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y = 2x + 1 y = x2 – 1 

b) 2 

2. 

1. 



2a) (0 –1) (–1 2) 2b) 1 2
y = ax2

(1 1)

y = x2

1 2
y + 2 = (x – 1)2 y = (x – 1)2 – 2

y –1

2
b

1.1 



3

1.2 *

A B

AB 

P(x, y) 2

2x – y – 3 = 0 AB
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x = 2 x = –2
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y = –p F(0,  p)

2

y 
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y = ax2
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p = 1 

p 

F(0 p) y = –p
x = –p

F(0, –3) y = 3 

1.

2.

p

1 

2 



*

2e)2d) p = –1
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y = (x – 2)2 + 1 

y = (x – 2)2 + 1 y = x2 2
1

p

h k

2. 

a) y = 2x2 –3 1 

x x – (–3) y y – 1 
y – 1 = 2(x + 3)2 y = 2(x + 3)2 + 1
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1. h k
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h x x – h k y 
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P(x, y) 2

r

r x2 + y2 = r2 

x2 + y2 = 4 

x2 + y2 = 4 x2 + y2 = 22

1.

O(0 0) 3 
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x2 + y2 = 42 x2 + y2 = 16



x y x2 + y2 = r2

(0 0) 5 
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1d) 4x2 + 4y2 = 1 9x2 + 9y2 = 1

2 3

2d)

2a) r (0 0) 10

(0 0) (0 0) 
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(x – 2)2 + (y – 3)2 = 1
2

C(2 3) 1

2
1 x2 + y2 = 1

C(2, 3) 1
2 3

2 (x – 2)2 + y2 = 1 

3 (x – 2)2 + (y – 3)2 = 1 

C(2, 3) 1 (x – 2)2 + (y – 3)2 = 1 

(x + 1)2 + (y – 1)2 = 4 ( )
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C(–1 1) 2 
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P(x, y) P C(2 3) 
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C(h, k) r 
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2c) (–3, 4) 2d) (–1, –1) 

2a) (3, 1) 3 2b) (4, –3) 5

1b) (x + 2)2 + (y – 5)2 = 22 (x + 2)2 + (y – 5)2 = 4
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x2 + y2 + 4x – 2y + 1 = 0 

x2 + y2 + 4x – 2y + 1 = 0 C(–2, 1) 2 

C(2 –1) 

(x – h)2 + (y – k)2 = r2

(x – h)2 + (y – k)2 = r2 

0 

x2 + y2 + cx + dy + e = 0 x y
(x – h)2 + (y – k)2 = r2 x2 + y2 + cx + dy + e = 0

4x2 + 4y2 – 16x + 8y + 19 = 0
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P(x1, y1) x2 + y2 = r2 x1 x + y1 y = r2

x1 = 0 y1 = r y1 = –r y = r y = –r y1y = r2

P(x1, y1) x1
2 + y1

2 = r2 

x1 ≠ 0 y1 ≠0 P 

m P 

P(x1, y1) x2 + y2 = r2

x1x + y1y = r2 

y1 = 0 

y1

(x1, y1) x2 + y2 = r2 x1x + y1y = r2 P(–1, 1) 
x2 + y2 = 2 

–1x + 1y = 2  x – y + 2 = 0

(x – 4)2 + (y + 3)2 = 5 x2 + y2 = 5 4 3
x2 + y2 = 5 P 4 3
P’(2 – 4 –4 + 3) = P’(–2 –1)

m 
–2x + (–1)y = 5 2x + y + 5 = 0

4 3 
2(x – 4) + (y + 3) + 5 = 0 2x + y = 0

P(2, –4) (x – 4)2 + (y + 3)2 = 5 l 2x + y = 0

P(2, –4) (x – 4)2 + (y + 3)2 = 5 
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1.9

a)
(–3)2 + 42 = 25

P 

–3x + 4y = 25 3x – 4y + 25 = 0

c) 2x + (–3)y = 13 2x – 3y – 13 = 0

e) (–1)x + (0)y = 1 x = –1

g) (–1)2 + (3 – 4)2 = 2 

P 4 

P’ (–1)x + (–1)y = 2

4
–x – (y – 4) = 2 x + y – 2 = 0

b)
12 + 22 = 5

P 
1x + 2y = 5 x + 2y – 5 = 0

d) 3x + (–1)y = 10 3x – y – 10 = 0

f) (0)x + (–3)y = 9 y = –3

h) 
x2 + y2 = 4 P’(–1 + 3 –1 + 1) = P’(2 0)

2x + (0)y = 4 x = 2
(x + 3) = 2 x = –1 

i)
x2 + y2 = 17 P’(3 – 2 1 + 3) = P’(1 4)

1x + 4y = 17
(x – 2) + 4(y + 3) = 17 

x + 4y – 7 = 0
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2 1 1
1

2
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x2 + y2 = 5 3x + y + 5 = 0 

