MEMO 2015-9ZFC-00003(2)

(1) (1) Write the next four numbers in each sequence.
(i1) Describe the pattern in words.
(iii) Determine the 100" term of each sequence.

(a) 84 ; 184 ; 284 ; 384 ; 484 ; 584 ; 684 ; 784

(i) Add100. — +100

(iii) T,=a+ n-1)d
Ti00 = 84 + (100 — 1)(100)
Ti00 = 84 + 99 X 100 = 84 + 9 900
Ti00 = 9 984

(by 1; 8; 27; 64; 125 ; 216 ; 343 ; 512

(ii) Cubes. — n?

(iiii) T, = n3
T100 - 1003
TIOO — 1 OOO 000

(c) 475; 481 ; 487 ; 493; 4,99 ; 505 ; 511 ; 517

(i) Add0,06. — +0,06

(iii) T,=a+ (n—-1)d
Ti00 = 4,75 + (100 — 1)(0, 06)
Tio0 = 4,75 + 99 X 0,06 = 4,75 + 5,94
T100 = 10,69



3 3 3 3 3
(d) aJEIEJEIZ)_)3)6
(i) Multiply by 2. - X2
_ 3 _on-1 _ 3 y91-1_3 90 _ _3
(iii) T"_64XZ - T1—64><2 —64><2 = ><1—64
Tio0 = %x 2100 - 1
3
T100 = 55 X 2%
T100 =3 X 299_6
TIOO =3 X 293
(e) -—133; —137 ; —141 ; —145; —-149 ; —153 ; =157 ; —161
(i) Subtract4. —» —4
(iii) T,=a+ (n-1)d
Ti00 = —133+99 X —4 = —-133 — 396
T100 = —529
(2) Complete the following tables and write the relation between x and y:
+1 +1 +5 +(609 + 7)
(a) X 1 2 3 6 8 13 16 21 | 108 | 118
18 25 32 53 67 | 102 | 123 | 158 | 767 | 837
_A
17 T h21= a7 +3ﬁx 7 609
To =18 -7 =(11 or T,=a+(n-1)d

y=@x+11

y =18+ (x — 1)(7)

y=18+7x—-7

y=7x+11



-14+-2=+7

A A /\
(b) X 5 6 7 9 12 20 26 33 39 | 111
—14 | -16 | —18 | =22 | —28 | —44 | —56 | —70 | —82 | —226
A A A ~_
@ —2 _g4=mx-2 —14
5-5=0
Ts
To=—-14+5x%x2 or T,=—-14+2+2+2+2=-6
=—-14+10 =(—4 T,=a+(n—-1)d
y= —4 v y=-6+(x-1)(=2)
y=—-6-2x+2
y=-2x—4
(c) X 1 3 5 7 9 11 19 30 35 52
15 25 35 45 55 95 | 150 | 175 | 260
y=xX5 - X = %
y = 5x

(3) The third, fourth and fifth terms of a sequence are respectively 57 ;54 and 51.

(a) Write the first and second terms of the sequence.

(b) Determine the general term of the sequence.

(c) Determine the difference between Tg, and Tg;.

(d) What will the first negative term in the sequence be?

(@) T, =63 T, = 60 T, = 57 T, = 54 T, = 51
+3 +3 -3 -3

(b) T,=a+ (n-1)d
T, = 63 + (n — 1)(=3)
T, = 63 —3n+3
T, = —3n+ 66




(C) T81 — T80 = T4_ — T3 = TZ — T1 = -3 - Constant difference

(d) First negative term is if T, <0
-3n+66<0

66 < 3n

3n > 66

n>%
3

n > 22

=~ The first negative term will be T,3.
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  84     ;     184     ;     284     ;     384     ;


  𝟒 𝟖 𝟒     ;     𝟓 𝟖 𝟒     ;     𝟔 𝟖 𝟒     ;     𝟕 𝟖 𝟒


  𝟏 𝟎 𝟎


  →


  + 𝟏 𝟎 𝟎


    𝐓  𝒏 = 𝒂 +  ( 𝒏 − 𝟏 ) 𝒅


  ∴


    𝐓  𝟏 𝟎 𝟎 = 𝟖 𝟒 +  ( 𝟏 𝟎 𝟎 − 𝟏 ) ( 𝟏 𝟎 𝟎 )


