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ixhqla; .Ks;h - I ms<s;=re m;%h 

wOHhk fmdÿ iy;sl m;% ^W$fm<& úNd.h 

12 fY%aKsh 

01' n nf(n) = 9  - 8  - 1 

n = 1  úg  f(1) = 9 - 8 - 1 = 0 = 8.0 

\� n = 1 úg  8 ys .=Kdldrhls' 

n = p úg i;Hnj Wml,amkfhka" 
p pf(p) = 9  - 8  - 1 hkak 8 ys .=Kdldrhls' 

 A fldgfia tla m%Yakhlg ,l=Kq 25 ne.ska m%Yak 10 g ,l=Kq  =  10 x 25 = 250 

 B fldgfia tla m%Yakhlg ,l=Kq 150 ne.ska m%Yak 05 lg ,l=Kq  =  5 x 150 = 750 

 uq¿ ,l=Kq  =  750 + 250 = 1000

02' 2x  + ax + b = 0 ys uQ, 1, tan a fõ' 

1 + tan a = -a ,  1 x tan a = b  Þ tan a = b 

n = p + 1 úg" f(p + 1) p+1 p+1= 9  - 8  - 1 
p p+1= p[f(p) + 8  + 1] - 8  - 1 

p p= 9f(p) + 8  (9-8) + 8 = 9f(p) + 8   + 8 

f(p) ;  8 ys .=Kdldrhla ksid" f(p+1) o 8 ys .=Kdldr fõ' 

n = p = 1 úg i;H fõ' .Ks; wNHqyk l%uh wkqj ish¿ Ok mQ¾K n g i;H fõ' 

tan 45 + tan a 
1 - tan 45 . tan a 

0tan (45  + a) =

1 + tan a 
1 - tan a 

= =
-a 

1 - b
=

a 
b - 1

04' Cos (     - q) = Sin  q

Cos      . Cos q + Sin      . Sin q = Sin q 

- Sin q = -  3  Cos q

03' x x xy  =  e  +   e  +   e  + ..... 

2 x x xy  = e  +   e  +   e  + ..... 

2 xy  = e  +   y

dy

dx
2y . 

dy

dx
x= e  +  

dy

dx
(2y - 1) x= e

p
6
p
6

p
6

3
2

Cos + q  +      Sin  q = Sin q 1 
2

tan q =  3

q = pn +       , n Î Zp
3
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05' 2x  - 2x + 1 + k (x + 1) = 0
2x  + (k - 2)x + k + 1) = 0

2 2D = (k - 2)  - 4 (k + 1) = k  - 8k 

uQ, ;d;aúl uQ, ùu i`oyd > 0 úh hq;=hs' 
2k  - 8k > 0 

k (k - 8) > 0 

\� k g wjYH w.h l=,lh k < 0 fyda k > 8 

(+)            (-)            (+)

0               8

06' y = 2 | x | + x 

3x ,  x  >  0
-x ,  x  <  0 Þ  y = 

A i`oyd - (2x + 1) = -x Þ x = -1 

B i`oyd     2x + 1 = -x Þ x = 
-1

3
C i`oyd     2x + 1 = 3x Þ x = 1 

\�úi`ÿu -1 < x <         fyda x > 1 
-1

3

07'
2x  + x - 3

2
(x  + 2) (x - 2)

= Ax + B 
2x  + 2

+ C
x - 2

2 2
x  + x - 3  =  (Ax + B) (x - 2) + C (x  + 2) 

x = 2 úg,  C = 1
2

x = 0 úg,  B = 2
2

x / ix.=Kl iudk l< úg 1 = A + C 

A = 1
2

x + 4
2

2(x  + 2) 
+ 1

2(x - 2) 
\

08' 2 Sin x . Cos x 
1

Sin 2x = = 2 Sin x . Cos x 
2 2

Cos  x + Sin  x 
2

¸�Cos  x, 
2 tan x 

2
1 + tan  x 

Sin 2x  = = 2t 
2

1 + t  
2 2Cos  x - Sin  x 
2 2

Cos  x + Sin  x 
tf,iu Cos 2x  =

21 - t  
2

1 + t  
=

2 tan x 
21 + tan  x 

tan x  = = 2t 
21 + t  

09'
6 - (-3) 
-6 - (-8) 

