
C 

B 

A 
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1) fzpjj;njhFj;jwpTf;Nfhl;ghl;ilg; gad;gL;j;jp vy;yh n + ,w;Fk; 
=

+
=−

n

r

nn
r

1 2

)13(
)13( vd 

epWTf. 


=

+
=−

n

r

nn
r

1 2

)13(
)13(

1=n vdpd; 2
2

4
1::,2113)13(::

1

1

===−=−=
=r

SHRrSHL

: : : :L H S R H S=

/ 1=n ,w;F KbT cz;ik
ahJk; NeHepiw vz; n p= ,w;F KbT cz;ik vd;f  

mjhtJ 
1

(3 1)
(3 1)

2

p

r

p p
r

=

+
− =

1n p= + vdpy; 
1

1 1

(3 1) (3 1) 3( 1)
p p

r r

r r p
+

= =

− = − + + 

(3 1)
(3 2); (1)

2

p p
p from

+
= + +

23 7 4

2

p p+ +
=

( )21

1

( 1) 3 1 1( 1) (3 4)
(3 1)

2 2

p

r

p pp p
r

+

=

+ + ++ +
− = =

/ 1n p= + ,w;Fk; KbT cz;ik. 

/ n ,d; vy;yh NeHepiw vz;fspw;Fk; ,k;KbT fzpjj;njhFj;jwpT Kiwapy; 
cz;ikahFk;.  
. 

2) xNu tupg;glj;jpy; 24,2 −−=−= xyxy  Mfpatw;wpd;  tiuGfis  gUk;gbahftiuf. 

,jpypUe;J  my;yJ  NtWtpjkhf,  rkdpyp 22 +x   [j;  jpUg;jpahf;Fk; x  ,d; vy;yh

nka;ngWkhdq;fspd; tPr;irf; fhz;f. 

24,2 −−=−= xyxy

xU ntl;Lg;Gs;spapd; x – Ms;$W x=0 
kw;iwa ntl;Lg;Gs;spapd;  

x – Ms;$W x >2 ,w;F  

x -2 = 4 - (x-2)   x = 4  

jug;gl;l rkdpyp 2 1x+ 

txt −=+− ;22 vd;f. 

22 − t

2422 −−− tt

fromGrapht ;40 

40 − x

04 − x  

05 

05 

05 

05 

05 

05
05 05 

05 

05 

y 

x 0 2 4 

2 

4 

y =4- [x-2] 

y =4- [x-2] 
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3) 
21 , ZZ Mfpa rpf;fy; vz;fs; 22,1 21 =+= ZiZ MFkhWs;sd. 1 24Z Z Z= + My; 

tiuaWf;fg;gLk; rpf;fy; vz; Z  ,d; xOf;if fz;L> mij Mfz; tupg;glj;jpy; gUk;gbahf 

tiuf. ,jpypUe;J ArgZ  ,d; ,opTg; ngWkhdj;ijf; fhz;f. 

 

iyxZZiZ +==+= ,22,1 21  vd;f ),( yxp  

214 ZZZ +=  

12 4ZZZ −=  

)1(4)( iiyx +−+=  

)4()4(2 −+−= yixZ  

22

2 )4()4( −+−= yxZ  

22 )4()4(22 −+−= yx  

222 )22()4()4( =−+− yx  

ikak;  (4,4) Miu= 22  
 

0OCP ,y;  

2 2 1
sin

24 2
 = =  

6


 =  

Gs;sp P0 ,y;  Z ,Uf;Fk; NghNj ArgZ ,opthFk;.  

( )
4

minArgZ


= −  

4 6

 
= −  

12


=  

4) a MapUf;f 

4 5

3 4 1
, 2

a
x x

x x

   
+ −   

   
vd;gw;wpd; <UWg;G tpupapy; cs;s x  I rhuhj cWg;Gfspd; 

tpfpjk; KiwNa 16:5 Mf ,Ug;gpd; 2a =  vdf;fhl;Lf. 

 

( )
4

3 4 3 4 4 12 4

1 ( )

r

r r r

r r r

a a
x T C x C a x

x x

− −

+

   
+  = =   

   
 

4 3 3

4 312 4 0 3 4r r T C a a− =  =  = =  

5

4 5 4 5 5 5 20 5

1

1 1
2 (2 ) 2 ( 1)

r

r r r r

r r rx T C x C x
x x

− − −

+

   
−  = − = −   

   
 

5 1

5 420 5 0 4 2 1 10r r T C− =  =  =  =  

22
5

16

10

4 33
3

=== aa
a

 

 

Im(Z) 

Re(Z) 0 

C(4,4) 

4ξ2 
2ξ2 

P0 

α 
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05 

05 

05 

05 

05 

05 

05 

05 

05 
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5)  
( )( )

( )3
4

cot tan sin cos 2 2
lim

3
1 tan

4

x

x x x x

x x
 →

− −
=

 
− − 

 

vdf; fhl;Lf. 

 

( ) ( )

( )3
4

cot tan sin cos
lim

1 tan
4

x

x x x x

x x
 →

− −

 
− − 

 

 

( )3

4

1 11
2 sin costan

tan 2 2
lim

1 tan

4

x

x xx
x

x
x

 →

  
−−   

   
=

 −
− 

 

 

( )
( )

2

3

4

sin cos cos sin
1 tan 4 4

2 lim
tan 1 tan

4

x

x x
x

x x
x



 

→

 
− −  =

 −
− 

 

 

( )( )

( ) 2
4

1 tan 1 tan sin( )
42 lim

tan 1 tan (1 tan tan )( )
4

x

x x x

x x x x x




→

− + −

=

− + + −
 

( )

( )2

4 4

sin
1 tan 4

2 lim lim
tan 1 tan tan

4

x x

x
x

x x
x

 



→ →

 
−  +   = 

 + +   − 
 

 

1
31

2
2 


=  

2 2

3
=  

 

6)  3,0,
1 2

==
+

= xy
x

x
y Mfpa tisapfspdhy; cs;silf;fg;gLk; gpuNjrk; S ,d; gug;gsT 

1 rJu myFfs; vdf; fhl;Lf. gpuNjrk; S MdJ x- mr;Rg;gw;wp 2 Miuad;fspD}L Rw ;wg; 

ngwg;gLk; jpz;kj;jpd; fdtsit 

2

3
3


 −  vdf;fhl;Lf. 

