<C2> SEQUENCES AND SERIES

1

Answers - Worksheet C

a =1+4x+6x>+4x° +x*

C

(¢3

o

i)
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=

(<]

(¢3

(]

=

=1+ 3(4x) + 3(4x)* + (4x)’
=1+ 12x +48x* + 64x°

b =1-5x+10x"—10x° + 5x* = x°

d =1+3(=2y)+3(=2y)+ (-2p)’
=1-6y+12)* -8’

=1+4(30) T 6307 +4(5x0)° + (0" f =1+3(30)+3(30)" + ($»)

— 3,2 1,3 1.4
1+2x+ Sx"+ 3x° + 5ex

=l+y+4y+ 5y

=1+5(%) + 10 +10(°)’ + 5 + (%)’ h =1+4(=2x) +6(=2x)* +4(=3x) + (-3

=1+5+10x* + 10x° + 5x° + x'°

=x + 3x2y + 3xy2 + y3

=1_ 22_273 814
l-6x+ Tx 2 X T eX

b =d’ - 54'b+10a°b* — 10a°D* + 5ab* - b°

=x +45°2p) + 672 + 4x2) + 20)F A =20+ 320y + 32+

=x*+ 8x’y + 24x%* + 32x)° + 16)*

=37+ 3(3%)(=x) + 33)(=x)" + (~x)’

=27 -27x+9x* - x°

=37+ 5(3%)(—4y) + 10(3°)(—4y)* + 10(3%)(—=4y)’ + 5(3)(=4y)" + (—4y)’
=243 — 1620y + 4320)” — 5760y° + 3840y" — 1024y°

=8+ 12p+6°+y’

f =5"+4(5)2x)+ 6(5%)(2x)" + 4(5)(2x)* + (2x)*
=625 + 1000x + 600x> + 160x° + 16x*

=3'+4G)(40) +6(3)(L0) + 43)(L0’ + (40

=81 +54x+ ZLx+ 3x°

=1+ 10x + 10><9x2+ 10><9><8x3+

=1+ 10x+45x"+ 120> + ...

=1+8(2x) + & (2x)* + &2

3x2

3x

—1+16x+112x +448x° +

_1+6(X)+ 6><5(x) + 6><5><4( )+
=1+6x" +15x°+20x" + ...

L4
TR

X X5X: 3
b =1+6(—x)+ & (—x)* + &4 ()’ +

=1—6x+15x"=20x"+ ...

X 3 — x x 3
BI6 (2x) + ... d =1+7(—Lx)+ B8 (—Lx)?+ BES (—Lxy 4

2 o
=1-ZIx+32x - 2x +.

£ =2"+92%x + 28 (2" + 287 (2 +.
=512 + 2304x + 4608x” + 5376x + ...

=37+ 7(39(=0) + L 30 + B8 (B (0" + ..

=2187-5103x + 5103x

32

—2835x° + ...

=2+ 10(2)(5x) + 122 (2°)(5x)” + 122% (27)(5x) + ...

3x2

=1024 + 25 600x + 288 000x” + 1920 000x° + ...

14

4)><(—)—1001

3

1) ~1365

b=

(14) x (=3)} = 9828
r

h=[5)=se
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= 1+3(5) +3(V5)" + (V5 )
=1+3V5 +15+545

—16+8+/5

=2 +302)(N2)+3Q)(V2 P+ (V2 )
=8+ 122 +12+22
=20+ 142

- 65 2 4 6x5x4 3
=1+6x+ X TR+

=1+6x+ 155> +20x + ...
i letx=0.02

b =1+4(-/3)+6(-V3 7 +4(-V3)'+ (-3 )’
=1-43 +18-12/3 +9
=28-163

d =1+423)+6(23)+423 ) +23)
=1+8+/3 +72+96/3 + 144
=217+ 1043

1.02° = 1 + 6(0.02) + 15(0.02)* + 20(0.02)°

=1+0.12 +0.0060 + 0.000 160
= 1.1262 (4dp)
ii letx=-0.01

0.99° = 1 + 6(=0.01) + 15(=0.01)* + 20(=0.01)°

=1-0.06 +0.0015 — 0.000 020
=0.9415 (4dp)

= 1+8(2y) + L (2p) + 326 Q)+ .

