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 E•ÆÁÃ 1.1

1.a. -5,  
22
7 , 

2013
2014

−

b. LN˛ ÃÊPÆÁ u\Ãz 
p
q N˛y o∫“ u¬QÁ \ÁoÁ “{ \“ÁÂ q ≠ 0; p, q úÓmÁ˙N˛ “¯, ƒz úu∫™zÆ ÃÊPÆÁLÂ N˛“¬Áoy

“¯@

2. (i)
3
7 (ii) 0 (iii) −5

(iv) 7 (v) −3

3.
3 5 9 21 53,  ,  ,  ,  
2 4 8 16 32 4.

19 37 77,  ,  
30 60 120

5.

6. I. (i) 0.242 (ii) 0.708 (iii) 0.4 (iv) 28.75

II.(i) 0.6 (ii) 0.694− (iii) 3.142857 (iv) 1.2

7. (i)
9
25 (ii)

77
5 (iii)

41
4 (iv)

13
4

8. (i)
5
9 (ii)

35
9 (iii)

12
33 (iv)

563
180

9. (i) Yes (ii) No (iii) Yes (iv) No

  E•ÆÁÃ 1.2

1. (i) Eúu∫™zÆ (ii) úu∫™zÆ (iii) Eúu∫™zÆ
(iv) úu∫™zÆ (v) úu∫™zÆ (vi) Eúu∫™zÆ

G∫G∫G∫G∫G∫

0 1 2-1-2

8
5

8
5

−
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2. úu∫™zÆ ÃÊPÆÁLÂ  : -1, 
13
7 , 1.25, 21.8 , 0

úu∫™zÆ ÃÊPÆÁLÂ : 2 , 7 , π , 2.131415....., 1.1010010001.....

3. EåÊo, 
5

3
4. 0.71727374....., 0.761661666..... 5. 5 2.236=

6. 2.645751..... 8. 6 , 2 6

9. (i) ÃnÆ (ii) ÃnÆ (iii) EÃnÆ 3 (iv) ÃnÆ 9

(v) ÃnÆ 8 (vi) EÃnÆ 
3
7

 E•ÆÁÃ 1.4

1. (i) 10 + 5 5  + 2 7  + 35 (ii) 20

(iii) 10 + 2 21 (iv) 4

2. (i) Eúu∫™zÆ (ii) Eúu∫™zÆ (iii) Eúu∫™zÆ (iv) úu∫™zÆ
(v) Eúu∫™zÆ (vi) Eúu∫™zÆ (vii) úu∫™zÆ

3. (i) Eúu∫™zÆ (ii) úu∫™zÆ (iii) Eúu∫™zÆ (iv) Eúu∫™zÆ
(v) Eúu∫™zÆ (vi) úu∫™zÆ

4. MÆÁıuN˛ c ÆÁ d Eú∫u™zÆ ÃÊPÆÁ “Áz ÃN˛oy “{@

5. (i)
3 2

7
−

(ii) 7 6+ (iii)
7

7
(iv) 3 2 2 3+

6. (i) 17 12 2− (ii) 6 3− (iii) 
3 2 2 3

6
+

(iv)  
9 15 3 10 3 21 14

25
− − +

7. 0.55725

8. (i) 2 (ii) 2 (iii) 5 (iv) 64

(v) 9 (vi)
1
6 9. −8

10. (i) a = 5, b = 2 (ii) a = 
19
7

−
, b =

5
7

 E•ÆÁÃ 2.1

1. (i) 5 (ii) 2 (iii) 0 (iv) 6
(v) 2 (vi) 1
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2. (i) §“Ïúty (ii) §“Ïúty (iii)  å“Î MÆÁıuN˛ FÃ™ı tÁz Y∫ ∫Áu∆ÆÁÂ “¯@
(iv) §“Ïúty å“Î “{ MÆÁıuN˛ VÁoÁÊN˛ JmÁn™N˛ “¯@
(v) §“Ïúty å“Î “{ MÆÁıuN˛ VÁoÁÊN˛ JmÁn™N˛ “¯@
(vi) §“Ïúty å“Î MÆÁıuN˛ FÃ™ı tÁz Y∫ ∫Áu∆ÆÁÂ “¯@

3. (i) 1 (ii) −1 (iii) 2 (iv) 2

(v) 2
π

(vi)
2

3
−

(vii) 0 (viii) 0

4. (i) YoÏßÏ|\ (ii) VåÁß (iii) YoÏßÏ|\ (iv) ∫zQyÆ
(v) ∫zQyÆ (vi) YoÏßÏ|\

5. (i) ÃnÆ (ii) EÃnÆ (iii) EÃnÆ (iv) EÃnÆ
(v) ÃnÆ (vi) ÃnÆ

 E•ÆÁÃ 2.2

1. (i) 3 (ii) 12 (iii) 9 (iv)
3
2

2. (i) 1, 1, 3 (ii) 2, 4, 4 (iii) 0, 1, 8 (iv) -1, 0, 3
(v) 2, 0, 0

3. (i) “ÁÂ (ii) å“Î (iii) “ÁÂ (iv) å“Î, “ÁÂ
(v) “ÁÂ (vi) “ÁÂ (vii) “ÁÂ, å“Î (viii) “ÁÂ, å“Î

4. (i) -2 (ii) 2 (iii)
3

2
−

(iv)
3
2

(iv) 0 (vi) 0 (vii)
q
p

−

5. a = 
2

7
−

6. a = 1, b = 0

 E•ÆÁÃ 2.3

1. (i) 0 (ii)
27
8 (iii) 1

(iv) -π3+3π2-3π+1 (v)
27
8

−

2. 5p 3. TÏmåQÊg å“Î “{ MÆÁıuN˛ ∆z  5 4. -3 5.
13
3

−

6.
13
3

−
7. 8 8.

21
8 9. a = -7, b = -12
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 E•ÆÁÃ 2.4

1. (i) “ÁÂ (ii) å“Î (iii) å“Î (iv) å“Î
2. (i) “ÁÂ (ii) “ÁÂ (iii) “ÁÂ (iv) “ÁÂ

(v) “ÁÂ
7. (i) (x − 1) (x + 1) (x − 2) (ii) (x + 1)2 (x − 5)

(iii) (x + 1) (x + 2) (x + 10) (iv) (y + 1) (y + 1) (y − 1)
9. a = 3 10. (y − 2) (y + 3)

 E•ÆÁÃ 2.5
1. (i) x2 + 7x + 10 (ii) x2 - 10x + 25

(iii) 9x2 - 4 (iv) x4 − 4

1
x (v) 1 + 2x + x2

2. (i) 9999 (ii) 998001 (iii)
9999 3  2499

4 4
=

(iv) 251001 (v) 899.75

3. (i) (4x + 3y)2 (ii) (2y − 1)2 (iii) 2 2
5 5
y yx x⎛ ⎞⎛ ⎞+ −⎜ ⎟⎜ ⎟

⎝ ⎠⎝ ⎠
(iv) 2 (3a + 5) (3a − 5) (v) (x + 3) (x + 2)
(vi) 3 (P − 6) (P − 2)

4. (i) x2 + 4y2 + 16z2 + 4xy + 16yz + 8xz
(ii) 8a3 − 36a2b + 54ab2 − 27b3

(iii) 4a2 + 25b2 + 9c2 − 20ab − 30bc + 12ac

(iv)
2 2

    1      
16 4 4 2
a b ab ab+ + − − +

(v) p3 + 3p2 + 3p + 1 (vi) x3 - 2x2y + 
4
3 xy2 - 

8
27 y3

5. (i) (-5x + 4y + 2z)2 (ii) (3a + 2b - 4c)2

6. 29
7. (i) 970299 (ii) 1,0,61,208 (iii) 99,40,11992 (iv) 100,30,03,001

8. (i) (2a + b)3 (ii) (2a − b)3 (iii) (1 − 4a)3 (iv)
312

5
p⎛ ⎞−⎜ ⎟

⎝ ⎠

10. (i) (3a + 4b) (9a2 - 12ab + 16b2) (ii) (7y − 10) (49y2 + 70y + 100)
11. (3x + y + z) (9x2 + y2 + z2 − 3xy − yz − 3xz)
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14. (i) -630 (ii) 16380 (iii)
5

12
−

(iv) −0.018

15. (i) (2a + 3) (2a − 1) (ii) (5a − 3) (5a − 4)
16. (i) 3x (x − 2) (x + 2) (ii) 4 (3y + 5) (y − 1)

 E•ÆÁÃ 3.