AB nEjqu = = 
9
2

-3 - (-5)
-8 - 1

BC nEjqu = = 
-9
2

-5 - 4
1 - 3

CD nEjqu = = 
9
2

6 - 4
-6 - 3

AD nEjqu = = 
-2
9

x         = -1 jk ksid p;=ri%fha fldaK y;ru iDcq fldaK fõ' \�ABCD iDcqfldaKdi%hl YS¾I fõ' 
-9
2

2
9

A (-6 , +6) 

B (-8 , -3)
C (1 , -5)

D (3 , 4)
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10' =lim
x     0

Sin 3x + x 
3x + Sin 5x 

Sin 3x + 1 
x

3 + Sin 5x 
x 

=

3 . Sin 3x + 1 
3x 

3 + 5 Sin 5x 
5x 

lim
x     0

lim
x     0

=

Sin 3x + 1 
3x

3 lim
x     0

3 + Sin 5x 
x 

5 lim
x     0

=
3 + 1
3 + 5

=
4
8

=
1
2

11' (i) 2 2 2 2x  + 2ax + b = 0     y = x +       úg"  by  + 2a(1 + b)y + (1 - b)  + 4a  = 0 nj" 

B fldgi 

1
x

2 2 2= by  + 2a(1 + b)y + (1 - b)  + 4a  

2 2= b                 + (2a + 2ab)                 + (b  + 4a  - 2b + 1)

j'M,'  
2x  + 1
x 

2 2x  + 1
x 

= 
4 2 3 2 2 2

[b (x  + 2ax  + 1) + (2a + 2ab) (x  + x) + x  (b  + 4a  - 2b + 1)]

1
x

= 2 2 2 2(x  + 2ax  + b) (bx  + 2ab + 1) =        x 0 x (bx  + 2ax + 1) = 01
2x

=    o'me' 
2 2 2\��by  + 2a (1 + b) y + (1 - b)  + 4a  = 0

1
x

2x  + 2ax + b = 0     uQ, a " b kï" 

a + b = -2a , ab = b 2iy a  + -2aa + b = 0 
2b  + 2ab + b = 0 

1
a

y = a +      ,  z = + 
1
b

1
a

y + z = (a + b)  +      +      =  (a + b) + 
1
b

a + b
ab

=                  (ab + 1)  =           (b + 1)
(a + b)

ab
-2a
b

by; m%;sM,hg wkqj" 
2 2 2by  + 2a (1 + b) y + (1 - b)  + 4a  = 0
2 2 2

bz  + 2a (1 + b) z + (1 - b)  + 4a  = 0
2 2 2 2

b (y  + z ) + 2a (1 + b) (y + z) + 2(1 - b)  + 8a  = 0

-2a
b

2 2 2 2
b (y  + z ) + 2a (1 + b)          (1 + b)    + 2 (1 - b)  + 8a  = 0

+

24a
b

2 2 2 2b (y  + z ) =        (1 + b)  - 2 (1 - b)  + 8a  

1
a 

2

a�+
1
b 

2

b�+ 2 2
= y  + z  = 

2 2 24a  (1 + b ) - 2b (1 - b)  
2b  

(ii) 3 3 3 3f(x, y, z) = (x + y + z)  - x  - y  - z  
            y = -x wdfoaYfhka" 

3 3 3 3 3 3 3 3f(x, y, z) = (x + y + z)  - x  - (x ) - z  = z  - x  + x  - z  

\� x + y hkak f(x, y, z) ys idOlhls' 
            z = -y wdfoaYfhka" 

3 3 3 3 3 3 3 3f(x, y, z) = (x + y + 2z)  - (x ) - y  - (-y ) = x  - x  - y  + y  = 0 
            y + z idOlhls' 
y = -x úg fuf,ig" f(x, y, z) = 0 

          \  z + x idOlhls' 
3 3 3 3 3(x + y + z)  - x  - (x ) - y - z  = l (x + y) (y + z) (z + x)
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x = 0, y = 1, z = -2 úg 

-1 - 1 + 8 = l (1) (-1) (-2) 