(2) y 

y + 3x + 5 = 0 x2 + y2 = 5 x = –1 x = –2 y (2)
x

x = –1 y = –3(–1) – 5 = 3 – 5 = –2
x = –2 y = –3(–2) – 5 = 6 – 5 = 1

(–1, –2) (–2, 1)

(1) 

x = –1 x = –2

1 2

2
1 

y 
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a)

2
x2  – x – 2 = 0

(2, 1) (–1, –2)

(2) y (1) 

d)

2
y2 – 5y + 6 = 0

(–2, 3) (3, 2)

b)

(2) y (1) 

x = 4 x = –3

(2) x y 

x = 4 y = –3 x = –3 y = 4
(4, –3) (–3, 4)

e)

2
y2  + 4y + 3 = 0

(–1, –3) (3, –1)

f)

2
x2 – 3x – 4 = 0

(4, 1) (–1, 4)

a) b) c) d) e) x
f)

(2) x y 

c)
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1.

3. C r

4. 

10. P(x1, y1) (x – h)2 + (y – k)2 = r2 (x1 – h)(x – h ) + (y1 – k)(y – k) = r2

5.

6. P

7.

8. x2 + y2 = 10 –3

9. P(2 0) x2 + y2 = 2 

2.6 

2. 



1a) x2 + y2 = 22 x2 + y2 = 4

1b) x2 + y2 = 7

2a) (0 0) 4 
2b) (0 0)

4b) (–1, –2) 

(5, –3) 4

4a) (–2, 3) 3

7a)

7b)

2 

2

8. 

0 
10x2 – 6bx + (b2 – 10) = 0 
b2 = 100 b = 10

y = –3x + 10 y = –3x – 10

9. y = mx + b 
(2, 0) 0 = 2m + b 

0 m2 = 1 
m = 1 y = x – 2 y = –x + 2

10. P –h
–k

P

(–3, –2)

–2(x – 2) – (y + 3) = 5 2x + y + 4 = 0

6a) (–3)x + 1y = 10 –3x + y – 10 = 0
6b)

2.6 

(2, 2) (–2, –2)

(4, 2) (2, –4)

–2x – y = 5 
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200 10
km 1 km 2 km

10 km 10

P(1, –2) 

x y P

100 (5 < 100) 100 100

200 

1. 200 10
km

7 km 8 km

2. 13 m
30 m 20 m 11 m 5 m

3.
2 m 1 m

1 m 3 m
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1.
10

P(–7, 8) 

x y P
(–7)2 + 82 = 49 + 64 = 113

100 (113 > 100) 100
100

2. x2 + y2 = 132 (–11 –5)
(–11)2 + (–5)2 = 121 + 25 = 146 < 169

3. 2 m 1 m 3 m
x2 + y2 = 32

(1 –3) 12 + (–3)2 = 1 + 9 = 10 > 9

2.7 
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2
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1.

2.

1.
1

2.

3.

2

1.
2. 2
3. 2
4. 2



3. 2 A H
l AH AH

4. H l
OH

l P l P 

1.

2.

H A P OH
l d(P, A) = d(P, H)

d(P, O) + d(P, A) = d(P, O) + d(P, H) = d(O, H)

Q l d(Q, A) = d(Q, H)
d(Q, A) + d(Q, O) = d(Q, H) + d(Q, O) > d(O, H)
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( ) 2

2 
1

2 
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F1(–c, 0) 1 F2(c, 0)
2a 0 < c < a

2

2

P(x, y) 2

a2b2 

2a

F1 F2 

F1(–3, 0) F2(3, 0) a = 5 

x c = 3 a = 5 b 

1.

0 < c < a a2–c2 > 0 b b2 =  a2 – c2 b > 0 

a = b

a2 – c2 = b2 b2 = 52 – 32 = 25 – 9 = 16 = 42

2.
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b2 = a2 – c2

2

1a) c = 4 a = 5
b2 = 52 – 42 = 25 – 16 = 9 = 32

1b) c = 2 a = 3

2a) a2 = 52 b2 = 32  1c) c = 1 a = 2

2b) a2 = 4 b2 = 2 2c) a2 = 7 b2 = 3

3.2 
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A1 A2 B1 B2 

B1 B2 y 
x = 0 

x y A1(–a, 0) A2(a, 0) B1(0, –b)
B2(0, b) 

a b c 

A1 A2 x y = 0 

2a

2b

A1(–a, 0) A2(a, 0) B1(0, –b) B2(0, b)

A1 A2 B1
B2 



a) a b c 

b) a b c

c) a b c 

d) a b c 

= 2(5) = 10 
= 2(4) = 8

= 2(3) = 6
= 2(2) = 4

= 2(2) = 4
= 2(1) = 2

d) y2 12

3.3 

= 2(4) = 8 
= 2(2) = 4
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3 4 

(3, –4) 

h k h k
x x – h

y y – k

–3 2 
1 

x [x – (–3)] y (y – 2) 

–2 –1 

1. h k 

1

2

2.
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2b)

2c)
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3.5 ( )

(1, 2) A1(–4, 2) A2(6, 2) B1(1, –1) B2(1, 5) 

x y 

0 

C(–2, 1)

–2 –1

9x2 + 25y2 – 18x – 100y – 116 = 0 

1 

dx2 + ey2 + fx + gy + h = 0 
x y dx2 + ey2 + fx + gy + h = 0 

4x2 + 25y2 + 16x – 50y – 59 = 0 
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4. h k 

5.

