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Diploma, Second Session — First Semester Bilingual Private Schools, Maths Academic Year: 2013/2014

Question 1 (28 marks)

There are 14 multiple-choice items worth two marks each.
Shade in the correct answer for each of the following items .

1)

2)

3)

4)

5)

If y = x5, then @ _
dx

O O x5
O 5y O 5

The equation of the normal to curve f(x)=x*>+3x atx=0 is y =

O _%Ha O —%x

O %x O 2¢+3

If £'(x)=3x*-12x + 9, and the stationary point y of occurs at x = 3, 1, then the
minimum point at x =

O o O 1
O 3 O 4
5x -1 4 B )

I]c(x+'|)(x—2)_(x+'|)+(x_,l),thenB_
O O 1
O 2 O 3

A six sided die is thrown twice and the numbers landing face up are recorded. What is
the probability of not same numbers landing face up?

O 1 O L
6 12
O 2 O 2
12 6
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6)

7)

8)

9)

10)

11)

A student made two applications to two colleges. The probability of acceptance in the
colleges of Engineering and Medicine are 0.5 and 0.3 respectively. If the probability of
being rejected by both colleges is 0.85,what is the probability of acceptance in one of

the two colleges?

O o0.15 O 0.2
O 065 O o038

If y=—4+ cosecl, and 0 = %, then the value of y equals:
O -5 O -3
O 3 O 5

If y=6cosx + 3 =0, then the value of x (where 0°< x < 360°) are:

O 607, 240° O 607, 300°
O 1207, 240° O 1207, 300°
(sec’0-1)
sec’d
O tan?9 O sin%
O cos?¥ O cot?d
.1 1,
sm2A X coszA =
O 1 sinZ4 O 1 cos?4
4 4
O lsinA O lcosA
2 2
F\/;dx=
4 3 3 4
O Zx*+C O 2x3+C
3 4
3 3 4 4
C) ZX4 + C C) § 3 + C

Do not write in this space
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12) Iff(¢) = f(z _ 6t)dt, and £(1) = 0, then £(2):
O 2r-3r2-1 O 2r-32-2
O 2r-3r2+1 O 2t-32+2

13) Consider the sketch below.

O
0
3
0
~+
3
3.
-+
®
=
-+
=3
n
n
o
Q
(2]
®

If A, B and C are three areas, then f@‘(x) —g(x))dx =
0

O A+B+C O A+B-C
O A+B O B+C
1
14) fx—“ dx =
Ox/}-z
8 4
O "3 O "3
o 2 o 8
3 3
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Extended Questions

Write your answer for each of the three questions in the space provided.
Be sure to show all your work and the correct units where applicable.

Question Two: (14 marks)

4x°-5x*-2x -4 A Bx*+C

15) If
-1 (- 1)

compute A, B and C. [3 marks]

Do not write in this space
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16) Express 6Z—+1 in partial fractions. [3 marks]
(x=1)

O
0
3
0
~+
3
3.
-+
®
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-+
=3
n
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®
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4
17) Differentiate f(x) = # with respect to x. [3 marks]
X

O
o
3
0
-+
g
3.
~+
®
=
~+
=)
(%2}
(2}
T
Q
0N
o

18) Express 2V2cos + 2V2sinf in the form Rcos(0 + a) and calculate its
maximum value. [5 marks]

Do not write in this space
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Question Three: (14 marks)

19) Given that 3 lEO Jlx + hh) —/x) _ x + 1, calculate the gradient of the

curve f(x) whenx = 2. [2 marks]

O
0
3
0
~+
3
3.
-+
®
=
-+
=3
n
n
o
Q
(2]
®

20) If y=3ax- 16 is the equation of the tangent of f(x)=5x>-3x + ¢ at x =1, then
calculate the value of a . [2 marks]

Do not write in this space
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21) Determine the range of values of x for which is increasing, if y'=x%+ 6x + 5
[3 marks]
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22) A cylindrical can has radius (), and height (&) = % The material of can costs three rials

per square metre. Calculate the radius () and height (/) of the can with the lowest cost.
[3 marks]

