
 

 

Geometry 2 Tutorial – Solutions 
Q1. 
a) 

 
b) Distance between (8,9) and (2,3) is radius 

  √(𝟐 − 𝟖)𝟐 + (𝟑 − 𝟗)𝟐 

 √(−𝟔)𝟐 + (−𝟔)𝟐 = √𝟑𝟔 + 𝟑𝟔=√𝟕𝟐 
 
c) Equation of circle with centre (h,k) and radius r is:    (𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2 

 (𝑥 − 2)2 + (𝑦 − 3)2 = √72
2

=72 
 

Q2. 
a) 

 
 
b)    Midpoint of A(-5,3) and B(5,-3) is the centre of the circle 

 Midpoint is (0,0) 
 

c)    Distance between (-5,3) and (0,0) is radius 

  √(−5 − 0)2 + (3 − 0)2 

 √52 + 32 

 √34 
 
d)    𝑥² + 𝑦² = 𝑟² 

 𝑥² + 𝑦² = (√34)² 



 

 

 𝑥² + 𝑦² = 34 
 
e)    Area = π𝑟² 

  π√34
2

 

 34 π  

 106.81 units squared. 
 
f)    

 
 
 Side of square is equal to the diameter, area of square is diameter ² 

 Diameter = 2r = 2√34 

 Area of square = (2√34 ) ² 

 136 units squared 
 

Q3. 
a) Solution circle c1 
𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0  
 𝑥2 + 𝑦2 − 6𝑥 − 10𝑦 + 29 = 0  (Formulae p. 19) 

 2g = -6   => -g = 3         

 2f = -10  => -f = 5   

 centre (3, 5) 

 r= √𝑔2 + 𝑓2 − 𝑐, c = 29  => √32 + 52 − 29  

  √9 + 25 − 29  => √5  
 

Solution circle c2 

𝑥2 + 𝑦2 − 2𝑥 − 2𝑦 − 43 = 0  
 2g = -2   =>  -g = 1        

 2f = -2 => -f = 1    

 centre (1,1) 

 r = √12 + 12 + 43 

 √45  =  3√5 
 

b) Distance between centres: 

 √(3 − 1)2 + (5 − 1)2    

 √20 

 2√5 
 The distance between the centres is the difference of the radii => circles touch (internally). 



 

 

 
 

c) Substitute (4,7) into c₁ and c₂ 

  42+ 72 − 6(4) − 10(7) + 29 = 0 
  (4, 7) is point on c₁ 

 42+ 72 − 2(4) − 2(7) − 43 = 0 
 (4, 7) is point on c₂ 

 Circles touch internally at (4,7) 
 

d)  

 
 
 

Slope from (3, 5) to (4, 7) is:  
7−5

4−3
 = 2 

 Slope of tangent = −
1

2
 (as perpendicular) 

 Equation of tangent with slope −
1

2
 and point(4,7) 

 𝑦 − 7 = −
1

2
 (𝑥 − 4) 

 2𝑦 − 14 = −𝑥 + 4 

 𝑥 + 2𝑦 − 18 = 0 
 

 
 
 
 
 
 
 
 



 

 

Q4. 

 
The perpendicular bisector of any chord is a line containing the centre of the circle  

 End points of chord: (3,3) and (4,1)  

 Midpoint of Chord: (3.5, 2)  

 slope of chord: (1-3)/(4-3) = -2  

 slope of perpendicular of chord: 
1

2
 

 

Eqn of perpendicular of chord: slope = 
1

2
, point (3.5,2) 

 y − 2 =
1

2
(𝑥 − 3.5) 

 2y − 4 = 𝑥 − 3.5 
 x − 2y = −0.5 

 

 x + 3y = 12 point of intersection is centre of circle 

 −5y = −12.5 subtracting 

 y = 2.5;  𝑥 = 4.5 
 Centre is (4.5,2.5) 

 
Now, need to find the radius 

 Distance between (4.5,2.5) and (3,3) 

 r = √(3 − 4.5)2 + (3 − 2.5)2 

 r = √2.5 
 

Equation of the circle: 

 (𝑥 − 4.5)2 + (𝑦 − 2.5)2 = 2.5 
 𝑥2 + 𝑦2 − 9𝑥 − 5𝑦 + 24 = 0 

 
OR 

Using equation x2 + y2 + 2gx + 2fy + c = 0. 
Substitute in (3, 3): 
(3)2 + (3)2 + 2g(3) + 2f(3) + c = 0 
9 + 9 + 6g + 6f + c = 0 
6g + 6f + c = -18 (1) 
 
Substitute in (4, 1): 
(4)2 + (1)2 + 2g(4) + 2f(1) + c = 0 
16 + 1 + 8g + 2f + c = 0 
8g + 2f + c = -17 (2) 



 

 

 
We know that the line x + 3y = 12. The centre of the circle is ( -g, -f). 
Substitute in (-g, -f): 
(-g) + 3 (-f) = 12 
-g – 3f = 12 
g + 3f = -12 (3) 
 
We know have 3 equations with 3 unknowns that we can solve simultaneously. 
(1) - (2): 
6g + 6f + c = -18 (1) 
-8g - 2f - c = 17 (-2) 
-2g + 4f = -1 (4) 
 
We can know use equations (3) and (4) to find g and f. 
2*(3) + (4) 
2g + 6f = -24 (2*3)   
-2g + 4f = -1 (4) 
10f = -25 
f = -5/2 
 
