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THE ENGLISH COLLEGE IN PRAGUE

Mathematics Entrance Examination

Practice set B



Formula List

= —b+Vb*—4ac

For the equation ax’ +bx+c =0 o
Curved surface area, 4, of cylinder of radius 7, height 4. A =2nrh
Curved surface area, 4, of cone of radius r, sloping edge /. A =mrl
Curved surface area, 4, of sphere of radius r. A = 41
Volume, V, of pyramid, base area A4, height 4. V= %Ah
Volume, ¥, of cylinder of radius r, height 4. V=mrh
Volume, V, of cone of radius r, height A. V= %mzh
Volume, ¥, of sphere of radius r. V= %mﬁ
A a __b _ _c
sind sinB  sinC
. b a*=b*+c?—2bccos A

Area = %bc sinA4




Questions
Q1.

(a) Write down all the factors of 28

(b) Which two of the following numbers are prime numbers?

2 9 14 15 18 23

Q2.

(a) Helen's savings increased from £155 to £167.40

Work out the percentage increase in Helen's savings.

(b) Joe's savings increased by 4.5%.
His savings are now £125.40

What were his savings before the increase?

30

(Total for question = 4 marks)

(Total for Question is 6 marks)



Qs.

In the 2012 Paralympic Games, the total number of gold and silver medals won by Brazil was 35
The ratio of the number of gold medals that Brazil won to the number of silver medals that Brazil won was
3:2

How many silver medals were won by Brazil?

(Total for Question is 2 marks)

Q4.

Show that (6 — V8)? = 44 — 242
Show each stage of your working clearly.

(Total for question = 3 marks)



Q5.

Here are three straight lines A, B and C drawn on a grid.

Va
4

Write down an equation for each of these three straight lines.

(Total for question = 3 marks)



Q6.

f=5p-4v
Work out the value of p when f=-22andv=-5

P T s
(Total for Question is 2 marks)
Q7.
Solve the simultaneous equations
5y-4x=8
y+x=17

Show clear algebraic working.

X S et a e

Y T e e e

(Total for question = 3 marks)



Qs.
) 3
S5x—2  6x+1

Solve
Show clear algebraic working.

(Total for question = 4 marks)

Q9.

6x* +x—15

Simplify fully  12x% — 27

Show clear algebraic working.

(Total for question = 4 marks)



Q10.

«— l5cm—»

T T
T R o]

26 cm

o

A cylinder has a diameter of 15 cm and a height of 26 cm.

Work out the volume of the cylinder.
Give your answer correct to 3 significant figures.

Q11.

11.3 em

39¢

X CIiIl

Work out the value of x.
Give your answer correct to 2 decimal places.

Diagram NOT
accurately drawn

(Total for question is 3 marks)

Diagram NOT
accurately drawn

(Total for question = 3 marks)



Q12.

The diagram shows a sector OAPB of a circle, centre O.

P

6 cm 6 cm

AB is a chord of the circle.
OA=0B=6cm.

The area of sector OAPB is 511 cm?

Calculate the perimeter of the shaded segment.
Give your answer correct to 3 significant figures.

Diagram NOT
accurately drawn

(Total for question = 6 marks)



Q13.

Calculate the value of x.
Give your answer correct to 1 decimal place.

Q14.

A group of students take a test.

The group consists of 12 boys and 8 girls.
The mean mark for the boys is 18

The mean mark for the girls is 16.5
Calculate the mean mark for the whole group.

Diagram NOT

accurately drawn

(Total for question is 3 marks)

(Total for question = 4 marks)



Q15.

Here are 8 dominoes.

The 8 dominoes are put in a bag.
Helima takes at random a domino from the bag.

(a) Find the probability that she takes a domino with a total of

(i) more than 5 spots,

(i) 6 spots,

(iii) 7 spots,

Riaz takes at random a domino from the bag of 8 dominoes.

(b) Find the probability that he takes a domino with a total of 8 spots or a domino with a
total of 9 spots.

(Total for question is 6 marks)



Mark Scheme

Q1.

(c) 1.24.7.14 28 B2 BI1 forat least 3 correct factors and

none incorrect, mayv be seen as
2 product pairs; ignore repeats; ignore

negatives. Allow 1 mark if all correct
and at most 1 incorrect.

i(d) 2,23 2 B2 Bl for2 or 23; if more than 2 given, -
1 for each incomrect value

Total 7 marks
Q2.
Question Working Answer | Mark | Notes
(@) 1674 — 155 (= 12.4) MI 167.4 = 155 (= 1.08) | 167.4 = 155 (= 1.08)
“12.47 + 155 (= 0.08) Ml dep |"1.08"—1(=0.08) | "1.08" 100 (= 108)
8 Al cao
3 If buald up approach used, award M2 A1 for correct
answer, otherwise MOAD.
(b) 1254 100 oe M2
1045 126.4 ~
M1 for Toas (=12)or10435%=1254
or 1.045x=1254oeorl2seenors 4
120 3 Al

If buald up approach used, award M2A1 for correct
answer, otherwise NOAQ.

Total 6 marks




Q3.

Question Working Answer | Mark Notes
(37
35+ (3+L];or M1 allow%x?ri =21)
35=5 or =35 -
5
Tx2 14 2 Al NB 14 : 21 on answer
line scores M1 AQ
unless 14 identified
Total 2 marks
Q4. Question | Working Answer Mark Notes
Number
36 —6V8—6YE+8 M2 M1 for 62+ (8% or
or36- 128 +8 36+8 or 67+/64 or-1248
44 -124(4x2) or —6+8 —648
44-124x+2
44 -24\2*% 3

Q5.

