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13 fY%aKsh 

01' 8 7 3x  + 2x  + 3x  + px + q = (x + 2) (x - 1)  (x) 

x = 1  úg  p = q = 6 

x = -2  úg -2p + q = 24

úi`§fuka  p = (-10) ,  q = 4

02' 4 3 23x  - 4x  - 14x  - 4x + 3 = 0 

2 2 x     3x  - 4x - 14 -         +       =  0
4
x

3
2x

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

2x
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

03' 2fmdÿ uQ,H  kï"      -  a  +  b  =  0 
2                                 a   +    -  c  =  0 
2 2 2

 x  -                 a   -  a   + ab  - (a  +  - c)  =  0 
                    

   =   
                    

2 2 2 2 +  x      -  a   + b  + a   + a - ac =  0 
                    

   =   
                    

 yd  ka 
                    

2 2 (ac - b) (a  + 1) = (ab + c)  






ab + c

2a  + 1 

ac - b
2a  + 1 



=
ac - b

2a  + b 

ab + c
2a  + 1 

2

5 - x


04' =



x + 7
2(5 - x) (x + 7)  =  

2x  + 2x + 2 - 35 = 0 

uQ, ;d;aúl  > 0 kï úh hq;=h' 

  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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2 2 2 = 2  - 4 . 1 . (  - 35)  = 4 (36 -  ) úh hq;=h' 
2 > 0  ùug  (36 -  ) > 0 úh hq;=h' 

2  - 36 < 0  úh hq;=h' 

( - 6)  ( + 6) < 0  úh hq;=h' 

-6  <  <  6

05'
r-1 n      r . 2  = 1 + (n - 1) 2  

        

n = 1  LHS = 1 ,  RHS = 1  n = 1 g i;H fõ' 

n = p g i;H hehs Wml,amkfhka" 
        

r-1 p               r . 2  = 1 + (p - 1) 2  
        

n = p + 1 g i;H nj idOkh lruq' 
        

r-1 p+1-1 p p        r . 2  + (p + 1) 2  = 1 + (9 - 1)2  + (p+1) x 2  
        

p p p                                         = 1 + 2  (p - 1 + p + 1) = 1 + 2  . 2  
p+1                                         =  1 + [(p + 1) - 1]2  

 n = p g m%;sM,h i;H kï n = p + 1 g o i;H fõ' 

 .Ks; wNsHqyk uQ,O¾ufhka ish¿ Ok ksÅ, n i`oyd m%;sM,h i;H fõ' 

n 

r=1


p 

r=1


n 

r=1


06'
-1y = Sin (m Sin x)  

        

-1 = Cos (m Sin x)   x  
        

2 -1   1 - x   .         =  m  Cos  (m Sin x) 
        

2 2 -1kej;;a wjl,kfhka"  (1 - x )  - x          =  -m   Sin (m Sin x) 
        
    

2 2 -1    (1 - x )  - x          =  -m   Sin (m Sin x) 
        
    

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

dy
dx

m
21 - x  

dy
dx

2d y
2dx

dy

dx
2d y

2dx

dy

dx
2d y

2
dx

dy

dx

07'

D flaJøh BM f¾Ldj 2 : 1 wkqmd;hg fnok ksid 

x   =                          , y   = 0 0

x  + x  + x1 2 3

3

x  + x  + x1 2 3

3

 D ,
x  + x  + x1 2 3

3

y  + y  + y1 2 3

3

A (x  , y )1 1

B (x  , y )2 2

C (x  , y )3 3

D (x
 , y

)
0

0

1

2

1

1
M

M   =  ,
x  + x1 3

2

y  + y1 3

2
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08' -1 -12 tan x    +  tan y    =        kï , 

2

 

