
 

 

 

 

 

 

 

 

HIGHLIGHTS  

  Solution to all questions  

 

   solutions are put in way 

the student is expected to 

reproduce in the exam  

 

   taught in the class room 

the same way as the 

solution are put up here . 

That makes the student to 

easily go through the 

solution & prepare 

him/herself when he/she 

sits back to revise and 

recall the topic at any 

given point of time .  

 

   lastly, if student due to 

some unavoidable reasons , 

has missed the lecture , 

will not have to run here 

and there to update 

his/her  notes .   

 

   however class room 

lectures are must for easy 

passage of understanding  

& learning the minuest 

details of the given topic 
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                01. x = 2cos   +  3sin  

  y = 2sin   –  3cos    ans : x2 + y2  = 13 

 

02. xcos  + ysin  = a 

  xsin   –  ycos  = b  ans : x2 + y2  = a2 + b2  

 

03. x = 3sec  + 2tan  

  y = 2sec  + 3tan    ans : x2 –  y2  = 5 

 

04. acosec  + bcot   = p  

  acot   + bcosec   = q  ans : a2 –  b2 = p2 –  q2   

 

05. x  = asec  + btan      

  y = asec  –  btan    . 

 ans :      x + y  2 –   x –  y  2 = 4  

      a       b         

 

06. p  = acosec  + bcot     

ELIMINATE ANGLE          q = acosec  –  bcot             . 

 ans :      p + q 2  –   p –  q  2  = 4 

       a      b 

  

07. x  =  2sec + 3tan       

  y = 3sec –  2tan           

 ans : (2x+3y)2 –  (3x–2y)2  = 169 

 

08. tan  + sin   = m        

 tan  –  sin   = n          

  Show that :  m2  –  n2 =   4 √mn  

 

09. cot  + cos = p      

 cot  –  cos = q        

  Show that :  p2  –  q2 =   4 √pq 

 

10. x = asin + bcos  

 y = acos –  bsin 

 Show that  :(ax –  by)2  + (bx + ay)2 = (a2  + b2)2 

 

11. x =  rcos .cos , y = rcossin , z = rsin 

  Show that :  x2  + y2 + z2 = r2   
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01. x = 2cos   +  3sin   x = 3sin   + 2cos    

  y = 2sin   –  3cos   y = 2sin   –  3cos  

 

 Squaring      x2 = 9sin2 + 12sin .cos  + 4cos2   

         y2 = 4sin2   12sin .cos   + 9cos2   

      

       x2  + y2 = 13sin2      +13 cos2 

 

       x2  + y2 = 13(sin2 + cos2) 

 

       x2  + y2 = 13       ……  eliminated  

 

 

02. xcos  + ysin  = a 

 xsin    –  ycos  = b  

  Squaring     

        x2cos2   +   2xycos .sin   +   y2sin2   = a2  

       x2sin2       2xycos .sin    +   y2cos2  = b2     

 

      x2  (s in2 + cos2)     + y2(s in2 + cos2) = a2  + b2        

 

                   x2  + y2  = a2  + b2 …..   El iminated    

 

03. x = 3sec   + 2tan  

  y = 2sec  + 3tan    

  

Squaring      x2 = 9sec2  + 12sec .tan  + 4tan2    

         y2 = 4sec2 + 12sec .tan  + 9tan2    

      

       x2   y2 = 5sec2         5 tan2 

 

       x2   y2 = 5(sec2   tan2) 

 

       x2  + y2 = 5       ……  eliminated  

   

 

04. acosec   + bcot  = p  

  acot   + bcosec  = q  

  Squaring     

        a2cosec2   +   2abcosec .cot   +   b2cot2  = p2 

       a2cot2       +   2abcosec .cot    +  b2cosec2 = q2     

 

      a2  (cosec2   cot2)    + b2(cot2    cosec2) = p2   q2   

 

      a2  (1)         + b2(1)      = p2   q2       

 

                   a2   b2  = p2   q2 …..   El iminated 
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05.  x  = asec + btan   x  = asec + btan    1 + tan2 = sec2  

   y = asec –  btan   y = asec –  btan    sec2   tan2  = 1 

                           

  x + y  = 2a sec     x –  y  =    2b tan    x + y  2    x –  y  2 = 1  

                          2a     2b  

  sec = x + y       tan   = x –  y              ….   eliminated 

       2a           2b               

 

 

06.  p  = acosec + bcot  p  = acosec + bcot   1 + cot2 = cosec2  

   q = acosec –  bcot  q = acosec –  bcot   cosec2   cot2  = 1 

                           

  p + q  = 2acosec    p –  q  =   2b cot    p + q 2   p –  q  2 = 1  

                          2a     2b  

  cosec = p + q     tan   = p –  q            ….   eliminated 

      `    2a           2b  

    

 

07. x  =  2sec + 3tan   x 2    x  =  2sec + 3tan   x 3   1 + tan2 = sec2 

  y = 3sec –  2tan  x 3    y = 3sec –  2tan  x 2   sec2   tan2  = 1 

 

   2x   =  4sec + 6tan      3x   =  6sec + 9tan   2x + 3y 2  +  3x –  2y  2 = 1 

   3y  = 9sec –  6tan     2y  = 6sec –  4tan      13      13 

 

  2x + 3y = 13 sec      3x   2y =     13 tan  (2x + 3y)2 + (3x –  2y)2 = 169 

  sec  = 2x + 3y       tan  = 3x   2y         ….   eliminated 
13  13 

 

 

08.  tan + sin  = m     tan + sin   = m    tan + sin  = m 

 

  tan –  sin     = n    tan –  sin   = n    tan –  sin  = n 

 

   PROVE:              2 tan   = m + n      2 sin  = m –  n   

m2  –  n2   =   4 mn 

   tan   = m + n         sin   = m –  n  

2  2 

 

cot   =     2       cosec =    2 

           m + n          m –  n  

   NOW  

    

   1 + cot2 = cosec2        4 (m2  + 2mn + n2)   (m2    2mn + n2) = 1 

                      (m +n).(m –  n) 2   

   cosec2   cot2  = 1  

                  4 m2  + 2mn + n2    m2  + 2mn   n2 = 1  

    4     4  = 1              (m2  –  n2) 2 

   (m –n)2  (m +n)2 

                  4 4mn  = (m2  –  n2) 2   

    4  1     1  = 1  

   (m –n)2  (m +n)2         16mn  = (m2  –  n2) 2 

     

  4 (m +n)2   (m   n)2   = 1       m2  –  n2 =   4 mn  ……… PROVED  

     (m –n)2 . (m +n)2 
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09.     cot + cos     = p     cot  + cos   = p    cot  + cos   = p 

