3.3.3 Mathematics Alt. B Paper 1 (122/1)
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SECTION I (50 marks)
Answer all the questions in this section in the spaces provided.
Without using a calculator, evaluate:
305 =77+ *2(73 + 76). (3 marks)
The first four prime numbers are written in descending order to form a number.

(a)  Write down the number. (1 mark)

(b)  Find the total value of the hundreds digit in the number. (1 mark)
Without using a calculator evaluate:

2 6f52_73
30f55 210

341493
5 2 5 (3 marks)

Tito owned Ksh 600 to Nekesa, Ksh 750 to Mwita and Ksh 650 to Auma. He had Ksh 1200 to
repay to the three people in proportion to what he owed them. Calculate the amount of money

Mwita received more than Nekesa. (3 marks)
2
Given thatr = 2 and h = 3r — 1, evaluate M (3 marks)
V4h —2r
The surface area of a cube is 1176 cm?. Determine the length of one of its sides. (3 marks)
By construction, divide the line PQ below into six equal parts. (3 marks)
P Q

Given that tan x = % and x is an acute angle, without using mathematical tables or a calculator,
find the value of 2 sin x — cos x. (3 marks)

A box contains five shillings coins and ten shillings coins. The number of ten shillings coins
are 6 times as many as the five shillings coins. The total value of all the coins in the box is
Ksh 2600. Determine the total number of coins in the box. (4 marks)

3

-2 5

ﬂ, leaving your answer in index form. Hence evaluate the expression.
1

43 g3 (4 marks)

Simplify
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A retailer bought a mobile phone for Ksh 5750. The marked price at the retailer’s shop was
12% higher than the buying price. After allowing a certain discount, the retailer sold the mobile

phone for Ksh 6118. Calculate the percentage discount. (3 marks)
. 2 16

Factorise 90" — —— (2 marks)
b c

Three types of books A, B and C were each piled on a table to attain the same height.

The thickness of the books were 12 mm, 28 mm and 54 mm for types A, B and C respectively.
Find:

(a)  the least height attained; (3 marks)
(b)  the number of type A books piled. (1 mark)

The sum of the interior angles of a regular polygon is 1260°. Find the size of each interior
angle. (3 marks)

The corresponding lengths of two similar triangles are 5 cm and 7.5 cm. If the area of the larger
triangle is 22.5 cm?, calculate the area of the smaller triangle. (3 marks)

The area of a sector of a circle is 77 cm?® The arc of the sector subtends an angle of 45° at
the centre of the circle. Find the circumference of the circle. (Take & = 27—2). (4 marks)

SECTION II (50 marks)
Answer only five questions in this section in the spaces provided.

The figure below represents a solid prism with a semi-circular groove. The dimensions are as
shown.

0.8m
1.4m
(a)  Calculate:
(1) the volume of the prism; (4 marks)
(i1))  the total surface area of the prism. (4 marks)

(b)  All the rectangular faces are painted. Calculate the percentage of the surface of the prism
that is painted correct to 1 decimal place. (2 marks)
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(a)

(b)

(c)

(a)

(b)

Three vertices of a parallelogram ABCD are A(—7, 3), B(1, —1) and C(5, 1).

On the grid provided, draw the parallelogram ABCD. (2 marks)
Determine:
6)) the gradient of the line AB; (2 marks)
(i1))  the equation of line AB in the form y = mx + ¢, where m and c are constants.
(2 marks)

Another line L is perpendicular to CD and passes through point (1, 3).
Determine:
(1) the equation of L in the form ax + by = ¢ where a, b and c are constants;

(3 marks)
(i1))  the coordinates of the y-intercept of line L. (1 mark)

The roots of a quadratic equation are % and — 1. Write down the quadratic equation in the
form ax*> + bx + ¢ = 0, where a, b and ¢ are integers. (3 marks)

(1) Barasa bought (2y + 1) mangoes at y shillings each. The total cost of the
mangoes was Ksh 55. Find the cost of each mango. (4 marks)

(i)  Karau spent Ksh 95 more than Barasa to buy the same type of mangoes. For
every 6 mangoes he bought, he was given one extra mango. Calculate the total
number of mangoes Karau got. (3 marks)

The angle of elevation of the top T, of a vertical mast from a point P, 100 m away from the foot
F, of the mast is 14°.

(a)

(b)
(c)

(d)

Using a scale of 1 cm to represent 10 m, make a scale drawing to represent the above
information. (3 marks)

Using the scale drawing, determine the height of the mast. (2 marks)

A support cable, 27 m long, is fixed tightly at a point D on the mast 5 m below T and at
a point C on the ground. Points P, F and C lie on a straight line with P and C on opposite
sides of F. On the scale drawing, show the position of the cable. (2 marks)

Use the scale drawing to determine:

(1) the angle of depression of C from D; (1 mark)
(i1))  the distance of C from P. (2 marks)
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In the figure below, P, Q, R and S are points on the circumference of the circle centre O.
TP and TR are tangents to the circle at P and R respectively. POQ is a diameter of the circle and

angle PQR = 64°.

Giving reasons in each case, find the size of:

(a)
(b)
(c)
(d)
(e)

ZROP;
/PSR;
/. ORP;
L TRP;
/RTP.
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The figure below represents a cone whose vertical height is 12 cm and slant height is 15 cm.

(a)

(b)

15cm

o

Calculate:
(1) the radius, OA, of the cone; (2 marks)
(i1))  the volume of the cone. (2 marks)

A smaller cone of radius 6 cm is cut off from the cone above to leave a frustum.
Calculate:

(1) the height of the smaller cone; (2 marks)
(i1))  the volume of the smaller cone; (2 marks)
(iii))  the volume of the frustum. (2 marks)
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23 The vertices of a trapezium ABCD are A(2, 0), B(4, 0), C(6, 2) and D(2, 2).
(a)  On the grid provided below, draw:

6) the trapezium ABCD; (1 mark)

(i)  A’B'C'D’ the image of ABCD under a reflection in the line y = —x; (2 marks)

(i)  A"B"C"D" the image of A'B’C’D’ under a rotation of —90°, centre (0, 0).
(2 marks)

(b)  Describe a transformation that maps A"B"C"D"” onto ABCD. (2 marks)

(c)  State pairs of trapezia that are directly congruent and those that are oppositely congruent.
(3 marks)
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A racing motorcycle started from rest and moved with a constant acceleration of 1 m/s? for

15 seconds. It then accelerated at 3.5 m/s? for the next 10 seconds and maintained a constant
speed for the next 10 seconds. It decelerated constantly and came to rest after 25 seconds.

(a)  On the grid provided, draw the velocity—time graph for the motorcycle. (4 marks)
(b)  Use the graph to determine:

(1) the deceleration of the motorcycle; (2 marks)

(i1)  the total distance travelled; (2 marks)

(iii))  the average speed for the motorcycle, correct to 3 significant figures. (2 marks)
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