
[ Turn over

∑»Ê¸¡∑ …ıX√Â̄ ò∑\≈ …ÂàËyÊ\ ÆÂÈ¢√Âú, ÆÂÈ£YË‡ÂZ¬Â¢, ü¢πÂ›ÂÍ¬ÂÈ — 560 003
KARNATAKA SECONDARY EDUCATION EXAMINATION BOARD, MALLESWARAM,

BANGALORE – 560 003

Ø‚˜Ô.Ø‚˜Ô.Ø£˜Ô.ö. …ÂàËx\, ÆÂ⁄º˜Ô¸ / ∞éX£˜Ô, 2014
S.S.L.C. EXAMINATION, MARCH / APRIL, 2014

ÆÂ⁄«Âà ©ΔÂO¬ÂπÂ›ÂÈ

MODEL ANSWERS

å»Ê¢∑ : 01. 04. 2014 ‚Â¢xËΔÂ ‚Â¢zW : 81-K
Date : 01. 04. 2014 CODE NO. : 81-K

ê·ÂŒÈ : πÂäΔÂ

Subject : MATHEMATICS
[ …Â¬ÂÆÂ⁄ÕÂå˘ •¢∑πÂ›ÂÈ : 100

[ Max. Marks : 100

( Kannada Version )

…ÂX‡R ©ΔÂO¬Â«Â …ÂX‡ÊR»ÂÈ‚Ê¬Â ÆÂ¤ı‹WÆÂ⁄…Â»Â •¢∑πÂ›ÂÈ

‚Â¢zW ∑XÆÂ⁄∑\¬Â

I. 1. D 3 1

2. B 361 1

3. D
a

1 – r 1

4. C
1

a + ( n – 1 ) d 1

5. D
 ⎣⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥⎤

 
   4    0
 
– 6    8

  1

6. A ( ) a 2 – b 2   ( a – b ) 1

7. C 2abc 1

8. A 4s ( s – a ) 1

9. A 6 32 1

10. B x 2 + 1x – 12 = 0 1
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11. A 0,  – 
b
a 1

12. B x + 
1
x   =  0 1

13. C x 2 – 2x – 1 = 0 1

14. A 2 1

15. A 4 1

16. B 7·5 ‚¢.êÈË. 1

17. C
CZ
BC 1

18. B
OB
OA 1

19. C 120° 1

20. D 130°. 1

II.

21. ê·ÂÆÂÈ ‚ÂÆÂÈêÈã 1

22. 1 1

23. n 1

24. ∑
a‚ b‚ c

 
   a

 3 1

25. x 2 – 2x + 3 = 0 1

26. –  
b
a 1

27. ÕÊW‚Â 1

28. 2 1

29. V =  
4
3  πr 3 1

30. N + R = A + 2 1



3 81-K

[ Turn over

…ÂX‡R …ÂX‡ÊR»ÂÈ‚Ê¬Â ÆÂ¤ı‹WÆÂ⁄…Â»Â •¢∑πÂ›ÂÈ
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III. 31. A – B =  { 0, 1, 2, 3 }  –  { 2, 3, 4, 5, 6 }
=  { 0, 1 } 1

2

®π Â

LHS (Ø√ÂÃå)

A – ( A – B )

=  { 0, 1, 2, 3 }  –  { 0, 1 } 1
2

=  { 2, 3 }
ÆÂÈΔÂÈO RHS (Ã‹Ãå)

A   I B

=  { 0, 1, 2, 3 }   I { 2, 3, 4, 5, 6 } 1
2

=  { 2, 3 } 1
2

⇒  Ø√ÂÃå  =  Ã‹Ãå 2

32. 2 à¢«Â 40 ¬Â ÕÂ¬Ç»Â ‚ÂÆÂÈ‚ÊZü˘Êê∑ ‚Â¢zWπÂ›Â ÆÍΔÂO

2 + 4 + 6 + … + 40

= 2 [ 1 + 2 + 3 + … + 20 ] 1
2 

= 2 [ ∑ 20 ] 1
2

= /2  
 ⎣⎢
⎢⎡

 ⎦⎥
⎥⎤ 

20 ( 20 + 1 )
/2     

 ⎣⎢
⎢⎡

 ⎦⎥
⎥⎤ ∑ n = 

n ( n + 1 )
2   1

2

=  20 × 21

= 420. 1
2 2

•«˘̊ÂÕÊ

2 + 4 + 6 + … + 40 1
2

a = 2 T n = a + ( n – 1 ) d

d = 2 40 = 2 + ( n – 1 ) 2 1
2

T n = 40 40 = /2 + 2n – /2

n = ? ⇒ 2n = 40

n = 
40
2  1

2

n = 20

a = 2 ∴   S n = 
n
2  [ a + l ]

l = 40 S 20 =  
20
2   [ 2 + 40 ] 1

2 2

n = 20 =  10 × 42
=  420
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33. a, A, b πÂ›ÂÈ ‚ÂÆÂ⁄¢ΔÂ¬Â ‡XËâ¯ŒÈëYÕ