  ∴


    𝐓  𝟏 𝟎 𝟎 = 𝟖 𝟒 + 𝟗 𝟗 × 𝟏 𝟎 𝟎 = 𝟖 𝟒 + 𝟗   𝟗 𝟎 𝟎


  ∴


    𝐓  𝟏 𝟎 𝟎 = 𝟗   𝟗 𝟖 𝟒


  1     ;     8     ;     27     ;     64     ;


  𝟏 𝟐 𝟓     ;     𝟐 𝟏 𝟔     ;     𝟑 𝟒 𝟑     ;     𝟓 𝟏 𝟐


  →


    𝒏  𝟑


    𝐓  𝒏 =   𝒏  𝟑


  ∴


    𝐓  𝟏 𝟎 𝟎 =   𝟏 𝟎 𝟎  𝟑


  ∴


    𝐓  𝟏 𝟎 𝟎 = 𝟏   𝟎 𝟎 𝟎   𝟎 𝟎 𝟎


  4 , 75     ;     4 , 81     ;     4 , 87     ;     4 , 93     ;


  𝟒 , 𝟗 𝟗     ;     𝟓 , 𝟎 𝟓     ;     𝟓 , 𝟏 𝟏     ;     𝟓 , 𝟏 𝟕


  𝟎 , 𝟎 𝟔


  →


  + 𝟎 , 𝟎 𝟔


    𝐓  𝒏 = 𝒂 +  ( 𝒏 − 𝟏 ) 𝒅


  ∴


    𝐓  𝟏 𝟎 𝟎 = 𝟒 , 𝟕 𝟓 +  ( 𝟏 𝟎 𝟎 − 𝟏 ) ( 𝟎 , 𝟎 𝟔 )


  ∴


    𝐓  𝟏 𝟎 𝟎 = 𝟒 , 𝟕 𝟓 + 𝟗 𝟗 × 𝟎 , 𝟎 𝟔 = 𝟒 , 𝟕 𝟓 + 𝟓 , 𝟗 𝟒


  ∴


    𝐓  𝟏 𝟎 𝟎 = 𝟏 𝟎 , 𝟔 𝟗


   3 64     ;      3 32     ;  3 16     ;      3 8     ;


    𝟑  𝟒     ;       𝟑  𝟐     ;     𝟑     ;     𝟔


  𝟐


  →


  × 𝟐


    𝐓  𝒏 =   𝟑  𝟔 𝟒 ×   𝟐  𝒏   −   𝟏


  →


    𝐓  𝟏 =   𝟑  𝟔 𝟒 ×   𝟐  𝟏   −   𝟏 =   𝟑  𝟔 𝟒 ×   𝟐  𝟎 =   𝟑  𝟔 𝟒 × 𝟏 =   𝟑  𝟔 𝟒


  ∴


    𝐓  𝟏 𝟎 𝟎 =   𝟑    𝟐  𝟔 ×   𝟐  𝟏 𝟎 𝟎   −   𝟏


  ∴


    𝐓  𝟏 𝟎 𝟎 =   𝟑    𝟐  𝟔 ×   𝟐  𝟗 𝟗


  ∴


    𝐓  𝟏 𝟎 𝟎 = 𝟑 ×   𝟐  𝟗 𝟗   −   𝟔


  ∴


    𝐓  𝟏 𝟎 𝟎 = 𝟑 ×   𝟐  𝟗 𝟑


  − 133     ;   − 137     ;   − 141     ;   − 145     ;


  − 149     ;   − 153     ;   − 157     ;   − 161


  𝟒


  →


  − 𝟒


    𝐓  𝒏 = 𝒂 +  ( 𝒏 − 𝟏 ) 𝒅


  ∴


    𝐓  𝟏 𝟎 𝟎 = − 𝟏 𝟑 𝟑 +  ( 𝟏 𝟎 𝟎 − 𝟏 ) ( − 𝟒 )


  ∴


    𝐓  𝟏 𝟎 𝟎 = − 𝟏 𝟑 𝟑 + 𝟗 𝟗 × − 𝟒 = − 𝟏 𝟑 𝟑 − 𝟑 𝟗 𝟔


  ∴


    𝐓  𝟏 𝟎 𝟎 = − 𝟓 𝟐 𝟗


  x


  y :


  +  ( 𝟔 𝟎 𝟗 ÷ 𝟕 )


