A + B) = sinAcosB + cosAsinB
sin(A — B) = sinAcosB — cosAsinB
cos(4 + B) = cosAcosB — sinAsinB

cos(A — B) = cosAcosB + sinAsinB

tan(A + B) = tanA + tanB
an " 1 — tanAtanB

tanA — tanB

tan(4 — B) =
an( ) 1+ tanAtanB

1
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List of Formulae

9) Double Angles:
sin2A = 2sinAcosA

cos2A = cos?A — sin?A
cos2A =1 — 2sin?A
c0s2A = 2cos*A —1

2tanA

tan24 = ———
an 1 — tan?A

10) Reciprocal Functions:

1
cosecA = ——
sind

1 _ cosA
tand ~ sinA

CcotA =

11) Arc length: L = rf
Sector Area: A = §r29

12) Impedance: Z =R+ (X, — X¢)j

13) Inductance: X; = 2nfL

14) Capacitance: X, = #

15) Current flowing: I =

NI<

16) Binomial theorem:

nn-—1 nn—1)(n—2
(a+b)"=a"+na""'h+ %d"‘zbZ + 3)1( )

12

a™3p3..
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Royal Guard of Oman Technical College, Mathematics Second Session — Semester One Academic Year: 2021/2022

Instructions:

1. Time allowed is 3 hours.

2. Write all answers in the space provided in this question paper. Show all your
work.

3. None-programmable calculators are allowed.

4. Graphs should be done on graph paper.

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

Part 1: Multiple Choice Items (14 marks)

There are 12 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

1)  The equation we should add to the equation 7x* + 2x® - 4x? + 5

to make theresult =3 is:
O A +23-4x2+8 O 723 +4x°+2
O 7x*—2x%+4x°-8 O 7 -23+4x%-2

2) Thevalueofxif8 = % is:

O
O

wiN nofd,

2
O F

1
© 5

3) The value of r that makes the equation log5" = log20 hold is:

O 48 O 46
O 1.86 O 54

Do not write in this space
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Part 1 continued

4) If 0°<0<90°, then 1+ .2C039 =
sin“f + cos“ 0

O cosh O sin?0
1 1
(@) (@)
sin0 sin20 + cos26

5) In the triangle ABC, if |2 ACB| = 50°, |2 BAC| = 35.1° and |AB| = 4 cm, then

IBC| (in cm) =

O 03 O o038

O 3 O 5
6) sin75°=

O sin(30° + 45°) O sin(30° - 45°)

O cos(30° + 45°) O cos(30° - 45°)
7) 10°<6<90° then —SP2X -

O sinx O cosx

O sinx O cosech

cosx

8 Wa=7i+2jandb=-3i+j,then|a+b|=

O 5 QO 7

O 12 O 25

9) If F=-2i + 3j+5k, A:(1, -1, -1) and B:(1, O, 2), then the work done by a constant force
of F newtons acting on a body at point A, when A is displaced to point B equals in

joule:
O 8 O n
O 15 O 18

Do not write in this space

aoeds siy3 ul 931um J0u oq
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Part 1 continued

5 2
10) The inverse of matrix B =( ) is:

Imaginary axis

Real axis

-2 -1
5 -2 -1-2
(@) (@)
2 1 2 5
1 2 1 -2
(@) (@)
-2 _5 2 -5
11) The determinant of a 3b is:
b b
O -ab O -2ab
O 2ab O 4ab
12) In the opposite diagram, Z =
O 5+/4 O -3+/4
O 3+/5 O -4+;3
13) 1f21/2 4 =153, thena =
J
O -5 O -3
O 3 O 5

14) |If Z1 , 22 , Z3 are three complex numbers such that

A A A 1 1 1 -

| Z, 1=12,|=12;]= Z=1+Z=2+Z=3 =1,then|Z, +Z,+ Z,|is:
O Equalto 3 O Greater than 3
(O Equalto 1 O Lessthan 1

Do not write in this space
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Part 2: Extended Questions (48 marks) 9O
5
&
Write all answers in the space provided for items 15 — 27. Show all your work. s
=
®
=
15) Rationalise the denominator: L (4 marks) :3';
V6 V24 o
gl
Q
(2]
®
16) Find the value of y if: Iogzy + Iogz(y ~-2)=28 (4 marks)

Do not write in this space
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Part 2 continued

Tn-2 2n

17) Findvalueof nif: 4 =8 (4 marks)
18) Given a sinusoidal functiony =7 sin(4t + %) (4 marks)
find the:
i. Amplitude

ii. Angular velocity

iii. Periodic time

iv. Frequency

Do not write in this space
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Part 2 continued

19) In the triangle ABC, if |2ACB|=40°, |BC|= 3 cm and |AC|= 4 cm, find |AB| (correct to
two decimal places). (4 marks)

aoeds siy3 ul 931um J0u oq

20) If tan(x+y) =33 and tanx = 3 show that tany = 0.3 (4 marks)

Do not write in this space
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Part 2 continued

21) If the total horizontal component of the two forces =20 N and the total vertical
component of the two forces = 8.66 N.

Calculate the magnitude of the resultant of these two forces. (3 marks)

22) Find the magnitude | 7 | of vector (r) which joining points A and B when point A has
coordinates (1, — 4, 3) and point B has coordinates (3, 1, — 4). (4 marks)

Do not write in this space
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Part 2 continued O
=
&
23) IfA=( 1 1)andB=(2 2),thenﬁnd: 2B - 24 (4 marks) é
-1 2 -3 1 o+
®
=
5
(72}
(2]
gl
Q
(2]
o
24) Using matrices, prove that y =x in the simultaneous equations: (4 marks)
2x-y=k

3x-2y=k,kER

Do not write in this space
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Part 2 continued

25) If Z=4+;3 ,then: (5 marks)

a. Calculate the polar form of Z

b. Determine argument of (Z°).

26) Determine the resistance and series reactance for the impedance (4 - ;7). Also
determine the value of inductance or capacitance taking the frequency to be 40 Hz.
(6 marks)

Do not write in this space
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Part 2 continued

27) Solve: Z=V(a +jb)=3-J5

By computing a and b which are assumed to be integers.

[ End of Examination ]

Do not write in this space

10

(6 marks)
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