⇒ T 2 – T 1 = T 3 – T 2 1
2

∴ A – a  =  b – A

A + A  =  b + a 1
2

2A =  a + b 1
2

A  =  
a + b

2  . 1
2 2

34. A =  
 ⎣⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥⎤

 
1     2
 
3     4

  ∴     A l  =  
 ⎣⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥⎤

 
1     3
 
2     4

  1
2

®πÂ   A l A =  
 ⎣⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥⎤

 
1     3
 
2     4

  ×  
 ⎣⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥⎤

 
1     2
 
3     4

 

=   
 ⎣⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥⎤

 
1 × 1 + 3 × 3     1 × 2 + 3 × 4
 
2 × 1 + 4 × 3     2 × 2 + 4 × 4

 1
2

=   
 ⎣⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥⎤

 
1 + 9      2 + 12
 
2 + 12     4 + 16

  1
2

=   
 ⎣⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥⎤

 
10     14
 
14     20

 1
2 2

35. «ÂΔÂO

5 . n P 3  =  4 . n + 1 P 3

5 n ( n – 1 ) ( n – 2 )  =  4 ( n + 1 ) n ( n – 1 ) 1
2

5 ( n – 2 )  =  
4 ( n + 1 ) n ( n – 1 )

n ( n – 1 )

5 ( n – 2 )  =  4 ( n + 1 )

5n – 10  =  4n + 4 1
2

5n – 4n  =  4 + 10 1
2

n = 14. 1
2 2



5 81-K

[ Turn over

…ÂX‡R …ÂX‡ÊR»ÂÈ‚Ê¬Â ÆÂ¤ı‹WÆÂ⁄…Â»Â •¢∑πÂ›ÂÈ
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36. Ø√ÂÃå ( LHS )

 n C n – r

=  
 n

n – ( n – r )  .  n – r
     

 ⎣⎢
⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥
⎥⎤

 ˙ ˙.   n C r =  
 n

n – r  .  r
   1

2

=  
 n

 /n  – /n  + r  .  n – r
  1

2

=  
 n

 r  .  n – r
1
2

=  
 n

 n – r  .  r

=  n C r [ ] ∴   n C n – r – n C r = 0 1
2 2

=  Ã‹Ãå ( RHS )

⇒ LHS = RHS

                                          

37. «ÂΔÊO¢‡ÂπÂ›ÂÈ

H  =  x – 3

L  =  x 3 – 5x 2 – 2x + 24

A  =  x 2 – 7x + 12

B  =  ?
                                                                                    

B  =  
H × L

A   1
2

B  =  
( x – 3 ) × ( ) x 3 – 5x 2 – 2x + 24 

( ) x 2 – 7x + 12 
 1

2
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x + 2
                                  

x 2 – 7x + 12 x 3 – 5x 2 – 2x + 24

x 3 – 7x 2 + 12x

(–)    (+)      (–)

                                 

2x 2 – 14x + 24

2x 2 – 14x + 24 1
2

(–)     (+)     (–)

                                 

0 0 0

 ∴ B  =  ( x – 3 )  ( x + 2 )

B  =  x 2 – x – 6. 1
2 2

38. ≤¢«ÂÈ ∑¬ÂäŒÈ»ÂÈR ÆÂÈΔÛO¢«ÂÈ ∑¬ÂäíÈ¢«Â πÂÈäö ü˘ÊπÂ‹ÃQM ‚Â¢zWŒÈ»ÂÈR …Â√ŒÈÈÕÂ

ÄXûÈπ ∑¬ÂäπÂ›Â ¶∑¬ÂäË∑¬Â≈ Ø¢«ÂÈ „‚Â¬ÂÈ. 1

∴ a √⎯⎯⎯⎯⎯⎯ x + y  »Â •∑¬ÂäËyÊ¬Â∑  √⎯⎯⎯⎯⎯⎯ x + y . 1 2

39. √⎯⎯⎯18 + 5√⎯ 2 – √⎯⎯⎯⎯128

= √⎯⎯⎯⎯⎯9 × 2 + 5√⎯ 2 – √⎯⎯⎯⎯⎯⎯64 × 2 1
2

= 3√⎯ 2 + 5√⎯ 2 – 8√⎯ 2 1
2

= ( 3 + 5 – 8 ) √⎯ 2 1
2

= ( 8 – 8 ) √⎯ 2

= 0 √⎯ 2

= 0 1
2 2
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40. «ÂΔÂO ‚ÂêÈË∑¬Â≈

m 2 – 2m  =  2

m 2 – 2m – 2 = 0

 

a = 1
 
b = – 2
 
c = – 2

 x  =  
– b ± √⎯⎯⎯⎯⎯⎯⎯ b 2 – 4ac

2a  1
2

m =  
– ( – 2 ) ± √⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ ( – 2 ) 2 – 4 × 1 × – 2

