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Royal Guard of Oman Technical College, Mathematics Semester Two - 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)

(Shade in the bubble O next to the value of x'g} 3x-2))
O 1 O s

O 19 O 21
(Shade in the bubble (O next to the derivative of 5x ?)
O 5x7 O 5x°3

O -10x7" O -10x7°

f(x)=x2sinx
Differentiate f(x) with respect to x by using the product rule.

Do not write in this space

[1]

[1]

[4]
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4)

5)

6)

(Shade in the bubble (O next to f8x3 dx)

O 24x°%+c O 2x*+c¢
O 4x’+c¢ O 32x%+¢ [1]
(Shade in the bubble O next to f 5 dx)
x“+ 16
O tan™’ (%)+c O In|x2+ 16| +c
) ltan_1(£)+c ) l|n|x2+'|6|+c
4 4 4
[1]
3
Evaluate f (=10¢%+ ¢) dt
1
[3]

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

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

7) The diagram below shows a normal distribution curve

v

30 32 34 36 38

Find the mean, the standard deviation and the variance from the diagram.

[3]

. 2
8) Evaluate lim x°-81
x—>9

x-9

[3]

Do not write in this space
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9) f(x)=Inx®
(Shade in the bubble O next to f'(x))

)
)

=|on =|-=
RS SE

[1]

10) f(x)=10tan""(3x%+ 1)

Find an expression for f'(x)

[4]

11) (Shade in the bubble O next to f xex 1 dx)
e’ +

O x+er+c O e*+c
O |n|ex+’l|+c O |n|ex|+c
[1]

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

Semester Two - First Session

Academic Year: 2024/2025

12) The table below gives the values of x? ¢

X 0 0.5 1

1.5

x2e™ 0 0.15 0.37

0.50

0.54

Estimate J. x% e ¥ dx

0

13) The diagram below shows the curves of normal distribution

(Shade in the bubble (O next to the curve that has the largest standard deviation)

O A
O cC

O B
O D

Do not write in this space

[4]

[1]
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14) The implicit equation of a curve is 2x2 + y2 + 3xy = 8
Find 2
dx

[4]

15) Find fx(x2+7)5dx

[3]
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lim 3x+ 1

16) Evaluate
) X—> w0 5_x

[2]
17) The distance x metres is moved by a body in a time ¢ seconds is given
byx=13-9t2+5
(Shade in the bubble (O next to the expression of the acceleration in terms of ¢)
O %t4—3t3+5t O 3r2-18
O 3718t +5 O 61-18
[1]
18) y= x4+ e
(Shade in the bubble (O next to the gradient of y whenx =0)
O o O 1
O 2 O 3
[1]

Do not write in this space
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x2

+1

19) y=—

Find ﬂ
dx

20) (Shade in the bubble (O next to J. sin 5x cos 5x dx )

O 1cos10x+c O 1 cos10x + ¢
2 20

O —icos10x+c O —lcos10x+c
20 2

Do not write in this space

[4]

[1]
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-2

—= dx
x(x - 2)

21) Find f

[5]

22) y=%x2+x

(Shade in the bubble (O next to the turning-point on the curve of y )

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

[1]

Do not write in this space
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23) A wire of 90 m length is bent into a rectangular shape.

Find the largest area that can be enclosed.

6 f3
24) J 7dt=81

a

(Shade in the bubble (O next to the value of a)
O -27 O -3
O 3 O o

Do not write in this space

10

[5]

[1]
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25) y= J(sin 2x — cos 2x) dx

Find the value of the arbitrary constant of integration y if y = % when x = %

[3]

26) The random variable X can be modelled by a normal distribution X ~ N(52, 9)

Find the Percentage of the values between 46 and 55

[4]

Do not write in this space
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27) f(x) = cosecx

Use the above function to prove that f(x) = —cotx cosecx

3 3
28) Showthatfx2 Inxdx=x?lnx—%+c

[End of Examination]

Do not write in this space

12

[3]

[4]
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List of Formulae

f(x) f'(x)
d
y = x" % = nxn1
d
y = sinax —y=a.cosax
dx
d
Yy = cosax —y=—a.sinax
dx
d 1
y =Ilnax _y:_
dx x
y=e¥ d—y=a.eax
dx
d
Yy =secx —y=secxtanx
dx
d
y =tanx —y= sec?x
dx
dy 1
=tan lx ——
Y dx 1+ x2
u du  dv
y=- d_y _ Vax " Ydx
v dx v2
d
y =uv —y=av+v‘u
dx

