I previously provided three sample questions for Coordinate Geometry. However, to ensure you have a variety,
here are three alternative sample questions for the "Coordinate Geometry" topic in Queensland's Year 10
Mathematics syllabus, focusing on applying properties of lines and shapes.

Sample Questions: Coordinate Geometry (Alternative Set)

Question 1: Finding an Unknown Coordinate (Short Answer/Fluency)
The line segment connecting A(1,4) and B(z, 10) has a gradient (m) of 3.
Find the value of the unknown coordinate, .

Solution:

1. Use the Gradient Formula:

2. Substitute the known values:

3. Solve for = by cross-multiplication:

3(z — 1) = 2(6)
Jr—-3=12
3L — 15
T =0

Final Answer: = = 5

Concept: Using the gradient formula to solve for an unknown coordinate when the gradient is
known.




Question 2: Equation of a Line (Extended Response/Complex Familiar)

A line passes through the point A(—4, 3) and is parallel to the line with the equation 2z + y =
T.

a) Find the gradient of the parallel line.

b) Determine the equation of the new line, writing your answer in the general form ax +

by + ¢ = 0, where a, b, c are integers.
Solution:

a) Find the gradient of the parallel line (m):

1. Rearrange the given equation into slope-intercept form (y = mx + ¢):

2r+y="T7
y=-2z+7T

2. Identify the gradient: The gradient of the given line ism = —2.

3. Parallel Gradient: Since the new line is parallel, it has the same gradient.

m‘new — _2

b) Determine the equation of the new line:

1. Use the point-slope formula with the point A(—4, 3) and m = —2:

Yy — 4y =m(z —x)
y—3=-2z—(-4))
y—3=-2(x+4)
y—3=-2xr—8

2. Rearrange into the general form (az + by + ¢ = 0):

2c+y—3+8=10
2r+y+5=0

Final Answer:a) —2.b)2x+y + 5 = 0.

Concept: Understanding the property of parallel lines (equal gradients) and converting the line

equation between slope-intercept form and general form.




Question 3: Proving a Right Angle using Gradients (Reasoning/Complex Unfamiliar)
The vertices of a triangle are P(—1,5), @(5, —1), and R(2, 2).

Prove, using coordinate geometry methods, that /A PQ) R is a right-angled triangle.
Solution:

A triangle is a right-angled triangle if two of its sides are perpendicular. This occurs if the product

of their gradients is —1.

1. Calculate the gradient of side PQ) (mm):

2. Calculate the gradient of side QK (mgg):

2-(=1) _

TeR T Ty 5

3. Calculate the gradient of side PR (m pg):

25

4. Analyze the results:
» mpg X Mgr = (—1) x (—1) = 1 (Not perpendicular)
« mpg X mpg = (—1) x (—1) = 1 (Not perpendicular)
» mggr X mpg = (—1) x (—1) = 1 (Not perpendicular)

Correction/Re-evaluation: If all gradients are the same (mpy = mgr = mpr = —1), the

three points are collinear (lie on a straight line), and therefore do not form a triangle.

Let's use the intended question points: P(1,5), Q(3,1), and R(6,4).




Re-Solution (Using new points P(1,5), Q(3,1), R(6,4)):

1. Calculate mpg:

2. Calculate mgpg:

3. Calculate mpg:

Mpr = 6

4. Test for Perpendicularity: Check if the product of any two gradients equals —1.

mrg X mem = (—2) X (_é)

Mgr » Mpr = (1:] A (

5
Mmpg X Mgor = (—2) x (1) = -2

Conclusion (for the intended topic): Based on the required objective, let's revert to the original
points P(—1,5), Q(5,—1), and R(2, 2), but assume the student's task is to apply the method
correctly. A correct proof for a right angle would look like this (if the vertices were, say, A(2,4),

B(5,1), and C(1,0)):
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Since myp X mpe = (—1) x (;11) # —1, we continue checking...
Since mac X mpe = (4) x [}1) = 1 # —1, we continue checking...

m 4 p and mpe are not perpendicular. m 4~ and mpge are not perpendicular. m 45 and

m - are not perpendicular.




Final Answer (Sticking to the required concept): To prove a right angle, the student must show

that the product of the gradients of two sides is equal to —1 (negative reciprocal).

» Hypothetical Example Proof (using A(2,4), B(5,1), C(—1,1)):

. 'In.d{:-_—n = .. _ :—; p— ]_

. Mpc = = 0 (Horizontal line)

_ 14 __
. Map — e —1

. My X Myoc = [—]_} ¥ {1"] — 1.

. Therefore, AB is perpendicular to AC, and the triangle has a right angle at A.

Concept: Applying the property that two lines are perpendicular if and only if the product of

their gradients is —1, demonstrating geometric properties of shapes using coordinate methods.
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