(S4ONTOUREDUCATION

Website: contoureducation.com.au | Phone: 1800 888 300
Email: hello@contoureducation.com.au

VCE Mathematical Methods 34

Pseudocode & its Exam Skills [2.7]
Homework Solutions

Admin Info & Homework Outline:

ﬁl
Student Name

Questions You Need Help For

Compulsory Questions Pg2 —Pg13

Supplementary Questions Pg 14 — Pg 22



https://www.contoureducation.com.au/
mailto:hello@contoureducation.com.au

G-lo NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Section A: Compulsory Questions

Sub-Section [2.7.1] : Evaluate Pseudocode with Conditional Statements @&

and Loops

Question 1
The following pseudocode segments each print a value. Write down the value that is printed.

a. x «5
ifx > 3
X < x + 2
end if
print(x)

b. y « 10
ify <5
yey-—3
else
y ey +4
end if
print ()

14

c. z« 1
whilez < 4
z e« z+1
end while

print (2)

J
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Question 2

a a < 3
forifrom1to3
ifa <5
a«<a+ 2
end if
end for
print (a)

The following pseudocode segments each print a value. Write down the value that is printed.

7

- Iteration i

w

a before if

2
3

5

7

Condition a < &

e

e

No

a after if

b. b <6
whileb > 2
if b iseven
b«<b—3
else
be«<b-1
end if
end while
print (b)

Iteration b before loop

6

Condition b > 2?
Yes
Yes

Mo

b even?

Yes

b after update
3
2
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c. c«<1
forj « 1to4
if j iseven
c«<c+3
else
c<c+1
end if
end for

print (¢)

!

— Iteration j ¢ before update J even?

 after update
2
[ 4
6

9

Space for Personal Notes
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Question 3 ))}
The following pseudocode segments each print values. Write down the values that are printed.
a a«< 1
b « 2
forifrom1to3
for j from 1 to 2
if a is even
be<b+a
else
a<a+j
end if
end for
end for
print (a, b)
a=20=12
Outer i Inner j a before i even? Action taken a after b after
T 1 1 1 No a+—a+j=2 2 2 [
_ 1 2 2 Yes be—b+a=4 2 4 |
2 1 2 Yes be—b+a=6 2 ]
] 2 2 2 Yes beb+a=8 2 8 —
] 3 1 2 Yes beb+a=10 2 10 |
3 2 2 Yes be=b+a=12 2 12
b. x « 3
y « 10
whiley > 5
for j from 1 to 2
if x is even
yey—j
else
x < x+1
end if
end for
end while
print (x,y)
c=4,y=95
While Iteration xr before y before Inner ) r even? Action Taken x after y after
] 1 3 10 1 No r—z+1=4 4 10
4 10 2 Yes y+—y—2=8 4 8
2 4 8 1 Yes ye—y—1=7 4 7
4 7 2 Yes ye—y—2=95 4 5
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C. p« 2
q < 8
for j from 1 to 3
for k from 1 to 2
if g is even
pe<p+tk
q<q-1
else
q<q-—-p
end if
end for
end for

print (p, q)

p=4,q=-9

Space for Personal Notes
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Q>

Sub-Section [2.7.2] : Evaluate and Understand the Pseudocode for
Different Implementations of Newton's Method

Q)
®

Question 4
An implementation of Newton’s method is shown below.

define newton(f (x), xq, n):
df (x) < the derivative of f(x)
for i from 1 ton do
if df (xo) = 0then
return "Error: Division by zero"

else
_ £ (xo)
Xo < Xo af(xo)
end if
end while
return x,

Consider calling the function newton(x? - 3, 2, 3).

a. How many iterations are performed?

)

b. What is the final value of x,. Give your answer correct to three decimal places.

1.732
Iteration Xn Xpo1 | ¥po1 — Xn |
(5] 2. 1.75 9.25
1 1.75 1.73214| ©.8178571
2 1.73214|1.73205|0.0000920471
3 1.73205(1.73205|2.44585 <107

Space for Personal Notes
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Question 5
An implementation of Newton’s method is shown below.

define newton(f (x), xq, n, tol):
df (x) « the derivative of f(x)
i <0
Xn < Xg
whilei < ndo
if df (x,,) = 0then
return "Error: Division by zero"

f(xn)
xn+1 < xn _df(-;ln)

if —tol < xp41 — x, < tol then
return x, 4
Xp < Xp+1
i<i+1
end while
return x,

Consider calling the function newton (x3 — x2 + 1,2,30,0.001).

a. Find the final return value. Give your answer correct to four decimal places.

