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13 fY%aKsh 

01' 7 + 77 + 777 + ............. mo n ys fMlHh fidhkak' 

(9 + 99 + 999 + .............)7
9

(10 - 1 + 100 - 1 + 1000 - 1 + ............n) 7
9

=

2 3(10 + 10  + 10  + ............ n mo) - (1 + 1 + 1 + ............ n) 7
9

=

=7
9

=
n10 . (10  - 1) 

10 - 1
- n

n+17 (10  - 10) 
81

- 7
9

n

02' x + 4x + 7x + ............ (3n - 2) x =       n (3n - 1) x hkak .Ks; wNHqy;fhka ish¿ Ok ksÅ, n i`oyd 
fmkajkak' 

1
2

x + 4x + 7x + ............ (3n - 2) x =       n (3n - 1) x 

n = 1  úg" 

1
2

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

n = p  g i;Hhehs Wml,amkhla" 

x + 4x + 7x + ............ (3p - 2) x =       x 2p (3p - 1) x 
1
2

n = p + 1 g i;H nj fmkaùu" 

x + 4x + 7x + ............ (3p - 2) x + (3p + 1) x 

=

=

= 

1
2

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

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

(p + 1) [3 (p + 1) - 1] x 

1
2
1
2

\  n = p + 1 úg i;H fõ' 

n = 1 g i;H fõ' n = p g i;H fõ hehs Wml,amkfhka n = p + 1 g 

i;H fõ' \  .Ks; wNHq;; uQ,O¾ufhka ish¨ Ok ksÅ, n i`oyd m%;sM,h idOkh fõ' 

03' a + b = -      , ab = 
b
a

c
a

2 2 2 2 2 2wod< uQ, j, fMlHh  a  + b  =        +        =  a  + b   =  a  + b  + 
1

2a
1

2b

2 2a  + b
2 2a b

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

2 2a b

= b
2

a

= 
2b  - 2ac

2a  

- 2c
a

+

-
2b
2a

2c
2a

2c
a

+
2b  - 2ac

2c  
= 

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



uQ, j, .=Ks;h 
2 2a  + b

2 2a b

02

= 2 2(a  + b )
1

2a
1

2b+ = 2 2(a  + b )

= 
2 2 2(a +b )

2 2a b

2 2[(a+b)  - 2ab]
2 2a b

= 
2 2(b  + 2ac)

2 2a c
= 

-
2

b
2a

2c
2a

2c
a

2

\ 2x   -
2 2 2 2(a  + c )  (b  - 2ac )  

2 2a c  
x  +

2 2 2(b  - 2ac )
2 2a c

= 0 

2 2 2 2 2 2 2 2a c x  - (a  + c ) (b  - 2ac) x + (b  - 2ac)  = 0

04'
2tan a + sec a - 1 = 0 
2sec a - 1 + sec a - 1 = 0 
2sec a + sec a - 2 = 0  Þ  (sec a + 2) (sec a - 1) = 0 

sec a + 2 = 0  fyda  sec a - 1 = 0 

     sec a = -2  fyda  sec a = 1

     cos a = -       fyda  cos a = 11
2

a =         fyda      , a = 02p
3

4p
3

\�úi`ÿï 0 ,         ,  2p
3

4p
3

05' 0 0A = 36   f,i .ksuq' \�5A = 180    \�2A = 180 - 3A 

        Sin 2A = Sin (180 - 3A) 
32 Sin A  Cos A = Sin 3A = 3Sin A - 4Sin  A 

2        2Cos A = 3 - 4 Sin  A 
2 2   2 Cos A = 3 - 4 (1 - Cos  A) Þ 4 Cos  A - 2 Cos A - 1 = 0 

Cos A  =                          =                  fyda 2 +   4 + 16 
8

5 + 1 
4

-5 + 1 
4

0 036  iq¿ <  ksid , Cos 36   = 5 + 1 
4

06' =  tan (45 +       )Cos A 
1 - Sin A 

A
2

2Cos A
2

A
2

2-  Sin

2Sin A
2

+ 2Cos A
2

- 2 Sin A
2

. Cos A
2

L.H.S.

