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Q.1. Sol.sin−1 (sin 600)  =  sin−1 sin(540 + 60) 

                                               =  sin−1 sin(3𝜋 +
𝜋

3
)     

                                               =  sin−1 − sin
𝜋

3
     

                                               =  sin−1 sin(−
𝜋

3
)   

                                               =  −
𝜋

3
       Ans.  (b)   

Q.2. Sol. Ans. (d)  

Since, the value of function 𝑓(𝑥) = tan 𝑥 is ±∞(undefined) at ∀ 𝑥 = (2𝑛 + 1)
𝜋

2
, 𝑛 ∈ 𝑍. 

Hence 𝑓(𝑥) = tan 𝑥 is discontinuous on the set  {𝑥: 𝑥 = (2𝑛 + 1)
𝜋

2
, 𝑛 ∈ 𝑍}.  

Q.3. Sol. Ans. (c)  

       Since P and Q are symmetric matrix  

⇒ PT = P and QT = Q 

Now,        (PQ ⎯ QP)T = (PQ)T ⎯ (QP)T         [ By properties] 

                                 = QTPT ⎯ PTQT         [ By properties] 

                                         = QP ⎯ PQ                   [Given] 

                                         = ⎯ (PQ ⎯ QP) 

       Hence, PQ ⎯ QP is a Skew Symmetric matrix. 

Q.4. Sol. Ans. (d) 

  Obviously, the number of elements of matrix of order 3x3 is 9 and each entries 

can be field with 1 or 2 by 2 ways. 

 

         ∴ No of such possible matrix = Total number of ways to fill all nine entries of  

such matrix 

                                                                 = 2× 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 

                                                                 = 29 = 512 

 

Q.5. Sol. Ans. (d) 

Here, 𝑦 = 2𝑥2 + 3 sin 𝑥   

     ⇒ 
𝑑𝑦

𝑑𝑥
 = 4𝑥 + 3 cos 𝑥     



     ⇒ 
𝑑y

𝑑𝑥
]

𝑥=0
 =4𝑥 + 3 cos 𝑥= 4 × 0 + 3 cos 0 = 3   

∴ Slop of tangent to the curve at (0, 1) = 3   

⇒ Slop of normal to the curve at (0, 1) = ⎯ 
1

3
   

Q.6. Sol. Ans. ((b)  

|𝑎𝑑𝑗𝐴| = |A|𝑛−1, where n is order of matrix A. 

        Here n = 3,   ∴ |𝑎𝑑𝑗𝐴| = |A|3−1 = |A|2 

Q.7. Sol. Ans.  (b) 

 (1, 1), (2, 2), (3, 3), (4, 4) ∈ 𝑅 ⇒ is reflexive 

 Also it is transitive. 

 But it is not symmetric as  

  (1, 3) ∈ 𝑅 and (3, 1) ∉ 𝑅.         

 

Q.8. Sol. Ans. (b) 

 Let  [
3𝑥 + 7 5
𝑦 + 1 2 − 3𝑥

] =  [
0 𝑦 − 2
8 4

] 

       Equating the corresponding elements of matrix we get 

               3𝑥 + 𝑦 = 0 - - - - - - - - - - - -  (i) 

                 𝑦 − 2 = 5 - - - - - - - - - - - --(ii) 

                 𝑦 + 1 = 8 - - - - - - - - - - --  (iii) 

              2 − 3𝑥 = 4 - - - - - - - - - - - - -(iv) 

       So obtained equation (i) and (iv) are not consistent because  

             (i) ⇒𝑥 = −
1

7
and (iv) ⇒ 𝑥 = −

2

3
 

        Therefore, the values of variables are not possible to find. 

Q.9. Sol. Ans. (c) 

Here, 𝑦 = 𝑒2𝑥   

     ⇒ 
𝑑𝑦

𝑑𝑥
 = 2𝑒2𝑥    

     ⇒ 
𝑑y

𝑑𝑥
]

(0,1)
 = 2 × 𝑒0   = 2 × 1 = 2   

∴ Slop of tangent to the curve 𝑦 = 𝑒2𝑥 at (0, 1) = 2  

⇒ Equation of tangent to the curve 𝑦 = 𝑒2𝑥 at (0, 1) is  

                       
𝑦−1

𝑥−0
 = 2  

                  ⇒ 𝑦 = 2𝑥 + 1  

For meeting point with 𝑥 - axis, putting y = 0 we get 

                      0 = 2𝑥 + 1  

                  ⇒ 𝑥 = ⎯ 
1

2
    

Hence required point is (⎯ 
1

2
 , 0).  

