
Answer on Question #83335 – Math – Analytic Geometry 

 

Question 

 

(1) If 𝑟 = 2𝑖 − 4𝑗, 𝑠 = 2𝑖 + 6𝑗, 𝑡 = 3𝑖 − 𝑗, find 2𝑟 − 𝑡 + 𝑠 

 

Solution 

2𝑟 − 𝑡 + 𝑠 = 2(2𝑖 − 4𝑗) − (3𝑖 − 𝑗) + 2𝑖 + 6𝑗 = 3𝑖 − 𝑗 
 

Question 

 

(2) Find the equation of the tangent to the curve 𝑦 = 𝑥3 − 𝑥2 at the point (1, 0). 
 

Solution 

Find the first derivative with respect to 𝑥 

𝑦′ = (𝑥3 − 𝑥2)′ = 3𝑥2 − 2𝑥 

Find the slope of the tangent line 

𝑠𝑙𝑜𝑝𝑒 = 𝑚 = 𝑦′(1) = 3(1)2 − 2(1) = 1 

The equation of the tangent to the curve in point slope form 

𝑦 − 0 = 1(𝑥 − 1) 

The equation of the tangent to the curve in slope-intercept form 

𝑦 = 𝑥 − 1 

 

Question 

 

(3) Find the area of a triangle with vertices (3, 1), (0, 0) and (1, 2). 

 

Solution 

Let 𝐴(3, 1), 𝑂(0, 0), and 𝐵(1, 2) be the vertices of a triangle. 

𝑂𝐴⃗⃗⃗⃗  ⃗ = (𝑥𝐴 − 𝑥𝑂, 𝑦𝐴 − 𝑦𝑂) = (3 − 0, 1 − 0) = (3, 1) 

𝑂𝐵⃗⃗ ⃗⃗  ⃗ = (𝑥𝐵 − 𝑥𝑂, 𝑦𝐵 − 𝑦𝑂) = (1 − 0, 2 − 0) = (1, 2) 

Find the cross product 

𝑂𝐴⃗⃗⃗⃗  ⃗ × 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = |
𝑖 𝑗 𝑘⃗ 

3 1 0
1 2 0

| = 𝑖 |
1 0
2 0

| − 𝑗 |
3 0
1 0

| + 𝑘⃗ |
3 1
1 2

| = 0𝑖 − 0𝑗 + 5𝑘⃗  

𝑆∆𝐴𝐵𝑂 =
1

2
‖𝑂𝐴⃗⃗⃗⃗  ⃗ × 𝑂𝐵⃗⃗ ⃗⃗  ⃗‖ =

1

2
(5) =

5

2
 (𝑢𝑛𝑖𝑡𝑠2) 

 

Question 

 

(4) If the point 𝐶(2,−1) be the centre of a circle that passes through the point 

𝐴(−2,2) find the equation of the circle. 

 

 



Solution 

The equation of the circle with center at (ℎ, 𝑘) and radius 𝑟 

(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2 

Substitute and find 𝑟 

(−2 − 2)2 + (2 − (−1))2 = 𝑟2 

𝑟2 = 25 => 𝑟 = 5 

The equation of the circle with center at 𝐶(2,−1) and radius 5 

(𝑥 − 2)2 + (𝑦 + 1)2 = 25 

 

Question 

 

(5) If 𝑟 = 2𝑖 − 4𝑗, 𝑠 = 2𝑖 + 6𝑗, 𝑡 = 3𝑖 − 𝑗, find magnitude of the vector 2𝑟 − 𝑡 + 𝑠 

 

Solution 

2𝑟 − 𝑡 + 𝑠 = 2(2𝑖 − 4𝑗) − (3𝑖 − 𝑗) + 2𝑖 + 6𝑗 = 3𝑖 − 𝑗 
Find magnitude of the vector 2𝑟 − 𝑡 + 𝑠 

‖2𝑟 − 𝑡 + 𝑠‖ = √(3)2 + (−1)2 = √10 

 

Question 

 

(6) 𝑃, 𝑄 and 𝑅 are points (1,−6), (3, 6) and (5, 2) respectively. Determine the 

length of the line joining the midpoint of 𝑃𝑄 and 𝑄𝑅. 
 

Solution 

The midpoint of two points 

𝑥𝑚 =
𝑥1 + 𝑥2

2
 , 𝑦𝑚 =

𝑦1 + 𝑦2

2
 

The midpoint of 𝑃𝑄 

𝑥𝑚𝑃𝑄 =
1 + 3

2
= 2 , 𝑦𝑚𝑃𝑄 =

−6 + 6

2
= 0 

The midpoint of 𝑄𝑅 

𝑥𝑚𝑄𝑅 =
3 + 5

2
= 4 , 𝑦𝑚𝑄𝑅 =

6 + 2

2
= 4 

Determine the length of the line joining the midpoint of 𝑃𝑄 and 𝑄𝑅. 

𝑙 = √(4 − 2)2 + (4 − 0)2 = 2√5 

 

Question 

 

(7) Find the equation of a straight line passing through the points (2, 3) and 

(−2, 5). 
 

Solution 

Gradient (slope) of a straight line 



𝑔𝑟𝑎𝑑 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

5 − 3

−2 − 2
= −

1

2
 

The equation of the line  

𝑦 = −
1

2
𝑥 + 𝑏 

Substitute and find 𝑏 

3 = −
1

2
(2) + 𝑏 => 𝑏 = 4 

The equation of a straight line passing through the points (2, 3) and (−2, 5). 

𝑦 = −
1

2
𝑥 + 4 

 

Question 

 

(8) Let 𝑍1 = 6𝑖 − 4𝑗 + 4𝑘⃗ , 𝑍2 = 𝑖 + 6𝑗 − 𝑘⃗ , find magnitude of the cross product 

𝑍1
⃗⃗⃗⃗ × 𝑍2

⃗⃗⃗⃗ . 
Solution 

Find the cross product 𝑍1
⃗⃗⃗⃗ × 𝑍2

⃗⃗⃗⃗  

𝑍1
⃗⃗⃗⃗ × 𝑍2

⃗⃗⃗⃗ = |
𝑖 𝑗 𝑘⃗ 

6 −4 4
1 6 −1

| = 𝑖 |
−4 4
6 −1

| − 𝑗 |
6 4
1 −1

| + 𝑘⃗ |
6 −4
1 6

| = 

= 𝑖 (−4(−1) − 4(6)) − 𝑗 (6(−1) − 4(1)) + 𝑘⃗ (6(6) − (−4)(1)) = 

= −20𝑖 + 10𝑗 + 40𝑘⃗  

Find magnitude of the cross product  𝑍1
⃗⃗⃗⃗ × 𝑍2

⃗⃗⃗⃗  

‖𝑍1
⃗⃗⃗⃗ × 𝑍2

⃗⃗⃗⃗ ‖ = √(−20)2 + (10)2 + (40)2 = 10√21 

 

Question 

 

(9) Find the equation of the normal to the curve 𝑦 = 𝑥3 − 𝑥2 at the point (1, 1).   
 

Solution 

Find the first derivative with respect to 𝑥 

𝑦′ = (𝑥3 − 𝑥2)′ = 3𝑥2 − 2𝑥 

Find the slope of the normal line 

𝑠𝑙𝑜𝑝𝑒 = 𝑚 = −
1

𝑦′(1)
= −

1

3(1)2 − 2(1)
= −1 

The equation of the normal to the curve in point slope form 

𝑦 − 1 = −1(𝑥 − 1) 

The equation of the normal to the curve in slope-intercept form 

𝑦 = −𝑥 + 2 
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