LHS=(6-242)

or Y8 =242
621242 — 1242 +4
x2or36—24v2+8

M1 for (-)1248=(-)12x 242
or V8 =242 or 64/8 =6 x2+/2

Must see V8 stated as
242 for final M1

Alt:
M1
M2
36 +8

M1 for62+4x2 or

Total 3 marks




Ques Working Answer Mark Notes
Ax=3 3 Bl
By=-2 Bl
Cy==x Bl
Total 3 marks
Q6.
estion orking swer ar otes
Questi Workin An Mark N
gg. —22=5xp—4=x->5 M1 for correct substitution
or Sp=-22+4x-5 (must be into a correct
equation)
eg. —22=>5p+ 20 or M1 for correct
Sp=—-22-200r simplification
-22-120 (munimum of —4 x =5 =+20)
p=—"—
5
- 47 2
8.4 0e 2 Al (accept _2 or —8Z oe)
5 5
Total 3 marks
Q7.
Q Working Answer Mark Notes
Eg 9y =36 0r9x =27 or 5(7 - x) - 4xr=8 M1 For a correct method to find
or an equation in x or y.
Sy 4(7-1)=8 . Condone 1 arithmetic error.
x=3 yv=4 ) A2 DeponMl
Al for each value
Total 3 marks

Q8.




Q Working Answer | Mark Notes

2(6x+1)=3(5x-2) or 4 M1 Needtosee both
2(6x+1) I5x—2) expressions in an
P S o equation
STl Resanean) May be implied bv
second M1:

NB: Denominators
must be comrect

12x+2=19x—6 or M1 Needtosee both
12x+2 _ 15x—6 EXpressions in an
(Sx—6x+D  (Sx—2)6x+1) equation

NB: Denominators
must be comrect

3x=8or—-3x=-for M1 depon awarding first
3x=24+6 or 3x=—"6—-12 two method marks

or 15x—12x =8 for correct

or 12x—15x=—8 or rearrangement with x
3x—8=0 terms on one side and

numbers on the other
AND correct collection
of terms on at least one

side
orfor3x—8=10
7 2 2
50 Al for 25 oe including

decimal equivalent
rounded or truncated to
at least 2 decimal places
Avward 4 marks if first
two method marks
scored and answer
correct.

Total 4 marks

Qo.

The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct
method.

Question Working Answer | Mark Notes
(2x T 3)(3x £ 5) 4 M1
3(2x—3)2x+ 3) or M2

(2x — 3)(6x + 9)
(M1 for 3(4x’—9) or
(6x—9)(2x+3) )

3x+5 Jx+5
S aE— Al accept —
3(2x+3) 6x+9

Total 4 marks




Q10.

Question| Working |Answer| Mark Notes
mx7.5% %26 M2 M1formx15°x% 26 or 18369 = 18386 inc
4550 3 Al (4594.579....) accept answers 4592 — 4557 inc
Total 3 marks
Q11.

The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct
method.

Question Working Answer|Marks Comments
11.3 M1 x 11.3

cos39= —— oe Or — =—

x ; 590 sin(180-90-39)

: M1 . :
(x=) 113 or X =— 113 xsm 90

cos39 sin(180—90—-39)
14.54 Al awrt 14.54

Alternative

M1 Must get to correct Pythagoras

'L.-
tan 39 = —— ;y=9.15_.
11 - statement

“0.15"1+11.32 =2 0e

r=)4"9.15"+11.3° Ml

14.54 Al  awrt 14.54 (NB: 14.5 with no
working gains MOAD)

Total 3 marks




Q12.

Q Working Answer | Mark Notes

x N 6 | M1 forthis mark only condone an incorrect value for r
— MTHF =57
360
x¥=350 Al cao for angle AOB = 50
(4B™=) 6"+ 6" — 2x6x6%cos("50") M1 dep on first M1 or 6xsin("50"/2) | M2 for (4B =)
(4B=) Y257 or507._. ML dep or V257 or

2= Gxsm("50"/2) 507 or
2 Gxsin"50"/2

"so" M1 dep on first M1 if “50” used but
ﬁxbwrxﬁ or
Sj:r:s(?;{xti s indep 1if angle not used
——or -7 or5.23..

Tx6 3

10.3 Al for answer in range 10.2 — 10.31
Total 6 marks
Q13.
Question | Working Answer | Mark | Motes
424161 _g? 3 M1 for correct substitution in Cosine Rule
(cosx®=)——
2x4x6

or82=4%+6% -2 x 4 x

6 cos x®

(cos x°=)-0.25 oe Al

104.5 A1l for value rounding to 104.5
(104.4775...)
Total 3 marks

Q14.




Q15.

Question | Working Answer |Mark Notes

Number
(12x 18} +(8 x M2 Ml for12x18 (=216)ar 8 x 16.5
16.5) (=348) (=132)
#3487 =20 17.4 4 M1 dep on atleast 1 previous M1

Al 17.4

Alt Ratio method

MI1: 12:8=3:2 or 6:4
MI1: 18x3and 16.5%2 orl8x6
and 165 x4

Ml: (18x3+165x2)+5 or(l8x6
+16.5x4)+10

Al: 17.4

Alt Proportion method
M1 60 % boys and 40% girls stated or
implied
M2 (0.6x18)+(0.4x165)(=108+
6.6)

Ml for06x180r0.4x 165
Al 174

SCBlfor17.1(from {(8x18)+(12x
16.5)}+20)

Total 4 marks




Question | Working Answer | Mark | Notes
a)(i) 1 4 B1
(@) Also accept } %, 100%
(ii) 1 B1
8
(iii) 7 1 M1 for denominator | SC B2
= of 8 1
8 - Al for —
for numerator of
2
b
() i + E oe 2 M1
8 8
= A1
8

Total 6 marks
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