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________
x4 – 24x2 – 25 = 0

y = x2 y2 – 24y – 25 = 0 

y – 25 = 0 y + 1 = 0
• y – 25 = 0 y = 25 x2 = 25 x = 5
• y + 1 = 0 y = – 1 x2 = – 1 x = i

y2 – 25y + 144 = (y – 16)( – 9) = 0

x4 – 25x2 + 144 = 0 
1. y = x2 

2. 1. 2 
3.

1. (x2)2 – 25(x2) + 144 = 0 y = x2 

(x2)2 – 25(x2) + 144 = y2 – 25y + 144 = 0

2. 2 144 –25 2 
y2 – 25y + 144 = (y – 16)(y – 9) = 0

y – 16 = 0 y – 9 = 0 y = 16 y = 9

3. 1. y = x2 2. y = 16 y = 9 
x2 = 16 x = 4 x2 = 9 x = 3

x4 – 25x2 + 144 = 0 x = – 4 – 3 3 4

A Ax4 + Bx2 + C = 0 4 

4 y = x2 2
4 2 2 4

1 2 

x4 – 25x2 + 144 = 0 x = – 5 5 i –i



x = – 5 5 –2 2

x = – i i –2i 2i

x = – 3 3 –i i

x = – 3i 3i –i i.

B C 1
x4 + Bx2 + C = 0 4

y = x2 x4 + Bx2 + C = 0
x4

1

a) y = x2  x4 – 5x2 + 4 = y2 – 5y + 4 = 0 
y2 – 5y + 4 = (y – 4)(y – 1) = 0

y – 4 = 0 y – 1 = 0
•y – 4 = 0 y = 4  x2 = 4  x = 2
•y – 1 = 0 y = 1  x2 = 1  x = 1

x4 – 5x2 + 4 = 0 x = – 2 2 –1 1

b) x4 – 13x2 + 36 = y2 – 13y + 36 = 0 
y2 – 13y + 36 = (y – 9)(y – 4) = 0

•y – 9 = 0 y = 9  x2 = 9  x = 3
•y – 4 = 0 y = 4  x2 = 4  x = 2

x4 – 13x2 + 36 = 0 x = – 3 3 –2 2

1.1  x4 + Bx2 + C = 0 4 



11.2 4 2

y = x2 2y2 – 15y + 27 = 0 
2y2 – 15y + 27 = (2y – 9) (y – 3) = 0 

2x4 + 33x2 + 16 = 0 

2x4 – 15x2 + 27 = 0 

2x4 – 15x2 + 27 = 0 

2x4 + 33x2 + 16 = 0

2x4 + 33x2 + 16

2x4 + 33x2 + 16 = (2x2 + 1)(x2 + 16) = 0

Ax4 + Bx2 + C (ax2 + b)(cx2 + d)
y = x2 4



• x2 – 4 = 0 x2 = 4 x = 2

• x2 – 1 = 0 x2 = 1 x = 1

f) 3x4 + 4x2 + 1 = 0 (3x2 + 1)(x2 + 1) = 0

1.2  Ax4 + Bx2 + C = 0 4 

A B C A B C Ax4 + Bx2 + C = 0 4 

Ax4 + Bx2 + C = 0 1 
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2

x – 2 = 0 x – 12 = 0 x = 2 x = 12
2

A2 = B2

A = B
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x = –2 1

x = –1 1

x = 10 x = 5

x = 3
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(x + y)2(x – y)

a) 4 6 15
4 = 22, 6 = 2(3), 15 = 3(5)

4 6 15 22(3)(5) = 4(3)(5) = 60

b)

6x = 2(3)x 3x + 1 6x + 2 = 2(3x + 1)
6x 3x + 1 6x + 2 2(3)(x)(3x+1) = 6(3x2 + x) = 18x2 + 6x

c) b)
3

2m + 3 2m – 3 2 4m2 – 9 = (2m – 3)(2m + 3) 