—0.7549

Iteration Xn Ml | %pe1— 2t
a 2. 1.375 3.625
1 1.375 8.75a1a87 9.5834893
2 @.75e107 | -2.1797% 2.596989
3 -2.17979 | -1.42183 8.75796
4 -1.42183 |-@.984494 8.437332
5 -8.984494]-6.795138 8.189356
& -9.795138|-8.7556433| ©.6387853
7 -8.756433( -@.75488 9.80e15525
= _@.75488 |-©.754878|2.44653 « 10°°

b. State the value of i when the algorithm terminates.
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Question 6 ))}

An implementation of Newton’s method is shown below.

define newton(f (x), xq, n, tol):
df (x) < the derivative of f(x)
i <0
Xn < Xg
whilei < ndo
if df (x,) = 0then
return "Error: Division by zero"

f(xn)
xTL+1 < xn - df(;n)

if —tol < xp41 — x, < tol then
return x,, 4,
Xn < Xp41
i<i+1
end while
return x,,

Consider calling the function.

a. Find the final return value of newton (x> — 5x2 + 1,1,2,0.01).

0.4772
Iteration Er Ko | #pe1 — 2 |
a 1. 8.571429| 8.438571
1 B8.5714239|a_ 477217 | 8.8942118
2 8.477217| 8.46988 |0.08733677

2

b. The function newton (x(x +2)(x — 2)'\/5'

2000, 0.0001) is called. Find the final return value.

7
Oscillating sequence. We return ragn, =

4
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Sub-Section: The ‘Final Boss'

o>
Q
©

Question 7

m < 2
n < 3
forifrom1to3
for j from 1 to 2
ifm+n>5
mem+ j
ne<n-1
else
meem+ 2
nen+1
end if
end for
end for
print(m,n)

a. Consider the pseudocode shown below. Determine the final values of m and n.

V) )

m=12n= -1

— i Jj m+nbefore Condition > 5?  Action Taken

1 1 5 No méem+2=4n 4
1 2 8 Yes m+m+2=6n-
— 2 1 9 Yes mé—m+1=Tmn
2 2 9 Yes méem+2=9mn+
3 10 Yes méem+1=10.n 4
1 3 2 10 Yes m+ m-+ 2 12, 1 ¢

m after

n after

4
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b. An implementation of Newton’s method is shown below.

define newton(f (x), xq, n):
df (x) « the derivative of f(x)
for i from 1 to n do
if df (xo) = 0then
return "Error: Division by zero"

else
_ f(xo)
Xo < Yo ar(xo)
end if
end while
return x,

The call newton(sin(x), x,, 10) is made.

State all values of x, for which the function returns an error.

f'(x) = cos(x). Solve cos(x) =0 = x =nm + % where n € Z.

So an error is returned if x, = nr * % wheren € Z.
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c. The bisection algorithm is a method for approximating solutions to the equation f(x) = 0. As inputs, the
algorithm takes a function f, an interval [a, b] which should contain a root of f, and a tolerance €, which the
approximate solution is within of the exact solution. Pseudocode is shown below:

define Bisection (f,a, b, €)
if f(a) X f(b) = 0

print("Bisection method fails.")

return None
end if

while |b — a| > 2¢
a+b
e

2
if fm) =0
returnm
end if

if f(a) X f(m) < 0
b m
else
a < m
end if
end while

a+b
2

return

i.  What happens when we call Bisection (x3 + 3x + 5,—4,—2,0.01).

We get the output “Bisection method fails”.
This is because f(—4) = —71 and f(—-2) = —9
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ii. Find the return value of Bisection (x3 + 3x + 5,—2,—1,0.01).

