Pre-A Level (Senior UKMT)

These questions must be attempted without a calculator

Topics covered in the questions below may not necessarily be from the topic of the title.

1.

Here are the measurements of five different rectangles. The list includes two pairs of
similar rectangles, while one rectangle differs in shape from all the others. Which is the
odd one out?

A 240 x 120 B 300 x 180 C 55x 110 D 320 x 200 E 210 x 350
How many prime numbers are there less than 20?

A 6 B 7 C 8 D9 E 10

What is the largest number of Sundays that there can be in any one year?

A 50 B 51 C 52 D 53 E 54

The three regular hexagons are all the same size. X, Y and Z denote the values of the
shaded areas in the hexagons, as shown.

X Y Z
Which of the following statements is true?

A Xis equalto Y but notto Z B Xisequalto Z, but notto Y
C Yisequal to Z, but not to X D XisequaltoY andto Z
E X,Y and Z are all different

The promotion ‘AMAZING! 20% OFF ALL OUR BEDFRAMES’ appears on the cover of
the 2006 brochure of a well-known furniture company. If 20% were to be taken off the
length of a bedframe originally 2.10 m long, what would be the resulting length of the
bedframe?

A 2.00m B 1.90m C 1.89m D 1.78 m E 1.68m

Matt black paint absorbs 97% of light, the remainder being reflected. Scientists
have developed a new superblack coating, “10 times blacker” than matt black paint,

meaning that it reflects % of the light reflected by matt black paint.

What percentage of light does the new coating absorb?

A 9.7 B 90.3 C 99.7 D 99.9 E 970

A rhombus has diagonals of lengths 2cm and 3cm. What is its area (in cmz)?

A2 B 3 C 4 D5 E 6



10.

11.

12.

13.

Last year, a newspaper reported that the mean forecourt price of petrol was 73-3
pence per litre for unleaded petrol. The price before tax, however, was 15-2 pence per
litre.

What was the approximate percentage increase from the price before tax to the mean
forecourt price?

A 20% B 40% C 80% D 400% E 500%

The value of the product wxyz is 2002 and w, X, y and z are prime numbers.

What is the value of w? + x2 + y? + z2?

A 66 B 203 C 260 D 285 E 343

Milly and Molly are each given a 100g ice-lolly. They start eating their lollies at the
same time, but Milly eats hers twice as fast as Molly.

When Molly has three times as much of her lolly left as has Milly, what fraction of her
lolly has Milly eaten?

1 2 3 4 2
A3 B 3 C 37 D g E %

Last year Rachel took part in a swimathon. Every day for 9 weeks she swam the same
number of lengths, either in a 25m indoor pool or a 20m outdoor pool. Later she
discovered that she had swum the same total distance in each pool.

On how many days did Rachel swim in the indoor pool?

A 45 B 42 C 35 D 32 E 28

This morning (that is, on November 8th 2007) Sam told Pat “I am getting married today,
aged 30.”

From this information, Pat may correctly deduce that Sam was born in:

A 1976 or 1977 B 1977 C 1978 D 1979 E 1977 or 1978

| am trying to do a rectangular jigsaw puzzle. The puzzle was made by starting with a
rectangular picture and then cutting it into 1000 pieces by sawing along the lines of a
(wiggly!) rectangular grid. | start by separating out all the edge and corner pieces.

Which of the following could not possibly be the number of corner and edge pieces of
such a jigsaw?

A 126 B 136 C 216 D 316 E A-D are all possible



14,

15.

16.

17.

18.

19.

A square has the same perimeter as a 4cm by 2cm rectangle.

What is the area of the square (in cmz)?
A 4 B 8 Co D 10 E 12

Mary's height increased by 30% between her 5th birthday and her 10th birthday. It
increased by 20% between her 10th birthday and her 15th birthday.

By how much did her height increase between her 5th birthday and her 15th birthday?

A 50% B 52% C 54% D 56% E 60%

Note that 1647/8235 = 1/5. Start with 1647/8235. First delete one digit from the
numerator and one digit from the denominator leaving a fraction A / B which is
equivalent to the fraction you started with. Then delete one digit from the new
numerator A and one digit from the new denominator B leaving a fraction C / D which is
equivalentto A/ B.

What is the value of the difference D — C?

A 64 B 68 C 72 D 76 E 80

| need to buy 12 films for my camera before my holiday. They normally cost £4.50
each, but a number of shops have “special offers”.

Which of these is the best deal?
A One fifth off all prices! B Two for the price of fourl C Buy two — get one free!

D 30% price cut! E Pay only three quarters of the normal price!

A van travels from Newcastle to South Shields at an average speed of 30 mph and
returns by the same route at an average speed of 40 mph.

Which of the following is closest to the van's average speed for the whole journey?

A 33 mph B 34 mph C 35-5mph D 36 mph E more information needed

In the village of Much-Pedling-in-the-Marsh, one third of the children can swim, two
thirds can ride a bicycle and one seventh can both swim and ride a bicycle (though not
necessarily at the same time).

Given that there are fewer than 40 children in Much-Pedling-in-the-Marsh, how many of
them can neither swim nor ride a bicycle?

Al B 2 C3 D 4 ES5



20.

21.

22.

23.

24.

In a triangle the perpendicular from a vertex to the opposite side is called an altitude.

If h, h', h", denote the lengths of the three altitudes of a triangle, which of the following
ratios never occurs as the ratioh : h': h"?

A 2:3:4 B 2:3:5 C 2:4:5 D 3:4:5 E 3:4:6

A cylindrical hole of radius r and of length 4r is bored symmetrically through a solid
cylinder of radius 2r and length 4r.

What is the total surface area of the resulting solid?

A 22112 B 24mr? C 28mr? D 30mr? E 36mr?

Earlier this year, the White Rabbit said to me, “Two days ago, Alice was still thirteen,
but her sixteenth birthday will be next year.”

When is Alice's birthday?

A Jan 1st B Feb 28th C Feb 29th D Dec 30th E Dec 31%

Last year, a newspaper reported the results of a survey: ‘Children in the U.K. get £3.10
pocket money a week on average. Scottish parents are the most generous, giving
£5.35 a week.’

Assuming that Scottish children made up 10% of the survey, what was the average
pocket money per week in the rest of the U.K.?

A £0.85 B £1.85 C £2.85 D £3.85 E £4.85

Note that 2001 = 3 x 23 x 29.

What is the number of the next year which can be written as the product of three
distinct primes?

A 2002 B 2004 C 2006 D 2007 E none of these



