SecTioN A
[ 48 marks |
Answer all the questions in this sechion,

All guestions carry equal marks.

L. The equati : '
(1 2?““111111 of a curve is xy — 26y =0, Find the gradient of the tangent 10 e Eve
2. The 1
operation A defined on the set
of real numbers, R, is pag= ﬂ.,. +
3 TPte, where

p. g€ R Find the inverse of 9.
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fa) Inhow many ways can 6 players be lined up if 2 particular players must not stand
next to each other?

(b) A commitiee of 5 men and 3 women is to be selected from 10 men and 8 women. In how

many ways can this be done if a particular woman must be in the commitiee?
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Ten eggs are picked randomly without replacement from a lot
Find the probability that there arc at least four defective cRES-

containing 20% defective eggs.

The table shows a record of the length of time to the nearest minute of each lecture attended by

a student during a particular week.
Length of time{mins) | E | i
for lecture 50-53| 54-55 | 56-59 | 60-67 |
4 ; e
Freguency x ¥ | 30 Ir z
| £
Fregquency density 5 13 | 75 ! 1.5

i |

(a) anl!lau: the values of x, y and z,
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7.

Giventhatu = 4i-djandv -3 + 3§, find the unit vector in the dircetion of 3u + 2v.
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A ball is thmnm}vcﬂically upwards. lts height (%) merres at time (#) seconds 1s given by
h=35+ 30— 5 Find the maximum height reached by the ball,
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Candidate’s Name:............ . Question NOG i,

Sectios B
[52 marks]

Answer four guestions only from this section,
with at least one guestion from each part.
All questions carry equal marks.

Parr [

PURE MATHEMATICS
{a) The radius of a spherical balloon is increasing at the rate of 3 ¢ms”. Find the rate of increase
in the surface area of the balloon when the radius is 10 em.

b} A function fis defined on the set R of real numbers by f :x = sz +gx+2, wherepand q
are constants. If f(—=2) = 10 and f(1) = 13, find:
(1) the values of p and ¢;
(i) f(-3).

(@) 1f(x+3),(2x — 3)and (x + 5) are the first three consecutive terms of an Arithmetic Progression
(AP, find the :

{1} wvalue of x;

(1) common difference;

(1i1) first term;

(1v) sum of the first ten terms.

5

(by Evaluate [31__2]4 3

2lx=7

(x=2)x+3)x2+x+1)

Express in partial fractions.

Part 11
STATISTICS AND PROBABILITY

The lengths of some pieces of sticks were measured and recorded as shown in the table.

| | | | | ' |
|

Length of | | . _ |

wood(x cm) 5 |14 15 | 26 129 40 | 47 | 50 | 56 | 60

14 -13|19 '

= e

| pieces (v) 10 4 | 8 14 | &8 | 15
i

: |
!ﬂ.’"mhr_'f of | | ‘
|
|

fa) (i) Represent this information in a scatter diagram.

(1) Find ¥ andy . the means of x and y respectively.

(i) Plot the pomt (¥ .¥ ), on your diagram.

(iv) Draw an approximate line of best fit to pass through( ¥, ¥)and (18, 9).
(h) Using the graph, find the equation of the line of best fit.
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13. (@) Abagcontains4 green and 7 blue identical balls. Three balls are scloctch at random, onc afler
the other without replacement, from the bag, Find the probability that:

(1) one ball is green and two balls are blue;
(1)) two of the balls have the same colour.

(b) In a particular hostel, 60% of the students use Facebook, 40% use Whaltrthpp and 20% usc
both. If a student is selected at random from the hostel, find the probability that the
student uses:

(1) neither Facebook nor WhatsApp;
(i1) only one of them.

Pazrr I
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14.  (a}) Ablock of mass 10 kg is placed on a plane inclined at an angle of 30° to the horizontal.

Ifthe coefficient of friction is 0.5, find the least force parallel to the plane required to keep the
block at rest. [Take g =10 ms "]

(b) A non- uniform beam, PQ, of weight 160 N, is 100 cm long. It is kept in a honizontal position
by two vertical strings attached at points 10 cm and 15 em from P and Q respectively.
The centre of gravity of the beam acts at a distance of 45 cm from P. If a weight of 180 Vis
hung at a distance of 35 cm from Q, calculate the tension in cach string.

15. (a) Abody of mass 3.0 x 10" kg moving with velocity 15 ms ' collides with another body of
mass 2.0 x 10* kg moving with velocity 10 ms'. If the two bodies moved together afier
collision, find their common velocity if they were moving in:

{1) the same direction;

(it} opposite direction,
before collision.

(b} A boy throws a stone upwards with a velocity of 14 ms™' from the top of a building 35 metres
high. Find the:

(i) maximum height above the ground reached by the stone;
(ii) velocity of the stone, when i hits the ground.

[Take g = 10 ms ]
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