 

gug;G 
3

2
0 1

x
S dx

x
=

+
  

3 1

2 2

0

1
(1 ) .(2 )

2
x x dx

−

= +  

1

2 2
3

0

1 (1 )

12

2

x+
= 12 −= 1=  

05 

05 

05 

05 

05 

y 

x 0 ξ3 

05 

05 
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fdtsT dx
x

x
2

2

3

0 1














+
=   

  dx
x

x
2

23

0
1+

=   

  
( )

dx
x

x
2

23

0
1

11

+

−+
=   













+
−=  dx

x
dx

2

3

0

3

0
1

1
1  

 3

0

13

0 ][tan][ xx −−=   

( 3 0) ( 0)
3



 

= − − − 
 

 

( )3 3

3

 −
=  

 

7) ePs;tisak; xd;wpd; gukhdr;rkd;ghL 2cos , 3 sinx y = = vd;gjhy; jug;gLfpwJ. ,q;F   

nkag;gukhdk; 
3


 = ,y; njhlypapd; rkd;ghL 2 4 0x y+ − = vdf;fhl;Lf. 

3


 = ,y; nrt;tdpd; 

rkd;ghl;ilf;fz;L> mr;nrt;tdhdJ ePs;tisaj;ij re;jpf;Fk; NtnwhU Gs;spapd; 

gukhdg;ngWkhdk;  MdJ 8cos 2 3sin 1 − =  I jpUg;jp nra;Ak; vdf;fhl;Lf.  
 
 

2cos 2sin
dx

x
d




=  = −  

3 sin 3 cos
dx

y
d

 


=  =  

dx

d

d

dy

dx

dy 


.=  

1
.

dy

dxd

d





 
=  

  
 
 

 

3 cos

2sin




=
−

 

3
cot

2

dy

dx
= −  

3

3 1
cot

2 3 2

dy

dx 




=

 
= − = − 

 
 

2cos , 3 sinx y = =  

331, (1, )
23 2

x y P


 =  = =   
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05 

05 

05 

05 
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P apy; njhlypapd; rkd;ghL  

3
12

1 2

y

x

−

= −
−

 

132 +−=− xy  

042 =−+ yx  

 = ,y; ( )2cos , 3 sinQ    

P apy; njhlypapd; rkd;ghL  

3

2 2
1

y

x

−

=
−

 

0124 =−− yx  

( )2cos , 3 sin 8cos 2 3 sin 1    − =  

8)    MapUf;f ( ), 2 1P   − ,w;$lhfr; nry;Yk; gbj;jpwd; 
1

2
I cilaJkhd Nfhl;bd; 

rkd;ghl;ilf; fhz;f. ,f;NfhL yx, mr;Rf;fis KiwNa BA,  vDk; Gs;spfspy; ntl;bd; 

23
2

5
−= AB vdf;fhl;Lf. 52=AB vdpd;   If; fz;L AOB gug;G 4 rJu myFfs; 

vdf;fhl;Lf. 
 

( ), 2 1P   −  

Nfhl;bd; rkd;ghL  

2

1)12(
=

−

−−





x

y
 

 −=−− xy )12(22  

0)23(2 =−+− yx  

)0),23(()23(0 −−−−==  Axy  








 −


−
==

2

23
,0

2

23
0


Byx  

 
( )

2

2 3 2
(3 2)

4
AB




−
= − − +  

5
3 2 2 5

2
AB = − =  

3 2 4 − =  

3 2 4 − =   

 

( ) 2

2
( )

3





+  =

−  = −
 

)2,0(),0,4(2 −= BA  

AOB  gug;G   
1

4 2
2

=  −  4=  

05 

05 

05 

2,  =   

05 

05 

05 

05 

05 
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9) 0116422 =+−−+ yxyx vDk; tl;lj;ij 03 =−+ yx vDk; NfhL njhLk; vdf;fhl;b> 

njhLGs;spapd; Ms;$iwf;fhz;f. 03 =−+ yx ,w;F rkhe;jukhd tl;lj;jpw;fhd kw;wa 

njhlypapd; rkd;ghL 07 =−+ yx vdf;fhl;Lf. 
 

0116422 =+−−+ yxyx  

ikak; )3,2(C  

Miu  cfgr −+= 22  

1194 −+=  

    2=r  

 

3 0x y+ − = ,w;F  

)3,2(C ,y; ,Ue;jhd ⊥J}uk; 
2 3 3

1 1

+ −
=

+
 

2
2

2
==  

/ Miu=⊥ J}uk; njhLk;. 

0116422 =+−−+ yxyx  

xyyx −==−+ 303  

011)3(64)3( 22 =+−−−−+ xxxx  

0122 =+− xx 2( 1) 0 1x x − =  = 2y =                       

 

)2,1(N  

),( yxM  vd;f
1 2

2, 3
2 2

x y+ +
 = =   

)4,3(4,3 Myx ==  

kw;iwa njhlyp 0=++ yx  

7)4,3( −=   

07 =−+ yx  

 
 
 
 
 

 

  M  

N  

C(2,3) 

x + y - 3=0 

 

 

05 

05 

05 

05 

05 
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10) 
2 2( ) 6cos 16sin cos 6sin 3f x x x x x= + − + vdf;nfhs;Nthk;. )(xf  I tbtk; cos(2 )a x b− +

vDk; tbtpy; vLj;Jiuf;f. ,q;F ( 0), , 0
2

a b


 
 

   
 

vd;gd fzpf;fg;glNtz;ba khwpypfs;. 

13)(7 − xf  vd;gij ca;j;jwpf. 

2 2( ) 6cos 16sin cos 6sin 3f x x x x x= + − +  

2 26(cos sin ) 16sin cos 3x x x x= − + +  
6cos2 8sin2 3x x= + +  
2(3cos 2 4sin 2 ) 3x x= + +  

3 4
2 5 cos 2 sin 2 3

5 5
x x

 
=  + + 

 
             

( )10 cos 2 cos sin 2 sin 3x x = + +       

3
cos

5

4
sin

5





=

=

 

( ) 10cos(2 ) 3f x x = − +  

( ) 9cos(2 ) ;f x x b= − +   

10,a =  3,b =  1 3
cos

5
 −  
=  

 
 

 

1 cos(2 ) 1x −  −   

10 10cos(2 ) 10x  −  −   

10 3 10cos(2 ) 3 10 3x  − +  − +  +  

3)(7 − xf  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

,q;F  
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11)  
 

a) ,Ugbr;rkd;ghnlhd;wpd; %yq;fspd; ngUf;Fj;njhif kiwahf ,Ug;gpd;  

       mr;rkd;ghL nka; %yq;fisNa nfhz;bUf;Fk; vdf;fhl;Lf. 

