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CLASS XII                     MATHEMATICS –ANSWER KEY                      SUBJECT CODE :041 
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                                                               SECTION A 

1. B. {0,2,4}             
2. C. one –one but not onto    
3. B.0 

4. A.  ቂ1 𝑛
0 1

ቃ 

5. A. 𝐴ଶ 
6. D. 14ସ                 

7. C. 
ଵ

ଶ
      

8. A. [−1,1 ]              
9. D. 2 

10. C.−
√ଷ

ଶ
 

11. D. no value of  𝑥 

12. B. 
ଶೣశమ

௟௢௚ଶ
+ 𝐶 

13. B. 
గ

ଶ
 

14. B. 𝚤̂     

15. D. −
ହ

ଷ
 

16. C. 2𝐴𝐵ሬሬሬሬሬ⃗           

17. A .  
గ

ଶ
      

18. D. perpendicular  to 𝑧 axis           
19.  A 
20.  D                 

                                                               SECTION B    

21 A. ∫
௦௜௡௫ି௫௖௢௦௫

௫(௫ା௦௜௡௫)
 𝑑𝑥 = ∫

(௦௜௡௫ା )ି௫(ଵା௖ )

௫(௫ା௦௜௡௫)
 𝑑𝑥                                                                             ½  

                                     = ∫
ଵ

௫
𝑑𝑥 − ∫

ଵା௖௢௦௫

௫ା௦௜௡௫
 𝑑𝑥                                                                               ½  

                                      = log|𝑥| − log|𝑥 + 𝑠𝑖𝑛𝑥| + 𝑐                                                                     1 

                                                            OR 

21.B 𝐼 = ∫
ଵ

௫(௫యା଼)
 𝑑𝑥 = ∫

௫మ

௫య(௫యା଼)
 𝑑𝑥 

                           𝑡 = 𝑥ଷ + 8  ⇒
ௗ௧

ଷ
= 𝑥ଶ𝑑𝑥                                                                                   ½  

 



 

 

      𝐼 =
ଵ

ଷ
∫

ௗ௧

(௧ି଼)௧
=   

ଵ

ଷ
∫

ௗ௧

௧మି଼௧
  

        =
ଵ

ଷ
∫

ௗ௧

(௧ିସ)మିସమ
                                                                                                                              ½  

        =
ଵ

ଷ

ଵ

଼
log ቚ

௧ିସିସ

௧ିସାସ
ቚ + 𝐶                                                                                                                    ½  

       =
ଵ

ଶସ
log ቚ

௫య

௫యା଼
ቚ + 𝐶                                                                                                                       ½  

22. 𝑡𝑎𝑛ଶ(secିଵ 2) + 𝑐𝑜𝑡ଶ(𝑐𝑜𝑠𝑒𝑐ିଵ3) = 𝑠𝑒𝑐ଶ(secିଵ 2) − 1 + 𝑐𝑜𝑠𝑒𝑐ଶ(𝑐𝑜𝑠𝑒𝑐ିଵ3) − 1                  ½  

                                = [sec (𝑠𝑒𝑐ିଵ2]ଶ + [𝑐𝑜𝑠𝑒𝑐(𝑐𝑜𝑠𝑒𝑐ିଵ3]ଶ − 2                                                     ½  

                               = 4 + 9 − 2 = 11                                                                                                1 

23.Given 𝑂𝐴ሬሬሬሬሬ⃗ = 𝑎⃗  , 𝑂𝐵ሬሬሬሬሬ⃗ = 𝑏ሬ⃗ , 𝑂𝐶ሬሬሬሬሬ⃗ = 𝑐                  

          𝐴𝐶ሬሬሬሬሬ⃗ = 𝑂𝐶ሬሬሬሬሬ⃗ − 𝑂𝐴ሬሬሬሬሬ⃗ = 𝑐 − 𝑎⃗  

          𝐴𝐵ሬሬሬሬሬ⃗ = 𝑂𝐵ሬሬሬሬሬ⃗ − 𝑂𝐴ሬሬሬሬሬ⃗ = 𝑏ሬ⃗ − 𝑎⃗                                                                                                         ½  

        Given 𝐴𝐶ሬሬሬሬሬ⃗ =
ହ

ସ
 𝐴𝐵ሬሬሬሬሬ⃗  

             ⇒ 𝑐 − 𝑎⃗ =
ହ

ସ
 (𝑏ሬ⃗ − 𝑎⃗)                                                                                                           ½       

            ⇒  𝑐 =
ଵ

ସ
 (5𝑏ሬ⃗ − 𝑎⃗)                                                                                                                1 

 

24A.Given equation of the line are 2𝑥 − 5 = 3𝑦 + 1 = 7 − 5𝑧. 