2 × 1  1
2

=  
2 ± √⎯⎯⎯⎯⎯⎯ 4 + 8

2

=  
2 ± √⎯⎯⎯12

2  1
2

=  
2 ± √⎯⎯⎯⎯⎯⎯ 4 × 3

2

=  
2 ± 2 √⎯ 3

2

=  
/2 ( ) 1 ± √⎯ 3 

/2

m  =  1 ± √⎯ 3 . 1
2 2

41.
C

BA

D

¶ŒÈΔÊyÊ¬Â«Â æêÈËç»Â •πÂ‹ÕÂÏ b êÈË. ¶Ç¬Âë.

«ÂΔÂO«Â …ÂXyÊ¬Â æêÈËç»Â ©«ÂQÕÂÏ 3b êÈË. ¶πÂÈΔÂO«.

1
2

®πÂ

æêÈËç»Â êöOË≈¸  =  147 ºÂ.êÈË.

l × b  =  147 1
2

3b × b =  147
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3b 2 =  147

b 2  =  
147

3

b 2  =  49

b  =  ± √⎯⎯⎯49

b  =  ± 7 êÈË.

1
2

∴ æêÈËç»Â ©«ÂQ = l =  3b

=  3 × 7

=  21 êÈË.

1
2 2

42. i) b 2 – 4ac = 0  ¶«ÊπÂ, ÕÂπÂ̧ ‚ÂêÈË∑¬Â≈«Â ÆÂÈÍ‹πÂ›ÂÈ ‚ÂÆÂÈÕÊÇ¬ÂÈΔÂOÕ. 1

ii) b 2 – 4ac < 0 ¶«ÊπÂ, ÕÂπÂ̧ ‚ÂêÈË∑¬Â≈«Â ÆÂÈÍ‹πÂ›ÂÈ ‚ÂêÈV‡ÂX ‚Â¢zWπÂ›ÊÇ¬ÂÈΔÂOÕ. 1 2

43. «ÂΔÊO¢‡ÂπÂ›ÂÈ :  R =  3 ‚¢.êÈË.

{ÊW«Â ©«ÂQ = 5 ‚¢.êÈË.

O

R
P

BA

SQ

C 1

∴ PQ ÆÂÈΔÂÈO RS πÂ›ÂÈ ‚ÂS‡Â̧ ∑πÂ›ÊÇÕ.

C 1 ÕÂÎΔÂO«Â ¬ÂºÂ»

1
2

{ÊW AB ŒÈ ¬ÂºÂ»

1
2

A »ÂëY ‚ÂS‡Â̧ ∑«Â ¬ÂºÂ»

1
2

B »ÂëY ‚ÂS‡Â̧ ∑«Â ¬ÂºÂ»

1
2 2
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…ÂX‡R …ÂX‡ÊR»ÂÈ‚Ê¬Â ÆÂ¤ı‹WÆÂ⁄…Â»Â •¢∑πÂ›ÂÈ

‚Â¢zW

44. πÛË›Â«Â ÆÈË£V
Ú
 êöOË≈¸  = 4 π r 2 1

2

«ÂΔÂO«Â …ÂXyÊ¬Â

4 π r 2 = 616

4 × 
22
7  × r 2 = 616 1

2

r 2  =  

  7
616 × 7
4 × 22

r 2  =  7 × 7

r 2  =  49

r  =  7 ‚¢.êÈË.

1
2

∴ πÛË›Â«Â ÕÊW‚Â =  2 r

=  2 × 7

=  14 ‚¢.êÈË.

1
2 2

45. öë¢√Â¬ Ỗ»ÂëY

…ÂÌ≈¸ ÆÈË£V
Ú
 êöOË≈¸ =  462 ºÂ.‚¢.êÈË.

…Ê‡ÂZ¸ ÆÈË£V
Ú
 êöOË≈¸ =  

1
3  …ÂÌ≈¸ ÆÈË£V

Ú
 êöOË≈¸

r =  ?

®πÂ …Ê‡ÂZ¸ ÆÈË£V
Ú
 êöOË≈¸  =  

1
3  …ÂÌ≈¸ ÆÈË£V

Ú
 êöOË≈¸

2 π rh  =  
1
3 × 462

2 π rh  =  154 ºÂ.‚¢.êÈË. 

