
 34.1 PO, SS’ 

OQ O 

PO OQ 

O 

ON SS�

O PON NOQ 

(i) (r) 

�i = �r

 34.1:

P Q

N

O
S �S
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1.

2. SS� 34.2.  SS�

O ON 

3. SS�  PO 

SS� PO 

4. PO P
1

P
2 

5 6 cm P
1

P
2

P’
1

P’
2

5. P
3

P
4
, 

P�
1

P�
2

P
1

P
2
,

P�
3

P�
4
, 34.2 

P
3

P
4

6.  P
3

P
4

P
3

P
4

OQ

SS� SS�

O OQ O PO 

7. PON (�i) NOQ (�r) 

8.

 34.2: 

N

s

18/04/18
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�i  = �PON �r = �NOQ �i ~ �r

1.

2.

3.

1.

2.

3. � i = � r, 

•

•

• P
1
, P

2
, P

3
P

4

•

• P
1

P
2

P
3

P
4

5 6 cm 

18/04/18
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•

25 cm 

•

•

•

SS� O 

•

•

•

•

•

• 5 cm 

18/04/18



35.1)

MN (P) 

x-

(X’X) : (i) 

(ii) 

(iii) 

 35.1: 
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+x-

( –x- ) 

(iv) 

( + y- ) (v) 

( –y- )

AB 

AB 

 35.2 

(i)

F  [ 35.2(a)]

(ii) F 

 [  35.2(b)]

(iii) C 

[ 35.2(c)]

(iv)

18/04/18
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 35.3 : 

(a) (b)

(f)(e)(d)

1.

10 - 12 cm CP 

2. C  35.3(a). MM�

C P 

CP 

3. AB 35.3(a) 

MM� D N

(c)

18/04/18
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4. D N C CD CN

MM� D N �ADC =  �BNC =  �i,

D N 

5. AD BN MM� D N 

DF �CDF =

�ADC �CDF D �CDF = �r)

N

CN BN �BNC (= �i)

N F 

NF �CNF = �r, 

N F 

6. CF FP CF = FP  F, C P

7. CP MM� P

P PC PC 

8. DF, NF, PC F 

AB ( ) 35.3(a) F 

9. ( 35.1) 

C [ 35.3(b)]; C [  35.3(c)]; C 

F [ 35.3(d)]; F [ 35.3(e)]; 

F P [ 35.3(f)] 

10. 35.3 (a) (f) 

AB A�B�

 h h�

11.

18/04/18
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 h (cm) h��(cm) (h��h)

1. (a) F 

2. (b) C F C

3. (c) C C 

4. (d) C C 

F 

5. (e) F 

6. (f) P F

35.3 

•

•

•

18/04/18
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• 35.3 F 

C  P 

•

• C 

C 

•

• C

D 

18/04/18
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 36.1:

(a) 

(b) 

18/04/18
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 36.2 :

[ 36.1(a)]

P 

F 

1.

2.

 36.2)

3.

18/04/18
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4.

5.

f  f

(cm) (m)             (M)

1.

2.

3.

= _________ m

=_______________m 

•

•

•

•

18/04/18
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•

• 15 cm 20 cm 

• 10 15 m

•

•

•

•

•

•

•

18/04/18



35 

MM' P 

37.1 C AB

 37.1:  MM�

f R

A'B' AB

A'B' C

F
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1.

R f 

2.

3.

37.2) 

AB 

h

h

 37.2 : 

18/04/18
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P 

c l s x = l - c y = s - c h� (h��/h)

(cm) (cm) (cm) (cm) (cm) (cm)

1.

2.

3.

4. MM� C 37.2)

P 

 x x> 2f 

5. C

37.2)

6. A�B�

P y

2f > y > f h 

7. (x

f = ____ cm.

h  = ____ cm.