Cos A
2

A
2

-  Sin Cos A
2

A
2

+ Sin

Cos A
2

- Sin A
2

2
=

Cos A
2

A
2

+ Sin

Cos A
2

- Sin A
2

=

1 + tan A
2

1 - tan A
2

=
tan 45 + tan A

2
01 - tan 45  . tan A

2

=
0=  tan (45  +      )A

2

07' (x + 3 ¹ 0 fyda x - 3 ¹ 0)lim
x     3

2x  - 9
x + 3

+
2x  - 9

x - 3

{(x - 3) + (x + 3)} =             2x =              2 x 3 = 6 lim
x     3

lim
x     3

lim
x     3
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08' y  =  x  + 
1
x

dy
dx

Þ =�1�-�
1

2x
=

2x  - 1
2x

=
2x  + 1 - 2

2x
=

2x  + 1
2x

-
2

2x

= - 
1
x

dy
dx

Þ=
2

2x

2x  + 1
2x

2
2x

=
1
x

(x +      )
1
x

- 
2

2x
=

1
x

. y - 
2

2x

y
x

- 2x .
dy
dx

- xy + 2 = 0

09' 2x - y = 5

3x - y = 6

(1, -3) 4x - y - 7 = 0  g wdfoaYfhka 

LHS      4 x 1 - (-3) - 7 

             4 + 3 - 7 = 0 = RHS 

       \  (1, -3) ,CIH ;Dma; lrhs' 
2 1 -   x  =  1 

         y  =  -3 

 \ (1, 3)  fÊok ,CIH fõ' 

    \ by; f¾Ld ;=k tlu ,CIHhla yryd hkq ,nhs' 

10' log  x  -  4 log   3  +  3  =  03 x

4
log  x3

log  x  -             3  +  3  =  03

log  x  = y hehs .ksuq' 3

4
y

y  -        +  3  =  0

2y   - 4 + 3y = 0 

y + 3y - 4 = 0 

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

y = -4  fyda y = 1 

log  x  = -4  fyda log  x  = 13 3

-4x  = 3   fyda x  = 3
1
81

x  =         x = 3 

B fldgi 

11' a + b�=
4
3

=  
-(K + 1)

K
-4
3

Þ 3K + 3 = 4K 

K = 3 
2K = 3  ksid iólrKh 3x  + 4x - 5 = 0 fõ'  

\  ab =       fõ' 
-5
3

fï wkqj 
1
a

1
b+ =

a + b
ab =

-4
3
-5
3

=
4
5

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

=
-4
3

2

-  2
-5

3

^a&

^b&

2 2 2\�a �yd b  uQ,jk iólrKh jkafka" x  -          x  +          = 0 46
9

25
9

29x  - 46x  +  25 = 0 

, 

Þ�\ 2 2a  + b  = 
16
9 + 

10
3 =

46
9

2 2 2a  b  =  (ab)   = 
25
9

-5

3
= 

2
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^c& 2x  - 3x > 3 
2x  - 3x - 3 > 0 

(x + a) (x - b) = 0

3 +  21 
2

uQ, a, b úg 

3 +  21 
2

a = yd b = úg a < b
3 + 21 

2

\ úi`ÿu x < a yd x > b�fyj;a" 

x Î (-µ, a) È (b, µ)

a b

(-) (+)(+)

^d& y = | 2x + 1 |  yd y = 2 | x | + x  ys m%ia:dr m<uqj w`Èuq' 

y = | 2x + 1| + x  Þ   y = 3x ; x > 0

y = | 2x | + x  Þ   y  =    3x ; x > 0

 -x   ; x < 0 

y = | 2x - 1 |

A B

C

x

y
y = 3x

y = -x
A i`oyd -(2x + 1) = -x 

x = -1 

B i`oyd 2x + 1 = -x 

\ úi`ÿï l=,lh -1 < x < -      fyda x > 1 

x = - 1/3 

C i`oyd 2x + 1 = 3x 

x = 1 

1
3

1
3

12' ^a& lim
x     3

3/2 3/2
x  - 9  

x - 9 
=

3
2

x 9 
3
2

-1

=
3
2

x 3  =  
9
2

^b& y  =
1

2
x

y + Dy =
1

2
(x + Dx)

2 1 -   Dy  =
1

2
(x + Dx)

- 
1

2
x

=
2 2

x  - (x + Dx)
2 2

x  (x + Dx)

=
2

-(2x . Dx + Dx )
2 2x  (x + Dx)