      6 = 2l  

      l  = 3

\� f(x, y, z) = 3 (x + y) (y + z) (z + x) 
3 3 3 3by;ska" f(x, y, z) = (x + y + z)  - x  - y  - z  = 3(x + y) (y + z) (z + x) 

x = (b + c - a ,  y = c + a - b,   z = a + b - c úg" 

x + y + z = a + b + c fõ' 
3 3túg" (a + b + c)  - (b + c - a) - (c + a - b) - (a + b - c)  

3 3 3 3                = (x + y + z)  - x  - y  - z  

                = 3(x + y) + (y + z) (z + x) 

                = 3.2 c x 2a x 2b 

                = 24 abc 

          l   = 24

12'

1
log a b

(i) log  b = x , log  a = y o úg" a b
x yb  = a     a = b  

y xb  = (b )  

xy = 1 

log  b . log  a = 1 a b
000

log  b = a

log  b = x , log  b = y iy log  a = z hehs .ksuq' a c c
x y zb = a  , b = c , a = c  

x ya      = c  
z x y(c )   = c  

zx yc  = c  

\ y = xz 
000

x  = 
000

log  b = a
log b c

log a c

y
z

(ii) log  x - 4 log  3 + 3 = 0 úi`okak' 3 x

4 
log  x3

log  x -              3 = 0 3

log  x = y hehs .ksuq' 3

4 
y

          y -        +   3 = 0 

2          y  -  4 +  3y = 0 
2y  +  3y - 4 = 0 

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

y = -4 fyda y = 1 fõ' 

log  x = -4 fyda log  x = 1 3 3
-4x = 3  fyda x = 3 

1
81

x =        fyda x = 3

(iii) 4 4 23x  - 4x  - 14x  - 4x + 3 = 0
4
x

23x  - 4x - 14 -          +          = 0 
3

2x
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1
x

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

2x
1
x

t = x +        wdfoaYfhka" 

10
3

t =        fyda t = -2

23 (t  - 2) - 4t - 14 = 0 
23t  - 4t - 20 = 0 

(3t - 10) (t + 2) = 0 

x +       =         fyda x +       = -2
1
x

10
3

1
x

2Þ� 3x  - 10x + 3 = 0 

      (3x - 1) (x - 3) = 0 

      x =          fyda x = 3 
1
3

2x  + 2x + 1 = 0 
2(x + 1)  = 0 

x = -1 fyda x = -1 fõ' 

(iii) x + 8  -  x + 3  =  2x - 1 

fomiu j¾. lsÍfuka" 

x + 8 - 2  x + 8 .  x + 3 + x + 3 = 2x - 1 

         - 2  x + 8 .  x + 3 = -12 

         - 2  x + 8 .  x + 3 = 6

kej; j¾. lsÍfuka" (x + 8) (x + 3) = 36 

x2 + 11x - 12 = 0

(x - 1) (x + 12) = 0 

x = 1 fyda x = -12 

x = 1  úg" j'M,'  9 - 4 = 3 - 2 = 1 

o'me' = 2 - 1 = 1 

x = 1 úg j''''' = o' me' 

x = 1 úi`ÿuls' 

úg j'me' -4   -9  w;d;aúlhs' 

\� x = -12 iólrKfha úi`ÿula fkdfõ' 

13' (i) < 1 
3x + 4
x - 6 

2

< 1 
2(3x + 4)

2
(x - 6)

2 2
(3x + 4)  < (x - 6)  ; x ¹ x 6 

2 2(3x + 4)  - (x - 6)  < 0 

(2x + 10) (4x - 2) < 0 

2(x + 5) (2x - 1) < 0 
-5 1

2

x Î (-5 ,     ) 1
2

(ii)
2 2 2

E = a  + b  + c  - bc - ac - ab hehs .ksuq' 
2 2 2 2E  = 2 (a  + b  + c  - bc - ac - ab)

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

2 2 2     E =      [(a - c)  + (a - b)  + (b - c) ] > 0 
1
2

a - c = 0 Þ a = c ,     a - b = 0 Þ a = b,     b - c = 0 Þ b = c 

                  \ a = b = c 

12 fY%aKsh   ixhqla; .Ks;h ̂ ms<s;=re m;%h&
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2 2 2\ a  + b  + c  - bc - ac - ab  RK úh fkdyelsh' 
3 3 3 2 2 2a  + b  + c  - 3abc = (a + b + c) (a  + b  + c  - ab - ac - ac)

                                 = (a + b + c) E 

a, b . yd c Ok ksid" a + b + c Ok fõ' 