2   +     =        

2

2    =        -    

2

 tan2   =
1

tan 

=
2x

21 - x

4a + b
2a + b

3b
5

5a + b
5a - b

-3b + b
-3b - b

-2b
-4b

1
y

2 2 2 21 - x   =  2xy     1 + y  = x  + y  + 2xy 

2 2        (x + y)  = 1 + y  

09'
=  7 

a  =  - 

= =
1
2

=

2 2b  - a
2 2b  + a

=
8
17

=

2b  - 
29b

25

2b  + 
29b

25

10' yuqod Nghka 8 fokd lKavdhï ;=klg fjka l< yels l%u 4, 2, 2  ,  3, 3, 2

8 4 24  2  2  l%uhg  C   x  C   x  C    =              x              x         =  210 4 2 2

8

4    4 

4

2    2 

1

2

8 5 23  3  2  l%uhg  C    C    C    =              x              x         =  2803 3 2

8

5    3 

5

2    3 

1

2

yuqod Nghka 3 g fjka l< yels wdldr =  210  +  280  =  490 

lKavdhï 3 la f.dvke.s,s 3 lg fhoúh yels wdldr   =   3   =    6 

yuqod Nghka f.dvke.s,s 3 uqr lsÍug fhoúh yels wdldr .Kk  =    490  x  6  =  2940 

ixhqla; .Ks;h - I
B fldgi 

11' 27 - x > 2 | x  - 4| 
2y   =  7 - x  ,  y   =  2 | x  - 4 | m%ia:dr i,luq' 1 2

y   =  7 - x1

2y   =  2 | x  - 4 |2

A
B

C
D

x

y

1 7-3

8

7

5
2

-1
2
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y   >  y  jkafka C iy D " yd A iy B w;r fõ' 1 2

A yd D fiùug 
22(x  - 4)  =  7 - x 

(2x - 5) (x + 3) = 0 

x  =  -3  ,  5
2

D     A

B yd C fiùug 
2-2(x  - 4)  =  7 - x 

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

x  =  -       ,   +1 1
2

C     B

 wjYH mrdih  1 < x <         yd  -3  <  x  <  - 5
2

1
2

2U   =  r (r + 1)  ,  V   = Ar  + Br + C r r

U   =  V    - 3V  r r r-1
2 2r(r + 1)  =  Ar   +  Br  +  C  -  3[A (r - 1)   +  B (r - 1) + C]

2 2   r  + r  =  -2Ar   +  (6A - 2B) r  -  (-3A +  3B - 2C]

1
2

A  =  -         ,  1   =  -2B  +  6A 

                     0   =  -3A  +  3 B  -  2C 

B  =  - 2    ,   C  =  - 9
4

§ we;s fY%aKsfha r jk moh             ksid" r (r + 1)
r3  

U   =  r (r + 1)  r

U   =  V    - 3V  ksid" r r r-1

= 
U  r

r3  
V  r

r3  
V  r-1

r-13  
-

n 

r=1
 = 

U  r
r3  

V  n
n3  

-  V  0

= 
2An  + Bn + C

n3  
-  C

= n3  
+

2-  n  - 2n - 
1
2 9

4

= 
2-2n  + 8n - 9

n4 x 3  
+

9
4

^12& ^a& y   =    tan x  +    tan x  +    tan x + ...... 

y   =    tan x  + y

2y   =    tan x  + y

22y .         =  Sec  x  + 
dy

dx

dy

dx

2(2y - 1)          =  Sec  x  
dy

dx

^b&
p q p+qx  y  =  (x + y) 

fomiu log .ekSfuka" 

p log x + q log y = (p + q) log (x + y) 

x úIfhka fomiu wjl,kfhka" 

r = 1 úg
U  1

13
V  1

13
OV  0

03
= -

r = 2 úg

r = n -1 úg

r = n úg

U  2

2

Un-1 
n-1

U  n
n3

V  2
23

V  n-1
n-13

V  n
n3

V  1
13

V  n-2
n-23

V  n -1
n-13

=

=

=

-

-

-

9
4
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p .        +  q  .        .          =  (p + q)              (1 +       )
1

x

1

y

dy

dx

1

(x + y)

dy

dx

x
dy

dx

q

y
-

p + q

x + y
=

p + q

x + y
-

p

x

dy

dx

q (x + y) - y (p + q) 