                   20  k  vdpd; 0)1(2)2( 2 =+−−− kxkxk  vDk; rkd;ghL nka;%yq;fisf; nfhz;bUf;Fk; 

vd ca;j;jwpf.  

                   20  k MapUf;f 
2( 2) 2( 1) 0k x k x k− − − + =  vd;gjd; %yq;fs; KiwNa  , vdpd; 

k−
=+

2

2
  vdf; fhl;Lf. 

       ,jpypUe;J,  ,  %yq;fshf nfhz;l ,Ugbr;rkd;ghl;ilf; fhz;f. 

 
 

02 =++ cbxax vd;f ,q;F , ,a b c with 0a  

 %yq;fs; ( ),   

0
c

a
 =   

0 0ac ac  −   

Consider 
2 4b ac = −  

0  
/ %yq;fs; nka;  
         

),(0)1(2)2( 2 →=+−−− kxkxk  

2( 1)
,

2 2

k k

k k
  

−
+ = =

− −
 

 

0 2k   vdpd; 0
2


−k

k
 

0  

/ nka; %yq;fis nfhz;bUf;Fk;.  

 

Consider ( )  2
222
++=+  

 222 ++=  

,222  −+=  0   

 

 4)( 2 −+=   

2

4

)2(

)1(
4

2

2

−
−

−

−
=

k

k

k

k
 

2

2

4 ( 1) ( 2)

( 2)

k k k

k

 − − − 
=

−
 

05 

05 

05 15 

05 05 

05 

05 

05 25 

05 

05 

05 

05 
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( )
2

2

)2(

14

−


=+

k
  

2
,

2k
  + =

−
          0 +   

 
2

,
( 2)k

=
− −

 2k   

 

2

2 k
  + =

−
  

  = ,−=  0   

 

         
2−

−
=

k

k
 

k

k

−
=

2
   

/  ,  I %yq;fshf nfhz;l rkd;ghL  

0))(( =−−  xx  

0)(2 =++−  xx  

0
22

22 =
−

+
−

−
k

k
x

k
x  

02)2( 2 =+−− kxxk  

 

b) bxaxxf 22)( 2 ++=  vdTk; bxcxxg ++= 2)( 2
 vdTk; nfhs;Nthk;. ,q;F , ,a b c MFk;. 

)(xf  MdJ )2(),1( −+ xx  vd;gtw;why; tFf;fg;gLk; NghJ kPjpfs; KiwNa 12,6−  MfTk; 

)()( xgxf +  vd;Dk; gy;YWg;gpapw;F xU fhuzp ( 2)x +  vdTk; jug;gbd; cba ,,  ,d;   

ngWkhdq;fisf; fhz;f.  

 NkYk; cba ,,  vd;gtw;wpd; ,g;ngWkhdq;fSld; vy;yh x  ,w;Fk; )(3)( xgxf        

vdf;fhl;Lf. 

bxaxxf 22)( 2 ++=  

)1( +x My; tFf;f kPjp 6)1( −=−f  

62)1(2)1( 2 −=+−+− ba  

42 −=+ ba        ………….(1) 

)2( −x My; tFf;f kPjp 12)2( =f  

122222 2 =++ ba  

824 =+ ba        ………….(2) 

)1()2( −  123 = a  

55 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 
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4=a  

                 4)1( −=→ b  
2( ) 2g x cx x b= + +  

2( ) ( ) ( ) 4 3f x g x a c x x b+ = + + +  

,124)4()()( 2 −++=+ xxcxgxf  

)2( +x My; tFf;f kPjp ,0)2()2( =+ gf  ( 2)x − fhuzp 

 
2(4 ) (2) 4 ( 2) 12 0c +  +  − − =  

       4 2 3 0c+ − − =  

1c =  

 

1,4,4 =−== Cba  

824)( 2 −+= xxxf  

42)( 2 −+= xxxg  

Consider )42(3824)(3)( 22 −+−−+=− xxxxxgxf  

   442 +−= xx  
2)2( −= x  

0  

0)(3)( − xgxf  

)(3)( xgxf   

 
12)  

a) SRINIVASA RAMANUJAN vDk; ngaupy; cs;s vOj;Jf;fspy; 5 vOj;Jf;fshf njupe;J 

Mf;fg;glf;$ba 5 vOj;Js;s nrhy;ypy;> 

i)   5 vOj;Jf;fSk; NtW Ntwhditahf ,Ug;gpd; 

ii) ,uz;L vOj;Jf;fs; A MAk;, kw;iwa %d;Wk; A jtpHe;j NtW       

            NtwhditahAk; ,Ug;gpd;  

iii)  A,N jtpHe;j vitNaDk; 5 vOj;Jf;fshapUg;gpd; mikf;fj;jf;f nrhw;fspd;    
vz;zpf;ifiaf; fhz;f.  

 SRINIVASA RAMANUJAN 

S-2, R-2, I-2, N-3, V-1, A-5, M-1, U-1, J-1 

i. 9

5

9!
15120

4!
P = =  

 
  

ii. 8

3

5! 8! 5!
3360

2! 5! 3! 2!
C  =  =


 

 

15 

05 

05 

05 

05 

05 

05 

05 

40 

05 

05 

05 

05 

10 

10 
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iii.  
tif NrHkhdk; tupirkhw;wk; 

X  X  o  o  ξ 3 5

2 1 15C C =  5!
15 450

2! 2!

 
= 

 
 

X  X  ξ O  □ 603

6

1

3 = CC  5!
60 3600

2!

 
= 

 
 

X  ξ O  □  ∆ 215

7 =C  21 5! 2520 =  

 

/nkhj;jk;  = 450 + 3600+2520 

  = 6570 

 

b) r + ,w;F 
27 14 1

( 1)( 2)
r

r r
U

r r

+ −
=

+ +
 vdf; nfhs;Nthk;. 

r +  ,w;F 
21 +

+
−

+
=

r

CBr

r

Ar
U r  Mf ,Uf;fj;jf;fjhf CBA ,,  vDk; khwpypfspd; 

ngWkhdq;fisf; fhz;f.  

,jpypUe;J r +  ,w;F 
1

( ) ( 1)
8

rr
U f r f r= − +  MFkhW )(rf  [f; fz;L,     n +  

,w;F 
1

1 ( 1)

8 2 8 ( 2)

n
r

r n
r

U n

n=

+ 
= − 

+ 
  vdf;fhl;Lf. 

