
Page 1 of 6 

The Islamic Institution For 

    Education & Teaching 

         Al-Mahdi Schools     Answer Key 

Mathematics Department 

Class: Grade 11 (Scientific) Mid-Year Exam 2009-2010 

Q Parts Elements of answer Notes 

I 

1) 

2

2cos1
cos2 




  

So, 
2

4
cos1

8
cos2
















 

So, 
2

2

2
1

8
cos2






 

so, 
4

22

8
cos2 




 

so, 
2

22

8
cos





 

but [
2

;0]
8


  

thus, 
2

22

8
cos





 A 

 

2) 

  048422: 22  yxyxC  
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   22sin xxf  is of the form, unsin  

Then,    uunuu nn 1sincos''sin   

Thus,     22 sincos22' xxxxf   
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f is continuous at 1x if & only if 
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If 4x is a root of  E , 

then  replace 4x in  E to get
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So, 1121 
a

b
xxS ,  
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1M is symmetric of 2M w.r.t. I  

So, I is the midpoint of  
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      00'0:  xffyT  

Thus,   xyT  2:  
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Table of variations: 

Values of x     -1  1   

Sign of )(' xf             0   + 0 - 

Variation of f  
 
  

 -4  0 
  

 

 

4 From the above table we notice that:   0xf  for all x ℝ∗  
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      21221 22

 xxxxx  

                       233  xx  

 

3. 

  2086 24  xxxxg  

Thus,        212348124'
233  xxxxxxxg  

Sign of  xg ' is the sign of    21
2

 xx  

But,   01
2
x for all x ℝ and   02 x  for all 2x  

Thus, 

Values of x     -2  1   

Sign of )(' xg           - 0   + 0 + 
 

 

4. 

Table of variations: 

Values of x     -2  1   

Sign of )(' xg    0 + 0 + 

Variation of g      

-4 
 23   

 

 

5. 

Since,  

-  xg is continuous on ℝ and  [2;3] ℝ , so it is continuous on [2;3]    

-  xg is monotonic on [2;]   & [2;][2;3]   so,  xg is monotonic 

on [2;3]      

And      023  fg  

Thus,   0xg admits a unique root [2;3]    

Since,  

-  xg is continuous on ℝ and  [1;2] ℝ , so it is continuous on [1;2]    

-  xg is monotonic on [1;2]   & [1;2][1;2]   so,  xg is monotonic on 

[1;2]      

And      012  fg   

Thus,   0xg admits a unique root [1;2]      

6. 

  8124' 3  xxxg (proved) 

   1121212" 22  xxxg  

Values of x      -1   1    
Sign of )(" xg         0     -  0   + 

Concavity of g  

 

  

 

  

Thus,  C admits two inflection points    23;1&7;1        
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8. 

Since,     2086
24

 xxxxgxh  

So,      xgxgxh   for all 0x which means,    CC '  for all 0x  

And,        xgxgxgxh  , 

so  xg  is even 

Then,  'C is symmetric of  C w.r.t axisy  for all 0x  

 

 

 

 

  