6.

7.

1.

2.

3.6 



7a) a = 4 b = 2 (0, 0) 

7b) a = 5 b = 3 (–4, 2)

3a)

= 2(4) = 8
= 2(3) = 6

= 2(2) = 4
=
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13cm
1 25cm

1

2b = 2(5) = 10 
10 cm 

1 (13, 0)
1 (12, 0) a = 13 c = 12

1. 13
cm 10 cm

2. 28 m 12 m 14
m m



*

1. 1 (13, 0)
1 (0, 5) a = 13

b = 5

2.

a = 14 b = 12

14 m
x = 7 y

10.39 m

3.7 

25 (13 + 12) m



1. 12 m 3 m
3 m

2. 30 m
20 m 3 m

3. 1 1
1 4,700 km

1 5,300 km

5.

13 cm
10 cm

4.
( )

15 m
34 m

2 2

3.8 

3
1



2.6 m

4.02 m

3.

4. 2 34 b b = 15 
2a = 34 a = 17 c 
c2 = a2 – b2 = 172 – 152 = 64 = 82

a – c = 17 – 8 = 9 9 m
16 m 8 m

5. a = 13 b = 5 
c2 = a2 – b2 = 132 – 52 = 144 = 122 

12 cm

2a = + = 153 + 147 = 300 a = 150
2c = – = 153 – 147 = 6 c = 3

b2

20 m 3 m (10, 3) b

3.8 

1. 2 a = 6 b = 3 

x = 3 y

2. a = 15 b 
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4.1 

1.

1

2.

3.

4. 2
1 1

2
1 2 

1.

2.
3.

4. 2
5. 2

-
-
-
-



RO RP
S

SO SP

4.1 

1

1.

2.

3.

4.

5. Q R l



2 F1(–c, 0) y F2(c, 0) 2a 0 < a
< c

a2b2

P d(P, F2) – d(P, F1) = 2a P 
d(P, F1) – d(P, F2) = 2a.

P(x, y) 2

2a
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1.

2.

F1(–5, 0) F2(5, 0) a = 3 

x c = 5 a = 3 b 

0 < a < c c2 – a2 > 0 b b > 0 b2 = c2 – a2 

b2x2 – a2y2 = a2b2

F1 F2  

2

2
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b2 = c2 – a2

1a) c = 5 a = 4 1b) c = 3 a = 2 

2a) a2  = 42 b2  = 32 1c) c = 4 a = 3 

F1(–5, 0) F2(5, 0).

2c) a2 = 8 b2 = 8 

4.2 a 

2b) a2  = 5 b2  = 4
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4.3 

a) A1 A2 x y = 0 

A1(–a, 0) A2(a, 0)

b) l (a, b) (0, 0) 2

m (–a, b) (0, 0) 

2 

A1 A2 A1(–a, 0) A2(a, 0) A1A2 

a b c 

A1(–3, 0) A2(3, 0) F1(–5, 0) F2(5, 0)

a) A1 A2 

b) B1(0, –b) B2(0, b) 

(0, –b) (0, b)

A1 A2 B1 B2



( )

a) a b c 

4.3 

b) a b c 

c) a b c 

d) a b c 
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2 1 

(–2, 1) 

h k h k
x x – h

y y – k

–4 –3 

x [x – (–4)] y [y – (–3)] 

1

–2 –1 C(–2, –1) 

1. h k 

2.

1

2



1c)

2a)

2b)

2c)
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4.5 

9x2 – 4y2 – 18x + 16y – 43 = 0 

(1, 2) A1(–1, 2) A2(3, 2) 

x y 

1

0

dx2 – ey2 + fx + gy + h = 0
x y

x2 – y2 – 2x – 4y – 4 = 0 

x2 – y2 = 1 1 –2 
C (1, –2) 



( )
4

4.5 ( )



1.

6.

7.

3.

4. h k 

5.

4.6 
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7a) a = 3 b = 1 (0, 0) 

7b) a = 2 d = 2 (5, 3) 
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10 km
2

6 km
4 km

y = 4 x 

x2 

CHAYKA
LORAN

GPS

2. Maksutov-Cassegrain

Maksutov-
Cassegrain

2
6 km a

2 c

1. 26 km CHAYKA
10km 12

km
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1. 2
10 km a 2 26 km

c

y = 12 x 

x2 

2.
F1 F1 1 F2
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3.
45 m 32

m 4 m 16 m

4. 4y2 – x2 = 2,500 

4.8 

1896

20 21 100

2. 3.75 m 9 m
3 m 6 m

2
1

2 1



2.
3 m a = 1.5

1.875 9 – 6
= 3 m (1.875, 3)

(1.875 3)

y = –6 x 
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