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12 fY%aKsh 

01' a + b = x 

b + c = y

a + c = z 



1
2

2 2 2 2 2 2a  + b  + c  - ab - ac - bc =        [2a  + 2b  + 2c  - 2ab - 2ac - 2bc]

1
2

2 2 2 2 2 2=        [a  - 2ab + b  + a  - 2ac + c  + b  - 2bc + c ]

1
2

2 2 2=        [(a - b)  + (a - c)  + (b - c) ]

1
2

2 2 2=        [(x - y)  + (y - z)  + (x - z) ]

02' 3 (1 + 11 + 111 + 1111 + .....) 
3
9

(9 + 99 + 999 + 9999 + .....) 

1
3

=         [(10-1) + (100 - 1) + (1000 - 1) + .......]

1
3

=         [10 +100 + 1000 + ....... - (1 + 1 + ........ n jrla&]
n10 (10  - 1) 

10 - 1
1
3

=                                - n

10
27

n=         (10  - 1) - n
3

lim
x 2

03' 1 +    2 + x -    3  
x - 2 

1 +    2 + x  +    3  

1 +    2 + x  +    3  

lim
x 2

lim
x 2

lim
x 2

=1 +    2 + x -  3  

(x - 2) (   1 +    2 + x +    3 ) 

(    2 + x -  2) 

(x - 2) (   1 +    2 + x +    3 ) 

x (  2 + x + 2) 

(   2 + x + 2) 

lim
x 2

=1

(  3  +   3) (2 + 2)

2 + x - 4 

(x - 2) (  1 +   2 + x +    3 )  (  2 + x + 2)

1

8   3
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04' 4 3 23x   -  4x   -  14x   -  4x  +  3  =  0
4
x

2 2  x        3x   -  4x  -  14  -        +       =  03
2x

1 
2x

23    x  +           - 4      x  +            - 14  =  0 
1
x

23 (y  - 2)  -  4y  -  14  =  0 
23y  - 4y  -  20  =  0    (3y  -  10)  (y  +  2)  =  0

y  =         ,   y  =  -2 10
3

y  =          úg   x  =       ,  3 

y  =   -2    úg   x  =  -1  ,  -1 

10
3

1
3

05' 2p(x)   =   x   +  2 x  +  2  -  1 

2       =   4   -  4 x 1 x (2 - 1) 

2      =   4 (   -  2 + 1) 

2      =   4 ( - 1)  

               > 0        IR      p(x)   = 0   ys uQ, ;d;aúl fõ' 

06' 5 2x   +  ax   = (x + 1)  (x - 2)  (x - 3)  (x)  +  Ax  +  B 

x  = -1   úg ,    -1  +  a  = -A  +  B 

                         -A  +  B -  a  =  -1 

x  = 2   úg           2A  +  B  -  4a  =  32 

x  = 3   úg           3A  +  B  -  9A  =  243 

                            a = -50 , A = -39 , B = -90 

                    fYaIh -39x - 90 

07' 1  +  2log  7   =   log   (x  +  3)x+3 7

1 
logx+3

1  +  2  x              =   log   (x  +  3)7

2
y

y  =  log   (x  +  3)  kï ,   1  +        =  y 7

2y   -  y  -  2  =  0

(y - 2)  (y + 1)  =  0 

y  =  2  fyda  y  =  -1

log   (x + 3) = 2  fyda  log   (x + 3)  =  -1 7 7

2x + 3 = 7   fyda  x  + 3  =  
1
7

x = 46  fyda  x   =  -
20
7
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08' 1000N 

999N 

=  3456 . 456  456 .......

=  3453  +  3 . 456  456  456 

=  3453  +  N 

=  3453 

N   =                  =  
3453
999

1151
333

09'   y  =  2x  -  1

2x  =  y  + 1  

x  =       (y + 1) 

-1

 f  (x)  =         (x + 1) ,  xIRfõ' 

1
2

1
2

10' <  1 
1

x - 2

-1  <  0
1

x - 2

<  0
1 - (x - 2)

x - 2
              <  0

3 - x
x - 2

 úi`ÿu x < 2 fyda x > 3 fõ' 