 

  cot  –  cos      = q    cot  –  cos   = q    cot  –  cos   = q 

 

   PROVE:              2 cot   = p + q      2 cos  = p –  q   

p2  –  q2   =   4 pq 

   cot   = p + q         cos   = p –  q  

2                                             2      

 

tan   =     2        sec =    2 

           p + q          p –  q  

    

NOW  

    

   1 + tan2 = sec2        4 (p2  + 2pq + q2)  (p2    2pq + q2) = 1 

                      (p +q).(p –  q)  2   

   sec2   tan2  = 1  

                  4 p2  + 2pq + q2   p2  + 2pq  q2 = 1  

    4     4  = 1              (p2  –  q2) 2 

   (p –  q)2  (p +q)2  

                  4 4pq  = (p2  –  q2) 2   

    4  1     1  = 1  

   (p –q)2   (p +q)2         16pq = (p2  –  q2) 2 

     

  4 (p +q)2    (p   q)2    = 1       p2  –  q2 =   4 pq  ………..  PROVED  

     (p –q)2 . (p +q)2 

 

 

10. x = asin + bcos  

 y = acos –  bsin   Show that  :  (ax –  by)2  + (bx + ay)2  = (a2  + b2)2  

 

   

x = bcos + asin   x a        x = bcos + asin   x b 

  y = acos –   bsin  x b        y = acos –   bsin  x a  

 

   ax  = abcos + a2sin          bx  = b2cos + absin  

   by  = abcos –   b2sin         ay  = a2cos  –   absin 

  ax –  by  =    (a2  + b2) sin     bx + ay  = (a2  + b2) cos 

 

  sin  = ax –  by            cos = bx + ay  

     a2  + b2               a2  + b2 

 

  Now  :  sin2 + cos2  = 1 

      ax –  by 2  + bx + ay 2   = 1   

      a2  + b2   a2  + b2 

 

      (ax –  by)2 + (bx + ay)2   =  (a2  + b2)2 ……… PROVED  
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11 . x =  rcos .cos , y = rcossin , z = rsin 

  Show that :  x2  + y2 + z2 = r2 

  LHS  :  x2  + y2 + z2  

     = r2cos2 .cos2 + r2cos2sin2 + r2sin2 

     = r2cos2 .(cos2 + sin2)  + r2sin2 

     = r2cos2 + r2sin2 

     = r2(cos2 + sin2) 

     = r2 

     = RHS  
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                Q’ SET  

 

01. 2cos A tan B –  2cos A –  tan B  + 1 = 0  

ans : 60o  ;  45o 

02. 3tan2 –  4√3tan  + 3  = 0   ans :  30o  ;60o   

 

03.  3cot2 –  4√3cot + 3  = 0   ans :  30o  ;60o   

 

04. 4sin2  –  2(√3 + 1)sin  + √3  = 0 ans :  30o  ;60o   

 

05.  4cos2  –  2(√3 + 1)cos  + √3  = 0 ans :  30o  ;60o   

  

               06. 3(cosec2  + cot2) = 5     ans :  60o    

    

FIND ACUTE ANGLE  &  PERMISSIBLE     07. 5tan2 + 3  = 9sec     ans :  60o    

VALUES OF SIN X   COS X   TAN X 

08. 2cos2  + 3cos  = 2 . Find cos  ans : 1 2   

 

09. 6sin2  –  11sin + 4 = 0  . Find sin  ans : 1 2   

  

10. 2cos2x + 7sinx = 5 . Find sin x   ans :  1 2 

 

11. cot x + cosec x = 5  ; f ind cos x  ans : 12 13 

 

12. 8sinx –  cosx  = 4     ans :  3 5  ; 5 13 

 

13. cos2x + 5sinx.cosx  = 3 . Find tanx ans :1 ;  2 3 
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01. 2cos A tan B –  2cos A –  tan B  + 1 = 0 

 

  2cos A(tan B –  1) –  1(tan B –  1)  = 0  

 

  (2cos A –  1) (tan B –  1)  = 0  

 

  2cos A –  1  = 0   OR   tan B  1 = 0   

 

   cos A  = 1   OR  tan B = 1   ;  A = 60o OR  B = 45o 

       2 

 

 

02. 3tan2 –  4√3tan + 3  = 0       03. 3cot2  –  4√3cot  + 3  = 0 

 

 3tan2 –  3√3tan –  1√3tan + 33  = 0     3cot2  –  3√3cot  –  1√3cot  + 33  = 0  

 

 3tan   ( tan   3)  3(tan    3)  = 0    3cot  ( cot    3)   3(cot     3)  = 0  

 

 (3 tan     3) ( tan    3) = 0       (3 cot   3) ( cot    3) = 0 

 

 3 tan   3 = 0 OR   tan     3 = 0     3 cot    3 = 0 OR   cot   3 = 0 

 

 tan  = 3     tan   = 3      cot  = 3     cot   = 3  

     3                   3 

          = 60o               tan    =  1   

 tan  =  1               cot  =  1         3 

    3                  3       

                           = 30o 

 = 30o               tan  =  3 

 

                    = 60o  

   

 

 

04. 4sin2 –  2(√3 + 1)sin  + √3  = 0     05. 4cos2 –  2(√3 + 1)cos  + √3  = 0  

    

 4sin2 –  2√3 sin   2sin + √3  = 0       4cos2 –  2√3 cos  2cos + √3  = 0 

   

  2 sin(2sin   3) 1(2sin   3) =  0      2 cos(2cos  3) 1(2cos  3) =  0 

 

  (2sin   1) (2sin   3) = 0         (2cos   1) (2cos   3) = 0 

 

  2sin   1 = 0 OR 2sin   3 = 0      2cos  1 = 0 OR 2cos  3 = 0  

 

  sin  = 1    sin = 3        cos  = 1    cos = 3 

     2        2           2        2 

 

   = 30o       = 60o          = 60o      = 30o 
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06. 3(cosec2 + cot2) = 5        07. 5tan2 + 3  = 9sec 

 

  3(1 + cot2 + cot2) = 5         5(sec2  1) + 3  = 9sec 

 

  3(1 + 2cot2) = 5            5sec2  5 + 3  = 9sec 

 

  3 + 6cot2 = 5             5sec2  2   = 9sec 

 

  6cot2 = 2              5sec2  9 sec   2   = 0 

 

  cot2  = 2              5sec2  10 sec   + 1 sec   2   = 0 

      6 

                    5sec (sec  2)  + 1 (sec   2)  = 0 

  cot2   = 1               

      3              (5sec + 1) (sec   2) = 0  

 

                    sec = 1   OR  sec = 2  

  cot   = +  1 (    is  acute )             5 

        3               

                    cos    5    cos  = 1 

  tan  = 3  ,  = 60o                   2 

                    (1   cos   1)   = 60o  

                          

 

08. 2cos2 + 3cos  = 2 .          09. 6sin2 –  11sin + 4 = 0  .  