y (x + y) 
=

q x - py

x

dy

dx

qx - py

y
=

q x - py

x


dy

dx
=

y

x

^c&

ld,h t = t úg gexlsh ;=< c,fha .eUqr h o" 

c, mßudj V hehs o .ksuq' iurEmS ;%sfldaK 

ie,lSfuka" r

h
=

6

5

r   =
6h

5

r   =
6h

5

5m 

h

r

6m 

2 3V   =          r h    =         h   =         h  
1

3

1

3

6h
5

2

12

25
3V   =   12h .eUqr 3m jk úg c, mDIaGhg 

k`.sk iS>%;dj" 

25
2. 3

=
25

9

dh
dt h = 3

= -1mh  

^13& ^a& l  ;=<ska P ys m%;sìïnh R kï" 1

R = (3 + 2t ,  - t)  fuys  t  =  -2                     =          (8 - )6 -  + 2
5 

-2
5

 R  (3 -         (8 - ) ,   +          (8 - ) 4
5

2
5 

l  ;=<ska Q ys m%;sìïnh S kï" 2

S = (-2 + t , 2 + 3t)  fuys  t  =  -2                     =          (4 + )-2 +  + 6
10

-1
5

 S  (-2 -         (4 - ) ,  2 -          (4 - ) 1
5

3
5 

R  S nj § we;'   yd  ka" 

3 -          (8 - )  =  -2  -         (4 + )4
5


1
5

 +          (8 - )  =  2  -         (4 + )2
5


3
5

 yd  úi`§fuka  = 3  ,  = -9 ,efí' 

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

^b&
, 

8
3

-2
3

,
10
3

2
3

R

T

A (1 , 1)

B
C

S

U

,
14
3

4
3

RS wkql%uKh   =                         =
- 

10
3

8
3

- 
2
3

-2
3

1
2

AB ys wkql%uKh    =  -2 

AB ys iólrKh    =               =  -2 
y - 1
x - 1

2x + y - 3 = 0 fõ' 

RT  iólrKh 

=
y   -  

10
3

x   -  
2
3

- 
14
3

10
3

- 
4
3

2
3

2x - y + 2 = 0 

t úIfhka wjl,kfhka"
dv

dt
=

12

25
2. 3h . 

dh

dt

36 = 
12

25
2. 3h . 

dh

dt

dh

dt
= 

25
2h
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RT  wkql%uKh =  2 o BC    RT  o ksid BC  ys wkql%uKh =  -
wkqmd; m%fïhhka" P = (1 , 4) 

1
2

BC iólrKh          =   -
1
2

y - 4 
x - 1

x  +  2y  -  9  =  0 

C hkq RT u; B ys m%;sìïnhhs' 

AB yd BC iólrK úi`§fuka" B   (-1 , 5)

C hkq RT u; B ys m%;sìïnhhs' 

C  (-1 + 2t , 4 - 1)

fuys t  =  -2 
2(-1) - 5 + 2

2 22  + (-1)  
        t  =  2 

C    (3  ,  2)

^14& ^a& g   =  1,  f   =  3 ,  c   =  -2,  g   =  2,  f   =  -4,  c   =  kï" 1 1 1 2 2 2

m%,ïNj fþokh jk úg" 2(g g   + f f ) = c  + c  1 2 1 2 1 2

                   2 [1 x 2 + 3 x -4]  =  -2 +    

                                              =  -18 

^b&
2 2x  + y  + 2gx + 2fg + c = 0 wjYH jD;a;h kï" 

S flaJøh OX u; ksid f  =  0 

 S flaJøh P kï P  (-g ,  O) 
2S ys wrh r  kï r    =    g  - c 1 1

S  ys flaJøh Q kï"  Q   (3 , 0) 1

2  S  ys wrh r  kï r    =    3  = 3 1 2 2

S jD;a;h S  ndysrj iam¾Y lrk ksid" 1

     PQ   =  r  + r  1 2

2   3 + g   =    g  - c  + 3 
2           g  =    g  - c

2 2           g   =  g  - c

c   =  0 




S yd S  m%,ïN ksid" 2(g  g  + f  f ) = c  + c  u`.ska" 1 1 2 1 2 1 2

2[-2 (-g) + 0 (4)] = 8 + 0 

ñka g  =2 nj ,efí' 