- + -

^01& ^i&
2 22Cos A   =  1 +  Cos 2A ,  2Sin A  =  1 - Cos2A 

B fldgi 

tan  A =
1 - Cos 2A 

1 + Cos 2A 

1 - Cos 2A 

1 + Cos 2A 

1 - Cos 2A 

1 - Cos 2A 
= x

2(1 - Cos 2A)  
21 - Cos  2A 

=tan  A 

2(1 - Cos 2A)  
2

Sin  2A 
=

1 - Cos 2A

Sin 2A 
=

1 - Cos 45 

Sin 45
=A  =  22.5   úg   tan 22.5  =

1 - 
1

2

1

2

=    2  -  1 

^ii& 
 3Cos x +  2Sin x   =  3                 + 2             = 

21 - t  
21 + t  

2t
21 + t  

23 + 4t - 3t  
21 + t  

 3Cos x +  2Sin x   =  3

=  3
23 + 4t - 3t  

21 + t  
26t   +  4t   =   0 

t (3t - 2) = 0    t = 0   fyda  2
3

tan         =  0 fyda 

        =  n fyda        =  n  +  0.588 

x =  2n  fyda  x =  2n  +  1.176  nz 

x
2

x
2

x
2

2
3
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^iii& r Cos   = 1 ,  r Sin   =  -    3 o jkfia r yd   (0 <  < 2) .kak' 

2 2r  =   (-   3 )  + 1    =  2  o   =  2 -         = 

3

5
3

Sin x +   3  Cos x  =  2 Cos  . Sin x  - 2 Sin   . Cos x 

=  2 Sin (x -        )5
3

Sin x +   3  Cos x  +6 =  2 Sin (x -        ) + 65
3

tkï ,  4  < 2 Sin (x -       )  <  8 5
3

fï wkqj Sin x +  3 Cos x +  6 jeäu w.h 8 o" wvqu w.h 4 o fõ' 

^02& ^i&
3 2f(x)   =  2x   -  3x   -  5x  +  8 

f(-2)   =  (-10)

 fYaIh (-10)

^ii&
3 2f(x)   =  x   -  7x   +  7x  +  15

f(1)     0     x - 1 idOlhla fkdfõ' 

f(1)   =  0 

  (x + 1) idOlhls' 
2b;sß idOlh x  - 8x + 15 fõ' 

3 2 2  x   -  7x   +  7x  +  15  =  (x + 1) (x  - 8x + 15) 

                                        =  (x + 1) (x - 3) (x - 5) 

^iii&

2 24x  - 3x + 5  =  A(x - 1)  + B(x + 2) (x - 1) + C(x + 2) 

C = 2  ,  A = 3 ,  B = 1 

24x  - 3x + 5
2(x+2) (x-1)  

= 
A

x + 2
+

B
x - 1

+
C

2(x - 1)

24x  - 3x + 5
2(x+2) (x-1)  

= 
3

x + 2
+

1
x - 1

+
2

2(x - 1)


^iv&
2y  =  x   -  2 

2x   =  y  +  2 

tkï x  =     y  +  2   (x  >  0 ksid)
-1   

  f (x)  =    x + 2    xIR  ,  x  >  -2  

f ys jiu iSudlr we;af;a th 1 - 1 Y%s;fha lr .ekSugh' 

y  = x2y  = x  -2 

x 

y

y =   x + 2 
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^03& AB ys uOH ,CIHh 3 - 1
2

, 2 + 4
2

=  (1 , 3)

^i& AB ys wkql%uKh 2 - 4
3 - (-1)

= = -2
4

= -1
2

 AB g     f¾Ldjl wkq = 2 

AB g ,ïN iuÉfþolh hkq tys uOH ,CIH yryd AB g ,ïNj we`È f¾Ldj fõ' 

tneúka AB ys ,ïN iuÉfþolfha iólrKh" 

y  -  3  =  2(x - 1)   2x  -  y  +  1  =  0 

P (x, y) wjYH m:fha úp,H ,CIhla kï" 

2 2PA = PB   PA  = PB  
2 2 2 2(x - 3)  + (y - 2)   = (x + 1)  + (y - 4)  

   -8x  +  4y  -  4  =  0 

      2x  -  y  +  1  =  0

fï wkqj A yd B ,CIHj,ska iuÿrg msysá ,CIHfha m:h AB f¾Ld LKavfha ,ïn 

iuÉfþolh fõ' 

^ii& ^a& AB ys wkql%uKh 6 - (-2)
2 - 6

=   -2

^b& AB mdoh BC mdohg     ksid BC wkql%uKh      fõ' 
1
2

k - (-2) 
-4  - 6

= 1
2

 k + 2  =  -5 k

      k  =  -7



^c& AD mdofha iólrKh 

             y  -  6  =       (x - 2)    2y - x = 10 

CD mdofha iólrKh  y  +  7  =   -2 (x + 4) 