=
-(2x + Dx)

2 2
x  (x + Dx)

Dy

Dx

=
-(2x + Dx)

2 2
x  (x + Dx)

dy
dx

\ lim
Dx      0

=
-2x 

4
x  

=
-2 

3
x  

=d
dx

\
1

2
x -2

3
x
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^c& 3y =    2x  - 5 

y =d
dx

-1
23(2x  - 5) 2(6x )

23x
32x  - 5

kej; wjl,kfhka" 

=
2d y

2dx

3 2 2 3 2(2x  - 5)    (6x ) - 3x (-   ) . (2x  - 5)    (6x ) 
3(2x  - 5)

1
2 1

2

=
2 23x {2(2x  - 5) - 3x }

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

2

=
33x (x  - 10)
3(2x  - 5)

3
2

^d& 3x  =  1 - 3t  = -6t 
dy
dt

= dy
dx

-6t
2-9t

= 2
3t

= 2-9t  
dy
dt

= dy
dt

dy
dx

- 2
23t  

= 
2d y

2dx
dy
dx

- 2
23t  

d
dt

dx
dt

= 2-9t  

= 2
427t  

;  t ¹ 0 

13' ^a& x4  = 25 

x log 4 = log 25 

x  = 
log 25 
log 4

= 
1.3979
0.6021

=  2.322

^b& 0tan 105  = tan (60 + 45)  = 
tan 60 + tan 45 

1 - tan 60 . tan 45

= 
3 + 1
1 -  3

=  -(  3 + 2)

^c& Sin 2x + Sin 4x - Sin 6x = 0 

2 Sin 3x . Cos x - 2 Sin 3x . Cos 3x = 0

2 Sin 3x (Cos x - Cos 3x) = 0 

2 Sin 3x . Sin 2x . Sin x = 0 

Sin 3x = 0 fyda Sin 2x = 0 fyda Sin x = 0 

\ 3x = np  fyda 2x = np fyda x = np

x =         fyda  x =          fyda nÎz
np
3

np
3

^d& F(x)  = 3 Cos x + 4 Sin x 

r Cos a = 3   r Sin a = 4 jk fia r(>0) yd a f;dard.kq ,efí' 
2 2r =   3  + 4  = 5 

Sin a, Cos a folu Ok ksid tan a =        m<uq jD;a; mdolfha msysá   ls' 
4
3

)<
-10 < a < 2p f,i .;a úg" a = tan  

4
3

F(x)  = 5 Cos a . Cos x + 5 . Sin a . Sin x 
         = 5 Cos (x - a)

1
2

3 Cos x + 4 Sin x = 2.5 

5 Cos (x - a) = 2.5 

Cos (x - a) = 

x - a = 

x = 2np +       +  a  nÎz

p
3

p
3

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

 1
-

2
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14' ^a& = Ax + B + 
3x  - 4x - 5 

2x  - x - 6 
Cx + D 

(x - 3) (x + 2) 

= x + 1 + 
2

x - 3
+

1
x + 2

^b& 3 2F(x) = x  - 7x  + 7x + 15 

F(-1) = 0  \  x - (-1) idOlhls' 
2\�F(x) =  (x + 1) (x  - 8x + 15) 

            =  (x + 1) (x - 3) (x - 5) 
^c& g(x) = 2x + 3 

g(x + 5) = 2(x + 5) + 3 = 2x + 10 + 3 = 2x + 13 
2 2 2 2g(x  + 5) = 2(x  + 5) + 3 = 2x  + 10 + 3 = 2x  + 13 

g 1
x

= 2 + 3 = 1
x

2
x

+ 3

^d& =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 

= 24 + 9  6
15

= 3 (8 + 3  6)
15

= 8 + 3  6
5

15' ^a& n n+2f(n) = 10   + 3.4  + 5 
f(1) = 207 = 9 x 23 

\  n = 1 i;H fõ' 
n = P i`oyd m%;sM,h i;H hehs Wml,amkfhka" 

p p+2f(p) = 10  + 3.4  + 5 hkak 9 ka fnfoa' 
p+1 p+3 p n+2f(p+1) = 10  + 3.4  + 5 = 10.10  = 3 . 4 . 4  + 5

p p+2 p p+1f(p+1) - f(p) = (10 - 1) 10  + (12 - 3) 4  = 9 (10  + 4 ) 
f(p+1) - f(p) hkak 9 ka fnfoa' 
f(p) hkak p ka fnfok ksid f(p+1) o 9 ka fnfoa' 

f(1) hkak o 9 ka fnfoa' \ ish¨u nÎIN i`oyd f(n) hkak 9 ka fnfok nj .Ks; wNHqyk 
uQ,O¾ufhka Tmamq fõ' 

^b& 1.7777 .......... = 1 + 
7
10

+
7

100
+

7
1000

+  .........