       The given equation can be written in standard form as  
௫ି

ఱ

మ

ଵହ
  =   

௬ା
భ

య

ଵ଴
=  

௭ି
ళ

ఱ

ି଺
                            1 

       Direction ratios  of line are (15,10, −6) 

       Direction cosines are  
ଵହ

ඥଵହమାଵ଴మାି଺)మ  
   ,   

ଵ଴

ඥଵହమାଵ଴మାି଺)మ  
  ,

ି଺

ඥଵହమାଵ଴మାି଺)మ  
                             ½  

      ie  ቀ
ଵହ

ଵଽ
  ,

ଵ଴

ଵଽ
  , −

଺

ଵଽ
 ቁ                                                                                                                    ½  

24B.Let 𝑏ሬ⃗   be the vector   parallel to the required line       

        ⇒ 𝑏ሬ⃗  is  perpendicular to both the given lines 

      ⇒ 𝑏ሬ⃗  =  ൫2𝚤̂ − 2𝚥̂ + 𝑘෠൯   × (𝚤̂ + 2𝚥̂ + 2𝑘෠)                                                                                  ½  

               = −6𝚤̂ − 3𝚥̂ + 6𝑘෠)                                                                                                            ½  

     Equation of line in vector form is  𝑟 = 2𝚤̂ − 𝚥̂ + 3𝑘෠ + (−6𝚤̂ − 3𝚥̂ + 6𝑘෠) 



 

 

                𝑟 = 2𝚤̂ − 𝚥̂ + 3𝑘෠ + μ൫2𝚤̂ + 𝚥̂ − 2𝑘෠൯            [ 𝜇 = −3]                                                           1 

25.    𝑖 ) 𝑥 + 2𝑦 ≤ 8            𝑖𝑖) 𝑥 + 𝑦 ≥ 3         𝑖𝑖𝑖) 𝑥 ≤ 4        𝑖𝑣) 𝑥 ≥ 0 , 𝑦 ≥ 0                    
ଵ

ଶ
+

ଵ

ଶ
+

ଵ

ଶ
+

ଵ

ଶ
 

                                                               SECTION C 

26.AB =  ቂ 𝑐𝑜𝑠ଶ𝑥 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥
𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥 𝑠𝑖𝑛ଶ𝑥

ቃ   ൤
𝑐𝑜𝑠ଶ𝑦 𝑐𝑜𝑠𝑦𝑠𝑖𝑛𝑦

𝑐𝑜𝑠𝑦𝑠𝑖𝑛𝑦 𝑠𝑖𝑛ଶ𝑦
൨ 

= ൤
𝑐𝑜𝑠ଶ𝑥𝑐𝑜𝑠ଶ𝑦 + 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑦𝑠𝑖𝑛𝑦 𝑐𝑜𝑠ଶ𝑥𝑐𝑜𝑠𝑦𝑠𝑖𝑛𝑦 + 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥𝑠𝑖𝑛ଶ𝑦

𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥𝑐𝑜𝑠ଶ𝑦 + 𝑠𝑖𝑛ଶ𝑥𝑐𝑜𝑠𝑦𝑠𝑖𝑛𝑦 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑦𝑠𝑖𝑛𝑦 + 𝑠𝑖𝑛ଶ𝑥𝑠𝑖𝑛ଶ𝑦
൨                                   1 

= ൤
𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑦(𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑦 + 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦) 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑦(𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑦 + 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦)

𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑦(𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑦 + 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦) 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦(𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑦 + 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦)
൨                                             

½  

= ൤
𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑦(cos(𝑥 − 𝑦)) 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑦(cos(𝑥 − 𝑦))
𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑦(cos(𝑥 − 𝑦)) 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦(cos(𝑥 − 𝑦))

൨                                                                       ½  

     Given 𝑥 − 𝑦 = (2𝑛 + 1)
గ

ଶ
 

    Then cos(𝑥 − 𝑦) = cos(2𝑛 + 1)
గ

ଶ
= 0                                                                                        ½  

𝐴𝐵 =  ൤
𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑦(cos(𝑥 − 𝑦)) 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑦(cos(𝑥 − 𝑦))
𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑦(cos(𝑥 − 𝑦)) 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦(cos(𝑥 − 𝑦))

൨ = ቂ
0 0
0 0

ቃ = 𝑂                                     ½  

27A.        𝑦 = 𝑥௖௢௧௫ +
ଶ௫మିଷ

௫మା௫ାଶ
 

          Let 𝑢 = 𝑥௖௢௧௫   ,       𝑣 =  
ଶ௫మିଷ

௫మା௫ାଶ
  

 

       Then 𝑦 = 𝑢 + 𝑣       ,Differentiating both sides  

       
ௗ௬

ௗ௫
=

ௗ௨

ௗ௫
+

ௗ௩

ௗ௫
  … … (1)                                                                                                               ½  

      𝑢 = 𝑥௖௢௧௫  ,taking logarithm on both sides   𝑙𝑜𝑔𝑢 = 𝑐𝑜𝑡𝑥 𝑙𝑜𝑔𝑥 

     Differentiating w.r t x    
ଵ

௨
 
ௗ௨

ௗ௫
=

௖௢௧௫

௫
− 𝑙𝑜𝑔𝑥 𝑐𝑜𝑠𝑒𝑐ଶ𝑥    

      
ௗ௨

ௗ௫
=  𝑥௖௢௧௫  (

௖௢௧௫

௫
− 𝑙𝑜𝑔𝑥 𝑐𝑜𝑠𝑒𝑐ଶ𝑥  )………..(2)                                                                    1 