Substitute back in to (3) or (4) find g: 
g + 3f = -12 (3) 
g + 3(-5/2) = -12 
g – (15/2) = -12 
g = -12 + (15/2) 
g = -9/2 
 
Substitute back into (1) or (2) to find c: 
6g + 6f + c = -18 (1) 
6(-9/2) + 6(-5/2) + c = -18 
-27 – 15 + c = -18 
-42 + c = -18 
c = -18 + 42 
c = 24 
 
g = (-9/2), f = -(5/2), c = 24 
Equation of the circle: 
x2 + y2 + 2(-9/2)x + 2(-5/2)y + (24) = 0. 
x2 + y2 - 9x - 5y + 24 = 0. 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q5. 
a) 

 
b) Need to find the centre of the circle to find the equation of the circle  
We know the radius is perpendicular to the tangent at the point of intersection. 
We know the perpendicular bisector of any chord is a line containing the centre of the 
circle. 
The point of intersection of these two lines is the centre of the circle 

Tangent: 3x -4y+14=0  

 Slope of tangent = ¾ 

 slope of perpendicular = -(4/3)  
Equation of perpendicular: slope -4/3, point (-2,2) 

 y − 2 = −(
4

3
)(x − (−2)) 

 3y − 6 = −4x − 8 
 4x + 3y = −2 

 
To find perpendicular bisector of chord: 

 Midpoint (-2,2) and (5,1): (1.5, 1.5)  

 Slope of (-2,2) and (5,1): (1-2)/(5-(-2)) 

 Slope: -(1/7) 

 Slope of perpendicular = 7  
Equation of perpendicular: slope 7, point (1.5,1.5)  

 y − 1.5 = 7(x − 1.5) 
 7x − y = 9 

 
Simultaneous equations  

 7x − y = 9 
 4x + 3y = −2 
 21x − 3y = 27 
 Adding: 25x = 25;  

 x = 1 and y = −2 
 centre (1, − 2) 

 So, centre (1,-2) 
 
Radius is distance between (1,-2) and (5,1) 

 r = √(5 − 1)2 + (1 − (−2))2 

 r = √16 + 9  



 

 

 r = 5 

 Equation of circle: (𝑥 − 1)2 + (𝑦 − (−2))2 = 52 

 𝑥2 + 𝑦2 − 2𝑥 + 4𝑦 − 20 = 0 

 
 
Q6 (2022 Paper 2, Q3) 
(a) 

 
 
(b) 
Centre = (5, -2) 
Slope from centre to the point (9, -4): 
(-4 – (-2)) / (9 – 5) 
= - 2/4 
= - ½ 
Slope of tangent is perpendicular to the slope of the radius at the point of tangency: 
Slope of tangent = 2 
 
(c) 
Centre = (r, -r) 

 (1-r)2 + (-8 – (-r))2  =r2 

 1 – 2r + r2 + 64 – 16r + r2  =r2 

 r2 – 18r + 65 = 0 

 (r – 13) (r – 5) = 0 

 r = 13 or r = 5 
Answers: 
(x – 13)2  +(y + 13)2 = 169 
(x – 5)2 + (y + 5)2 = 25 
OR 
x2 + y2 + 2gx + 2fy + c = 0 
12 + (-8)2 + 2g(1) + 2f(-8) + c = 0 
2g – 16f + c = -65 

f = -g and |g| = r = √𝑔2 + 𝑓2 − 𝑐  
g2 = g2 + g2 – c 

 g2 = c 

 2g – 16(-g) + g2 = -65 

 g2 + 18g + 65 = 0 

 (g + 13) (g + 5) = 0 

 g = -13 or g = -5 

 f = 13 or f = 5 

 r = 13 and 5 
Answers: 
x2 + y2 – 26x  + 26y + 169 = 0 
x2 + y2 – 10x  + 10y + 25 = 0 
 



 

 

Q7. 
a) 

 

 
 
 

Q8. 
a) 
For the radius: 

 
Radius for c2 = 3 



 

 

 

 

 
 



 

 

 

Q9. 

 

 
  



 

 

 
Question 10        (2023 Paper 2, Question 9 (c)) 

(i) 

 

If |∠𝑄𝑂𝑃|=45° and in the second quadrant, then for the line OQ:  

m = -1 and 

𝑦=−𝑥  

 

 

Find where the Circle: 𝑥2 +𝑦2 =1  and the line 𝑦=−𝑥 intersect:-  

 

∴  𝑥2 +𝑥2 =1  

2𝑥2 =1   

 

𝑥=±1/√2   

 

But x in 2nd quadrant. ∴𝑥= −1/√2 , and 𝑦 = 1/√2 . 

 

 

 

 

(ii) 

 

Consider both Tangent Lines and where they intersect.  

 

Tangent at P 

 

𝑃 =(−1,0) Tangent at 𝑃:  𝑥 = −1  

 

 

Tangent at Q 

 

𝑄 = (− 1/√2 , 1/√2)  

 

Slope of tangent at 𝑄 =1 (using the slope of the line OQ and multiplying it by -1 

 

∴ Tangent at 𝑄:  𝑦 − 1/√2 =1(𝑥−− 1/√2 )  

=>  𝑦 =𝑥+√2  

 

At 𝑥 = −1:   𝑦 = −1+√2  

 

∴ Centre =(−1,−1+√2 )   

And Radius = −1+√2 

 

 

 