7
10

1 - 1
10

= 1 + = 1 + 
7
9

=
16
9

^c&   x + 8  -   x + 3  =   2x - 1 

fomiu j¾. l< úg" 

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

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

x + 8    x + 3 = 6 

kej; j¾. l< úg" (x + 8) (x + 3) = 36

x2 + 11x + 24 = 36 

x2 + 11x - 12 = 0 

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

x = -12 fyda x = 1 
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^d& 4 3 33x  - 4x  - 14x  - 4x + 3 = 0
2 2¸ x     3x  - 4x - 14 -       +       = 0 4 

x
23(x  +      )

3 
2x

3 
2x

- 4 (x +      )
1 
x

- 14  = 0 

t = x +         wdfoaYfhka 
1 
x

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

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

t =        fyda t = -2 fõ 
10
3

x + 
1 
x

10
3

= fyda x +        = -2
1 
x

2 23x  - 10x + 3 = 0 Þ x  + x + 1 = 0 
2(3x -1) (x - 3) = 0         (x + 1)  = 0 

x =       , x = 3  x = -1 fyda -1 
1
3

16' ^a& x + 3y - 2 = 0      2x - y + 4 = 0 fþok ,CIH yryd hk 
ksid wjYH iólrKh" 

x + 3y - 2 + l (2x - y + 4) = 0 wdldr fõ' 

(-1 , -1) yryd fuu f¾Ldj hk ksid 

[-1 + 3 (-1) -2] + [2 (-1) - (-1) + 4] = 0 

      l = 2 

\ l = 2 nj    g wdfoaYfhka" 

   (x + 3y - 2) + 2 (2x - y + 4) = 0 

    Þ 5x + y + 6 = 0 

^b& DB ir, f¾Ldj x - y + 1 = 0 yd 

2x + y - 7 = 0 ir, f¾Ldj, fþok 

,CIH jk B yryd hk ksid 

DB iólrKh 

x - y + 1 + l (2x + y - 7) = 0 wdldrfha h' 

2x + y - 7 = 0x -
 y 

+ 1
 =

 0

1
4

, - 1
2

A

B

C

D

E

fuh              yryd hk ksid" 
1
4

, - 1
2

+ l 
1
4

+
1
2

+ 1 = 0
1
4

2 . 
1
2

- - 7

l =        nj ,efí' 
1
4

ta wkqj BD ys iólrKh (x - y + 1) +       (2x + y - 7) = 0 

tkï nj 2x - y - 1 = 0 ,efí' 

ta wkqj BD ys wkql%uKh = 2 

ABCD frdïnihla ksid úl¾K ,ïNlj iuÉfþokh fõ' 

\ AC ys wkql%uKh -       fõ' 
1
2

1
4
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y + 1
2

x - 1
4

AC ys iólrKh 

59
12

, - 17
6

Þ 4x + 8y + 3 = 0 

AC yd BC ir, f¾Ldj, iólrK úi`od C ys LKavdxl ,efí' 

       4x + 8y + 3 = 0 

       2x + y - 7 = 0 

   yd   ka" C º

59
12

, - 17
6

DC yd AB iudka;r ksid DC iólrKh 

             x - y + K = 0 wdldr fõ' 

C                    yryd hk ksid"

59
12

17
6

+        + K = 0 

31
4

K = -

31
4

\ DC iólrKh x - y -      = 0 

11
12

-     , 1
12

AB yd AC iólrK úi`¥ úg" A º

AD yd BC iudka;r ksid AD ys iólrKh 

      2x + y + K = 0 wdldr fõ' 