3x2

=1+ 16y +112)° +448y° + ...
i lety=-0.01

0.98% = 1 + 16(—0.01) + 112(-0.01)* + 448(-0.01)°

=1-0.16+0.0112 - 0.000 448
=0.8508 (4dp)
ii lety=0.005

1.01° = 1 + 16(0.005) + 112(0.005)* + 448(0.005)
=1+ 0.080 + 0.002 800 + 0.000 056 000

= 1.0829 (4dp)

=1+4x+6x"+4x +x*+ (1 —4dx + 6x* — 4x° +x7)

=2+ 12+ 2x*

=1+3(=50) + 350"+ (=30 = [1+3(30) + 3307 + (30)]

—1_ 1,2 1,3 _ 1,2 1.3
=l-x+3x X =(l+x+3x+5-x)

27
= 0y — 243
2x X

6(ax)’ = 24x

a=4
a<0 .a=-2
=4q’ =-32
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<C2> SEQUENCES AND SERIES Answers - Worksheet D

1 a =1+4(3x)+6(3x)*+4(3x)’ + 3x)*
=1+ 12x + 54x* + 108x° + 81x*

b =2°+52%(=x) + 10(2%)(—x)* + 10Q2*)(—x)* + 52)(=x)" + (—x)°
=32 — 80x + 80x" — 40x° + 10x* — x
¢ =3"+3(3%)10x) + 3(3)(10x%)* + (10x%)’
=27 +270x” + 900x* + 1000x°
d =d +54*2b) + 10a’(2b)* + 10a°(2b)’ + 5a(2b)* + (2b)’
=a’ + 10a’b + 40a’b* + 80a°b* + 80ab* + 321’
e =0 30 (p) + 36 () + ()
=x5— 3x4y + 3x2y2 _y3
f =5"+4(5)(1x) +6(5)(Lx)° +4(5) (10’ + (4%
=625+ 250x + 7—25x2 + %x3 + #x‘*
g —x'H4X(0)+ 60 () ()
X X X X
=x'+4x*+6+ iz + i4
X X
h =7+ 30(-5) + 35 + (-5
= t3 —6+ E —_ i

3 6

t t

2 a =1+6(3x)+ & (3x)’ + &4 (3x)’+ .
—1+18x+135x + 540x° +
X X7 X 3
b =1+8(—1x)+ & (-1 )+83lz6 —x)
=1-2x+2x-Ix+ ..

=57+ 7(5)(=x) + B (5= + B (5) )+

32

=78125-109 375x +65625x* —21875x° + ...

(<]

d =3"+1003%)2x%) + 122 (3%)(2x%)* + 1228 (37)(2x%) + ...
=59 049 + 393 660x> +1 180 980x* + 2 099 520x° + ...
3 a =(135)=455 b =[142)><(—2)4=7920
c =(;]x35=5103 d =(150)><25><(—1)5=—8064
e (5)><23 448 f =(§)x(—1)3=—84
4 a =(V2)' +4V2)5) +6(N2 V(=5 ANV )Y+ (=5)!
—4-8-10 +60-20+10 +25
— 89— 28410
_ 3 2, 1 1 2 1 3
b =(~2) +3<ﬁ>(ﬁ>+3<ﬁxﬁ) )
=22 23 + V2 + 143
=32 +23
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(<]

[=7

= 143(V5) +3(V5)" + (V5) = [1+3(-v5) +3(-V/5) + (=5 )]
— 1435 +15+55 —[1-3+/5 +15-5+/5]

—16+8+5 —[16—-8+5]

= 1645

=1+10(7) + 182 (D) + B2 (D) + ..

=1+5x+ L7+ 157+ ...

i letx=0.01
1.005' = 1 +0.05 +0.001 125 + 0.000 015
=1.051 14 (5dp)
ii letx=-0.008
0.996' = 1 — 0.040 + 0.000 720 — 0.000 007 680
=0.960 71 (5dp)

_ "8 7 X 6N, 2 T X 5.3
=35+ 8(3 ) + BZ (307 + 8IS (3 + .
= 6561 + 17 496x +20412x* + 13 608x° + ...

i letx=0.001
3.001% = 6561 + 17.496 + 0.020 412 + 0.000 013 608
= 6578.516 (7sf)
ii letx=-0.005
2.995% = 6561 — 87.480 + 0.510 300 — 0.001 701 000
= 6474.029 (7sf)

(1+10x)* =1 + 4(10x) + 6(10x)* + 4(10x)* + (10x)*
=1+ 40x + 600x” + 4000x” + 10 000x*

s (1+ 100"+ (1 - 10x)*
=1+ 40x + 600x* + 4000x” + 10 000x* + (1 — 40x + 600x* — 4000x> + 10 000x*)
=2+ 1200x* + 20 000x"

