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Diploma, Semester First — First Session, Bilingual Private Schools, Mathematics

2012/2013

Question One

(28 marks)

Shade the correct answer for each of the following items.

There are 14 multiple—choice items worth two marks each.

f=2) =f(=2+h)

1. lim
h-0 h

O r@ O -r@

O 72 O -r2
2. Ify=ax?+5 andﬂ= 6 atx = -1, then a=

dx?
O -3 O 1
O 1 O 3

3. The coordinates of the stationary point of the curve y = 2x —x? is:
O 1,-2 O (0,0
O O 2,0
4. If 0x __ 4 + B , then the value of 24 — B is:
x-Dx+2) (x=-1) (x+2)
O o O 2
O 4 O ¢

O
0
3
0
~+
3
3.
-+
®
=
-+
=3
n
n
o
Q
(2]
®
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E 5.  Which of trigonometric functions are both odd?

2

-+

§, (@) cos0, cosecH O cosect, cot
o]

=

::"'. O sech, cotd O cos6, secd
(2]

(2]

o

o

0N

o

6. Ifcotd = % and 0 is reflex, then secO=

o 3 o2
3 1
O - @ e
4 3
7. Ifcor(36-30°) = % 0° < 0 <90°, then 6=
O 10 O 200
O 300 O s0°
8. Ift=cosO, then t2—%=
O cos26 ) %00528
0 10
cosS P C) §COS P
9. J(3n2—3) dr =
O wl-3m+c O 3nk-3r+c
O 3n-3n+c O F-3n+c
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3 S
10. [ 2% a- 3
X—2 -+

2

¥ ¥ 5

O = +x2+4x+c O = X +dx+c =
3 3 -+

3.

(7]

¥ 5

O 2 +2¢%+4x+c O F-2%+4x+c o
3 o

11. Consider the sketch,

b
If A, A, are two areas, then f f(x)dx =
a

O s R
+y
O 54
O -54 v ' , _ A=13 v

O -8 a

/f(x)
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12.

13.

14.

Consider the sketch. It's symmetric around y-axis. If the sum of ordinates's values
3

(y,,9, ..y, )is5and J f(x)dx=3, then the width of each interval for the shaded area is:
0

o L
3 4y
o 2 119
5 N 4)
O 2
3
O 4
5
‘ pX
3 3

If E, and E, are two mutually exclusive events, P(E)) =0.05, P(E,))=0.07,
then PE,UE,)) =

O 002 O o012
O 035 O 0.9s

On an experiment of throwing a fair die (has each face number 1 to 6) and tossing a coin,
the results were recorded on each of them. If Ais "the event of observing tail", B is "the
event of observing 3" , then P(A U B) =

1 1
o 5 o L
7 2
O -~ o =

Do not write in this space
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o
Extended Questions °
o
Write your answer for each of the three questions in the constructed 2
response section in the space provided. Be sure to show all your T
work and correct units where applicable. 5
e
Question Two: [14 marks] B
I
(2]
D
2 _ _
a) i If xt7 _AGTH7) + Bx(x = 5) t ¢ (x = 5) , find 4. (3 marks)
(x—5)(x2+7) (x—5)(x2+7)

Do not write in this space
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34 42
ii. Express Y in partial fractions (3marks)

(x+1Dx+3)

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

Do not write in this space
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b) Find the equation of the tangent to y = PH+x atx=1 (3marks)

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

Do not write in this space
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c)  Without using a calculator:
Find the value of sin120° + tan75° (S5marks)

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

Do not write in this space
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O
Question Three: [14 marks] M
0
1 :
a) i. Iffx)=x",findf"x) (2 marks) K}
=
5.
n
n
T
Q
(2]
®
ii. Given thaty = 2x% + x has gradient equal 7 at the point (a, b),
find possible values for @ and b. (2 marks)

Do not write in this space
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4
b) i. Find the range of values of x for which y is decreasing, given that y = — x5 — I6x + 9.

3
(3 marks)

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

Do not write in this space

10
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ii. A container in the shape of a right circular cylinder with no top. It has surface area
37 square metres. What height (h) and base radius (r) which makes the volume of the
container as maximum as possible? (3 marks).