11
12

-     , 1
12

A                    yryd hk ksid 

11
12

-     2
1
12

+ + K = 0

K = 
21
12

AD ys iólrKh 2x + y +        = 0
21
12

17' ^a& P º (x  , y ) kï P isg S g iam¾Y cHdfha iólrKh 0 0

xx  + yy  + (x + x ) + 2 (y + y ) + 1 = 0 fõ' 0 0 0 0

fuh Q (2, -3) yryd hhs kï 

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

3x  - y  - 3 = 0 0 0

Þ 3x - y - 3 = 0 fuh P ys m:hhs' 

^b& wjYH jD;a;fha iólrKh 
2 2    x  + y  - 2x - 2y - 2 + l (x + y - 1) 0 

2 2fuh x  + y  + 2x (-1 +    ) + 2y (-1 +    ) -2 - l = 0 wdldr fõ' 
2 2fuh x  + y  - 2gx + 2fy + c = 0 yd iei`ÿ úg" 

2 2 2fuys wrh r  = g  + f  - c kï 

l
2

l
2

g = -1 +      ,  f = -1 +       yd  c = -2 - l fõ' 
l
2

l
2

2 2 2r = 2 2  úg (2  2)  = (-1 +     )   + (-1 +     )  + 2 + l
l
2

l
2

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

4

=  - 1
2
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2�������l  - 2l - 8 = 0 ,efí' 

������� (l - 4) (l + 2) = 0 

�������l = 4 fyda  l = -2 
2 2l = -2 úg    ka  (x  + y  - 2x - 2y - 2) - 2(x + y - 1) = 0 

2 2�������x  + y  - 4x - 4y = 0 
2 2l = 4 úg    ka  x  + y  - 2x - 2y - 2 + 4(x + y - 1) = 0 

2 2�������x  + y  + 2x + 2y - 6 = 0 

II fldgi 
A fldgi  ^ms<s;=re m;%h&

01' x  = 2 +  3 Cos 30 + 5 Cos 60 + 0 - 2 Cos 60 

     = 5 

y  = 0 +  3  Sin 30 + 5 . Sin 60 +  3 Sin 90 + 2 Sin 60 

     = 5  3 
2 2 2 2R  =  x  + y   =  5  + (5  3)   = 10N 

AB iu`. iïm%hqla;h s fldaKhla idok úg" 

tan q� = 
y
x

=
5  3
5

= 3 

q� = 60 ,  (\ tan 60 =  3 )
A B

C

DE

F

2N 

5N

2N

060

3N
3N

030

030

030

02' Q jgd n, moaO;sfha >Q¾Kh 

7 . P (0) + 5P . QC Sin 60 + 3P . BQ Sin 60 

;%sfldaKhl mdohl È. a kï 

QC = a - BQ 

5 . (a - BQ) + BQ = 0 

BQ = 
5a
2

060

060

060

A

B C 

5P 
3P

5P Q

Q

03'
O .   G = -P Cos s . a - b P Sin s . a 

               - bP Cos s . a - P(1 + b) Sin s�. a 

            = -Pa (1 + b) Cos s . Pa Sin s�

G =  -Pa Cos s [(1 + b) + tan s]

P(1+b) Sin s

P(1+b) Cos s

P Cos s

bP Cos s

bP . Sin s
bP

y
P

P Sin s

s s

s (a, 0)

13 fY%aKsh ixhqla; .Ks;h ^ms<s;=re m;%h&
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04'     S = -280, U = 21, a = -g 
2    ­ S = ut +     at  

2-280 = 21t -     gt  

1
2

1
2

2        = 21t -      x 9.8 x t  
1
2

2      4.9t  - 21t - 280 = 0 
2Þ  7t  - 30t - 400 = 0 

    (t - 10) (7t + 40) = 0 

 t = 10 s 

280m 

A 

-121ms

05' X = vt Cos s

2Y = vt Sin s -     gt  
1
2

= 
1
2

vx Sin s

v Cos s
- g 

x

v Cos s

2

=  x tan s
2-gx  

2 22v  Cos  s

T =       fyda 
3
4

s

x

y

v

x = 16, y = 7, v = 20  

y = 10 tan s -
25 x 16  

2 2
20  Cos  s

y = 16 T -  
25 x 4  

25  
2(T  + 1)

