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2026 VCE General Mathematics Examination 1 (NHT) external assessment report
[bookmark: _Toc167708846]2026 VCE General Mathematics Examination 1 (NHT) external assessment report
[bookmark: TemplateOverview]This report provides sample answers, or an indication of what answers may have included. Unless otherwise stated, these are not intended to be exemplary or complete responses.
	Question
	Correct answer
	Comments

	1
	D
	Referring to the percentage segmented bar chart, the total percentage of days when the weather was rainy is the sum of the percentage of days when the weather is ‘rainy, cold’ and ‘rainy, hot’.  
20% + 40% = 60% 
60% of 300 = 180

	2
	B
	Range = maximum – minimum
13 – 5 = 8

	3
	D
	Removing the largest value will cause BOTH mean and standard deviation to decrease. 
Total sum of values will be less and the spread will be less.

	4
	A
	Total number of adults = 8 + 16 + 15 + 13 + 18 + 15 + 9 + 5 + 1 = 100
Median is in the 4th column, 4.85 < 4.90
Third quartile is in the 6th column, 4.95 < 5.00
The third quartile log10(annual income) lies between 4.95 and 5.00
Income limits are 104.95 = $89 125 and 105.00 = $100 000
89 125  92 000  100 000

	5
	D
	Checking each option:
A	[image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:12px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mfrac><mrow><mn>11</mn><mo>+</mo><mn>14</mn></mrow><mn>38</mn></mfrac><mo>&#xA0;</mo><mo>=</mo><mo>&#xA0;</mo><mn>65</mn><mo>.</mo><mn>78</mn><mo>.</mo><mo>.</mo><mo>.</mo><mo>%</mo></math>","origin":"MathType Legacy","version":"v3.26.0"}]		INCORRECT

B	[image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:12px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mfrac><mn>5</mn><mrow><mn>5</mn><mo>+</mo><mn>11</mn></mrow></mfrac><mo>&#xA0;</mo><mo>=</mo><mo>&#xA0;</mo><mn>31</mn><mo>.</mo><mn>25</mn><mo>%</mo></math>","origin":"MathType Legacy","version":"v3.26.0"}]		INCORRECT

C	[image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:10px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mfrac><mn>4</mn><mrow><mn>4</mn><mo>+</mo><mn>4</mn></mrow></mfrac><mo>&#xA0;</mo><mo>=</mo><mo>&#xA0;</mo><mn>50</mn><mo>%</mo></math>","origin":"MathType Legacy","version":"v3.26.0"}]			INCORRECT

D	[image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:10px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mfrac><mrow><mn>8</mn><mo>+</mo><mn>15</mn></mrow><mn>32</mn></mfrac><mo>=</mo><mo>&#xA0;</mo><mn>71</mn><mo>.</mo><mn>875</mn><mo>%</mo></math>","origin":"MathType Legacy","version":"v3.26.0"}]		CORRECT

	6
	C
	In Test 1, mean + 2 standard deviations = 86, 70 + 2s = 86, s = 8
In Test 2, mean – 1 standard deviation = 54, 70 – s = 54, s = 16
s (Test 1) + s (Test2) = 8 + 16 = 24

	7
	A
	z-score =  [image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:12px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mfrac><mfenced><mrow><mi>v</mi><mi>a</mi><mi>l</mi><mi>u</mi><mi>e</mi><mo>-</mo><mi>m</mi><mi>e</mi><mi>a</mi><mi>n</mi></mrow></mfenced><mi>s</mi></mfrac></math>","origin":"MathType Legacy","version":"v3.26.0"}]     





	8
	D
	coffees sold = 350 – 6 × 30 
                       350 – 180 = 170

	9
	B
	Data can be tabulated as
	Day
	1
	2
	3
	4
	5

	Min temp
	8
	10
	7
	9
	8


A calculator can be used to calculate Pearson’s correlation coefficient.
r = – 0.138675… » – 0.139

	10
	A
	Inspection of the graph suggests a transformation which stretches out the upper end of the scale of age or compresses the upper end of the scale of health cost. The possible transformations are:

[bookmark: MTBlankEqn](age)2, log (health cost) or .
(age)2 is the only option listed.