2m + 3 2m – 3 4m2 – 9 (2m – 3)(2m + 3)

x + y x2 + 2xy + y2 x2 – y2

mcm

x + y x2 + 2xy + y2 x2 – y2 (x + y)2(x – y)



3 1 2
2 3 1

x2 – 25 = (x + 5)(x – 5) 3
(x + 5)(x – 5) = x2 – 25

3a + 6 = 3(a + 2) a2 – 4 = (a + 2)(a – 2) 
2

m2 – 1 = (m + 1)(m – 1) 3 (m + 1)(m – 1) = m2 – 1

1.6  2 

2 2

x2y2

2x – 6 = 2(x – 3) 3
2(x – 3) = 2x – 6

4



a) x
x – 2 x

2 x – 2

b) 3 

x + 3 2x – 1 2x2 + 5x – 3 = (2x – 1)(x + 3) 3 
(2x – 1)(x + 3) x -3 
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x = –15 –15 x = –15 

x = 3 x – 2 3 – 2 = 1
x = 3 
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x = 3 x = 1 x ≠ 1

x =3 

x = 3 
x ≠ 1 x ≠ 0 x(x – 1) 



a) x b) x 2 2x2x 

c) 5x 

3

d) 2x + 1

g) x – 1 x + 3 (x – 1)(x + 3)

e) 2x – 1 f) (x – 1)(x + 1)

h) 2x 5x x2 10x2
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x 1 1
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x = 0 x = 2

y (1) x x = 0 y = 2 x = 2 y = 0 
x = 0 y = 2 x = 2 y = 0

1 y y = x – 2 1

(x – 1)(x + 3) = 0 x = 1 x = –3

x = 1 y = –1 x = –3 y = –5 
x = 1 y = –1 x = –3 y = –5 

1 1 1 2 1 1

2 1 
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x = 0 x = –1
• x = 0 y =  – 3
• x = –1 y = – 4

x = 0 y = – 3 
x = – 1 y = – 4

x2 + 5x + y = 4

x = 0 x = 2
• x = –5 y = 4
• x =  –2 y = 10

x = –5 y = 4 
x = –2 y = 10

x2 + y = 2 x2  – x – 2 = 0

•x = – 2 y = – 2
•x = 1 y = 1

x = – 2 y = – 2 
x = 1 y = 1

x2 – 7x – y + 3 = 0

x = 0 x = 2
• x = 0 y = 3
• x = 2 y = –7

x = 0 y = 3
x = 2 y = –7

x – y = 0 x = y

x = – 2 x = 1

1.8  1 1 1 1 2 

1 1 1 1 2 

2 1 1
2



x = 5 x = 3
• x = 5 y = 3
• x = 3 y = – 1

x = 5 y = 3 
x = 3 y = –1

2x2 – x + y = 1 – x2 + 4x + 2y = 1

x = 3 x = –1
• x = 3 y = – 14
• x = –1 y = – 2

x = 3 y = – 14 
x = –1 y = –2
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x = – 3 3 – 1 1

x = 9 
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a) y = 2x – 2 y = x2 – 2x + 1 
b) a) 2 x y 
c) (x, y) x y b)
d) c) a)
e) 1 1 1 2
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5a) y = 2x – 2 x = 0 y = –2 x = 1 y = 0
(0, –2) (1, 0)

y = x2 – 2x + 1 =(x – 1)2 (1, 0)
x = 0 y = 1 x = 2 y = 1 (0, 1)

(2, 1)

5b) 

5d) c) y = 2x – 2 y = x2 – 2x + 1

5e)

x = 1 y = 8

x =1 x = 3 y = 4 x = 1 y = 0

5c)
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1 3. 2 

1 4. 

1 5. 

1 6. 

1 1 2 
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1 1. x 

1 2. y 

1 3. 2

1 4. 

1 5. 