E > 0 ksid" (a + b + c) E > 0 fõ' 

iudk jkafka a = b = c úg muKs' 
3 3 3\ a  + b  + c  - 3abc > 0 iudk jkafka a = b = c úg muKs' 

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

(iii) = A +      +            + 
B
x

C
x + 1

D
x + 2

3x  - 1 = Ax (x + 1) (x + 2) + B (x + 1) (x + 2) + Cx (x + 2) + Dx (x + 1) 

x = 0 úg B = 
-1
2

x = -1 úg C = 2 

x = -2 úg D = 
-9
2

3
x  ix.=Kl iu l< úg" A = 1 

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

= 1 -       +            + 
1
2x

2
x + 1

9
2(x + 2)

(iv) 3 2f(x) = x  + 2x  - 4x + k hehs .ksuq' 

f(x) nyq moh x - 2 ka fn¥ úg fYaIh" fYaI m%fïh wkqj f(z) fõ' o;a;hg wkqj fYaIh 10 

ksid f(z) w.h 10 g iudk úh hq;=h' 
3 2f(z) = 10 ksid" 2  + 2.2  - 4.2 + k = 10 fõ' 

\ k = 2 
3 2f(x) = x  + 2x  - 4x + 2, (x + 1) ka fn¥ úg" fYaIh f(-1) fõ' 

3 2f(-1) = (-1)  + 2(-1)  - 4 (-1) + 2 = 7 

3 - 1
2

14' (i) PQ ys uOH ,CIHh             ,             = (1, 3) 
2 + 4

2

PQ wkql%uKh = 
2 - 4

3 - (-1)
-2
4

= 
-1
2

\�PQ g ,ïnl ´kEu f¾Ldjl wkql%uKh 2 
PQ ys ,ïn iuÉfþolh hkq tys uOH ,CIHh yryd 
PQ g ,ïnj we`È f¾Ldj fõ' 

\�PQ ys ,ïn iuÉfþolfha iólrKh jkafka" 
                y - 3 = 2 (x - 1) 
          2x - y + 1 = 0 
A (x , y) wjYH m:fha úp,H ,CIHhla hehs .ksuq' 

2 2túg AP = AQ Þ AP  = AQ  
wjYH m:fha iólrKh" 

2 2 2 2      (x - 3)  + (y - 2)  = (x + 1)  + (y - 4)  
2 2 2 2     x  - 6x + 9 + y  - 4x + 4 = x  + 2x + 1 + y  - 8x + 16 

            -8x + 4y - 4 = 0 
              2x - y + 1 = 0 
P yd Q ,CIHj,ska iuÿrj msysá ,CIHfha m:h PQ f¾Ld LKavfha ,ïn iïfþolhu fõ' 

(ii)
AB wkql%uKh  =

6 - (-2) 
2 - 6

=
8
-4

= - 2 

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

C (-4 , K) Da)
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AB mdoh BC mdohg ,ïn ksid BC ys wkql%uKh    fõ' b)

K - (-2) 

-4 - 6 
\ = 

1
2

1

2
Þ  K + 2 = -5 

K = -7 

AD mdofha iólrKh y - 6 =       (x - 2) c) 1
2

Þ  2y - x = 10 
CD mdofha iólrKh y + 7 =  -2 (x + 4) 

Þ  y + 2x = -15 
2y - x = 10 yd y + 2x = -15 iólrK úi`§fuka" 

-5x = 40
x = -8  ,  y = 1 
\�D = (-8 , 1) 

d)

1
2

15' (i) Sin 4q . Cos q - Cos 2q . Sin q =       {Sin 5q + Sin 3q - (Sin 3q - Sin q)}

1
2

=       {Sin 5q + Sin q}

1
2

=         2Sin                 .  Cos                5q + q
2

5q + q
2

=    Sin 3q . Cos 2q 

np
3

(ii) Sin 2x + Sin 4x - Sin 6x = 0 
2 Sin 3x . Cos x - 2 Sin 3x . Cos 3x = 0 
Sin 3x {Cos x - Cos 3x} = 0 
2 Sin 3x . Sin 2x . Sin x = 0 
Sin 3x = 0,  Sin 2x = 0, Sin x = 0 