Q.10. Sol. Ans - (b) 

          tan−1 √3 = tan−1 tan
𝜋

3
                                



                              =   
𝜋

3
 

           sec−1(−2)  = sec−1 − sec
𝜋

3
 

                                  sec−1 sec  𝜋 −
𝜋

3
 

                               = sec−1  sec
2𝜋

3
 

                                    = 
2𝜋

3
 

      ∴ tan−1 √3 − sec−1(−2) = 
𝜋

3
−

2𝜋

3
 = −

𝜋

3
         

Q.11. (c) R ⊂ A × B 

Q.12. Ans. (c) 

Sol. Given expression is  

        𝑥 = 𝑒𝑦+𝑒𝑦+⋯……..𝑡𝑜 ∞
 

⇒    𝑥 = 𝑒𝑦+𝑥, 

Taking log both sides, we have 

       log 𝑥 = log 𝑒𝑦+𝑥  

⇒   log 𝑥 = 𝑦 + 𝑥 

Differentiating, we get 

       
1

𝑥
=

𝑑𝑦

𝑑𝑥
+ 1 

⇒ 
𝑑𝑦

𝑑𝑥
 = 

1

𝑥
− 1 

⇒ 
𝑑𝑦

𝑑𝑥
 = 

1−𝑥

𝑥
 

Q.13. Sol. Ans. (a)  

       PY+WY is defined ⇒ PY and WY are defined and order PY = order of WY. 

       PY is defined ⇒ No. of columns of P = No. of rows of Y 

                              ⇒ k = 3 

  Also order of PY = Order of WY ⇒  p × k =  n × k ⇒ p = n  

      Therefore, PY+WY is defined if k = 3 and p = n. 

Q.14. Sol. Ans.  (c) 

        Let 𝑦 = sin(log 𝑥) 

⇒         
𝑑𝑦

𝑑𝑥
= cos(log 𝑥). 

1

𝑥
 

Q.15. Sol. Ans. (c) 

        Let A = [

𝑎1 𝑎2 𝑎3

𝑏1 𝑏2 𝑏3

𝑐1 𝑐2 𝑐3

] 

       ⇒ k A = [
𝑘𝑎1 𝑘𝑎2 𝑘𝑎3

𝑘𝑏1 𝑘𝑏2 𝑘𝑏3

𝑘𝑐1 𝑘𝑐2 𝑘𝑐3

] 

        ⇒ |kA| = |

𝑘𝑎1 𝑘𝑎2 𝑘𝑎3

𝑘𝑏1 𝑘𝑏2 𝑘𝑏3

𝑘𝑐1 𝑘𝑐2 𝑘𝑐3

| 

        Taking 𝑘 common from R1, R2 and R3, we get  



        ⇒ |kA| = 𝑘3 |

𝑎1 𝑎2 𝑎3

𝑏1 𝑏2 𝑏3

𝑐1 𝑐2 𝑐3

| 

        ⇒ |kA| = 𝑘3|A| 

Q.16. Sol. Ans. (c). 

Given curves are 

                      𝑥3 − 3𝑥𝑦2 + 2 = 0  - - - - - - - - -- - - (i) 

              and 3𝑥2𝑦 − 𝑦 = 2 - - - - - - - - - - - - - (ii) 

If 𝑚1 and 𝑚2 are the slop of tangents at intersecting point of both curve (i) and (ii) respectively, 

then  

             𝑚1 = 
𝑑𝑦

𝑑𝑥
 for curve (i)  

        ⇒ 𝑚1 = 
𝑥2−𝑦2

2𝑥𝑦
 - - - - - - - - - -(iii) 

   Also, 𝑚2 = 
𝑑𝑦

𝑑𝑥
 for curve (ii) 

        ⇒ 𝑚2 = 
−2𝑥𝑦

𝑥2−𝑦2 - - - - - - - - - - (iv) 

Multiplying (iii) and (iv), we get 

              𝑚1 ⋅ 𝑚2 = 
𝑥2−𝑦2

2𝑥𝑦
 ⋅ 

−2𝑥𝑦

𝑥2−𝑦2  

         ⇒  𝑚1 ⋅ 𝑚2 = −1   

          ⇒ Both curve cut at right angle. 

Q.17. Sol. Ans. (a)  

         Here A = [
0 1
1 0

] ⇒ A2 = [
0 1
1 0

] . [
0 1
1 0

] = [
1 0
0 1

]= I(identity matrix) 

Q.18. Sol. Ans. (d)  

          Here, 𝑒𝑦(𝑥 + 1) = 1 

⇒               𝑒𝑦 = 
1

(𝑥+1)
 

⇒               log 𝑒𝑦 = log
1

(𝑥+1)
  

⇒               𝑦 = − log(𝑥 + 1)  

⇒              
𝑑𝑦

𝑑𝑥
 = −

1

(𝑥+1)
  

⇒              
𝑑2𝑦

𝑑𝑥2 = 
1

(𝑥+1)2 = (
𝑑𝑦

𝑑𝑥
)

2

  

 Q.19. Ans. (c) 

 Sol.  