O
0
3
0
~+
3
3.
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®
=
-+
=3
n
n
o
Q
(2]
®
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23) Calculate Jx‘rz”dx [2 marks]

O
o
3
0
-+
g
3.
~+
®
=
~+
=)
(%2}
(2}
T
Q
0N
o

24) What is the equation of the curve whose gradient at (x, y) is given
by 5x*— 3 and which passes through the point (1, 0)? [2 marks]

Do not write in this space
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Question Four: (14 marks) B
=2
S
-3
25) If sind = %, cosd = %, sinB = %, cosB = %, calculate sin(4 + B). =
[3 marks] ‘ED.
~+
3.
(72]
(2]
T
Q
(2]
o
26) Prove that (1 -sec®a)(1 - cos?a) = 1 — tan’a — cos?a. [3 marks]

Do not write in this space
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g 27) Calculate an approximation to the area bounded by the axis, x = 2 and

5 y =x3+ 1. Use the Trapezium Rule with one strip. [2 marks]
3

2

=)

®

5' y y=x +
~+

=

(72}

(%2}

gl

Q

0

®

Do not write in this space
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28) From the diagram below, calculate the shaded area. [2 marks] g

=2

0

~+

-3

3,

-+

N o

(2,12) >

-

=

(2]

T

2 m

y=3Xx 2

y=5- 2x

\ X

Do not write in this space
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29) Two coins are flipped and the results are recorded. Draw a tree diagram to represent this
information. [1 mark]

O
o
3
0
-+
g
3.
~+
®
=
~+
=)
(%2}
(2}
T
Q
0N
o

30) The probability that a person is training to drive a car is 0.8 and the probability that he
will pass the driving test if he trains is 0.6. What is the probability that he will train and
not pass the driving test? [3 marks]

[End of Examination]

Do not write in this space
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W)
o
Formulae sheet for semester 1 S
. ST o
Differentiation: g
n dy (n-1) =4
1. =x"—=nx nekR =
= dx L
_ =}
2 i) —lim JEHBSC) 2
h 2.
3. y=k" ﬂ:lmx(”’l) neR §
dx A
dy _ : ®
4. y=f(x)£g(x) E:f(X)ig(X)
d ,
5. Y=k == k(%)
dx
6. Area and Volume of a cuboid with length, width and height as /,w, and / respectively.
Area =2 + 2wh + 2lh Volume =1xw x h

7. Area and Volume of a cylinder with radius , 7, and height,/ .

Area = 2mh + 2mr” Volume = mr’h
8. Area and Volume of a sphere with radius , 7 .

Area = 4m’ Volume = %mﬂS
Trigonometry:
Pythagorean Formulas Double Angle Formulas:

1. sin*A+cos’A=1 1. sin 24 = 2sin Acos 4

cos2A =cos* A—sin’ 4

2. sec’A=1+tan’ A4 2. cos2A=2cos* A—1
cos24=1-2sin’ 4
2 A
3. cosec’A=1+cot’ 4 3.‘[an2A:tL2
1—tan~ A

Compound Angle Formulas:Half Angle Formulas:

1. sin( A+ B)=sin AcosB +cos Asin B 1. sinZ%A:%(l—cosA)
2. sin(A4—-B)=sin AcosB—-cosAsin B 2. COSZ%AZ%(I-}-COSA)
3. cos(A+ B)=cosAcosB —sin Asin B 3 SinZAZ%(l—COSZA)
4. cos(A —B)=cosA cosB +sin4 sin B 4. cos’ A= %(l+ cos A4)
A B
5 tan(A+B)=M
1 —tan Atan B
A—tan B
6. tan(A-pB)—-mA-tnb
1+ tan Atan B

Do not write in this space
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O

o

3 The formacos@ +bsin 8 acos@ +bsin @ can be expressed in the form R cos(f £ ) or
+ b
s Rsin(@ + a)where R =+a’ +b°,a = arctan —
2

