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StemUp Model Solution Iteration

1 Using Xn+1=V(4— Xn)
with Xo=2
Find the values of x1, x2 and Xxs.
Give each answer correct to 2 decimal places.

x1 = 1.25992]
x2 = 1.399333
x3 = 1.375186

1.26, 1.490, .38

2 Show that the equation x> — 5x — 3=0 hasasolution between x =5 and x = 6.

let f(x) = x* — Sx — 3
£(s) = -3
f(6) = 3

change of sign so a solution between S and 6

Proved

3 The number of peopleliving in atown n years from now is P» where
Po = 38000
Pn+1 = 1.02(Pn — 800)
Work out the number of people in the town 3 years from now.
Give your answer to the nearest whole number.

P, = 37944
P, = 37336.8%
Ps = 373238613
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4 using xn+1=V(6+ (Xn + 2))
with xo=1
Find the values of x1, x2 and Xxs.
Give each answer correct to 3 decimal places.

x1 = 1414214
x2 = 1.325654
x3 = 1.343189

1.414, 1.326, 1.3493

5 Show that the equation x* — x — 3=0 hasasolution betweenx = 1and x = 2.

let f(x) = x> —x - 3
Q) = -3
f(2) = 3

change of sign so a solution between | and 2

Proved

6 The amount of medicine in a patient's blood, in mg, after n hoursis P. where
Po=0
Pn+1=0.8Pn + 60
Work out the amount of medicine in the blood after 3 hours.
Give your answer to the nearest whole number.

P1 = 60
P. =108
Ps = 146.4
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7 Using Xn+1 = V(4Xn + 3)
with xo=4
Find the values of x1, x2 and Xxs.
Give each answer correct to 4 decimal places.

x1 = §.358899
X2 = 4520575
xs = 4.591566

4.35%9, 4.5206, 4.591S

8 Show that the equation x> — 6x — 10=0 can be rearranged to give x = V(6x + 10).
x> —6éx—10 =0

x> = éx + 10

x = v(6x + 10)

Proved

9 The amount of medicine in a patient's blood, in mg, after n hoursis P. where
Po =50
Pn+1=0.75P» + 30
Work out the amount of medicine in the blood after 3 hours.
Give your answer to the nearest whole number.

P. = 675
P. = 80.625
Ps = 90.469
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10 Using Xn+1=5+7+ Xn
with Xo=6
Find the values of x1, x2 and Xs.
Give each answer correct to 4 decimal places.
x1 = 6166667
x2 = 6.135135
x3 = 6.140969
............ 6.1667, 61351, 6.1410
11  Show that the equation x3+4x =6 can berearrangedto give x =6+ (x> + 4).
x>+ 4x = 6
x(CP +4) =6

x=6<=02+9)

12

P:
P
Ps
P4

Proved

The number of fish in alake n months from now is P. where
Po = 1000

Pn+1=1.1P» — 200

Work out the number of fish in the lake 4 months from now.
Give your answer to the nearest whole number.

=900
=790
= 669
= 5359
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13 Starting with xo = 2, use the iteration formula
Xn+1 = V(12 — Xn)
twice to find an estimate for the solution to x3 + x = 12
Give your answer correct to 3 decimal places.

x1 = 215643
x2 = 2.14329

14  Show that the equation x> — 3x — 4=0 can berearranged to give x = v(3x + 4).

¥ =3x-4=0
X =3x+ ¢
x =v(3x + q)

Proved

15  Theamount of medicinein a patient's blood, in mg, after n hoursis Pn where
Po=0
Pn+1=0.6Pn + 30
Work out the amount of medicine in the blood after 4 hours.
Give your answer to the nearest whole number.

P. = 30

P. = 4%

Ps = §8.%
P, = 6528
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16  Starting with xo = 2, use the iteration formula

Xn+1 =
Xn2+4

twice to find an estimate for the solutionto x3+4x =9
Give your answer correct to 2 decimal places.