1. (i) 3 (ii) 13 (iii) Z: (iv) 180°

(v) u§ÊtÏ, Ã™o¬, ∫zQÁ
2. a) EÃnÆ b) ÃnÆ c) ÃnÆ d) ÃnÆ

e) ÃnÆ 7) EåÊo
8) ∫zQÁÆı GÃ EÁz∫ LN˛ tÓÃ∫z N˛Áz N˛Áboy “{ u\Ã EÁz∫ N˛ÁzmÁı N˛Á ÆÁzT¢˛¬ 1800 Ãz N˛™ “ÁzTÁ@

9. ∠1 = ∠2

 E•ÆÁÃ 4.1

2. (i) ú∫Áƒo|å N˛Ázm (ii) Ã™N˛Ázm (iii) ãÆÓåN˛Ázm
3. (i) EÃnÆ (ii) ÃnÆ (iii) EÃnÆ (iv) EÃnÆ

(v) ÃnÆ (vi) ÃnÆ (vii) EÃnÆ (viii) ÃnÆ
4. (i) 270° (ii) Ã∫¬N˛Ázm 180° (iii)  EuáN˛ N˛Ázm 210°

 E•ÆÁÃ 4.2
1. x = 36° y = 54° z = 90°
2. (i) x = 23° (ii) x = 59° (iii) x = 20° (iv) x = 8°
3. ∠BOE = 30°; ∠COE = 250° N˛Á ú∫Áƒo|å N˛Ázm
4. ∠C = 126°
8. ∠XYQ = 122° ∠QYP = 302°

 E•ÆÁÃ 4.3
2. x = 126°
3. ∠AGE = 126° ∠GEF = 36° ∠FGE = 54°
4. ∠QRS = 60° 5. ∠ACB = z = x + y
6. a = 40° ; b = 100°
7. (i) ∠3, ∠5, ∠7, ∠9, ∠11, ∠13, ∠15

(ii) ∠4, ∠6, ∠8, ∠10, ∠12, ∠14, ∠16
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8. x = 60° y = 59°
9. x = 40° y = 40°

10. x = 60° y = 18°
11. x = 63° y = 11°
13. x = 50° y = 77°
15. (i) x = 36°; y = 108° (ii) x = 35° (iii) x = 29°
16. ∠1 = ∠3 = ∠5 = ∠7 = 80° ; ∠2 = ∠4 = ∠6 = ∠8 = 100°
17. x = 20° y = 60° z = 120°
18. x = 55° y = 35° z = 125°
19. (i) x = 140° (ii) x = 100° (iii) x = 250°

 E•ÆÁÃ 4.4
1. (i) x = 110° (ii) z = 130° (iii)  y = 80°
2. ∠1 = 60° 3. x = 35°, y = 51° 5.   x = 50° y = 20°
6. x = 70° y = 40° 7. x = 30° y = 75°
8. ∠PRQ = 65° 9. ∠OZY = 32° ; ∠YOZ = 121°

10. ∠DCE = 92° 11. ∠SQT = 60° 12. z = 60°
13. x = 37° y = 53° 14. ∠A = 50° ; ∠B = 75°
15. (i) 78° (ii) ∠ADE = 67° (iii) ∠CED = 78°
16. (i) ∠ABC = 72° (ii) ∠ACB = 72°

(iii) ∠DAB = 27° (iv) ∠EAC = 32°
17. x = 96° y = 120°

 E•ÆÁÃ 5.1

1. (i) úÁåy N˛y bÊN˛y (ii)  u™Àb∫ ‘J’ “ÁGÃ
(iii) T¬y ÃÊPÆÁ-2, úÓƒ| ut∆Á ™ı Y¬åz ú∫ tÁÆÎ EÁz∫ N˛Á EÊuo™ V∫
(iv) T¬y ÃÊPÆÁ-4, úÓƒ| ut∆Á ™ı Y¬åz ú∫ tÁÆÎ EÁz∫ N˛Á ú“¬Á §ÊS¬Á
(v) T¬y ÃÊPÆÁ-4, úÓƒ| ut∆Á ™ı Y¬åz ú∫ §ÁÆÎ EÁz∫ N˛Á EÊuo™ V∫

 E•ÆÁÃ 5.2
1. (i) Q2 (ii) Q4 (iii) Q1 (iv) Q3

(v) Y-Eq (vi) X-Eq (vii) X-Eq (viii) Y-Eq
2. (i) ßÏ\ (abscissa): 4 (ii) ßÏ\ (abscissa): -5 (iii) ßÏ\ (abscissa): 0 (iv) ßÏ\ (abscissa): 5
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N˛Ázub: -8 N˛Ázub: 3 N˛Ázub: 0 N˛Ázub: 0
(v) ßÏ\ (abscissa): 0

N˛Ázub : -8
3. (ii) (0, 13) : Y-Eq (iv) (-2, 0) : X-Eq

(v) (0, -8) : Y-Eq (vi) (7, 0) : X-Eq
(vii) (0, 0) : tÁzåÁı EqÁı ú∫

4. (i) -7 (ii) 7 (iii) R (iv) P
(v) 4 (vi) -3

5. (i) EÃnÆ (ii) ÃnÆ (iii) ÃnÆ (iv) EÃnÆ
(v) EÃnÆ (vi) EÃnÆ    (vi) (i) Ãßy u§ÊtÓ x-Eq ú∫ “{  (ii) Ãßy u§ÊtÓ y-Eq ú∫ “{

 E•ÆÁÃ 5.3
2. å“Î, (5, -8) uÀso “{ Q4 ™ı EÁ{∫ (-8, 5) uÀso “{ Q2 ™ı
3. Ãßy u§ÊtÏ Y-Eq Nz˛ Ã™ÁåÁÊo∫ LN˛ FN˛ÁF| tÓ∫y N˛y ∫zQÁ ú∫ uÀso “¯@
4. Ãßy u§ÊtÏ X-Eq Nz˛ Ã™ÁåÁÊo∫ 4 FN˛ÁF| tÓ∫y N˛y ∫zQÁ ú∫ uÀso “¯@
7. (2, 3), (4, 1), (0,5), (-1, 6), (-3, 8)
8. A (-3, 4), B (0, 5), C (3, 4), D (2, 4), E (2, 0),  F (3, 0), G (3, -1), H (0, -1)

 E•ÆÁÃ 6.1
1. (i) a = 8 b = 5 c = -3

(ii) a = 28 b = -35 c = 7
(iii) a = 93 b = 15 c = -12
(iv) a = 2 b = 5 c = 0

(v) a = 
1
3 b = 

1
4 c = -7

(vi) a = 
3
2 b = 1 c = 0

(vii) a = 3 b = 5 c = –12
2. (i) a = 2 b = 0 c = -5

(ii) a = 0 b = 1 c = -2

(iii) a = 0 b = 
1
7 c = -3

(iv) a = 1 b = 0 c = 
14
13

3. (i) x + y = 34 (ii) 2x - y + 10 = 0
(iii) x - 2y - 10 = 0 (iv) 2x + 15y - 100 = 0
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(v) x + y - 200 = 0 (vi) x + y - 11 = 0

 E•ÆÁÃ 6.2

2. (i) (0, -34); (
17
4 , 0) (ii) (0, 3) ; (-7, 0)

(iii) (0, 
3
2 ) ; (

3
5

−
, 0)

3. (i) “¬ å“Î “{ (ii) “¬ (iii) “¬
(iv) “¬ å“Î “{ (v) “¬ å“Î “{

4. k = 7 5. α = 
8
5 6. 3

 E•ÆÁÃ 6.3

2. (i) “ÁÂ (ii) “ÁÂ
3. 3
4. (i) 6 (ii) -5

5. (i) (
3
2 , 3) (ii) (-3, 6)

6. (i) (2, 0) : (0, -4) (ii) (-8, 0) ; (0, 2)
(iii) (-2, 0) ; (0, -3)

7. x + y = 1000 8. x + y = 5000 9. f = 6a 10. 39.2
11. 5x = 3y ; 2000 ; 480 (™otÁå tzåz ƒÁ¬z ™otÁoÁEÁzÊ N˛y ÃÊPÆÁ = x, NÏ˛¬ ™otÁoÁEÁzÊ N˛y ÃÊPÆÁ = y)

12. x - y = 25; 50; 15 (uúoÁ N˛y EÁÆÏ = x, øúÁ N˛y EÁÆÏ = y)

13. y = 8x + 7 6uN˛.™y., 63`. 14. x + 4y = 27; 5, 11

15. y = 10x + 30; 60; 90; 5 VÊbz (VÊbÁı N˛y ÃÊPÆÁ = x ; úÁuN˙˛T ∆Ï¡N˛ = y)

16. d = 60 t (d = tÓ∫y, t = Ã™Æ); 90 uN˛™y; 120 uN˛™y; 210 uN˛™y

17. y = 8x ;
3
2  ÆÁ 1

1
2 ; 12

18. y = 
5
7 x (u™»m N˛y ™ÁfiÁ = x; tÓá N˛y ™ÁfiÁ  = y) ; 20

19. (ii) 86° F (iii) 35° C (iv) -40
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 E•ÆÁÃ 6.4
4. (i) y = -3 (ii) y = 4 (iii) y = -5 (iv) y = 4
5. (i) x = -4 (ii) x = 2 (iii) x = 3 (iv) x = -4

 E•ÆÁÃ 7.4

6. 7 7. å“Î

 E•ÆÁÃ 8.1

1. (i) ÃnÆ (ii) ÃnÆ (iii) EÃnÆ (iv) ÃnÆ
(v) EÃnÆ (vi) EÃnÆ

2. (a) “ÁÂ, å“Î, å“Î, å“Î, å“Î, (b) å“Î, “ÁÂ, “ÁÂ, “ÁÂ, “ÁÂ,
(c) å“Î, “ÁÂ, “ÁÂ, “ÁÂ, “ÁÂ, (d) å“Î, “ÁÂ, “ÁÂ, “ÁÂ, “ÁÂ,
(e) å“Î, “ÁÂ, “ÁÂ, “ÁÂ, “ÁÂ, (f) å“Î, “ÁÂ, “ÁÂ, “ÁÂ, “ÁÂ,
(g) å“Î, å“Î, å“Î, “ÁÂ, “ÁÂ, (h) å“Î, å“Î, “ÁÂ, å“Î, “ÁÂ,
(i) å“Î, å“Î, å“Î, “ÁÂ, “ÁÂ, (j) å“Î, å“Î, “ÁÂ, å“Î, “ÁÂ,