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

Do not write in this space

1
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o i. Find f(wy—f-s)dy (2 marks)

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

ii. Find the equation of the curve which its gradient is given by 3x? — 2x and f(2) = 7
(2 marks)

12
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Question Four: [14 marks]
a) i Find the value of R and tan a in this identity:
4sin 6 + 2cos 6= R cos (6 — ) (3 marks)

2¢0t?(90° — 0) — 6 + 6 sec?0

— 2 + 2cosec’0

ii. Prove the identity/ =+ 2 tan’0. (3 marks)

13
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b) . If f(6) = 13 and f(9) = 17, find ff’(x) dx (2 marks)
6

14
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ii. Consider the sketch. Find the shaded area. (2 marks)

[, =x* =8 y

15
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2 1
c) If Aand B are defined in the sample space, P(AUB) = i, P(A) = — and P(ANB) = Vi

find: 4 3

i P(A"). (1 mark)

ii. P(A|B). (3 marks)

[ End of Examination ]

16
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Formulae Sheet For First Semester
Differentiation:

=7 EX= (n-1)
l.y=x T8 W&

2. Area and volume of a cuboid with length, width and heightas /, w,and h

respectively.
Area = 2lw + 2wh + 2lh Volume =1l Xw Xh

3. Area and volume of a cylinder with radius, r, and height, h.
Area = 2nrh + 2nr? Volume = nr?h

4. Area and volume of a sphere with radius, r.

4
Area = 4mr? Volume = ;nr3

Trigonometry:

Pythagorean Formulas: Double Angle Formulas:
1. sin?A+4cos?4A=1 1. sin2A =2sinAcosA
2" Vsaot g K tant i 2. cos2A = cos?A—sin?A
cos2A =2cos?A—-1
3. cosec’A =1+cot?*A cos2A =1 — 2sin? A
4, tan6 = cot(90 — 0) 5 ik ok Ztan,24
1—tan“4A

Half Angle Formulas:
Compound Angle Formulas:

1. sin?2A =2(1—-cosA
1. sin(A+ B) =sinAcosB + cosAsin B et 2( cosd)
2. sin(A—B) =sinAcosB — cosAsinB : 3
2 coszzA=;(1+cosA)

3. cos(A+ B) =cosAcosB —sinAsinB

4. cos(A—B) =cosAcosB +sinAsinB The form acos0+bsin0:
acos0+bsind can be expressed in the form
5. tan(A+B) = L T Rcos(0+a) or Rsin(0+ o) where R=ya? +b?
: " 1-tanAtanB o b i :
oc=arctam5 ‘
tan A—tanB
6. tan (A — B) = ==t
1+tanA tanB

17
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Integration:

x(n+1)
1.fx” dx =

n+1

+c¢c, n¥-1

2. Area and volume of solids of revolution

b
Area = ff(x)dx

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

3. Trapezium rule
area=-[y, +y +2(y, +y, ++y )]
nea =oirs T Iy Y17, Yn-1

Probability:
1. Addition Rule:
P(AUB) =P(A)+P(B)—P(ANB)

2. Conditional Probability:

P(A given B) = P(A|B) = )

P(B)

3. Multiplication Rule:
P(AnB) =P(A|B) xP(B) or P(B|A)XP(A)

4. Independent Rule:
A and B are independent if :

P(A|B) = P(4) or P(BJA) =P(B) or P(ANB)=P(A) x P(B)

5. Mutually Exclusive Rule:
A and B are Mutually Exclusive if: P(ANB) =0

18
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O
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0
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n
n
o
Q
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( Multiple choice )
Answer Mark
Answer For Question One:
Q|1 |23 |4|5]6|7|8] 9 10|11 |12]13] 14 || 14x2
d|d|c|]a|b|b|c|b| b a c c |d]| ¢ =28
Page | 152 | 157 | 234 | 180 | 48 459; 50 | 68 11667; 170 | 329 | 342 | 95| 97 || marks
(Extended Questions)
Answer Mark | Page
QUESTION TWO (14 marks)
A. i) (3marks)
sx+7 _ A(x%+7)+ Bx(x—5)+c(x—5)
(x=5)(x2+7) (x=5)(x2%+47)
A(x*+7)+ Bx(x—5)+c(x—5)=5x+7 1
Letx =5
(25+7)A+0+0=(25+7) 1
324 =32
A=1 1
A. ii) (3 marks) 186
x3 + 4x2
(x+1D(x+3)
X
x% +4x+3 x3 4 4x2

x3 + 4x2 +3x

-3x

(1)
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(Extended QuestlonsX\CQ A . //

Answer \\ Sy u//f/ Mark | Page
\\_//

3 2
x~ +4x -3x ! 186

G+Dx+3) (x4 D(x+3) -

A B
=x+ +
(x+1) (x+3)
A(x+3)+ B(x+1)
(x+D(x+3) 1
-3x =A(x+3)+B(x+1)
let x =-3

-3x =

9=—2B:>B=_—9 —
2

letx=-1
3=2A:>A=é N
2

3 9

3 2 - - 1
x~ +4x a2 2 3 9 -

0 (x+1)(x+3) (x+1) (x+3) er2(x+1) 2(x+3) 2
Other solution to find A and B:
By coefficient
A+B=-3
- 3A+B=0