112500
1.70920

X1
X2

\

17  Starting with xo = 3, use the iteration formula
Xn+1 = V(3%n + 8)
three times to find an estimate for the solutionto x® — 3x — 8=0
Give your answer correct to 3 decimal places.

x1 = 257128
x2 = 2.50473
x3 = 2.4940%

........................ 2499
/1
18  Thenumber of fish in alake n months from now is Pn where
Po = 1000
Pn+1 = 13Pn - 200
Work out the number of fish in the lake 4 months from now.
Give your answer to the nearest whole number.
P. = 1100
P, =1230
Ps = 1399
P. = 1618.7
1,619 fish
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19  Starting with xo = 2, use the iteration formula

Xn+1 =
Xn2+ 2

three times to find an estimate for the solutionto x°+ 2x = 3
Give your answer correct to 2 decimal places.

x1 = 0.50000
X2 = 1.33333
xs = 0.79412

.......................... 079
Lo i
20  Starting with xo = 5, use the iteration formula
Xn+1 = \/(3Xn + 12)
four times to find an estimate for the solutionto x> — 3x — 12=0
Give your answer correct to 3 decimal places.
x1 = S.19618
x2 = §.25247
x3 = §.26353
xa = 527310
........................ 5273
L1 i
21  The number of trout in alake at the start of month nis Pn where
Po =200
Pn+1 = 13Pn - 20
Work out in which month the number of trout first exceeds 700.
P, = 240
P, = 292
Ps = 3596
P4 = ‘l‘i75
Ps = 561.7
Pe = 710.2
first over 700 is month 6
month 6
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22 Using Xn+1=2+ )312
with xo=3
() Find the values of x1, Xz and Xs.
Give each answer correct to 4 decimal places.
(b) Explain the relationship between the values of x1, x2 and x3 and the equation x3 — 2x% —
11=0
x1 = 3222222
x2 = 3.059453
xs = 3.175182
the values are success:ive approximatiops tg , (a) x1 = 3.2222, x, = 3.059S, x5
(converge to) a solution of the equation x> — 2x* — = 31752 (b) they get closer to
=0 .4 solution of x° = 2x* = 11 = 0
/2
23 Using Xn+1=V(5xn + 13)
with xo=7
(a) Find the values of xa1, X2 and x3. Give each answer correct to 2 decimal places.
(b) Explain the relationship between the values of x1, X2 and xz and the equation x> — 5x —
13=0
x1 = 6.928203
X2 = 6.9022497
x3 = 6.8392839
(a) x1 = 6.93, x> = 6.90, xs = 6.39 (b) The values get
closer and closer to a solution of the equation, so each
value is an approximation (estimate) for a solution of x
...................... T oBE0
E
24 Thenumber of trout in alake at the start of month nis Pn where
Po =300
Po+1=1.2Pn — 20
Work out in which month the number of trout first exceeds 800.
P, = 3490
P, = 388
Ps = 4456
P.s = §149.7
Ps = §97.7
Ps = 697.2
P; = 816.6
first over 800 is month 7 month 7
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25 Using Xn+1=4+ 2
with xo=5
() Find the values of x1, Xz and Xs.
Give each answer correct to 4 decimal places.
(b) Explain the relationship between the values of x1, x2 and x3 and the equation x3 — 4x? —
5=0
x1 = 9.200000
X2 = 4.2834497
xs = 4.2725l]
the values are success:ive approximatiops tg , (a) x1 = 4.2000, x> = 4.2834, x
(converge to) a solution of the equation X’ — 4x* = _"¢ 595¢ (b) they get closer to
50 .a solution of x> = 4x* = S =0
/2
26 Using Xn+1=V(Xn + 4)
with xo=1
(a) Find the values of xa1, X2 and x3. Give each answer correct to 2 decimal places.
(b) Explain the relationship between the values of x1, X2 and x3 and the equation x* — x — 4
=0
x1 = 1.709976
x2 = 1.787357
x3 = 1.79539S
(a) x1 = 171, x2 = 1.79, xs = 1.30 (b) The values get
closer and closer to a solution of the equation, so each
value is an approximation (estimate) for a solution of x*
....................... TXTAE0
E
27  The number of trout in alake at the start of month nis Pn where
Po =500
Pn+1=1.3Pn — 30
Work out in which month the number of trout first exceeds 1000.
P, =620
P, =776
Ps = 978.8
P. =1262.49
first over 1000 is month 4
month 4
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28 USNg Xn+1=4+ ng

with xo=5

() Find the values of x1, Xz and Xs.

