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Question 1 (25 marks)

(a)

(b)

(h)

Page 2 of 20

Approximate 384(1.065)7 correct
to three decimal places.

Approximate 7.56 x 5.284 correct
to four significant figures.

Evaluate 4 893 000x 58 600, giving
your answer in scientific notation
correct to four decimal places.

5
Express 3 as a percentage of 3

A car is 4.2m long and 1.5 m high.
A model of the car is 70 mm long.
What is the scale of this model
car?

Transform V = u + at to make
t the subject

Expand and simplify
(i) (bxz —12)(5x + 12),

(if) (@? +y7)".

Simplify 243 + 92t — 93 + 1721,

Working and Answers
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(i)

5/5/2014

Express as a

r—3 2vx—4

3 )

Fully factorise
(i) 5a? — 125,

(i) y(z —7) = T(xz = 7).

Simplify 5v/27 + v/3 — 2v/54,

leaving your answer

form.

3

Express

as a fraction with

VTi=2

a rational denominator.

Fill in the four missing words.

If $750 is invested at 1.75% SiM- o vove e

ple interest per month for 2 years,
how much interest would it have
earned in total at the end of this

time?
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Marks
Question 2 (22 marks) Working and Answers

(a)

Y C

f 4cm I

(i) Prove that AACB|||AXYB‘ -------------------------------------------------

(ii) Why then is XY || AC?

(b) A(—2,4) and B(5, —3) are two
points on the number plane.

(i) Find the distance AB In . i

exact form.

(i) Find the midpoint of AB. ..

(iii) Find the gradient of the ... .
interval AB.

(iv) Find the equation of AB, ... .
writing your answer in general L
form.
a4
(c) Rewrite = without negative ... .. .. . .. .
indices.
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(d) Graph the region in the number Y
plane which satisfies
v — 4y +12 > 0.

(e) In a spelling test, 10 year 7
students gained these marks
5,7,8,10,4,6,8,8,9,6
Find the

(i) mode,

(i) median.

(f) Find the value of @ . ... ... ... . . .

correct to the nearest

whole number.
L3l N e

J
Ajet Jﬂew on abearing Of 2400 T .................................................

from an airport A UNGIL 16 WAS vt v e ettt ettt e e e e e e
155km due west of the airport.
Find (to 1 decimal place) the dis-
tance that J has flown.
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(h) Find the solution to the
simultaneous equations
2¢+y+ 13 = 0 and
3r—2y+9 = 0.

Page 6 of 20 ... /exams/2014/Year10/HalfYearly14.tex 5/5/2014



Question 3 (16 marks)

(a)

5/5/2014

Working and Answers

The height of a plant in an exper- ... ... ... i i
imental plot is increasing at the
rate of 20% per week. On a cer-
tain date it was 25cm high. Cor-
rect to 1 decimal place, calculate
the plant’s height after 8 weeks.

The value of a second hand car ...... ... ... .. .. . . ...
is $0500 andl it depreciates at the
rate of 10% p.a. What is the value
of the car after 4 years (correct to

the nearest cent)?

A shopkeeper wants to make a
profit of 10% on an article of his
stock. After selling it for §53.50, T
he finds that he has only made a ~**" 77 st
profit of 7% due to a miscaleula- - e e
tion of the selling price. At what ... ... ... ... ... ... ... .. ........

price should he have sold it?

From experience, it is known that 14% p.a. reducible is equivalent to a 9.92% p.a. flat

(simple) rate over a period of 20 years, with payments made monthly.
information, if a couple borrowed $60 000 at 14% p.a. reducible, find

(i) the total interest to be paid ....... ...l

over the 20 years,

(ii) to the nearest dollar, the equal ........ ... .. ... .. ... ...

monthly payments to repay the
loan,

(iii) what percentage of the total ........ ... .. ... ... i

repayment of the loan the in-
terest would be (answer correct
to 1 decimal place).
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(e) A man invests a total of $9000, ... ... ... . .. .
partly at 3% p.a. and the rest at
Wopa. for only ome year, [T
the total income from the invest-
ments is $2957 hOW mU.Ch INOMEY = r s rrs s e st

did he invest at each rate?

4 cm

2cm C

ABCDE is a square based pyramid with AD = 4cm. The base has sides 2cm long.
Leaving all answers in exact form, find

(1) BD,

(ii) the altitude AF.

