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 𝑄. 1.  𝐷𝑟𝑎𝑤 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠:  

 (𝑖)𝑓(𝑥) = sin 𝑥  , (𝑖𝑖)𝑓(𝑥) = cos 𝑥 , (𝑖𝑖𝑖)𝑓(𝑥) = tan 𝑥 , (𝑖𝑣)𝑓(𝑥) = |sin 𝑥|, (𝑣) 𝑓(𝑥) = 𝑎𝑥 +

𝑏 , 𝑤ℎ𝑒𝑟𝑒 𝑎 𝑎𝑛𝑑 𝑏 𝑎𝑟𝑒 𝑎𝑛𝑦 𝑎𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑦 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟, (𝑣𝑖)𝑓(𝑥) = |𝑥 +

𝑎|, 𝑤ℎ𝑒𝑟𝑒 𝑎 𝑖𝑠 𝑎𝑛𝑦 𝑎𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑦 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒  𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟, (𝑣𝑖𝑖)𝑓(𝑥) = |𝑥 + 𝑦| ≤

1, 𝑤ℎ𝑒𝑟𝑒 𝑥 𝑎𝑛𝑑 𝑦 𝑖𝑠 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟, (𝑣𝑖𝑖𝑖)𝑓(𝑥) = 𝑚𝑖𝑛{|𝑥|, |𝑥 − 1|}, (𝑖𝑥)𝑓(𝑥) =

𝑐𝑒𝑥 , 𝑤ℎ𝑒𝑟𝑒 𝑐 𝑖𝑠 𝑎𝑛𝑦 𝑎𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑦 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 , (𝑥) 𝑓(𝑥) = 𝑒−𝑥  , (𝑥𝑖)𝑓(𝑥) =

[𝑥], (𝑥𝑖𝑖)𝑓(𝑥) = 𝑙𝑜𝑔𝑥, (𝑥𝑖𝑖𝑖)(𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2, (𝑥𝑖𝑣)𝑓(𝑥) = 𝑥 −

[𝑥], 𝑤ℎ𝑒𝑟𝑒 [𝑥] 𝑑𝑒𝑛𝑜𝑡𝑒𝑠 𝑡ℎ𝑒 𝑔𝑟𝑒𝑎𝑡𝑒𝑠𝑡 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 𝑜𝑟 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑥; (𝑥𝑣)𝑓(𝑥) =

{
𝑥  , 𝑖𝑓 𝑥 ≥ 0 
0  , 𝑖𝑓 𝑥 < 0

 .  

 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝐼 ℎ𝑎𝑣𝑒 𝑝𝑟𝑒𝑝𝑎𝑟𝑒𝑑 𝑡ℎ𝑖𝑠 𝑝𝑎𝑝𝑒𝑟 𝑓𝑜𝑟 𝑢𝑛𝑑𝑒𝑟𝑔𝑟𝑎𝑑𝑢𝑎𝑡𝑒 𝑠𝑡𝑢𝑑𝑒𝑛𝑡. 𝑠𝑜 𝑓𝑖𝑟𝑠𝑡 𝑜𝑓 𝑎𝑙𝑙 𝑖 ℎ𝑎𝑣𝑒 𝑡𝑜  

 𝑑𝑒𝑠𝑐𝑟𝑖𝑏𝑒 𝑡ℎ𝑒 𝑚𝑎𝑖𝑛 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒 𝑔𝑟𝑎𝑝ℎ𝑠. 

 (𝑖)𝑓(𝑥) = sin 𝑥  ; 𝑖𝑡 𝑖𝑠 𝑎 𝑝𝑒𝑟𝑖𝑜𝑑𝑖𝑐 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛, 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 𝑖𝑠 2𝜋. 𝑖𝑡 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑎 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑎𝑛𝑑  

 𝑎 𝑜𝑑𝑑 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛. 𝑠𝑜, 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑜𝑓 𝑡ℎ𝑖𝑠 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑠 ,   

                                                      

  (𝑖𝑖)𝑓(𝑥) = cos 𝑥 ; 𝑖𝑡 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑎 𝑝𝑒𝑟𝑖𝑜𝑑𝑖𝑐 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝑝𝑒𝑟𝑖𝑜𝑑 2𝜋 𝑎𝑛𝑑 𝑖𝑡 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑎 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠  

 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛. 𝑠𝑜, 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑜𝑓 𝑡ℎ𝑖𝑠 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑠, 

                                                     