     𝑣 =  
ଶ௫మିଷ

௫మା௫ାଶ
  

     
ௗ௩

ௗ௫
=

൫௫మା௫ାଶ൯ସ௫ି(ଶ௫మିଷ)(ଶ௫ାଵ)

(௫మା௫ାଶ)మ
=

ଶ௫మାଵସ௫ା

(௫మା௫ାଶ)మ
    …….(3)                                                            1 

 

 



 

 

    
ௗ௬

ௗ௫
=  𝑥௖௢௧௫   ቀ

௖௢௧௫

௫
− 𝑙𝑜𝑔𝑥 𝑐𝑜𝑠𝑒𝑐ଶ𝑥  ቁ +

ଶ௫మାଵସ௫ାଷ

(௫మା௫ାଶ)మ
                                                                    ½  

     OR 

27B.Given 𝑥 + 𝑦 = 𝑡 +
ଵ

௧
 

      On cubing both sides .(𝑥 + 𝑦)ଷ = (𝑡 +
ଵ

௧
)ଷ                                                                             ½                                 

  ⇒  𝑥ଷ + 𝑦ଷ + 3𝑥𝑦(𝑥 + 𝑦) = 𝑡ଷ +
ଵ

௧య
+ 3 ቀ𝑡 +

ଵ

௧
ቁ                                                                        1                                                 

   ⇒ 𝑥ଷ + 𝑦ଷ + 3𝑥𝑦(𝑥 + 𝑦) = 𝑥ଷ + 𝑦ଷ + 3(𝑥 + 𝑦)                                                                     ½              

   ⇒ 3𝑥𝑦(𝑥 + 𝑦) = 3(𝑥 + 𝑦)                                                                            

   ⇒    𝑥𝑦 = 1 

    ⇒     𝑦 =
ଵ

௫
                                                                                                                                 ½  

Differentiating 
ௗ௬

ௗ௫
= −

ଵ

௫మ
                                                                                                              ½  

28. For correct figure                                                                                                                    ½  

let 𝐷𝐵 = 𝑥 𝑚,      .since the kite is 250m away from the boy ,   𝐴𝐶 = 𝑦 = 250 𝑚 

      Speed of the kite, 
ௗ௫

ௗ௧
= 10 m/s 

From the  figure, 𝐸𝐶 = 151.5 − 1.5 = 150𝑚                                                                             ½  

In right angled triangle ∆𝐶𝐸𝐴 , 𝐴𝐸ଶ + 𝐸𝐶ଶ = 𝐴𝐶ଶ 

⇒ 𝑥ଶ + 22500 = 𝑦ଶ 

Differentiating ,2𝑥
ௗ௫

ௗ௧
= 2𝑦

ௗ௬

ௗ௧
    

⇒
ௗ௬

ௗ௧
 =

௫

௬
  

ௗ௫

ௗ௧
                                                                                                                               1 

When 𝑦 = 250𝑚 , 𝑥 =   √250ଶ − 150ଶ = 200𝑚                                                                     ½  

 
ௗ௬

ௗ௧
 =

௫

௬
  

ௗ௫

ௗ௧
=

ଶ଴଴

ଶହ଴
 × 10 = 8m/s                                                                                                ½  

 

 



 

29A. 𝑥ଶ𝑑𝑦 + (𝑥𝑦 + 𝑦ଶ)𝑑𝑥 = 0       

⇒
ௗ௬

ௗ௫
= − ቀ

൫௫௬ା௬మ൯

௫మ
ቁ … . (1)  , the given equation is a homogeneous differential equation.        ½  

Put 𝑦 = 𝑣𝑥  and      
ௗ௬

ௗ௫
= 𝑣 + 𝑥

ௗ௩

ௗ௫
 in (1) 

⇒  𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
= − ቆ

𝑥𝑣𝑥 + 𝑣ଶ𝑥ଶ

𝑥ଶ
ቇ 

⇒  𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
= −𝑣 − 𝑣ଶ 

⇒  𝑥
ௗ௩

ௗ௫
= −2𝑣 − 𝑣ଶ                                                                                                                 ½  

Separating variables and integrating,         ∫
ଵ

௩(௩ାଶ)
𝑑𝑣 = − ∫

ଵ

௫
𝑑𝑥                                           

⇒
1

2
 න

2

𝑣(𝑣 + 2)
𝑑𝑣 = − න

1

𝑥
𝑑𝑥 

⇒
ଵ

ଶ
 ቀ∫

ଵ

௩
−

ଵ

௩ାଶ
ቁ 𝑑𝑣 = − ∫

ଵ

௫
 𝑑𝑥                                                                                               1 

