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• Answer four questions only. 

 
01. a). Express as rational number. 

 

  i). 0 . 1 𝟔̇ 

 

  ii). 0 . 1 𝟐̇ × 0 . 𝟑̇ 

 

 

 b). Rationalize the denominator. 

 

  i). 
√𝟑 −  √𝟐

√𝟑  +  √𝟐
 ii). 

𝟑

𝟏 −  √𝟐  +  √𝟑
 

 

 

 c). Simplify, 

 

  i). 
𝒂𝟐 −  𝒃𝟐

𝒂 − 𝒃
   -    

𝒂𝟑 −  𝒃𝟑

𝒂𝟐 +  𝒃𝟐    +    
𝒃 −  𝒂

𝒃𝟐 −  𝒂𝟐 

 

  ii). 
𝟏

(𝒂 −  𝒃)  (𝒂 −  𝒄)
   +   

𝟏

(𝒃 −  𝒄)  (𝒃 −  𝒂)
   +   

𝟏

(𝒄 −  𝒂)  (𝒄 −  𝒃)
 

 

 

 d). If   
𝒙

𝒃 −  𝒄
   =  

𝒚

𝒄 −  𝒂
   =   

𝒛

𝒂 −  𝒃
   then show that, 

 

 

  𝒙 + 𝒚 + 𝒛 = 𝟎 
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02. a). Solve the equation, 

 

  𝒙 −  √𝒙 +   𝟏  = 𝟓 
 

 

 b). Solve the equation, 

 

  √𝒙𝟐𝟑
   –  √𝒙

𝟑
   –  6  = 𝟎 

 

 

 c). Solve the simultaneous equations. 

 

  𝟐𝒙 − 𝟑𝒚  =   𝟒   and  𝟐𝒙𝟐  −   𝟑𝒚𝟐   = 𝟑𝟖 

 

 

03. a). The function f(x) is defined as, 

 

  𝒇(𝒙) =  
𝒙 −  𝟏

𝒙 +  𝟑
   +  2   ,   𝒙  ≠  −𝟑 

 

  Find, 

 

  i). the domain and range of the function. 

 

  ii). 𝒇 (−𝟐) 

 

  iii). 𝒇−𝟏  (𝟐) 

 

 

 b). The functions  𝒇(𝒙)  and  𝒈(𝒙)  defined as, 

 

  𝒇(𝒙) =   
𝟏

𝒙
   and   𝒈(𝒙)  =  (𝒙 +   𝟓)  Find, 

 

  i). 𝒇𝒈(𝒙) ii). 𝒈𝒇(𝒙) iii). 𝒇−𝟏(𝒙) iv). 𝒈𝒈(𝒙) 

 

 

 c). The functions 𝒇 and  𝒈  are defined by 

 

  𝒇 ∶ 𝒙  →   𝟓𝒙 +   𝟒 

 

  𝒈 ∶ 𝒙  →   𝟔𝒙 +   𝒌 , Where   𝒙 ∈ 𝑹  and  𝒌  is a constant. 

 

 

  i). Find the value of   𝒌   for which  𝒇𝒈 =   𝒈𝒇 
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  ii). Prove that   𝒇𝒇𝒇 ∶ 𝒙  →   𝟏𝟐𝟓 𝒙 +   𝟏𝟐𝟒  

 

 

 

 

04. a). 𝑶 is the center of the circle of radius 𝟏𝟒 𝒄𝒎. Find, 

 

 i). The length of major arc 𝑨𝑩 

 

 ii). The area of shaded region. 

 

 iii). The perimeter of the major sector. 

 

 

 

 

 

 

 b). 𝑨𝑩𝑪𝑫 is a square of the side 𝟏𝟒 𝒄𝒎. 

 

  Find, 

 

 i). Area of 𝑨𝑩𝑫 triangle. 

 

 ii). Area of 𝑨𝑩𝑫 sector. 

 

 iii). Area of the shaded region  

 

 iv). Perimeter of the shaded region. 

 

 

 

05. a). Find the values of the following. 

 

  i). 𝟐 𝑺𝒊𝒏𝟐 𝟑𝟎° +   𝟐 𝑪𝒐𝒔𝟐 𝟔𝟎° 

 

 

  ii). 𝒕𝒂𝒏 𝝅 𝟒⁄    -   𝒕𝒂𝒏 𝝅 𝟔⁄     +    𝑪𝒐𝒕 
𝟐𝝅

𝟑
 

 

 

  iii). 
𝟐 𝑺𝒊𝒏 𝟗𝟎° −  𝟑 𝑪𝒐𝒔 𝟗𝟎°

𝟑 𝑪𝒐𝒔 𝟗𝟎° +  𝟐 𝑺𝒊𝒏 𝟗𝟎°
    +     

𝟐  ×  𝑺𝒊𝒏 𝟔𝟎° −  𝑪𝒐𝒔 𝟔𝟎°

√𝟑   ×  𝑺𝒊𝒏 𝟔𝟎° +  𝟐 𝑪𝒐𝒔 𝟑𝟎°
 

 

 

  iv). 
𝑺𝒊𝒏 𝟕𝟓°

𝑪𝒐𝒔 𝟏𝟓°
    ×     

𝑪𝒐𝒔 𝟖𝟗

𝑺𝒊𝒏 𝟎𝟏
 

 

 

 

O 

240° 

A B 
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C 
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 b). If   𝑺𝒊𝒏 𝜽  =  
𝟓

𝟏𝟑
   and 𝜽 in the second quadrant, then find the values of the following. 

 

 

  i). 𝑪𝒐𝒔 𝜽 

 

  ii). 
𝑺𝒊𝒏 𝜽 +  𝑪𝒐𝒔 𝜽

𝒕𝒂𝒏 𝜽
 

 

  iii). Simplify, 
𝑪𝒐𝒔 (𝟗𝟎 +  𝜽) .  𝑺𝒆𝒄 (−𝜽) .  𝒕𝒂𝒏 (𝟏𝟖𝟎− 𝜽)

𝑺𝒆𝒄 (𝟑𝟔𝟎− 𝜽) .  𝑺𝒊𝒏 (𝟏𝟖𝟎 +  𝜽) .  𝑪𝒐𝒕 (𝟗𝟎−𝜽)
 

 

 

  iv). Simplify,     
𝑪𝒐𝒔𝒆𝒄 (𝝅 +  𝜽) .  𝑪𝒐𝒔 (𝝅

𝟐⁄  −  𝜽)

𝑺𝒊𝒏 (
𝟑 𝝅

𝟐
  +   𝜽)

 

 

 

 c). Prove that, 

 

  i). 
𝟏 +  𝑺𝒊𝒏 𝜽

𝑪𝒐𝒔 𝜽
  +   

𝑪𝒐𝒔 𝜽

𝟏 +  𝑺𝒊𝒏  𝜽
  =   𝟐 𝑺𝒆𝒄 𝜽 

 

 

 

  ii). √
𝟏 +  𝑪𝒐𝒔 𝜽

𝟏 −  𝑪𝒐𝒔 𝜽
  =   𝑪𝒐𝒕 𝜽 +   𝑪𝒐𝒔𝒆𝒄 𝜽 

 

 

  iii). 𝑪𝒐𝒔 𝟐 𝜽  =  
𝟏 −  𝒕𝒂𝒏𝟐  𝜽

𝟏 +  𝒕𝒂𝒏𝟐 𝜽
 

 

 

 