17
4

235 = 80T - 16T  - 16 
216T  - 80T + 51 = 0 

(4T - 3) (4T - 17) = 0 

06' iSudldÍ iu;=,s;;djfha § F = mR jk ksid bksu`. u; l%shd lrk n,rEmh 

R  -      R  = 02 1

1
3

R  = 3R  1 2

R  +     R  - w = 01 2

R  = 3W  - 3R  2 2 1

\ R  = 3w - 9R  2 2

1
3

Þ R  =      w 2

1
3

A    R  x 2a Sin s +     R  x 2a Cos s - wa Cos s = 0 2 2

1
3

     w x 2 Sin s = w Cos s -      x      w x 2 Cos s 
3
10

1
3

3
10

6 Sin s = 10 Cos s - 2 Cos s 

tan s = 
4
3

1
3

R1

1
3

R2

R1

R2

s
A

w

B
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07' -1ihsl,a lrejdf.a m%fõ.h V  = 8ms  C,E

-1ihsl,a lrejdg idfmaCIj iq<f`.a m%fõ.h V  = 4ms  W,C

iq<f`.a i;H m%fõ.h V  = V  + V  (W,E) W,C CE

0
60  

V s

060  

¬ V Sin s  = 4 Sin 60 = 2  3 

­ V Cos s  = 8 - 4 Cos 60 

V  =  12 + 36 =  4  3 

-1s  = tan  

= 8 +    4

2  3
6

-1 0tan         = 30  
1
3

-1 0iq<`. 4  3ms  fõ.fhka ol=Kska 30  kef.kysr ÈYdfjka jQ ÈYdfjka yuhs' 

060  
4m 

s
V

08' ^a& -1P = 4Kw, V = 8ms  

P = FV fh§fuka 

4000 = F x 8 

F = 500N 

m%;sfrdaOh = 0.5 x 800 

                  = 400N 

F = ma fh§fuka 500 - 400 = 800a 
-2a = 0.25ms  

^b& r:h Wmßu fõ.fhka hk úg ;ajrKh Y+kH fõ' m%l¾IK n,h F kï F = ma u`.ska 

      F - 400 = 0 

            F = 400N 

      P = FV fh§fuka     4000 = 400V 
-1                                                  V = 10ms  

09' ^i& fofokdu .uka l< ÿr iudk ksid 

OPQR j¾.M,h = OLMP j¾.M,h 

\ PLN D yd QMN D j¾.M,j,ska 

iudk fõ' iurEmS ;%sfldaK j,ska 

QM = PL = 4 
-1Y ys§ B fyda fõ.h = 12 + 4 = 16ms  

^ii& XY ÿr = OLMR j¾.M,h = 120m 

^iii& -2B f.a ;ajrKh = PQ wkql%uKh =             = 0.8ms  
16 - 8

10

ld,h 

fõ.h 

L

M

N

O

P8

Q

R
0 10
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10' ;ka;=j ;o jQ miq A yd B wxY= iudk ld, m%dka;rh ;=< iudk ÿr .uka lrhs' \ tajdfha m%fõ. 
-1iudk fõ' th V ms  kï" 

      f¾Çh .uH;d ixiaÓ;s kshuhg wkqj" 

              ® 3V + 2V = 2 x 5 

                           V= 2 
-1;ka;=j ;ojQ úg m%fõ.h = 2 ms  

      AO I = D (mr) fh§fuka" 

          T = 3V = 3 x 2 = 6NS 

T T

-1Vms  -1Vms  

B fldgi 

11' ^a&

® R Cos s = -  3P+ 4P Cos 30 - 2  3P Cos 60 + 6P Cos 60 

     R Cos s = 3P 

­�� R Sin s = 4P Sin 30 - 2  3P Sin 60 + 3  3P - 6P Cos 60 

     R Sin s = -P 

6P

P Q

R

ST

U

P(x,y)

x
3 P

4 P
030060

2 3P3 3P

   2 2 2 2+     R  (Sin  s + Cos  s) = 10P  

                                          R =  10P 

    /     tan s = -
1
3

-1����������������s = - tan
1
3

tan s = 
y
x

= - 
y
x

1
3

^b&      oKafâ iu;=,s;hg" 

¬ X - T Cos 30 = 0 

­ Y + T Sin 30 - W = 0 
A

B

CX

Y

G

W

T

T

T Sin 30

T Cos 30

x + 3y = 0 
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A   jgd T Sin 30 x AB Cos 30 + T Cos 30 x AB Sin 30 