2+ 52 =2+ 3200 3G+ (G
=8+4x+%x2+ %x3

L=t -@2+ Ly
=8 —4x + %xz— 2—17x3—(8+4x+ %xz-i- 2—17x3)
=—8xr— 2x

=(1+4y)(1+3y+3y°+)°)

=1+3y+37+y’ + 4y + 120+ 12)° + 4
=1+7y+157° + 13y’ + 4

3
~a-90+ 2+ 24 L
3 3 1 3 1
=l+24+2 4+ —x-3-2—-—
X xz )C3 X xz
_ 2 1
it t S
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SEQUENCES AND SERIES Answers - Worksheet D  page 3

= (1+x)[1 + 10(=3x) + 129 (3x)? + 1098 (33" + ]

= (1 +x)[1 —30x +405x* — 3240x° + ...]
=1 —30x + 405x* — 3240x° + x* = 30x" + ...
=1 —30x + 406x* — 3270x° + ...

=(1—=2x)[1 +8x+ 8Lx* + B0 3 4]

= (1 = 2x)[1 + 8x +28x° + 56x° + ...]

=1+ 8x +28x* + 56x° — 2x — 16x° — 56x° + ...
=1+6x+ 12"+ ...

(1 +x + )1+ 6(—x) + &5 (—x)* + &4 (—x)’ + ... ]

(1+x+x)[1—6x+15x"—20x" + ...]
=1 —6x+15x" =20 +x—6x> + 15 + X2 —6x° + ...
=1-5x+10x* = 11x*+ ...

(1+3x = x?)[1 +7(2x) + Z& (2x)* + B8 (2x)° +...]
(1+3x—x)[1+14x+84x +280x° +...]

=1+ 14x + 84x* + 280x° + 3x + 42x> + 252x° — x> — 14x° + ...
=1+ 17x+ 1255+ 518x° + ...

=(j]><y4><(§)4=70 b =( )x(2y) X (- )—924
=(§]x(i)4x(yz)2=15 d =(§)><(3y)6><(—7)3=—61236

}'l(r‘lz—l) X(%)2:16
n(n—1)=% x1.6=20
nw-n—-20=0
(n+4)(n-5=0

n>0 ..n=5

=5x(2)'= 18 0r0.128

125

yi=(1-20)[1+10x+ 120x° + ]
=1+ 10x +45x* = 2x — 20x* + ...
=1+8x+25"+...
a=25b=8c=1
x=02: y;=0.6x(1.2)""=3.71504
12 = (25x0.04) + (8x0.2) + 1=3.6

% error = 2% =36 . 10004 = 3.19% (25f)
3.71504

(1+p)" = 1+ g(px) + 452 (px)” +

“~ pqg=-12 and 1p q(q—l)—60

sub. p= 2
q

- 2Gy-1)=60
q

72(q — 1) = 60gq
q=0, p——2
— 6x5x4 X( 2) =-160

3x2
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‘CZ SEQUENCES AND SERIES Answers - Worksheet D  page 4
13 a =3”+12(3“)(—§)+%(310)(— )} + 124540 (3%)(— )
= 531441 — 708 588x + 433 026x> — 160 380x° + ...
b 1et§=0.002 - x=0.006
2.998'2 = 531441 — 4251.528 + 15.588 936 — 0.034 642 080
=527205.03 (2dp)
14 a =1-5x+10x*—10x" +5x* = x°
b =3-23+3-2=1-+3
ci =[(VB+DRB-2)F=1-B)
=1-5(/3)+ 103 = 10(3) +5(\3) = (\B )’
—1-53 +30-30/3 +45-9./3
=76-44-/3
i =(\/3 +1)(76-4443)
=763 — 132+ 76— 44-/3
=_56+323
15 a =:1+9(£)+-2§(£)2+.%§§(£)3+~%%%§(§)4+.”
=1+2x+ 97+ 2y + Gyt
b =27—(—A) 21
¢ =(Ix8)+2x2)=287
16 10())(5% )’ =-80
X
a=-8
a=-2
+ i n_ + i + n(n-1) i 2 n(n 1)(n-2) + .
17 a A+ =1+n()+ == () + (> )

. n(n-1) —3x n(n—-1)(n-2)
T2k 6k’
kn(n—1)=n(n—-1)(n-2)
nn—Dk—-(n-2)]=0
n>1 - k—-(mn-2)=0
k=n-2
b k=7-2=5

(1+ §)7: 1 +7(£)+ M(i)%r NEGS] (1)3+ _7X6x5x4(§)4+

3x2 4x3%x2

= A e 7
=1+1 X+ X+ x+125x+
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