  ,  yd  ka S ys iólrKh 
2 2       x   +  y   +  4x  =  0 

^15& f (-x)  =  f(x) 

f (-x)  dx   =     f (x)  dx  +      f (x)  dx  
0

-a


0

-a


a

0


=  I   +   I  1 2

I  =     f (x)dx      x  =  -y wdfoaYfhka" 1

0

-a


x  =  -a    y  =  a 

x  =  0  úg  y = a 
  dx  =  -dy

I      =      f (-y)(-dy) 1

0

a


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I      = -   f (-y) dy 1

0

-a



f (-y) dy 
0

a



f (y) dy   [ f (-x) = f (x) ]
0

a



f (x) dx   wkql+, úp,Hfhka iajdh;a; ksid" 
a

a



=   I  2

f (x) dx   =    f (x)dx  +      f (x)dx  =   2   f (x)dx
0

-a


a

0


a

0


a

0



f (x)  =
1

1 + x  +   1 - x + 2 

f (-x) =
1

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

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

f (-x)  =  f (x)  

=  2
1

0

 dx
1

1 + x  +   1 - x + 2 

x  =  Sin 4 t 
dy

dx
= Cos 4 t  x  4 

dx  =  4 Cos 4t . dt 
x  0    t  0 

x  1    t   

8

=  1 + Sin 4t 
2 2 2=  (Sin  2t + Cos 2t) + 2Sin t . Cos 2t 

2=  (Sin 2t + Cos2t)  

1 + x  

tf,iu     1 - x   =  1  -  Sin 4t 
2                               =  (Sin 2t + Cos2t)  

t  =  0  isg      úg 

8

2t    0  isg     olajd hhs' 

0 <  <        úg Cos  > Sin   fõ' 


4


4

2   1 - x  >  0 neúka     Sin 2t - Cos 2t)  > 0 

| Sin 2t - Cos 2t |  =  Cos 2t  -  Sin 2t 

=  2
1

0

 dx
1

1 + x  +   1 - x + 2 

=  2
4 Cos 4t dt 

(Sin 2t + Cos 2t) + (Cos 2t - Sin 2t) + 2 


8

 

0



=  2
4 Cos 4t dt 

2 Cos 2t + 2 


8

 

0

 =  2
4 Cos 4t dt 

2 (1 + Cos 2t) 


8

 

0



=  2
2 Cos 4t

1 + Cos 2t


8

 

0

 2 Cos 4t 
22 Cos  t


8

 

0

. dt      =    2                         dt

2 2 2Cos 4t  =  2 Cos   2t - 1    =  2[Cos  t - 1]  - 1 
4 2            =   8 Cos  t - t  - 8 Cos  t + 1

=  
1

-1

 dx
1

1 + x  +   1 - x + 2 
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I =  2
2 28 Cos  t - 8 Cos  t + 1

2Cos  t 
dt 


8

 

0



2 2=  2     8 Cos  t - 8 + Sec  t dt 


8

 

0



2=  2     4 (1 + Cos 2t) - 8 + Sec  t dt 


8

 

0



2=  2     4 Cos 2t + Sec  t - 4 dt 


8

 