    (𝑖𝑖𝑖)𝑓(𝑥) = tan 𝑥 ; 𝑖𝑡 𝑖𝑠 𝑎 𝑝𝑒𝑟𝑖𝑜𝑑𝑖𝑐 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝑝𝑒𝑟𝑖𝑜𝑑 2𝜋. 𝑖𝑡 ℎ𝑎𝑠 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒. 𝑙𝑖𝑛𝑒 𝑥 =
𝜋

2
+ 𝑘𝜋, 𝑘 ∈ Ζ. 𝑠𝑜, 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑜𝑓 𝑡ℎ𝑖𝑠 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑠, 

                                                          

 (𝑖𝑣)𝑓(𝑥) = |sin 𝑥|;   𝑖𝑡 𝑖𝑠 𝑎 𝑝𝑒𝑟𝑖𝑜𝑑 𝑓𝑢𝑛𝑡𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝑝𝑒𝑟𝑖𝑜𝑑 𝜋. 𝑖𝑡 𝑖𝑠 𝑗𝑢𝑠𝑡 𝑙𝑖𝑘𝑒 𝑎𝑐𝑜𝑛𝑐𝑎𝑣𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑡𝑜  

 𝑜𝑟𝑖𝑔𝑖𝑛. 𝑠𝑜, 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠,  

                                                       

 𝑖𝑛 𝑡ℎ𝑖𝑠 𝑔𝑟𝑎𝑝ℎ 𝑥 𝑎𝑥𝑖𝑠 𝑖𝑠 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑖𝑛𝑔 𝑎𝑠 𝑎 𝑚𝑖𝑟𝑟𝑜𝑟. 𝑎𝑛𝑑 𝑖𝑡 𝑖𝑠 𝑎 𝑚𝑖𝑟𝑟𝑜𝑟 𝑖𝑚𝑎𝑔𝑒 𝑜𝑓 sin 𝑥. 

 (𝑣)𝑓(𝑥) = 𝑎𝑥 + 𝑏; 𝑤ℎ𝑒𝑟𝑒 𝑎 𝑎𝑛𝑑 𝑏 𝑖𝑠 𝑎𝑛𝑦 𝑎𝑟𝑖𝑡𝑟𝑎𝑟𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟. 𝑖𝑡 𝑖𝑠 𝑎 𝑙𝑖𝑛𝑒𝑎𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛  

   𝑎𝑛𝑑 𝑏 𝑖𝑠 𝑖𝑡𝑠 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑜𝑛 𝑦 𝑎𝑥𝑖𝑠 . 𝑎𝑡 𝑥 = 0 𝑓(𝑥)𝑐𝑎𝑛 𝑡𝑎𝑘𝑒 𝑏 𝑜𝑛𝑙𝑦. 𝑠𝑜, 𝑡ℎ𝑒 𝑐𝑜 𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒 𝑖𝑠 (0, 𝑏). 

 𝑏 𝑚𝑎𝑦 𝑏𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑜𝑟 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒. ℎ𝑒𝑟𝑒 𝑎 𝑖𝑠 𝑖𝑡𝑠 𝑠𝑙𝑜𝑝𝑒 𝑖. 𝑒. 𝑎 = tan 𝜃 . 𝑠𝑜 , 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠 , 

                                 Y   

                        

                         (b,0)                             𝑓(𝑥) = 𝑎𝑥 + 𝑏 

                                            tan−1 𝑎                                   , 𝑤ℎ𝑒𝑟𝑒 𝑏 > 0, 0 < tan−1 𝑎 <
𝜋

2
 .                 

                                              (0,0)                                   X                            (i)                                         



 

                Y                 𝑓(𝑥) = 𝑎𝑥 − 𝑏 

 

                                                               tan−1 𝑎                               ,𝑤ℎ𝑒𝑟𝑒 𝑏 > 0, 0 < tan−1 𝑎 <
𝜋

2
 .                                 

                  (0,0)                                                             X 

               (0,-b) 

 

                               (ii) 

                           Y    

                                                 𝑓(𝑥) = −𝑎𝑥 + 𝑏 

                       (0,b)  

                                                                tan−1 𝑎                              , 𝑤ℎ𝑒𝑟𝑒 𝑏 > 0,
𝜋

2
< tan−1 𝑎 < 𝜋 .  