3x = np fyda 2x = np fyda x = np
000

tkï x =          fyda       nÎz
np
2

2Sin x   . Cos x 
2 2Sin  x   + Cos  x 

(iii) Sin 2x = 2Sin x . Cos x = 

2¸ Cos  x 
2 tan x   

21 + tan  x 
Sin 2x = =

2 t
21 + t  

2 2Cos  x + Sin  x 
2 2Cos  x + Sin  x 

Cos 2x = = 
21 - tan  x 
21 + tan  x 

= 
21 - t  
21 + t  

Sin 2x 
Cos 2x 

tan 2x  = =
2 t

21 + t  

21 - t  
21 + t  

(iv) 3 Cos q + 2Sin q�= 3 . 

3 Cos q + 2Sin q�= 3
23 + 4t - 3t  

21 + t  
= 3 

2 2Þ 3 + 4t - 3t  = 3 + 3t  
26t  - 4t = 0 

Þ t (3t - 2) = 0
2
3

t = 0 | t = 

q
2

tan       = 0 fyda 

2
3

     = np fyda     = np + 

4
3

q = 2np fyda q = 2np +      nÎZ

2
3

q
2

q
2

+
22 . 2t  
21 + t  

=
23 + 4t - 3t  

21 + t  
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16' (i) lim
x     9

x   - 27
x - 9 

3/2
x   - 9
x - 9 

1/2 1/2

¸ 9
2

= ¸ 1
2

9 
1
2

(ii)          y =  x 

y + Dy = x + Dx 

‚ - � Dy =   x + Dx -  x 

x   - 27
x - 3 

3/2

= lim
x     9

x 9
2

= x 2 x 3 = 27

=
x + Dx -  x 
x + Dx -  x 

=
Dx

x + Dx -  x 

=
Dx

x + Dx -  x 

Dy
Dx

=
Dx

x + Dx -  x 

dy
dx 

lim
Dx     0

=
1
2x

(iii)
2

y  + y Cos x = 0 

x úIfhka wjl,kh lsÍfuka" 

=

2y .          - y . Sin x + Cos  x .         = 0 
dy
dx 

dy
dx 

=
dy
dx 

y Sin x 
2y + Cos x

(iv) = 
dy
dx 2(3 - 2x)  

2 1/2 2 1/2(3 - 2x) .        (x  + 1)  - (x  + 1)          (3 - 2x)dy
dx 

dy
dx 

= 
2

(3 - 2x)  

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

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

17' (i) f(n) = 42n - 1n f,i .ksuq' 
2      n = 1 úg f(1) = 4  - 1 = 15 

f(1), 5 ka fnfoa' 

n = P úg m%;sM,h i;H hehs Wml,amkh lruq' 

f(P), 5 ka fnfoa' 

n = P úg m%;sM,h i;H hehs Wml,amkh lsÍfuka 

f(P), 5 ka fnfoa' 

f(P) = 5l f,i .; yel' l Ok ksÅ,hls' 
.2Ptkï 4  - 1 = 5 . l

n = P + 1 g i;H nj fmkaùug" 

f(P+1) i,luq' 
2(P+1)f(P+1)   =  4  - 1
2 2P 2              =  4  [4  - 1] + 4  - 1 
2 2P              =  4  (4  - 1) + 15 

              =  16 x 5l + 15 

              =  5 [16 + 3] 

f(P+1), 5 ka fnfoa' 

\�ish¨ Ok ksÅ, i`oyd .Ks; wNHqykfhka 

f(n) = 4 - 1, 5 ka fnfoa' 
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2 -  3
2 +  3

(ii) + 2 +  3
2 -  3

= 2 -  3
2 +  3

x 2 -  3
2 -  3

+ 2 +  3
2 -  3

x 2 +  3
2 +  3

=
2(2 -  3)

4 - 3
+

2(2 +  3)
4 - 3

=
4 - 4  3 + 3

1
4 + 4  3 + 3

1
+

=   14

(iii)        N = 3.456 . 456 456 ......... 

1000N = 3456.456 456....... 

   -      999N = 3453

N =
3453
999

=
1151
333

(iv) 2(3x-1) -x + 12      = 2  

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

6x - 2  = -x + 1 

      7x = 3 

x = 
3
7

(v)

= 2y

-1
3

3x - 2x2    x    x   x    y 
1
3

1
3

1
3

1
3

3x     6x
x x   y

1
9

1
9

2x   y 
1
3

= 

1
3

2x   y 
1
3

1
3

ixhqla; .Ks;h - II fldgi 
A fldgi  ^ms<s;=re m;%h&

01' AB = a, BC = b, CD = -a, DA = -b . 