Kbtpy; njhlH 
1 8

r

r
r

U

=

 
 
 

  xUq;FfpwJ vd ca;j;jwpe;J> mjd; $l;Lj;njhifiaf; fhz;f. 

mj;Jld; 
1

5 1

12 8 2

n
r

r
r

U

=

 
  

 
  vdTk; fhl;Lf.  

 

)2)(1(

1147 2

++

−+
=

rr

rr
U r   ……………….(1)  

)2()1( +

+
−

+
=

r

CBr

r

Ar
U r   ……………….(2) 

)2)(1(

)1)(()2(

)2)(1(

1147 2

++

++−+
=

++

−+


rr

rCBrrAr

rr

rr
 

2 2 27 14 1 2r r Ar Ar Br Br Cr C + − = + − − − −  

CrCBArBArr −−−+−=−+ )2()(1147 22  

BAr −= 7][ 2    ……………….(3) 

CBAr −−= 214][   ……………….(4) 

khwpyp CC =−=− 11  

BA −= 215)4(    

A=− 8)3()4(  

(3) 1B =  

05 

05 

05 

05 

05 

05 

10 

05 

05 

05 15 

0 

40 
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)2(  
)2(

1

)1(

8

+

+
−

+
=

r

r

r

r
U r  

( )1

1

8 8 1 8 ( 2)

r

r r r

U r r

r r−

+
= −

+ +
 

);1()(
8

=−= rfrf
U

r

r  ,y; ( )
8 ( 1)r

r
f r

r
=

+
 

)1()(
8

+−= rfrf
U

r

r   

1r =     1

1
(1) (2)

8

U
f f= −       

2r =    2

2
(2) (3)

8

U
f f= −  

3r =    ( ) ( )3

3
3 4

8

U
f f= −  

 
 
 

                                       1r n= −  1

1
( 1) ( )

8

n

n

U
f n f n−

−
= − −  

                                       r n=           ( ) ( 1)
8

n

n

U
f n f n= − +  

$l;l
=

+−=
n

r
r

r nff
U

1

)1()1(
8

 

)2(8

1

21

1

+

+
−


=

n

n
n

     ; from(5) 


= +

+
−=

n

r
nr

r

n

nU

1 )2(8

1

2

1

8
  ……………….(6) 

 


= +

+
−=

n

r
nr

r

n

nU

1 )21(8

11

2

1

8
 

1

1

8 2

n
r

r
r

U
n

=

→ →  xUq;Fk;.  




=

=
1 2

1

8r
r

rU
 

27 14 1

8 8 ( 1)( 2)

r

r r

U r r

r r

+ −
=

+ +
 

1

1

7 14 1 20 5

8 8(2)(3) 8 2 3 12

U + −
= = =

 
 

05 

05 

05 

05 

05 

05 

05 

05 
40 

0 

05 

05 

05 

05 
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+Zr ,w;F 
27 14 1

0
8 8 ( 1)( 2)

r

r r

U r r

r r

+ −
= 

+ +
 

1

1
1 18 8 8

n
r r

r r
r r

U U U

= =

    

1

5 1

12 8 2

n
r

r
r

U

=

    

1

5 1

12 8 2

n
r

r
r

U

=

    

 
13)  

a)  

1 3 0 1
2 5

2 0 , 2 ,
2 3

2 1 0

A B b C

a

   
    

= = =      −    −   

 vdf; nfhs;Nthk; ,q;F ,a b . 

 CBAT = vdTk; nfhs;Nthk; 2,2 == ba  vdf; fhl;Lf.  

  MapUf;f jhak; P MdJ TP A B D= +  vd tiuaWf;fg;gLfpwJ.                 

,q;F 







=

2

1

1

1
D  MFk;. ,d; vg;ngWkhdj;jpw;Fk; 1−P cz;L vdf;fhl;Lf. 

,g;NghJ 1= vdf;nfhs;Nthk;. 1−P  [ vOjp, ,jpypUe;J DBAEP T 2+=  MFkhW 22  
gUkDs;s jhak; E If; fhz;f. 

 

1 3 0 1
2 5

2 0 , 2 ,
2 3

2 1 0

A B b C

a

   
    

= = =      −    −   

 

      CBAT =

 

   

0 1
1 2 2 5

, 2
3 0 2 2 3

1 0

a
b

 
    

 =     −    − 
 

      
0 4 1 2 0 2 5

0 0 2 3 0 0 2 3

a b+ − + +   
=   

+ − + + −     

      








−
=







 +

−

−


3

5

2

2

3

12

2

4 ba

 
      224 ==− aa  
 
    2512 ==+ bb  

 

      DBAP T +=    ………….(1)  

          
DC +=

 

        








+








=

2

1

1

1

3

5

2

2


 

05 

05 

05 

35 

0 

05 

10 

05 

05 

05 

25 

0 
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








+

+

−

+
=

32

5

2

2








P

 

( 2)(2 3) ( 2)( 5)P    = + + − − +

 

       

1642 ++= 

 12)2( 2 ++= P

 
………….(2)

 
vy;yh 

 
,w;Fk; 0P  

/ vy;yh   ,w;Fk; 1−P cz;L  
 

1= vdpd; 21= PQ  










−
=

5

6

1

3
P  








 −
= −

3

6

1

511

P
P

 








 −
=−

3

6

1

5

21

11P  

1

5 6

21 21

1 3

21 21

P−

− 
 

 =  
 
 
 

 

1

5 2

21 7

1 1

21 7

P−

− 
 

 =  
 
 
 

 

DBAEP T 2+=  

                       DDBAT ++= )(  

,DPEP +=   D ,y; 1=  [ ,l  
1 1( ) ( )EP P P D P− − = +  

1 1 1( )E PP PP DP− − −= +  
1−+= DPIEI  

5 2

1 0 1 1 21 7

0 1 1 2 1 1

21 7

E

− 
    

 = +     
    
 
 

 

        

5 1 2 1

1 0 21 21 7 7

0 1 5 2 2 2

21 21 7 7

− 
+ +  

= +   
−   + + 

 

 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

30 

0 

10 

0 
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2 1

1 0 7 7

0 1 1
0

3

− 
  

= +   
  
 
 

    

2 1
1

7 7

1
1

3

E

− 
+ 

 =  
 
 
 

 

9 1

7 7

1
1

3

E

− 
 

 =  
 
 
 