Find permissible values of cos        Find sin 

 

  2cos2 + 3cos    2 = 0          6sin2 –  3sin –  8sin + 4 = 0 

   

  2cos2 + 4cos    cos  2  = 0       3sin  (2sin –  1)  4(2sin  1) = 0 

 

  2cos(cos + 2)   1(cos  + 2) =  0       (3sin –  4) (2sin  –  1) = 0 

 

  (2cos  1)(cos  + 2) =  0         3sin –  4 = 0  OR 2sin –  1 = 0   

 

  2cos   1 = 0  OR  cos  + 2  =  0       sin     4    OR sin = 1  

                         3        2  

  cos  = 1  OR cos     2         (1   sin   1)   

     2    (1   cos   1)       

       

 

10. 2cos2x + 7sinx = 5 . Find sin x   

 

  2(1   sin2x) + 7sinx = 5 .    

 

  2 –  2 sin2x + 7sinx = 5 .            (2sin x  1) (s in x  3)  = 0       

 

  2 sin2x   7sinx + 3 = 0            sin x  =   1  OR  sinx   3   

                       2 

  2 sin2x   6sinx  1 sinx + 3 = 0               (1   sin x    1)  

 

  2 sinx (s in x   3)  1 (s inx   3) = 0 
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11. cot x + cosec x = 5  ; f ind cos x      12. 8sinx –  cosx  = 4 

 

  cos x  +   1  = 5            8sinx –  4  = cos x  

  sin x   sin x  

                    (8sinx –  4)2  = cos2  x  

  cos x  +  1  = 5 sin x  

                    64 sin2x –  64 sin x  + 16 = 1 –  sin2x  

  Squaring on both sides        

                    65 sin2x –  64 sin x  + 15 = 0 

  (cos x + 1)2 = (5 sin x)2 

                    65 sin2x –  39 sin x–   25 sin x  + 15 = 0   

                                

  cos2x + 2cos x + 1 = 25 sin2x         13sin x (5sin x    3)   5(5sin x –  3)  = 0  

  

  cos2x + 2cos x + 1 = 25 (1   cos2x)      (13sin x   5) (5sin x    3) = 0  

 

  cos2x + 2cos x + 1 = 25    25cos2x       sin x  =  5  OR sin x  = 3 

                       13          5  

  26cos2x + 2cos x  24  =  0 

 

  13cos2x  +  cos x   12  =  0 

 

  13cos2x + 13cos x   12cos x  12  =  0 

 

  13cos x (cos x + 1)  12(cos x + 1)  =  0 

 

  (13cos x  12) (cos x + 1) = 0 

 

  cos x = 12  OR cos x =  1   

     13 

 

 

13. cos2x + 5sinx.cosx  = 3 . Find tanx 

 

  cos2x + 5sinx.cosx  =    3 

  cos2x    cos2x   cos2x 

 

  1 + 5 sin x  =    3  

     cos x  cos2x 

 

  1  +  5 tan x = 3sec2x  

 

  1  +  5 tan x = 3(1 + tan2x) 

 

  1  +  5 tan x = 3 + 3tan2x 

 

  3tan2x    5 tan x +  2  =  0  

 

  3tan2x    3tan x   2tan x  +  2  =  0  

 

  3tanx (tan x   1)   2(tan x  1)  =  0 

 

  (3tanx  2)(tan x    1)  =  0 

 

  tan x = 2  OR  tan x  = 1 

     3 
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P(x,y)   (cos ,s in)  

 

(+ , +) ( ,  +) 

( ,  ) (+ ,) 

ALL SILVER 

TEA   CUPS 

 

 

 

 

 

 

 

 

ALL –  SILVER –  TEA –  CUPS 

 

 

 

 

 

 

 

 

 

 

 

 

 

I  QUADRANT  

cos   & sin  are posi tive   

      tan  is  posi tive  

     Hence al l ratios are posi tive  

 

I I  QUADRANT  

cos   is  ve & sin  is  + ve 

      tan  is  negative  

     Hence al l ratios are negative 

     except sin   & cosec  

 

I I I  QUADRANT  

cos   & sin  are negative   

      tan  is  posi tive  

     Hence al l ratios are negative 

    except tan  & cot  

 

IV QUADRANT  

cos   is  +ve & sin  is   ve 

      tan  is  negative  

     Hence al l ratios are negative 

    except cos  & sec  

 

 

 

 

 

 

 

 

01. i f   cos = 4 5   ; 3 2     2 . 

 f ind al l  tr ignometric ratios  

 

02. i f   cos = 5 13   ; 3 2     2 . 

  f ind al l  tr ignometric ratios  

 

03. i f   tan = 5 12   ;         3 2 . 

  f ind al l  tr ignometric ratios  

 

04. i f   tan =–  4 3   ; 3 2     2 . 

  f ind  3sec + 5tan 

 

 

05. i f   cos = –  3 5  ;          3 2 . 

 f ind  cosec   + cot  

      sec    –   tan  

 

06. sinA = sinB = 1 ;   

   3     4   5 

 A and B are in I I  quadrants  

  f ind  4cosA + 3cosB 

 

 

07. i f  sec = √2  ; 3 2     2 . 

 f ind 1 + tan  + cosec  

    1 + cot  –  cosec  

 

 

08. i f  cos A  = sin B  = –1 3  ;  

 where   2  A     ;       B   3 2  

 f ind  : tanA + tanB  

     tanA  –   tanB 

 

09. 5tanA = √7   ;      A     3 2 . 

 secB  = √11  ;  3 2     B   2 .  

  f ind  cosecA –  tanB 

 

 

10. 2sin x  = 1  ;  2     x     ; 

 

2cosy = 1 ; 3 2  y   2 

 

f ind  : tan x + tan y 
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   cos x  –   cos y 

01. i f   cos = 4 5   ; 3 2     2 . 

 f ind al l  tr ignometric ratios  

 SOLUTION   

 

   l ies in the IV Quadrant  

 

    cos & sec are positive  

 

   

cos = 4 ; sec = 5 

5     4 

 

 

  sin2 + cos2 = 1 

 

  sin2 + 16  = 1  

     25    

 

  sin2   = 1   16 

        25 

 

  sin2   =  9 

      25 

 

