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Problem 1 [

/14 marks |

Natasha organizes cans in triangular piles, where each row has one less can than the row below.
For example, the pile of 15 cans shown has 5 cans in the bottom row and 4 cans in the row above it.

To simplify we will always start by the top.
for example 14+2+3+4+5=15 cans

n
n n(n+1
w=1 d=0 Sn:Zuk§(2+(n71)):¥
k=1
(a)  Apile has 20 cans in the bottom row. Show that the pile contains 210 cans.
20%21 _ o9 @

=
(b)  There are 3240 cans in a pile. How many cans are in the bottom row?
n(n+4+1) 2 o —
= =3240 = n’+n—-6480=0=
© (i) There are S cans and they are organized in a triangular pile with » cans in the
bottom row. Show that n” + n — 25 = 0. M: S=n?24+n—-25=0

(i) Natasha has 2100 cans. Explain why she cannot organize them in a triangular pile.
n?+n —2(2100) =0 A=9601 +A¢N

Problem 2 [

The following table shows four series of numbers. One of these series is geometric, one of
the series is arithmetic and the other two are neither geometric nor arithmetic.

(a) Complete the table by stating the type of series that is shown.

Series Type of series
(6)] I+114+111+1111+11111+...
ii 3.9 27
(i) I+=+—+—+... geometric r=2
4 16 64 4

(iii) 0.9+0.875+0.85+0.825+0.8+... |arithm. d=—0.025
(iv) 1 2 3 45
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(b) The geometric series can be summed to infinity. Find this sum. Soo = 11—3 =

@
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/6 marks |



Problem 3 [ /5 marks |

An arithmetic sequence has first term 60 and common difference -2.5.

(a) Given that the kth term of the sequence is zero, find the value of k. [2]
60 )(=2)=0
Let S, denote the sum of the first n terms of the sequence. (2) + (k 2)
=|k=25
(b) Find the maximum value of S, . Siax="525 = (120 +24 >< —[2950 [3]
Problem 4 [ /9 marks |
, : o 5 2(7Y
The sum of the first n terms of a geometric sequence is given by S = Z§ 3
r=1
(a) Find the first term of the sequence, u, =5, = %% = 1_72 [2]
(b) Find S, . :glizzggz 1_36 [3]
(c) Find the least value of n such that S, —S, <0.001. [4]
Problem 5 [ /6 marks |
Consider the expansion of (3 +x°)"*', where n € Z". ntl
P ( ) Z 7L+1Ck3'rz+1—k($2)k
Given that the coefficient of x* is 20412, find the value of n. k=0
n1Ca 3" 1 =20412 =MD 3n 1= 90412 n="7 for having z* we take k = 2
Problem 6 [ /7 marks |
In an arithmetic sequence,
the term wuyo=106 and the sum S4=1900.
(a) up+ (40 —1)d=106 then (40 —1)d =106 — uy

D(2u1+ (40— 1)d) =1900  then  20(2us + 106 — ;) = 1900

Su1+106=95 =[uy=—11 and d=3]

(b) The general term uy, is up=—114+(n—1)3 =

Problem 7 [ /6 marks |

9
Consider the expansion of (3x2 —Ej , Where k> 0.
X

The coefficient of the term in x° is 6048. Find the value of k.

9 n
D oG (Ba)I (k)i (w07 = " oC;39(—k)? Izt ~0  takingk=5: oC53%(—k)!=6048
=0 j=0



Problem 8 [ /7 marks |

The coefficient of x° in the expansion of (ax’ + b)° is 448.
The coefficient of x° in the expansion of (ax’ + b)' is 2880 .

Find the value of ¢ and the value of b, where a, 5> 0.

sCr(ax3)Fp8—F taking k=2  gCa(ax®)?0° = 6?—;@%6 28 é%a%s =448

10Ck(ax®)F b0~k taking k=2  19Co(az®)?b® = 81!—02!!a2b8 28 é%a%s = 2880

Then a and b are solutions of

a2p® =248 _ 16 a2b® 64

28 = — 2 = =

{a2b8288064 = a2b8 16 = b =4 :>
15