	 11
	A
	Reject Options C and D as causation cannot be concluded.

Referring to the equation of the least squares line, as training time increases, the RHS will get smaller because of the negative gradient, this means that  will decrease but completion time will increase.

	12
	D
	The prediction of the reciprocal of completion time when training time = 11.5

   = 0.2 – 0.01 ´ 11.5 = 0.085
Residual = actual – predicted
– 0.005 = actual – 0.085
Actual = 0.085 – 0.005 = 0.080	

Completion time =  = 12.5 hours

	13
	B
	The five values involved are (in day order): 5.70, 5.80, 6.00, 6.20, 5.90
In numerical order the values are 5.70, 5.80, 5.90, 6.00, 6.20

	14
	C
	The largest smoothed value will most likely include day 9, 6.5.
Check the three-mean smoothed values, which include day 9.
Day 6: (5.80 + 6.00 + 6.20)/3 = 6.00
Day 7: (6.00 + 6.20 + 5.90)/3 = 6.0
Day 8: (6.20 + 5.90 + 6.50)/3 = 6.20
Day 9: (5.90 + 6.50 + 5.60)/3 = 6.00

	15
	C
	Least squares equation is:
deseasonalised quarterly sales = 121.560… + 6.618… ´ Quarter No.
Predicted deseasonalised quarterly sales for Quarter 20 is 253.938…
Predicted actual sales = seasonal index ´ deseasonalised quarterly sales 
Predicted actual sales = 1.49 ´ 253.938… = 378.367… » 378

	16
	B
	Step 1. Determine the seasonal index for Quarter 1.
4 – (1.05 + 1.20 + 1.25) = 0.50
Step 2. Let actual sales in Quarter 1 be 100, and actual sales in Quarter 4 be 200.
	
	Quarter 1
	Quarter 4

	Let actual sales be
	100
	200

	Calculate deseasonalised sales
	

	






Step 3. Deseasonalised value =  =  = or 0.8

	17
	A
	
15 = 2 x T1 + 1, so T1 =  = 7	

7 = 2 x T0 + 1, so T0 =  = 3

	18
	B
	
6.0% p.a. =  % per month = 0.5% per month
Interest paid = payment for perpetuity 
Interest paid = 0.5% of $360 000 = $1800

	19
	B
	$1000 interest totalled means that the investment will be worth $2500 + $1000 = $3500
Two possible methods include:
Solve the equation [image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:10px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mfenced open=\"[\" close=\"]\"><mrow><mn>3500</mn><mo>&#xA0;</mo><mo>=</mo><mo>&#xA0;</mo><mn>2500</mn><mo>&#xA0;</mo><msup><mfenced><mrow><mn>1</mn><mo>&#xA0;</mo><mo>+</mo><mfrac><mn>4</mn><mn>100</mn></mfrac></mrow></mfenced><mi>n</mi></msup><mo>&#xA0;</mo><mo>&#xA0;</mo></mrow></mfenced></math>","origin":"MathType Legacy","version":"v3.26.0"}] for n, which gives n = 8.578… 
OR 
Use Finance Solver to find the number of years, where:
I% = 4.0, PV = –2500, Pmt = 0, FV = 3500, PpY = CpY = 1
Solve for N = 8.578…, so number of years is 9.

	20
	C
	Value of office after 5 years = $10 000 ¸ 2 = $5000
Two possible methods include:
Solve the equation [image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:10px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\" xmlns:wrs=\"http://www.wiris.com/xml/mathml-extension\"><mfenced open=\"[\" close=\"]\"><mrow><mn>5000</mn><mo>&#xA0;</mo><mo>=</mo><mo>&#xA0;</mo><mn>10000</mn><mo>&#xA0;</mo><msup><mfenced wrs:valign=\"middle\"><mrow><mn>1</mn><mo>&#x2212;</mo><mfrac><mi>r</mi><mn>100</mn></mfrac></mrow></mfenced><mn>5</mn></msup></mrow></mfenced></math>","origin":"MathType Legacy","version":"v3.26.0"}] for r, which gives r = 12.9449… 
OR
Use Finance Solver to find the interest rate, where:
N = 5, PV = –10000, Pmt = 0, FV = 5000, PpY = CpY = 1
Solve for I%.  I% = 12.9449… 
Closest option is 13.0%.