Do not write in this space
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f(x) jf(x)dx
ax 1 ax
y=e ydx = - e +c
. il
y = sinax ydx =—.cosax +c
a
1
y = cosax ydx =—.sinax + ¢
a
) 1
y = sec”ax ydx=a.tanax+c
_ axn+1
y = ax"dx Jydxz +c,n# -1
n+1
1 f d 1 tan-1 X +
== Xx=—tan " —+c
YTt a? 4 a a
f'(x)

00 dx = In|f(x)| + ¢

Integration by substitution:

ff(x)dx = ff(x)j—jidu

Integration by parts:

The trapezium rule:

b
1
f f(x)dx ~ Eh vot+2(1+y2+ -+ ¥Yn_1) + yu} ,where h =
a

b—a

Double Angles:
sin24 = 2sinAcos A

sin 24 = cos?A — sin? A
cos24 =1—2sin? A
cos 24 = 2cos?A —1

Reciprocal Functions:

1
secA = o5 A
1
cosecA = S A
B cosA
cotA = sin A

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

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)

3)

(Shade in the bubble () next to the value of x“g‘w 6(1)")

O o O 1
O 6 O No limit [1]
f(x) =Inx?

(Shade in the bubble (O next to f'(x))

o 1 o L
X 2
o 2 o 2 [1]
X xz
y=x%+3x3-6bx +x72
Findﬂ
dx
[4]

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

4)

S)

6)

(Shade in the bubble (O next to J.cos 4x dx)

O sindx+c

O —sindx+c

(Shade in the bubble (O next to

O In|x?+5|+c

O tan'1x +c

The table below gives values of the function f(x)

lsin4x+c
4

—l sindx + ¢
4

2In|x2+5|+c

2tan"'x + ¢

2

4

f(x)

1.73

3.87

5.92 7.94

Use the trapezium rule to estimate J f(x) dx

2

8

Do not write in this space

[1]

[1]

[3]
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7)

8)

The diagram below shows three normal distribution curves A, B and C

Write the letter of the curve that has the:
i) Largest mean.
ii) Largest standard deviation.

iii) Smallest variance.

[3]

X+ 2
x?-2x-8

Evaluate lim
x—>2

[3]

Do not write in this space
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9) f(x)=tan (7x-3)
(Shade in the bubble O next to f'(x))

O 7sin?(7x-3) O sin? (7x-13)
O 7sec® (7x- 3) O sec? (7x = 3)
[1]
10) The distance s metres moved by a point in a time ¢ seconds
is given by s =313+ 1% + 2¢ - 1
Find the value of the acceleration when ¢ = 2 seconds.
[4]
11) (Shade in the bubble (O next to J.Stan xdx)
O —5|n|cosx|+c O —5|n|sinx|+c
O Sin|cosx| + ¢ O Sinlsinx| +c¢
[1]

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

1
12) Evaluate f(x+4)2 dx

-1

[4]

13) The diagram below shows the normal distribution curve of the marks in an exam.

(Shade in the bubble (O next to the percentage of the shaded area)

O 13.5% O 27%
O 34% O 47.5%
[1]

Do not write in this space
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14) y=(1 —x%e>

Differentiate y with respect to x

[4]

15) Find f 2 cos? 3x dx

[3]
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Academic Year: 2024/2025

. 2
16) Evaluate xlgns %

17) f(x)=x>-3sin2x
(Shade in the bubble (O next to f'(x))

O 5x*—6cos 2x O 20x® - 6sin 2x

O 5x* + 6 cos 2x O 20x3 + 12 sin 2x

18) y= tan™! 2x
(Shade in the bubble (O next to (x , y) where the gradientis 1)

O (0,0 O (1,1.1)
O 0, A 1,02

Do not write in this space

[2]

[1]

[1]
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19) y=

X

4

sin x

Find % using the quotient rule.

20) (Shade in the bubble (O next to J. 1 dr)

5
D?%/FT+C
O - 2 +c

3V3

77

5
D7W+c
O - 2 +c

"

Do not write in this space

[4]

[1]
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3
-9+ 18

dx using a partial fraction.

21) Find [ —
X

22) f(x)=x3-12x
(Shade in the bubble (O next to the coordinate of the minimum point )

O (2, -16) O 2,0
O (-2, 16) O (-2,0)

Do not write in this space

[5]

[1]
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23) The diagram shows a rectangular garden with a fence on three of its sides and a wall

on its fourth side.
The total length of the fence is 120 m and area enclosed is 4 m?

Find the maximum area of the garden that is enclosed.