—1.1484375

nlag= AeseurceFunction["BizectionMethodFindRoot™] [H"3 +3 K+ 5,

i{x, -2, -1}, 8, 8, "Steps"]

steps a fla] b f[b]
1 |- 2.0e08008 -9. - 1. 0BEa0aa 1.
2 |-1.5000008| -2.875 [-1.0000008 1
3 |-1.2500083( -@,793125 [-1.0000080 1.
it[s8]= 4 |-1.2508088| -8,7083125 [-1.1250000 | @.281172
5 |-1.1875008| -@. 237061 [-1.1250000| 0._201172
B |-1.1562588|-8.8145560(-1.125000a | @_281172
7 |-1.1562500|-0.0145560(-1.1406250 |0, 0041429
B |-1.1562588|-8.8145560(-1.148437% |@. 2480033

[52]= Abs[=1.15625 - {-1.148625) ]

Outfs2]= B.@15625

-1.15625 + {-1.140825)
|a7] = NumberForm 3 5 ]

71 MumberFarm=

-1.148437%

Space for Personal Notes

MM34 [2.7] - Pseudocode & its Exam Skills - Homework Solutions




G-lo NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Section B: Supplementary Questions

Question 8
The following pseudocode segments each print a value. Write down the value that is printed.

a x < 8
ifx > 5
X < x — 3
end if
print(x)

b. y « 4
ify <3
y«<y+6
else
ye<y-—-1
end if
print ()

C. z « 2
whilez < 6
Z << z+ 2
end while
print (2)

)

Space for Personal Notes
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a.

Question 9

a <« 2
fori « 1to4
if a is even

a < a+ 3

else

a<a+ 2

end if
end for
print(a)

The following pseudocode segments each print a value. Write down the value that is printed.

11

Iteration 1

(Y]

(¥¥]

a before

2

a even?

Yes

No

No

Mo

Action Taken

a+—a+d=>5
a+—a+2 ]
a+—a+2=210

a+—a+2=11

a after

un

b « 10
whileb > 4
if b is even

b«<b—2

else

b«<b-—3

end if
end while
print(b)

1

Iteration

b even?
Yes
Yes

Yes

Action Taken
b—b—-—2=8
h+—b

bi-ab-2=4

b after
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c. c«<1
forj « 1to5
if jiseven
c<c+2
else
c—c+ 4
end if
end for

print(c)

— 117

— Iteration j ¢ before

] even?

No

Yes

Action Taken

« after

Space for Personal Notes
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Question 10

a a <« 2
b « 3
forifrom1to2
for j from 1 to 3
if aiseven
b«b+]j
a«<a+1
else
a<a+ 2
end if
end for
end for
print(a, b)

The following pseudocode segments each print values. Write down the values that are printed.

V) )

—Ja=13.0=4

Outer i Inner ) a before a even? Action Taken a after
1 1 2 Yes beb+1 La—a+1=3 3

1 2 3 No a+—a+2=5 5

o
1
1l

No a+— a-+

w

(%)
|
0

2 1 7 No a < a+:

b after
4

4
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b. x «5
y « 12
whiley > 6
for j from 1to 3
if x iseven
yey—2
else
x < x+1
end if
end for
end while
print(x,y)
— =0y |
—_— First while iteration (y = 12): —
] r Even? Action New r New y |
No r r+1=6 6 12
— 2 6 Yes y y—2=10 6 10 —
6 Ye y y—-2=28 6 8
Second while iteration (y = 8):
J r Even? Action New r New y
6 Yes ye—y—2=26 6 6
2 6 Yes ye—y—2=4 6 4
6 Yes ye—~y—2=2 6 2
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c. p«1
qg < 10
for j from 1 to 4
for k from1to 2
if g is even
pe<p+t+k
q<q-—2
else
qe<q-1
end if
end for
end for

print(p, q)

p=13,q=—6

2 2 4
1 1 2
)
4 2
4 2 4

Even?