Corner points 𝑧 = 22𝑥 + 18𝑦 

O(0, 0) 0 

A(16, 0) 352 

C(8, 12) 392 

B(0, 20) 360 



From table, we get z is maximum at point C (8, 12).  

Q.20. Ans. (c) 

         𝑓(𝑥) = 𝑥2 − 𝑥 + 1  

⇒    𝑓′(𝑥) = 2𝑥 − 1 

Obviously, ⇒    𝑓′(𝑥) < 0 for 𝑥 ∈ (−1,
1

2
), i.e. 𝑓(𝑥) is decreasing. 

And                    𝑓′(𝑥) > 0 for 𝑥 ∈ ( 
1

2
, 1), i.e. 𝑓(𝑥) is increasing.  

GROUP B 

Q.21. Sol. Ans. (d) 

                   𝑓 is not one-one because 

   𝑓(−2) = (−2)4 = 16 

   𝑓(2) = (2)4 = 16 

   i.e. -2 and 2  ∈ 𝑅 (Domain) have same 𝑓-image in 𝑅 (co-domain)  

    ⇒ 𝑓 is not one-one. 

   Also 𝑓(𝑥) = 𝑥4 never achieve negative value. 

   ⇒ All negative real number of Co-domain R have no pre-image in   

   Domain 𝑅. 

      ⇒ 𝑓 is not onto. 

 Hence 𝑓 is neither one-one nor onto.  

Q.22. Sol. Ans. (c) 

Here, 𝑥 = 𝑎 cos3 𝜃                                       

Differentiating both sides w.r.t. 𝜃 we get 

       
𝑑𝑥

𝑑𝜃
 = 3𝑎 cos2 𝜃 (− sin 𝜃)  

  ⇒ 
𝑑𝑥

𝑑𝜃
 = −3𝑎 cos2 𝜃 ⋅ sin 𝜃 - - - - - - - - - - - - - - - - (i)  

Also, 𝑦 = 𝑎 sin3 𝜃  

Differentiating both sides w.r.t. 𝜃 we get 

       
𝑑𝑦

𝑑𝜃
 = 3𝑎 sin2 𝜃 ⋅ cos 𝜃 - - - - - - - - - - - - - - - - (ii) 

∵  
𝑑𝑦

𝑑𝑥
 = 

𝑑𝑦
𝑑𝜃

⁄

𝑑𝑥
𝑑𝜃⁄

 = 
3𝑎 sin2 𝜃⋅cos 𝜃

−3𝑎 cos2 𝜃⋅sin 𝜃
               [From (i) and (ii)] 

          = 
sin 𝜃

− cos 𝜃
  

⇒ 
𝑑𝑦

𝑑𝑥
 =  − tan 𝜃      

⇒ 
𝑑𝑦

𝑑𝑥
 at 𝜃 = 

𝜋

4
 =  −1 

Q.23. Sol. Ans. (c) 

Now, the value Z is evaluated at corner points as 

 

Corner points 𝑧 = 12𝑥 + 16𝑦 

O(0, 0) 0 

A(600, 0) 7200 



B(1050, 150) 15000 

C(800, 400) 16000 

From table, we get z is maximum at point C (800, 400).  

Q.24. Sol. Ans. (d)  

Let y = tan−1 (
√1+𝑥2−1

𝑥
) and z = tan−1 𝑥.  

Here, we have to find out 
𝑑𝑦

𝑑𝑧
.   

Now, y = tan−1 (
√1+𝑥2−1

𝑥
)    

         Let 𝑥 = tan 𝜃 ⇒ 𝜃 = tan−1 𝑥  

Now, y = tan−1 [
√1+tan2 𝜃−1

tan 𝜃
]   

              = tan−1 [
sec 𝜃−1

tan 𝜃
] 

              = tan−1 [
1

cos 𝜃
−1

sin 𝜃

cos 𝜃

] 

           = tan−1 [
1−cos 𝜃

cos 𝜃
⋅

cos 𝜃

sin 𝜃
]   

           = tan−1 [
1−cos 𝜃

sin 𝜃
] 

           = tan−1 [
2 sin2𝜃

2⁄

2 sin𝜃
2⁄ cos𝜃

2⁄
] 

           = tan−1 [
sin𝜃

2⁄

cos𝜃
2⁄
] 

           = tan−1 [tan 𝜃
2⁄ ]                         

          y = 𝜃 2⁄    

           y = 
1

2
 tan−1 𝑥            

Differentiating both sides w.r.t. 𝑥, we get  

          
𝑑𝑦

𝑑𝑥
 = 

1

2(1+𝑥2)
 - - - - - - - - - - - - - - - (i)    