- W x        Cos 30 = 0 

T Sin 30 + T Sin  30 =          Þ��T = 

AB
2

W
2

W
2

A   ka 

A   ka 

X = T Cos 30 =         .           = 
W
2

3
2

3 W
4

Y = W - T Sin 30 = W -          =
W
2

3W
4

X

R
Y

s

2 2 2R  = X  + Y  

=
23W

16
+

29W
16

212W
16

=

=R
3W
2

; Tan s = 
X
Y

= =  3
3W x 4
4 x  3W

=s
p
3

12'

-1 -115kmh  =          ms  

A

B

C

D

P

Q R

S0 10 L t  1 t  2 t3

25

a b

25
3

25
6

25
6

-1 -130kmh  =          ms  
25
3

-1 -1V kmh  =          ms  
5V
18

-1 -190 kmh  =  25 ms  

tan b = 
5
18

= 
5
18

25 - 25
3

t  + t  1 2

t  + t   = 1 2

50
3

x
15
5

= 60 s 

PQR j¾.M,h + QCDR j¾.M,h = 1500 

(t  + t ) + 25t  = 1500 1 2 3

25 + 25
3

2

(t  + t ) + t  = 601 2 3

2
3

+ t  = 60 Þ t  = 60 - 40 = 20 3 3

2 x 60
3

13 fY%aKsh ixhqla; .Ks;h ^ms<s;=re m;%h&
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A isg X miq lsÍug Y .;a ld,h =  t  + t  + t  1 2 3

=  60 + 20 = 80 S 

X úia:dmkh = fCIa;%M,h 

          500 = OABS 

=
2

+25
6

5V
18

(10 + t )1

=
75 + 5V

18
1000 (10 + t )1

=
200 x 18
15 + V

10 + t

X úia:dmkh = fCIa;%M,h 

=
5V
18

1000 (t  + t )2 3

=
200 x 18

V
1000

200 x 18
15 + V

200 x 18
V

++ 10 + t  + t  + t  =1 2 3

1
15 + V

10 + 80 = 200 x 18 +
1
V

V + 15 + V
V (15 + V)

9 = 20 x 18

2V  + 15V = 40 (2V + 15) 
2V  - 6V - 600 = 0

65 +   6625
2

V = 
65 +   6625

2
= 

13'

BD = AD = a 

BC = AC = b - a 

moaO;sh iuñ;sl fõ' 

f.da,hla u; n, ie,l+ úg" 

R R

S B

C

SA

W
D

ss

R

S

Ws

;%sfldaKhg Sin iQ;%fhka" 

S

Sin s
= 

W 

Sin (90 - s)
= 

R
Sin 90

S

Sin s
= 

W 

Cos s 

S = W tan s 

AD
DC

tan s =             ksid 

a
2 2(b - a)  - a  

= 
a

b(b - 2a)

aW

b(b - 2a)
f.da, fol w;r m%;sl%shdj S = 
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14' AD ys iu;=,s;;djg" 

A   X . 2a . Sin 45 - (X + Y) 2a Cos 45 - Wa Cos 45 = 0 

2X - 2Y - 2W - W = 0

2X - 2Y = 3W 

DC ys iu;=,s;;djg" 

D   Wa . Sin 45 + X . 2a . Cos 45 + Y . 2a Sin 45 = 0 

2X + 2Y = -W 

            4X = 2W +X

X

XX

X

X

W

T

Y

C

DB

A

W

W

T

Y

To

Y+W

Y+W

Y+T-W

T+Y-W

W
X = 

W
2

            4Y = -4W-

Y =  -W

C ys§ m%;sl%shdj ^CD u;§& R  kï" 1

2R  = 1

W
2

2
2+ W   =

25W
4

W
2

W R1

a1

R  = 1

5 W
2

tan a  = 1

X
Y

=
 

W

W
2 =

1
2

-1a  = tan  1

1
2

D ys§ m%;sl%shdj ^CD u;§& R  kï" 2

W
2

Y + W = 0 D ys§ m%;sl%shdj ;srig       ls' W
2

BC ys iu;=,s;;djhg" 

B   T . a Cos 45 - W . a . Cos 45 + Y . 2a Cos 45 - X . 2a Cos Sin 45 = 0

T - W + 2Y - 2X = 0 

      T = W + 2X - 2Y  = W + W + 2W = 4W 

B ys m%;sl%shdj BC u;§" 