 

  sin   =   3 ; cosec =   5  

       5        3 

 

 

  tan  = sin 

      cos   

    

     = 3 5 

        4 5 

 

 

  tan  =   3 ; cot  =   4  

       4      3 

 

    

02. i f   cos = 5 13   ; 3 2     2 . 

 f ind al l  tr ignometric ratios  

 SOLUTION   

 

   l ies in the IV Quadrant  

 

    cos & sec are positive  

 

   

cos =  5 ; sec = 13 

13      5 

 

 

  sin2 + cos2 = 1 

 

  sin2 +  25  = 1  

     169    

  sin2   = 1    25 

        169 

 

  sin2   = 144 

      169 

 

 

  sin   =   12 ; cosec =   13  

       13       12 

 

  tan  = sin 

      cos   

    

     = 12 13 

         5 13 

 

 

  tan  =   12 ; cot  =   5  

        5         12 

 

03. i f   tan = 5 12   ;         3 2 . 

 f ind al l  tr ignometric ratios  

 SOLUTION   

 

   l ies in the I I I  Quadrant  

 

    tan  & cot  are posi tive  

 

   

tan =  5 ; cot = 12 

12      5 

 

 

  1 + tan2 = sec2 

 

  1 +  25 = sec2 

    144 

 

  sec2 = 169 

      144 

 

  sec    = 13 ; cos   =   12 

        12        13  

 

   

  tan  = sin 

      cos   

    

   5   = sin 

  12    12 

        13  

 

  sin  =  5  x    12 =    5 

      12     13   12 

 

 

  sin   =   5 ; cosec =   12  
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          12            5 

04. i f   tan =–  4 3   ; 3 2     2 . 

  f ind  3sec + 5tan  

SOLUTION   

 

   l ies in the IV Quadrant  

 

    cos & sec are positive  

 

   

tan =   4 ; cot =   3 

 3      4 

 

 

  1 + tan2 = sec2 

 

  1 + 16  = sec2 

     9 

 

  sec2 = 25 

       9 

 

  sec    =    5 ; cos   =     3 

         3         5  

 

  NOW  

   3sec  + 5tan 

 

  = 3 .  5 + 5 . 4 

3  3 

 

=  5   20 

     3 

 

=    5 

   3  

 

05. i f   cos = –  3 5  ;         32 . 

 f ind  cosec  + cot  

     sec    –   tan           

 SOLUTION   

 

   l ies in the I I I  Quadrant  

 

    tan  & cot  are posi tive  

 

   

cos =  3 ; sec =  5 

5     3 

 

 

  sin2 + cos2 = 1 

 

  sin2 +  9  = 1  

     25    

 

  sin2   = 1    9 

        25 

  sin2   = 16 

      25 

 

 

  sin   =   4 ; cosec =   5  

       5        4 

 

 

  tan  = sin 

      cos   

    

     = 4 5 

        3 5 

 

 

  tan  =   4 ; cot  =   3  

       3      4 

 

  NOW  cosec  + cot  

       sec    –   tan  

   

       5 + 3 

    =  4  4 

       5     4 

      3  3 

 

        2    1 

    =   4  =  2  = 1  

        9    3   6 

       3 

 

06. sinA = sinB = 1 ;   

   3     4   5 

 A and B are in I I  quadrants  

  f ind  4cosA + 3cosB 

 

 SOLUTION   

 

  A l ies in the I I  Quadrant  

 

    sin A & cosec A are posi tive  

 

  sin A = 3 

     5 

 

  sin2A + cos2A  = 1 

   

      9 + cos2A  = 1 

     25 

 

     cos2A = 1    9 

           25  

  cos2A = 16 

      25  

 

  cos A  =   4 

       5 
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B l ies in the I I  Quadrant  

 

    sin B & cosec B are posi tive  

 

  sin B = 4 

     5 

 

  sin2B + cos2B  = 1 

   

     16 + cos2B  = 1 

     25 

 

     cos2B = 1   16 

           25  

     

cos2B =  9 

         25  

 

     cos B  =   3 

          5 

 

  NOW  : 4cosA + 3cosB 

 

     = 4 4  + 3 3  

         5      5 

   

     =   16   9 

        5  5 

     

     =   25    =   5  

        5 

 

07. i f  sec = √2  ; 3 2     2 . 

 f ind 1 + tan + cosec  

    1 + cot –  cosec     

 SOLUTION   

 

   l ies in the IV Quadrant  

 

    cos & sec are positive  

 

  sec = √2  

  

1 + tan2 = sec2 

 

1 + tan2 = 2 

 

  tan2 = 1  

 

  tan  = 1 , cot   = 1 
 

 

1 + cot2 = cosec2 

 

1 +  1  = cosec2 

 

  cosec2  = 2     

 

  cosec    =   2 

 

Now  : 1 + tan + cosec  

     1 + cot –  cosec 

    
    = 1 +  (1)  + (2)  

     1 +  (1)    (2) 

 

    = 1  1   2 

     1  1 + 2 

 

    = 2 

     +2 

 

    = 1   

 

08. i f  cos A  = sin B  = –1 3  ;  

 where   2   A     ;       B   3 2  

 f ind  : tanA + tanB  

     tanA  –   tanB 

 SOLUTION   

 

  A l ies in the I I  Quadrant  

 

    sin A & cosec A are posi tive  

 

  cos A = 1 

     3 

 

  sin2A + cos2A  = 1 

   

  sin2A +    1   = 1 

         9 

 

     sin2A  = 1    1 

            9  

     sin2A  =  8 

          9  

 

     sin A  = 8 

          3 

 

 
tan A  = sin  A 

    cos A 

 

   = 8 3   (1 3) 

 

tan A  = 8  
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B l ies in the I I I  Quadrant  

 

    tan B & cot B are posi tive  

 

 

  sin B =  1 

     3 

 

  sin2B + cos2B  = 1 

   

     1 + cos2B  = 1 

     9 

 

     cos2B = 1    1 

            9  

     

cos2B =  8 

          9 

 

     cos B  = 8 

          3 

 

  
tan B  = sin  B 

    cos B 

 

   = 1 3   (8 3) 

 

tan B  =  1 

    8  

 

NOW :  tanA + tanB  

     tanA  –   tanB 

 

    =    8 +  1 

        8  

       8    1 

        8 

 

    =   8 + 1 

       8  1 

 

    =  7 

      9   

 

 

 

 

 

 

 

 

 

 

09. 5tanA = √7   ;      A     3 2 . 

 secB  = √11  ;  3 2    B    2 . 