 ___________________ .

•

R (=2f ) 

18/04/18
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•

•

•

•

•

•

•

• 25 cm 

•

• 35 “

”

•

• 15 cm 20 cm 

18/04/18
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•

•

•

•

•

•

•

18/04/18
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35 

MM�

P 

38.1 C F 

AB 
38.1 : MM�

f R 
 A�B� AB

C F

A�B�

18/04/18
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1.

36 

R f 

2.

3.

38.2)

AB 

h

4. MM� C F 

38.2) P 

x 2f > x > 

 38.2 :

18/04/18
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 P P 

P c l s

     (h��/h)

(cm) (cm) (cm) x = l – c (cm) y = s – c (cm)  h’ (cm)

1.

2.

3.

5. C 38.2) [

35.2 

A�B�

y y > 2

6. x 

(y) h�

f = ____ cm.

h  = ____ cm.

 ___________________ .

•

R (=2f )? 

•

•

18/04/18
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•

•

•

•

•

• 25 cm 

•

• 35, “

”

•

• 15 cm 20 cm 

•

18/04/18
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•

•

•

•

•

•

•

18/04/18
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MM�� P 

AB 

 39.1 :  MM’  f 

R  C  AB  A�B�

 AB

C 

18/04/18
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1.

f
a

R 

2.

(c) 

3.

 AB 

h

4.  MM�  P 

2f = R

 39.2 :

18/04/18
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5.

 AB  MM��

6.

7. h�

8.

9. R

f
a
 = ____ cm.

R  =____ cm.

 f
0 
= R /2  = ____ cm.

 ___ cm 

 ____ cm  ____ cm, 

P (h��/h)

c h s R = s – c

(cm) (cm) (cm) (cm) (cm)

1.

2.

3.

18/04/18
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•

•

•

•

•

•

•

•

•

•  15 cm  20 cm 

•

18/04/18
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•

•

•

•

•

•

18/04/18
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ABCD 

 (AD) 

 O  NOM  XO 

 XON   (�i) 

NOM  OO�  MOO�

 (�r)  OO�

 BC BC 

 O��  O�Y  AD 

 XO 

O�Y BC  O��

M�O�N��  M�O�

(�e) 

 40.1:

18/04/18
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1.

 ABCD 

2.  AD  XO 

 30º  60º 

O  AD 

3.  XO  P
1

 P
2

 BC  P
1

 P
2

 P
3

P
4

 P
3

 P
4

 P
1

 P
2 

4.  P
3

 P
4 

P
1

 P
2

 AD 

 40.2 :  BC P
1

 P
2

 I
1

 I
2

AD  P
3

 P
4 

 I
3

 I
4

18/04/18
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�i = (�XON) �r = (�MOO�) �e = ��M�O�Y) �i ~ �e

1.

2.

3.

5.

P
3

 P
4

 O’ 

 BC  O  O�

 XOO�Y 

 XP
1
P

2
O  OO�

 O�P
3
P

4
Y 

6.  AD  O  NOM  BC  O�

M�O�N��  XON (�i)  MOO� (�r) 

 M�O�Y (�e) �i, �r, �e

7. 30º  60º 

�i, �r, �e

•

•

• �r  <  �i,

• �i  = �e , 

• �i �r 

18/04/18
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•

•  P
1
, P

2
, P

3
,  P

4

•

•  P
1

 P
2

 P
3

 P
4 

 5 cm 

•  30º  60º 

•

•

•

•

•

•

30º 60º 

•

18/04/18
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 (AD)

 O 

 NOM  XO  XON 

(�i)  NOM OO�

 MOO��  (�r) 

OO�� BC

BC

 O��

M�O�N��  O��  O�Y

AD  XO 

O�Y  BC  O��

 M�O�N�  M�O�

(�e) 

 41.1 :

18/04/18
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n

(1)

 AD  XON ( �i )  MOO� ( �r) 

 BC  OO�N� ( �r�) �M�O�Y (

�e) 

 AD,  BC

 AD (2)

 BC 

(3)

1.