	21
	B
	The formula for the effective interest rate is provided on the examination Formula Sheet.
Substitute r = 4.5 and n = 4. The denominator must contain 400.

	22
	C
	Two possible methods include:

Recursive calculations: 
OR
Use Finance Solver to find the balance for the first 5 months:
N = 1, I% = 3.85, PV = –400 000, Pmt = 4021.35, PpY = CpY = 12
Solve for FV:
$397 262; $394 515; $391 759; $388 995; $386 222

	23
	D
	Step 1. Determine Mel’s balance in terms of n.
Mel’s balance = [image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:10px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mn>10</mn><mo>&#xA0;</mo><mn>000</mn><mo>&#xA0;</mo><mo>+</mo><mfrac><mrow><mn>10</mn><mo>&#xA0;</mo><mn>000</mn><mo>&#xA0;</mo><mo>&#xD7;</mo><mo>&#xA0;</mo><mn>8</mn><mo>&#xA0;</mo><mo>&#xD7;</mo><mo>&#xA0;</mo><mi>n</mi></mrow><mn>100</mn></mfrac></math>","origin":"MathType Legacy","version":"v3.26.0"}]
Step 2. Determine Teresa’s balance in terms of n.
Teresa’s balance = [image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:10px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mn>9900</mn><mo>&#xA0;</mo><mo>+</mo><mo>&#xA0;</mo><mfrac><mrow><mn>9900</mn><mo>&#xA0;</mo><mo>&#xD7;</mo><mo>&#xA0;</mo><mn>10</mn><mo>&#xA0;</mo><mo>&#xD7;</mo><mo>&#xA0;</mo><mi>n</mi></mrow><mn>100</mn></mfrac></math>","origin":"MathType Legacy","version":"v3.26.0"}]
Step 3. Determine the amount by which Teresa’s balance exceeds Mel’s
Use Teresa’s balance – Mel’s balance
[image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:10px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mn>9900</mn><mo>&#xA0;</mo><mo>+</mo><mo>&#xA0;</mo><mfrac><mrow><mn>9900</mn><mo>&#xA0;</mo><mo>&#xD7;</mo><mo>&#xA0;</mo><mn>10</mn><mo>&#xA0;</mo><mo>&#xD7;</mo><mo>&#xA0;</mo><mi>n</mi></mrow><mn>100</mn></mfrac><mo>&#xA0;</mo><mo>-</mo><mo>&#xA0;</mo><mfenced><mrow><mn>10</mn><mo>&#xA0;</mo><mn>000</mn><mo>&#xA0;</mo><mo>+</mo><mo>&#xA0;</mo><mfrac><mrow><mn>10</mn><mo>&#xA0;</mo><mn>000</mn><mo>&#xA0;</mo><mo>&#xD7;</mo><mo>&#xA0;</mo><mn>8</mn><mo>&#xA0;</mo><mo>&#xD7;</mo><mo>&#xA0;</mo><mi>n</mi></mrow><mn>100</mn></mfrac></mrow></mfenced><mo>&#xA0;</mo><mo>=</mo><mo>&#xA0;</mo><mn>190</mn><mi>n</mi><mo>&#xA0;</mo><mo>-</mo><mo>&#xA0;</mo><mn>100</mn></math>","origin":"MathType Legacy","version":"v3.26.0"}]

	24
	B
	Step 1. Determine the annual interest rate 
I% = (1.011 – 1.000) ´ 400 = 4.4	
Step 2. Use Finance Solver to find the amount owing after five years, where:
N = 5 ´ 4, I% = 4.4, PV = 360 000, Pmt = –6789.90, PpY = CpY = 4	
Solve for FV = 297 078.243…
Step 3. Use Finance Solver to find the time to zero amount owing, where:	
I% = 4.2, PV = 297 078.243…, Pmt = –3077.52, FV = 0, PpY = CpY = 12	
Solve for N = 117.9997…, so N = 118