;jo AP = ka, BQ = k.b, CR = -ka yd 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

Q

R

S

02' ,ïn m%;sl%shdj R o >¾IK n,h F o f,i kï" 

F - 6  3 Cos 60 = 0 

!F = 3  3 N 

#� R + 6  3 Sin 60 - 20 = 0

R = 11N 

R

F

6 3N

03' -aP + 3P = 0         # 2P + bP = P 

            a = -3                       b = -1 

O  M = P x 1 - 2P x 1 - P x 1 - 2P x 3 + aP x 1 + bP x 2 

          = P - 2P - P - 6P - 3P - 2P 

          = -13P 

   M   = 13P

bP 

aP

2P

2P

P

(1,1) 

j 

i 
(-2,1) 

(-1-3) 

P

12 fY%aKsh   ixhqla; .Ks;h ̂ ms<s;=re m;%h&
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04' R hkq T wdk;sj, iïm%hqla;h kï" 

W
Sin (60 + 45)

= P
Sin (180 - 15)

= R
Sin 90

P  =
W Sin 15 

Cos 15 =  W tan 15 

05' tan a = f 

tan b = 2f 

m%udo fkdjk úg m%ia;drh 

\ m%udo ld,h = (T  + T ) = T  1 2 3

u - 0 
T  1

tan a = 

u - 0 
T  2

tan b = 

u
T1

f = u
T  4

2f = 

u
f

f = u
2t 

T  = 2

u
f

uq¿ ld,h T  + T  =        +         = 1 2
u
2f

3u
2f 

= 1
2

.uka l< ÿr = d  + d  = OAB j¾' + BCD j¾' 1 2

u . T  -       u . T  1 2

1
2

= u
2

x =3u
2f 

2
3u
4f 

OPQR j¾' = d 
2

3u
4f 

u . T  = 3

3u
4f 

T  = 3

3u
2f 

= - 3u
4f 

= 3u
4f 

T

W

P

T

060
0

45

A

B

C

D

V

t

f

d1

0 u

ba

d2

2f

ut

Q

R

u

t

d

06' | a | = | b | = 1 q = 

kuq;a a , b     lska wdk; fõ' 

p
2

p
3

a . b =  | a | = | b | Cos       = 
p
3

1
2

(a - b)  (a - 5b)  = 3a . a - 3a . 5b - b . a + b . 5b 

2 2= 3 x 1  x 15 x      -       + 15 x 1  1
2

1
2

= 3 -       -       + 5 = 8 - 8 = 0 15
2

1
2

3a . b = 0      ,       a - 5b = 0

a =      b1
3

a =  5b,

a = lb úg lÎ�R� , a yd b iudka;r fõ' 
p
3

\ 3a - b ¹ 0   ,  a - 5b ¹ 0 

\ | 3a - b | ¹ 0 

    | a - 5b | ¹ 0 

\ úhyels tlu úi`ÿu (3a - b) yd (a - 5b) wdk; fldaKh     ùuhs' 

3a - b yd a - 5b tlsfklg ,ïnl fõ' 
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W
2

07' AB oKavg 

B

X . 2a Cos a = W a Sin a 

X =       . tan a

BC   B   X . 2b Cos a = Mb Sin b 

M
2

X =       . tan b

W
2

iu;=,s;;dj i`oyd"     tan a =         tan b úh hq;=h' M
2

W tan a =  M tan b

X X

A

B

C

W M

R
S

a b

X X

08' moa' B    Pa = kw . a
2

AC oKafâ m%;H n,h bd = 5  3w 

P = kw 
2

Sin 60 = 1
2

x kw 
5  3w 

k = 5  3 x       x 2 3
2

k = 15

B C

P

A

kw

060  
060  

a

b

d

c

b

d

c

a 060  

060  

09' )n,hl úYd,;ajh x kï" yd n, fol w;r < h q kï" 
2 2 2R  = P  + Q  + 2PQ Cos q

2 2 2x  = x  + x  + 2x Cos q 
2 2-x  = 2x  Cos q 

Cos q = - 1
2

q = 
2p
3

n, fol w;r            fõ' 2p
3

tan a = =
x + x Cos 2p

3

x Sin 
2p
3Q Sin q

P + Q Cos q
=

x Sin (p -     )
p
3

x + x Cos (p -     )
p
3

= 3 x 
2x - x

=   3

\ tan a =   3

a�= p
3

10' X   = 1 + 4 = 5

Y   = 2 + 3 = 5

\ iïm%hqla;h úl¾Khg iudka;r fõ' 