4. YÁ∫ N˛Ázm = 36°, 72°, 108°, 144°

 E•ÆÁÃ 8.3

1. Ã™ÁåÁÊo∫ YoÏßÏ|\ Nz˛ N˛Ázm = 73°, 107°, 73°, 107°

2. Ã™ÁåÁÊo∫ YoÏßÏ|\ Nz̨  N˛Ázm = 68°, 112°, 68°, 112°

 E•ÆÁÃ 8.4

1. BC = 8 Ãz™y

 E•ÆÁÃ 9.1

1. üÁõoÁÊN˛ 5 6 7 8 9 10

§Á∫Ê§Áu∫oÁ  (f ) 5 6 8 12 9 5

2. £¬g T¿Ïú A B AB O

§Á∫Ê§Áu∫oÁ (f ) 10 9 2 15

ÃƒÁ|uáN˛ ÃÁ™ÁãÆ ∫O˛ ƒT| = O ; ÃƒÁ|uáN˛ tÏ¬|ß ∫O˛ ƒT| = AB
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3. “zg N˛y ÃÊPÆÁ 0 1 2 3

§Á∫Ê§Áu∫oÁ (f ) 3 10 10 7

4. uƒN˛¡ú A B C

§Á∫Ê§Áu∫oÁ (f ) 19 26 10

NĮ̈ ¬ N˛∫y§y G∫ = 65
ÃƒÁ|uáN˛ ¬ÁzTÁı N˛Á ™o = B (Nz˛ƒ¬ EÁ™ ÀsÁåÁı ú∫ uå zá)

5. ƒÁ“åÁı N˛y ÃÊPÆÁ N˛Á∫ §ÁFN˛ EÁ}bÁz ÃÁFuN˛¬

ƒÁ“åÁı N˛y ÃÊPÆÁ (f) 25 45 30 40

6. ú{™ÁåÁ : X-Eq ú∫ = 1 cm. = 1 ƒTÁ˙o∫
X-Eq ú∫ = 1 cm. = 10 ZÁfiÁı N˛y ÃÊPÆÁ

N˛qÁ I II III IV V VI

ZÁfiÁı N˛y ÃÊPÆÁ (f ) 40 55 65 50 30 15
7. üÁõoÁÊN˛ 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

(ƒTÁ˙o∫)
ZÁfiÁı N˛y ÃÊPÆÁ(f ) 1 4 3 7 7 7 1 0

8. uƒ˘Ïo u§¬ (ª. ™ı) V∫Áı N˛y ÃÊPÆÁ (f )
(ƒTÁ˙o∫)

150 - 225 4

225 - 300 3

300 - 375 7

375 - 450 7

450 - 525 0

525 - 600 1

600 - 675 1

675 - 750 2

9. Y¬åz N˛y Eƒuá (ƒ | ™ı) 2-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5-5.0
(ƒTÁ˙o∫)
§{bu∫ÆÁı N˛y ÃÊPÆÁ 2 6 14 11 4 3
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E•ÆÁÃ 9.2

1. 85x = 2. 1 .7 1x = 3. K = 10

4. 17.7x =
5. (i) ` 359,  ` 413,  ` 195,  ` 228,  ` 200,  ` 837

(ii) `444 üuo úÁe∆Á¬Á §Yo

6. ¬‰gNz˛ N˛y ¬Ê§ÁF| = 147 Ãz.™y. ; ¬‰gN˛y N˛y ¬Ê§ÁF| = 152 Ãz.™y.
7. x  = 11.18 ; Mode = 5 ; Median = 10

8. x  = 80 ; Median = 75 ; Mode = 50
9. 37 kgs 10. `11.25, Median = ` 10;   Mode =  ` 10

11. 1st = 2 ; 2nd = 6 ; 3rd = 19 ; 4th = 33

 E•ÆÁÃ 10.1

1. (i) 64 ƒ.Ãz.™y. 96 ƒT| ™y (ii) 140 ƒ. Ãz.™y. 236 ƒT| Ãz.™y.
2. 3375 ƒT| ™y 3. 330 ƒT| ™y 4. 8 ™y
5. (i) ƒÁÀouƒN˛ qzfi¢˛¬ Nz˛ 4 TÏmÁ (ii) ƒÁÀouƒN˛ qzfi¢˛¬ Nz˛ 9 TÏmÁ
6. 60 Vå Ãz.™y. 7. 16 Vå ™y 8. 3750 ¬y.

 E•ÆÁÃ 10.2

1. 6.90 ƒT| ™y. 2. 176 ƒT| Ãz™y; 253 ƒT| Ãz.™y.
3. r = 7.5 Ãz.™y. 4. h = 25 ™y.
5. (i) 968 ƒT| Ãz.™y. (ii) 1064.8 ƒT| Ãz.™y. (iii)  2032 ƒT| Ãz.™y.
6. `338. 80 7. 1584 ƒT| ™y.
8. (i) 110 ƒT| ™y. (ii) `4400

9. (i) 59.4 ƒT| ™y. (ii) 96.48 ƒT| ™y. 10. 517.44 ¬y. 11. h = 20 Ãz.™y.

 E•ÆÁÃ 10.3

1. h = 6 Ãz.™y. 2. h = 9 Ãz.™y.
3. (i) 7 Ãz.™y. (ii) 462 ƒT| Ãz.™y. 4. 1232 Vå Ãz.™y.

5. 1018.3 Vå Ãz.™y. 6. `.7920,15™y. 7.3394 
2
7 Vå Ãz.™y.

8. 241.84 ƒT| ™y (¬TßT) 9. 63 ™y. 10.  6135.6 ƒ. Ãz.™y.
11. 24.7 u™åb 12. 60 π  ƒT| FN˛ÁF|
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 E•ÆÁÃ 10.4

1.154 ƒT| Ãz™y; 179.67 Vå Ãz™y 2. 3054.86 Vå Ãz.™y.
3. 616 ƒT| Ãz.™y. 4. 6930 ƒT| Ãz.™y. 5. 4 : 9 ; 8 : 27

6. 942 ƒT| Ãz.™y. 7. 1 : 4 8. 441 : 400 9. 55 kg.
10. 5 Ãz.™y. 11. 0.303 ¬yb∫ 12. §Ázo¬Áı N˛y ÃÊPÆÁ = 9

 E•ÆÁÃ 11.1

1. 19.5 ƒT| Ãz™y 2. 1/4 ƒT| Ãz™y 3. 36 ƒT| Ãz™y

 E•ÆÁÃ 11.2

1. 8.57 Ãz™y 2. 6.67 Ãz™y

 E•ÆÁÃ 12.1

1. (i) ufi[ÆÁ (ii) √ÆÁÃ (iii) ZÁzbÁ YÁú
(iv) [ÆÁ (v) ZÁzbÁ YÁú (vi) EÚ|ƒw
(vii) [ÆÁ (viii) ¬VÏ ƒwQÊg

2. (i) ÃnÆ (ii) ÃnÆ (iii) ÃnÆ (iv) EÃnÆ
(v) EÃnÆ (vi) ÃnÆ (vii) ÃnÆ

 E•ÆÁÃ 12.2

1. 90° 2. 48°, 84° 3) “ÁÂ

 E•ÆÁÃ 12.4

1. 130° 2. 40° 3. 60°, 120° 5. 5 Ãz.™y.
6. 6 Ãz™y 7. 4 Ãz™y 9. 70°, 55°, 55°

 E•ÆÁÃ 12.5
1. (i) x° = 75° ; y° = 75° (ii) x° = 70° ; y° = 95°

(ii) x° = 90° ; y° = 40°
4. (a),  (b), (c) , (e),  (f) = ÃÊßƒ ; (d) = EÃÊßƒ
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 E•ÆÁÃ 14.1

1. (a) 1, 2, 3, 4, 5 EÁ{∫ 6 (b) “ÁÂ (c) 1
3

2. (a)
45 55;  

100 100 (b) 1

3. (a) ¬Á¬ (b) úy¬Á (c) åy¬Á, “∫Á EÁ{∫ ¬Á¬ (d) EƒÃ∫ å“Î

(e) å“Î (Æ“ LN˛ EuåÆu™o üÆÁzT “{)

4. (a) å“Î

(b) P (“∫Á) = 
5

12 ; P (åy¬Á) = 
1
4 ; P (¬Á¬) = 

1
6 ; P (úy¬Á) = 

1
6

(c) 1

5. (a) P(E) = 
5

26 (b) P(E) = 
5

13 (c) 1 (d)
21
26

6. P(E) = 
7

11

7. (i) P = 
61

2000 (ii) P = 
9

80 (iii) P = 
261
400 8. 21.5%

 E•ÆÁÃ 15.1

1. (i) ÃtÁ EÃnÆ ∫“oÁ “{@ ™“yåz ™ı ãÆÓåo™ 27 utå “Ázoz “¯@ ÃÁ™ÁãÆo: ™“yåz 30 EÁ{∫
31 utå Nz˛ “Ázoz “¯@