Give each answer correct to 3 decimal places.

(b) Explain the relationship between the values of x1, x2 and x3 and the equation x3 — 4x? —

9=0
x1 = 4.360000
X2 = 4.47344S
Xs = 9.9499737
the values are successive approximations to (a) x1 = 6.360, x2 = 4.473, xs =
(cin\éerge to) a solution of the equation x> — 4x> — 4.450 (b) they get closer to a

solution of x> — 4x*> — 9 =0

29 Using Xn+1=V(Xn +4)
with xo=2
(a) Find the values of xa1, X2 and x3. Give each answer correct to 2 decimal places.
(b) Explain the relationship between the values of x1, X2 and x3 and the equation x* — x — 4

=0
x1 = 1.81712)

x> = 1.798463
xs = 1.796544

(a) x1 = 1.32, x> = 1.80, xs = 1.30 (b) The values get
closer and closer to a solution of the equation, so each
value is an approximation (estimate) for a solution of x*

....................... XIS
/2
30  Thenumber of trout in alake at the start of month nis Pn where
Po =300
Pn+1=1.15P, — 20
Work out in which month the number of trout first exceeds 500.
P1 = 328
P, = 353.%
Ps = 386.8
Ps = 424.%
Ps = G68.6
Ps = S18.8
first over S00 is month 6
month 6
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31 USiNg Xa+1=4+ X62

with xo=5

() Find the values of x1, Xz and Xs.

Give each answer correct to 3 decimal places.

(b) Explain the relationship between the values of x1, x2 and x3 and the equation x3 — 4x? —

6=0
x1 = 4.260000
X2 = §.333749
X3 = §.31946S
the values are successive approximations to (a) 1 = 4.240 x> = 4.334, xs =
gco—n\éerge to) a solution of the equation x> — 4x> — 4.319 (b) they get closer to a

solution of x> — 4x*> — 6 = 0

32 Theequation x3+4x?=12 hasasolution near x = 2.
Usetheiteration formula xn+1 = V(12 + (xa +4)) with xo =2 to find this solution correct to
2 decimal places.
Y ou must show your iterations.

x1 = 1.4192
X2 = |.9888
xs = 1.4786
xa = 1.9800
xs = 1.4798
so x = 1.9%8

33 (@) Show that the equation x> — 3x — 9=0 hasasolution between x =4 and x = 5.
(b) Starting with xo = 4, use theiteration formula Xn+1 = V(3xn + 9) threetimesto find an
estimate for the solution.
Give your answer correct to 3 decimal places.

f(4) = =S
f(s) =1

sign change
X1 = 458258
X2 = 4.76996
X3 = 4.82787

\

(a) Proved (b) 4.323
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34 (&) Show that the equation x°+ 9x =4 hasasolution between x = 0and x = 1.

3
(b) Show that the equation x3+ 9x =4 can be rearranged to give x = g - ); .
3

(c) Starting with xo = 0, usethe iteration formula Xn+1 = g - X; twice to find an estimate

for the solutionto x°+ 9x = 4

Give your answer correct to 3 decimal places.
f&) =x>+9% -4
#0) = -4
) =6
sign change so a solution between 0 and |
x=4-x
x=4_x

9 9

xi = 0.44444
%2 = 0.43469 (a) Proved (b) Proved (c) 0.43S

35 Theequation x*— x —8=0 hasasolution near x = 3.
Usetheiteration formula Xn+1 =V(xn + 8) with xo =3 to find this solution correct to 2
decimal places.
Y ou must show your iterations.

x1 = 3.3/66
x2 = 3.3640
xs = 3.371]

xa = 3.3721
xs = 3.3723
so x = 3.37

36  (a) Show that the equation x® — 2x — 2=0 hasasolution between x =1 and x = 2.
(b) Starting with xo = 1, use the iteration formula xn+1 = V(2xa + 2) threetimesto find an
estimate for the solution.
Give your answer correct to 3 decimal places.

