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𝐉𝐨𝐭            𝐝𝐨𝐰𝐧               𝐧𝐞𝐜𝐞𝐬𝐬𝐚𝐫𝐲               𝐬𝐭𝐞𝐩𝐬               𝐧𝐞𝐚𝐭𝐥𝐲              𝐚𝐧𝐝              𝐥𝐞𝐠𝐢𝐛𝐥𝐲  !! 

            
             By           induction            on           n  ,         derive                 De    Moivre’s               formula ∶ 

                    (cos θ +  i sin θ)n = cos( nθ) +  i sin( nθ)               and                use    

                    De        Moiver′s            formula           to           derive           formula          for            cos 3θ ,     sin 3θ,    

                  cos 4θ ,    sin 4θ         in      terms       of          cos θ         and         sin θ                                    (𝟎. 𝟕𝟓    𝐩𝐭) 

 

                    Let    z , w ∈  ℂ.      Show        that 

                                                  a.       Re(z ±  w) =  Re(z) ±  Re(w)   

                                                  b.       Im(z ±  w)  =  Im(z)  ±  Im(w) 

                  Give     examples     to        show         that             neither           Re(zw)  =  Re(z) Re(w)  

                  nor      Im(zw) =  Im(z)Im(w)      hold      in      general.                                                                 (𝟏    𝐩𝐭) 

                  If       z1 ,     z2          are           complex            numbers   ,         then          prove        that  

                    |z1 + z2|2 + |z1 − z2|2 = 2(|z1|2 + |z2|2)                                                                                   (𝟎. 𝟕𝟓    𝐩𝐭) 

  

𝟐𝟎𝟎        College          freshman          were       interviewed.                                (𝟎. 𝟐𝟓      𝐩𝐭𝐬      𝐞𝐚𝐜𝐡) 

                    𝟖𝟗      were        registered        for       a       Maths       class ,   𝟖𝟎    were      registered        

                   for   an   English   class , 𝟔𝟎   were    registered    for    both    Maths    and    English. 

                   𝐚.     How     many        registered          only      for      a         Maths        class? 

                   𝐛.     How     many        registered          only      for      an      English      class? 

                   𝐜.      How      many      registered        for       neither      Maths     class      nor      Englihs    class? 

                𝐝.      How      many      registered        for       Maths        class     or     English     class?       

 

   𝐔𝐬𝐢𝐧𝐠      𝐏𝐫𝐢𝐧𝐜𝐢𝐩𝐥𝐞      𝐨𝐟      𝐌𝐚𝐭𝐡𝐞𝐦𝐚𝐭𝐢𝐜𝐚𝐥      𝐈𝐧𝐝𝐮𝐜𝐭𝐢𝐨𝐧 ,   𝐩𝐫𝐨𝐯𝐞    𝐭𝐡𝐚𝐭      (𝟎. 𝟓     𝐩𝐭𝐬     𝐞𝐚𝐜𝐡)   
                    

                       𝐚.       For  any   natural   number  n , 2903n– 803n– 464n  + 261n    is    divisible   by   1897.  

                       𝐛.       𝐬𝐢𝐧𝛉 + 𝐬𝐢𝐧(𝟐𝛉) + 𝐬𝐢𝐧(𝟑𝛉) + ⋯ + 𝐬𝐢𝐧(𝐧𝛉) =
𝐜𝐨𝐭 (

𝛉
𝟐

)

𝟐
−

𝐜𝐨𝐬 ((𝐧 +
𝟏
𝟐

) 𝛉)

𝟐𝐬𝐢𝐧 (
𝛉
𝟐

)
,   ∀𝐧 ∈ 𝐍 

 

                        Using    formal    proof , show    that     the    following     argument     is     valid     or     not.     

                         If    today   is    Tuesday , then   I    have   a   test   in   Maths   or   Economics. If   my    Economics    teacher    is   sick , 

                         then   I   will   not    have  a   test     in   Economics.  Today   is     Tuesday   and    my    Economics    teacher    is   sick.    

     Therefore , I    have    a     test      in     Maths.                                                                                                                    (𝟎. 𝟓    𝐩𝐭) 
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