                         y  +  2x  =   -15 

1
2

^d& 2y - x = 10 yd y + 2x = -15 úi`§fuka" 

      x  =  -8 ,  y  =  1

D    (-8 , 1) 

A (2 , 6) B (6 , -2)

C (-4 , k) D 

^04& ^i& lim
x 8

x  +  1  -  3 
x - 8 = lim

x 8

(  x + 1 - 3)  (  x + 1 + 3)

(x - 8)  (  x + 1 + 3)

= lim
x 8

x + 1 - 9

(x - 8)  (  x + 1 + 3)
=

1

6

^ii& lim
x 

5 5x   +  2
x + 2 = lim

x 

5 5x   -  2
x - 2 

4=    5 (-2)    =   80 

12 fY%aKsh                                                             ixhqla; .Ks;h - I ^ms<s;=re m;%h& 



^iii&
2| x   +  2x  -  3 |  <  3 wiudk;dj  

2y  =  | x   +  2x  -  3 |  yd  y = 3  m%ia;dr i,luq' 

2y  =  x   +  2x  -  3 = (x - 1) (x + 3) 

y  =  0    x  =  1  x  =  -3 
2y  =  (x + 1)   -  4  >  -4 

w',' (-1 , 4)  

x

y

A B C D

0

(-1 , -4) 

^iv& > 2 - x 

-  (2  -  x)  >  0 

>  0 

- + 

-1 1 4

- + 

2
x - 1

2
x - 1

2 - (2 - x) (x - 1)
x - 1

>  0 
22 - (-x  - 3x - 2)

x - 1

>  0 (x + 1) (x - 4)
x - 1

úi`ÿu -1  ,  x  <  1  fyda x  >  4 

1


1


^05& ^a&^i&  +   =                   -             =   -                 3k  +  3  =  4k     k  =  3 4
3

(k+1)
k

4
3

^b&
2k  =  3  ksid     3x   +  4x  -  5  =  0        =   - 5

3

       +          =  + 


4
3

-

5
3

-
= =

4
5

^c&
2 2 2 2 2   +        =      + 2 +    - 2  =  ( + )   -  2  

=     -  2     --           
4
3

2

5
3

2 2   +   16
9

=          +          =10
3

46
9

2 2  =   2()   25
9

-           
5
3

2

=   =   

2 2   yd     uQ, we;s iólrKh jkafka" 

2 2x   -         x +          =  0              9x   -  46x  +  25  =  0 46
9

25
9

y  =  log  x  úg log  5  =                 =   5 x^ii& 1
log  x5

1
y

y  -          -  3  =  04
y

2y   -  3y  -  4  =  0 

(y - 4)  (y + 1)  =  0 

y  =  4  fyda  y  =  -1 

log  x  =  4  fyda  log  x  =  -1  5 5

4 -1x  =  5  =  625  ,   x  =  5   =  
1
5

06
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^06& ^i& =

^ii& ^a& BC  mdofha wkql%uKh 

3  2  +  2  3 

3   2  -   3 

3  2  +  2  3 

3   2  -   3 
x 3  2  +  2  3 

3   2  +   3 

= 18 + 3  6 + 6  6 + 6 

18 - 3 
= 3 (8 + 3  6 )

15 

= 8 + 3  6 

5 

y   -  y  2 3

x   -  x  2 3

BC  ys iólrKh jkafka" 

y - y   =                     (x - x )2 3

y   -  y  2 3

x   -  x  2 3

(x - x )  (y  - y )  -  (x  - x ) (y - y )  =  0 2 2 3 2 3 2

^b& A isg BC mdohg we;s ,ïN ÿr P kï" 

[(x  - x )  (y  - y )  -  (x  - x ) (y  - y )]1 2 2 3 2 3 1 2

2 2(x  - x )  + (y  - y )2 3 2 3

^c& 2 2 BC È.   =      (x  - x )  + (y  - y )2 3 2 3

P   = 

ABC  fha j¾.M,h      BC . P1
2
  =          [(x  - x ) (y  - y ) - (x  - x ) (y  - y ) ]1 2 2 3 2 3 1 2

1
2

=          [(x  y   -  x  y   +  x  y -  x  y   + x y  -   x  y ] 1 2 2 1 2 3  3 2 3  1 1 3

1
2

=          [3(-6) - 1 (-2) + (-2) 5 - (-6) 4 + 4 (1) - 3 x 5]1
2

=          [-18 + 2 - 10 + 24 + 4 - 15]  =        [-13]  = j'ta' 6.51
2

1
2

A

B

C

P

ixhqla; .Ks;h - II
A fldgi 

01' AC = 10m 

AB = 8m 

BC = 6m 

3
5

0ABC = 90  

Cos   =            Cos   =  4
5

A

B

C 

90 - 

90 - 
 T  1T  2

 