1 6. 
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a) A(–2) B(3)
b) A(3, 4) B(–1, 1) 

a) –2 3 A B 2 
5

b) (3, 4) (–1, 1) A B
A B AB

p P(p) P
p

P(x1, y1)
x1 x

y1

ABC 

BC x –1 3 

CA y 1 4 

CA = 4 – 1 = 3

BC CA 

AB 

A B 

A B 5 B A 



2

= 16.

a) A B 

b) A B 

|a – b| a – ba) A(a) B(b)

b) A(x1, y1) B(x2, y2) 

A B d(A, B) AB 1

A B 5

d(A, B)

d(A, B) = 16

2 A B d(A, B) 

x |x| x

a) A(3) B(7)
e) A(–8) B(0)
i) A(5, 6) B(2, 3)
m) A(–3, 4) B(1, 3)

b) A(0) B(6)
f) A(–3) B(–10)
j) A(3, 2) B(–2, 1)
n) A(0, 0) B(4, –5)

c) A(–1) B(1)
g) A(7) B(2)
k) A(4, 6) B(–5, –3)
ñ) A(–5, 4) B(2, –1)

d) A(–3) B(–1)
h) A(5) B(–4)
l) A(7, 2) B(1, –4)
o) A(6, –2) B(6, –5)

A B d(A, B)
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1
2

a h A B 

i o A B 

2 2
2

1 2

1.1 2 



1.2 

P AB 2 3 

P 

1. AB P(p) 

2. 2 A(–1) B(b) P(1) AB 4 5 b 

A(–3) B(5) AB 3 1 P(p)

a = –3 b = 5 k = 3 n = 1

P 3

d(A, P) = |a – p| = p – a  d(P, B) = |p – b| = b – p p > a 
b > p 

a) 3 2 A(1) B(6)
d) 2 3 A(– 10) B(0)

b) 2 5 A(– 4) B(3)
e) 3 4 A(–16) B(–2)

c) 1 4 A(0) B(5)
f) 1 3 A(–1) B(7)

A(a) B(b) 2 
AB 2 3 P

2 A(a) B(b) AB AB 
k n P(p) 



7

1a) a = 1 b = 6 k = 3 n = 2 

1c) a = 0 b = 5 k = 1 n = 4 

1e) a = – 16 b = – 2 k = 3 n = 4

1b) a = –4 b = 3 k = 2 n = 5 

1b) a = –10 b = 0 k = 2 n = 3

1f) a = –1 b = 7 k = 1 n = 3 

P 1

2. a = –1 k = 4 n = 5 p = 1 

P 1

b 

P – 10

P – 6

3
a b

1.2 

P – 2P 4
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1.3 *

A(x1, y1) B(x2, y2) 2
AB

AB 2 3 P(x, y)

A1(x1, 0) P1(x, 0)
B1(x2, 0) A2(0, y1) P2(0, y) B2(0, y2)

AA1 PP1 BB1 AA2 PP2 BB2

AA1 PP1 BB1 

P y 

P x 

p r 3

AB P(x, y) 

2 A(x1, y1) B(x2, y2) AB AB k n 
P(x, y)

a) 1 3 A(–5, 1) B(3, –3)
c) 3 2 A(1, 8) B(6, –2)

b) 3 4 A(–2, –10) B(5, 4)
d) 4 5 A(–2, –9) B(7, 0)



d) A(–2, –9) B(7, 0) k = 4 n = 5 

1.3 

9

a) A(– 5, 1) B(3, –3) k = 1 n = 3 

b) A(–2, –10) B(5, 4) k = 3 n = 4

c) A(1, 8) B(6, –2) k = 3 n = 2 



1.4 

AB 

1. A(a) B(b) 
1 1 2 22. A(x , y) B(x , y)

1. AB P 

2. AB P 

AB 1 1 

AB 1 1 
k = 1 n = 1

1. P p 

2. P (x, y)

P 

P 

1. A(a) B(b) AB P(p)

2. A(x1, y1) B(x2, y2) AB P 

a) A(1) B(7)
e) A(–6) B(–2)

b) A(0) B(8)
f) A(–7) B(–3)

a) A(1, 2) B(3, 6)
d) A(1, 6) B(4, 0)

b) A(–6, 4) B(0, –2)
e) A(–5, –1) B(3, 1)

c) A(–4, –5) B(2, 1)
f)      

c) A(–2) B(4) d) A(–4) B(2)
g)      h)               