 ABCD 

18/04/18
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 41.2 :  BC P
1

 P
2

 I
1

 I
2

 AD

 I
3

 I
4 

 P
3

 P
4

2.  AD 

 XO  30º  60º 

 O  AD 

ABCD 

3.  XO  P
1

 P
2

 BC  P
1

 P
2

 BC  P
1

 P
2

 P
3

 P
4

 P
3

 P
4

 P
1

 P
2 

4.  P
3

 P
4 

P
1

 P
2 

AD 

5.

P
3

 P
4

 O�

 BC  O  O�

 XOO�Y 

18/04/18
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 XP
1
P

2
O  OO�

 O�P
3
P

4
Y 

6.  AD  NOM  BC  O�

M�O�N��  XON (�i )  MOO��(�r) 

 M�O�Y (�e) �i, �r �e 

7. (Natural sine table) �XON (= �i ),

�MOO� (= �r ), �OO�N� (= �r� ), �M�O�Y (= �e), 

AD 

 BC 

8. 30º  60º 

9.

•

•  AD  BC 

n  _____  

•

•  P
1
, P

2
, P

3
,  P

4

 AD  BC

�XON �MOO� �M�O�Y �M�O�Y AD n BC n

(= �i ) (= �r) (= �r� ) (= �e) [  (2)] [  (3)]

1.

2.

3.

18/04/18
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•

•  P
1

 P
2

 P
3

 P
4 

 6 cm 

•  30º  60º 

•

•

•

•

•

•

 30º  60º 

•

•

•

18/04/18
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 (DE)  ABC  AB 

 AB  42.1

 42.1 : 

18/04/18
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EF  AC 

 BC  FG 

 AC  FG 

 42.1

 (BC)  DE 

FG �IHG (��)

H 

1.

XX�

2. XX� E  NEN� 42.2

 30º  60º NEN� DE 

3.

 AB  XX�

 ABC 

4.  DE 6 cm 

 P
1

 P
2

 AC P
1

P
2

5.  AC 

P
3

 P
4

P
3

 P
4

P
1

P
2

6. P
3

P
4

 AC 

F  FG 

18/04/18
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7.  DE  AC 

42.2 FG 

 H 

8. �DEN  (�i ) �FHI  (�� ) 

9.  30º  60º 

•  ______ 

•  _____  _____  _____ 

_____ 

•

•  P
1
, P

2
, P

3
 P

4

•  P
1

P
2 

P
3

 P
4

 6 cm 

•  30º  60º 

(�i ) = �DEN (��) = �FHI

1.

2.

18/04/18
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•

•

•

•

•

•

•

18/04/18



174

 43.1 : 
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 LL�

x-  (X� X)  LL�

 C
1

 C
2

X�

 O 

 (i) 

 (ii) 

 (iii)  (+x- ) 

 (–x- )  (iv) 

(+y- ) 

 (v) 

 (-y- ) 

 AB 

LL��

(i)

 F
2 

 43.2(a)

(ii)  F
1

(b)

(iii)  O 

 43.2(c)

 (a)  (b) 2F
1 

 (c) 2F
1 

 43.2 :

18/04/18
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 43.3

(d) F
1

 2F
1 

 (e)  F
1 

 (f)  F
1

 O 

1.  15 - 18 cm 

 O 

 O 

F
1

 F
2

 OF
1
 = OF

2 

OF
1

 OF
2

 2F
1

 2F
2 

2. h AB (a) 

3. AB  F
1
OF

2 

 LL�  D  E 

 LL�  DF
2

 EF
2 

 F
2

 (a) F
2 

18/04/18
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 43.4 : 

4.

 43.3(a) - (f) 

5.  AB (h)  A�B� (h�), 

43.4(a) - (f)

6.

(b)

(c)
(d)

18/04/18
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 43.4(a)-(f ) 

•

•

•

 OF
1
 = OF

2

•

h h�

 F
2 

(b) 2F
1 

F
2

 2F
2

2F
1 

h h’ (h’/h)

(cm) (cm)

1.