  f ind  cosecA –  tanB 

 SOLUTION   

 

  A l ies in the I I I  Quadrant  

 

    tan A & cot A are posi tive  

 

  tan A =  7  ; cot A  =  5 

     5       7 

 

1 + cot2A = cosec2A 

 

1 +  25  = cosec2A 

     7  
   

cosec2A  = 32 

         7 

 

  cosec A   = 42  

           7  

 

  B l ies in the IV Quadrant  

 

    cos B & sec B are posi tive  

 

  sec B =  11   

 

  1 + tan2B  = sec2B  

 

  1 + tan2B = 11 

 

     tan2B = 10 

 

     tan B = 10    

    

Now  :  cosecA –  tanB 

   

   = 42   (10) 

       7 

 

   = 42 + 10 

       7 
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10. 2sin x  = 1  ; 2    x     ; 

 

2cosy = 1 ; 32  y   2 

 

f ind  : tan x + tan y 

   cos x  –   cos y 

 

SOLUTION   

 

x l ies in the I I  Quadrant  

 

    sin x & cosec x are posi tive  

 

  sin x = 1 

     2 

 

  sin2x + cos2x  = 1 

   

      1 + cos2x  = 1 

      4 

 

     cos2x  = 1    1 

            4  

     

cos2x  =  3 

          4  

 

     cos x  =   3 

             2 

 

  tan x  = sin x  

      cos x  

 

        1 

     =   2 

         3 

        2  

 

  tan x  =    1 

       3  

      

 

y l ies in the IV Quadrant  

 

    cosy & secy are posi tive  

 

   

cosy =  1   

2  

 

  sin2y + cos2y  = 1 

 

  sin2y +  1  = 1  

      2    

 

  sin2y   = 1    1 

         2 

 

  sin2y   = 1 

      2 

 

  sin y   =   1 

      2 

 

  tan y  =  sin y  

      cos y 

 

      1 

     =  2 

        1 

       2 

 

  tan y  = 1 

 

 

Now  

 tan x + tan y 

 cos x  –   cos y 

 

   1   +  (1)  

=   3  

 3   1  

    2     2 

 

   1    +  1 

  =  3 

    3    +  1 

     2     2 

 

    1  + 3 

=   3 

  6 +  2   

   22 

          

=  1 + 3     22 

     3   6 + 2 

 

=  1 + 3        22 

     3   2(3 + 2) 

 

=  1 + 3        2 

     3   3 + 2 

 

=  2(1 + 3) 

     3 + 6  
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c c c 

c c 

c c 

 
6 

 
6 

c c c 

c 

c c 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

30o    45o   60o   90o 

 

sin 30  = cos 60 = 12  

  

cos 30 = sin 60  = 32 

 

sin 45  = cos 45 = 12 

 

tan 45 = cot 45 = 1 

 

tan 60 = cot 30 = 3 

 

tan 30 = cot 60 = 
1 3  

 

 

 

 

 

 

 

 

 

 

 

EVALUATE  

 

01. sin20 + sin2      + sin2     + sin2      

           6    3    2 

 

 

02. cos20 + cos2     + cos2    +cos2     

           6    3    2 

 

 

03. sin  + 2cos + 3 sin  3   

  2 

+ 4 cos   3   5sec    6 cosec  3 

        2          2  

 

04. sin 0 + 2 cos 0 + 3 sin     

           2 

  + 4 cos   + 5 sec 0 + 6 cosec    

      2         2 

 

05. 4 cot 45   sec260 + sin230  

 

 

06. cot260 + sin245 + sin230 + cos290 

 

 

07. sin230  + cos260 + tan245 +    

        sec260   cosec230 

 

 

08. 4cot230 + 9sin260   6cosec260  

            9 tan260  

           4 

 

  PROVE :  

 

09 . sin2     cos2   

    3     3   = cot2      tan2   

  cos2    . cos2      

6    3 

 

 

10. tan2    + sin2    + cos2    

    6    6     3 

    sec2      cos2 

       4 

 

 

  =  1 sec    + 1 cos     

   3   6  3   3 

 

(cos0 , sin0) 

(  1 , 0) 

  

(cos

2,sin


2) 

   (  0  , 1)   

( 0  ,  1) 

(cos32,sin32) 

      

(cos ,  sin)  

(  1 , 0) 
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c c c 

c c c 

c c c 

c c 

c 

c c 

Q 1 

 

01. sin20 + sin2      + sin2     + sin2      

           6    3    2 

 

 = sin20 + sin230 + sin260 + sin290 

 

 =  0 +  1 2 +  3    2 +   (1)2   

2  2  

 

=  0 +  1  +  3  +  1 

     4    4 

 

=  2 

 

 

02. cos20 + cos2     + cos2    +cos2     

           6    3    2 

 

 = cos20 + cos230 + cos260 + cos290 

 

 =  1 +     3 2 +   1    2 +   (0)2   

2     2 

 

=  1 +  3  +  1  +  0 

     4    4 

 

=  2 

 

 

03. sin  + 2cos + 3 sin  3   

  2 

+ 4 cos   3   5sec    6 cosec  3 

       2          2  

 

= 0 + 2(1) + 3(1) + 4(0)   5(1)   6(1) 

 

 =  0   2   3 + 0 + 5 + 6 

 

 =  6 

 

 

04. sin 0 + 2 cos 0 + 3 sin     

           2 

  + 4 cos   + 5 sec 0 + 6 cosec    

      2         2 

 

 = 0 + 2(1) + 3(1) + 4(0) + 5(1)  + 6(1) 

 

 = 0 + 2 + 3 + 0 + 5 + 6 

 

 = 16 

 

 

 

 

05. 4 cot 45   sec260 + sin230  

 

 = 4(1)   (2)2  + 1 2  

        2 

 

 = 4   4 + 1    = 1 

      4     4 

 

 

06. cot260 + sin245 + sin230 + cos290 

 

 =   1   2 +  1  2 + 1 2  + 0 

   3   2   2 

 

 =  1 + 1 + 1 

   3  2  4 

 

 =  4 + 6 + 3  = 13 

12  12 

 

 

07. sin230  + cos260 + tan245 +    

        sec260   cosec230 

 

 =  1 2  + 1 2  + 1 + (2)2    (2)2  

2  2  

 

=  1 + 1 + 1 + 4   4 

   4  4 

 

 =  1 + 1  = 3 

   2     2 

 

 

08. 4cot230 + 9sin260   6cosec260  

            9 tan260  

           4 

 

 = 4(3)2  + 9  3  2   6  2  2   9 (3)2  

       2    3   4 

 