0



=  2
4 Sin 2t 

2
+ tan t - 4t 


8

0

=  2

4

2 Sin        -  2 Sin 0 + tan        - tan 0 - 4 (      - 0)

8


8

1
2

=  2

2

2 x         +  2 - 1 -        

=  4   2  -   -  2

^16& ^a& Sin 2x + 2 Sin x - Cos x - 1 = 0 

2 Sin x . Cos x + 2 Sin x - Cos x - 1 = 0

2 Sin x [Cos x +1] - 1 [Cos x + 1] = 0

(Cos x +1) (2 Sin x -1) = 0 

1 + Cos x = 0  fyda  2 Sin x - 1 = 0 

Cos x = -1 

Cos x = Cos 

x = 2n +      nZ

1
2

Sin x  = 

Sin x  = Sin 

mx  =  m + (-1)           mZ


6


6

23 tan    - 2 Sin   =  0

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

Sin                    - 2   = 0 
23 Sin  

2Cos  

Sin   = 0  fyda                 = 2 
23 Sin  

2Cos  
n  = n  +  (-1)  . 0 

  = n  :  nZ
23 Sin  =  2 Cos   

2 Sin  + 3 Sin  - 2 =  0
2(2 Sin   + 1) (Sin  + 2) =  0

              

2 Sin  - 1 =  0

Sin  =  
1
2

m  =  m + (-1)            ,   mZ

6

^b&

2(a - b) C Cos A + c   =  (a - b) (a - b + c Cos A) 
2 2 2ac Cos A - bc Cos A + c  = a  - b  + ac Cos A + bc Cos A 

2   2 2                    a =  b  + c  - 2bc Cos A 

(a - b) Cos A + C 

a - b + Cos A 
=

a - b

c 

^c&

tan A + tan B 

1 - tan A - tan B 
=   -  tan  C 

A + B + C  =  

A + B =   - C

tan (A + B) = tan ( - C) 

tan A + tan B + tan C  =  tan A . tan B . tan C 



09

^17& 2x  + ax + b = 0  ys uQ, " fõ' 

 +   =  - a 

 = a 
2 2x  + cx + d = 0  ys uQ,  " fõ' 
2  +   =  - c 
2  = d 

2


=

2b

d
/ 

     =
2b

d
2 ,  x  + ax + b = 0  ys uQ,hla neúka" 

    + a           + b = 0
2b

d

2 2b

d

4 2 2b  + ab  d + bd   =  0  
3 2b      b  + abd + d   =  0 

2x  + cx + d = 0 uQ,hla neúka" 



+ c            + d = 0 

4 2 3b  + cb d + d  = 0 

2b

d

2 2b

d



2 2 3      ab d - cb d + bd - d  = 0
2 2d      d  - bd + d   (c - a) =  0 

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

-

2b   =  d
(d - b)

(a - c)
 g wdfoaYfhka" 

d (d - b)
(a - c)

2

+  ad 
d (d - b)
(a - c)

2+  bd   =  0 

2 2 2 2 2    d  (b - d)  + ad  (a - c) (d - b) + bd  (a - c)   =  0
2d

2 2    b (a - c)  + a (a - c) (d - b) + (b - d)   =  0 

ixhqla; .Ks;h - II
A fldgi 

01'

j¾.M,h  =  d =        x  T  x  (u  +  v) 

u

f  2

T   = =
v

f  1

1

2
2d =  Tu + Tv 

2d =        . u +       v 
u

f  2

v

f  1

2d = 
2 2f u  + f v  1 2

f f  1 2

2 2v f  + u f   = 2f f d 2 1 1 2

A

u

v

t
d

T
f1

f2

-v

0

  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 

13 fY%aKsh                                                             ixhqla; .Ks;h - I ^ms<s;=re m;%h& 
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02' A  B , 
2 S = u +      at  

A

dv

d



1
2

d = v Cos  . t 
2A  B  S = ut +      gt  

1
2

2d = v Sin  x t -     gt  1
2
d

v Cos 
d = v Sin  - d

v Cos 

2g
2

21 = tan -         Sec  
gd

22v
2(tan  + 1)  =  tan - 1

gd
22v

2v  =  
2gd (tan   + 1)

2 (tan  - 1)

03' ,ïN m%;sl%shdj o" >¾IK n,h o kï" R T 

  F - 6  3  Cos 60  =  0 
F  =  3  3 N 

 R + 6  3  Sin 60 - 20 = 0
R = 11 N 

R

F

20 N 

60

6  3 N

04' ;ka;=j, wd;;sh o" fmdÿ ;ajrKh o kï" T a 
F  = ma  
A  T  = 2mag  
B  mg - T  = mag  