The wall

SO NN

Do not write in this space

10

[5]
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b
24) f(Zx—S) dx=4 , b>1
1

(Shade in the bubble () next to the value of b)

O 2 O 3
O 4 O 5

25) Find fln 7x dx

Do not write in this space

1"

[1]

[3]
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26) The weight in kg of grade ten students is normally distributed with a mean of 60 and
standard deviation of 5

Find the percentage of students whose weight is between 50kg and 65kg.

[4]
27) The equation of a curve is a x? + y* = 34
The gradient at (3,4) is _73
Find the value of a
[3]

Do not write in this space

12
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28) Find fx ¥ 3 dy

[4]

[ End of Examination ]

13
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List of Formulae
f(x) f'(x)
dy
= xN R p— n-—1
Y dx nx
. dy
Yy = sinax — = a.cosax
dx
dy .
y = cosax — = —a.sinax
dx
y = Inax d_y = 1
dx «x
dy
= eax — = q. ax
y dx a.€
dy
Yy =secx — =secxtanx
dx
y = tanx d—y = SeCZX
dx
dy 1
=tan lx ——
Y dx 1+ x2
du_ dv
y== dy _ VIx T Yax
v dx v2
dy |
Yy =uv — =Uuv+vu
dx

Do not write in this space
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(x) ff(x)dx
1
[yor=Loomse
) -1
y = sinax fydx:?.cosax+c
1
y = cosax fydx=a.51nax+c
1
y = sec®ax ydx=a.tanax+c
_ on ax"t1
y = ax"dx fydxz +c,n# -1
n+1
1 1 X
y:m fydx=atan E+C
P 4y = i) +
0 x =In|f(x)| + ¢

Integration by substitution:

ff(x)dx = J.f(x)%du

Integration by parts:

f dvd _ f dud
udx X = Uv vdx b

The trapezium rule:

g 1 b—a
f f(x)dx ~ Sh o +20n+y2+ -+ yn1) +yn} ,where h =
a

Double Angles:
sin2A4 = 2sinA cos A

sin24 = cos?4 — sin? A
cos24 =1 — 2sin? A
cos 2A = 2cos?4 — 1

Reciprocal Functions:

_ 1
secd = )
B 1
cosecd = )
_ cos A
cotd = sin A

Do not write in this space
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Academic Year 2024/2025

\____,/
Assessment
Item | Object/ |Learning Marks : :
# Level of e page Answer (1] More information
demand
0 1
AQOl1
1 S 1.3 |Booklet
3 . 6 No limit
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SN
Assessment S
Item Object/ Learning Marks ‘ .
# Level of Aims page Answer [1] More information
demand
1
2 AOI 22 190 X X
L = 2
X x 2
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5 ) f?'
NS
Assessment
Item Object/ Learning Marks : :
4 Level of Aims page Answer [4] More information
demand
3 ASI 2.1 85 j—y =4x3 4+9x2 — 6 — 2x 3 1+1+1+1 |1 mark for each correct term
X
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G e
SN
N
Assessment

Item | Object/ |Learning Marks : :

# Level of A page Answer (1] More information

demand
. 1
(] sin4x+¢ B sin4x+c
4 AO1 31 Booklet 4
L ) 35

1
D —sin4x + ¢ D —Esin4x+c
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Assessment T
Item Object/ Learning Marks : :
# Level of A page Answer (1] More information
demand
AO1 . Infx“ + 5] + ¢ 2In|x* 45+ ¢
5 L 34 138 _

_J tan~tx+c

L J 2tan x4




4-‘"'"*\
Royal Guard of Oman Technical College, Mathematics /,/........:”
>
v

Second Semester-Second Session

ZAZS Z“)f&)j) )
P AN

L)
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Assessment
It;m Loelz/J:lC;[)/f LeAafnml;l ¢ page Answer M[e;r]ks More information
demand
h=2 1
‘ 1
f(x)dx = = (2){1.73 + 2(3.87 + 5.92 7.94
6 A0l 33 | 125 j(x) X 2(){ +2(3.87 +5.92)+7.94} | |
L 2
= 29.25 1
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Assessment T
Item Object/ Learning Marks . :
# Level of Aims page Answer 3] More information
demand
1 C 1
AOl1 ..