Page 8 of 20 ... /exams/2014/Year10/HalfYearly14.tex 5/5/2014



Question 4 (22 marks)

Working and Answers

(a) Solve the quadratic equations:

(i) (22 —1)Bx +5) =0

(ii) a? =5

(i) (x+1)2—4=0

(b) What must be done to the following expressions in order to turn them into perfect

squares?

(i) a* + Tz

(ii) 22

(c) Use the method of completing the square to solve x* + 6x + 7 = 0, giving roots in

A

simplest surd form. Show ALL your steps.

5/5/2014
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(d) (i) Use the quadratic formula to solve 22 — 6z + 6 = 0, calculating each root correct

to 2 decimal places.

(ii) Hence solve: “A piece of wire 12 cm long is bent so as to form a rectangle of area

»

6 cm?. Find the sides of the rectangle.

(e) A bullet fires out of a big gun so Y

that its height, y metres, and its

distance along the ground from the [ EEXEEIS>

gun, x metres, are related by the rule
y = —2(xz — 20)* + 800.

Path of
bullet

P

& x

gun

(i) The bullet lands at a point P. ...

(i)

Page 10 of 20

Find the distance P is away
from the gun.

Find the maximum height of ................ .. ...

the bullet, A metres.

A rtocket races after the bul- .......................

let the instant the bullet leaves
the gun. Its path has the rule
y = 60x. Show (using alge-

bra) at What height above the .......................
x-axis the rocket will hit the .......................

bullet.
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Question 5 (16 marks)

(a) In probability we often use the words “sample space.” What does this mean?

(b) A game uses a 4-sided die in the shape of a triangular pyramid with two faces having
MOVE, one face having BUY, and one face having SELL. I roll the die twice; find
the probability that I roll a BUY and a SELL in any order.

(c) A regular pack of cards is used. Find the probability of drawing out two Club cards,
one at a time, without replacement of the first card.

(d) An electric train travels along a circular track of radius 7m. At
an instant, selected at random, the current is cut off and the train

M stopped. What is the probability (as a percentage to 1 decimal

place) that the train stops within 2 metres of the terminus M?

(e) The numbers 1,2,3,4 are marked on four marbles and placed in a bag. The marbles
are selected at random, one after the other (and not replaced), to form a two digit
number. Find

(i) P(that the number formed is greater than 23)

Page 12 of 20 ... /exams/2014/Year10/HalfYearly14.tex 5/5/2014
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(f) In a class of 30 students, 20 study history, 12 study geography, and 5 study neither.
If a student is chosen at random, find P(they study history only or geography only).

(g) A lottery has 100 tickets, which are placed in a barrel. Three tickets are drawn, one
at a time, from the barrel to decide the three prizes. If Ron has three tickets, find the
probability that he wins none of the prizes.

5/5/2014 ... /exams/2014/Year10/HalfYearly14.tex Page 13 of 20
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Question 6 (19 marks)

(a) Yy Circle the letter with the equation which
A matches the graph.

y= —(x—2)°
y = 4 —a?

y= —(z+4)

Deed

y= —(z+2)%+4

2/ \2 >
(b) Given 3 y= (x+4)* Circle the correct letter for the parabola
( — 4)? which has = 4 as its axis of symmetry.
Dy = (x—

: y= 22 +4
@: y = 42

(c) Which one of the following
equations will have the steep-
est graph if all are drawn on
the same pair of axes?

Circle the correct letter.

y = (v +100)2
y = 3(z+10)*
y = 10(z + 3)?

ORERcRe

y — x4+ 300

(d) Find the vertex of the parabola ... ... .. . . .
y=—(x+1)*—4.

(e) Find the minimum value of the ... ... . .

expression x? — 4z — 5.

(f) Find the the equation of the ...
quadratic when y = (z + 3)?
is translated two units to the
loft. e

Page 14 of 20 ... /exams/2014/Year10/HalfYearly14.tex 5/5/2014



(g) Find the equation of this parabola.
L
\g\
ol

: e
1 2 AU
i) Given the circle equation
() q

3+ 2% +y? =12, find
(i) its centre,

(i) its radius. T

(j) Accurately sketch the graph of

y = ——, showing all essential
x

features.
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Question 7 (16 marks)

b
(a) (i) Prove that % > Vab for all positive real values a and b by considering the

perfect square (v/a — \/B)Q

(b) Numbers such as 8310256 947 can be written using all 10 digits. How many of these
numbers are there if 0 cannot be the first digit?

(c) Simplify V3+2v2 -3 -2V2 by showing the answer is a rational number.
Show all working.
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(d) A single bacteria divides into two every second. So one cell becomes two in the first
second and in the next second two cells become four and so on.

(i) Write a rule connecting the
number of bacteria N after ¢

seconds.

(ii) How many bacteria will there ...... ... ... . o i
be after 10 seconds?

(iii) How long does it take for the ...... . . i
population to exceed 100007
Round to the nearest second.

(iv) Graph your answer to 7(d)(i).

(e) Two mathematicians, X and Y, both independently try to solve a very hard mathe-
matical problem. X is twice as likely to solve this problem as Y, and if the probability

1
that the problem gets solved is 3 find the probability that X solves the problem.

End of Paper
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Extra working page
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Question 1 (25 marks)

(a) Approximate 384(1.065)" correct
to three decimal places.

(b) Approximate 7.56 x 5.284 correct
to four significant figures.

Evaluate 4 893 000x 58 600, giving
your answer in scientific notation
correct to four decimal places.

()

5
Express 3 as a percentage of 3

A car is 4.2m long and 1.5 m high.
A model of the car is 70 mm long.
What is the scale of this model
car?

Transform V = u + at to make
t the subject

Expand and simplify
(i) (bxz —12)(5x + 12),

(if) (@? +y7)".

Simplify 243 + 92t — 93 + 1721,

Express as a single fraction

r—3 2vx—4
3 5

Fully factorise
(i) 5a? — 125,

(i) y(z —7) = T(xz = 7).

Simplify 5v/27 + v/3 — 2/54,
leaving your answer in exact
form.

Page 2 of 16

Working and Answers

Solution: 596.731

Solution: 39.95

Solution: 2.8673 x 10!

2 5

Solution: =+ 2 x 100% — 1063%
70 1
Solution: —— = —
OHHMON: 900 ~ 60
Solution: ¢ = V-u
a
Solution: 25x2 — 144
Solution: a* + 222y + y*
Solution: —7z3 + 261
Solution:
5(z—3) — 32z —4) b —15—6x+ 12
3x5 N 15 ’
—r—3 4+ 3
= or —
15 15
Solution: 5(z* — 25) = 5(z + 5)(xz — 5)
Solution: (z —7)(y —7)
Solution:
5vVO X 34+ v3—2/9x6 = 16v3 — 6V6
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(1)

5/5/2014

3
Na,

a rational denominator.

as a fraction with

Express

3 VT2 3(VT12)

X * ”
V-2 V742 7T—4
= V742

Solution:

27rh + 27r? is an expression for the

oY A N
N1 BT YA W LraVaY

...... SIS SRRVt ofa ...l
Fill in the four missing words.

WA SR TdA ...

If $750 is invested at 1.75% sim-
ple interest per month for 2 years,
how much interest would it have

1.
Solution: $750 x Wﬁ) X (2 x 12) = $315 in

interest.

earned in total at the end of this
time?

... /exams/2014/Year10/HalfYearly14.tex
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Question 2 (22 marks)

Working and Answers

(a)

B

Y

f 4cm I

(i) Prove that AACBI||AXY B.

Solution:

BY
BC
XY
AC
BX
BA 4
LAACB || AXY B
(all sides in same ratio).
/BXY = /BAC
(corresp. angles in similar As),
XY | AC

(corresp. angles are equal).

N A oo

(i)

[\}
ot

I
e~

e~
3 ™)
o8

jop

(i)

(ii) Why then is XY || AC?

(b) A(—2,4) and B(5, —3) are two

points on the number plane.

(i) Find the distance AB in
exact form.

(ii) Find the midpoint of AB.

(iii) Find the gradient of the
interval AB.

(iv) Find the equation of AB,
writing your answer in general
form.

—4

(c) Rewrite =

indices.

without negative

Solution:

Solution:

Solution:

Solution:

y—4— —1(x +2)
r+y—2= 0.

Solution:

2

at
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(d) Graph the region in the number
plane which satisfies
v — 4y +12 > 0.

(e) In a spelling test, 10 year 7
students gained these marks
5,7,8,10,4,6,8,8,9,6
Find the

(i) mode,

(ii) median.

(f) Find the value of =z
correct to the nearest
whole number.

13

240°

A jet J flew on a bearing of 240° T
from an airport A until it was
155km due west of the airport.
Find (to 1 decimal place) the dis-
tance that J has flown.

»

/o

2
7

R
AN

[ A A .5
7
é

Z
== ’/éy Z

N
N\
QNNNNNN@N

AAANEANAEANN ANNRANNRANN RN

e
e

Solution: 8
Solution: In order: 4,5,6,6,7,8,8,8,9, 10,
so the median is [ = 7%.
2
1
Solution: tan18° = —3,
x
13
tan 18°’
~ 40.
155
Solution: 30° = —
olution: cos N
155
AJ =
cos 30°”
~ 178.9785834 by calculatot.
So the jet flew 179.0 km.

... /exams/2014/Year10/HalfYearly14.tex
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(h) Find the solution to the
simultaneous equations Solution: 2e+y+ 13 =
2¢2+y+ 13 = 0 and dx—2y+9 =
3z —2y+9 = 0. from: Yy =
sub. in (2} 3z +2(2% +13) +9 =
Tx =
Tr =
sub. in : —104+y+ 13 =
y =

Page 6 of 16

0coeenn..
0coeenn..
— (22 + 13),
07

—9 — 26,
_57

07

—3.
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Question 3 (16 marks)

Working and Answers

(a) The height of a plant in an exper-
imental plot is increasing at the

rate of 20% per week. On a cer-

Solution: 25 x 1.2% ~ 107.495,
.. 107.5 cm high.

tain date it was 25cm high. Cor-
rect to 1 decimal place, calculate
the plant’s height after 8 weeks.

The value of a second hand car
is $9500 and it depreciates at the

Solution: $9500(1 — 0.1)* = $6232.95.

rate of 10% p.a. What is the value
of the car after 4 years (correct to
the nearest cent)?

A shopkeeper wants to make a
profit of 10% on an article of his
stock. After selling it for $53.50,
he finds that he has only made a
profit of 7% due to a miscalcula-

tion of the selling price. At what

Solution: His cost = $53'50,
1.07
= $50.
Right price = $50 x 1.1,
= $55.

price should he have sold it?

From experience, it is known that 14% p.a. reducible is equivalent to a 9.92% p.a. flat

(simple) rate over a period of 20 years, with payments made monthly. Using this
information, if a couple borrowed $60 000 at 14% p.a. reducible, find

(i) the total interest to be paid
over the 20 years,

(ii) to the nearest dollar, the equal
monthly payments to repay the
loan,

(iii) what percentage of the total
repayment of the loan the in-
terest would be (answer correct
to 1 decimal place).

92
Solution: Interest = $60000 x 91(?0 % 20,
= $119040.
11904
Solution: Payments = 360000 + 51190 07
240
= §746.
Solut$ii)11r£1):040
100% = 66.5%.
560000 + $1190a0 ~ 1007 %

A man invests a total of $9000,
partly at 3% p.a. and the rest at
4% p.a., for only one year. If
the total income from the invest-
ments is $295, how much money
did he invest at each rate?

5/5/2014
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Solution: Let the 3% portion be 3z.
205 = (2 x 7= + (9000 — x) x =),
B b6 oo™ | w)
100
x = 36000 — 29 500,

= 6500.

.. $6500 at 3% and $2500 at 4%.
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2cm C

4 cm

ABCDE is a square based pyramid with AD = 4cm. The base has sides 2cm long.
Leaving all answers in exact form, find

(i) BD.

(ii) the altitude AF.

Solution:

BD?* = 22 22
. BD = 2v2cm.

BDY”®
Solution: 42 — AF? <T> ,

16— AF? 2,
AF = /14 em.

Page 8 of 16 ... /exams/2014/Year10/HalfYearly14.tex
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Question 4 (22 marks)
(a) Solve the quadratic equations:

(i) (22 —1)Bx +5) =0

(ii) a? =5

(i) (x+1)2—4=0

Working and Answers

1
Solution: z = - or z = —é
2 3
Solution: 22 — 5z = 0,
x(r —5) = 0,
x — 0orb.
Solution: (z+ 1)% = 4,
el = 42,
= —142,
— lor —3.

(b) What must be done to the following expressions in order to turn them into perfect

squares?

(i) 22+ Tz |+

(ii) 22 |28 (2 + 49

4
Solution: i.e., add Zg

Solution: 1i.e., insert +14.

(c) Use the method of completing the square to solve x* + 6x + 7 = 0, giving roots in
simplest surd form. Show ALL your steps.