(ii) EÀú…b, ÃÁ™ÁãÆo: ™N˛∫ ÃÊN¿˛ÁÊuo ∆ÏN¿˛ƒÁ∫ N˛Áz å“Î EÁoÁ
(iii) EÀú…b, N˛ßy Ãty| Nz˛ ™Á{Ã™ ™ı “{t∫Á§Át N˛Á oÁú™Áå 2°C “Ázåz N˛y ÃÊßÁƒåÁ “{
(iv) ÃnÆ, Æ“ ƒÁÀoƒuN˛oÁ “™ Ã§ \Áåoz “¯, ¬zuN˛å Æ“ N˛ßy ƒ{rÁuåN˛Áı tΩƒÁ∫Á EãÆ T¿“Áı N˛y QÁz\ Nz˛

§Át úu∫ƒuo|o ßy “Áz ÃN˛oÁ “{@
(v) Ãt{ƒ E∆nÆ@ NÏ˛ı N˛ßy G‰g å“Î ÃN˛oz@
(vi) EÀúlb, ¬yú ƒ | ™ı ¢˛∫ƒ∫y Nz˛ 29 utå “Ázoz “¯@

2. (i) EÃnÆ, YoÏßÏ|\ Nz˛ EÊo: N˛ÁzmÁı N˛Á ÆÁzT 360° “ÁzoÁ “{@
(ii) ÃnÆ, GtÁ“∫m Ãßy JmÁn™N˛ ÃÊPÆÁLÂ@
(iii) ÃnÆ, Ã™YoÏßÏ|\ ™ı Ã©™ÏQ ßÏ\ÁÆı LN˛ tÓÃ∫z Nz˛ Ã™ÁåÁão∫ “Ázoy “{@ FÃu¬L Ã™YoÏßÏ|\ LN˛ Ã™ÁåÁão∫

YoÏßÏ|\ “ÁzoÁ “{@
(iv) ÃnÆ
(v) å“Î, Ãßy ƒT| ÃÊPÆÁEÁı N˛Áz tÁz uƒ ™ ÃÊPÆÁEÁı Nz˛ ÆÁzT øú å“Î u¬QÁ \Á ÃN˛oÁ@ GtÁ: 9 = 4+5
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3. (i) Ãy¢|˛ üÁNw˛uoN˛ ÃÊPÆÁLÂ
(ii) üÁNw˛uoN˛ ÃÊPÆÁEÁı N˛Á tÁz TÏåÁ “™z∆Á Ã™ ÃÊPÆÁ “Ázoy “{@

[GtÁ: 
52
2

×  = 5 (uƒ ™ ÃÊPÆÁ)]

(iii) uN˛Ãy ßy x > 1, 3x + 1 > 4 (iv) uN˛Ãy ßy x ≥  0, x3 ≥  0
(v) Ã™§Á“Ï ufißÏ\ ™ı, ™uÜÆN˛Á N˛ÁzmÁı N˛Á Ã™u˚ßÁ\N˛ “Ázoy “{@

4. N˛ÁzF| ßy JmÁn™N˛ ÃÊPÆÁ ¬yu\L@ x y
-2 > -3

x2 = -2 × -2 = 4 (Æ“ÁÂ x2 < y2)
y2 = -3 × -3 = 9

 E•ÆÁÃ 15.2

1. (i) \yƒå ™nÆ| (mortal) “{@
(ii) å“Î, X N˛ÁzF| ßy tÓÃ∫z ∫Á[Æ N˛Á \{Ãz ™∫Áey, TÏ\∫Áoy, úÊ\Á§y EÁut “Áz ÃN˛oÁ “{@
(iii) TÏ¬ÁT N˛y \yß ¬Á¬ “{@
(iv) Ãßy ÃÆÁåz ∫Á…b~úuo å“Î “Áz ÃN˛oz, Æ“ÁÂ “™ı utÆÁ T ÆÁ “{ uN˛ Ãßy ∫Á…b~úuo ÃÆÁåz “Ázoz “¯? NÏ˛Z

EÁ{∫ ¬ÁzT \{Ãz NÏ˛Z EÜÆÁúN˛, uƒ˘Ásy| ßy ÃÆÁåz “Áz ÃN˛oz “{@
2. EÁúN˛Áz B osÁ 8 ú∫ ™ÏgåÁ YÁu“L@ Æut 8 Nz˛ tÓÃ∫y EÁz∫ Ã™ ÃÊPÆÁ “Áz oÁz uåÆ™ ßÊT “Áz ÃN˛oÁ “{@ GÃy

üN˛Á∫ Æut 8 Nz˛ tÓÃ∫y EÁz∫ √ÆÊ\å “Áz oÁz ßy uåÆ™ ßÊT “ÁzTÁ@
3. G∫. 35.

• N˛så ‘a’ Ã“ÁÆN˛ å“Î “{@ MÆÁıuN˛ tÓÃ∫z ÃÊNz˛o \Áz §oÁoz “{ uN˛ EÁúN˛Áz LN˛ Ãz EuáN˛ EÊN˛Áı N˛y EÁƒ≈ÆN˛oÁ
“{@

• N˛så ‘b’ Ã“ÁÆN˛ å“Î “{@ MÆÁıuN˛ FN˛ÁF| Nz˛ ÀsÁå ƒÁ¬Á EÊN˛ t“ÁF| Ãz §‰gÁ “ÁzåÁ YÁu“L osÁ 7 EÁ{∫ 10 N˛Á
TÏmå¢˛¬ 70 “ÁzoÁ “{ u\Ã™ı 0, 7 Ãz ZÁzbÁ “{@

• N˛så ‘c’ Ã“ÁÆN˛ “¯ MÆÁıuN˛ 7 Nz˛ TÏmN˛Áı ™ı §“Ïo ÃÁ∫z ÃÊPÆÁEÁı N˛y ÃßÁƒåÁLÂ “{@
• N˛så ‘d’ Ã“ÁÆN˛ “{ MÆÁıuN˛ ƒ“ uƒ ™ ÃÊPÆÁ “Ázåz Nz˛ N˛Á∫m EãÆ N˛F| ÃÊßÁƒåÁEÁı N˛Áz Gnúãå N˛∫oy “{@
• N˛så ‘e’ Ã“ÁÆN˛ å“Î “{Ê uMÆÁıuN˛ Nz˛ƒ¬ 7 EÁ{∫ 11 N˛Á TÏmå¢˛¬ “y 77 “ÁzTÁ \“ÁÂ ú∫ FN˛ÁF| Nz˛ ÀsÁå t“ÁF|

Ãz §‰gÁ å“Î “{@
• N˛så ‘f’ Ã“ÁÆN˛ å“Î “¯@
• N˛så ‘g’ Ã“ÁÆN˛ “¯ MÆÁıuN˛ GÃNz˛ GúÆÁzT NÏ˛Z ÃÊPÆÁÆı “y ZÓboy “{@
• N˛så ‘h’ Nz˛ GúÆÁzT Ãz ∆z  35 ∫“oÁ “{ Eo: ƒ“ Ã“ÁÆN˛ “{@

Eo:- 3, 4, 7 osÁ 8 Ã“ÁÆN˛ “{ ƒz “y ÃÊPÆÁ N˛Áz üÁõo N˛∫åz ™ı GuYo “¯@
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 E•ÆÁÃ 15.3

1. (i) oyå ÃÊßƒ üÁ√ƒN˛¬å (conjucture) FÃ üN˛Á∫ “{@

a) N˛yÃy ßy oyƒ N¿˛™§Ú uƒ ™ ÃÊPÆÁEÁı N˛Á TÏmå¢˛¬ uƒ ™ ÃÊPÆÁ “y “ÁzoÁ “{@

b) uN˛ã“Î oyå N¿˛™§Ú uƒ ™ ÃÊPÆÁEÁı N˛Á TÏmå¢˛¬ 3 Ãz ßÁ[Æ “{@

c) uN˛ã“Î oyå N¿˛™§Ú uƒ ™ ÃÊPÆÁEÁı Nz˛ TÏmå¢˛¬ Nz˛ EÊN˛Áz N˛Á ÆÁzT Ã™ “ÁzoÁ “{@

(ii) oyå ÃÊßƒ üÁ√ƒN˛¬å “{@

a) oyå N¿˛™§Ú ÃÊPÆÁEÁı N˛Á ÆÁzT¢˛¬ Ã™ “ÁzoÁ “{@

b) oyå N¿˛™§Ú ÃÊPÆÁEÁı N˛Á ÆÁzT¢˛¬ 3 Ãz ßÁ[Æ “ÁzoÁ “{@

c) oyå N¿˛™§Ú ÃÊPÆÁEÁı N˛Á ÆÁzT¢˛¬ 6 Ãı ßy ßÁ[Æ “ÁzoÁ “{@
4. 1111112 = 12345654321 11111112 = 1234567654321

üÁ√ƒN˛¬å ÃnÆ “{@

5. EåÏ™Áå EÃnÆ “{Ê MÆÁıuN˛ EÁú x = 41 Nz˛ u¬L ÃÊÆÏMo ÃÊPÆÁ N˛Áz rÁo å“Î N˛∫ ÃN˛oz “{@

 E•ÆÁÃ 15.4

1. (i) å“Î (ii) “ÁÂ (iii) å“Î
(iv) “ÁÂ (v) å“Î

2. (i) LN˛ EÁÆo Nz˛ N˛Ázm Ã™Áå “Ázåz ú∫ ßy ƒ“ ƒT| å“Î “Áz ÃN˛oÁ “{@
(ii) x = 2; y = 3 Nz˛ u¬L N˛så ÃnÆ å“Î “¯@