T  = 
-2 ms  ,  fmdÿ ;ajrKh     wd;;sh 

lmamsh u; n,h        mg N 2  2
3

2mg 
3

2mg 
3

g
3

R T T

T

T

B

A

a 

mg

2mg

a 

05'  x = 1 - 5 - 8  2 Cos 45  =  -12 

    y = 3 - 7 + 8  2 Sin 45  =  4 
2 2 iïm%hqla;h =   12   + 4   =   4  10 N 

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

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

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

 l%shd f¾Ldfõ iólrKh x + 3y - 4a = 0 
1

3

5

7

A B

CD

x

y

8  2

06' AR : RB = 3 : 2 

 OR  = 
2a + 3b 

5
S, R, T talf¾Çh ksid" SR =   . ST 

OR - OS =  (OT - OS) 

                  - 3a =                       -  . 3a 2a + 3b 
5

(9b - 24a)
5

2a + 3b - 15a = 9b - 24a - 15a 

3b - 13a = 9b - 39a 

    j, 3 = 9   =  

a -13 = - 39   =  j, 

1
3

1
3

A

B

R

S

T

2

3

a

b

O
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SR  =       ST            =   
1
3

SR
ST

1
3

1
2

SR
ST - SR 

1
3-1

=                    =
SR
RT

07' B    Wa   =  T . b . Sin 2 

T =         .                     =  
1 + 

2a
2b

2 
a
b

aw
b

21 + tan   
2 tan  

aw
b

   =  
2 2a b +   

  2b
w
2

b

b

T

R

w

 

08' ihsl,alref.a m%fõ.h -1V  =  8 ms  C, E

iq<f.a m%fõ.h -1V  = 4 ms  wc 60  
0

V = V + V(W , E)  (W , C)  (C , E)  

V
 60  0

= +
8 4

 V Sin   = 4 Sin 60  =  2   3 

 V Cos   = 8 - 4 x        =  61
2

V =   12 + 36  =  4   3 

-1 -1 0    = tan                 tan           = 30
12  3

6
1
3

8 
60  0

V

4



iq<`. fõ.fhka ol=Kska la kef.kysr ÈYdjg fõ' -1 04   3  ms  30  

09' wjidk m%fõ.y V = u + at 
-1                           4 + 2 x 5 = 14 ms  

wdrïNfha § pd,l Yla;sh    2=        x  2 x 4  = 16J 

wjidkfha § pd,l Yla;sh   2=         x  2 x 14  = 196J 

pd,l Yla;s jeäùu           =  196 - 16 = 180J 

1
2
1
2

10'

f¾Çh .uH;d ixiaÓ;s kshuhg wkqj" 

500 x 0.06 + 5 x (-V)  =  0
-1V = 6 ms  

5kg 

0 ms  -1 0 ms  -1

60g 

v



B fldgi 
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^01& ÿïßh i`oyd" 

=  3f 
2u - u

T  1

fudag¾ r:h" 

=  9f 
4u - 0

T  2

T   = 1

u 

3f

T   = 2

4u 

9f

T   =          T   2 1

4 
3

 T   >   T   2 1

 m%:ufhka ÿïßh Wmßu m%fõ.hg <`.d fõ' 

V(ms ) -1

T (S) 

3u

2u

u

A B

C

D

T0T1

0

fudag¾ r:hg"            =  9f 
V  - 01

T 

V  =  9   x          = 3u f1

u

3f
    CD = 3u     2u = u = OA 

OAB   BCD    

ÿïßh Wmßu m%fõ.h ,nd.kakd f;la úia:dmkfhka 
iudk fõ' wdrïNl msysgqug iudk msysgqula ÿïßh 
m%fõ.h ,nd.kakd úg mj;S' 