Solution: 2+ 6z =
2?4+ 62 + 3% =

(x+3)? =

r+ 3=

Tr =

_77
—7+9,
2,

+4/2,
-3+ 2.

(d) (i) Use the quadratic formula to solve 22 — 6z + 6 = 0, calculating each root correct

to 2 decimal places.

6+ v6%2—4x6

Solution: z =

2

2
6112

Y

6+ 23

2
= 343,
~ 4.73 or 1.27.

5/5/2014 ... /exams/2014/Year10/HalfYearly14.tex
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(ii) Hence solve: “A piece of wire 12 cm long is bent so as to form a rectangle of area
6 cm?. Find the sides of the rectangle.”

Solution: 6 -—=x (6 —x) = 6,
6x — 22 —6 = 0,
6 T e, 2 —6x+6 = 0.
So the sides are 4.73 cm and 1.27 cm.
(e) A bullet fires out of a big gun so Yy
that its height, y metres, and its
distance along the ground from the L R Path of
gun, x metres, are related by the rule bullet
y = —2(xz — 20)* + 800.
P
gun - *

(i)

(f) Solve for z:

The bullet lands at a point P.
Find the distance P is away
from the gun.

Find the maximum height of
the bullet, A metres.

A rocket races after the bul-
let the instant the bullet leaves
the gun. Its path has the rule
y = 60x. Show (using alge-
bra) at what height above the
z-axis the rocket will hit the
bullet.

Solution: At P, y = 0,
so (x —20)* = 400,
r— 20 = £20,
x = 0 or 40.
.. Pis 40m from the gun.

Solution: Maximum occurs when = = 20m,
and is 800 m.

Solution: —2(x — 20)% + 800 = 60z,
2% — 40z + 400 — 400 + 30x = 0,

2?2 — 10z — 0,
x(r —10) = 0,
x = 0, 10.

And when & = 10, y = 600, so the height is
600 m.

x4zt —6=0.

14+ 2—6x% =0,
ie., (14+3z)(1 —2z)= 0,

SO X — —

Solution: First multiply through by 22,

Page 10 of 16
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Question 5 (16 marks)

(a) In probability we often use the words “sample space.” What does this mean?

Solution: All the possibilities that can happen for the situation being considered.

(b) A game uses a 4-sided die in the shape of a triangular pyramid with two faces having
MOVE, one face having BUY, and one face having SELL. I roll the die twice; find
the probability that I roll a BUY and a SELL in any order.

1 1

lution: P(BUY th ELL) = - x - = —
Solution (BU en S ) 177 6
1 1

P(SELL then BUY) = - x - = —

(S en BUY) 177 o

1 1 1

P(eith der) = — + — — —.

so P(either order) 16+16 <

(c) A regular pack of cards is used. Find the probability of drawing out two Club cards,
one at a time, without replacement of the first card.

13 12
lution: P(t lubs) = — x —
Solution: P(two Clubs) SRR
1
T
(d) An electric train travels along a circular track of radius 7m. At

an instant, selected at random, the current is cut off and the train
M stopped. What is the probability (as a percentage to 1 decimal
place) that the train stops within 2 metres of the terminus M7

Solution:  Circumference = 2 x © x 7m,
4
so P(stopping within 2m) = —,
147
~ 9.1%.

(e) The numbers 1,2,3,4 are marked on four marbles and placed in a bag. The marbles
are selected at random, one after the other (and not replaced), to form a two digit
number. Find

(i) P(that the number formed is greater than 23)

1 1
Solution: P(24) = — x =
olution (24) 173
2
P(3X0r4x):1,
total probability = 1+1
s total probability = — + 7,
_
12

5/5/2014 ... /exams/2014/Year10/HalfYearly14.tex Page 11 of 16
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(ii) P(that the number formed is prime)

Solution: Possible primes < 43 are 13, 23, 31, 41, 43.
5

h - X = = —.
So we ave4><3><5 7

(f) In a class of 30 students, 20 study history, 12 study geography, and 5 study neither.
If a student is chosen at random, find P(they study history only or geography only).

13+5

Solution: & P(H only or G only) = ST

ot W

(g) A lottery has 100 tickets, which are placed in a barrel. Three tickets are drawn, one
at a time, from the barrel to decide the three prizes. If Ron has three tickets, find the

probability that he wins none of the prizes.