                 

                                      

b) Z  vDk; rpf;fy; vz; (cos sin )Z r i = + ;  0,r  0
2


   vdf;nfhs;Nthk;. P  vd;gJ 

rpf;fy; vz; Z  I Mfz; tupg;glj;jpy; tifFwpf;Fk; Gs;spahFk;. ,J )0,2(  I ikakhfTk;, 

cw;gj;jp ClhfTk; nry;Yk; tl;lj;jpy; cs;sJ. Q

 

vd;gJ ( )2Z −

 

vDk; rpf;fy; vz;iz 

tiff;Fwpf;Fk; Gs;spahFk;. Mfz; tupg;glj;jpy; Q  If; Fwpj;J> ,jpypUe;J 

( )2 2 cos 2 sin 2Z i − = +  vdf;fhl;Lf. ,g;NghJ 
6


 =  vdf;nfhs;Nthk;. R  MdJ i2  vDk; 

rpf;fy; vz;  tiff;Fwpf;Fk; Gs;spahFk;.  ( 2) 2Z i− +  vDk; rpf;fy; vz; Mfz; 

tupg;glj;jpy; tiff;Fwpf;Fk; Gs;sp S  vdpd;> S  ,Uf;Fk; ,lj;ij tpsf;fp tan 2 3
12

 
= − 

 
 

vd;gij ca;j;jwpf.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

05 

25 

0 

05 
05 

05 
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),()sin(cos  rPirZ +=  

 cos42)cos2( == rr  

2 2Z OQ− = =  

/ 2 2(cos 2 sin 2 )Z i − = +  

2 2 cos sin
6 3 3

Z i
  


 

=  − = + 
 

 

   i31+=  

02)2( ZiZ =+−  (vd;f) vd;gJ OQ,OR [ mLj;Js;s gf;fq;fshf nfhz;L 

tiuag;gLk; ,izfuk; ORSQ vdpd; S ,y; ,Uf;Fk;.  
 

iZZ 2)2(0 +−=  

       ii 2)31( ++=  

iZ )23(10 ++=  

=OROR  / OQSR xU rha;rJuk;  

 OSN  ,y; 0

0

Re( )
tan

12 Im( )

Z

Z


=  

32

1

+
= . 

tan 2 3
2


 = −  

 

c)  
3 3 3(cos sin ) (4cos 3cos ) (3sin 4sin )i i     + = − + −  vdf; fhl;Lf.  

,k;KbitAk;, j Nkha;tupd; Njw;wj;ijAk; gad;gLj;jp, 

i) 3sin 3 3sin 4sin  = −  vdTk; 

ii) 
3cos3 4cos 3cos  = −  vdTk; fhl;Lf.  

 

( )
3 3 2 2 3cos sin cos 3cos ( sin ) 3cos ( sin ) ( sin )i i i i       + = + + +  

3 2 2 3cos 3 sin (1 sin ) 3cos (1 cos ) sini i     = + − − − −  

3 3 3(cos sin ) (4cos 3cos ) (3sin 4sin )i i      + = − + −  

3 3cos3 sin3 (4cos 3cos ) (3sin 4sin )i i      + = − + − ,  (j Nkha;tupd; Njw;wg;gb) 

(nka;) 3cos3 4cos 3cos   = −  

(fw;gid) 3sin 3 3sin 4sin   = −  

 

 

05 

05 

05 

05 

05 

05 

15 

0 

15 

0 

10 

0 

05 

05 10 

0 

05 

05 

10 
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14)  
 

a) 1x   ,w;F  
3

2

)1(

596
)(

−

++
=

x

xx
xf  vdf;nfhs;Nthk;. 1x   ,w;F )(xf  ,d; ngWjp )(' xf  

MdJ 
4)1(

)4)(1(6
)('

−

++−
=

x

xx
xf  ,dhy; jug;gLfpwJ vdf;fhl;Lf. 

,jpypUe;J, )(xf jplkhf mjpfupf;Fk;> jplkhff; FiwAk; x ,d; tPr;Rf;fisf; fhz;f.  

mZF NfhLfs;> ntl;Lj;Jz;L> jpUk;gy; Gs;spfs; Mfpatw;iwf; fhl;b )(xfy =  ,d;    

tiuig gUk;gbahf tiuf.  

1x ,w;F )(xf  ,d; ,uz;lhk; ngWjp "( )f x  MdJ 
5)1(

)32)(7(6
)("

−

++
=

x

xx
xf

 vdj;jug;gbd;, )(xfy = ,d; tiugpd; tpgj;jpg; Gs;spfspd; x Ms;$Wfisf; fhz;f.  

 

1;
)1(

59
)(

3

2


−

++
= x

x

xx
xf  

6

223

)1(

1.)1(3).596()912()1(
)('

−

−++−+−
=

x

xxxxx
xf  

2 2

6

3( 1) ( 1)(4 3) (6 9 5)

( 1)

x x x x x

x

 − + + − + + 
=

−
 

 
4

2

)1(

81023

−

−−−
=

x

xx
 

4

2

)1(

)45(6
)('

−

++−
=

x

xx
xf  

1;
)1(

)4)(1(6
)('

4


−

++−
= x

x

xx
xf  

1=x  ,y; )(' xf tiuaWf;fg;glhJ  

1=x epiyf;Fj;J mZFNfhlhFk;. 

epiyahd Gs;spfspy; 0)(' =xf  

    4,1 −−= x  

 
 
 
 
 
 
 

)(xf jplkhf mjpfupf;Fk; tPr;R 4 1x−   −  

)(xf jplkhf FiwAk; tPr;R 4x− −  or  1 1x−    or  1 x  +  

x 

f (x) 

-4 -1 1 

FiwAk; 
-   

$Lk;   
+   

FiwAk; 
-   

FiwAk; 
-   

15 

05 
20 

0 
05 

05 

05 05 05 05 

05 

05 
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)(xfy =  

3

2

)1(

596

−

++
=

x

xx
y  

)5,0(50 −−== yx  

05960 2 =++= xxy  

  056481 −=  

/ tiuG x mr;ir ntl;lhJ 

2

2 3

3 3

3

9 5 9 5
6 6

1 1
1 1

x
x x x x

y

x x
x x

   
+ + + +   

   
= =

   
− −   

   

 

0x y→ →  

/ 0=y vd;gJ fpil mZf;NfhL. 