Also, z = tan−1 𝑥   

Differentiating both sides w.r.t. 𝑥, we get  

          
𝑑𝑧

𝑑𝑥
 = 

1

1+𝑥2 - - - - - - - - - - - - - - - (ii)   

∵ 
𝑑𝑦

𝑑𝑧
 = 

𝑑𝑦
𝑑𝑥⁄

𝑑𝑧
𝑑𝑥⁄

 

          =  
1

2(1+𝑥2)
 × 

1+𝑥2

1
  

⇒ 
𝑑𝑦

𝑑𝑧
 = 

1

2
   

Q.25. Sol. Ans. (a) 

∵−∞ < 𝑥 < ∞ 

⇒tan(−
𝜋

2
) < tan 𝜃 < tan

𝜋

2
 ⇒

−
𝜋

2
< 𝜃 <

𝜋

2
  ⇒ −

𝜋

4
<

𝜃

2
<

𝜋

4
 

⇒ 
𝜃

2
∈ ( −

𝜋

4
 ,

𝜋

4
 ) ⊂ (−

𝜋

2
 ,

𝜋

2
  ) 

 



[1 + 2𝑥 + 15    3 + 5𝑥 + 3    2 + 𝑥 + 2] [
1
2
𝑥

] = [0] 

    ⇒ [2𝑥 + 16    5𝑥 + 6    𝑥 + 4] [
1
2
𝑥

] = [0] 

   ⇒[2𝑥 + 16 + 10𝑥 + 12 + 𝑥2 + 4𝑥] = [0] 

   ⇒[16𝑥 + 28 + 𝑥2] = [0] 

Equating the corresponding elements, we get 

𝑥2 + 16𝑥 + 28 = 0 

⇒ 𝑥2 + 16𝑥 + 28 = 0 

⇒ 𝑥2 + 14𝑥 + 2𝑥 + 28 = 0 

⇒ 𝑥(𝑥 + 14) + 2(𝑥 + 14) = 0 

⇒ (𝑥 + 14)(𝑥 + 2) = 0 

  ⇒ 𝑥 = −14, −2 

Q.26. Sol. Ans. (c) 

Here, 𝑓(𝑥) = 2𝑥2 − 3𝑥  

    ⇒ 𝑓′(𝑥) = 4𝑥 − 3  

Now, 𝑓′(𝑥) = 0 

    ⇒ 4𝑥 − 3 = 0  

    ⇒ 𝑥 = 
3

4
 is critical point.  

The critical point 𝑥 = 
3

4
 divide the domain of  𝑓(𝑥) i.e. R into two open intervals as - (−∞,

3

4
) 

and (
3

4
, ∞). 

For, (−∞,
𝟑

𝟒
)  

𝑓′(𝑥) = 4𝑥 − 3  

𝑓′(𝑥)]𝑥=0 = 4× 0 − 3 = ⎯ 3 < 0           [∵ 0 ∈ (−∞,
3

4
)]  

⇒ 𝑓′(𝑥) < 0 on interval (−∞,
3

4
)  

Hence, 𝑓(𝑥) is strictly decreasing on (−∞,
3

4
)  

For, (
𝟑

𝟒
, ∞)  

𝑓′(𝑥) = 4𝑥 − 3  

𝑓′(𝑥)]𝑥=1 = 4× 1 − 3 = 1 > 0           [∵ 1 ∈ (
3

4
, ∞)]  

⇒ 𝑓′(𝑥) > 0 on interval (
3

4
, ∞)  

Hence, 𝑓(𝑥) is strictly increasing on (
3

4
, ∞)  

Therefore, Strictly increasing on (
3

4
, ∞), Strictly decreasing on (−∞,

3

4
)    

Q.27. Sol. Ans. (b)          

                     = cot−1 (
√1+sin 𝑥+√1−sin 𝑥

√1+sin 𝑥−√1−sin 𝑥
) 



                       = cot−1 (
√1+sin 𝑥+√1−sin 𝑥

√1+sin 𝑥−√1−sin 𝑥
×

√1+sin 𝑥+√1−sin 𝑥

√1+sin 𝑥+√1−sin 𝑥
)   

                       = cot−1 (
2+2 cos 𝑥

2 sin 𝑥
)   

                       = cot−1 (
1+cos 𝑥

sin 𝑥
)    

                       = cot−1 (
2 cos2(𝑥/2)

2 sin 𝑥/2 cos 𝑥/2
)  

                      = cot−1 (
cos𝑥

2⁄

sin𝑥
2⁄

)   

                      = cot−1(cot 𝑥
2⁄ )              

                        = 
𝑥

2
              [∵   0 < 𝑥 <  

𝜋

4
  ⇒  0 <

𝑥

2
<

𝜋

8
 ⇒  

𝑥

2
∈ (0 ,

𝜋

8
) ⊂  (0 ,

𝜋

2
)] 

Q.28. Sol. Ans. (a) 

        Now 2A = 2[
1 2
4 2

] = [
2 4
8 4

] 

                ⇒ |2A| = |
2 4
8 4

| = 8 ⎯ 32 = ⎯ 24 

        Also, 4|A| = 4 |
1 2
4 2

|= 4× {1 × 2 − 2 × 4} = 4 × (−6) = −24 

         Hence, |2A| = 4|A|  

Q,29. Sol. Ans. (b)  

Obviously, for 𝑓 to be maximum,  4𝑥2 + 2𝑥 + 1 should be minimum i.e.   