=  9   f
4  - 3u u

T  0

T   = 0

u

9  f

T   ld,h ;=< .uka l< ÿr = fudag¾ r:fha È. 0

=         (2  + ) x T  u u 0

1
2

9    =        x l 3u
2

u
9f

l    = u2

54f

^02&
a  = F A, E

a  = F D, E

a  = f B, D

a  = f C, D

a  = (f - F)B, E

a  = (f + F)C, E

F = ma 
A g   8mg - T  = 8 mF 2

B g   T  - 2T  - mg = mF 2 3

C g   4mg - T  = 4 m (f - F) 3

D g   T  -  3mg - = 3 m (f + F) 3

(1)     4 x (4) - 3 x (3) 
           7 T  - 24 mg = 24 mF 3

     2 x  + 7 x   + 7 x   
-48 mg - 7mg + 56mg = 48mF + 7mF + 56mF 
              mg = 111mF 

F = 
g

111











(ii)     7 T   =  24 m (g + F)  ka 3

                      =  24 m (g +       )
g

111

             7 T   =                             =3

24 x 112 mg 

111 

384 mg 

111 

T2

T3

T3

T3

T3

A

B

C

3mg 

4mg 

3mg 

mg 

T2



13

B

8w
6w

G  1 G  2

R

S

A

B

C

x

y

T T

8w6w

G  1 G  2

R S

x

y



^03&

AB = 6a , BC = 8a , BG = 3a , BG  = 4a,  Cos  =       Sin  =  2

0G G  = 5a , ABC = 90  , BAC =  kï 1 2

moaO;sfha iu;=,s;;djhg 
A    S

(6  Cos  + 8  Sin ) - 6w . 3  Cos  - 8w (6  Cos  + 4  Sin ) = 0 a  a  a  a  a 
       50S  =  54w + 272w = 326w 

3
5

4
5

S  =              =
326w

50
163w

25
BC ys iu;=,s;;djhg" 

B     8 - 4a  Sin  = T x 4a Cos  

4T x      = 4 x      x          w - 8w x 4 x 3
5

4
5

163
25

4
5

3T =                  T  =  148w
75

148w
25

  X  -  T  =  0     X = T  =  148w
75

y = S - 8w  =              -  8  =  163w
25

-37w
25

^04& iuñ;sh wkqj .='fla' LON u;=fõ' 

jia;=j 
ABCD 
ALD 

ixhqla; 

ialkaOh 
4 P2a

P
2a

2

P (8 + )
2a

2

.=re;aj ÿr ^N isg& 
a 

x

+ 2  a
4a
3

2a

a

a

A
B

CD

L N
O

x


^ &i

N jgd 
ixhqla; jia;=fõ >Q¾Kh } fldgiaj, mQ¾K fMlHh 

2P (8 + )  x  =  4a   pa  +            p 
2a

2

 2a

2
4a  
3 

(8 + )  x  =  8a  +   4a + 6a 
3 

x  =  
24 + 4 + 6

8 + 

^ii& AD isrig wdk; fldaKh  kï" 

tax   =  
2a - x 

a
2 (14 + 3) 

3 (8 +)
=  2  - 

=                               =  tan  -1 
20

3 (8 + )
20

3 (8 + )

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

^ ^

+ 2a

x  =  
2a (14 + 3) 

3 (8 +)

a

3



^iii&

ixhqla;fha iy P ys .='fla' O u; úg AD isria fõ' 
2a

A
B

CD

L N
O

x

isria f¾Ldj 
p   (8 + ) = m 

2a
2

jia;=j 

ixhq;a; 

P 

kj jia;=j 

ialkaOh 
m 

5m
3

m + 
5m

3

.='fla' O isg ÿr 

- x

0

2   -                        = a
2  (14 + 3 ) a 

3 (8 + )
20  a

3 (8 + )

14

O jgd 
kj jia;=fõ >q¾Kh } fldgiaj, >q¾Kj, ùc fMlHh 

m +           O =          (-x) + m . 
5m

3
5m

3

20  a
3 (8 + )

=                            =   x
20  a

3 (8 + )
20

5 (8 + )
5x

3

AD isg P wxY=jg ÿr  = 
4a

8 + 
x > O ksid p , w¾O jD;a; wdia;rh u; fõ' 