 
2

3

6 9 5

( 1)

x x
y

x

+ +
=

−
 

epiyahd 4,1 −−=x  

→−−−=−= )
4

1,1(
4

11 yx caHT 

→−−−=−= )
25

13,4(
25

134 yx ,opT 
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)("
2

2

xf
dx

yd
=  

( )
0

)1(

2
3)7(

12
52

2

=
−

++
=

x

xx

dx

yd
vdpd; 

2
3,7 −−=x  

07
2

2

−−=
dx

yd
x   

07
2

2

+−=
dx

yd
x   

0
2

3
2

2

−−=
dx

yd
x   

0
2

3
2

2

+−=
dx

yd
x   

/ tpgj;jpg;Gs;spfs; 37,
2

x = − −  

 
 

b) mUfpy; cs;s cUtpy; epow;wg;gl;l gpuNjrk; MdJ 

AB y= ,m BC x= m vDk; ePs> mfyq;fisAk;, 

khwhr;Rw;wsT 2 p m  IAk; nfhz;l nrt;tfj;jpy; 

,Ue;J xt;nthU cr;rpfisAk; ikakhfTk; 
2

x
m  I 

MiuahfTk; nfhz;l fhy; tl;lq;fs; ePf;fpg; ngwg;gl;l  

Gw;jiuiaf; fhl;LfpwJ. 0 x p   ,w;F Gw;wiuapd; gug;gsT ( )x  MdJ 

24
( )

4
x px x

 +  
 = −  

  

2m  ,dhy; jug;gLfpwJ vdf;fhl;Lf.  

4

2

+
=


p
x  m  ,y; gug;G   caHT vdf;fhl;b> mg;NghJ ( )2:2: += yx  vdTk; fhl;Lf.  

pyx 2)(2 =+  

pyx =+   ……………(1) 

gug;gsT ∆(x) = nrt;tfg;gug;G-4(fhy;tl;lg;gug;G) 

  

2

2

x
xy 

 
= −  

 
 

4
)(

2x
xyx


−=  

      
4

)(
2x

xpx


−−=  

7−= x ,y; tpgj;jp 

2
3−= x ,y; tpgj;jp 
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( ) 2

4

4
)( xpxx

+
−=


   

x Fwpj;J tifapl  

   
( )4( )

1 2
4

d x
p x

dx

 +
=  −   

   
( )4

2
4

p x
 +

= −  

( )4( ) 2

2 4

d x p
x

dx





+  
= − − + 

 

epiyahd Gs;spfspy; 
4

2
0

)(

+
==





p
x

dx

xd
 

0
)(

4

2
0 




+


dx

xdp
x


   

0
)(

4

2





+ dx

xd
px

p


 

4

2

+
=


p
x  

( ) ( )4 2( ); 1x x y from + = +  

yx 2)2( =+  

)2(:2:
2

2
+=

+
= 


yx
y

x
 

 
 

15)  

a) vy;yh x  ,w;F,  

5 4 2 2 2 2 2 2 24 27 10 28 ( 1)( 4) ( 4) ( 1) ( 4)x x x x x x x x x  − − − −  + + + + + + +  
2( 1)x x+ +  

MFkhW  ,,, Mfpa khwpypfspd; ngWkhdq;fisf; fhz;f.  

,jpypUe;J 
222

245

)4()1(

2810274

++

−−−−

xx

xxxx
 Ig; gFjpg; gpd;dq;fspy; vOjp,  

dx
xx

xxxx
 ++

−−−−
222

245

)4()1(

2810274
 If; fhz;f.  

b) 

1

1 2

1

2

tan 2 1I x−= − dx  vdf;nfhs;Nthk;.

1

2
1

2

1

4 2 1
I dx

x


= −

−
  vdf;fhl;b> 

 =






−

x2

1
cos 1

 vDk; gpujpaPl;ilg; gad;gLj;jp, I  ,d; ngWkhdj;ijf; fhz;f. 

 ,y; ∆ caHT 
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c) ( )
1

ln 1 4
2 ( 1)( 4)

d
x x

dx x x
+ + + =

+ +
  vdf;fhl;Lf. ,q;F 1−x . 

    ,jpypUe;J 
++

dx
xx )4)(1(

1
 If; fz;L,  

 

1

0

1 1 5 2
ln

2 3( 1)( 4)
dx

x x

 +
=   + +  

  vdf;fhl;Lf. 

          a xU khwpypahf cs;sNghJ NgW 
0 0

( ) ( )

a a

f x dx f a x dx= −   Ig;gad;gLj;jp,        

1

0

1

( 2)( 5)
dx

x x− −
 ,d; ngWkhdj;ijf; fhz;f.  

 

(a) 
5 4 2 2 2 2 2 2 2 24 27 10 28 ( 1)( 4) ( 4) ( 1) ( 4) ( 1)x x x x x x x x x x x   − − − −  + + + + + + + + +  

0250281027411 +++=−+−−−−=  ox x 22550 −==−   

5 4 2 4 2 4 2 2 2 24 27 10 28 ( 1)( 8 16) ( 8 16) ( 2 1)( 4) ( 2 1)x x x x x x x x x x x x x x x   − − − −  + + + + + + + + + + + + +    

=1][ 5x  

 ++=− 4][ 4x  

           =−+−=− 3214  

++=  280][ 3x  2−=  

2,3,2,1 −=−=−==   

5 4 2 2 2 2 2 2 2 24 27 10 28 ( 1)( 4) 2( 4) 3( 1) ( 4) 2 ( 1)x x x x x x x x x x x− − − −  + + − + − + + − +  

222

2222222

222

245

)4()1(

)1(2)4()1(3)4(2)4)(1(

)4()1(

2810274

++

+−++−+−++


++

−−−−

xx

xxxxxxx

xx

xxxx

( )2222222

245

4

2

4

3

)1(

2

1

1

)4()1(

2810274

+
−

+
−

+
−

+


++

−−−−


x

x

xxxxx

xxxx
 

( )

5 4 2

22 2 2 2 2 2

4 27 10 28 1 2 3 2

( 1) ( 4) 1 ( 1) 4 4

x x x x x
dx dx

x x x x x x

 
− − − −  

= − − − 
+ + + + + +  

   

2 2 2

2

1 1
2 ( 1) 3 ( 4) (2 )

1 4
dx x dx dx x x dx

x x

− −= − + − − +
+ +     

   ( )
1 2 1

1( 1) 3 ( 4)
ln 1 2 tan

21 1 2 1

x xxx C
− −

−+ +
= + − − − +

−  −
, 

  

