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QUESTION 1 (10 points) 

Given the straight lines  

ℓ1 : {
𝑥 = 2𝑡 + 3
𝑦 = 𝑡 + 4

      and     ℓ2: {
𝑥 = 2𝑡 + 3
𝑦 = 4𝑡 + 4

.  

Write an equation of the straight line which passes through ℓ1 ∩ ℓ2 and which bisects the angle 

between ℓ1 and ℓ2. 

 

𝑃(3,4) ℓ1  ℓ2 𝑢  = (2,1)

𝑣 = (1,2)   𝑢   =  𝑣   𝑢  + 𝑣 =

(3,3) 𝑢  𝑣 

ℓ: {
𝑥 = 3𝑡 + 3
𝑦 = 3𝑡 + 4

.

 

 

 

 

QUESTION 2 (10 points) 

Write an equation of the line of intersection of planes 𝑥 + 𝑦 + 𝑧 = 0 and 𝑦 = 𝑧. 

𝑁   1 = (1,1,1)  𝑁   2 = (0,1, −1)

𝑢  = 𝑁   1 × 𝑁   2 = (−2,1,1) (0,0,0)

 (𝑥, 𝑦, z) = (−2𝑡, 𝑡, 𝑡)

 

 

 

 

 

 



QUESTION 3 (7 points) 

Write the equations of changing the coordinates of an appropriate transformation which 

eliminates the 𝑥𝑦 term of the equation 

𝑥2 + 4𝑥𝑦 − 2𝑦2 − 6 = 0. 

2𝑚2 + 3𝑚 − 2 = 0, 𝑚1 = −2  𝑚2 =
1

2

 𝑚 = 𝑚1 =
1

2
𝜃 = atan

1

2
𝜃

𝑥𝑦

sin 𝜃 =
1

 5
 cos 𝜃 =

2

 5

𝑥 =
1

 5
(2𝑥′ − 𝑦′) 

𝑦 =
1

 5
(𝑥′ + 2𝑦′).

 

 

 

 

 

QUESTION 4 (7 points) 

Write the equations of changing the coordinates of an appropriate transformation which 

eliminates the terms 𝑥 and 𝑦 of the equation 

16𝑥2 + 25𝑦2 − 64𝑥 + 50𝑦 − 115 = 0. 

 

𝑂𝑥𝑦

𝑂′(𝑎, 𝑏) 𝑂′𝑋𝑌. 𝑥 = 𝑋 + 𝑎

𝑦 = 𝑌 + 𝑏 16(𝑋 + 𝑎)2 + 25(𝑌 + 𝑏)2 − 64(𝑋 + 𝑎) + 50(𝑌 + 𝑏) − 115 = 0

16𝑋2 + 25𝑌2 + 32(𝑎 − 2)𝑋 + 50(𝑏 + 1) + 𝐹 = 0.

𝑎 = 2 𝑏 = −1

𝑥 = 𝑋 + 2 

𝑦 = 𝑌 − 1.

 

  



QUESTION 5 (6 points) 

Find the canonical equation, eccentricity, focus and directrix of the conic  

𝑥2 + 2𝑥 + 𝑦 + 1 = 0. 

(𝑥 + 1)2 + 𝑦 = 0. 𝑥 = 𝑋 − 1 𝑦 = 𝑌

𝑌 = −𝑋2 𝑂′𝑋𝑌

 0, −
1

4
 𝑌 =

1

4
.

𝑂𝑥𝑦  −1,−
1

4
 𝑦 =

1

4
.

 

 

 

 

 

QUESTION 6 (20 points) 

Let ℰ and ℋ be two central conics with eccentricities 1/ 2 and  2, respectively. If ℰ and ℋ are 
both centered at the origin and 𝐹(4,0) is a common focus, 

a) write an equation of ℰ, 

𝑥2

𝑎2
+

𝑦2

𝑏2
= 1 𝑎 =

𝑓

𝑒
= 4 2 𝑏2 = 𝑎2 − 𝑓2 =

16. ℰ

𝑥2

32
+
𝑦2

16
= 1.

 

b) write an equation of ℋ, 
𝑥2

𝑎2
−

𝑦2

𝑏2
= 1 𝑎 =

𝑓

𝑒
= 4 2/2 𝑏2 = 𝑎2 +

𝑓2 = 24. ℋ

𝑥2

8
−
𝑦2

24
= 1.

 

c) find the intersection point(s) of ℰ and ℋ. 
 

ℰ ℋ

𝑥2 + 2𝑦2 = 32 

3𝑥2 − 𝑦2 = 24

𝑥2 =
80

7
𝑦2 =

72

7
.

 ± 
80

7
 , ± 

72

7
  

 

  



QUESTION 7 (20 points) 

In each of the following cases, name and sketch the object which is defined by the given equation 

in ℝ3. 

a) 𝑦 − 3 = 0, 

 

 

 

 

 

b) 𝑦2 − 𝑧2 = 4, 

 

 

 

 

 

c) 3𝑥2 + 4𝑧2 = 0, 

 

 

 

 

 

d) 𝑧2 − 8𝑧 = 0, 

 

 

 

 

 

e) 𝑥2 − 2𝑦2 + 3𝑧2 − 4 = 0. 

  