	25
	A
	
Element 

	26
	B
	The product [image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:12px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mi>G</mi><mfenced open=\"[\" close=\"]\"><mtable><mtr><mtd><mo>-</mo><mn>3</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>0</mn></mtd></mtr><mtr><mtd><mn>5</mn></mtd><mtd><mn>6</mn></mtd><mtd><mn>4</mn></mtd></mtr></mtable></mfenced></math>","origin":"MathType Legacy","version":"v3.26.0"}] must be of the same order as [image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:12px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mfenced open=\"[\" close=\"]\"><mtable><mtr><mtd><mn>3</mn></mtd><mtd><mo>-</mo><mn>2</mn></mtd><mtd><mn>1</mn></mtd></mtr><mtr><mtd><mn>5</mn></mtd><mtd><mn>4</mn></mtd><mtd><mn>2</mn></mtd></mtr></mtable></mfenced></math>","origin":"MathType Legacy","version":"v3.26.0"}] for the addition process to be defined. The order of [image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:12px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\"><mfenced open=\"[\" close=\"]\"><mtable><mtr><mtd><mn>3</mn></mtd><mtd><mo>-</mo><mn>2</mn></mtd><mtd><mn>1</mn></mtd></mtr><mtr><mtd><mn>5</mn></mtd><mtd><mn>4</mn></mtd><mtd><mn>2</mn></mtd></mtr></mtable></mfenced></math>","origin":"MathType Legacy","version":"v3.26.0"}] is (2 ´ 3). 
If G is 2 ´ 2, then (2 ´ 2) ´ (2 ´ 3) = (2 ´ 3)

	27
	C
	If FT is an identity matrix, then T must equal F-1.

 

	28
	D
	The matrix product that displays the volume and the total number of soft drinks sold must be a (1 ´ 2) or a (2 ´ 1) matrix.
Checking the options:
A	(1 ´ 4) ´ (4 ´ 1) = (1 ´ 1)
B	(4 ´ 1) ´ (2 ´ 4) is NOT defined
C	(4 ´ 2) ´ (1 ´ 4) is NOT defined
D	(1 ´ 4) ´ (4 ´ 2) = (1 ´ 2)

	29
	B
	
L moves to the third letter. Element . All options show this.

I stays in the same position, second. Element . All options show this.
However, option D has two '1' elements in the second column. Permutation matrices have only one '1' element in each row and column. Reject option D.

S moves to the first letter. Element . All options show this.

T moves to the last letter. Element . Only option B shows this.


E moves to the fourth letter and N moves the fifth letter. Element  and 

	30
	C
	Step 1. Determine the missing percentage from the transition diagram.


Step 2. Create a transition matrix from the information given in the transition diagram and calculate the expected number of shoppers at the different locations in 2 weeks’ time.