1
2

…ÂÌ≈¸ ÆÈË£V
Ú
 êöOË≈¸  =  …Ê‡ÂZ¸ ÆÈË£V

Ú
 êöOË≈¸ + …Ê«ÂπÂ›Â êöOË≈¸

1
2

…ÂÌ≈¸ ÆÈË£V
Ú
 êöOË≈¸ = 2 π rh + 2 π r 2

462 = 154 + 2 π r 2

462 – 154 = 2 π r 2
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⇒ 2 π r  2  =  308 1
2

2 × 
22
7  × r 2  =  308

r 2  =  
308 × 7
2 × 22

r 2  =  7 × 7

r 2  =  49

r  =  √⎯⎯⎯49  =  7 ‚¢.êÈË. 

1
2 2

öë¢√Âà»Â ãXæW =  7 ‚¢.êÈË.

46. i)
300
50   =  6 ‚¢.êÈË.

ii)
200
50   =  4 ‚¢.êÈË.

iii)
150
50   =  3 ‚¢.êÈË.

iv)
50
50    =  1 ‚¢.êÈË.

v)
100
50   =  2 ‚¢.êÈË.

vi)
150
50   =  3 ‚¢.êÈË.

vii)
100
50   =  2 ‚¢.êÈË.

1
2

D

C

B

Q

P

A

E

R

1 12 2
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47.

A B C

A 0 2 2

B 2 2 1 1
2

C 2 1 0

A

BC

1 12 2

48. «ÊZ«Â‡Â ÆÂÈÈ∏«ÂëY

F  =  12

V  =  20

E  =  30 1
2

Ã„ÂÈÆÂÈÈ∏ ∫Â§»ÂπÂúπ •»ÂZíÈ‚ÂÈÕÂ ¶ŒÈY¬ Ỗ ‚ÂÍΔÂX

F + V  =  E + 2 1
2

12 + 20  =  30 + 2 1
2

32  =  32. 1
2 2

IV.
49. ΔÂ¬ÂπÂãŒÈ ≤¡ÈJ ê«ÊWå˘̧̊ πÂ›Â ‚Â¢zW =  n ( K   U E )  =  60

∑»ÂR√Â ∑ëŒÈÈÕÂ ê«ÊWå˘̊¸πÂ›Â ‚Â¢zW =  n ( K )  =  45

ß¢ÇYË· Ỗ ∑ëŒÈÈÕÂ ê«ÊWå˘̊¸πÂ›Â ‚Â¢zW =  n ( E )  =  30

Ø¬Â√ÂÍ ü̆Ê· ∑ëŒÈÈÕÂÕÂ¬Â ‚Â¢zW =  n ( K   I E ) 1
2

n ( K   I E )  =  n ( K ) + n ( E ) – n ( K   U E ) 1
2

=  45 + 30 – 60 1
2

=  75 – 60

n ( K   I E )  =  15 1
2

∴ Ø¬Â√ÂÍ ü˘Ê· ∑ëŒÈÈÕÂ ê«ÊWå˘̧̊ πÂ›Â ‚Â¢zW = n ( K  I E )  =  15
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Õ»ÂR»Â ÑΔÂX :

U

151530

EK

K E

1 3

50. πÂÈ}ÛËΔÂO¬Â ‡XËâ¯ŒÈëY¬ÂÈÕÂ 5 …Â«ÂπÂ›ÂÈ

a
r 2  ,  

a
r   ,  a,  ar ,  ar 2. 1

2

«ÂΔÂO«Â …ÂXyÊ¬Â

® …Â«ÂπÂ›Â πÂÈ≈‹ÃQ =  1

•¢«Â¬,   
a
r 2 × 

a
r  × a × ar × ar 2  =  1

a 5  =  1

a 5  =  1 5

⇒  a  =  1  1
2

ÆÂÈΔÂÈO

ÆÍ«Â‹ 3 …Â«ÂπÂ›Â ÆÍΔÂO  =  
7
4

 
a
r 2 + 

a
r  + a  =  

7
4 1

2

a + ar + ar 2

r 2   =  
7
4

4 [ a + ar + ar 2 ]  =  7r 2

¶«Â¬,  a = 1

∴ 4 [ 1 + 1r + 1r 2 ]  =  7r 2

4 + 4r + 4r 2 = 7r 2

•«˘̊ÂÕÊ 7r 2 – 4r 2 – 4r – 4 = 0

3r 2 – 4r – 4 = 0 1
2
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•…ÂÕÂΔÂ̧ »Â ê«̆Ê»Âå¢«Â èâö«ÊπÂ