 = 12 + 9 x  3   6 x  4     9 x 3  

      4     3   4  

 

 = 12 + 27   8   27 

     4     4 

 

 = 4 
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6 

 
6 

 
6 

 
6 

c c c 

c 

c c 

 

 

 

 

 

 

 

09 . sin2     cos2   

    3     3   = cot2      tan2   

  cos2    . cos2      

    3     6 

   

  LHS  =  sin260  cos260 

      cos260. cos230  

   

      3   2     1 2  

2  2 

  1   2 .  3  2  

       2     2 

 

    3   1 

    4  4 

    1 . 3 

    4  4 

 

     1 

     2 

     3 

    16 

 

  =  8 

    3  

 

 

RHS  = cot2    tan2  

 

 

  = cot230   tan230 

 

  =    (3) 2    1   2 

3  

 

=  3   1 

    3 

 

=  8 

  3 

 

 

  LHS  = RHS  

 

 

 

 

10. tan2    + sin2    + cos2    

    6    6     3 

    sec2      cos2 

       4 

 

 

  =  1 sec    + 1 cos     

   3   6  3   3 

 

 LHS   

 

= tan230 + sin230 + cos260 

     sec245   cos2180 

 

   1  2 +  1 2  +  1 2  

  3    2    2 

    (2)2    (1)2  

   

 

  1 + 1 + 1 

  3  4  4 

   2   1  

  

=  1 + 1 

  3  2 

 

=  2 + 3 

   6 

 

=  5 

  6 

 

RHS  

 

=  1 sec 30 + 1 cos 60  

 3     3 

 

=  1   2  + 1 1 

 3  3  3 2 

 

= 2 + 1 

 3  6 

 

= 4 + 1 

  6 

 

= 5 

 6 

 

LHS  = RHS  

= 

= 

= 

= 

= 
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     LHS = RHS   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q1.  
 

01. 1 –  cos A  = cosec A –  cot A  

  1 + cos A  

 

 

02. 1 –  sin x   = sec x –  tan x  

  1 + sin x  

 

 

03. cosec x –  1   =   1 

  cosec x + 1  sec x + tan x  

 

 

04.  sec x + 1    =   1 

   sec x   1   cosec x –  cot x  

 

 

Q2 .  
 

01.  1  +  1  = 2sec2  

  1 –  sin   1 + sin  

 

02.    sin   + 1 + cos    = 2 cosec   

  1 + cos      sin  

 

03.    cos  + 1  sin   = 2 sec   

  1  sin      cos  

 

04.   tan   + sec  + 1  = 2 cosec   

  sec  + 1     tan  

 

05.     cos   +     sin   = sin  + cos  

  1 –  tan  1 –  cot  

 

06.   1        1 

  sec   tan   cos  

 

     =    1     1 

      cos   sec  + tan   

 

07.    1        1 

  cosec   cot   sin  

 

     =   1      1   

      sin   cosec  + cot  

 
08.   sin   = 2 +   sin  

  cot   + cosec      cot   cosec 
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Q3. 
 

01. tan x + cotx = sec x . cosec x 

 

02. sec2x + cosec2x  = sec2x . cosec2x 

 

03. sec4x –  sec2x = tan4x + tan2x  

 

04. cosec4x –  cosec2x = cot4x + cot2x 

 

05. sin4x + cos4x  = 1 –  2sin2x + 2sin4x 

 

06. sin4x + cos4x  = 1 –  2cos2x + 2cos4x 

 

07. cos6A + sin6A  = 1   3sin2A.cos2A 

 

08. sec6x  tan6x –  3sec2x.tan2x  = 1 

 

09. cosec6x  cot6x –  3cosec2x.cot2x  = 1 

 

10. sin3x + cos3x   

= (s in x + cos x)( 1  sin x cos x) 

 

11.   tan3x  +    cot3x  

  1 + tan2x  1 + cot2x 

      = secx.cosecx –  2sin x,cos x 

 

 

Q4 .  
 

01.    sin   = 1 –  sin    cos    

  1 + cos   sin    1 –  cos  

 

 

02.     sin A  = 1 + cos A –  sin A 

  1 –  cos A  sin A   1 + cos A  

 

 

03. 1 + sin A  = 1 + sin A + cos A 

     cos A   cos A + 1  sin A 

 

 

04.    tan A  = tan A + sec A +  1 

  sec A –  1    sec A –  1 + tan A 

 

 

05. 1 + cosec A + cot A   

  1 + cosec A   cot A   

 

     =   cosec A + cot A –  1  

      cosec A + cot A + 1 

 

 

06. tan  + sec     1  = 1 + sin    

  tan   sec  + 1      cos  

 

 

07. cot A + cosec A –  1  = 1 + cos A  

  cot A   cosec A + 1    sin A 
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Q1.  
 

 

01. 1 –  cos A  = cosec A –  cot A  

  1 + cos A  

 

  LHS  

  

 = 1 –  cos A 1 –  cos A  

1 + cos A 1 –  cos A 

 

 = (1 –  cos A)2  

   1  cos2A 

 

 = (1   cos A)2  

      sin2A  

 

 = 1 –  cos A 

   sin A 

 

 =    1   cos A 

sin A  sin A 

 

 = cosec A –  cot A  = RHS  

 

 

 

02. 1 –  sin x   = sec x –  tan x  

  1 + sin x  

 

  LHS  

  

 = 1 –  sin x   1 –  sin x   

1 + sin x  1 –  sin x  

 

 = (1 –  sin x )2 

   1  sin2A 

 

 = (1   sin x)2 

      cos2x  

 

 = 1 –  sin x 

    cos x  

 

 =    1   sin x 

cos x  cos x 

 

 = sec x –  tan x  = RHS  

 

 

 

 

 

03. cosec x –  1   =   1 

  cosec x + 1  sec x + tan x  

 

  LHS  

  

 =  1 –  sin x    

 1 + sin x   

  

 = 1 –  sin x   1 –  sin x   

1 + sin x  1 –  sin x  

 

 = (1 –  sin x )2 

   1  sin2x 

 

 = (1   sin x)2 

      cos2x  

 

 = 1 –  sin x 

    cos x  

 

 =    1   sin x 

cos x  cos x 

 

 = sec x –  tan x  sec x + tan x   

       sec x + tan x  

 

 = sec2x –  tan2x  

  sec x + tan x  

 

 =   1  

  sec x + tan x   

 

 

 

04.  sec x + 1    =   1 

   sec x   1   cosec x –  cot x  

 

  LHS  

  

 =  1 + cos x    

 1  cos x   

  

 = 1 + cos x  1 + cos x   

1  cos x 1 + cos x  

 

 = (1 + cos x)2 

   1  cos2x 

 

 = (1 + cos x)2 

      sin2x  
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 = 1 + cos x 

      sin x  

 

 =    1 +  cos x 

sin x    sin x 

 

 = cosec x + cot x  cosec x  cot x   

        cosec x  cot x  

 

 = cosec2x –  cot2x  

  cosec x –  cot x  

 

 =   1  

  cosec x  cot x   

 

 

 

Q2 .  
 