10N

,dï m%fïhfhka  =  
T  1

Sin (90 + )
=

T  2

Sin (90 + )
=

10
Sin 90

T  1

Cos 
=

T  2

Cos 
=    10

T   =  6N ,   T   =  8N1 2

A fldgfia m%Yak 10 g ,l=Kq 25 ne.ska o" B fldgfia m%Yakhlg ,l=Kq 150 ne.ska o ysñfõ' 10 x 25 = 250
5 x 150 = 750 

1000 
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02'

0PQ = 2  2 ,  PR = 2 , QR = 2   3,  QPR  =  90  

PQR  g Sin iQ;%fhka" 

            -                 = 2  3
Sin 90

2
Sin 

2  2
Sin 

Sin   = 1
3

-1  =  Sin  1
3

Sin   = 2  2
2  3

-1  =  Sin  2
3

= 2
3

2  2


2  3  N

2

 2  2

2  3

P

Q R

2



03'

,dï m%fïhfhka  =  
R 

Sin 90
=

P
Sin (90 + 60)

=
10g

Sin (90 + 30)

P
Cos 60 

R  =  
10g

Cos 30
=                     

10g
Cos 30

P  =  . Cos 60 

10g

3
P  =  

P

R

030  10g 

P
030  

10g 

R

060  

04' u  =  0
-1S  =  100m ,   V  =  20ms  ,  t  =  ?  ,  a  =  ? 

2 2v   =  u   +  2as 
220   =  0  +  2 x a x 100 

-2a  =  2 ms

s       =       (u + v) t 

100  =        (0 + 20)t 

      t  =  10 s 

1
2

05' ;sria ixrplh 8 Cos 30  =  4  3 

isria ixrplh 8 Sin  30  =  4 

-1V = (4  3 i + 4 j) ms  

^

1
2
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06' ^a& P  = 8N ,  = 6N,    = 90 
2 2 2R  = 8  + 6  + 2 x 8 x 6   Cos 90  =  100 

R = 10 

6 Sin 90 
8 + 6 Cos 90 

tan    = 6
8

= -1  = tan   3
4

^b& P  = 8N ,  = 6 ,    = 90 
2 2 2R  = 8  + 6  + 2 x 8 x 6   Cos 60  =  100 + 40

R = 2   37
6 Sin 60 

8 + 6 Cos 60 
tan    = 3  3

8 + 3
=



= 3  3
11

07' x   = 1 - 5 8  2  Cos 45  =  -12 

y   = 3 - 7 + 8  2  Sin 45 = 4 

iïm%hqla; n,fha úYd,;ajh 

2 2       =   12   +  4   =  4   10

A
B

CD 

1

3

5

7

x

y

8  2

08' A    iïm%hqla; >Q¾Kh  =  6  x  3  =  18 Nm 

B    iïm%hqla;  =  (6 x 3) + (4 x 4)  +  5  x  4  Sin  BAC 

                         =   46 Nm 

C     =  (4 x 4)  -  3  x  3  = 7 Nm 

A   G  = 3a + 5a + 8  2  x  a  Cos 45  =  16a 

P (x , y)  iïm%hqla;fha l%shd f¾Ldj u; ,CIHhla .ksuq' 

P jgd     - 12y - 4x + 16a  =  0

                         x + 3y - 4a  =  0

A B

CD

4N 5N

3N

6N 

4m

09' AC  =  C   kï      CB  =  2 C

OAC    fha    OC  =  OA  +  AC  =  a  +  C 

OBC    fha    OC  =  OB  +  BC  =  b  -  2 C 

    a  +  C  =  b  -  2C  

C    =  
b - a

3

OC  =  a  +
b - a

3
=

2a + b
3

A

B

C

O a 

b

10' 2 2A  R  4a   -  a   =  wa  Cos 60  

R  =            w 

 R  -  x  =  0

x  =  R  =          w 

1
2  3

1
2  3

 B ys m%;sl%shdj            w 

2 2 2A ys m%;sl%shdj    x  + y   =           + w   =          w

1
2  3

2w  
12

39
6

-1  =   tan   

-1    =   tan   (2  3)

y
x


A

B R

y

x

a

w
a

12 fY%aKsh                                                             ixhqla; .Ks;h - II ^ms<s;=re m;%h& 