(ƒ“ x = 0; y = 1 or x = 0, y = 0 Nz˛ u¬L “y ÃnÆ uÃÚ “ÁzoÁ “{@)
(iii) n = 11, 2n2 + 11 = 253 Nz˛ u¬L \Áz ø‰jy ÃÊPÆÁ å“Î “{@
(iv) EÁú tÁz ufißÏ\ Ã™Áå N˛Ázm osÁ ußãå ßÏ\ÁEÁı Nz˛ §åÁ ÃN˛oz “¯@
(v) Ã™YoÏßÏ|\ u\ÃN˛y ßÏ\ÁÆı Ã™Áå “{ ƒ“ ƒT| å“Î ßy “Áz ÃN˛oÁ “{Ê@

3. ™Áå¬Áı x osÁ y tÁz uƒ ™ ÃÊPÆÁLÂ “¯ oÁz x = 2m + 1 uN˛Ãy ßy m üÁNw˛uoN˛ ÃÊPÆÁ Nz˛ u¬L osÁ
y = 2n + 1 uN˛Ãy ßy n üÁNw˛uoN˛ ÃÊPÆÁ Nz˛ u¬L@
x + y = 2 (m + n + 1). FÃu¬L x + y, 2 Ãz ßÁu\o “{ osÁ Ã™ ÃÊPÆÁ “{@

4. ™Áå¬Áz x = 2m osÁ y = 2n
TÏmå¢˛¬ xy = (2m) (2n)

         = 4 mn
6. (i) ™Áå¬yu\L EÁúN˛y ƒÁÀouƒN˛ ÃÊPÆÁ n “{ o§ “™ uå©åu¬uQo “¬ N˛∫ıTz@

         
3 92 2 9 3 9 3 3 4 7 7 7

3
nn n n n n n n n n n+

→ → + → + = + → = + → + + = + → + − =

(ii) åÁzb N˛yu\L 7 × 11 × 13 = 1001. N˛ÁzF| ßy oyå EÊN˛Áı ƒÁ¬y ÃÊPÆÁ abc ¬yu\L, E§ abc ×
1001 = abcabc. FÃu¬L 6 EÊN˛Áz ƒÁ¬y ÃÊPÆÁ abcabc. 7, 11 osÁ 13 uƒßÁu\o “ÁzTy@
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úÁeΩÆN¿˛™úÁeΩÆN¿˛™úÁeΩÆN¿˛™úÁeΩÆN¿˛™úÁeΩÆN¿˛™

ÃÊPÆÁ uÃÚÁãoÃÊPÆÁ uÃÚÁãoÃÊPÆÁ uÃÚÁãoÃÊPÆÁ uÃÚÁãoÃÊPÆÁ uÃÚÁão (50 hrs)

(i)  ƒÁÀouƒN˛ ÃÊPÆÁLÂƒÁÀouƒN˛ ÃÊPÆÁLÂƒÁÀouƒN˛ ÃÊPÆÁLÂƒÁÀouƒN˛ ÃÊPÆÁLÂƒÁÀouƒN˛ ÃÊPÆÁLÂ

(i) §“ÏútyÆ √ÆÊ\N˛:-§“ÏútyÆ √ÆÊ\N˛:-§“ÏútyÆ √ÆÊ\N˛:-§“ÏútyÆ √ÆÊ\N˛:-§“ÏútyÆ √ÆÊ\N˛:-
l §“ÏútyÆ √ÆÊ\N˛Áı N˛y úu∫ßÁ Á LN˛ Y∫∫Á∆y ™ı, GåNz̨  TÏmN˛
GtÁ“∫m Ãu“o, GåNz̨  út, §“ÏútÁı Nz̨  ∆ÓãÆ@

l uÀs∫ÁÊN˛, ∫{uQN˛, YoÏsÁ˙∆, owoyÆÁÊ∆ §“ÏútÁı Nz̨ , LN˛ útyÆ,
u˚útyÆ, fiyútyÆÁı Nz̨  ∆ÓãÆ/§“Ïút/Ã™yN˛∫m Nz̨  ™Ó¬@

l GtÁ“∫m Ãu“o ∆z ÁÊN˛ ü™zÆ N˛Á uÃÚyN˛∫m osÁ áåÁn™N˛
úÓmÁ˙N˛Áı Ãz GÃN˛y ÃÁtw≈ÆoÁ@

l TÏmÁÊN˛ ü™zÆ N˛Á N˛så osÁ \ÁÊY ax2 + bx + c \“ÁÂ a ≠ 0 osÁ
a, b, c ƒÁÀouƒN˛ ÃÊPÆÁ Nz̨  TÏmåQlg, §“ÏútÁı Nz̨  VåÁı ˚Á∫Á
TÏmÁÊN˛ ü™zÆ N˛Áz uÃÚ N˛∫åÁ@

u§\Tumou§\Tumou§\Tumou§\Tumou§\Tumo  (20 hrs)

(i) §“ÏútyÆ √ÆÊ\N˛§“ÏútyÆ √ÆÊ\N˛§“ÏútyÆ √ÆÊ\N˛§“ÏútyÆ √ÆÊ\N˛§“ÏútyÆ √ÆÊ\N˛

(ii) tÁz Y∫ ∫Áu∆ÆÁı ƒÁ¬ztÁ z Y∫ ∫Áu∆ÆÁı ƒÁ¬ztÁ z Y∫ ∫Áu∆ÆÁı ƒÁ¬ztÁ z Y∫ ∫Áu∆ÆÁı ƒÁ¬ztÁ z Y∫ ∫Áu∆ÆÁı ƒÁ¬z
∫{uQN˛ Ã™yN˛∫m∫{uQN˛ Ã™yN˛∫m∫{uQN˛ Ã™yN˛∫m∫{uQN˛ Ã™yN˛∫m∫{uQN˛ Ã™yN˛∫m

(i)  ƒÁÀouƒN˛ ÃÊPÆÁLÂƒÁÀouƒN˛ ÃÊPÆÁLÂƒÁÀouƒN˛ ÃÊPÆÁLÂƒÁÀouƒN˛ ÃÊPÆÁLÂƒÁÀouƒN˛ ÃÊPÆÁLÂ
l üÁNw̨ uoN˛ ÃÊPÆÁÆı, úÓmÁ˙N˛Áz osÁ EN˛∫myÆ ÃÊPÆÁEÁı N˛Á ÃÊPÆÁ
∫zQÁ ú∫ üÀoÏoyN˛∫m N˛Á úÏå∫Áƒ¬ÁzN˛å@

l EÁƒo|/EåÁƒo| t∆™¬ƒ ÃÊPÆÁEÁı N˛Á ÃÊPÆÁ ∫zQÁ ú∫ EÁåÏN¿̨ u™N˛
EÁƒá|N˛ üÀoÏoyN˛∫m@

l EN˛∫my ÃÊPÆÁEÁı N˛Áz EåEÁƒo| t∆™¬ƒ ™ı §t¬åÁ@

l 2 , 3 , 5 Nz̨  ƒT|™Ó¬ N˛Áz ßÁT úÚuo Ãz t∆™¬ƒ Nz̨  - 6
ÀsÁåÁı oN˛ rÁo N˛∫åÁ@

l N˛∫my osÁ EÁƒo| ÃÊPÆÁEÁı Nz̨  GáÁ“∫m N˛Áz
1.01011011101111—t∆™¬ƒ ™ı t∆Á|åÁ

1.12112111211112—EÁ{∫ 2 , 3 , 5  EÁut@

l Eúu∫™zÆ ÃÊPÆÁÆı \{Ãz 2 , 3 N˛Á EuÀonƒ osÁ GåN˛Á ÃÊPÆÁ
∫zQÁ ú∫ üt∆|å@

l úÁÆsÁzTÁz∫Ã Nz̨  úu∫mÁ™y GúÆÁzT Ãz ünÆzN˛ ƒÁÀouƒN˛ ÃÊPÆÁ Nz̨
EuÀonƒ N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|åÁ@

l N˛∫my N˛y áÁ∫mÁ@
l N˛∫myÆÁı N˛Á úu∫™zÆyN˛∫m@
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[ÆÁu™uo[ÆÁu™uo[ÆÁu™uo[ÆÁu™uo[ÆÁu™uo (40 hrs)

(i) [ÆÁu™uo Nz˛ onƒ[ÆÁu™uo Nz˛ onƒ[ÆÁu™uo Nz˛ onƒ[ÆÁu™uo Nz˛ onƒ[ÆÁu™uo Nz˛ onƒ
(ii) ∫zQÁÆı osÁ N˛Ám∫zQÁÆı osÁ N˛Ám∫zQÁÆı osÁ N˛Ám∫zQÁÆı osÁ N˛Ám∫zQÁÆı osÁ N˛Ám
(iii) ufißÏ\ufißÏ\ufißÏ\ufißÏ\ufißÏ\

(iv) YoÏßÏ|\YoÏßÏ|\YoÏßÏ|\YoÏßÏ|\YoÏßÏ|\
(v) qzfi¢˛¬qzfi¢˛¬qzfi¢˛¬qzfi¢˛¬qzfi¢˛¬
(vi) ƒwƒwƒwƒwƒw
(vii) [ÆÁu™oyÆ ∫YåÁLÂ[ÆÁu™oyÆ ∫YåÁLÂ[ÆÁu™oyÆ ∫YåÁLÂ[ÆÁu™oyÆ ∫YåÁLÂ[ÆÁu™oyÆ ∫YåÁLÂ

l u§\TumoyÆ √ÆÊ\N˛Áz osÁ Ã™øúoÁ N˛Á úÏå∫Áƒ¬ÁzN˛å@
l Ã™øúoÁ Nz̨  NĮ̈ Z EÁ{∫ üN˛Á∫:

(x + y + z)2 = x2 + y2 + x2+ 2xy + 2yz + 2zx
(x ± y)3 = x3 ± y3 ± 3xy (x ± y)
x3 + y3 + z3−3xyz = (x + y + z) (x2 + y2 + z2 – xy−yz−zx)
x3 +y3 = (x + y)(x2 − xy + y2)
x3 − y3 = (x − y)(x2 + xy + y2)
§“ÏútyÆ TÏmåQlgÁı ™ı GåN˛Á GúÆÁzT, ÃÁ™ÁãÆo: √ÆÊ\N˛Áı N˛Áz
Få §“ÏútÁı oN˛ uå©åyN˛∫m N˛∫m@

(ii) tÁz Y∫∫Á∆yÆÁı Nz˛ ∫{uQN˛ Ã™yN˛∫m:-tÁz Y∫∫Á∆yÆÁı Nz˛ ∫{uQN˛ Ã™yN˛∫m:-tÁz Y∫∫Á∆yÆÁı Nz˛ ∫{uQN˛ Ã™yN˛∫m:-tÁz Y∫∫Á∆yÆÁı Nz˛ ∫{uQN˛ Ã™yN˛∫m:-tÁz Y∫∫Á∆yÆÁı Nz˛ ∫{uQN˛ Ã™yN˛∫m:-
l LN˛ Y∫∫Á∆y ƒÁ¬z ∫{uQN˛ Ã™yN˛∫m N˛Áz ÆÁt N˛∫åÁ@
l tÁz Y∫ ∫Á∆y ƒÁ¬z Ã™yN˛∫mÁı N˛Á úu∫YÆ@
l tÁz Y∫ ∫Á∆y ƒÁ¬z ∫{uQN˛ Ã™yN˛∫mÁı N˛Á “¬@
l tÁz Y∫ ∫Á∆y ƒÁ¬z Ã™yN˛∫mÁı N˛Á EÁ¬zQ@
l x-Eq osÁ y-Eq Nz̨  Ã™ÁåÁão∫ ∫zQÁEÁı N˛Á Ã™yN˛∫m@
l x-Eq osÁ y-Eq Nz̨  Ã™yN˛∫m@

uåtz|∆ÁÊN˛ [ÆÁu™uouåtz|∆ÁÊN˛ [ÆÁu™uouåtz|∆ÁÊN˛ [ÆÁu™uouåtz|∆ÁÊN˛ [ÆÁu™uouåtz|∆ÁÊN˛ [ÆÁu™uo
l N˛Áoy|Æ úÚuo
l utL u§ãtÏ Nz̨  uåtz|∆ÁÊN˛Áz N˛Á uåøúm

uåtz|∆ÁÊN˛ [ÆÁu™uouåtz|∆ÁÊN˛ [ÆÁu™uouåtz|∆ÁÊN˛ [ÆÁu™uouåtz|∆ÁÊN˛ [ÆÁu™uouåtz|∆ÁÊN˛ [ÆÁu™uo

(i) The Elements of Geometry

l Fuo“ÁÃ-ÆÓM¬yt osÁ ßÁ∫o ™ı [ÆÁu™uo, ÆÏM¬yt N˛y úÚuo Ãz
uåu∫qm N˛yÆz TÆz o·ÆÁı N˛Áz TumoyÆ uƒuá Ãz úu∫ßÁu o
N˛∫åÁ, GßÆuå…e/üYu¬o áÁ∫mÁ/EußáÁ∫mÁ/EußTw“yo osÁ
ü™zÆ ÆÏM¬yt Nz̨  úÁÂY EußáÁ∫mÁLÂ@ úÁÂYƒy EußáÁ∫mÁ Nz̨
Ã™áÁ∫mÁLÂ@ ÀƒÆÊo·Æ osÁ ü™zÆ Nz̨  u§Y ÃÊ§Êá §oÁåÁ@

l tÁz u§ãtÏEÁı Ãz TÏ\∫oy “ÏF| uÃ¢|̨  LN˛ “y ∫zQÁ “Áz ÃN˛oy “{@

l (“¬) tÁz ußãå ∫zQÁEÁı N˛Á LN˛ “y GßÆuå…e u§ãtÏ “ÁzoÁ “{@

(5 hrs)
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(iii) ufißÏ\:ufißÏ\:ufißÏ\:ufißÏ\:ufißÏ\:
l (üz∫N˛) : tÁz ufißÏ\ Ãƒ|Ã™Áå “Ázoz “{ Æut LN˛ ufißÏ\ N˛y tÁz
ßÏ\ÁÆı osÁ ÃÊTo N˛Ázm tÓÃ∫z ufißÏ\ N˛y tÁz ßÏ\ÁÆı osÁ ÃÊTo
N˛Ázm Nz̨  Ã™Áå “Áz@ (ßÏ.N˛Áz.ßÏ. Ãƒ|Ã™ÁåoÁ)

l (uÃÚ N˛∫åÁ) : tÁz ufißÏ\ Ãƒ|Ã™Áå “Ázoz “{ Æut LN˛ ufißÏ\ Nz̨
tÁz N˛Ázm osÁ ÃÊTo ßÏ\Á tÓÃ∫z ufißÏ\ Nz̨  tÁz N˛Ázm osÁ ÃÊTo ßÏ\Á
Nz̨  Ã™Áå “Áz@ (NĮ̈ .ßÏ.N˛Áz) Ãƒ|Ã™ÁåoÁ@

l (üz∫N˛) : tÁz ufißÏ\ Ãƒ|Ã™Áå “Ázoz “{ Æut LN˛ ufißÏ\ N˛y oyåÁı
ßÏ\ÁÆı tÓÃ∫z ufißÏ\ N˛y oyåÁı ßÏ\ÁEÁı Nz̨  Ã™Áå “Áz@ (ßÏ.ßÏ.ßÏ.)

l (üz∫N˛) : tÁz Ã™N˛Ázm ufißÏ\ Ãƒ|Ã™Áå “Ázoz “{ Æut LN˛ ufißÏ\ N˛Á
N˛m| osÁ LN˛ ßÏ\Á tÓÃ∫z ufißÏ\ Nz̨  N˛m| osÁ ßÏ\Á Nz̨  Ã™Áå “Áz@
(R.H.S.)

l (uÃÚ) : Ã™Áå ßÏ\ÁEÁı Nz̨  Ã©™ÏQ N˛Ázm Ã™Áå “Ázoz “¯@
l (üz∫N˛) : Ã™Áå N˛ÁzmÁı Nz̨  Ã©™ÏQ ßÏ\ÁÆı Ã™Áå “Ázoy “{Ê@
l (üz∫N˛)  : ufißÏ\ N˛y EÃ™ÁåoÁLÂ osÁ N˛Ázm EÁ{∫ Ã©™ÏQ ßÏ\ÁEÁı
N˛Á ÃÊ§Êá, ufißÏ\ N˛y EÃ™ÁåoÁLÂ@

(ii) ∫zQÁLÂ osÁ N˛Ázm :∫zQÁLÂ osÁ N˛Ázm :∫zQÁLÂ osÁ N˛Ázm :∫zQÁLÂ osÁ N˛Ázm :∫zQÁLÂ osÁ N˛Ázm :

l (üz∫mÁ) Æut ∫zQÁ ú∫ uN˛∫m gÁ¬ ty \ÁL oÁz ƒz tÁz ÃÊ¬Så N˛ÁzmÁı
N˛Á ÆÁzT 1800 “ÁzoÁ “{ osÁ GÃN˛Á uƒ¬Áz™@

l (uÃÚ N˛∫åÁ) Æut tÁz ∫zQÁLÂ LN˛ tÓÃ∫z N˛Áz üuoXZzuto N˛∫oy “{
oÁz GåNz̨  Ã©™ÏQ N˛Ázm Ã™Áå “Ázoz “{@

l (üz∫mÁ) : ÃÊTo N˛ÁzmÁı LN˛Áão∫ N˛Ázm EÊo: N˛Ázm \§ LN˛ uoÆ|N˛
tÁz Ã™ÁåÁão∫ ∫zQÁEÁı N˛Áı N˛ÁÊboy “{ N˛Á úu∫mÁ™@

l (üz∫mÁ) ∫zQÁLÂ, \Áz ty TÆÎ ∫zQÁ Nz̨  Ã™Áão∫ “Áz oÁz ƒ EÁúÃ ™ı
LN˛ tÓÃ∫z Nz̨  Ã™ÁåÁão∫ “Ázoy “{@

l (“¬) : ufißÏ\ Nz̨  oyåÁı N˛ÁzmÁı N˛Á ÆÁzT 1800 “ÁzoÁ “{@
l (üz∫mÁ) : Æut ufißÏ\ LN˛ ßÏ\Á N˛Áz §‰jÁÆÁ \ÁÆ oÁz GÃ ú∫ §ååz
ƒÁ¬Á §Áÿ N˛Ázm ÃÁ™åz ƒÁ¬y tÁz EÊo: N˛ÁzmÁı Nz̨  ÆÁzT Nz̨  §∫Á§∫
“ÁzoÁ “{@
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(iv) YoÏßÏ|\ :-YoÏßÏ|\ :-YoÏßÏ|\ :-YoÏßÏ|\ :-YoÏßÏ|\ :-
• (uÃÚ) : N˛m| Ã™ÁåÁão∫ YoÏßÏ|\ N˛Áz tÁz Ãƒ|Ã™Áå ufißÏ\Áı ™ı

uƒßÁu\o N˛∫oÁ “{@
• (üz∫N˛) : Ã™ÁÊo∫ YoÏßÏ|\ ™ı Ã©™ÏQ ßÏ\ÁÆı Ã™Áå “Ázoy “{ osÁ

uƒ¬Áz™@
• (üz∫N˛) : Ã™ÁÊo∫ YoÏßÏ|\ ™ı Ã©™ÏQ N˛Ázm Ã™Áå “Ázoz “{ osÁ

uƒ¬Áz™@
• (üz∫N˛) : LN˛ YoÏßÏ|\ ™ı Æut LN˛ \Áz‰gy Ã©™ÏQ ßÏ\ÁÆı Ã™Áå

osÁ Ã™ÁÊo∫ “Áz oÁz ƒ“ Ã™ÁÊo∫ YoÏßÏ|\ §åoÁ “{@
• (üz∫N˛) : Ã™ÁåÁão∫ YoÏßÏ|\ ™ı N˛m| LN˛ tÓÃ∫z N˛Áz Ã™u˚ßÁu\o