– 12

– 6  +  2

r 2

3r 2 – 4r – 4 = 0

3r 2 – 6r + 2r – 4 = 0

3r ( r – 2 ) + 2 ( r – 2 ) = 0

( r – 2 ) ( 3r + 2 ) = 0

⇒ r – 2 = 0 •«˘̊ÂÕÊ 3r + 2 = 0

r = 2 3r  =  – 2

r  =  – 
2
3 . 1

2

∴ πÂÈ}ÛËΔÂO¬Â ‡XËâ¯ŒÈ ‚ÊÆÂ⁄»ÂW •»ÂÈ…ÊΔÂ =  r = 2   •«˘˚ÂÕÊ  – 
2
3 1

2 3

•«˘̊ÂÕÊ

πÂÈ}ÛËΔÂO¬Â ‡XËâ¯ŒÈ 5 …Â«ÂπÂ›ÂÈ a,  ar ,  ar 2 ,  ar 3 ,  ar 4 ¶Ç¬Âë

1
2

«ÂΔÂO«Â …ÂXyÊ¬Â

® …Â«ÂπÂ›Â πÂÈ≈‹ÃQ =  1

•¢«Â¬, a × ar × ar 2 × ar 3 × ar 4  =  1

a 5 r 10  =  1

( ) ar 2 
 5

  =  1 5

⇒ ar 2  =  1 1
2

ÆÂÈΔÂÈO ÆÍ«Â‹ 3 …Â«ÂπÂ›Â ÆÍΔÂO =  
7
4

•¢«Â¬,  a + ar + ar 2  =  
7
4 1

2

®πÂ  ar 2 = 1   ⇒  a =  
1
r 2

∴ 
1
r 2 + 

1
r 2 × r + 

1
r 2 × r 2  =  

7
4

1
r 2 + 

1
r  + 1  =  

7
4

1 + r + r 2

r 2   =  
7
4
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4 [ ] 1 + r + r 2   =  7r 2

4 + 4r + 4r 2 = 7r 2

•«˘̊ÂÕÊ 7r 2 – 4r 2 – 4r – 4 = 0 1
2

3r 2 – 4r – 4 = 0

•…ÂÕÂΔÂ‘»Â ê«̆Ê»Âå¢«Â èâö«ÊπÂ

– 12

– 6  +  2

r 2

3r 2 – 6r + 2r – 4 = 0

3r ( r – 2 ) + 2 ( r – 2 ) = 0

( r – 2 ) ( 3r + 2 ) = 0 1
2

⇒ r – 2 = 0 •«˘̊ÂÕÊ 3r + 2 = 0

r = 2 3r  =  – 2

r  =  – 
2
3 .

∴ πÂÈ}ÛËΔÂO¬Â ‡XËâ̄ŒÈ ‚ÊÆÂ⁄»ÂW •»ÂÈ…ÊΔÂ  =  r = 2   ¶«˘˚ÂÕÊ  – 
2
3 1

2 3

51.
                     A                                    B                            

m m 3 + m 2   – 5m + 3 m 4 + 3m 3 + 0m 2 – m – 3 m

m 3 + 2m 2  – 3m m 4 + m 3 – 5m 2 + 3m

( – )   ( – )      ( + )    ( – )   ( – )    (+)        (–)
                                                                                                            

– 1 –  m  2  – 2m  + 3 2m 3 + 5m 2 – 4m – 3 2

–  m  2  – 2m  + 3 2m 3 + 2m 2 – 10m + 6
(+) (+) (–) (–)   (–)   (+) (–)

                                                                                                            

0 3m 2 + 6m – 9

3 m 2 + 2m – 3

m 2 + 2m – 3
                                                                                                            

∴ H.C.F.  = H = m 2 + 2m – 3 ÆÂÈ.‚Ê.•. ∑¢√ÂÈõâŒÈÈÕÂÏ«ÂÈ 1 
1
2

∴ L  =  
A × B

H  1
2

=  A × 
B
H    •«˘˚ÂÕÊ   

A
H × B.
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∴   L = ( ) m 3 + m 2 – 5m + 3  ×  
( ) m 4 + 3m 3 + 0m 2 – m – 3 

( ) m 2 + 2m – 3 

m 2 + m + 1
                                              

m 2 + 2m – 3 m 4 + 3m 3 + 0m 2 – m – 3

m 4 + 2m 3 – 3m 2

(–)     (–)       (+)
                                            

m 3 + 3m 2 – m – 3

m 3 + 2m 2 – 3m

(–)     (–)       (+)
                                            

m 2 + 2m – 3

m 2 + 2m – 3
(–)     (–)     (+) 1

2
                                            

0

∴ L =  A × 
B
H

 L = ( ) m 3 + m 2 – 5m + 3   ( ) m 2 + m + 1  1
2 3

®πÂ

L  =  
A
H × B

=  
( ) m 3 + m 2 – 5m + 3 

m 2 + 2m – 3
  × ( ) m 4 + 3m 3 – m – 3 

m – 1
                                        

m 2 + 2m – 3 m 3 + m 2 – 5m + 3

m 3 + 2m 2 – 3m

(–)     (–)       (+)
                                       