6N

8N

^
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B fldgi 

01' AB  =  a,  BC =  b  kï 

CD  =  -a ,  DA  =  -b 

AP   =  ka ,  BQ  =  kb ,  CR  =  -ka  ,  DS  =  kb 

PB  =  AB  -  AP  =  a  -  ka  =  (1 - k) a 

tf,iu DR  =  (1 - k) a 

PQ  =  PB  +  BQ 

       =  (1 - k) a   +  kb  iy  SR  =  SD  +  DR  =  kb + (1 - k) a 

 PQ  =  SR 

PQRS iudka;rdi%hls' 

A B

CD

P

Q

R

S

02' ACB ;%sfldaK i`oyd Cot m%fïhhka 

(1 + 2) Cot   =  2 Cot A  -  Cot B 

3 Cot   =  2 Cot 60  -  Cot 60 

tan   =  3  3 
-1  =  tan   (3  3 )

3
tan 

= 1
tan 60

= 1
3

1
2

A

B

C

S
R

G

W



03' a      =  tan  

1      =  
-1v      =  60 ms  

=  2  

t       =  30 1

AB  w;r ÿr =                 =  2700 m 

60
t1

v
60

90 x 60
2

-1v (ms ) 

v

60 t1

t(s) 

1 2


-1v (ms ) 

21

t1 
t2 t3

20 

t(s) 

1 2

a   =  tan  1 1 

1   = 
20
t3

a   =  tan  2 2 

2   = 
20
t2

t =  20 3   t =  10 2   

;ajrKfhka .sh ÿr          =   200m 

ukaOfhka .sh ÿr            =                  =   100 m 

taldldr m%fõ.fhka .sh ÿr =   (2700  -  300)m  

                                =  2400 m    20 t     =   2400 1

          t    =   1201

m%fõ.fhka .sh ld,h       =  120 s 

.ukg .;jk ld,h         =  120  +  10  +  20 
                                 =  150 s 

20 x 10 
2

20 x 20 
2

= ;ajrKfhka .sh ÿr
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04'

x     =    4  +  10  Cos  -  3  -  15  Sin        =  (-3) 

y   =    20  -  2  -  10  Sin  -  15  Cos   =  3 
2 2 2R     =    x   +  y     R  =  3  2 N 

3
5

Sin   = 

4
5

Cos   = 

3
5

Sin   = 4
5

Cos   = 

-1 -1 0   =   tan                 =  tan  (-1)   =   135  
y
x

A B

CD

M




L

R

N



(2)

(3)

(4)

(10)
(15)

(20)

B  ,CIHh jgd iïm%hqla;fha >Q¾Kh  =  B    jgd n, moaO;sfha >Q¾Kj, tl;=j 

R .  Sin  .  BN  =  3  x  6  -  20  x  8  +  15  Sin  x  3 

                3 BN   =  18  -  160  +  36 

                   BN   =             =   -35      cm -106
3

1
3

                BN   =  35      - 8  =   27      cm 1
3

1
3

A B

CD

N

0135

05' AG  =  GB  =         ,  BC  =  l 
a
2

ABC  ;%sfldaKhg Sin iQ;%h fh§fuka" 

BC Sin   =  AB Sin  

l Sin       =  a  Sin  

AOB  g Cot iQ;%h fh§fuka" 

(1 + 1)  Cot   =  Cot    -  Cot 90 

          2 Cot   =  Cot    
2 2          4 Cot    =  Cosec    -  1 

=
Sin ( - )

BC

Sin 

AB 

=                 -  1 
1 

2Sin  

=                   -  1 
2l  

2 2a  Sin  

=
2 2 2l  -  a  Sin  

2 2a  Sin  

24 Cos  
2Sin  

2Cos      =
2 2l  -  a

23a

A

B

C

T

O R

T

W



  
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06'

tan    = x
t

Wmßu Wi  =  2t  x  2g t  +           +                   +  
2                   =  15 gt  

tan    =           ,  tan    =  g 
y
2t

tan    =  2 g

      x   =  2gt 

y   =  2 gt 

tan  r  =
4gt 
t  1

g  =
4gt 
t  1

t    =1

4gt 
g

=   4t 

22gt  
2

22gt  x 2t 
2

4gt x 4t 
2

215gt   =
vt  2

2

t   =2

230 gt  
v

g  =
2v  

230gt  

2 2 2v    =   30g t  

 v   =   gt  30 

-1v (ms ) 

t(s) 0 t 2t 
t  1

t  2

x

y

r

v

2g 

g