tan q =   =
5
5

= 1

q = 45

iïm%hqla;h ;sri iu`. idok   q kï" 

iïm%hqla;h R kï" 2 2 2R  = x  + y  

R = 5  2

Y
X

4N

A B

CD

2N

1N

3N

P

R
q

a

P
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ixhqla; .Ks;h - II fldgi  -  B fldgi  ^ms<s;=re m;%h& 

11' (i) wkql%uKh = ukaokh 

tan q = g 
u
t

= g Þ t = 
u
g

Wmßu Wi H úg úia:dmkh = hg jQ j¾.M,h 
2u

2g 
H = OAB D =       .          Þ H = 

u
2

u
g

kej; O g ld,h T kï" 

wkql%uKh = ukaokh 
V

T - t
tan a = g Þ             = g

V = g (T - t) 

a

A

B

C

0

T
t

r

u

V

D
a

úia:dmkh = hg jQ j¾.M,h 

ut
2

O = 

u
g Þ    T - t = 

(T-t) g (T-t) 
2

-

2(T-t)  = .
u
g

u
g

u
gT = +

u
g =

2u
g

(ii) O isg A g ld,h t  o A isg O g ld,h t  o fõ' 1 2

mshdir ld,h T kï T = t  + t  1 2

wkql%uKh = ukaokh 

tan a = g 
u - V

t1

= g Þ V = u - gt, 

úia:dmk = j¾.M,h 
u + V

2
1
2

h = t  1 Þ 2(u + u - gt ) = ut  -     gt  1 1 1

2u
g

T = Þ u =        (t  + t ) nj wdfoaYfhka" 1 2

2u
g

2h = t  (t  + t )        -        gt  1 1 2 1

1
2

g
2

2h = gt t1 2

Wmßu Wi = 
2u

2g
= 

2g
4

2 2
(t  + t )  x       =       (t  + t )    1 2 1 2

1
2g

g
8

P

Q

R

S

0

V

t
u

t1

t2

a

a
v

h

A

B

u

12' (i) P isg O g ld,h t kï" 

2130V
g

= 13V Cos q . t 

S = ut 

5
13

= 13V x       t 

26
g

t =        V

1
2

2# S = ut +     at  

1
2

2-h = 13V Sin q -     gt  

12
13

-h = 13V .        x          -        g 26V
g

2
260
g

1
2

-h = 

\ h = 
226V

g

26V
g

-  12V -       g x           1
2

26V
g

1312

5
q

2130V
g

h

q

13V

C

BA

10
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1
2

(ii) P isg C g ld,h T kï #S = uT +        a + 2 

1
2

20 = 13V Sin a -      gt  

26V Sin a
V 

t = = 26
g

x 12
13

= 24V
g

S = ut 

OC = 13V Cos a . t 
5

13
= 13 x x 24V

g
x

2120V
g

13' (i) BC g B     = O 

R y = Wa = 0 2

Wa
y

R  = 2

moaO;sh ' P    = O 

R  (x + y) - w(x + a) + w(a - x) = 0 2

R  ys w.h wdfoaYfhka" 2

Wa
y

(x + y) - 2Wx = 0 Þ a (x + y) = 2xy 

x (2y - a) = ay 
ay

2y - a 
Þ x = 

iu;=,s;j mej;Sug kï x < 2a 
ay

2y - a 
< 2a Þ y < 4y - 2a 

2ay
3

3y > 2a Þ  y > 

moaO;sh # úfNaokfhka = 0 
R  + R  - 2w = 0 1 2

Wa
y 

R  = 2W -            Þ          (2y - a) 1

W
y 

ABD " = 0   X = 0 

ABD #= 0 

Y + R  - W = 0 1

Y = W -       (2y - a) =        (a - y) 
W
y 

W
y 

R  < 1

5w
4

Þ        (2y - a)  <
5w
4

W
y 

3y < 4a    Þ  y < 
4a
3

8y - 4a  < 5y 

14' (i) X = P + Q Cos 60 - R Cos 60 - P - 2P Cos 60 + 3P Cos 60 

A B

R1
R2

C

Q

X

Y W
P

W

X

Y

1
2

= P + (Q - R)      - P + 3P
2

1
2

=        (P + Q - R) 