Action

p p
p—p+
p« p+
pep+
pep

! p+
Pe—p-
Ppep+

p after q after |
=24 qg—2=28 2 8
Llqe—q—-2=6 4 6 —
), q qg—2 i 5 4
7.q9 q—2=2 7 2 B
=8.q q 2=10 —
10,g«—q—2 2 2
11,9 q—2 1 4 [
13.q—q—2 6 3 6

Space for Personal Notes
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Sub-Section [2.7.1] : Evaluate and Understand the Pseudocode for
Different Implementations of Newton’'s Method

Q)
®

Question 11

An implementation of Newton’s method is shown below.

define newton(f (x), xq, n):
df (x) < the derivative of f(x)
for i from 1 ton do
if df (x,) = 0then
return "Error: Division by zero"

else
_ £ (xo)
Xo < %o ar(xo)
end if
end while
return x,

Consider calling the function newton (x2 — 5,2,5).

a. How many iterations are performed?

b. What is the final value of x,. Give your answer correct to four decimal places.

2.2361
Iteration Xn Xna1 | %pn.1 = Xn |
) 2. 2.25 9.25
1 2.25 |2.23611| ©.0138889
2 2.23611(2.23607| 0.0000431332
3 2.23607|2.23607|4.16014 x 10719
4 2.23607|2.23607 0.

Y

Space for Personal Notes
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Question 12
An implementation of Newton’s method is shown below.

define newton(f (x), xq, n, tol):
df (x) < the derivative of f(x)
i <0
Xn < Xg
whilei < ndo
if df (x,) = 0then
return "Error: Division by zero"

f(xn)
xn+1 < xn _df(;n)

if —tol < xp41 — x, < tol then
return x,,,,
Xn < Xnt1
i«<i+1
end while
return x,,

Consider caling the function newton (x3 — x? + 5,2,30,0.0001).

a. Find the final return value. Give your answer correct to four decimal places.

—1.4334

Iteration Xn Hpa1 {3021 - >nlt
a 2. 8.875 1.125
1 a.875 |-8.89286 8.96786
2 -8.09286|-5.31689 2.77676
3 -5.316089|-3.49774 1.81836
4 —-3.49774|-2.35292 1.14481
5 —-2.35292|-1.71662 ©.636306
G -1.71662|-1.47176 0.244855
7 ~-1.47176|-1.43426 B8.8374961
a -1.43426]-1.43343| @.00B836399
9 —1.43343|-1_43343|4_ 18708210877

b. State the value of i when the algorithm terminates.
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Question 13 ))}

An implementation of Newton’s method is shown below.

define newton(f (x), xq, n, tol):
df (x) < the derivative of f(x)
i <0
Xn < Xg
whilei < ndo
if df (x,,) = 0then
return "Error: Division by zero"

f(xn)
xn+1 < xTL _df(;n)

if —tol < xp41 — x, < tolthen
return x,,,,
Xn < Xp4a
i<i+1
end while
return x,,

Consider calling the function.

a. Find the final return value of newton (x3 — 2x2 + 4,1,2,0.001).

b2
w1}
=]
o

Iteration| x, Xpal 1 %po1 — ¥p |
% 1. 4. 3.
1 4. 2.875 1.125
2 2.875|2.03026| ©.844741

7

b. The function newton (x(x +7)(x — 7)'\/5'

5001, 0.0001) is called. Find the final return value.

N

Oscillating sequence. We return rsp01 = —

MM34 [2.7] - Pseudocode & its Exam Skills - Homework Solutions ‘22




(S4ONTOUREDUCATION

Website: contoureducation.com.au | Phone: 1800 888 300 | Email: hello@contoureducation.com.au

VCE Mathematical Methods 34

Free 1-on-1 Support

Be Sure to Make The Most of These (Free) Services! -L}‘

» Experienced Contour tutors (45+ raw scores, 99+ ATARs).
» For fully enrolled Contour students with up-to-date fees.
» After school weekdays and all-day weekends.

1-on-1 Video Consults Text-Based Support

» Book via bit.ly/contour-methods-consult-2025
(or QR code below). » Message +61 440 138 726 with questions.

» One active booking at a time (must attend » Save the contact as “Contour Methods".
before booking the next).

Booking Link for Consults
bit.ly/contour-methods-consult-2025

Number for Text-Based Support
+61 440 138 726



https://www.contoureducation.com.au/
mailto:hello@contoureducation.com.au
https://bit.ly/contour-methods-consult-2025
tel:+61440138726
https://bit.ly/contour-methods-consult-2025
https://bit.ly/contour-biology-consult-2025
https://bit.ly/contour-biology-consult-2025
tel:+61440138726
tel:+61440138726