⇒
ଵ

ଶ
log|𝑣| −

ଵ

ଶ
log|𝑣 + 2| = − log|𝑥| + 𝑙𝑜𝑔𝐶                                                                  

⇒
௩

௩ାଶ
= ቀ

௖

௫
ቁ

ଶ

                                                                                                                          ½  

The required solution is        
௬

௬ାଶ௫
 = ቀ

௖

௫
ቁ

ଶ

                                                                              ½  

29B. (1 + 𝑥ଶ)
ௗ௬

ௗ௫
+ 𝑦 = 𝑒௠ ୲ୟ୬షభ ௫   

⇒
ௗ௬

ௗ௫
+

௬

ଵା௫మ
=

௘೘ ౪౗౤షభ ೣ

ଵା௫మ
… … (1)                                                                                            ½  

𝑃 =
1

1 + 𝑥ଶ
      , 𝑄 =  

𝑒௠ ୲ୟ୬షభ ௫

1 + 𝑥ଶ
 

Integrating factor,  𝑒∫ ௣ௗ௫ = 𝑒
∫

భ

భశೣమ ௗ௫
=  𝑒୲ୟ୬షభ ௫ 

Then the solution is , 𝑦. 𝑒୲ୟ୬షభ ௫ =  ∫
௘೘ ౪౗౤షభ ೣ

ଵା௫మ
. 𝑒୲ୟ୬షభ ௫ 𝑑𝑥 + 𝐶                                                ½  

                                   = ∫
௘(೘శభ) ౪౗౤షభ ೣ

ଵା௫మ
𝑑𝑥 + 𝐶 

Put 𝑡 = tanିଵ 𝑥  ⇒ 𝑑𝑡 =
ଵ

ଵା௫మ
  𝑑𝑥 

𝑦. 𝑒୲ୟ୬షభ ௫ = ∫ 𝑒(௠ାଵ)௧𝑑𝑡 + 𝐶  

            

 



 

 

              =
௘(೘శభ)೟

௠ାଵ
+ 𝐶                                                                                                                  ½  

            𝑦. 𝑒୲ୟ୬షభ ௫ =
௘(೘శభ) ౪౗౤షభ ೣ

௠ାଵ
+ 𝐶                                                                                          ½  

Given when 𝑥 = 0 , 𝑦 = 1 

1 =
1

𝑚 + 1
+ 𝐶    

⇒ 𝐶 =
௠

௠ାଵ
                                                                                                                                ½   

Particular solution is      𝑦. 𝑒୲ୟ୬షభ ௫ =
௘(೘శభ) ౪౗౤షభ ೣ

௠ାଵ
+  

௠

௠ାଵ
                                                        ½  

⇒      𝑦. (𝑚 + 1)𝑒୲ୟ୬షభ ௫ = 𝑒(௠ାଵ) ୲ୟ୬షభ ௫ + 𝑚 

30.A   .Let ABCD be the parallelogram with diagonals  𝐴𝐶ሬሬሬሬሬ⃗ = 𝑎⃗ and 𝐵𝐶ሬሬሬሬሬ⃗ = 𝑏ሬ⃗  .By applying the rules of 
vector addition 

𝐴𝐵ሬሬሬሬሬ⃗ =
൫ௗభሬሬሬሬሬ⃗ ାௗమሬሬሬሬሬ⃗ ൯

ଶ
=

௔ሬ⃗ ା௕ሬ⃗

ଶ
       𝐴𝐷ሬሬሬሬሬ⃗ =

൫ௗభሬሬሬሬሬ⃗ ିௗమሬሬሬሬሬ⃗ ൯

ଶ
=

௔ሬ⃗ ି௕ሬ⃗

ଶ
                                                                           ½  

Area of ABCD  =
ଵ

ଶ
ห𝐴𝐵ሬሬሬሬሬ⃗ × 𝐴𝐷ሬሬሬሬሬ⃗ ห =

ଵ

ଶ
 ቚ

ଵ

ଶ
൫𝑎⃗ + 𝑏ሬ⃗ ൯ ×

ଵ

ଶ
(𝑎⃗ − 𝑏ሬ⃗ )ቚ 

          =
ଵ

ସ
ห(𝑎ሬሬሬሬ⃗ + 𝑏ሬ⃗ ) × (𝑎⃗ − 𝑏ሬ⃗ )ห                                                ½  

           =
ଵ

ସ
ห𝑎⃗ × 𝑎⃗ − 𝑎⃗ × 𝑏ሬ⃗ + 𝑏ሬ⃗ × 𝑎⃗ − 𝑏ሬ⃗ × 𝑏ሬ⃗ ห                           ½  

           =
1

4
ห2൫𝑎⃗ × 𝑏ሬ⃗ ൯ห 

                                                           =
ଵ

ଶ
 ห𝑎⃗ × 𝑏ሬ⃗ ห                                                                            ½  

Given 𝑎⃗ = 2𝚤̂ − 𝚥̂ + 𝑘෠    and   𝑏ሬ⃗ = 𝚤̂ + 3𝚥̂ − 𝑘෠ 

Area  =
ଵ

ଶ
ห(2𝚤̂ − 𝚥̂ + 𝑘෠ ) × ( 𝚤̂ + 3𝚥̂ − 𝑘)෢ห 

 