^05& BE jgd moaO;sh iuñ;sl fõ' 

oKav wdk;sh f;rmqu 

AB = BC -2  3
3

ac  = 

AF = CD -

-

3
3

bc  -

BE

-

3
6

ed -

ED = EF 

1
2

cd -

( )a

e d

f b c

30  0

60  60  0060  0

IN

( )a ( )c
( )d

( )e

( )f
A

B

C D

E

F
1

O isg P g ld,h t kï" 

 S = ut fh§fuka" 

=  13v Cos  . t 
2130 v  

g 

=  13v 
5t
13

t   =
26v
g

2130 v  
g 

h

13v

A B

CO


^06& ^i&

BD = BF

-

3
6

bd  -
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Sin  = 
12
13

Cos  = 
5
13

12
13

5


-   = 13v  Sin  . t -       2h  gt1
2

      =           -  [12v -      g  x         ]26v
g 

1
2

26v
g 

      =                       =  h
2-26v  

g 

226v  
g 

^ii& O C T isg g ld,h kï" 
1
2

O  =  13v  Sin  . t -      gt  2 1
2

t   =             Sin   =           x         =26v
g

26
g

12
13

24v
g

S  =  ut 

OC  =  13v  Cos  . t 

=  13v x       x           = 5
13

24v
g

2120v
g

^iii& O - B T S   =  ut ld,h kï"  

=  5  13 u Cos   t 
2130v  

g

t  =  
2130v  

5  13 ug Cos
1
2

=  5  13 u Sin  .                             -        g 
2130v  

5  13 ug Cos

2-26v
g

1
2

2130v  

5  13 ug Cos

2

=               2tan  -        x                             (1 + tan  )
2 2130v  x 130v

2 225 x 13u g

2-26v
g

2130v
g

g
2

13 u

B

C

2130v
g

2-26v

- 1  =  5 2tan  -          (1 + tan  )
2v
2u

  =  45 úg,  -1  =  5 -          (1 + 1) 
2v
2u

2 2u   =                  u   =  
2v

3
v
3

2u ys w.h  g wdfoaYfhka" -1 = 5 tan  -3  (1 + tan ) 
2 2        3 tan   -  5 tan   +  2  =  0 

        (tan   -1)  (3 tan  - 2)  =  0 
2
3

-1tan   =  1 fyda  tan   =            =  tan  2
3

^07& I  =    (mv) fh§fuka 

O  =  (m + M) V - mu - M x O = 0

V  = mu
m + MV

m+M

u

m
M

t = O

,S l=Üáh V j,ska wdrïN ù jD;a;hl p,s; fõ' 

O ;=<ska ;sria f¾Ldfõ úNj Y+kH fõ' 

(m+M) V  - (m+M)g a Cos  = k 2 1

1
2

2 = 0 úg V  = V nj wdfoaYfhka     (m+M) V  - (m+M)ag = k 1

1
2



2 2      (m+M) V  - (m+M)ag . Cos  =        (m+M) V  - (m+M)ag = K 1
2

1
2

2 2V  = V  + 2ag (Cos - 1) 1

w¾O jD;a;hl p,s; fõ kï"  =        úg V   = 0 1


2

2O = V  + 2ag (-1)     V =   2ag 

           =   2ag         u  =                   2ag mu
m+M

(m+M)
m

F = ma  fh§fuka" 

T -   (m+M) g Cos   =  (m+M) 
2V1

a 
2T  =   (m+M) g Cos   +                 [V  + 2ag (Cos  - 1)] (m+M)

a

0 2 2  = 60  úg"  T = (m+M) g  +               +    V  + 2ag (      - 1)1

(m+M)
a

1
2

= (m+M)
a

ag
2

+
2 2m  u  

2(m+M)  
- ag 

= (m+M)
a

-ag
2

+
2(m+M ) x 2ag 

2(m+M)  

= 3ag
2

3(m+M)g 

2 
(m+M)

a
= 

A
V

T

V1

(m+M) g



a

16




