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SEcTiION A
[ 48 marks ]
Answer all the questions in this section.

All questions carry equal marks.
L]

1. Solve 3*+243(3™)-36=0.

Do not
write in
this margin

s 4
P"qz
4

2. Abinary operation V is defined on a set of real numbers, R, by pVg =

(a) Evaluate 2 v(g),

, where p,q € R.
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- () IfxV 6=3Z,ﬁndthevalucs of x. -
'A'
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; 2tanl5° . AAD o ) . ) '
. Given that —————=5in30°, find tan15°, leaving the answer in surd form(radicals).

I+tan“15° B

x+m ;
, X # 3, where m is a constant,

Given that f: x —
%= 1
~ (a) find the value of mif 5) = 15 s
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' (c) state the value of x for which /' is undefined.

S.  The table shows the distribution of marks obtaincd by students in a test. *

Marks 10-14 (15-19(20-24| 25-29|30-34135-39 [40-44 |45-49
Frequency 4 5 6 12 10 | 8 3 2
(a) Draw a histogram for the distribution. -
spd/SC4012/cg/22
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(b) Use the histogram to estimate the modal mark.

1
6. Two independent events X and Y are such that P(X) =m, P(Y)=m + g andP(XNY)=
(a) Find the value of m.

2.
20

.
‘
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! (b) Use the value of m in 6(a) to find P(X U Y).

zin.

7. A body of mass 5 kg is suspended by an inextensible string from a point O and is pulled by a
horizontal force F N until the angle of inclination of the string to the vertical is 30°. Calculate,

correct to one decimal place, the:
(a) tension in the string;

!
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8.

|

=2
(b) value of F. [Take g = 10 ms *)

Do not
write in
this margip_

The position vectors P, Q, R and S are (— 2i + 3j), (3i + 4j), (4i — 5j) and (3i) respectively.
Calculate, correct to the nearest degree, ZPSQ.
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Candidate’s Name:

Stenon B
[52 marks)

Inswer four questions only fron this section with at least one question from each part.

Al questions carry equal marks. |
Pary 1

Pure: MATHENMATICS -

9. (@) The 2" term of a Geometric Progression (G. P) is equal to the 8™ term of an Arithmetic
Progression (4. P). The first terms, common difference and common ratio arc all equal
and non-zero. Find the sum of the first five terms of the Geometric Progression (G P).

(b) The sum of the first eleven terms of a linear sequence (4. ) is 165 1f the third term is 9.
find the value of the:
(1) common difference:
(11) first term.

6
1
10.  (a) Expand (5 X ) in ascending powers of x.

(b) Using the result in 10(a), find the value of: P

I : . 1 .
(i) g for which the coefficient of x” in the expansion of (l +qx)(—2——x ] 1S Zero:

(i1) (0.45)6, correct to four significant figures.

11. (a) The volume of a spherical balloon increases at the rate of 8 em’s~!. Find the rate at which the
surface area increases when the radius is 4 cm.

(b) Find the gradient of the curve 3x2 - 4xy + 3_v2 =15at (2, 3).

Part 11

STATISTICS AND PROBABILITY

12. The table shows the marks a group of students obtained in lelthematics (X) and English (1) tests.
Mathematics (X) | 77 50 71 72 81 94 | 96 90 | 67 j
English (Y) 82 | 66 78 34 |47 85 ‘ 89 |99 69 ]

(a) Draw a scatter diagram to represent the information.
(h) Calculate X and Y, the mean of X and ¥ respectively.
(c) Draw a line of best fit to pass through the point (X, ).
(d) Determine the equation of the line of best fit.

(¢) 1f a student scored 92 in Mathematics test, what would be his likely score in i nglish csi?

O
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13. A panel of 6 members is to be formed from § doctors and 10 nurses to include each profession.

Find, correct to two decimal places, the probability of selecting the members to include:
(a) equal doctors and nurscs;

)
(b) at most 2 nurses; |
(¢) more doctors than nurses.

l.

}

Part 111

'+ VECTORS AND MECHANICS

14.  The position vectors of the points W, X, ¥ and Z relative to the origin O are given by

57[’:[ 3 ), 0-_,\.*—:( —31 ),(Tf':( 4 )and.o—z.=( m )wherem.andnarc
" - " -l

b
constants, Find the: i L
(a) unit vector in the direction of W;
(b) value of n for which angle WOY = 90°;
(c) wvalues of m for which the length WZ is \/_‘_ﬁ units.

15. (a) A stone is thrown vcxécally upwards from the top of a cliff, 58 m high, with a velocity of
25 ms™\. Calculate the maximum height attained. . [Take g =10 ms ]

(b) A particle of mass 8 kg ‘moving with a velocity [ : )ms" collides with another particle

B
§de

dia l -l . . . .
of mass 4 kg moving with a vclocity( 14 )"’-" in the opposite direction. If they moved

together after collision; find the:
 pma

(i) magnitude of their common velocity;
(1i) direction of their common velocity.

o

|
{ END OF PAPER
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