2
1 1

1f) A(–7) B(–3)

1c) A(–2) B(4)

1d) A(–4) B(2) 1e) A(–6) B(–2)

1 2 

1a) A(1) B(7) 1b) A(0) B(8)

2 2 

2a) A(1, 2) B(3, 6) 2b) A(–6, 4) B(0, –2)

2c) A(–4, –5) B(2, 1)

2e) A(–5, –1) B(3, 1)

2d) A(1, 6) B(4, 0)

2f)                

1.4 
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1.5 

A B C 3 

CA C A 

d(A, B) = d(C, A) ABC 2 AB CA 
∆ABC 

ABC 

∆ABC 2 AB CA 
A B AB

1. 3 A(3, 3) B(–3, –3)
2. 3 D(1, 4) E( –3, –2) F(5, 1) 
3. 3 A(3, 7) B(–3, –1) C(3, –1)

3 a b c a2 + b2 = c2 



ABC 

2. 3 d(D, E) d(E, F)
d(D, F) 3 

DEF 

3. AB2 BC2 AC2 

BC2 + AC2 = 36 + 64 = 100 = AB2 ABC 

1.5  2 

1. ABC 3 d(A, B) d(B, C)
d(A, C) 3 

9 



1.6  

9. ABC A (–2, 4) AB BC (–3, 1) (1, 0)
B C 

10. ABCD A (–4, 4) AB BC CD (–2, 0) (4, –2)
(6, 4) B C D 

8. A(2, 4) B(–2, –2) C(4, 0) D E AB BC 

5. AB 

6. P(x1, y1) (0, 0) 

7. A(–1, 3) B B 

1. 2 A B 

2. A B A (–2, 5) B (x, 1) x 

3. A B A (–6, y) B (4, 4) y 

4. AB AB 
a) 6 5 A(–10) B(1)
c) 1 3 A(–6, 7) B(2, 3)

b) 3 1 A(–2) B(2)
d) 1 2 A(–4, 0) B(11, 6)



y = – 2 y = 10

x = – 8 x = 4

7. B(x, y) 2
x = 4 y = –2 B(4, –2)

6. O(0, 0) 

10. B(x1, y1) C(x2, y2) D(x3, y3) AB (–2, 0)

y1  = –4  B(0, –4)

y2  = 0  C(8, 0)

y3 = 8  D(4, 8)

B(–4, –2) BC (1, 0)

BC (4, –2)

CD (6, 4)

8. D E AB BC 

1.6  2 

9. B(x1, y1) C(x2, y2) AB (–3, 1)



2

2.1 

3 A(–2, –3) B(0, 1) C(1, 3)
1. 2 

2. 3 3 
3. P(2, y) P A B y 

1. A B A C B C 

2.
3

3. 1 2 P(2, y) A(–2, –3) B(0, 1)
3 A B P 

2 B P 

2 A(x1, y1) B(x2, y2)
m

2. 3 

2 

2 P(2, 5) A(–2, –3) B(0, 1) y 
5 

A(–2, –3) B(0, 1) A(–2, –3) C(1, 3) B(0, 1) C(1, 3)

1. 3 A B C 
a) A(0, –3) B(3, 0) C(5, 2) b) A(–4, 1) B(0, 3) C(6, 6)

c) A(–3, 5) B(–1, –1) d) A(–3, 4) C(3, 0)



A B C A B C 

A B C 

A B C 

A B C 

1a) A(0, –3) B(3, 0) C(5, 2)
A(–2, –3) B(0, 1) B(3, 0) C(5, 2)