() = -3
fQ2) =2
sign change
x1 = 1.58740
x: = 1.72968
x3s = 1.7608]

\

\

(a) Proved (b) 1.761
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37  (a) Show that the equation x®+ 7x =1 hasasolution between x = 0and x = 1.

3
(b) Show that the equation x°+ 7x =1 can berearranged to give X = % - X7 .
3
(c) Starting with xo = 0, usethe iteration formula Xn+1 = % - X; twice to find an estimate
for the solutionto x>+ 7x =1
Give your answer correct to 3 decimal places.
&) =x>+7x -1
#0) = -1
Q) =7
sign change so a solution between 0 and |
x=1- xf
R d-%
x1 = 019286
%2 = 014244 (a) Proved (b) Proved (c) 0.142

38 Theequation x> — 3x*=8 hasasolution near x = 4.
Usetheiteration formula xn+1 =3+ 8+ xa? with xo =4 to find this solution correct to 2
decimal places.
Y ou must show your iterations.

x1 = 3.5000
X2 = 3.653l
x3 = 3.5995
Xa = 3.6175
xs = 3.6113
Xe = 3.6134
x7 = 3.6127
so x = 3.6l x = 3.6)

39 (&) Show that the equation x°+ 4x*> — 20=0 hasasolution between x =1 and x = 2.
(b) Starting with xo = 1, use theiteration formula Xn+1 = V(20 + (Xn + 4)) threetimesto find
an estimate for the solution.
Give your answer correct to 3 decimal places.

Q) = -IS
f(2) = 4
sign change
x1 = 2.00000
x: = 1.82574
x3 = 1.8528S

\

\

(a) Proved (b) 1.8353
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40 (&) Show that the equation x+5x =1 hasasolution between x = 0and x = 1.

3
(b) Show that the equation x3+5x =1 can be rearranged to give x = é - X5 .
3

(c) Starting with xo = 0, usethe iteration formula Xn+1 = é - X; twice to find an estimate

for the solutionto x3+5x =1

Give your answer correct to 3 decimal places.
flx) = x* + Sx = |
#0) = -1
fQa) =5
sign change so a solution between 0 and |
Sx=1-x
x=1Ll_x

s S

x1 = 0.20000
%2 = 09840 Ca) Proved (b) Proved (c) 0.198

41  Theequation x*— 2x*=2 hasasolution near x = 3.
Usetheiteration formula Xn+1=2+ 2+ x> withxo =3 to find this solution correct to 2
decimal places.
Y ou must show your iterations.

x1 = 22222
x2 = 2.9050
xs = 2.345%
Xa = 2.363S
xs = 2.3580
X6 = 2.3597
x7 = 2.3592
xs = 2.3593
so x = 2.36

42 () Show that the equation x3+x — 15=0 hasasolution betweenx =2 and x = 3.
(b) Starting with xo = 2, use the iteration formula xn+1 = V(15 — xn) threetimesto find an
estimate for the solution.
Give your answer correct to 3 decimal places.

f(2) = -$
f(3) = IS
sign change
x1 = 2.35133
x: = 2.32996
x3 = 2.33127

\

\

(a) Proved (b) 2.33)

stemup.co.uk


https://stemup.co.uk

StemUp Model Solution Iteration

43 (@) Show that the equation 2x3 — x> —5=0 hasasolution between x =1 and x = 2.
(b) Show that the equation 2x3 — x* — 5=0 can berearranged to give x=v(5+ (2x — 1)).
(c) Starting with xo = 1, use the iteration formula xn+1 =V(5+ (2xa — 1)) twiceto find an
estimate for the solutionto 2x® — x> —5=0
Give your answer correct to 3 decimal places.

let f(x) = 2> = x* = §
Q) = -4

fQ2) =7

change of sign so a solution between | and 2
W 2-¥-5=0
23 -x*=§
*(2x-1) =5
X¥=5S+0x-1)
x=v(Ss+x-1)
() x2 = 2.23607

x2 = 1.2000]

(a) Proved (b) Proved (c) 1.200

44 (@) Show that the equation x®> —x — 1=0 hasasolution between x = 1 and x = 2.
(b) Starting with xo = 1, use the iteration formula xn+1 = V(xn + 1) threetimesto find an
estimate for the solution.
Give your answer correct to 3 decimal places.