– m 2 – 2m + 3

– m 2 – 2m + 3

(+)     (+)     (–) 1
2

                                       

0 0 0

  ∴    L = ( m – 1 )  ( ) m 4 + 3m 3 – m – 3  1
2
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52. «ÂΔÂO çÃ¢«̆Â»

a + b + c  =  0

Ø¬Â√ÂÍ ÃåπÂÍ ÕÂπÂ̧ ÕÂ»ÂÈR Δπ«ÂÈxÍ¢√ÊπÂ

( a + b + c ) 2  =  0 2

a 2 + b 2 + c 2 + 2ab + 2bc + 2ca = 0 1
2

2 ( ab + bc + ca )  =  – a 2 – b 2 – c 2

2 ( ab + bc + ca )  =  – ( ) a 2 + b 2 + c 2 

ab + bc + ca  =  – 
( ) a 2 + b 2 + c 2 

2  … (i) 1
2

®πÂ

Ø√ÂÃå =  a 2 – bc

=  a . a – bc

=  a [ – b – c ] – bc 
 ⎣⎢
⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥
⎥⎤

 
˙ ˙.    a + b + c  =  0
 
⇒   a =  – b – c

 1
2

=  – ab – ac – bc 1
2

=  – [ ab + bc + ca ]

[ ˙ ˙.  (i) à¢«Â ]

∴ =  –  
 ⎣⎢
⎢
⎢⎡

 ⎦⎥
⎥
⎥⎤

 –  
( ) a 2 + b 2 + c 2 

2  1
2

=  +  
( ) a 2 + b 2 + c 2 

2

=  Ã‹Ãå

1
2 3

•«˘̊ÂÕÊ
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«ÂΔÂO çÃ¢«̆Â»

a + b + c  =  0

Ø¬Â√ÂÈ ÃåπÂÍ ÕÂπÂ̧  Δπ«ÂÈxÍ¢√ÊπÂ

( a + b + c ) 2  =  0 2

a 2 + b 2 + c 2 + 2ab + 2bc + 2ca = 0 1
2

⇒ 2 ( ab + bc + ca )  =  – a 2 – b 2 – c 2

ab + ac + bc  =  – 
( ) a 2 + b 2 + c 2 

2  1
2

a [ b + c ] + bc  =  – 
( ) a 2 + b 2 + c 2 

2  1
2

®π Â  a + b + c  =  0

⇒    b + c  =  – a

∴ a [ – a ] + bc  =  – 
( ) a 2 + b 2 + c 2 

2  1
2

– a 2 + bc  =  – 
( ) a 2 + b 2 + c 2 

2

– [ ] a 2 – bc   =  – 
( ) a 2 + b 2 + c 2 

2  1
2

⇒ a 2 – bc  =  
a 2 + b 2 + c 2

2    ‚Êå̆ö«.

1
2 3

‚ÂÍºÂ»: …ÂŒ⁄¸ŒÈ ê«̆Ê»Â«ÂëY £∑@ èâö«ÂQ¬, …ÂÌ≈¸ •¢∑πÂ›Â»ÂÈR çË√ÂüÒ∑È.
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53.

A

X

D

FYECB

1
2

«ÂΔÂO : Δ ABC ⎥⎥⎥ Δ DEF

AX ÆÂÈΔÂÈO DY πÂ›ÂÈ Δ ABC ÆÂÈΔÂÈO Δ DEF »ÂëY Ø›«Â ØΔÂO¬ÂπÂ›ÊÇÕ.

1
2

‚Ê«˘ÂçËŒÈ :   
Δ ABC ŒÈ êöOË≈¸

Δ DEF ŒÈ êöOË≈¸

  =  
AX 2

DY 2
1
2

‚Ê«Â̆» : Δ ABX  ÆÂÈΔÂÈO  Δ DEY

∠ AXB  =  ∠ DYE  =  90°    ( «ÂΔÂO )

∠ B  =  ∠ E ( ˙ ˙.   Δ ABC ⎥⎥⎥ Δ DEF «ÂΔÂO )

∴ ∠ BAX  =  ∠ EDY   … ( ˙ ˙.   ãXüÂ̆Èæ«Â ©ú«Â xÍË»Â ) 1
2

∴ Δ ABX ⎥⎥⎥ Δ DEY    … ( …ÂXÆÈËŒÈ – 1 )

⇒ 
AB
DE  =  

AX
DY  … (i)

®πÂ,   Δ ABC ⎥⎥⎥ Δ DEF

…ÂXÆÈËŒÈ – 2 ¬Â …ÂXyÊ¬Â

Δ ABC ŒÈ êöOË≈¸

Δ DEF ŒÈ êöOË≈¸

  =  
AB 2

DE 2 1
2

=  
 ⎝
⎜
⎛

 ⎠
⎟
⎞

 
AB
DE 

 2

=  
 ⎝
⎜
⎛

 ⎠
⎟
⎞

 
AX
DY 

 2
 ( ˙ ˙.  (i) à¢«Â ) 1

2 3

=  
AX 2

DY 2   ‚Êå̆ö«.
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V.  54.