1b) A(–4, 1) B(0, 3) C(6, 6)
A(–4, 1) B(0, 3) A(–4, 1) C(6, 6)

1c) A(–3, 5) B(–1, –1)

2. D(–3, 1) E(1, –1)

D(–3, 1) E(1, –1) E(1, –1)

2.1 

3 1



2.2 *

A(x1, y1) l P(x, y) 
m 

A (x1, y1) m l 

x –mx1 + y1 A(x1, y1)
l

1. x y
2. A(x1, y1)

l y – y1 = m(x – x1)

x x = 1
y 

A

A(–3, 2) l 

m (x1, y1) 

A(–3, 2) (1, 4) 

a) m = 2 A(6, 7) b) m = 1 A(–1, 0)

c) m = –1 A(–2, 6) d) A(1, 8)

m A (x1, y1) l

y 



1
x y

a) m = 2 A(6, 7) b) m = 1 A(–1, 0)

c) m = –1 A(–2, 6) d) A(1, 8)

2.2 



2

2.3 2

A(–1, –3) B(2, 9) y = 4x + 1
2

A B

A(–1, –3) B(2, 9)

B

l A B
l l 2

A B 

x1 ≠ x2 2 A(x1, y1) B(x2, y2) l 

x1 = – 1 y1 = –3 

x1 y1 x2 y2

a) A(–3, –1) B(1, –5)
c) A(0, –5) B(6, 4)

b) A(2, –2) B(3, 1)
d) A(0, 4) B(12, –6)
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(2)

(1) (2)
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l y = 3x – 6 x θ
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2 A(2, 0) B(3, 3) l P(3, 0) x
APB
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A(2, 0) P(3, 0) B(3, 3) 3 APB

θ A
l 3

θ 71.6

–26.6
x
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tan θ = tan(θ + 180 )
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l x l 
m l θ 
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l2 

l1 x – 4y – 1 = 0 l2 y = – 2x – 1 l1 l2 
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l1 l2 m1 m2 l1
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2 l1 l2 α 2
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b) ABC 3
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a) A B B C C A

b) ABC 3
1 A(–4, 1) BC
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6. A(0, 0) B(6, 0) C(2, 4) 
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1 AB AB
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5. 1
3 1 A(–4, 1) B(2, 1) C(1, 6)
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4. 1
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5a) A B B C C A 
m1 m2 m3 

5b) C A B n1 n2 n3 

AB C x = 1

4b) 3
AP CN

4c)

CN 

AP 
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x = 1 1 y = –1 + 3 = 2
(1, 2) 
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3. ABCD 3 A(–5, 0) B(–2, –1) C(5, 2) 4

4. A(0, 8) B(–4, 0) C(10, 4) ABC 

a) AB BC CA D E F 
b) AE 2 1 
c) BF CD 2 1 
d) 3.11 4 

5. A(–3, –1) B(2, 2) 2 2 P(3, 0)
2 

6. A B BC CA D(–1, –1) E(4, 2) F(2, 3)
A B C 

7. ax + by + c = 0 a1x + b1y + c1   = 0 2 aa1  + bb1  = 0

8. P(x1, y1) l ax + by + c = 0 a(x – x1) + b(y – y1) = 0 

9. l1  l2  135 l1  l2 l2  –3 l1 

10. ABC A (–4, 0) B
4x + y – 7 = 0 2x – y + 1 = 0 B C

2. 2x – 3y + 3 = 0 a 

1. A(–5, 3) B(4, –3) AB 3 C D

C AB 1 2 



D BC 

4. ABC A(0, 8) B(–4, 0) C(10, 4)
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4c) BF 

CD 
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3. D(a, b) 4 AD BC CD AB 

CD AB 
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2 AC BD C(a, b) D(c, d)
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b = 3 (2) a = –3(3) + 11 = 2
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b = 0 
ax + by + c = 0 P(x1, y1)
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b = 2 a = 4(2) – 4 = 4
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x = 1 y = 3  B (1, 3)

≠ 0
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