2.

3. (c) 2F
2 

4. (d) F
1

 2F
1

2F
2 

5.

6.

(e)

(f)

 F
1 

 F
1

O 

(a)

18/04/18
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•  2F
1

 2F
2

•

•  20 cm 

18/04/18
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 44.1 :

(a) 

(b) 

(a) (b)

18/04/18
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 44.1

 O  F
1

 F
2

1.

2.

 44.2

 44.2 : 

3.

18/04/18
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4.

5.

 ____ m 

•

•

•

•

•

•

 44.1(b)  44.2

( f ) ( f )

(cm) (m) (m)

1.

2.

3.

18/04/18
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•

•  15 cm  20 cm 

•

 10 cm  15 m 

•

•

•

•

•

•

•

18/04/18



 ( f ) 

 43 

LL�� O 

 45.1  AB 

2f 

 2

O 

 45.1 : LL��

 f 2f 

A� B�

 A� B�, F
2 

2F
2 

 F
2 

18/04/18
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1.

 f

2.  LL�

 (l ) 

3.

 AB 

h 

h

4.  LL�

 (2f )  45.2  (c) 

 O  x

 45.2 :

18/04/18
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5.  LL��

6.  AB  A�B�

s 

 O y 

h�

7. x 

f = _____ cm

h = _____ cm.

 _________________________ .

•  2

•

O  O 

O 

l c s x = l ~ c y = s ~ l h� (h�/h)

(cm) (cm) (cm)  (cm) (cm) (cm)

1.

2.

3.

18/04/18
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•

•

•

•

•

•  25 cm 

•

•  43  

43 

•

•  15  20 cm 

•

18/04/18
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•

•

•

•
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 2f

43 

 LL�� O 

 46.1  AB 

 2f 

 46.1

 46.1:  LL�

 f 2F
1

AB 

A�B�

 A�B� 2F
2

18/04/18



 O 

1.

( f )

2.  LL�

O  (l ) 

3.

46.2

 AB 

h

 46.2 :  2f  AB 

A� B�

B

A

B�

A�

18/04/18
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4.  LL�  O 2f

5.  LL�

O  2 46.2

6.  46.1  2f 

 2f 

AB 

 A�B�

 O  2

 (c)  (s) 

 [(x) = (2f )]  (y) x, y

7.  h� h

8.

f
a
 = ____ cm.

 ____________________ .

O  O

 O h c (h�/h)

l x  = 2f = y = 2f =

s h�

(cm) (cm) (cm) (cm) l ~ c (cm) s ~ l (cm) (cm)

1.

2.

3.

18/04/18
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•  2f  

•

•

•

•

•

•

•  25 cm 

•

•

•  43 

43 

•

18/04/18
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•  15  20 cm 

•

•

•

•

•

•

18/04/18
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•  15  20 cm 

•

•

•

•

•

•

18/04/18
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2f  f

43 

 LL�� O 

 47.1 

 AB 

O  2f

f  

 47.1 :  LL�

 f  F
1

 2F
1

 f  

AB  A�B�

A�B�  2F
2
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 47.1 

 O 

1.

  f

2.  LL�

 (l) 

3.

 47.2

 AB h

h

 47.2 :  f  2f 

18/04/18
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4.  LL�  O  2f  f  

 47.2  (c) 

 O x

5. LL��

2f 

6.  AB  A�B�

s 

 O y 

h�

7. x 

f = _____ cm

h = _____ cm

 _________________________ .

•  2f  

O O 

O 

l c x = l ��c y = s � l h� (h��/h)

(cm) (cm) s (cm)  (cm) (cm) (cm)

1.

2.

3.

18/04/18



197

•

•

•

•

•

•

•

•  25 cm 

•

•  43 

43 

•

•  15  20 cm 

•

18/04/18



198

•

•

•

•

•
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