7 S 4.1 120 11. A 1

iii. C 1
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Academic Year 2024/2025

Assessment A
It 1 1 . .
;m I?e?:lcgf Lilimn;: ¢ page Answer M[e;r]ks More information
demand
I X+ 2
1m
x-2 x%2—2x —8
. 2+ 2 141 1 mark for 2 + 2
- 2 1 mark for (2)? — 2(2) — 8
2 AOl1 11 Booklet (2)2-2(2)-8
M ’ 4
4
!
1 If the student factorizes the
= —— 1 bottom to cancel the top and finds
the limit correctly, he gets 3
marks.
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Assessment 2‘47’*95 5") iﬁ?‘;
Item | Object/ |Learning SHA LR DD Marks : :
: page & OLp Answer More information
# Level of Aims \Q\d . [1]
demand DN
e
7 sin®(7x — 3) sin?(7x - 3)
o | A1 as 100
B 7seci(7x-3) sec?(7x — 3)
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ez Y
N/

Assessment
It;m If)ely:lcgf Lil;nn;: © page Answer M[er]ks More information
demand
= dS—9tz+2t+2
LT 1
AO kl d’s =18t + 2 1
1 Booklet a=—=
10 M 2.8 6 dt

The acceleration after 2 seconds |

= 18(2) + 2
= 38 m/s? 1

10
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Assessment ( Z‘L"‘*ﬁﬂ"f} i&?"
Item | Object/ |Learning SR Marks " :
4 Levelof | Aims  |[Page % ) Answer (1] More information
demand DN\
S~ ———
AO] . —5In|cosx| + ¢ —5In|sinx| + ¢
11 34 138 .
M 5In|cosx| + ¢ 5In|sinx| + ¢

11
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Assessment ‘c,\,w O bl w’w
Item | Object/ |Learning $) A Marks More
# Level of Aims page nswet [4] information
demand

= J(x2+8x+16)dx 1
I ES + 4x% + 16 ! 1
B I

12 AOl 39 Booklet 1 e

M 37 (1) ) (-1 5
= 3 + 41~ +16(1)| — 3 + 4(—1)* + 16(—1) 1
_ 98
3
1

~ 32.667

12
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Assessment
Item | Object/ |Learning a A Marks More
# Level of Aims  [P?&° nswer [1] information
demand
0 0
13 Al\(/)ll 4.1 119 - 13.5% 27%
34% 47.5%

13




Academic Year 2024/2025

Assessment
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Royal Guard of Oman Technical College, Mathematics % Second Semester-Second Session
o (R

v

Item Object/ Learning AR Marks : :
: page AR TN Answer More information
# Iaevel odf Aims DS [4]
eman g .
du
— = —2x 1
dx
dv
v=e>*, —=5¢* 1
dx
dy I mark for (1 — x2) x 5¢%%
_ ) 5y 5y . mark for (1 — x*) X 5e
a_(l X )XSB + e’ X —2x 1+l 1 mark for 4+ e5* x —2x
= 5e>*(1 —x?%) —2x e>*
AOl ;
14 I 24 96 |Another solution:
y=(1—x2)e5x=esx—x2 eSx l
du
2
u=x*, —=2x 1
dx
dv
v=e>, —=5¢%% 1
dx
dy 5 2 5 5
d—=Sex—(x X5e>* 4+ e>* X 2x) 1
X

5x

=5 e —_5x2 e _2xe

14
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Assessment \QE o )D)V
[tem Object/ Learning DNt A Marks More inf t'
" Level of Aims | Page nswer (3] ore information
demand
f2c0523xdx = f (cosb6x + 1) dx 1
1 mark for %sin 6x
= —sin6bx+x+c¢ 1+1 1 mark for x
Another solution:
15 AOI 3.5 134 1
H j 2 cos?3xdx = j 2 (sin 6x + sin?3x) dx
_ 1
= jZ(sm6x+§(1—cos6x)) dx 1
1
1

= —= cos6x+x—g sin6x + ¢

15
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Assessment
It;m I?e]z/J:lc(t)/f Lilimml;lg page Answer M[e;r]ks More information
demand
o x2—2x—15 x2-2x-15
lim =
x—5 x—75 x—5 _
x=5
0o .
=3 (indeterminate)
x—5)(x+3
6 AO2 |, |Booklet lim ( )( )
L 4 x—5 (x —5) 1
= lim(x + 3)
xX—5
=543
—8 1

16
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Assessment
Item Object/ Learning Marks : :
i Level of Aims page Answer [1] More information
demand
4 3 .
AO? 5x* — 6.cos 2x 20x° — 6sin 2x
17 L 2.1 86

5x* + 6 sin 2x

@ 20x° +12sin2x

17
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Assessment
It;m I?e?gcé/f LeAaimml;1 : page Answer M[T]ks More information
demand
AO2 _ N(H) L) @1,11)
18 L 2.7 113 . _
(0,1) (1,0.2)

18
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Assessment f.,\ ) &/7
Item | Object/ | Learning | L"-UC’)\‘»\?")i))/AnSwer Marks
# Level of pag