  ,q;F C vNjl;ir khwpyp 

   ( )1

2

2 3 1
ln 1 tan

21 2 4
xx C

x x

−= + + − + +
+ +
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(b) 

1

1 2

1
2

tan 2 1I x dx−= −  

     ( )
1

1 2

1
2

tan 2 1x dx−= −  

     ( )
( )

( )
11 1

1 2 2 2

2
1 212

2

1 1
tan 2 1 . 2 1 4

2
1 2 1

x x x x dx

x

−
− = − −   −  

  
+ −

  

     
−

−−= −−

1

2
1

2
22

2
11

122

2
0tan

2

1
1tan dx

xx

x
 

 
1

2
1

2

1

4 2 1
I dx

x


= −

−
  

4

0

1 1
sec tan

4 tan 2
I d




  


= −   

    
4

0

1
sec

4 2
d




 = −   

      4

0

1
ln(sec tan

4 2


 = − +  

    ( )
1

ln 2 1 ln1
4 2

  = − + −
 

 

( )
1

ln 2 1
4 2

I


= − +  

 
 

(c) ( )
1 1

2 2
1 1 1

ln 1 4 ( 1) .1 ( 4) .1
2 21 4

d
x x x x dx

dx x x

− − 
+ + + =  + + + 

+ + +  
 

( )
)4)(1(2

1
41ln

++
=+++

xx
xx

dx

d
  

( ) 
++

=








+++ dx
xx

dxxx
dx

d

)4)(1(2

1
41ln  

    
++

= dx
xx )4)(1(

1

2

1
  

( ) ,41ln2
)4)(1(

1
Cxxdx

xx
++++=

++
  C vNjl;ir khwpyp 

 

( ) 1
0

1

0

41ln2
)4)(1(

1
+++=

++
 xxdx

xx
 

gpujpaPL =






−

x2

1
cos 1

 

1
0

2
x =  =  

1
4

x


=  =  

cos
2

1
=

x
 

      2 secx =  
2 sec tanxdx d   =  
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1 1

0 0

1 1

( 2)( 5) (1 2)(1 5)
dx dx

x x x x
=

+ + − − − −
   













 +
=

++
 3

25
ln2

)4)(1(

1
1

0

dx
xx

……………………….(1) 

( ) ( )
1 1

0 0 0 0

1 1
,

( 2)( 5) (1 2)(1 5)

a a

dx dx f x dx f a x dx
x x x x

= = −
+ + − − − −

          

   = 
−−−−

1

0 )4)(1(

1
dx

xx
 

                                    = 
−−

1

0 )4)(1(

1
dx

xx
 

                                    )1(;
3

25
ln2 from













 +
=  

 

16) ),( P  vdTk; l  vd;gJ 0=++ cbyax  ,dhy; jug;gLk; NeHNfhL vdTk; nfhs;Nthk;> P   

,ypUe;J l   ,w;F tiuAk; nrq;Fj;J J}uk; 
2 2

a b c

a b

 + +

+
 vd epWTf. 

NfhL l  MdJ 01543 =+− ayx  vdf;nfhs;Nthk;. ,q;F 0a  MFk; . ( , 2 ),A a a    

(2 ,4 )B a a  vd;gd NfhL l  ,w;F xNu gf;fj;jpy; ,Uf;fpd;wd vdf; fhl;Lf.  

l Ij; njhLtdTk;, KiwNa BA, I ikaq;fshf nfhz;Ls;sdthfTk; cs;s 
21 , SS vDk; 

tl;lq;fspd; rkd;ghLfis a  ,d; rhHgpy; fhz;f.  

( )0a   ,d; vy;yh ngWkhdq;fspw;Fk; 
21 , SS  vd;gd epkpH Nfhzj;jpy; ntl;Lk; vdf;fhl;Lf.  

,g;NghJ 2=a  vdf; nfhs;Nthk;. tl;lq;fs; 
21 , SS  vd;gtw;wpd; rkd;ghLfis vOJf.  

NfhL l  ,dJk; NfhL AB  ,dJk; ntl;Lg;Gs;sp C  vdf; nfhs;Nthk;. C ,d; Ms;$Wfisf; 

fhz;f. 

 
21 , SS  Mfpatw;wpw;F C  ,D}lhf cs;s kw;iwa njhlypapd; rkd;ghl;il fhz;f. 

 

,d; gbj;jpwd; 
a

b
= −  

PN

b
m

a
 =  

PN ,y; ),( yxQ vd;f. 

( )
b

PN y x
a

  − = −  

 
x y

t
a b

 − −
 = =  Vd;f ,q;F t  
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P(α,β) 

lcbyaxl =++ 0:  
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,x at y bt = + = +  

( , )Q at bt N  + +  vd;f 

0=++ cbyax  ,y; ,l  

( ) ( ) 0a at b bt c + + + + =  

)()( 22 cbabat ++−=+   

22

)(

ba

cba
t

+

++
=


 

),(),,( btatNP ++   

2 2( ) ( )PN at bt   = + − + + −  

222 )( tba +=  

)(

)(
22

2

ba

cba

+

++
=


 

22 ba

cba
PN

+

++
=


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

01543: =+− ayxl  

)4,2().2,( aaBaaA  I ayx 1543 +− ,y; ,l  

)154423)(15243( aaaaaa +−+−  

aa 510 =  

250 0a=  , 0a   

 

/ NfhL l ,w;F A,B vd;gd xNu gf;fj;jpy; mikAk;  

C(6,12) 

l:3x-4y+15a=0 

r1 

r2 

M 

S1 =0 

S2 =0 

B(2a,4a) 

A(a,2a) 
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1 2

3 4 2 15 3 4 4 15
,

9 16 9 16

a a a a a a
r r

 −    −  
= =

+ +
 

 

 

a
a

r 2
5

10
1 == .             a

a
r ==

5

5
2  

22 2 2 2 2

1 2( ) ( 2 ) (2 ) , ( 2 ) ( 4 )S x a y a a S x a y a a − + − =  − + − =
 

2 2 2 2 2 2

1 22 4 0, 4 8 19 0S x y ax ay a S x y ax ay a  − − − + =  + − − + =  

 

 

epkpH Nfhzj;jpy; ntl;l 1 2 1 2 1 22 2g g f f C C+ = +
 

2

111 .2, acafag =−=−=
 

2

222 19.4,2 acafag =−=−=  

Consider 1 2 1 22 2 2 ( ) ( 20) 2 ( 2 ) ( 4 )g g f f a a a+ =  −  − +  −  −  

 22 164 aa +=  

2

2121 2022 affgg =+  

 

Consider 22

21 19aaCC +=+  

  220a=  

/ vy;yh a ,w;F 1 2 1 2 1 22 2g g f f C C+ = +  

/ vg;NghJk; 21 , SS vd;gd epkpHNfhzj;jpy; ntl;Lk;.  

