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Q.1  The principal value of 풕풂풏 ퟏ(− ퟑ) is :        [ퟏ] 

  (a)  흅
ퟐ

  (b) − 흅
ퟑ

 

  (c) 흅
ퟑ

  (d) − 흅
ퟐ

 

Solution: (b) 

Q.2  Let A be a nonsingular square matrix of order 3× ퟑ.      [ퟏ] 

  Then |풂풅풋 푨| 풊풔 ∶ 

  (a) |푨|   (B) |푨|ퟑ 

  (C) |푨|ퟐ   (D) |ퟑ푨| 

Solution: (c) 

Q.3  The derivative of ퟓ풙풊풔 ∶          [ퟏ] 

  (a) ퟓ풙   (b) ퟓ풙

풍풐품ퟓ
  

  (c) ퟓ풙 풍풐품 ퟓ  (d) None of these 

Solution:  (c) 

Q.4  On which of the following intervals  is the function f given by 풇(풙) = 풙ퟏퟎퟎ + 풔풊풏풙 − ퟏ 

  Strictly decreasing?          [ퟏ] 

  (a) (0, 1)   (b) 흅
ퟐ

,흅  

  (C) ퟎ,흅
ퟐ

   (d) None of these 

Solution :  (d) 

Q.5  풇풆풙 풇(풙) + 풇 (풙) 풅풙 풊풔 풆풒풖풂풍 풕풐 ∶         [ퟏ] 

   

  (a) 풆풙 풇 (풙) + 풄  (b) 풆풙풇(풙) + 풄 

  (c) −풆풙 풇 (풙) + 풄  (d) −풆풙 풇(풙) + 풄 

Solution : (b) 

Q.6  The degree of differential equation        [ퟏ] 

   풅ퟑ풚
풅풙ퟑ

+ ퟐ 풅ퟐ풚
풅풙ퟐ

+ 풅풚
풅풙

= ퟎ is : 

  (a) 4   (b) 1 
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  (c) 2   (d) Not defined 

Solution :  (b) 

Q.7  The vectors 풂⃗ 풂풏풅 풃 ⃗ are perpendicular if :       [ퟏ] 

  (a) 풂⃗. 풃⃗ = ퟎ  (b) 풂⃗. 풃⃗ ≠ ퟎ 

  (c) 풂⃗ × 풃⃗ = ퟎ  (d) 풂⃗ × 풃⃗ ≠ ퟎ 

Solution :  (a) 

Q.8  Find 풂⃗ − 풃⃗ , 풊풇|풂⃗| = ퟐ, 풃⃗ = ퟑ 풂풏풅 풂⃗. 풃⃗ = ퟒ       [ퟏ] 

  (a) √ퟑ   (b) √ퟐ 

  (c) √ퟓ   (d) √ퟕ 

Solution :  (c) 

Q.9  If a line makes angles 흅
ퟐ

, ퟑ흅
ퟒ

 and 흅
ퟒ

 with x, y, z – axis, respectively then direction consines of 

  this line are :            [ퟏ] 

  (a) ±(ퟏ,ퟏ,ퟏ)  (b) ± ퟎ, ퟏ
√ퟐ

, ퟏ
√ퟐ

 

  (c) ± ퟏ
ퟐ

, ퟏ
ퟐ

, ퟏ
ퟐ

  (d) ± ퟎ, ퟏ
√ퟐ

, ퟏ
√ퟐ

 

Solution :  (d) 

Q.10  If A and B are independent events, then :        [ퟏ]
  (a) P(A∩ 푩) = 푷(푨).푷(푩)     

  (b) P(A∪ 푩) = 푷(푨).푷(푩) 

  (c) P(A∩ 푩) = 푷(푨) + 푷(푩) 

  (d) P(A∪ 푩) = 푷(푨) + 푷(푩) 

Solution : (a)     

Q.11  Using elementary operations, find the inverse of matrix 푨 = ퟏ ퟑ
ퟐ ퟕ     [ퟐ] 

Solution :  퐴 = 1 3
2 7  

  We write A= IA 

  1 3
2 7 = 1 0

0 1  

  Operate 푅 → 푅 → 2푅  
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  1 3
0 1 = 1 0

−2 1 퐴 

  Operate 푅 → 푅 → 3푅  

  1 0
0 1 = 7 −3

−2 1 퐴 

  Thus 퐴 = 7 −3
−2 1  

     Or 

  For matrix  

   푨 = ퟏ ퟓ
ퟔ ퟕ  

  Verify that 푨− 푨 is a skew symmetric matrix.       

Solution : We have, 퐴 = 1 5
6 7  ⇒ 퐴 = 1 6

5 7  

  Here, 퐴 − 퐴 =  1 5
6 7 − 1 6

5 7 = 0 −1
1 0 ; 

  (퐴 − 퐴 ) = 0 1
−1 0 = − 0 −1

1 0 = −(퐴 − 퐴 ) 

  Which is a skew symmetric matrix. 

Q.12  Examine the function given by 

  풇(풙) =
풔풊풏 풙
풙

,풙 < 0
풙 + ퟏ,풙 ≥ ퟎ

            풇풐풓 풄풐풏풕풊풏풖풊풕풚.       [ퟐ] 

Solution :  Given,   풇(풙) =
풔풊풏 풙
풙

,풙 < 0
풙+ ퟏ,풙 ≥ ퟎ

             

  Here,  L.H.L.= Lt → 푓(푥) = Lt → = Lt → = 1 

  Also,  R.H.L. = Lt → 푓(푥) = Lt → (푥 + 1) = