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The three integers n,, ny and ng satisfy 0 < ny < ng < ng and n; + ny > ng. Find
the number of ways of choosing the pair of numbers n; and n; in the cases ny = 9 and
n3 = 10.

Given that n3 = 2n+ 1, where n is a positive integer, wiite/dowianexpression (which
you need not prove is correct) for the number of ways of choosing the pair of numbers
ny and ny. Simplify your expression.

Write down and simplify the corresponding expression when nz = 2n, where n is a
positive integer.

You have N rods, of lengths 1, 2, 3, ... , N (one rod of each length). You take the
rod of length N, and choose two more rods at random from the remainder, each choice
of two being equally likely. Show that, in the case N = 2n + 1 where n is a positive
integer, the probability that these three rods can form a triangle (of non-zero area) is

n—1
2n—-1"

Find the corresponding probability in the case N =2n, where n is a positive integer.

You have 2M +1 rods, of lengths 1, 2, 3, ..., 2M +1 (one rod of each length), where M
is a positive integer. You choose three at random, each choice of three being equally
likely. Show that the probability that the rods can form a triangle (of non-zero area)
is

(AM +1)(M - 1)
22M +1)(2M — 1)’

K
Note: Y k%= lK(K +1)(2K +1).
k=1



11 (i) The three integers n;, ny and ng satisfy 0 < n; < ny < ng and n; + ny > ng. Find
the number of ways of choosing the pair of numbers n; and n, in the cases ny = 9 and
ny = 10.

Given that n3 = 2n+ 1, where n is a positive integer, writeé dowin an expression (which
you need not prove is correct) for the number of ways of choosing the pair of numbers
ny and ny. Simplify your expression.

\\.I'it(‘ (1()“'11 all(l sim )lif\' tll(‘ corres )()Il(lill“ expression “'ll(‘ll ng = 2n \\'ll("l‘(‘ nis a
. ) 3 )
])()Siti\'(‘ illt(‘g(‘l‘.

Ny e N 04N (g LAg N, > Nz = >

| x 9 o 3&012 ¢S
[l b}% N, np N3

28 9 |

e g Fea | N3 =9
) e B

SE8
SS9 3

S69 Q40 + |\ L2023+ 73
= 2

Nz =4 | 2 (1+2£3) = 9




| X |9 O 5% (o

2 G 0 ( 6 FL 110 E
53 P

2 9 10 "

2 ¢ 19 > 4 (O

G140 > & 10 =

“ ¢ 0 3

\%9’[0 g_q (O ]

S 5 W

€ 0 a x (0o U
53’\0&‘)

<6 (0 N3 =0

Ol t2f2+ 5t %

g{fﬁﬁ%)%iﬁﬂ



6

> =3 / =]
x <O \22 (,) \;ﬁ (()
D\ l :ngﬁ 367F
eS| > | 887
iEBARER mEI ECauE: (b
SX6 Q| St+ |
— 1 OX7F O
Nz= 2t N3 =20
= N=X
2(1H23) = \Z/J Q2432 ) €4
N3 = 2
= S >K >
\)(8 Q s &8 . N
278 L o5g | a(m2)3
?bgi'}f@
Le T8
268




(4242 £ -~ ) X 2

: (ot £
= N\ 1
25 P

= QH‘V\—-L)((A»()

= N C =17

2 (A2t - -2 )+ Nt
2
Lo SR HAARD
|

= = [+ ) + i)

—

= (-2 n-) t =)



11

(

)

= Q/\—ﬂ[ N2 fet__(
= (=D
= (n

The three integers n;, ny and ng satisfy 0 < ny < ny < ng and n; + ny > n3. Find
the number of ways of choosing the pair of numbers n; and ns in the cases ny = 9 and
ng = 10.

Given that nz = 2n+ 1, where n is a positive integer, write down an expression (which
you need not prove is correct) for the number of ways of choosing the pair of numbers
ny and ny. Simplify your expression.

Write down and simplify the corresponding expression when n3 = 2n, where n is a
positive integer.
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(ii) You have N rods, of lengths 1, 2, 3, ... , N (one rod of each length). You take the
rod of length N, and choose two more rods at random from the remainder, each choice
of two being equally likely. Show that, in the case N = 2n + 1 where n is a positive

integer, the probability that these three rods can form a triangle (of non-zero area) is
n—1

—?211—1- \/

Find the corresponding probability in the case N = 2n, where n is a positive integer.
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The three integers n,, ny and nj satisfy 0 < n; < ny < ng and ny; + ny > ng. Find
the number of ways of choosing the pair of numbers n; and n, in the cases n; = 9 and
nz = 10.

Given that nz = 2n+ 1, where n is a positive integer, write down an expression (which
you need not prove is correct) for the number of ways of choosing the pair of numbers
ny and ny. Simplify your expression.

Write down and simplify the corresponding expression when ng = 2n, where n is a
positive integer.

You have N rods, of lengths 1, 2, 3, ..., N (one rod of each length). You take the
rod of length N, and choose two more rods at random from the remainder, each choice
of two being equally likely. Show that, in the case N = 2n + 1 where n is a positive
integer, the probability that these three rods can form a triangle (of non-zero area) is

Find the corresponding probability in the case N = 2n, where n is a positive integer.

You have 2M +1 rods, of lengths 1, 2, 3, ..., 2M +1 (one rod of each length), where M
is a positive integer. You choose three at random, each choice of three being equally
likely. Show that the probability that the rods can form a triangle (of non-zero area)
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(iii) You have 2M +1 rods, of lengths 1, 2, 3, ..., 2M +1 (one rod of each length), where M
is a positive integer. You choose three at random, each choice of three being equally
likely. Show that the probability that the rods can form a triangle (of non-zero are
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(iii) You have 2M +1 rods, of lengths 1, 2, 3, ..., 2M +1 (one rod of each length), where M
is a positive integer. You choose three at random, each choice of three being equally

likely. Show that the probability that the rods can form a triangle (of non-zero area)
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(iii) You have 2M +1 rods, of lengths 1, 2, 3, ..., 2M +1 (one rod of each length), where M
is a positive integer. Yau choose three at random, each choice of three being equally
likely. Show ths

1S

that the rods can form a triangle (of non-zero area)
(AM +1)(M -1) _
22M +1)(2M -1)° (LH Hl)(_m ()
5 2(zMt1)(2M-()

Note: Y k% = (%1\'(1\' +1)(2K +1).
—= é{ (=R

i -3p S
(Mt ) M )

(Lt ) L M0
LMD M- ) //