	31
	B
	


	32
	D
	Step 1. Complete matrix D using the information given in the one-step dominance totals table.




Step 2. Calculate the sum D + D2

[image: {"mathml":"<math style=\"font-family:Times New Roman;font-size:12px;\" xmlns=\"http://www.w3.org/1998/Math/MathML\" xmlns:wrs=\"http://www.wiris.com/xml/mathml-extension\"><mi>D</mi><mo>+</mo><msup><mi>D</mi><mn>2</mn></msup><mo>=</mo><mfenced open=\"[\" close=\"]\" wrs:valign=\"middle\"><mtable><mtr><mtd><mn>0</mn></mtd><mtd><mn>1</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>1</mn></mtd><mtd><mn>3</mn></mtd></mtr><mtr><mtd><mn>2</mn></mtd><mtd><mn>0</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>4</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>3</mn></mtd></mtr><mtr><mtd><mn>2</mn></mtd><mtd><mn>1</mn></mtd><mtd><mn>0</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>1</mn></mtd><mtd><mn>1</mn></mtd></mtr><mtr><mtd><mn>2</mn></mtd><mtd><mn>0</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>0</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>1</mn></mtd><mtd><mn>2</mn></mtd></mtr><mtr><mtd><mn>1</mn></mtd><mtd><mn>1</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>1</mn></mtd><mtd><mn>0</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>0</mn></mtd><mtd><mn>1</mn></mtd></mtr><mtr><mtd><mn>1</mn></mtd><mtd><mn>0</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>1</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>0</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>1</mn></mtd></mtr><mtr><mtd><mn>2</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>5</mn></mtd><mtd><mn>0</mn></mtd><mtd><mn>3</mn></mtd></mtr><mtr><mtd><mn>3</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>3</mn></mtd><mtd><mn>2</mn></mtd><mtd><mn>0</mn></mtd></mtr></mtable></mfenced><mo>&#x2192;</mo><mtable><mtr><mtd><mi>G</mi></mtd></mtr><mtr><mtd><mi>H</mi></mtd></mtr><mtr><mtd><mi>I</mi></mtd></mtr><mtr><mtd><mi>J</mi></mtd></mtr><mtr><mtd><mi>K</mi></mtd></mtr><mtr><mtd><mi>L</mi></mtd></mtr><mtr><mtd><mi>M</mi></mtd></mtr><mtr><mtd><mi>N</mi></mtd></mtr></mtable><mfenced open=\"[\" close=\"]\" wrs:valign=\"middle\"><mtable><mtr><mtd><mn>17</mn></mtd></mtr><mtr><mtd><mn>19</mn></mtd></mtr><mtr><mtd><mn>13</mn></mtd></mtr><mtr><mtd><mn>11</mn></mtd></mtr><mtr><mtd><mn>8</mn></mtd></mtr><mtr><mtd><mn>9</mn></mtd></mtr><mtr><mtd><mn>21</mn></mtd></mtr><mtr><mtd><mn>18</mn></mtd></mtr></mtable></mfenced></math>","origin":"MathType Legacy","version":"v3.26.0"}]

Checking the options using the working below:
A.	H overall is 19			NOT TRUE
B.	H overall is 19, but M has 21		NOT TRUE
C.	H overall is 19 and M overall is 21	NOT TRUE
D.	M overall is 21 and next highest is 19	TRUE

	33
	C
	Counting degrees from leftmost, proceeding clockwise		
	2	4	4	4	1	3
Four vertices have an even degree.

	34
	A
	Option A is impossible as Amanda cannot bring cake.

	35
	D
	Four different Eulerian circuits are possible:
J via top edge to I – N – M – L – K – I via bottom edge to J
J via top edge to I – K – L – M – N – I via bottom edge to J 
J via bottom edge to I – N – M – L – K – I via top edge to J 
J via bottom edge to I – K – L – M – N – I via top edge to J

	36
	C
	A tree with 11 vertices will contain 10 edges (e = v – 1).
When one edge is added the number of edges = 11.
Using Euler’s formula, v + f = e + 2, f = e + 2 – v
f = 11 + 2 – 11 = 2

	37
	B
	Travel path is C – D – E – G – J, which takes 12 + 6 + 8 + 19 = 45 minutes.

	38
	A
	Regardless of which connections are used for the minimal spanning tree, there will always be 5 edges of weight 5 NOT used. Three of the circled weights can be replaced by other edges, also of weight 5.
A
B
C
D
E
F
G
H
I
J
K
L
9
5
5
7
8
4
12
5
5
6
7
4
4
5
9
8
5
2
5
6
5
7
2
5






		





	39
	B
	Draw a network diagram from the adjacency matrix:Q
R
S
T
U


Check the options:
A	Every vertex can be visited in turn				TRUE
B	Vertices R and T have odd degrees, so NO Eulerian circuit		NOT TRUE
C	Vertices R and S, and vertices T and U have parallel edges		TRUE
D	There is a loop at Q					TRUE

	40
	D
	[image: ]A network diagram can be drawn as follows:
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