N˛∫oz “{ osÁ GÃN˛Á uƒ¬Áz™@
• (üz∫N˛) : LN˛ ufißÏ\ ™ı tÁz ßÏ\ÁEÁı Nz̨  ™ÜÆ u§ãtÏEÁı N˛Áz u™¬Áåz

ƒÁ¬y ∫zQÁ oyÃ∫y ßÏ\Á Nz̨  Ã™ÁåÁão∫ “Ázoy “{ osÁ GÃN˛Á
uƒ¬Áz™@

(v) qzfi¢˛¬ :-qzfi¢˛¬ :-qzfi¢˛¬ :-qzfi¢˛¬ :-qzfi¢˛¬ :-
• Ã™o¬ qzfiÁı Nz̨  qzfi¢˛¬Áı N˛Á úÏå∫Áƒ¬ÁzN˛å@
• EÁÆo Nz̨  qzfi¢˛¬ N˛Áz ÆÁt-N˛∫Áz@
• tÁz EÁNw̨ uoÆÁı Ã™Áå EÁáÁ∫ osÁ Ã™Áå Ã™ÁåÁão∫ ∫zQÁEÁı Nz̨

§yY uÀso@
• (uÃÚ) LN˛ “y EÁáÁ∫ osÁ Ã™Áå Ã™ÁåÁão∫ ∫zQÁEÁı Nz̨  §yY

uÀso Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  qzfi¢˛¬ Ã™Áå “Ázoz “{@
• (üz∫N˛) LN˛ “y EÁáÁ∫ osÁ Ã™Áå Ã™ÁåÁão∫ ∫zQÁEÁı Nz̨  §yY

uÀso ufißÏ\Áı Nz̨  qzfi¢˛¬ Ã™Áå “Ázoz “{@

(vi) ƒw :-ƒw :-ƒw :-ƒw :-ƒw :-
• GtÁ“∫mÁı ̊ Á∫Á ƒw N˛y úu∫ßÁ Á ÃÊ§Êuáo uƒ Æ ufi[ÆÁ, úu∫uá,

√ÆÁÃ, [ÆÁ, YÁú osÁ uV∫Á “ÏEÁ N˛Ázm@
• (uÃÚ) Ã™Áå [ÆÁÆı ƒw Nz̨  Nz̨ ã¸ ™ı Ã™Áå N˛Ázm §åÁoy “{

(üz∫N˛) osÁ GÃN˛Á uƒ¬Áz™@
• (üz∫N˛) ƒw Nz̨  Nz̨ ã¸ Ãz [ÆÁ ú∫ gÁ¬ TÆÁ ¬©§ GÃz Ã™u˚ßÁu\o

N˛∫oÁ “{ GÃN˛Á uƒ¬Áz™, ƒ“ ∫zQÁ \Áz [ÆÁ N˛Áz Ã™u˚ßÁu\o N˛∫oy
“{ ƒ“ Nz̨ ã¸ Ãz ¬©§ “Ázoy “{@
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• (üz∫N˛) oyå EÃÊ∫zQyÆ u§ãtÏEÁı Ãz Nz̨ ƒ¬ LN˛ “y ƒw §åoÁ “{@
• (üz∫N˛) ƒw N˛y Ã™Áå [ÆÁÆı (ÆÁ Ãƒ|Ã™Áå ƒw) ƒw Nz̨  Nı̨ ¸ Ãz

Ã™Áå tÓ∫y ú∫ “Ázoy “{ GÃN˛Á uƒ¬Áz™@
• (uÃÚ) ƒw Nz̨  YÁú Ãz Nz̨ ã¸ ú∫ §ååz ƒÁ¬Á N˛Ázm ƒw Nz̨  ∆z 

ßÁT ú∫ uN˛Ãy ßy u§ãtÏ ú∫ §ååz ƒÁ¬z N˛Ázm Ãz tÏTÏåÁ “ÁzoÁ “{@
• (üz∫N˛) ƒw Nz̨  LN˛ Qlg ú∫ §ååz ƒÁ¬z N˛Ázm Ã™Áå “Ázoz “¯@
• (üz∫N˛) ƒw ú∫ tÁz u§ãtÏ \“ÁÂ ú∫ Ã™Áå N˛Ázm §åoz “{ N˛Áz u™¬Áåz

ƒÁ¬y ∫zQÁ Æut GÃy ∫zQÁ tÓÃ∫z tÁz u§ãtÏ uÀso “Áz oÁz ƒz YÁ∫
u§ãtÏ ÃÊYuN¿̨ Æ “Ázoz “{@

• (üz∫N˛) LN˛ YuN¿̨ Æ YoÏßÏ|\ Nz̨  LN˛ \Áz‰gy Ã©™ÏQ N˛ÁzmÁı N˛Á ÆÁzT
1800 “ÁzoÁ “{ GÃN˛Á uƒ¬Áz™@

(vii) ∫YåÁLÂ:∫YåÁLÂ:∫YåÁLÂ:∫YåÁLÂ:∫YåÁLÂ:
l ufißÏ\ N˛y ∫YåÁ u\Ã™ı EÁáÁ∫, ÆÁzT/EÊo∫ tÓÃ∫y tÁz ßÏ\ÁEÁı N˛Á
osÁ LN˛ EÁáÁ∫ N˛Ázm Ãz@

l EÁáÁ∫ Nz̨  N˛Ázm osÁ úu∫u™uo Ãz ufißÏ\ N˛y ∫YåÁ@
l utÆz TÆz [ÆÁ osÁ N˛ÁzmÁı Ãz ƒw Qlg N˛y ∫YåÁ@

qzfiu™oyqzfiu™oyqzfiu™oyqzfiu™oyqzfiu™oy (15 hrs)

(i) á∫Áo¬ N z ˛ q zfi¢˛¬á∫Áo¬ N z ˛ q zfi¢˛¬á∫Áo¬ N z ˛ q zfi¢˛¬á∫Áo¬ N z ˛ q zfi¢˛¬á∫Áo¬ N z ˛ q zfi¢˛¬
osÁ EÁÆoåosÁ EÁÆoåosÁ EÁÆoåosÁ EÁÆoåosÁ EÁÆoå

(i) á∫Áo¬ Nz˛ qzfi¢˛¬ osÁ EÁÆoá∫Áo¬ Nz˛ qzfi¢˛¬ osÁ EÁÆoá∫Áo¬ Nz˛ qzfi¢˛¬ osÁ EÁÆoá∫Áo¬ Nz˛ qzfi¢˛¬ osÁ EÁÆoá∫Áo¬ Nz˛ qzfi¢˛¬ osÁ EÁÆoå:å:å:å:å:
l Vå osÁ VåÁßÁı Nz̨  á∫Áo¬ Nz̨  qzfi¢˛¬ osÁ EÁÆoåÁı N˛y
úÏå∫Áƒwu@

l §z¬å, ∆ÊNĮ̈ , TÁz¬z osÁ Eá|TÁz¬z Nz̨  á∫Áo¬Áı N˛Á qzfi¢˛¬@
l §z¬å, ∆ÊNĮ̈  osÁ TÁz¬z Nz̨  EÁÆoå@

ÃÁÊuPÆN˛y osÁÃÁÊuPÆN˛y osÁÃÁÊuPÆN˛y osÁÃÁÊuPÆN˛y osÁÃÁÊuPÆN˛y osÁ
(15 hrs)

(i) ÃÁÊuPÆN˛yÃÁÊuPÆN˛yÃÁÊuPÆN˛yÃÁÊuPÆN˛yÃÁÊuPÆN˛y

(ii) üÁuÆN˛oÁüÁuÆN˛oÁüÁuÆN˛oÁüÁuÆN˛oÁüÁuÆN˛oÁ

(i) ÃÁÊuPÆN˛y :ÃÁÊuPÆN˛y :ÃÁÊuPÆN˛y :ÃÁÊuPÆN˛y :ÃÁÊuPÆN˛y :
l ÃÁ™Óu“N˛ osÁ EÃÁ™Óu“N˛ §Á∫Ê§Áu∫oÁEÁı N˛y úÏå∫Áƒwu@
l ™ÜÆ™Áå, ™uÜÆN˛Á osÁ §“Ï¬N˛ EÃ™Ó“ §Ú toÁÊ∆Áı Ãz@