       𝑎⃗ × 𝑏ሬ⃗     = อ
𝚤̂ 𝚥̂ 𝑘෠

2 −1 1
1 3 −1

อ = −2𝚤̂ + 3𝚥̂ + 7𝑘෠                                                                        ½  

     Area=
ଵ

ଶ
√62 sq units                                                                                                              ½  

 

 

 



 

 

30B.  Given A(2𝑖̂ − 𝑗̂ + 𝑘෠)  , B(𝚤̂ − 3𝚥̂ − 5𝑘෠) and C( 3𝚤̂ − 4𝚥̂ − 4𝑘෠  

   𝐴𝐵ሬሬሬሬሬ⃗ = (𝚤෡ − 3𝚥̂ − 5𝑘෠) − (2𝚤̂ − 𝚥̂ + 𝑘෠) = ൫−𝚤̂ − 2𝚥̂ − 6𝑘෠൯  

   𝐵𝐶ሬሬሬሬሬ⃗ = ൫ 3𝚤̂ − 4𝚥̂ − 4𝑘෠൯ − ൫𝚤̂ − 3𝚥̂ − 5𝑘෠൯ = ൫2𝚤̂ − 𝚥̂ + 𝑘෠൯  

   𝐴𝐶ሬሬሬሬሬ⃗ = (3𝚤̂ − 4𝚥̂ − 4𝑘)෢ − ൫2𝚤̂ − 𝚥̂ + 𝑘෠൯ = ൫𝚤̂ − 3𝚥̂ − 5𝑘෠൯ 

 𝑐𝑜𝑠 𝐴 =
஺஻ሬሬሬሬሬ⃗  .஺஼ሬሬሬሬሬ⃗

ห஺஻ሬሬሬሬሬ⃗ หห஺஼ሬሬሬሬሬ⃗ ห
=  

൫ିప̂ିଶఫ̂ି଺௞෠ ൯.൫ప̂ିଷఫ̂ିହ௞෠ ൯

√ସଵ.√ଷହ
=

√ଷହ

√ସଵ
                                                                                          1 

   𝐴 =  cosିଵ ቀ
√ଷହ

√ସଵ
ቁ 

𝑐𝑜𝑠 𝐵 =
஻஺ሬሬሬሬሬ⃗ .஻஼ሬሬሬሬሬ⃗

ห஻஺ሬሬሬሬሬ⃗ หห஻஼ሬሬሬሬሬ⃗ ห
=  

൫ప̂ାଶఫ̂ା଺௞෠ ൯.൫2ప̂ିఫ̂ା௞෠ ൯

√ସଵ.√଺
=

√଺

√ସଵ
                                                                                              1 

   𝐵 =  cosିଵ ቀ
√଺

√ସଵ
ቁ 

𝑐𝑜𝑠 𝐶 =
஼஻ሬሬሬሬሬ⃗ .஼஺ሬሬሬሬሬ⃗

ห஼஻ሬሬሬሬሬ⃗ หห஼஺ሬሬሬሬሬ⃗ ห
=  

൫ିଶప̂ାఫ̂ି௞෠ ൯.൫−ప̂ାଷఫ̂ାହ௞෠ ൯

√଺.√ଷହ
=

଴

√଺.√ଷହ
= 0                                                                               1 

   𝐶 =  cosିଵ(0) =
గ

ଶ
 

 

31.                                                                

                                               1 ½ 

Feasible region is bounded with vertices 𝐴(20,0) , 𝐵(20,30), 𝐶(30,20) and 𝐷(40,0) 

𝑍஺ = 2100 , 𝑍஻ = 4800 , 𝑍஼ = 4950  , 𝑍஽ = 4200                                                               1 

So maximum value of 𝑍 is 4950 at the point 𝐶(30,20) 

                                               



 

                                                        SECTION D 

32. 𝐼 = ∫
௫

௦௜௡௫ା௖௢௦  
 𝑑𝑥 … … . (1)

గ/ଶ

଴
 

𝐼 = න
(
𝜋
2

− 𝑥)

𝑠𝑖𝑛(
𝜋
2

− 𝑥) + 𝑐𝑜𝑠(
𝜋
2

− 𝑥) 
 𝑑𝑥

గ/ଶ

଴

 

𝐼 = ∫
(

ഏ

మ
ି௫)

௦௜௡௫ା௖௢௦  
 𝑑𝑥 … … . (2)

గ/ଶ

଴
                                                                                                ½  

(1) + (2)  ,        2𝐼 =
గ

ଶ
∫

ଵ

௦௜௡௫ା௖௢௦௫ 
 𝑑𝑥

గ/ଶ

଴
                                                                                ½  

𝐼 =
గ

ସ
∫

ଵ

௦௜௡௫ା௖௢௦  
 𝑑𝑥

గ/ଶ

଴
                                                                                                            ½  