97 96 95

Solution: P(none) = 100 % 99 ¥ o8’
~ 1372
8085

Page 12 of 16 ... /exams/2014/Year10/HalfYearly14.tex 5/5/2014



Question 6 (19 marks)

(a)

(b)

()

5/5/2014

|
N

\2
y= (v +4)°

y= (x—4)7

y= 22 +4

Given

9 o0EY

y = 42

Which one of the following
equations will have the steep-
est graph if all are drawn on
the same pair of axes?

Circle the correct letter.

Find the vertex of the parabola
y=—(x+1)*—4.

Find the minimum value of the
expression x? — 4z — 5.

Find the the equation of the
quadratic when y = (z + 3)?
is translated two units to the
left.
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Circle the letter with the equation which
matches the graph.

: y= —(z—2)*

SN

§ AN
y = 4—a?

: y= —(z+4)*
D): y= —(z+2)?2+4

Circle the correct letter for the parabola
which has x = 4 as its axis of symmetry.

(A): y— (z+100)?
(B): y= 3(z+10)?
\ y = 10(z +3)?
@ y = 2+ 300

Solution: (-1, —4)

Solution: 2> — 4z +4—-5—4= (x —2)* -9,
So the minimum is —9.

Solution:

y= (z+3+2)%
i.e., y= (z+5)>%
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(g) Find the equation of this parabola.

(h) Find the equation of this parabola.

(i) Given the circle equation
3+ 2% +y? =12, find
(i) its centre,
(ii) its radius.
(j) Accurately sketch the graph of
y = ——, showing all essential
x

features.

Solution: y = a(z — 1)(z —5),
now sub. (0, 10) :
10 = a(~1)(~5),
a—= 1,
soy = (x—1)(z—5).

Solution: This looks like y = az(z —2) raised
up by 3, so substitute (1, 1) iny = ax(z—2)+3:
l=ax1x(1-2)+3,

= —a+ 3,
coa = 2.
Soy = 2x(x —2)+3,
= 227 — 4a + 3.
Solution: 22 +y? = 9,

(i)  So centre = (0, 0),
(ii) and radius = 3.

Y
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Question 7 (16 marks)

(a) (i)

b
Prove that % > Vab for all positive real values a and b by considering the

perfect square (v/a — \/B)Q

Solution:  (ya— \/5)2 > 0,
a—2vab+b > 0,
atb> 2vab,

b
-.“; > Vab,

Hence prove that if a, b, and ¢ are positive, then (a + b)(b + ¢)(c + a) > 8abe.

Solution: Similarly, from above,
bt+ec> 2Vbcand ¢+ a > 24/ca.
So (a+b)(b+ c)(c+a) = 2°+ab.be.ca,
> 8Va2.b2.2,

> 8abe.

(b) Numbers such as 8310256 947 can be written using all 10 digits. How many of these
numbers are there if 0 cannot be the first digit?

Solution: 9 x99 x 8x 7Tx6x5x4x3x2x1=3265920.

(c) Simplify \/3 +2v2 — \/3 — 2v/2 by showing the answer is a rational number.
Show all working.

Solution: Puty = vV3+ 2v/2 — /3 — 2\/5,

where y > 0, as \/3+2\/§> \/3—2\/5.
Now 42 = 3+2v2—-29 -8 +3—2V2,
= 6—2,
— 47
.y = 2, arational number.

(d) A single bacteria divides into two every second. So one cell becomes two in the first
second and in the next second two cells become four and so on.

(i)

(i)

(i)

5/5/2014

Write a rule Cor'mectmg the Solution: N — 9t
number of bacteria N after ¢
seconds.

How many bacteria will there
be after 10 seconds? Solution: 2% = 1024.

How long does it take for the| g jution: 212 — 4096. 214 — 16384

population to exceed 100007 213 — 8192, so it takes 13 seconds.
Round to the nearest second.
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(iv) Graph your answer to 7(d)(i).

(e) Two mathematicians, X and Y, both independently try to solve a very hard mathe-
matical problem. X is twice as likely to solve this problem as Y, and if the probability

Qo
[0e

) 3.

1
that the problem gets solved is 3 find the probability that X solves the problem.

Solution: Let P(X solves)
P(Y solves)

P(at least one of them solves it)

Now 3p — 2p?
4p* —6p + 1

So P(X solves)

p:

2p

P.

P(neither solves it),
1 —(1—p)(1 —2p),
1—(1=3p+2p%,

3p — 2p°.

1

Y

+ /20
3 )
3_4\/5a50<p<1.
2><3_\/5
1
3—+5
5

2
0,
6

End of Paper
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