B

R

Q

P
A

1
2

«ÂΔÂO : A  ÆÂÈΔÂÈO B xË¢«ÂXÕÂÏ›Â_ Ø¬Â√ÂÈ ÕÂÎΔÂOπÂ›ÂÈ üÊ„ÂWÕÊÇ P è¢«ÂÈê»ÂëY

‚ÂSò¸‚ÂÈΔÂOÕ.

1
2

‚Ê«˘ÂçËŒÈ : A, B ÆÂÈΔÂÈO P πÂ›ÂÈ ‚Â¬Â›Â¬ÒzÊπÂΔÂÕÊÇÕ.

¬ÂºÂ» : P »ÂëY ÕÂÎΔÂOπÂ›Â ‚ÊÆÂ⁄»ÂW ‚ÂS‡Â̧ ∑ RPQ Ø›íÈà. AP ÆÂÈΔÂÈO BP πÂ›Â»ÂÈR

‚Òà«.

1
2

‚Ê«Â̆» :

ç¬ÂÍ…Â} yÊ¬Â≈

∠ APQ = 90° …… (i) ‚ÂS‡Â̧ è¢«ÂÈê»ÂëY Ø›«Â ãXæWÕÂÏ ‚ÂS‡Â̧ ∑x@ ‹¢Ã

∠ BPQ = 90° …… (ii)          — ” —
1
2

∠ APQ + ∠ BPQ = 90° + 90° (i) ÆÂÈΔÂÈO (ii) ∑Íâö«ÊπÂ

1
2

∠ APB = 180°

APB ŒÈÈ ≤¢«ÂÈ ¬ÒzŒ⁄Ç«

∴ A, B ÆÂÈΔÂÈO P πÂ›ÂÈ ‚Â¬Â›Â¬ÒzÊπÂΔÂÕÊÇÕ ‚Êå˘ö«.

1
2 3
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55.

ÕÂπÊ¸¢ΔÂ¬Â f ÆÂÈ«˘ÂWè¢«ÂÈ fx D = X – –X D 2 fD 2

x

1 – 5 1 3 3 – 10 100 100

6 – 10 2 8 16 – 5 25 50

11 – 15 3 13 39 0 0 0

16 – 20 4 18 72 + 5 25 100

N = 10 ∑ fx = 130 ∑ fD 2 = 250

i) ( 1 – 5 ) ¬Â ÆÂÈ«˘ÂWè¢«ÂÈ  =  
1 + 5

2   =  
6
2  = 3

ii) ‚Â¬Ê‚Âà   = x   =  
∑ fx

N  x ∑¢√ÂÈõâŒÈÈÕÂÏ«ÂÈ 1

=  
13/0
1/0  D 2  ∑¢√ÂÈõâŒÈÈÕÂÏ«ÂÈ

1
2

 x   =  13  ∑ fD 2  1
2

iii) ÆÂ⁄»Â∑ êºÂ‹»  =  σ  =  √⎯⎯⎯ 
∑ fD 2

N  1
2

=  √⎯⎯ 250
10

=  √⎯⎯⎯ 25

  σ  =  5 1
2

iv) ÆÂ⁄é¸»Â πÂÈ}Ê¢∑  C.V.  =  
σ
–x
  × 100 1

2

=  
5
13  × 10

=  
500
13

 C.V.  =  38·46 1
2 4
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56.

«ÂΔÊO¢‡ÂπÂ›ÂÈ

R = 3 ‚¢.êÈË. ( C 1 )

r = 2 ‚¢.êÈË. ( C 2 )

R + r = 5 ‚¢.êÈË. ( C 3 )

ÕÂW. ‚Ê. ‚ÂS.

d = 9 ‚¢.êÈË.