For minimum value of 𝟒𝒙𝟐 + 𝟐𝒙 + 𝟏  

Let 𝑦 = 4𝑥2 + 2𝑥 + 1 

 ⇒ 
𝑑𝑦

𝑑𝑥
 = 8𝑥 + 2     

For extremum value of y 

       ⇒ 
𝑑𝑦

𝑑𝑥
 = 0   

       ⇒ 8𝑥 + 2 = 0     

       ⇒ 𝑥 = ⎯ 
1

4
      

Now,  
𝑑2𝑦

𝑑𝑥2 = 8  

       ⇒ 
𝑑2𝑆

𝑑𝑥2
]

𝑥 =− 
1

4

= +𝑣𝑒       

      ⇒ For 𝑥 = ⎯ 
1

4
, 4𝑥2 + 2𝑥 + 1 is minimum.    

      ⇒ For 𝑥 = ⎯ 
1

4
, 𝑓 is maximum. 

∴ Required maximum value = 
1

4(⎯ 
1

4
)

2
+2(⎯ 

1

4
)+1

  = 
1

1

4
 −

1

2
+1

 = 
4

3
  

Q.30. Sol. Ans. (b) 

Here, only one pair (8, 4) follow the condition that 𝑎 = 2𝑏, where 𝑎 = 8 𝑎𝑛𝑑 𝑏 = 4. 

Q.31. Sol. Ans. (c)  



At 𝑥 = 1 

        RHD =               

                =                               

                  =                        [∵ |ℎ| = ℎ, |0| = 0] 

                  =                   

        RHD = 1 - - - - - - - - - - - - - - (i)                        

        LHD = 

                 =      

                =                               

                  =                      [∵ |ℎ| = ℎ] 

                  =                              

        LHD = −1 - - -  - - - - - - - - - - - - (ii)       

(i) and (ii) ⇒ RHD ≠ LHD at 𝑥 = 1. 

Hence 𝑓(𝑥) is not differentiable at 𝑥 = 1.     

Q.32. Sol. (c)  

       ∵ 𝐴2 = 𝐴 × 𝐴 

    ⇒ 𝐴2 = [
1 1 1
1 1 1
1 1 1

] ⋅[
1 1 1
1 1 1
1 1 1

] = [
1 + 1 + 1 1 + 1 + 1 1 + 1 + 1
1 + 1 + 1 1 + 1 + 1 1 + 1 + 1
1 + 1 + 1 1 + 1 + 1 1 + 1 + 1

] 

             = [
3 3 3
3 3 3
3 3 3

] = 3  [
1 1 1
1 1 1
1 1 1

] 

            = 3 A 

Q.33. Sol. Ans. (c) 

Here, Objective function is 

           Z = 3𝑥 + 2𝑦      …………….. (i) 

And constraints are  

          𝑥 + 2𝑦 ≤ 10       …………….. (ii) 

          3𝑥 + 𝑦 ≤ 15       …………….. (iii) 

          𝑥 ≥ 0                    …………….. (iv)     

          𝑦 ≥ 0                     …………….. (v) 

lim
ℎ→0

𝑓(1 + ℎ) − 𝑓(1)

ℎ
 

 

lim
ℎ→0

1 

 

lim
ℎ→0

|1 + ℎ − 1| − |1 − 1|

ℎ
 

 lim
ℎ→0

ℎ

ℎ
 

 

lim
ℎ→0

𝑓(1 − ℎ) − 𝑓(1)

−ℎ
 

 

lim
ℎ→0

ℎ

−ℎ
 

 

lim
ℎ→0

|1 − ℎ − 1| − |1 − 1|

−ℎ
 

 
lim
ℎ→0

|−ℎ|

−ℎ
 

 

lim
ℎ→0

(−1) 



On plotting graph of above constraints (or 

inequalities)(ii), (iii), (iv) and (v) we get bounded 

shaded region as feasible region having corner 

points O, A, C and B.  

The coordinates of the corner-points of the 

feasible region OACB are O (0, 0), A (5, 0), C (4, 

3) and B (0, 5).  These points are obtained by 

solving the corresponding intersecting lines. 