01.  1  +  1  = 2sec2  

  1 –  sin   1 + sin  

 

 = 1 + sin  + 1 –  sin  

   1 –  sin2  

 

 =  2 

  cos2 

 

 = 2sec2 = RHS   

 

02.    sin   + 1 + cos    = 2 cosec   

  1 + cos      sin  

 

 = sin2 + (1 + cos )2 

    (1 + cos ).s in  

 

 = sin2 + 1 + 2cos   + cos2 

       (1 + cos ).s in     

 

 =   1 + 1 + 2cos   

  (1 + cos ).sin  

 

 =    2 + 2cos   

  (1 + cos ).sin  

 

=   2(1 + cos )  

  (1 + cos ).sin  

 

 =   2 

  sin  

 

 = 2cosec  = RHS    

03.    cos  + 1  sin   = 2 sec   

  1  sin      cos  

 

 =  cos2 + (1   sin )2 

    (1   sin ).cos  

 

 = cos2 + 1  2sin   + sin2 

       (1   sin ).cos     

 

 =   1 + 1  2sin   

  (1   sin ).cos  

 

 =    2  2sin   

  (1   sin ).cos  

 

=   2(1   sin )  

  (1   sin ).cos  

 

 =   2 

  cos  

 

 = 2sec  = RHS    

 

04.   tan   + sec  + 1  = 2 cosec   

  sec  + 1     tan  

 

 =  sin       1 + 1  

   cos  + cos  

    1    + 1   sin  

  cos     cos 

 

=    sin   + 1 + cos    

  1 + cos      sin    REFER 02 

 

 

05.     cos   +     sin   = sin  + cos  

  1 –  tan  1 –  cot  

 

 =    cos   +     sin    

  1 –  sin   1 –  cos  

   cos     sin    

 

 =     cos    +      sin    

  cos –  sin   sin  –  cos  

   cos       sin  

 

 =     cos2   +      sin2   

  cos –  sin   sin  –  cos  

 

 =     cos2          sin2   

  cos –  sin   cos  –  sin  
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 =     cos2      sin2   

     cos  –  sin   

 

 = (cos  –  sin )( cos + sin )   

      cos  –  sin   

 

 = cos  + sin   

 

 

06.   1        1 

  sec   tan   cos  

 

     =    1     1 

      cos   sec  + tan   

 

  WE PROVE  

    1   +      1 

  sec   tan   sec  + tan  

 

           =    2  

            cos   

 

 = sec  +  tan  + sec   tan  

    sec2  tan2 

 

 = 2 sec  

   1 

 

 =    2  = RHS  

  cos    

 

 

 

07.    1        1 

  cosec   cot   sin  

 

     =   1      1   

      sin   cosec  + cot  

   

  WE PROVE  

 

    1    +   1 

  cosec    cot   cosec  + cot 

 

          =    2  

            sin  

 

 = cosec  + cot + cosec   cot   

    cosec2  cot2 

 

 = 2cosec 

  

 =   2  = RHS   

  sin  

08.   sin   = 2 +   sin  

  cot   + cosec      cot   cosec 

 

  WE PROVE  

  

    sin       sin     = 2 

  cot   + cosec    cot   cosec 

 

 = sin    1       1 

    cot+cosec  cotcosec 

 

 = sin  cot   cosec  cot    cosec 

      cot2   cosec2 

 

 = sin  2cosec 

      1 

 

 = sin  2.   1 

     sin  

 

 = 2 

 

      

Q3. 
 

01. tan x + cotx = sec x . cosec x  

 

 = sin x  + cos x 

  cos x  sin x  

 

 = sin2x + cos2x  

   sin x . cos x 

 

 =   1 

  sin x . cos x   

 

 = sec x . cosec x  

 

 

02. sec2x + cosec2x  = sec2x . cosec2x  

 

 =     1  +    1 

  cos2x   sin2x  

 

 = sin2x + cos2x  

        cos2x,sin2x    

 

 =   1 

  cos2x.sin2x 

 

 = sec2x . cosec2x  

 

 

1 + tan2   = sec2  

1 + cot2   = cosec2  
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03. sec4x –  sec2x = tan4x + tan2x  

 

 = sec2x (sec2x –  1) 

 

 = sec2x .tan2x  

 

 = (1 + tan2x) .tan2x 

 

 = tan2x  +  tan4x 

 

 

04. cosec4x –  cosec2x = cot4x + cot2x  

 

 = cosec2x (cosec2x –  1) 

 

 = cosec2x .cot2x  

 

 = (1 + cot2x) .cot2x 

 

 = cot2x  + cot4x 

 

 

05. sin4x + cos4x  = 1 –  2sin2x + 2sin4x 

 

 = sin4x + (cos2x)2 

 

 = sin4x + (1  sin2x)2 

 

 = sin4x + 1  2sin2x + sin4x 

 

 = 1 –  2sin2x + 2sin4x 

 

 

06. sin4x + cos4x  = 1 –  2cos2x + 2cos4x 

 

 = (s in2x)2  + cos4x 

 

 = (1   cos2x)2  + cos4x 

 

 = 1  2cos2x + cos4x + cos4x 

 

 = 1 –  2cos2x + 2cos4x 

 

 

07. cos6A + sin6A  = 1   3sin2A.cos2A 

 

 = (cos2A)3  + (s in2A)3  

 

  a3  + b3  = (a + b)3 –  3ab(a + b) 

 

 = (cos2A + sin2A)3   

  3cos2A.sin2A(cos2A + sin2A) 

 

= (1)3     3sin2A.cos2A (1)  

 

= 1   3sin2A.cos2A 

 

 

08. sec6x  tan6x –  3sec2x.tan2x  = 1 

 

  WE PROVE  

 

  sec6x  tan6x  = 1 +  3sec2x.tan2x 

 

 = (sec2x)3   (tan2x)3  –  3sec2xtan2x 

 

a3   b3  = (a   b)3  + 3ab(a   b) 

 

 = (sec2x   tan2x)3 

 

    + 3sec2xtan2x(sec2x  tan2x)  

 

 = (1)3  + 3sec2xtan2x(1) 