B. (3 marks)
atx=1: y=124+1= 2 —(1,2)
fl(x)=2x+1
Gradient at x =1
fl(x)=2(1)+1=3

The equation of tangenttoy is y — y;= m (X — Xq)

y-2=3(x — 1)

161

—_ N =

N|

N~ N~

y=3x—1

(2)
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(Extended Questlo\l\)\%

Dk

%“«W 7

P -2

Answer Mark | Page
C. i) (2 marks)
o (o] o o o 60
sin120 + tan75 = sin2(60) + tan(30 +45) 1
= 25in60° cos 60° + 30 FHrands 2
1—-tan30 Xtan45
(90 + 2 !
- 2 2 1._(i>(1)
. V3
G, F 1
=5t 1-3)
73
1+4/3
B, L M, G 1
2 vi-i T 2 V3-1 5
73
_£+(\/§+1)2 _ 34/3+4
T2 2 T2
Another solution
sin120° + tan75° = sin (90" 4+ 30") + tan(30° + 45") 1
= (sin90° cos30° + cos90’sin30") + kit k. 2
1—-tan30 Xtan45
&)+ o+ T 1
= (1 + =D+ 55—
-7
1+V/3
_¥3, m _¥3, 143 >
T2 -1 2 V3-1
73
_ V3, (f3+1)? 3V3+4 1
T2 2 2 2
QUESTION THREE (14 marks)
A. i) (2 marks) 157
-3
fleo=2x% :
1

(3)
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Page

A. ii) (2 marks) ‘\W\ibbf/“i/

y' = 6x%2+ 1

at(a,b): y =6a*2+1=7 ... (1)
6a® =6

a= %1

at(a,b): b=2b3+a

ifa=1 then b=2(1)3+ 1=3

ifa=-1 then b=2(-1)3%+(-1) = -3

N| RN - N[~ N -

159
+163

B. i) ( 3 marks)
y’=3(§)x2—16 —> y' = 4x%2—16
y is decreasing function if y’ < 0
4x2-16 < 0
4(x2-4)< 0
4(x—2)(x+2) <0

y is decreasing function of x for -2 <x <2

ii) (3 marks)
A=nr?+2mrh
3n=mr?+2mth
3=1r2+2 th
2 th=3—r?

3(1 —r2)=0
=1, r=-1 (rejected)
V"=3rm......... maximum volume where r =1

N =

—_— N =

N RPN~ N - |

N =

N| =

231

(4)
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Answer
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Mark

Page

C.

i) (2 marks)
—f (s — 8)dy

ii) (2 marks)

f(x)= [(3x? — 2x) dx
=x3— x*+c
7=23-2%+¢
7=4+c¢
=3
y=x3— x2+3

N>

N| RN P~

N| =N -

170

171

172

QUESTION FOUR (14 marks)

A. i) (3 marks)

4sin@+2cosf =Rcos(0—a)
a=2,b=4

R=vVa? +b2 =4+16 =20 =25

tana=—b—=ﬂ=2
a 2

ii) ( 3 marks)

2tan?60 +6 tan?0
2cot?26

8 tan0
2cot26

= 2Vtan*0

= +2 tan?6

e

“+
N =N =N =

N = o=
+

NIRLr NIRr N|Rr

76

78

49

(5)
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(Extended Questio

SHf S|

Answer \\ ; ,‘;‘/3'7// Mark | Page
B. i) (2 marks) W
rede =[f@13 | e
= £9) - £(6) :
= 17—-13=4 7
ii) (2 marks)
_ (2 2 2 _ [ 2
A= fﬁz(—zx —x%+8)dx = [ (—2x* + 8)dx L | 336
= [ _?xs + 8x ]Ez %
~2 -2
= (+(@)P°+16)- ((-2)°—16)
_3z o3
3 3
64 1
= = 5
C. i) (1 mark)
P(A')=1- P(A) 1
= J.2 2 82
S 1
T3 2
ii) (3 marks)
P(A U B) =P(A) + P(B) - P(ANB)
2 1 1
=35 tP®B)-; > 87
3 2,1
PE=4-37% :
=2 =1 1
12 3 5
_ P(ANB)
P(AIB)= PB)
X
-4 1
=1
3 1
4

(( End of the Marking Guide ))

(6)
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