    =  
గ

ସ√ଶ
∫

ଵ

(
భ

√మ
௦௜௡௫

భ

√మ
௖௢௦௫) 

 𝑑𝑥
గ/ଶ

଴
                                                                                              ½  

   =
గ

ସ√ଶ
∫

ଵ

ୱ୧୬(
ഏ

ర
ା௫) 

 𝑑𝑥
గ/ଶ

଴
                                                                                                      

  =
గ

ସ√ଶ
∫ 𝑐𝑜𝑠𝑒𝑐(

గ

ସ
+ 𝑥) 𝑑𝑥

గ/ଶ

଴
                                                                                                   ½  

  =
గ

ସ√ଶ
 ቂlog |𝑐𝑜𝑠𝑒𝑐 ቀ

గ

ସ
+ 𝑥ቁ − 𝑐𝑜𝑡(

గ

ସ
+ 𝑥)ቃ

଴

ഏ

మ                                                                            1 

 =
గ

ସ√ଶ
ቂ(log ൬𝑐𝑜𝑠𝑒𝑐 ቀ

గ

ସ
+

గ

ଶ
ቁ − 𝑐𝑜𝑡 ቀ

గ

ସ
+

గ

ଶ
ቁ൰ − (log ൬𝑐𝑜𝑠𝑒𝑐 ቀ

గ

ସ
ቁ − 𝑐𝑜𝑡 ቀ

గ

ସ
ቁ൰ቃ                         ½  

=
గ

ସ√ଶ
log ቚ

√ଶାଵ

√ଶିଵ
ቚ                                                                                                                        1  

33A. Let  𝑓(𝑥) = 𝑓(𝑦) for some 𝑥, 𝑦 ∈ 𝑅 

   ⇒
ଶ௫

ଵା௫మ
=

ଶ௬

ଵା௬మ
  

  ⇒ 2𝑥 + 2𝑥𝑦ଶ = 2𝑦 + 2𝑦𝑥ଶ 

  ⇒ (𝑥 − 𝑦)(1 − 𝑥𝑦) = 0 

   ⇒ 𝑥 = 𝑦 𝑜𝑟 𝑥𝑦 = 1.So if 𝑥𝑦 = 1 , 𝑥 ≠ 𝑦                                                                               2 

Hence f is not one –one 

Let 𝑦 = 𝑓(𝑥), 𝑥 ∈ 𝑅  

⇒ 𝑦 =
ଶ௫

ଵା௫మ
   .Here for 𝑥 = 0 , 𝑦 = 0 

If 𝑦 ≠ 0, 𝑦 =
ଶ௫

ଵା௫మ
 

⇒ 𝑥ଶ𝑦 − 2𝑥 + 𝑦 = 0 

 



 

 

⇒ 𝑥 =
2 ± ඥ4 − 4𝑦ଶ

2𝑦
 

For 𝑥 to be real  ඥ4 − 4𝑦ଶ ≥ 0 

⇒ −1 ≤ 𝑦 ≤ 1 

Range = [−1,1] ≠ codomain 

Hence f is not on to.                                                                                                                         2 

For the given function to be on to  𝐴 = [−1,1]                                                                               1 

 

33B.Since 𝑥 + 𝑥 = 2𝑥 , 𝑖s divisible by 2, (𝑥, 𝑥) ∈ 𝑅    for every 𝑥 ∈ 𝐴                                         1 

      Therefore R is reflexive  

       Let 𝑥, 𝑦 ∈ 𝐴 be such that  (𝑥, 𝑦) ∈ 𝑅 

     ⇒ 𝑥 + 𝑦 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑏𝑙𝑒 𝑏𝑦 2 

      ⇒ 𝑦 + 𝑥 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 2 

        ⇒ (𝑦, 𝑥) ∈ 𝑅                                                                                                                            1 

      Therefore R is Symmetric. 

       Let 𝑥, 𝑦 , 𝑧 ∈ 𝐴 such that (𝑥, 𝑦) ∈ 𝑅 and (𝑦, 𝑧) ∈ 𝑅 

       ⇒ 𝑥 + 𝑦 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑏𝑙𝑒 𝑏𝑦 2   and   𝑦 + 𝑧  𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑏𝑙𝑒 𝑏𝑦 2 

       𝑥 + 𝑦 = 2𝑘 … (1)       𝑦 + 𝑧 = 2𝑚 … . . (2)for some  𝑘, 𝑚 ∈ 𝑍 

      Adding (1) and (2),𝑥 + 2𝑦 + 𝑧 = 2(𝑘 + 𝑚) 

      ⇒ 𝑥 + 𝑧 = 2(𝑘 + 𝑚 − 𝑦) 

      𝑥 + 𝑧 𝑖𝑠 divisible by 2 

     Therefore R is transitive. 