Y# = Q Sin 60 + R Sin 60 - 2P Sin 60 - 3P Sin 60 

= (Q + R - 5P) 3
2 A B

C

DE

F

P

Q

R2P

P

3P

12 fY%aKsh   ixhqla; .Ks;h ̂ ms<s;=re m;%h&
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n, moaO;sh hq.auhlg ;=,H fõ kï X = 0 , Y = 0 ksid 

X = 0 úg P + Q - R = 0 

Y = 0 úg Q + R - 5P = 0 
           0

R - Q = P

R - Q = 5P 

\ R = 3P, Q = 2P

O jg hq.aufha >q¾Kh = (P + Q + R + P + 2P + 3P)d 

= 12P + a  3   =  12  3 Pa

moaO;sh AD Èf.a ;ks n,hlg ;=,H kï" A yd D Tiafia mQ¾K Y+kH fõ' 

A jgd a  3 (Q + 2P) + 2a  3 (R + P) = 0 Þ Q + 2R = -4P 

D jgd a  3 (Q + 2P) + 2a  3 (3P + P) = 0 Þ Q + 10P = 0 

             Q = -10P 

             R = 3P 

15' (i) AB úg A   = 0 
W
2

T . Sin 2q x 2a - Wa Sin q -       la Sin q = 0

W
2

4T Cos q = W +       l

W(2 + l)
8 Cos q

T = 

AB g " úfNaokh = 0 

T Sin q - F = 0
W(2 + l) Sin q

8 Cos q
F = = W

8
(2 + l)

AB g # úfNaokh = 0 

R -         - W + T Cos q = 0 W
2

R =        + W - W
2

W(2 + l) 
8 

=       (10 - l)W
8

=F
R

=
W(2 + l) tan q

8 x      (10 - l)W
8

(2 + l) tan q
10 - l

A

B

F

R

O

W

W

90-q

W

q q

q 90-qlq

R
Sin (180 - a)

16' (i) B g ,dñf.a m%fïhfhka" 

= T
Sin 2a

= W
Sin (180 - a)

R
Sin a

= T
Sin 2a

= W
Sin a

R = W 

T
Sin 2a

= W
Sin a

T = 2W Cos a

T = w nj wdfoaYfhka w = 2W Cos a 

Þ Cos a = w
2W

a ;d;aúl úg Cos a < 1,          < 1w
2W

Þ w < 2W 

AB = a Cos a + a Cos a = 2a Cos a =                  = 
2a x w

2W
aw
W

S

T

T

P

T

w

W

O

B

R2a

T

a

a
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W
Cos 30

17' (i) A   = 0 

2A u; l%shdj S kï" S  
w

2W
2= 2T    1 + 

2 2= T  + T  + 2TT Cos a 

2W + w
2W

2= 2w  

S = W 2W + w
w

S . 2a Cos 30 - W . 2a = 0 

Þ S = =
3
2

W 2W
3

= 2W 3
3

=

" X - S = 0 

Þ X = 2W 3
3

#  Y - W = 0
           Y = W 

oKav m%;Hdn,h wdk;s f;rmqu 

AB(ac)

BC (bc)

AC (cd)

CD (bd)

W /  3

2W /  3

2W /  3

2W  3 / 3

�

ü

ü

ü

ü

aA B

C

D

S

W

Y

X

a

060
060

030

b

c

d

e

a
c

b ed
060

030

ad = = 2W
3

W
3
2

 A fldgfia tla m%Yakhlg ,l=Kq 25 ne.ska m%Yak 10 g ,l=Kq  =  10 x 25 = 250 

 B fldgfia tla m%Yakhlg ,l=Kq 150 ne.ska m%Yak 05 lg ,l=Kq  =  5 x 150 = 750 

 uq¿ ,l=Kq  =  750 + 250 = 1000
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