Adms (4] More information
demand
du 1
If u=x* and — = 4x3
dx
_ dv
v=sinx and — =cosx 1
dx
19 AS 2 2.4 100

1 mark for 4x3sinx — x*cosx
1 mark for sin®x

dy 4x3 sin x — x% cos x 1+1 If the student starts from this step
= directly and writes it correctly, he
dx sinZx gets 4 marks as follows:

1 mark for 4x3sinx
1 mark for x*cosx
1 mark for (=)

1 mark for sin?x

19
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Assessment
Item Object/ Learning Marks : :
# Level of Aims page Answer [1] More information
demand
5
3 Vrite ; Jr7 +c
20 AO2 31 Booklet
L 40 2 2
- tc - +c

20
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Assessment ‘c’;‘\s/l}'}ﬁ) SO SIS
Item | Object/ |Learning . 3 ; 'ns or Marks More information
# Level of Aims  |P?8° W [5]
demand
3 _ 3 _ A N B
x2—-9x+18 (x—3)(x—6) x—3 x—6
Equate the numerators:
3 =A(x—-6)+B(x—3)
If x=3: 3=-34
21 AI?Z 3.6 140 -» A= -1 1
If x=6: 3=23B
- B=1 1
f > dx = J LI J L 1
2—9x+18 ~ Jx-3"7 Jx=6™
1 mark for — In|x — 3]
=—In[x—-3|+In|x —6]+c 1+1 |1 mark for In|x — 6|

21
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Assessment T
It;m L(z:?:lcgf Lilfnn;;l ® | page Answer M[T]ks More information
demand
@ 2 -16) mEexy)
AO2 710 Booklet
22 M 18 1 (3 (-216) () (-2,0)

22
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Assessment oLVM ,M,w,ww)»
Item Object/ Learning , ‘p' Marks : :
" Level of A page LL_@ 2l }» Answer (5] More information
demand
y+2x =120
y =120 — 2x 1
Area = xy = x(120 — 2x)
= 120x — 2x? 1
For the maximum or minimum value:
73 AO2 211 Booklet dA
M ' 23 — =0 = 120—-4x=0
dx
= x =30 1
d2
oz —4 < 0, giving the maximum value 1
The maximum Area = 120 x 30 — 2 x 302

= 1800 m?

23




4-‘"'"*\
Royal Guard of Oman Technical College, Mathematics ;,/'”\T,,
’D\/ e

ZAZS Z“)f&)j) )
P AN

",

Second Semester-Second Session

Academic Year 2024/2025

Assessment
Item Object/ Learning Marks : :
i Level of A page Answer [1] More information
demand
AO2 2 3
24 M 3.2 131 4 . 5

24
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Assessment %E\d I )'y
Item | Object/ |Learning ace N Answer Ll More information
# Level of Aims P8 [3]
demand
Make the substitution
dv
u= In7x and —=1
dx
1

Then

du 1

™ = o and V=X

AQO2
25 M 3.8 147 N .
Using integration by parts If the student starts from this step
X and writes it correctly, he gets 2
In7xdx =xIn7x — | —dx 1 marks as follows:
X 1 mark for x In 7x
1 mark for —ffdx
X
=xIn7x —x +¢c 1

25




4-‘"'"*\
Royal Guard of Oman Technical College, Mathematics ./,/MT,,
>
v

ZAZS Z%’)‘&Dj) )
B

Second Semester-Second Session

Academic Year 2024/2025

L Y
Assessment L :
Item Object/  |Learning wVA Marks More informat
# Level @ Aims | P28° nswer 4] ore information
demand
1
120 50 55 60 65
26 AO2 4.0 4+ |The area is between —2 and 1 standard deviations.
M 123 |This means that the data is between —2 and +1s.d
Th tage = 68% + 20 %%
e percentage = 0 > 141
= 68%+13.5%
= 81.5% 1

26
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Assessment T
It;m I?elzfjeelc;[)/f LeAalfnn;: © page Answer M[e;r]ks More information
demand
dy
2ax +2y—=20 1
ax y dx
2a(3) + 2(4) (=) = 0 1
a ) =
27 AO2 2.3 113 2
H
6a—12=0
a =2 1

27
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Assessment
Item Object/ Learning Marks : :
" Level of Aims | Page Answer (4] More information
demand
Make the substitution
u= —x%+3 )
1 mark f tuand —
du 1 mark for correct u and —~
Then ——=—-2x
dx
28 Agz 3.7 142 jx e_x2+3 dx = _E jeu du 1
= ——e'+c 1
2
1 2
=——e P4+ 1
2

28