= a
o

5 Integration:

::t. x (n+1)

o 1) Ix"dx = +c,n #—1

5 n+l

Q

(2}

o

2) [If (x)xge)ldx =[f (x)dx +[g(x)dx
3) [f (x)dx =k [f (x)dx

4) Area and volume of solids of revolution

Area :Ij[f (x)dx

Volume = ﬂ}(f (x))* dx

5) Trapezium rule

Probability:
1) Addition Rule:

PAUB)=P(A)+P(B)-P(AB)

2) Conditional Probability:
. _ P4 nB)

P (A4 given B)—P(A|B)——P(B)

3) Multiplication Rule:

P(A~B)Y=P(A|B)xP(B)or P(B|A)xP(4)
4) Independent Rule:

A and B are independent if:

P(A|B)=P(4) or P(B|A)=P(B) or P(A~B)=P (4)xP(B)
5) Mutually Exclusive Rule:

A and B are Mutually Exclusive if:

P(A A B)=0
6) P(B'nA") 1-P(BUA)
P(4)  1-P(4)

7) P(4 ~nB)=P(4)-P(4 ~ B)

Do not write in this space
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O
(o)
3
(©)
=3
2
=
=
®
—
~+
2.
wn
n
O
Q
(2]
o
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:\‘1/> e \\\)b‘ ,4,‘)
( Multiple Choice ) N DS v
Answer | Mark
Answers For Question One:
Question No. Answer page
1 Bx* 158
2 Lk, 162
3
S 3 236
4 3 180
5
5 £ 81
6 0.25 83
. 14X 2
e =28
T -3 53 marks
8 120 ,240 50
9 sin’ @ 49
' 1() 44 e %sinA 68
it x5 +e 167
2 2t-3t7+1 165
3| A+ B+D 336
14 2 330

(1)




Marking Guide for First Semester Examination — Mathematl(/s/ \}{ \(

Second Session —2013/2014

ji( w\ \{\ \\\\ \,.,\(\H)\) f !
(Extended Questions) ,aia N1 S',’;f'
Answer Mark | P a‘g‘& .
QUESTION TWO (14 marks) Sy
a) i. [3 marks]
4 187
z? —lﬁf —5x*-2x-4
4y’ -4 1
-5x*—2x
3 2 _ _ _ 2 _
4x 5): 2x 4:4+ 5)2 2x 1
x" =1 x -1 1
A=4,B=-5,C=-2
ii. [3 marks]
6x+1_  6x+1
=1 (x=D(x+1) 187
let 6)2c+1= A N B 1 1
=1 &x-1) &4+ 2
then 6x +l=A(@x +D)+B(x -1)—>2 1
putting x=1 in 2 2
7=24
7
A = E 1
Putting x=-1 in2 2
-5=-2B
S
B = E 1
S 6;\‘+l __ 7 N 3 2
=1 2x-1) 2(x+1) 1
b) [3 marks]
158
f(x)—x an =x2(x* +2x) =x* +2x7 !
filx)= 2)5—2x'2 1+1
2
f’(X) = 2X""—2
X

(2)
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(Extended Questions) s
Answer ‘_;;f 7> - | Mark | Page
TN 76
¢) [5 marks] { ‘0 Bl .
U, iy \\\’\\ e \} )
2«/50056’+2«/§sin6’ =R cos(6+a) _ P
=R cosf@cosa—R sinfsina Q‘Z@“")J/(Mi (;;/“ 1
2\/5 =R cosa e
2\/—= —Rsing 1 1
R =.\/4(2)+4(2) = %
22 1 s=
t = =-l,a =315 2
anq e a
242 cos@+2+/25in 0 = 4cos(@+315)
the maximum value is 4 1
153
QUESTION THREE (14 marks)
a) i. [2 marks]
Fix)=x +1 1
f'@)=2+1=3 1
162
ii. [2 marks] 1
f(x)=15x*-3 2
f)=15-3=12 1
The gradient of the tangent =12 7
(y+4)=12(x-1)
y=12x-16 1
3a=12 2
a=4 1
2
b) i) [3 marks] 235
y'=x+6x +5
¥2+6x +5=0 %
x+5x+D)=0 1
x=-5 or x =-1 3