R2

W
2

sY + T - W

2R  =2

W
2

2
2+ (2W)  =

2W
4

2+ 4W  =
217W

4

R =
17 W

2
isrig wdk; fldaKh s kï" 

tax s =  
W

2 x 2W
=

1
4

-1Þ  s  = tan
1
4
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15'
BC = AB = 2a, BG = GA = a 

moaO;sfha iu;=,s;;djhg" 

C   R x 4a Sin s - W . 3a Sin s = 0 

R = 
3W
4

A

B

T

G

W

F

s

RT

s

AB oKafâ iu;=,s;hg" 

B   R x 2a Sin s - F . 2a Cos s - Wa Sin s = 0 

             2F Cos s = 2R Sin s - W Sin s 

F = 
W
4

tan s

iu;=,s;;dj i`oyd      < m ksid" F
R

< m W . tan s . 4
4 x 3W 

tan s < 3 m 

16' 2 2isria p,s;hg ­ V  = u  + 2as 

       u = V Sin s

        a = -g, s = h,v = o 

2  0 = (V Sin s)  - 2gh  

V = 0

h

V

O PR

s

2 2V  Sin  s
2g

h = 2Þ    Sin  s =   
2gh

2V  

O isg P g ld,h t kï" t ld,h ;=< S­ = 0 ;sria úia:dmkh R fõ' 

1
2

2S = ut +      at ® S = ut 

1
2

2O = V Sin s t -       gt  R = V Cos s
2V Sin a

g 

2V
g 

t = 0,  t =          Sin s 2 2 2R  =              Cos  s . Sin  a
44V  

2
g  

2Sin  a i`oyd    g wdfoaYfhka" 
44V

2g  
2R  = 1 - 

2gh
2V  

2gh
2V  

4 2
4V  (V  - 2gh) 2gh 

2 4g          V  
= 

2 2 2 2 2g  R  = 8ghV  - 16g  h  
2 2 216gh  - 8V h  + gR  = 0 
2 2 216gh  - 8V h + gR  = 0 

;d;aúl uQ, me;Sug D > 0 úh hq;= fõ' 
2 2 2D =  (-8V )  - 4 x 16g x gR  

4 2 2     =  64 (V  - g R ) 
4 2 2V  - g  R  > 0 kï D > 0 fõ' 

túg Wmßu Wi h  yd h  hkqfjka 02 la we;' 1 2

yd h ;d;aúl ùug" 

D  > 0 h

4 2 2V  - g R  > 0 

4 2 2V  > g R  
4 2 2V  > g R  

2R  <  
4V  
2g  

R <
4V  

g
\ R Wmßu =

2V  
g
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17' ^a&
AB h th iu`. a fldaK idok ÈYd 
follg úfNaokh lsÍug we;' 

AB úl¾Kh o úfNaokh l< hq;= a
fldaK idok ÈYd fol hdno mdo jk 

fia o ABCD frdïnih w`Èkak' a
a

A

A

B

^b&

A

B

C

D

a a

ABC ;%sfldaKfhka" 

AB = AC + CB 

CB = AD nj wdfoaYfhka" 

AB = AC + AD 

AB ys úfNaok fldgia fol 

AC , AD fõ' 

frdïnifha mdo ksid |AC| = |AD| 

R = 

n

r = 1

Pr

-6 i = a i + j + 2 b i + 3 a j + i + b j 

       = i (a + 2b + 1) + j (1 + 3 a + b) 

i ys ix.=Kl -6 = a + 2b + 1 

                       a + 2b = -7 

j ys ix.=Kl 0 = 1 + 3a + b 

                       3a + b = -1 

a = 1 , b = -4 

moaO;sh n, hq.auhlg ;=,H kï R = O 

(i)   3i + 2j + 4j + F = 0 

       F = -(3i + 6j) 

(ii)   jgd >Q¾K .ekSfuka 

hq.aufha úYd,;ajh G kï" 

G    = 4 x 2 + (2 x 3 - 3 x 7) + (3 x 1 - 6 x 6) 

       = 8 + 6 - 21 + 3 - 36 = -40 

j

(3,7) 

(2,3) 

(6,1) 

0 

F

2j

3i 

a

i

4j 
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