Now, the value of Z is evaluated at corner point 

as 

Corner points 𝑧 = 3𝑥 + 2𝑦 

O(0, 0) 0 

A(5, 0) 15 

C(4, 3) 18 

B(0, 5) 10 

The maximum value of Z is 18 at  𝑥 = 4, 𝑦 = 3.  

Q.34. Sol. Ans. (b) 

Here, 𝑓(𝑥) = 2𝑥3 − 3𝑥2 − 36𝑥 + 7  

    ⇒ 𝑓′(𝑥) = 6𝑥2 − 6𝑥 − 36   

Now, 𝑓′(𝑥) = 0 

    ⇒ 6𝑥2 − 6𝑥 − 36  = 0  

    ⇒ 6(𝑥2 − 𝑥 − 6)  = 0  

    ⇒ 6{𝑥2 − 3𝑥 + 2𝑥 − 6} = 0  

    ⇒ 6{𝑥(𝑥 − 3) + 2(𝑥 − 3)} = 0  

    ⇒ 6(𝑥 − 3)(𝑥 + 2) = 0  

    ⇒ 𝑥 = ⎯ 2, 3 are critical points.  

The critical points 𝑥 = ⎯ 2, 3 divide the domain of  𝑓(𝑥) i.e. R into three disjoint open intervals  

(−∞, −2), (−2, 3) and (3, ∞). 

For, (−∞, −𝟐)  

𝑓′(𝑥) = 6(𝑥 − 3)(𝑥 + 2)   

𝑓′(𝑥)]𝑥=−3 = +𝑣𝑒 × −𝑣𝑒 × −𝑣𝑒 = +𝑣𝑒           [∵ −3 ∈ (−∞, −2)]  

⇒ 𝑓′(𝑥) > 0 on interval (−∞, −2)  

Hence, 𝑓(𝑥) is strictly increasing on (−∞, −2)  

For, (−𝟐, 𝟑)  

𝑓′(𝑥) = 6(𝑥 − 3)(𝑥 + 2)   

𝑓′(𝑥)]𝑥=1 = +𝑣𝑒 × −𝑣𝑒 × +𝑣𝑒 = −𝑣𝑒            [∵ 1 ∈ (−2, 3)]  

⇒ 𝑓′(𝑥) < 0 on interval (−2, 3)   

Hence, 𝑓(𝑥) is strictly decreasing on (−2, 3)  

For, (𝟑, ∞)  

3𝑥 + 𝑦 = 15 

𝑥 + 2𝑦 = 10 

C (4, 3) 

(0, 5)B 

(0, 0)O     A 
(5, 0) 

X 

Y 



𝑓′(𝑥) = 6(𝑥 − 3)(𝑥 + 2)   

𝑓′(𝑥)]𝑥=4 = +𝑣𝑒 × +𝑣𝑒 × +𝑣𝑒 = +𝑣𝑒            [∵ 4 ∈ (3, ∞)]  

⇒ 𝑓′(𝑥) > 0 on interval (3, ∞)  

Hence, 𝑓(𝑥) is strictly increasing on (3, ∞) 

Therefore, (a) Strictly increasing on (−∞, −2) and (3, ∞).  

                      (b) Strictly decreasing on (−2, 3).   

Q.35. Sol. Ans. (c) 

       ∵ A2 = I 

      ⇒ [
𝛼 𝛽
𝛾 𝛿

] . [
𝛼 𝛽
𝛾 𝛿

] = [
1 0
0 1

] 

    ⇒ [
𝛼2 + 𝛽𝛾 𝛼𝛽 − 𝛼𝛽

𝛼𝛾 − 𝛼𝛾 𝛽𝛾 + 𝛼2 ] = [
1 0
0 1

] 

      ⇒ [
𝛼2 + 𝛽𝛾 0

0 𝛽𝛾 + 𝛼2] = [
1 0
0 1

] 

      Equating the corresponding elements of matrix we get 

𝛼2 + 𝛽𝛾 = 1 

       ⇒ 𝛼2 + 𝛽𝛾 − 1 = 0 

       ⇒ 1 − 𝛼2 − 𝛽𝛾 = 0  

Q.36. Sol.     Let, sin−1(. 8) = 𝜃 ⇒ sin 𝜃 = 0.8   

                                                ⇒ cos 𝜃 = √1 − sin2 𝜃  

                                                ⇒ cos 𝜃 = √1 − (. 8)2  

                                                ⇒ cos 𝜃 = √1 − .64  

                                                ⇒ cos 𝜃 = √. 36 

                                                ⇒ cos 𝜃 = .6 

         ∴ sin(2 sin−1(. 8)) = sin 2𝜃 = 2 sin 𝜃 cos 𝜃 = 2 × .8 × .6 = .96 

               Ans. (c)  

Q.37. Sol. Ans. (b)  

             Let 𝑥 be te pre image of 5 

   ∴ 𝑓−1(5) = 𝑥 ⇒ 𝑓(𝑥) = 5  

      ⇒ 𝑥2 + 1 = 5 

      ⇒ 𝑥2 = 4 

      ⇒ 𝑥 = ±2 

 i.e. Pre-image of 5 is -2, +2.  