                       (0,0)                                                        X                                                  (iii) 

                          Y   

         tan−1 𝑎                        𝑓(𝑥) = −𝑎𝑥 − 𝑏    

                                                                                                        , 𝑤ℎ𝑒𝑟𝑒 𝑏 > 0,
𝜋

2
< tan−1 𝑎 < 𝜋 .                                                    

                                    (0,0)                                                      X 

                                        (-b,0) 

                                   

                       (iv) 

  (𝑣𝑖)𝑓(𝑥) = |𝑥 + 𝑎|; 𝑤ℎ𝑒𝑟𝑒 𝑎 𝑖𝑠 𝑎𝑛𝑦 𝑎𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑦  𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟. 𝑡ℎ𝑖𝑠 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑠 𝑎 𝑚𝑖𝑟𝑟𝑜𝑟  

   𝑖𝑚𝑎𝑔𝑒(𝑖𝑛 𝑡ℎ𝑒 𝑥 𝑎𝑥𝑖𝑠 ) 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑥 + 𝑎. 𝑡ℎ𝑖𝑠 𝑔𝑟𝑝ℎ ℎ𝑎𝑠 𝑎 𝑐𝑜𝑟𝑛𝑒𝑟. 𝑐𝑜𝑟𝑛𝑒𝑟 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 

  𝑐𝑎𝑙𝑙𝑒𝑑 𝑣𝑒𝑟𝑡𝑒𝑥, 𝑜𝑐𝑐𝑢𝑟𝑠 𝑎𝑡 𝑡ℎ𝑒 𝑥 = −𝑎. 𝑓(𝑥) = |𝑥 + 𝑎| 𝑖𝑠 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐 𝑖𝑛 𝑦 𝑎𝑥𝑖𝑠. 𝑖𝑡 𝑖𝑠 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑏𝑙𝑒  

     𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑥 ≠ −𝑎. 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑏𝑙𝑒 𝑎𝑡 𝑥 = −𝑎. 𝑠𝑜, 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠 ,  

 



                                  Y                                           

                                                                                              

                                                                                              , 𝑤ℎ𝑒𝑟𝑒 𝑎 > 0 

                    

                         (-a,0) 

                                                                                        X 

 

   (𝑣𝑖𝑖)|𝑥 + 𝑦| ≤ 1; 𝑤ℎ𝑒𝑟𝑒 𝑥 𝑎𝑛𝑑 𝑦 𝑖𝑠 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟,  

  𝑤𝑒 𝑘𝑛𝑜𝑤  |𝑥 + 𝑦| ≤ 1 ⇒ −1 ≤ 𝑥 + 𝑦 ≤ 1 ⇒ −1 − 𝑥 ≤ 𝑦 ≤ 1 − 𝑥. 𝑠𝑜, 𝑡ℎ𝑒 𝑟𝑒𝑔𝑖𝑜𝑛 𝑖𝑠  

                                                Y  

  

                                                1                𝑦 = −𝑥 + 1                                    

                                                          

                                         -1                                  1                                   X 

                                             -1 

          

 

                                                            𝑦 = −𝑥 − 1 

  (𝑣𝑖𝑖𝑖)𝑓(𝑥) = 𝑚𝑖𝑛{|𝑥|, |𝑥 − 1|}, 𝑓𝑖𝑟𝑠𝑡 𝑜𝑓 𝑎𝑙𝑙 𝑖 ℎ𝑎𝑣𝑒 𝑡𝑜 𝑑𝑟𝑎𝑤 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 𝑡ℎ𝑒𝑛  

        𝑡𝑎𝑘𝑒 𝑡ℎ𝑒 𝑚𝑖𝑛. 

                                                         Y   

 

                                                                   (
1

2
,

1

2
)   

                                                      (0,0)          ( 1,0)                         X          

                                                             



                                                          

                                                            Y  

 

                                                                  (
1

2
,

1

2
)                           

                                                                                                     X 

 

 (𝑖𝑥)𝑓(𝑥) = 𝑐𝑒𝑥; 𝑤ℎ𝑒𝑟𝑒 𝑐 𝑖𝑠 𝑎𝑛𝑦 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟. 𝐴𝑡 𝑥 = 0 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑡𝑎𝑘𝑒𝑠 𝑐. 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠 , 

                                                                Y   

                                                  

                                                                              (0,c)                     , 𝑤ℎ𝑒𝑟𝑒 𝑐 > 0. 

