
Answer on Question #83337 – Math – Analytic Geometry 

 

Question 

 

(1) The scalar product of vectors 𝒂 and 𝒃, where 𝜃 is the angle between them, is 

 

Solution 

 

𝑎 ∙ 𝑏 = ‖𝑎‖‖𝑏‖ cos 𝜃   

 

Question 

 

(2) Determine the gradient of a straight line passing through the point (1, 6) and 

(−3, −3). 
 

Solution 

Gradient (slope) of a straight line 

𝑔𝑟𝑎𝑑 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

−3 − 6

−3 − 1
=

9

4
 

 

Question 

 

(3)  Given a circle with centre at the origin, which passes through the 

point  (2, −1). Find its equation. 

 

Solution 

The equation of the circle with centre at the origin 

𝑥2 + 𝑦2 = 𝑅2 

Substitute 

(2)2 + (−1)2 = 𝑅2 

𝑅2 = 5 

The equation of the circle with centre at the origin, which passes through the 

point (2, −1) is 

𝑥2 + 𝑦2 = 5 

 

Question 

 

 

(4) Find the unit vector in the direction of vector 𝒃 = 3𝒊 + 4𝒋 − 5𝒌 

 

Solution 

‖𝒃‖ = √(3)2 + (4)2 + (−5)2 = 5√2 

The unit vector in the direction of vector 𝒃 = 3𝒊 + 4𝒋 − 5𝒌 



𝒖 =
𝒃

‖𝒃‖
 

𝒖 =
3√2

10
𝒊 +

2√2

5
𝒋 −

√2

2
𝒌 

 

Question 

 

(5) A line 𝐴𝐵 passes through the point 𝑃 (3, −2) with gradient  −2. Determine the 

equation of the line 𝐶𝐷 through P perpendicular to 𝐴𝐵. 

 

Solution 

If two lines are perpendicular, then 𝑔𝑟𝑎𝑑1𝑔𝑟𝑎𝑑2 = −1. 

𝑔𝑟𝑎𝑑𝐶𝐷 = −
1

𝑔𝑟𝑎𝑑𝐴𝐵
= −

1

−2
=

1

2
 

 

 

The equation of the line 𝐶𝐷 

𝑦 =
1

2
𝑥 + 𝑏 

Substitute and find 𝑏 

−2 =
1

2
(3) + 𝑏 => 𝑏 = −

7

2
 

The equation of the line 𝐶𝐷 

𝑦 =
1

2
𝑥 −

7

2
 

 

Question 

 

(6) Determine the equation of a straight line passing through the point (1, 0) and 

(2, −3). 
Solution 

Gradient (slope) of a straight line 

𝑔𝑟𝑎𝑑 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

−3 − 0

2 − 1
= −3 

The equation of the line  

𝑦 = −3𝑥 + 𝑏 

Substitute and find 𝑏 

0 = −3(1) + 𝑏 => 𝑏 = 3 

The equation of a straight line passing through the point (1, 0) and (2, −3). 
𝑦 = −3𝑥 + 3 

 

 

 

Question 



 

(7) Determine the scalar product of vectors 2𝒊 + 3𝒋 − 5𝒌 and 4𝒊 + 𝒋 − 6𝒌 

 

Solution 

(2𝒊 + 3𝒋 − 5𝒌) ∙ (4𝒊 + 𝒋 − 6𝒌) = 2(4) + 3(1) + (−5)(−6) = 41 

 

Question 

 

(8) Find the equation of the line which is parallel to the line 2𝑦 +  3𝑥 = 3 and 

passes through the midpoint of (−2,3) and (4, 5). 
 

Solution 

If two lines are parallel, then they have the same gradient (slope). 

Find the gradient slope 

2𝑦 +  3𝑥 = 3 => 𝑦 = −
3

2
𝑥 +

3

2
 

𝑔𝑟𝑎𝑑 = −
3

2
 

The midpoint of two points 

𝑥𝑚 =
𝑥1 + 𝑥2

2
 , 𝑦𝑚 =

𝑦1 + 𝑦2

2
 

Substitute 

𝑥𝑚 =
−2 + 3

2
=

1

2
 , 𝑦𝑚 =

3 + 5

2
= 4 

Find the equation of the line 

𝑦 = −
3

2
𝑥 + 𝑏 

Substitute and find 𝑏 

4 = −3 (
1

2
) + 𝑏 => 𝑏 =

15

2
 

The equation of the line which is parallel to the line 2𝑦 +  3𝑥 = 3 and passes 

through the midpoint of (−2,3) and (4, 5) 

𝑦 = −
3

2
+

15

2
 

 

Question 

 

(9) Find the centre and radius of each of the circle 𝑥2 + 𝑦2 − 2𝑥 − 6𝑦 = 15 

 

Solution 

𝑥2 + 𝑦2 − 2𝑥 − 6𝑦 = 15 

𝑥2 − 2𝑥 + 1 + 𝑦2 − 6𝑦 + 9 − 1 − 9 = 15 

(𝑥 − 1)2 + (𝑦 − 3)2 = 25 

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

(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2 



Therefore, we have the equation of the circle with the center (1, 3) and radius 5. 
 

Question 

 

(10) Determine the direction cosines [𝑙, 𝑚, 𝑛] of the vector 3𝒊 − 2𝒋 + 6𝒌 

 

Solution 

Let 𝒂 = 3𝒊 − 2𝒋 + 6𝒌 

‖𝒂‖ = √(3)2 + (−2)2 + (6)2 = 7 

Determine the direction cosines 

𝑙 = cos 𝛼 =
𝑥

‖𝒂‖
=

1

7
 

𝑚 = cos 𝛽 =
𝑦

‖𝒂‖
= −

2

7
 

𝑛 = cos 𝛾 =
𝑧

‖𝒂‖
=

6

7
 

Check 

𝑙2 + 𝑚2 + 𝑛2 = (
1

7
)

2

+ (−
2

7
)

2

+ (
6

7
)

2

= 1 

[𝑙, 𝑚, 𝑛] = [
1

7
, −

2

7
,

6

7
]. 
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