     Hence R is an equivalence relation                                                                                               2 

       [2] = {−4, −2,0,2,4}                                                                                                                  1 

 

34. (𝑥 − 𝑎)ଶ + (𝑦 − 𝑏)ଶ = 𝑐ଶ 

      Differentiating both sides w.r t x 

     2(𝑥 − 𝑎) + 2(𝑦 − 𝑏)𝑦ᇱ = 0 



   ⇒ 𝑦ᇱ = −
௫ି௔

௬ି௕
                                                                                                                                 1 

   Differentiating again w r t x 

𝑦ᇱᇱ = − ቈ
(𝑦 − 𝑏) − (𝑥 − 𝑎)𝑦ᇱ

(𝑦 − 𝑏)ଶ
቉ 

       = − ቈ
(௬ି௕)ି(௫ି௔)ቀି

ೣషೌ

೤ష್
ቁ

(௬ି௕)మ
቉ =  − ቂ

(௫ି௔)మା(௬ି௕)మ

(௬ି௕)య
ቃ 

       = −
௖మ

(௬ି௕)య
                                                                                                                                2 

 
ቂଵା൫௬ᇲ൯

మ
ቃ

య
మ

௬ᇲᇲ
  =  

൤ଵାቀି
ೣషೌ

೤ష್
ቁ

మ
൨

య
మ

ି
೎మ

(೤ష್)య

 

                 =  
൤

೎మ

(೤ష್)మ൨

య
మ

ି
೎మ

(೤ష್)య

= −𝑐                                                                                                               2 

 

35A. 

For figure                                                                               1 

Area = ∫ [1 − (𝑥 + 1)] 𝑑𝑥 + ∫ [1 + (𝑥 + 1)]𝑑𝑥
ଷ

ିଵ

ିଵ

ିଷ
            1 

       = − ቂ
௫మ

ଶ
ቃ

ିଷ

ିଵ

+ ቂ2𝑥 +
௫మ

ଶ
ቃ

ିଵ

ଷ

                                              1 

        = − ቀ
ଵ

ଶ
−

ଽ

ଶ
ቁ + ቀ6 +

ଽ

ଶ
ቁ — ቀ2 +

ଵ

ଶ
ቁ                                1  

         = 4 + 8 + 4                                                                   1 

        = 16 𝑠𝑞 𝑢𝑛𝑖𝑡𝑠           

    

                         OR  

35B.                                                                            correct figure                                                   1 

  𝑥 −  𝑦 +  2 =  0 … . . (𝑖)and 𝑥 =  √𝑦 … . . (𝑖𝑖) 

Consider 𝑥 =  √𝑦 ⇒  𝑥ଶ =  𝑦 

 The point of intersection of Eqs. (𝑖) and (ii) 
is given by 𝑥ଶ =  𝑥 + 2 
⇒ 𝑥ଶ −  𝑥 +  2 = 0 
⇒ 𝑥 = –  1, 2                                                                                                                                  1 

But x = – 1 does not satisfy the Eq. (𝑖𝑖). 
∴ 𝑥 =  2 

 



 

 

 
                                                                                   
putting 𝑥 =  2 in Eq. (ii), we get y = 4 
Hence, the point of intersection is (2, 4).        ½  

  Area = ∫ (𝑥 + 2) 𝑑𝑥 −  ∫ 𝑥ଶ𝑑𝑥
ଶ

଴

ଶ

଴
                 1       

           = ቂ
௫మ

ଶ
+ 2𝑥 −

௫య

ଷ
ቃ

଴

ଶ

                                 ½  

                                                                                                

= 2 + 4 −
଼

ଷ
   =

ଵ଴

ଷ
 sq units.                           1                             

                                                                                                                             

                                

                                                                 SECTION E 

36. I. Equation of line passes through 𝑃(1,4) with slope 𝑚  is 𝑦 − 4 = 𝑚(𝑥 − 1) 

            ⇒ 𝑚𝑥 − 𝑦 = 𝑚 − 4                                                                                                                 1 

    II.      
௠௫

௠ିସ
 −

௬

௠ିସ
= 1 

             ⇒
௫

೘షర

೘

+
௬

ସି௠
= 1 

           𝑥 −intercept =
௠ିସ

௠
   𝑦 −intercept= 4 − 𝑚                                                                            1 

  III A. 𝑆(𝑚) =  
௠ିସ

௠
+ 4 − 𝑚 = 5 −

ସ

௠
− 𝑚                                                                                     ½  

             𝑆ᇱ(𝑚) =
ସ

௠మ
− 1    , 𝑆ᇱᇱ(𝑚) = −

଼

௠య
 

            𝑆ᇱ(𝑚) = 0 ⇒ 𝑚 = ±2                                                                                                           1 

            For 𝑚 = −2 , 𝑆′′(𝑚) > 0.So S is minimum when 𝑚 =  −2                                                 ½  

                     OR 

  IIIB   .𝑆௠௜௡ = 5 −
ସ

௠
− 𝑚 = 5 + 2 + 2 = 9                                                                                    2. 

