(a)

(b)

(a)

(b)

(14z)?

(-2)(-3) »  (-2)(-3)(-4)
S

1—2z+3z% —42%, |z| <1

1+ (—2)z+

(Total for question 1 is 3 marks)

2
1 3 21, 135,
2(1_4"13+ 8" _128x)
1
2

3., 2T, 185,
8 16 256
]gw|<1
2] < 2
L2
3

(Total for question 2 is 5 marks)

2 4 24
1 5
9 L2, 9 3
+x 2:v —|—12:1:
32| < 1

2] < 2
w —
3

(Total for question 3 is S marks)




6

4 , 40 , 1

— EE— —_ < —

1+ 3 9:1: + 81:1: |z| 5

b) 1+2x=11 — z=0.05
2 4 40

1+ =(0.05) — =(0.05)%2 + —(0.05)3

+5(0.05) = 5(0.05)% + = (0.05)

1.03228

(Total for question 4 is 7 marks)

b) [2z|]<1 = |z| <2

(Total for question 5 is 5 marks)

DN =

(reg () G (5 WD (34
1

3 18 54
V3 V3, V3B
V3t gre - Jeat o

b |Rz|<1l = |z| <

(©)  Whenz =0.1,1/3+2(0.1) =v32= /¥ = & = 42

% — V34 ?(0,1) - *1/_83(0.1)2 + g(O.l)?’

4
g\/S ~ 1.788855... —> /5 ~ 2.236

(Total for question 6 is 8 marks)




(a)

(b)
(c)

(a)

(b)
(c)

(b)

(©)

1+ (—3)(3z) + E3UA (32)2 4 LACACH) (34)3
1 — 9z + 54z% — 27023
3z) <1 = |z] < 3

(2z + 1)(1 — 9z + 54z® — 270z°)
2x — 1822 + 108z% + 1 — 9z + 54z2 — 27023
1— 7z + 3622 — 1622°

(Total for question 7 is 8 marks)

_ m)_|_ (2)( 2)(—%$)2+ (2)(*3)(*32)(_%%)3)

—  — _—3:__  — [
0% " 162% 12”3 3 v v

22| <1 = |z] <45

9—2x=89 — 2z =01 — 2 =0.05

1 1
3 — =(0.05) — —(0.05)* — —(0.05)* ~ 2.9833
3( ) 54( ) 486( )
(Total for question 8 is 7 marks)
(145z)2(1—a) 2
5 25
(1+5m)% = 1+§m— §w2
(1—z)3 14 o432
27 8
Product: (1+ 22 — 22°)(1+ 3z + $z®) =1+ e+ 32° + 3z + 22 — Ba® =1+
3r — %a:Z

The expansion of (1 + 5z)? is only valid for |5z| < 1, i.e., |z < 1. Sincex =1 > 1, the

expansion does not converge.

_ 1 1+5/9  /14/9 _ [J14 1 7
Whenw_ﬁa‘/lfl/g—*/m—‘/K—\/;—7

N4d 1. 31 1 1 54418—-1 71
— 143 (=’ =1 4+ - — = -~ —
2 +(9) 2(9) +3 54 54 54
71
Vi=g

(Total for question 9 is 10 marks)
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11

12

(a)

(bi)
(bii)

(a)

(b)

(2)

(b)

1 1.1 (—3)(=3) 1
S(14(—2)(= 2\ ") 1 2
S ()G + 2 (e
1 1 1 11
(1 — — e -2
30 8% o6% ) T3 5% T e

x = 18 should not be used because the expansion is only valid for [2/9] <1 = |z| < 9.

x = —2/3 because it is the value closest to zero, which makes the higher-order terms in the

expansion smaller.

(Total for question 10 is 6 marks)

(1+62)? =1+ (%)(6:}3) + (5)(2—_5)(63;)2 + (5)(_2)(_5)(6@')3
9 , 27 ,
1+3JZ— 5113 —1—390

Substitute = -5 into the expansion to get an estimate for /14 6(1/12) = v/1.5 =
V3/2 = 4. Then multiply the result by 2 to find v/6.

(Total for question 11 is 5 marks)

_Ly_3
arat=atr it = Lag Do+ E2ED Loy
1 3 , 1 1 3,

28" Tt T2 60 T e

Replace = with —z? in the expansion from part (a):
1 3 2)2 1 1 3 4

1 2 2
TR A B TR~

(Total for question 12 is 5 marks)
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14

15

(a)

(b)

(bi)

(bii)
(biii)

(a)

(b)

(©)

| 1,2 o (=3)(=3) 2
-7(1 )= (1 2\ Z 2 2 )2
01+ 2a)t = L1t () ey + 2 ey
1.1 1, 1 1 1,
= (1= = _ - - _ _
31 go ") =3 7%t 1g3”
( —Fba:)(——lac—kL =3 +zx+
¢ 3 27" 162t 0T
Constantterm: 54 =3 = a=9xterm: 3b— ra=13b—5(9) =1 = 3b—
=1 = =35 = b=4

(Total for question 13 is 7 marks)

General term: (1) (2)7"(3z)" For %, r = 5: (})(2)?(3z)® = 21 x 4 x 2432° = 20412z°
Coefficient is 20412.

2

1 1
1—x— —x?— —28

2 2

22| <1 = |z| < 3

v/98 = /100 x 0.98 = 10+/1 — 2(0.01)

Let z = 0.01. Expansion: 1 — 0.01 — 0.5(0.01)? — 0.5(0.01)3 = 1 — 0.01 — 0.00005 —
0.0000005 = 0.9899495 Estimate: 10 x 0.9899495 = 9.89950 Calculator: v/98 =
9.8994949... ~ 9.89949 The estimate is very close.

(Total for question 14 is 8 marks)

1+ 4z + 1222 + 322°

Geometric series witha = 1 and r = 2z.

a 1

S0 = 1T, 122

The series is the sum of the expansion in (a) and the series in (b):
(1+4z+ 1222 +322° +...) + (1 + 2z + 422 + 8z +...) = 2 + 62 + 162% + 40z® + ...

1 - — 1+(1-2 _
Expression: (1 - 2':6) ? + (1 - 2"1:) = (1—1237)2 + 1_1233 - ;;(—2:1:):;) = (12—22;:)2

(Total for question 15 is 6 marks)
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17

18

(a)

(bi)

(bii)

(a)

(b)

(Total for question 16 is 3 marks)

1 3)(—3 1 1
(1+az): =1+ 5% — W(amf =1+ 0%~ §a2m2
Coefficients equal: %a = —%az %az + %a =0 = a’+4a=0 = a(a+4)=0

Since a # 0, a = —4.

1
|—4a] <1 = Ja| < 3

1+ 1(—4);c - %(—4)%2 =1-2z —22°

2
(Total for question 17 is 5 marks)

N[ =
N

14 (%)(3.@) + %(3@2 14 gw - §m2

1
13z] <1 = |w|<§

(Total for question 18 is 4 marks)