 

Q.38. Sol. Ans. (b) 

       Here, A = [
cos 𝛼 − sin 𝛼
sin 𝛼 cos 𝛼

] ⇒ AT =  [
cos 𝛼 sin 𝛼

−sin 𝛼 cos 𝛼
] 

       From questions, A + AT = I 

                   ⇒  [
cos 𝛼 − sin 𝛼
sin 𝛼 cos 𝛼

] +  [
cos 𝛼 sin 𝛼

−sin 𝛼 cos 𝛼
] = [

1 0
0 1

] 

                   ⇒  [
2cos 𝛼 0

0 2 cos 𝛼
] = [

1 0
0 1

] 

       Equating the corresponding elements of matrix we get  



                      2cos 𝛼   = 1 

                  ⇒ cos 𝛼   = 
1

2
 

                  ⇒ cos 𝛼   = cos
𝜋

3
⇒  𝛼 =  

𝜋

3
  

Q.39. Sol. Ans. (b)  

Given, 𝑦 = 𝑥2 + 𝑎𝑥 + 25 - - - - - - -(i) 

        ⇒ 
𝑑𝑦

𝑑𝑥
 = 2𝑥 + 𝑎          

The curve (i) touches the x - axis ⇒ x – axis is tangent to curve at meeting point. 

                                                                ⇒ 
𝑑𝑦

𝑑𝑥
 = 0 

                                                                ⇒ 2𝑥 + 𝑎 = 0   

                                                                ⇒ 𝑥 = ⎯ 
𝑎

2
  

⇒ The co-ordinate of meeting point is (⎯ 
𝑎

2
, 0), therefore it satisfy the curve (i) 

⇒ (⎯ 
𝑎

2
)

2

+𝑎 (⎯ 
𝑎

2
) + 25 = 0 

⇒ 
𝑎2

4
 ⎯ 

𝑎2

2
 + 25 = 0 

⇒ ⎯ 𝑎2+ 100 = 0 

⇒  𝑎 = ±10  

Q.40. Sol. Ans. (a) 

         Here A = [
0 1
1 0

] ⇒ A2 = [
0 1
1 0

] . [
0 1
1 0

] = [
1 0
0 1

]= I(identity matrix)  

SECTION C 

Q.41. Sol. Ans. (c)  

Since, Z is maximum at (120, 0) and (60, 30) 

⇒     120𝑎 = 60𝑎 + 30𝑏 

⇒     120𝑎 − 60𝑎 − 30𝑏 = 0 

⇒     60𝑎 − 30𝑏 = 0 

⇒     2𝑎 − 𝑏 = 0 

 

Q.42. Sol. Ans. (a) 

Let the required point to the curve 𝑦2 = 4𝑥 be (𝑥0, 𝑦0) at which the tangent is 𝑦 = 𝑥 + 1.  

           ⇒ Slop of tangent to given curve [𝑦2 = 4𝑥 ] at (𝑥0, 𝑦0) = slop of line 𝑦 = 𝑥 + 1 

                                                

           ⇒ [
𝑑𝑦

𝑑𝑥
]

(𝑥0,𝑦0)
 = 1 - -- - - - - - - - - - - - - - (i)    

Now, given curve is 𝑦2 = 4𝑥   

Differentiating w.r.t. 𝑥 we get 

                 2y 
𝑑𝑦

𝑑𝑥
  = 4 

             ⇒ 
𝑑𝑦

𝑑𝑥
  = 

2

𝑦
 



             ⇒ [
𝑑𝑦

𝑑𝑥
]

(𝑥0,𝑦0)
 = 

2

𝑦0
 - - - - - - - - - - - - (ii)       

From (i) and (ii), we get  

            ⇒
2

𝑦0
 = 1           

            ⇒ 𝑦0 = 2   

Since, (𝑥0, 𝑦0) also lie on line 𝑦 = 𝑥 + 1   

            ⇒ 𝑦0 = 𝑥0 + 1  

            ⇒ 2 = 𝑥0 + 1  

            ⇒ 𝑥0 = 1   

Hence required points are (1, 2).  

