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• Answer 05 questions only. 

 
01. a). Express as a rational number, 

 

  𝟎. 𝟏𝟕̇  +  𝟐. 𝟏̇𝟒̇ 

 

 

 

 

 

 b). Simplify,     
𝒙

𝒚𝟏/𝟐 + 𝒙𝟏/𝟐  +  
𝒙

𝒚𝟏/𝟐 −  𝒙𝟏/𝟐 
 

 

 

 

 

 

 c). Solve for 𝒙, 
√𝟓− 𝒙𝟐

𝒙 +  𝟏
  = 𝟏 

 

  
 

 

 

02. a). The arrow diagram shows 𝒂 part of mapping 

 

  𝒙  →  
𝒂

𝒙 −  𝟏
  + 𝒃 

 𝑓 ∶  𝑥 → 
𝒂

(𝒙 −  𝟏)
  + 𝒃 

 Find, 

 

 i). The value of 𝒂 and 𝒃 

 

 ii). 𝒇(𝑶) 

 

 iii). 𝒇(𝒙 +  𝒌) 
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 b). Find the domain and range of the following functions. 

 

  i). 𝒇 ∶ 𝒙 →  
𝟏

𝟐
  𝒙 +   𝟑 

 

  ii). 𝒇 ∶ 𝒙 →  
𝟏

𝒙 − 𝟐
   

 

  iii). 𝒇 ∶ 𝒙 →  √𝒙 − 𝟒 

 

 

 c). If   𝒇 ∶ 𝒙 →  𝟑𝒙 − 𝟏 and  𝒈 ∶ 𝒙 →  
𝟑

𝒙 −  𝟒
   then find, 

 

  i). 𝒇−𝟏 (−𝟒) ii). 𝒈−𝟏 (𝟑) iii). 𝒈𝒇(𝒙) iv). 𝒈𝒈(𝒙) 

 

 

03. a). State the remainder theorem and prove it. Show that when a polynomial 𝒇(𝒙) is divided 

by (𝑷𝒙 − 𝒒), Where  𝝆 ≠ 𝑶, the remainder is 𝒇 (
𝒒

𝒑
).  

 

 If  𝒇(𝒙)  =  𝟐𝒙𝟒 + 𝒂𝒙𝟑 + 𝒃𝒙 + 𝟏  , Where 𝒂  and 𝒃  are real constants. Given that 

𝒇 (−𝟏
𝟐⁄ )  =  𝟎  

 𝒇 (−𝟐)  =  𝟐𝟏. Find 𝒂 and 𝒃  

  Find the two real linear factors of 𝒇(𝒙) 

 

 

 b. Express in partial fractions 

 

  i). 
𝒙 +  𝟐

(𝒙 −  𝟑)  (𝒙 +  𝟏)
 ii). 

𝒙𝟑

(𝒙 −𝟏)𝟐  (𝒙 +𝟐)
 

 

 

04. a). If 𝒂  and  𝒃  are non-zero and non-parallel vectors and  𝝀𝒂 +  𝝁𝒃 = 𝟎 , then prove that, 

𝝀 = 𝟎 and 𝝁 = 𝟎. 

 

 Let  𝒂  =  𝝀𝒊 + 𝟑𝒊  and  𝒃  = 𝟕𝒊 + 𝒋  where 𝒊  and  𝒋  are unit vectors along 𝒐𝒙 and 𝒐𝒚 

axis. If  𝒂  and  𝒃  are parallel vectors, then find the value of 𝝀. 

 

 

b). If the position vectors of the points 𝑨  and  𝑩  are 𝒊  − 𝟑𝒋  and  𝟐𝒊  + 𝟓𝒋 respectively. 

Find, 

 

  i). |𝑨𝑩⃗⃗⃗⃗⃗⃗ | 

  ii). the unit vector along 𝑨𝑩⃗⃗⃗⃗⃗⃗  
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  iii). The position vector of the point, which divided 𝑨𝑩 in the ratio 𝟏 ∶ 𝟐 internally. 

 c). Define the scalar product of the vectors 𝒂  and 𝒃  

 

Given that two vectors 𝒂  and  𝒃 , where 𝒂 ≠ 𝟎 and  𝒃 ≠ 𝟎.  If (𝒂  + 𝒃) and (𝒂 − 𝒃) 

are perpendicular then show that  |𝒂|  =   |𝒃| 

  

 

05. Prove the following identities. 

 

 a). 
𝑺𝒊𝒏 𝑨 +  𝑺𝒊𝒏 𝟑𝑨

𝑪𝒐𝒔 𝑨 +  𝑪𝒐𝒔 𝟑𝑨
   = 𝐭𝐚𝐧 𝟐𝑨 

 

 b). 𝑪𝒐𝒔𝟒 𝑨 +   𝑺𝒊𝒏𝟒 𝑨  =   𝟏 − 
𝟏

𝟐
 𝑺𝒊𝒏𝟐 𝟐𝑨 

 

 c). 𝑪𝒐𝒔 (𝑨 + 𝑩)  +   𝑺𝒊𝒏 (𝑨 − 𝑩)   =   𝟐 𝑺𝒊𝒏 (𝟒𝟓 + 𝑨). 𝑪𝒐𝒔 (𝟒𝟓° + 𝑩) 

 

 d). 𝑺𝒆𝒄 𝑨 = 𝐭𝐚𝐧𝑨 .  𝒕𝒂𝒏 𝑨 𝟐⁄  + 𝟏 

 

 

06. a). Show that If  𝑆𝒊𝒏 𝜽 =  −𝟏
𝟑⁄   and   𝝅 <  𝜽 < 𝟑 𝝅 𝟐⁄  

 

  then 𝑺𝒊𝒏 𝟐𝜽 = 
𝟒√𝟐

𝟗
  and 𝐭𝐚𝐧 𝟐𝜽 = 

𝟒√𝟐

𝟕
  

 

 

 b). If  𝑨𝑩𝑪 is a triangle, show that 

 

  𝑪𝒐𝒔 𝑨 +   𝑪𝒐𝒔 𝑩 −   𝑪𝒐𝒔 𝑪 =  −𝟏 +   𝟒 𝑪𝒐𝒔 𝑨 𝟐⁄  . 𝑪𝒐𝒔 𝑩 𝟐⁄  𝑺𝒊𝒏 𝑪 𝟐⁄   

 

 c). Find the general solution of the following equation √𝟑  𝑺𝒊𝒏 𝒙 − 𝑪𝒐𝒔 𝒙 =  √𝟐. 

 

 

07.  

 

 a). Three coplanar 𝑷 , 𝑸  and 𝑹  act at 𝑶  and the 

system is in equilibrium. Find the values of 𝑸 

and 𝑹. 

 

 

 

 

 b). The resultant of  𝑷 and  𝑸 is  𝑹. If  𝑷 is reversed and  𝑸  remaining the same, then the 

resultant is 𝑹𝟏 . If  𝑹  and  𝑹𝟏  are perpendicular, then show that,  𝑷 = 𝑸. 

 

 c). The resultant of two forces 𝐹  and  2𝐹  is perpendicular to the force 𝐹.  Find the angle 

between the two forces and the magnitude of the resultant. 

 

30° 45° 

𝑄 

𝑅 

𝑃 = 3√3 𝑁 

𝑂 
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