                                                                                                                      X 

                                                      (0,0) 

 (𝑥)𝑓(𝑥) = 𝑒−𝑥; 𝐴𝑡 𝑥 = 0 𝑖𝑡 𝑡𝑎𝑘𝑒𝑠 1. 𝑠𝑜 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠, 

                                                           Y  

            

                                                                                                                                                                                                                                                                                                                                                                                                                      

                                                                          (0, 1) 

                                                                                                    X  

 (𝑥𝑖)𝑓(𝑥) = [𝑥]; ∀ 𝑥 ∈ ℝ. 𝑖𝑡 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑒𝑠 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑥 . 𝑖𝑡 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑐𝑎𝑙𝑙𝑒𝑑 𝑎𝑠 𝑓𝑙𝑜𝑜𝑟 𝑜𝑓 𝑥. 

 𝑓𝑜𝑟 𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒 , [2.3] = 2, [4.23] = 4. ℎ𝑒𝑟 𝑓(𝑥) 𝑐𝑜𝑢𝑙𝑑 𝑏𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝑎𝑙𝑙𝑦 𝑎𝑠;  

                                

                                           

 

  

 𝑠𝑜, 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠, 

                𝑥                       [𝑥] 
     0 ≤ 𝑥 < 1           0 
     1 ≤ 𝑥 < 2           1 
     2 ≤ 𝑥 < 3           2 
              ⋮                         ⋮ 



                                                                                                  

 (𝑥𝑖𝑖)𝑓(𝑥) = 𝑙𝑜𝑔𝑥; 𝑖𝑛 𝑚𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠, 𝑙𝑜𝑔𝑎𝑟𝑖𝑡ℎ𝑚 𝑖𝑠 𝑡ℎ𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑡𝑜 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑜𝑛. 𝑠𝑜, 𝑡ℎ𝑒   

  𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑠 𝑑𝑒𝑛𝑜𝑡𝑒𝑑 𝑏𝑦 log𝑎 𝑥  𝑤𝑟𝑖𝑡𝑒  

   𝑦 = 𝑎𝑥; 𝑎 > 0 ⇒ 𝑥 = log𝑎 𝑦; 𝑤ℎ𝑒𝑟𝑒 𝑥 ∈ ℝ 𝑎𝑛𝑑 𝑦 ∈ (0, ∞). 𝑠𝑜 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠,      

                                                         y 

  

 

 

                                                                                                           

                                                        o               (1,0)                  X 

 

 

 (𝑥𝑖𝑖𝑖) (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2; 𝑡ℎ𝑖𝑠 𝑖𝑠 𝑎 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑐𝑖𝑟𝑐𝑙𝑒 𝑤ℎ𝑜𝑠𝑒 𝑐𝑒𝑛𝑡𝑟𝑒 𝑖𝑠 (𝑎, 𝑏), 𝑤ℎ𝑒𝑟𝑒 𝑎 𝑎𝑛𝑑  

  𝑏 𝑖𝑠 𝑛𝑜𝑛 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒   𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟, 𝑎𝑛𝑑 𝑟 𝑖𝑠 𝑟𝑎𝑑𝑖𝑜𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒. 𝑠𝑜 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠,  

                                                              Y 

                             

 

                                                                            ((                            whose centre is (0,b) and radious is b, and 

the centre is on the y axis 

                                                                                                                 X  

 



                                                                 y 

 

 

                                                                                                                    whose centre is (a,0) and the radious is 

a. and the the radious is in the x axis.                                                      

                                                                                                                       X 

 

 

                                                                 Y   

                                

 

                                                                                                                 Whose centre is (a,b) and the radious is r 

 

                                                                                                                      X 

  

 (𝑥𝑖𝑣)𝑓(𝑥) = 𝑥 − [𝑥]; 𝑥 𝑖𝑠 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟. 𝑖𝑡 𝑖𝑠 𝑎 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑥. 𝑇ℎ𝑢𝑠, 𝑖𝑛 𝑦 =  {𝑥}. 

  𝑥 = [𝑥] + {𝑥}; 𝑤ℎ𝑒𝑟𝑒 [𝑥] 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑥 𝑎𝑛𝑑 {𝑥} 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑥. 𝑠𝑜 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠,  

 

 

                                    

  (𝑥𝑣)𝑓(𝑥) = {
𝑥 , 𝑖𝑓 𝑥 ≥ 0

0 , 𝑖𝑓 𝑥 < 0                
 . 𝑠𝑜, 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑠, 

                                                                           



                                                                      Y 

                           

                                                                                                      tan−1(
𝜋

4
) 

 

                                                                 (0,0)                                                      X 

   

                                                                   REFERENCE: 

  1. play with graphs for jee main and advanced- Amit M Agarwal. 

  2. WIKIPEDIA.                                                                                                                                                          