Q1) = -
f2) =$
sign change
xi = 1.25992
x: = 1.31229
x3 = 1.3223$

\\

(a) Proved (b) 1.322

45 (@) Show that the equation x> — 4x — 4=0 hasasolution between x =4 and x = 5.
(b) Starting with xo = 4, use theiteration formula Xn+1 = V(4xn + 4) threetimesto find an
estimate for the solution.
Give your answer correct to 3 decimal places.

f(4) = -4
f(s) =1
sign change
x1 = 4.97214
X2 = 4.67852
X3 = 4.76593

\

\

(a) Proved (b) 4.766
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46 (&) Show that the equation x°+ 6x =2 hasasolution between x = 0 and x = 1.
(b) Show that the equation x°+ 6x =2 can berearranged to give x = (2 — x°) + 6.
(c) Starting with xo = 0, use the iteration formula xn+1 = (2 — Xa°) + 6 threetimesto find an
estimate for the solutionto  x* + 6x = 2
Give your answer correct to 3 decimal places.
let f(x) = x> + 6x — 2

f(0) = -2

) =5

change of sign so a solution between 0 and |
W) <+ 6x =2

bx =2 -x*

x=02-x)<+6
(c) x» = 0.33333
x2 = 032716

X = 0.32750 (a) Proved (b) Proved (c) 0.327

47 (&) Show that the equation x* — 3x> — 6=0 hasasolution between x = 3 and x = 4.
(b) Starting with xo = 3, use the iteration formula xn+1 =3+ 6+ xa® threetimesto find an
estimate for the solution.
Give your answer correct to 3 decimal places.

f(3) = -6
f(4) =10
sign change
x1 = 3.66667
X2 = 3.49628
x3 = 3.505/8

(a) Proved (b) 3.50S

48 (@) Show that the equation x°+ 4x*>=10 hasasolution betweenx = 1and x = 2.
(b) Show that the equation x°+ 4x*=10 can berearranged to give x = V(10 < (x + 4)).
(c) Starting with xo = 1, use the iteration formula xn+1 = V(10 + (xn + 4)) threetimesto find
an estimate for the solution to x® + 4x? = 10
Give your answer correct to 3 decimal places.

let £(x) = x> + 4x* = 10

Q) ==

f2) =14

change of sign so a solution between | and 2
) X + 4 =10

X*(x +4) =10

X =10+ (x+4)

x =00 + (x + 4))

() x1 = 1.9142]

x2 = 1.359049

xs = 1.36602 (a) Proved (b) Proved (c) 1.366
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49 (@) Show that the equation x°+ 2x*>=32 hasasolution betweenx =2 and x = 3.
(b) Show that the equation x°+ 2x?> =32 can be rearranged to give x = V(32 < (X + 2)).
(c) Starting with xo = 2, use the iteration formula xn+1 = V(32 + (xn + 2)) twiceto find an
estimate for the solutionto x> + 2x? = 32
Give your answer correct to 3 decimal places.

let f(x) = x> + 2x*> — 32

f2) = -6

f(3) =13

change of sign so a solution between 2 and 3
B) P+ 23 = 32

X*(x +2) = 32

X*=32+K+2)

x=v(32 + (x+2)

(c) x1 = 2.82843

X2 = 2.57438 (a) Proved (b) Proved (c) 2.574

50 (&) Show that the equation x°+ 2x*>=31 hasasolution betweenx =2 and x = 3.
(b) Show that the equation x3+ 2x* =31 can berearranged to give x = V(31 + (x + 2)).
(c) Starting with xo = 2, use the iteration formula xn+1 = V(31 + (xa + 2)) threetimesto find
an estimate for the solutionto  x3 + 2x? =31
Give your answer correct to 3 decimal places.

let f(x) = x> + 2x° = 3|
f2) = -Is

f(3) = 14

change of sign so a solution between 2 and 3
®) 2+ 27 =31

X(x +2) = 3l
=31+ k+2)
x=v(@3l + (x+2))
(c) x1 = 2.78388

X2 = 2.54560

xs = 2.611497

(a) Proved (b) Proved (c) 2.61
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