(3)




Marking Guide for First Semester Examination — Mathematws{i

Second Session — 2013/2014 /
(Extended Questions) ;\J\v b ¢\—"{\%9‘7 X !
Answer l\gl_axgk Page 1) .
“X .\’“': J 52’3‘5\“ ', s
@ " = ,_\,-’\g“n , "
Value |e.g -5 e.g -1 e.g
of x x=-6 x=-4 x=0
Sign |+++++ [0 |- 0 bt 1
of y’ /v \ /
yis increasing at <-5 and x> -1 1
c) ii) [3 marks]
Cost of the can=cost of the top + cost of the bottom + cost of the
side
C =3x(xr’ +nr’ +2nrh)
=67mr®+ 67:(12)
1
= 6xr’+ gor 2
"
c'=122r -2 .| 22
r L
2
96:: ~0
r- 1
1271° 2— 967 ~0 2
1271* =967 =0
127(r’ -8)=0
r=2 |
—
Z
Value |e.gr=1|2 g.gr=3 1
of r 2\(
Sign | --—--- 0 O L 2
of C’ \ 7
. : : 16 1
The minimum value of radius » =2m and height /= Vi 4m 2

(4)
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(Extended Questions)
Answer o ‘“f:\ﬂ Mark | Page
¢) i) [2 marks] / Y \/\J,(\ \ 167
2 e ‘
X dx =—=+c . o+ |
V2 ¢ wmx‘-*.w\* A
P
¢) i i) [2 marks] % }»”D*
dy 4 4 J("’)J/
—= =5x*-3=>y=[5x*- : 171
dx 1
=y=x"—3x+c
Whenx=1,y=0.0=1-3+c 11
c=2.=>y=x5-3x+2 272
QUESTION FOUR (14 marks) 60
a) i) [3 marks] 1
sin(4 + B)=sin4 cosB +cosA sinB
sin(A4 +B)—i E+1—2—xi 1
13 5 13 5
sm(A+B)—E 48 _63 1
65 65 65
66
a) ii) [3 marks]
(1-sec’ a)(1—-cos’ &) = —tan” (1 - cos’ @) 1
=—tan’ o + tan’ a cos’ «
=l o ; 1
cos’ a
=—tan’ @ +sin’ &
=—tan’ o + (1-cos’ )
=1—-tan’ @ —cos’ & 1
Another possible solution 1
1-tan® @ —cos® & = —tan® ar + (1 - cos’ @)
=—tan’ o +sin’ o
. sin’a ) 1
=—tan’ o + ——xcos’ &
cos’ &
=—tan® o +tan’ @ cos’ &
=—tan’ a(1-cos’ ) 1
=(1-sec’ a)(1-cos’ a)

(5)
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[ =

(RS
(Extended Questions) (roveiive s £ b,
Answer Mark | Page’l’
R [
=
b) i) [2 marks]

_2-0_ 1
h=——=2 2 340
Yo=0+1=1 z

3 1
h
A= E Yo + ¥1]
: 1
~S[1+9]~ 10 !
b) ii. [2 marks]
1 1
A =f0 (12 — [5 — 2x]) dx >
2 1 336
+f (12 — 3x?) dx 2
1
= [7x + x2]} + [12x — x3]? %
=((7+1)—-0+R24-8)—-(12—-1) =13 1
2

(6)
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(Extended Questions) "\%\: I~ F
Answer | M%ar );Pag‘e‘v‘
¢) i.[1 mark]
H: head , T: tail 91

H
H 1
T
H
T < :
T

¢) ii. [3 marks]
A: training to drive a car
B: passing the driving test
P(4)=0.8

P(B) = pass 94
P(B\A)=0.6
P(ANBY=?

P(B NA)
P4)
_P(BNA) . |

0.8
P(BnA)=0.6x0.8

=0.48 1
P(ANB)Y=P(A)-P(B Nn4)
= 0.8-0.48=0.32 1

P(B\A4)=

0.6

( End of the Marking Guide )

(7)
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