C 1 , C 2 , C 3 ÕÂÎΔÂOπÂ›Â»ÂÈR Ø›ŒÈÈÕÂÏ«Âx@

AB Ø›ŒÈÈÕÂÏ«ÂÈ

AB ŒÈ ÆÂÈ«ÂWè¢«ÂÈ X πÂÈ¬ÂÈã‚ÂÈÕÂÏ«ÂÈ

LB ‚ÂS‡Â̧ ∑ ¬ÂÑ‚ÂÈÕÂÏ«ÂÈ

PQ ‚ÊÆÂ⁄»ÂW ‚ÂS‡Â̧ ∑ ¬ÂÑ‚ÂÈÕÂÏ«ÂÈ

1 
1
2

1
2

1
2

1
2

1
2

Q

P

A

B

L

C2

C1

— — — — — — — — — — — — — — — — — 

C3

∴ ÕÂWΔÂW‚ÂP ‚ÊÆÂ⁄»ÂW ©«ÂQ = PQ = 7·5 ‚¢.êÈË.

1
2 4
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57.

A

CDB

1
2

«ÂΔÂO : Δ ABC ŒÈëY,  ∠ BAC  =  90° 1
2

‚Ê«˘ÂçËŒÈ : BC 2 =  AB 2 + AC 2 1
2

¬ÂºÂ» : AD ⊥ BC ß¬ÂÈÕÂ¢Δ Ø›íÈà

1
2

‚Ê«Â̆» :

ç¬ÂÍ…Â}πÂ›ÂÈ yÊ¬Â≈πÂ›ÂÈ

Δ ABC ÆÂÈΔÂÈO Δ DBA πÂ›ÂëY

∠ BAC = ∠ BDA = 90° «ÂΔÂO ÆÂÈΔÂÈO ¬ÂºÂ»

∠ ABC = ∠ ABD   ……… ©ü̆ÂŒÈ ‚ÊÆÂ⁄»ÂW

∴  Δ ABC ⎪⎪⎪ Δ DBA   …… ãXüÂ̆ÈæπÂ›ÂÈ ‚ÂÆÂÈxÍËçŒÈπÂ›ÊÇÕ

1
2

∴   
AB
DB  =  

BC
AB

•¢«Â¬  BC . DB  =  AB 2   …… (i) 1
2

Δ ABC ÆÂÈΔÂÈO Δ DAC πÂ›ÂëY

∠ BAC = ∠ ADC = 90° «ÂΔÂO ÆÂÈΔÂÈO ¬ÂºÂ» ©ü̆ÂŒÈ ‚ÊÆÂ⁄»ÂW

∠ ACB = ∠ ACD ãXüÂ̆ÈæπÂ›ÂÈ ‚ÂÆÂÈxÍËçŒÈπÂ›ÊÇÕ

∴ Δ ABC ⎪⎪⎪ Δ DAC   ……
BC
AC  =  

AC
DC

BC . DC  =  AC 2   …… (ii) 1
2

BC . DB + BC . DC = AB 2 + AC 2 (i) ÆÂÈΔÂÈO (ii) ∑Íâ«ÊπÂ

BC ( DB + DC ) = AB 2 + AC 2 ÑΔÂXå¢«Â DB + DC = BC

BC . BC = AB 2 + AC 2

•¢«Â¬,  BC 2 = AB 2 + AC 2 ‚Êå˘ö«.

1
2 4
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58. i) y = x 2 »Âx\ŒÈ ¬ÂºÂ»

x 0 + 1 – 1 2 – 2 3 – 3

y 0 1 1 4 4 9 9 1

ii) y = x + 2 »Âx\ŒÈ ¬ÂºÂ»

x 0 1 – 1 2

y 2 3 1 4 1

…ÂXÆÂ⁄≈ :

x-•∑\ 1 ‚¢.êÈË. = 1 ÆÂÈÍ‹ÆÂ⁄»ÂÔ

y-•∑\ 1 ‚¢.êÈË. = 1 ÆÂÈÍ‹ÆÂ⁄»ÂÔ

1

2

3

4

5

6

7

– 1– 2– 3– 4

– 1

1 2 3 4 5

y

y 
|

x 
| x

– 2

– 3

y 
= 

x 
+ 

2

– 5– 6 60

( 1, 1 )

8

9

10

y
 =

 x
 2

( 2, 4 )

( 
1
, 
3
 )

( 3, 9 )

( – 2, 4 )

( – 1, 1 )

( – 3, 9 )

( 2, – 1 )

( 0, 0 )

ÆÂÈÍ‹πÂ›ÂÈ – 1 ÆÂÈΔÂÈO 2

( 0
, 2

 )

…Â¬ÂÕÂ‹ŒÈ »Âx\ ¬ÂºÂ»

1
2

¬ÒzÊΔÂV∑ »Âx\ŒÈ ¬ÂºÂ»

1
2

‹¢Ã Ø›ŒÈÈÕÂÏ«ÂÈ

1
2

ÆÂÈÍ‹πÂ›Â»ÂÈR Ã¬ŒÈÈÕÂÏ«ÂÈ

1
2 4