 

37 I. Direction ratios of 𝐿ଵ: 𝑟 = 3𝚤෡ + 5𝚥̂ + 8𝑘෠ + ൫2𝚤̂ + 3𝚥̂ + 𝑘෠൯  are  (2,3,1)                                ½  

     Direction cosines are 
ଶ

√ଵସ
,

ଷ

√ଵସ
 ,

ଵ

√ଵସ
                                                                                              ½  

   

 



 

 

  II. Direction ratios of 𝐿ଶ:  

         𝑟 = 𝚤̂ + 2𝚥̂ + 2𝑘෠ + μ(𝚤̂ + 𝚥̂ + 2𝑘෠)  are (1,1,2)                                                                      ½           

Direction cosines are 
ଵ

√଺
 ,

ଵ

√଺
 ,

ଶ

√଺
                                                                                                     ½  

    III A.    Shortest distance =  ฬ
(௕భሬሬሬሬ⃗ ×௕మ)ሬሬሬሬሬሬ⃗ .(௔మሬሬሬሬሬ⃗ ି௔భሬሬሬሬሬ⃗ )

ห(௕భሬሬሬሬ⃗ ×௕మ)ሬሬሬሬሬሬ⃗ ห
ฬ                                                                             

                  𝑎ଶሬሬሬሬ⃗ − 𝑎ଵሬሬሬሬ⃗ = ൫𝚤̂ + 2𝚥̂ + 2𝑘෠൯ − (3𝚤෢ + 5𝚥̂ + 8𝑘෠ ) = −2𝚤෢ − 3𝚥̂ − 6𝑘෠                                 ½  

                 (𝑏ଵ
ሬሬሬ⃗ × 𝑏ଶ)ሬሬሬሬሬሬ⃗  =  อ

𝚤̂ 𝚥̂ 𝑘෠

2 3 1
1 1 2

อ =  5𝚤෡ − 3𝚥̂ − 𝑘෠                                                                      ½  

                 ห(𝑏ଵ
ሬሬሬ⃗ × 𝑏ଶ)ሬሬሬሬሬሬ⃗ ห = √35                                                                                                         ½  

              SD = ቚ
ିଵ଴ାଽା

√ଷହ
ቚ =

√ଷହ

଻
 𝑚                                                                                                  ½  

                                                OR 

     III B .Let N be the foot of the perpendicular from 𝑃(1,2,2) to 

            𝐿ଵ: 𝑟 = 3𝚤෡ + 5𝚥̂ + 8𝑘෠ + ൫2𝚤̂ + 3𝚥̂ + 𝑘෠൯ 

    DRs of 𝑃𝑁 ሬሬሬሬሬሬሬ⃗  = (3 + 2 − 1, 5 + 3 − 2  , 8 +  − 2 ) 

                      = (2 + 2 , 3 + 3  ,  + 6 )                                                                                 ½  

     Since 𝑃𝑁 ሬሬሬሬሬሬሬ⃗  is perpendicular to 𝐿ଵ, (2 + 2)2 + (  3 + 3 )3 +    + 6 = 0     

      ⇒  = −
ଵଽ

ଵସ
                                                                                                                              ½  

       𝑃𝑁 ሬሬሬሬሬሬሬ⃗ = (−
ଵ଴

ଵସ
, −

ଵହ

ଵସ
 ,

଺ହ

ଵସ
 )                                                                                                          ½  

          ห𝑃𝑁 ሬሬሬሬሬሬሬ⃗ ห =
ହ√ଵ଼ଶ 

ଵସ
                                                                                                                      ½     

 

38 I.  According to the question we have  

                𝑥 + 𝑦 + 𝑧 = 130 …….(1) 

              60𝑥 + 75𝑦 + 90𝑧 = 10200  

             ⇒ 4𝑥 + 5𝑦 + 6𝑧 = 680…..(2)      

              2𝑥 − 𝑦 − 𝑧 = −20………..(3) 

            Matrix form of the equation is  𝐴𝑋 = 𝐵  

   



 

     ⇒   ൥
1 1 1
4 5 6
2 −1 −1

൩ ቈ
𝑥
𝑦
𝑧

቉ = ൥
130
680
−40

൩                                                                                              ½  

       𝐴 = ൥
1 1 1
4 5 6
2 −1 −1

൩ 

      𝑎𝑑𝑗 𝐴 = ൥
1 0 1

16 −3 −2
−14 3 1

൩                                                                                                  1 ½  

 

  II.|𝐴| = 3                                                                                                                                  ½  

     𝐴ିଵ =
ଵ

ଷ
 ൥

1 0 1
16 −3 −2

−14 3 1
൩                                                                                                    ½  

  ቈ
𝑥
𝑦
𝑧

቉ =  
ଵ

ଷ
 ൥

1 0 1
16 −3 −2

−14 3 1
൩ ൥

130
680
−40

൩ 

        =
ଵ

ଷ
 ൥

130 − 40
2080 − 2040 + 80

−1820 + 2040 − 40
൩ 

          =
ଵ

ଷ
൥

90
120
180

൩ = ൥
30
40
60

൩                                                                                                              1 

 

. 

  

           

    

             

   

 

 

 

        

 

 



 

 

 

 