(ii) üÁuÆN˛oÁ :üÁuÆN˛oÁ :üÁuÆN˛oÁ :üÁuÆN˛oÁ :üÁuÆN˛oÁ :
l üÆÁzT ˚Á∫Á üÁuÆN˛oÁ N˛y EåÏßÓuo 1 uÃMNz̨  ÆÁ úÁÃz N˛Áz
GZÁ¬N˛∫ EåÏNĮ̈ ¬oÁ N˛y áÁ∫mÁ@

l 1Ãz 6 GZÁ¬Áı N˛y uTåoy osÁ oÁu¬N˛Á@
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Tumo ™ı ü™ÁmTumo ™ı ü™ÁmTumo ™ı ü™ÁmTumo ™ı ü™ÁmTumo ™ı ü™Ám
(5 hrs)

(i) Tumo ™ı ü™ÁmTumo ™ı ü™ÁmTumo ™ı ü™ÁmTumo ™ı ü™ÁmTumo ™ı ü™Ám

(i) Tumo ™ı ü™Ám :-Tumo ™ı ü™Ám :-Tumo ™ı ü™Ám :-Tumo ™ı ü™Ám :-Tumo ™ı ü™Ám :-
l TumoyÆ N˛så osÁ GåN˛y \ÁÂY@
l TumoyÆ N˛Á∫m osÁ uåT™å N˛Á∫m@
l ü™zÆ, ÀƒÆÊo·Æ osÁ EåÏ™Áå@
l TumoyÆ ü™Ám MÆÁ “{?

l uÃMNz̨  Nz̨  ˚Á∫Á oÏ¬åÁ@ GZÁ¬Áı Nz̨  úu∫mÁ™Áı N˛Á uåu∫qm,
ÃÊßÁƒåÁEÁı N˛y áÁ∫mÁ@

l uÃMNz̨  osÁ úÁÃz Nz̨  GZÁ¬Áz Ãz üÁõo EƒÃ∫Áı N˛y áÁ∫mÁ N˛Á
ÃÁ™ÁãÆyN˛∫m osÁ Àú…byN˛∫m@

l uÃMNı̨  osÁ úÁÃz Nz̨  §Á∫-§Á∫ GZÁ¬Áı Ãz §ååz ƒÁ¬y §Á∫Ê§Áu∫oÁ
N˛Á tw…Æ üÀoÏoyN˛∫m@

l LN˛ \{Ãz úÁÃz osÁ uÃMN˛Áı N˛Á LN˛ ÃÁs GZÁ¬ osÁ GåÃz üÁõo
úu∫mÁ™Áı N˛Á EÁ{Ão@

l tÁz“∫ÁÆz TÆz VbåÁEÁı Ãz üÁõo ÃÊPÆÁEÁı N˛Á osÁ EÁ{ÃoÁı N˛Á
uåu∫qm@ GÃN˛y uÃMNz̨  Nz̨  tÁÊ∆Áz Ãz oÏ¬åÁ osÁ ÃÊßÁƒåÁEÁı
N˛y áÁ∫mÁ@
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Ano{jV XjVmE± ñnï> H$aVm h¡ {H$ ³¶m N>mÌ H$mo ³¶m H$a gH$Zo ‘| g‘W© hmoZm Mm{hE& ZrMo
Bg AmYma na Ano{jV XjVmAmo| H$mo ZrMo dJuH¥$V H$a Xem©¶m Om ahm h¡&

g‘ñ¶m g‘mYmZ
J{UVr¶ g‘ñ¶mAm| H$mo AnZo {dMmam| Am¡a {d{Y¶m| go hb H$a nmZm&
(a) g‘ñ¶mAm| Ho$ àH$ma
¶o g‘ñ¶mE± EAZoH$ àH$ma H$s hmo gH$Vr h¢, O¡go- nhobr, dm³¶ê$nr g‘ñ¶mE±, {MÌmË‘H$ ¶m
AmboIr¶ Ed§ àXÎmm|, Vm{bH$mAm|, J«m’$ Am{X H$mo n‹T>Zm d g‘PZm&
(b) g‘ñ¶m g‘mYmZ Ho$ gmonmZ

l g‘ñ¶m n‹T>Zm d g‘PZm
l gyMZmAm|/àXÎmm| Ho$ g^r A§em| H$mo nhMmZZm
l g§~§{YV gyMZmAm| H$mo AbJ H$aZm
l g‘PZm {H$ Cg‘| H$m¡Zgm J{UVr¶ ^md h¡
l à{d{Y¶m|, gyÌm| Am{X H$mo nwZ…ñ‘aU H$aZm
l à{d{Y H$m M¶Z H$aZm
l Cg à{d{Y H$m à¶moJ H$aVo hþE g‘ñ¶m hb H$aZm
l AnZo CÎma Ed§ g‘ñ¶m g§~§Yr à‘o¶m| H$s Om±M H$aZm

(c) O{Q>bVm
g‘ñ¶mAm| H$s O{Q>bVm BZna AmYm[aV hmoVr h¡-

l g§~§Y Omo‹S>Zm (O¡gm {H$ g§~§{YV ^mJ ‘| {X¶m J¶m h¡)
l g‘ñ¶m g‘mYmZ Ho$ gmonmZm| H$s g§»¶m
l g‘ñ¶m g‘mYmZ ‘| à¶moJ ‘| AmZo dmbr g§{H«$¶mAm| H$s g§»¶m
l g‘ñ¶m g‘mYmZ Ho$ {bE ~mh²¶ g§X^m] H$s Amdí¶H$ ‘mÌm
l g‘ñ¶m g‘mYmZ H$s à{d{Y H$m ñdê$n

Vm{H©$H$ Cnn{Îm¶m± ¶m {gX²Y H$aZm

l {d{dY gmonmZm| Ho$ ~rM Vm{H©$H$Vm (Ma/AMa am{e¶m| go g§¶w³V)

Ano{jV XjVmE±
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l J{UVr¶ gyÌm| d {ZîH$fm] H$mo g‘PVo hþE g§~§{YV AZw‘mZ bJmZm
l à{d{Y H$s Om±M Ed§ g‘PZm- Vm{H©$H$ àg§Jm| H$s Om±M
l Cnn{Îm¶m| H$s g§H$ënZm g‘PZm
l AmJ‘Z Ed§ {ZJ‘Z g§~§Yr VH©$ H$m ^md g‘PZm
l J{UVr¶ AZw‘mZm| H$s Om±M H$aZm

g§Mma (Communication)

l empãXH$ Ed§ gm§Ho${VH$ J{UVr¶ g§H$ënZmAm| H$mo n‹T>Zm, {bIZm, g‘PZm d g‘PmZm
CXmhaU… 3 + 4 = 7,  3 < 5,  n1+n2= n2+n1, H$moZm| H$m ¶moJ = 1800

l J{UVr¶ ^mdm| H$m {Z‘m©U
l J{UVr¶ {gÕm§Vm| H$mo AnZo eãXm| ‘| ì¶º$ H$a gH$Zm, O¡go- EH$ dJ© H$s Mma g‘mZ

ŵOmE± Am¡a Mma g‘mZ H$moU hmoVo h¢&
l J{UVr¶ à{d{Y¶m| H$mo ì¶³V H$aZm, O¡go- Xmo A§H$m| dmbr Xmo g§»¶mAm| H$mo Omo‹S>Vo g‘¶

nhbo BH$mB© ñWmZ dmbo A§H$ H$mo Omo‹S>m Om¶o, {’$a n[aUm‘ Ho$ XhmB© A§H$ (hm{gb) H$mo
Ü¶mZ ‘| aIVo hþE XhmB© ñWmZ Ho$ A§H$m| H$mo Omo‹S>Zm&

l J{UVr¶ VH©$ ì¶³V H$a nmZm
g§~§Y (Connections)

l J{UVr¶ joÌm| Ho$ g§~§{YV ^mdm| ‘| g§~§Y ñWm{nV H$a gH$Zm& CXmhaU Ho$ {bE- JwUm
H$aVo g‘¶ ^mJ d AZwnmV ‘| g§~§Y, n¡Q>Z© Am¡a g‘{‘VVm ‘| g§~§Y, ‘mnZ Ed§ ñWmZ
‘| g§~§Y Am{X&

l J{UVr¶ ^mdm| H$mo X¡{ZH$ H$m¶m] go g~§Y ñWm{nV H$a nmZm
l J{UV H$m AÝ¶ {df¶m| go g§~§Y ñWm{nV H$a nmZm
l {d{dY J{UVr¶ YmaUmAm| d joÌm| ‘| g§~§Y  ñWm{nV H$a nmZm, O¡go- Am±H$‹S>m| H$m

g§MmbZ ¶m A§H$ J{UV Am¡a ñWb Am{X ‘| g§~§Y&
l {d{dY à{d{Y¶m| ‘| g§~§Y ñWm{nV H$a nmZm

H$ënZmË‘H$ Xe©Z Ed§ àñVwVrH$aU (Visualization & Representation)

l Vm{bH$m ‘| {X¶o àXÎmm|, g§»¶m aoIm, {MÌmboI, ñV§̂  AmboI, 2-D AmH$ma, 3-D
AmH$ma, {MÌ Am{X XoIH$a g‘P gH$Zm&
l Vm{bH$m, g§»¶m aoIm, {MÌmboI, ñV§̂  AmboI, {MÌ Am{X ~Zm gH$Zm&
l J{UVr¶ g§Ho$Vm| Ed§ AmH$mam| H$mo g‘PZm&
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