 

2=a  vdpd;  048422

1 =+−−+ yxyxS  

07616822

2 =+−−+ yayxS  

)8,4(),4,2(2 = BAa  

8 4
4 ( 2)

4 2
AB y x

− 
 − = − 

− 
 

xyyx 202 ==−  

 

03043: =+− yxl  

xyAB 2=  (6,12)C   
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( )6,12C  ,y; ,Ue;J 21,SS vd;gtw;wpw;F tiuAk; njhlypapd; gbj;jpwd; m  vd;f  

/ njhlypapd; rkd;ghL,  

)6(12 −=− xmy  

0)612( =−+− mymx  

4),4,2( 1 = rA  

1rAM =  

( )

( )
22

2 4 12 6
4

1

m m

m

 − + −
 =

+ −
 

      
28 4 4 1m m− = +  

12 2 +=− mm  

( ) 12 22
+=− mm  

3
3 4

4
m m=  =  

,J jug;gl;l njhlypapd; gbj;jpwd;  
/ kw;iwa njhlyp y-mr;rpw;F rkhe;jukhFk;.  
 
kw;iwa njhlypapd; rkd;ghL x=6 

 
 

17)  

a)sin( ),cos( )A B A B+ +  vd;gtw;wpd; tpupTfis sin ,A cos ,A sin ,B cos B  Mfpatw;wpy;   

 vOJf. ,jpypUe;J 

i) sin2 2sin cos  =  

ii) 
2cos 2 1 2sin = −  

iii) 
3sin 3 3sin 4sin  = −  vd;gtw;iwf; fhl;Lf.  

3cos3 4cos 3cos  = −  vd;gij ca;j;jwpf.  

sin 3 ,cos3  Mfpatw;wpd; KbTfisg; gad;gLj;jp sin3 sin cos3 cos 0x x x x+ + − =  Ij;  

jPHf;f.  

b) tof;fkhd Fwpg;gPl;by; Kf;Nfhzp ABC ,y; ird; newp> Nfhird; newpiaf; $Wf.  

Kf;Nfhzp ABC ,y; tof;fkhd Fwpg;gPl;Lld; 
61

cos( )
64

A B− =  vdpd; 

2sin( )cos( ) sin 2 sin 2A B A B A B+ − = +  vDk; KbitAk;, ird; newpiaAk; gad;gLj;jp 

61
cos cos

64
a A b B c+ =  vdf;fhl;Lf.  

,jpypUe;J 3,2 == ba  vdpd; 4=c  vdf;fhl;Lf.  

 c)   ( )1 2 1sin 1 cos ( )
2

x x xe e e
− − − −− + =  vDk; rkd;ghl;il jPHf;f. 
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a) sin( ) sin cos cos sin ,A B A B A B+ = +   cos( ) cos cos sin sinA B A B A B+ = −  

 
 
 

i. sin 2 sin( )  = +  

sin cos cos sin   = +  

 sin2 2sin cos  =  

 

ii.  cos 2 cos( )  = +  

             cos cos sin sin   = −  

 2 2cos sin = −  
2 2(1 sin ) sin = − − −  

2cos 2 1 2sin  = −  
 

iii. sin 3 sin( 2 )  = +  

sin cos2 cos sin2   = +   

2sin (1 2sin ) cos .2sin cos    = − +  
2 2sin 2sin 2sin (1 sin )   = − + −  

3sin 3 3sin 4sin  = −  

 

3sin 3 3sin 4sin
2 2 2 2

   
    

     
→ −  − = − − −     

     
 

 

33
sin 3 3cos 4cos

2


  

 
− = − 

 
 

3cos3 3cos 4cos   − = −  

3cos3 4cos 3cos   = −  
 

sin3 sin cos3 cos 0x x x x+ + − =   

3 3(3sin 4sin ) sin (4cos 3cos ) cos 0x x x x x x − + + − − =  
3 34(sin sin cos cos ) 0x x x x− + − =  

( ) ( )3 3sin cos sin cos 0x x x x − − − =  

2 2(sin cos ) (sin cos )(sin sin cos cos ) 0x x x x x x x x− − − + + =  
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1
(sin cos ) (sin cos )(1 sin 2 ) 0

2
x x x x x− − − + =  

1
(sin cos ) 1 (1 sin 2 ) 0

2
x x x

 
− − − = 

 
 

1
sin 2 (sin cos ) 0

2
x x x− =  

sin2 0x =  or  sin cos 0x x− =    

sin2 sin0x =                                        sin cosx x=     

                              ;1tan =x   cos 0x   

0.)1(2 nnx −+=     tan tan
4

x


=    

;
2

x n n


=     ;
4

x m m


= +    

 
 

b)   
 
 
 
 
 
 
 
 
 

 

RuleSin−   
sin sin cos

a b c

A B C
= =  

RuleCos−  2 2 2 2 cosa b c bc A= + −  

 

61
cos( )

64
A B− =  

61
2sin( )cos( ) sin( )

32
A B A B A B + − = +  

61
sin 2 sin 2 sin

32
A B C+ =   A B C + + =  

      CBA −=+   

61
2sin cos 2sin cos sin

32
A A B B C+ =   

A B c 

a b 

C 
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61
2 cos 2 cos

64
ka A kb B kc+ =   

Sin Rule−  
1

sin sin sin

a b c

A B C k
= = =  vd;f 

 

61
cos cos

64
a A b B c + =  

3,2 == ba  vdpd; 

( )2 2 22 2 2 61

2 2 64

a c bb c a
a b c

bc ac

+ −+ −
 + =  Cos Rule−  

( )22 3 4 92(9 4) 61

2 3 2 2 64

cc
c

c c

+ −+ −
+ =

 
 

16

613
)5(9)5(4

2
22 c

cc


=−++  

222 183)5(144)5(64 ccc =−++  

162 = c  

4; 0c c =   

 

c)    ( )1sin 1x xe e − − − = vd;f. ,q;F 01 −− xx ee   

                                                                       0
4


    

2 1 sinx xe e − − =  

2 1
sin

x

x

e
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