 

 = 1 + 3sec2xtan2x 

 

 

09. cosec6x  cot6x –  3cosec2x.cot2x  = 1 

 

  WE PROVE  

 

  cosec6x  cot6x = 1 +  3cosec2x.cot2x 

 

 = (cosec2x)3   (cot2x)3  –  3cosec2xcot2x 

 

a3   b3  = (a   b)3  + 3ab(a   b) 

 

 = (cosec2x   cot2x)3 

 

    + 3cosec2xcot2x(cosec2x   cot2x)  

 

 = (1)3  + 3cosec2xcot2x(1) 

 

 = 1 + 3cosec2xcot2x 

 

 

10. sin3x + cos3x   

= (s in x + cos x)( 1  sin x cos x)  

 

  a3  + b3  = (a + b)(a2  –  ab + b2) 

 

 = (s inx + cosx) (s in2x –sinx.cosx + cos2x)  

 

 = (s in x + cos x) (1 –  sin x.cos x) 

 

1 + tan2x  = sec2x 

1 + cot2x  = cosec2x 



 -  25 - 

11.   tan3x  +    cot3x  

  1 + tan2x  1 + cot2x 

      = secx.cosecx –  2sin x,cos x  

 

 = tan3x  +    cot3x  

  sec2x   cosec2x  

 

  sin3x    cos3x 

 = cos3x  +  sin3x 

   1       1 

  cos2x    sin2x 

 

=  sin3x + cos3x 

  cosx   sinx 

 

=  sin4x + cos4x  

    cosx. sinx   

 

=  (s in2x + cos2x)2  2sin2x.cos2x  

     cosx . sinx  

 

=  1  2sin2x .cos2x 

   cosx.sinx  

 

=    1     2sin2x.cos2x  

  cosx.sinx     cosx.sinx 

 

=  secx.cosecx  2sinx.cosx  

 

 

 

 

 

Q4. 
 

01.    sin   = 1 –  sin    cos    

  1 + cos   sin    1 –  cos    

 

  sin2  = 1 –  cos2 

 

  sin2  = (1 –  cos )(1 + cos ) 

 

     sin   = 1  cos    

  1 + cos        sin  

 

  By THEOREM OF EQUAL RATIOS  

 

     sin   = 1 –  sin    cos    

  1 + cos   sin    1 –  cos   

  

 

 

 

02.     sin A  = 1 + cos A –  sin A 

  1 –  cos A  sin A   1 + cos A  

 

  sin2A  = 1  cos2A 

 

  sin2A  = (1   cos A)(1 + cos A)  

 

   sinA  = 1 + cos A 

  1  cos A       sin A  

 

  By THEOREM OF EQUAL RATIOS 

 

      sin A  = 1 + cos A –  sin A 

  1 –  cos A  sin A   1 + cos A  

 

 

03. 1 + sin A  = 1 + sin A + cos A 

     cos A   cos A + 1  sin A  

 

  cos2A  = 1  sin2A 

 

  cos2A = (1   sin A)(1 + sin A)  

   

    cos A  = 1 + sin A 

  1  sin A       cos A  

 

  By THEOREM OF EQUAL RATIOS 

 

  1 + sin A  = 1 + sin A + cos A 

     cos A   cos A + 1  sin A  

 

 

04.    tan A  = tan A + sec A +  1 

  sec A –  1    sec A –  1 + tan A 

 

  1 + tan2A  = sec2A  

   

  tan2A  = sec2A –  1  

 

  tan2A = (sec A –  1)(sec A + 1)  

   tan A  = sec A + 1  

sec A –  1         tan A 

 

By THEOREM OF EQUAL RATIOS   

 

   tan A  = tan A + sec A +  1 

sec A –  1    sec A –  1 + tan A 
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05. 1 + cosec A + cot A   

  1 + cosec A   cot A   

 

     =   cosec A + cot A –  1  

      cosec A + cot A + 1  

 

  1 + cot2A = cosec2A  

 

  cosec2A –  cot2A  = 1  

 

  (cosecA –  cotA)(cosecA + cotA)  = 1 

 

  cosec A + cot A  =    1 

     1       cosec A   cot A 

 

  By THEOREM OF EQUAL RATIOS   

 

  cosecA + cot A + 1  = cosecA + cotA –  1  

  1 + cosecA   cot A  1   cosecA + cot A 

  

           ……..  PROVED  

 

06. tan  + sec     1  = 1 + sin    

  tan   sec  + 1      cos     

 

  RHS  

   

 = 1 + sin    

    cos     ………. (i )  

 

 =  1  +  sin     

  cos   cos  

 

 = sec  + tan  …………  (i i ) 

 

= sec  + tan  x sec    tan  

        sec    tan  

 

 = sec2  tan2  

  sec    tan  

 

 =   1 

  sec    tan   ………..  (i i i )  

 

 HENCE FROM (i ) , ( i i )  & ( i i i )   

 

 1 + sin   = sec  + tan  =   1 

    cos    1    sec    tan  

  

    = tan  + sec     1 

     tan   sec  + 1 

 

     BY THEOREM OF EQUAL RATIOS  

07. cot A + cosec A –  1  = 1 + cos A  

  cot A   cosec A + 1    sin A 

 

  1 + cos A   ……… (i )   

     sin A   

 

 =    1 + cos A 

  sin A  sin A  

 

 = cosec A + cot A  …… (i i ) 

 

 = cosec A + cot A  x cosec A   cot A 

          cosec A   cot A 

 

 = cosec2A   cot2A   

  cosec A   cot A    

 

 =   1     ……. (i i i )  

  cosec A   cot A 

 

HENCE FROM (i ) , ( i i )  & ( i i i )   

 

 1+cosA = cosecA + cot A =   1 

   s in A       1    cosecA   cot A 

 

    = cot A + cosec A –  1 

     cot A   cosec A + 1 

 

     BY THEOREM OF EQUAL RATIOS 

 

 

Q5. 
01. i f tan x  + cot x  = 3 , then show that  

  tan4x + cot4x  = 47 

 

  tan x + cot x  = 3 

 

  (tan x + cot x)2 = 9  

 

  tan2x + 2tan x. cot x  + cot2x  = 9  

 

  tan2x + 2(1) + cot2x = 9  

 

  tan2x  + cot2x  = 7  

 

  Squaring  

   

  (tan2x + cot2x)2 = 49 

 

  tan4x + 2tan2x . cot2x + cot4x = 49 

 

  tan4x + 2(1) + cot4x = 49 

 

  tan4x + cot4x = 47 

 

 



 -  27 - 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 