Q.43. Sol. Ans. (a) 

 Here, 𝑓(𝑥) = 𝑥3 − 3𝑥2 + 3𝑥 − 100    

                ⇒ 𝑓′(𝑥) = 3𝑥2 − 6𝑥 + 3  

                ⇒ 𝑓′(𝑥) = 3(𝑥2 − 2𝑥 + 1)  

                ⇒ 𝑓′(𝑥) = 3(𝑥 − 1)2    

                ⇒ 𝑓′(𝑥) = +𝑣𝑒 × +𝑣𝑒 = +𝑣𝑒 

                ⇒ 𝑓′(𝑥) > 0,   ∀ 𝑥 ∈ 𝑅 

Hence, 𝑓(𝑥)is strictly increasing in R. 

 

Q.44. Sol. Ans. (b) 

Feasible region of given constraints is 

          𝑥 + 2𝑦 ≤ 8       …………….. (ii) 

          3𝑥 + 2𝑦 ≤ 12  …………….. (iii) 

          𝑥 ≥ 0                 …………….. (iv)     

          𝑦 ≥ 0                 …………….. (v) 

 

Q.45. Sol. Ans. (b)  

𝑥2 − 36 = 36 − 36   
   ⇒ 𝑥2 − 36 = 0 

   ⇒ 𝑥2 = 36 

   ⇒ 𝑥2 = ± 6 

3𝑥 + 2𝑦 = 12 

𝑥 + 2𝑦 = 8 

C(2, 3) 

(0, 4)B 

(0, 0)O     A 
(4, 0) 

X 

Y 



 

Q.46. Sol. Ans. (c)  

Let length and width of window be 𝑥 and 𝑦 respectively. If A be the area of opening of window, 

which admit light then  

Perimeter of window = 𝑥 + 2𝑦 + 𝜋 ⋅ 
𝑥

2
 

⇒   𝑥 + 2𝑦 + 𝜋 ⋅ 
𝑥

2
 = 10 

⇒   2𝑥 + 4𝑦 + 𝜋𝑥  = 20   

 

Q.47. Sol. Ans. (d)  

         A = 𝑥 ⋅ 𝑦 + 
1

2
 π⋅(

𝑥

2
)

2

  

     ⇒ A = 𝑥𝑦 + 
𝜋𝑥2

8
   

     ⇒ A = 𝑥⋅(5 − 
𝑥

2
−

𝜋𝑥

4
) + 

𝜋𝑥2

8
      

     ⇒ A = 5𝑥 − 
𝑥2

2
−

𝜋𝑥2

4
 + 

𝜋𝑥2

8
 

     ⇒ A = 5𝑥 − 
𝑥2

2
−

𝜋𝑥2

8
  

 

Q.48. Sol. Ans. (a) 

∵       A = 5𝑥 − 
𝑥2

2
−

𝜋𝑥2

8
 

     ⇒ 
𝑑𝐴

𝑑𝑥
 = 5 ⎯ 𝑥 ⎯  

𝜋𝑥

4
     

For extremum value of A 

     ⇒ 
𝑑𝐴

𝑑𝑥
 = 0   

     ⇒ 5 ⎯ 𝑥 ⎯  
𝜋𝑥

4
 = 0   

     ⇒ 𝑥 + 
𝜋𝑥

4
= 5  

     ⇒ 4𝑥 + 𝜋𝑥 = 20        

     ⇒ 𝑥(4 + 𝜋) = 20            

    ⇒ 𝑥 = 
20

4+𝜋
        

Now,  
𝑑2𝐴

𝑑𝑥
 = ⎯1 ⎯  

𝜋

4
  

      ⇒ 
𝑑2𝐴

𝑑𝑥2
]

𝑥 =
20

4+𝜋

 = − 𝑣𝑒             

Hence for maximum value of A, 𝑥 = 
20

4+𝜋
 m. 

 

Q.49. Sol. Ans. (a)  

∵     2𝑥 + 4𝑦 + 𝜋𝑥 = 20   

⇒   4𝑦 = 20 − 2𝑥 −
20𝜋

4+𝜋
  

⇒   4𝑦 = 20 −
40

4+𝜋
−

20𝜋

4+𝜋
   

⇒  𝑦 = 5 −
10

4+𝜋
−

5𝜋

(4+𝜋)
     



⇒ 𝑦  = 5 −
10

4+𝜋
−

5𝜋

(4+𝜋)
  

⇒ 𝑦  =
20+5𝜋−10−5𝜋

(4+𝜋)
 

⇒ 𝑦  =
10

(4+𝜋)
 m  

Q.50. Sol. Ans. (d) 

Area of window = ar (rectangular part) + ar (semicircular part)  

                               = 
20

4+𝜋
 . 

10

4+𝜋
  + 

1

2
 π⋅(

20

2(4+𝜋)
)

2

   

                               = 
20

4+𝜋
 . 

10

4+𝜋
  + 

𝜋

8
⋅

400

(4+𝜋)2   

                               = 
200

(4+𝜋)2 + 
50𝜋

(4+𝜋)2    

                               = 
200+50𝜋

(4+𝜋)2  sq. m     