  + 𝟓


  + 𝟑


  + 𝟏


  + 𝟏


  x


  1


  2


  3


  𝟔


  𝟖


  13


  16


  21


  𝟏 𝟎 𝟖


  𝟏 𝟏 𝟖


  y


  18


  25


  32


  53


  67


  𝟏 𝟎 𝟐


  𝟏 𝟐 𝟑


  𝟏 𝟓 𝟖


  767


  837


  𝟔 𝟎 𝟗


  + 𝟑 𝟓 = 𝟓 × 𝟕


  + 𝟐 𝟏 = 𝟑 × 𝟕


  + 𝟕


  + 𝟕


    𝐓  𝟎 = 𝟏 𝟖 − 𝟕 = 𝟏 𝟏


    𝐓  𝒏 = 𝒂 +  ( 𝒏 − 𝟏 ) 𝒅


  ∴


  𝒚 = 𝟕 𝒙 + 𝟏 𝟏


  ∴


  𝒚 = 𝟏 𝟖 +  ( 𝒙 − 𝟏 ) ( 𝟕 )


  ∴


  𝒚 = 𝟏 𝟖 + 𝟕 𝒙 − 𝟕


  ∴


  𝒚 = 𝟕 𝒙 + 𝟏 𝟏


  − 𝟏 𝟒 ÷ − 𝟐 = + 𝟕


  + 𝟏


  + 𝟏


  + 𝟐


  x


  5


  6


  7


  9


  12


  20


  26


  𝟑 𝟑


  𝟑 𝟗


  𝟏 𝟏 𝟏


  y


  − 14


  − 16


  − 18


  − 𝟐 𝟐


  − 𝟐 𝟖


  − 𝟒 𝟒


  − 𝟓 𝟔


  − 70


  − 82


  − 226


  − 𝟏 𝟒


  − 𝟐


  − 𝟐


  − 𝟒 = 𝟐 × − 𝟐


    𝟓 − 𝟓 = 𝟎


    𝐓  𝟓


    𝐓  𝟎 = − 𝟏 𝟒 + 𝟓 × 𝟐


    𝐓  𝟏 = − 𝟏 𝟒 + 𝟐 + 𝟐 + 𝟐 + 𝟐 = − 𝟔


  = − 𝟏 𝟒 + 𝟏 𝟎 = − 𝟒


    𝐓  𝒏 = 𝒂 +  ( 𝒏 − 𝟏 ) 𝒅


  ∴


  𝒚 = − 𝟐 𝒙 − 𝟒


  ∴


  𝒚 = − 𝟔 +  ( 𝒙 − 𝟏 ) ( − 𝟐 )


  ∴


  𝒚 = − 𝟔 − 𝟐 𝒙 + 𝟐


  ∴


  𝒚 = − 𝟐 𝒙 − 𝟒


  x


  1


  3


  5


  7


  𝟗


  11


  𝟏 𝟗


  𝟑 𝟎


  35


  52


  y


  5


  15


  25


  𝟑 𝟓


  45


  𝟓 𝟓


  95


  150


  𝟏 𝟕 𝟓


  𝟐 𝟔 𝟎


  𝒚 = 𝒙 × 𝟓


  →


  𝒙 =   𝒚  𝟓


  ∴


  𝒚 = 𝟓 𝒙


  57   ; 54  


  51


   T 80


   T 81 .


    𝐓  𝟏 = 𝟔 𝟑


    𝐓  𝟐 = 𝟔 𝟎


   T 3 = 57


   T 4 = 54


   T 5 = 51


  + 𝟑


  + 𝟑


  − 𝟑


  − 𝟑


    𝐓  𝒏 = 𝒂 +  ( 𝒏 − 𝟏 ) 𝒅


  ∴


    𝐓  𝒏 = 𝟔 𝟑 +  ( 𝒏 − 𝟏 ) ( − 𝟑 )


  ∴


    𝐓  𝒏 = 𝟔 𝟑 − 𝟑 𝒏 + 𝟑


  ∴


    𝐓  𝒏 = − 𝟑 𝒏 + 𝟔 𝟔


    𝐓  𝟖 𝟏 −   𝐓  𝟖 𝟎 =   𝐓  𝟒 −   𝐓  𝟑 =   𝐓  𝟐 −   𝐓  𝟏


  = − 𝟑


  →


    𝐓  𝒏 < 𝟎


  ∴


  − 𝟑 𝒏 + 𝟔 𝟔 < 𝟎


  ∴


  𝟔 𝟔 < 𝟑 𝒏


  ∴


  𝟑 𝒏 > 𝟔 𝟔


  ∴


  𝒏 >   𝟔 𝟔  𝟑


  ∴


  𝒏 > 𝟐 𝟐


  ∴


    𝐓  𝟐 𝟑

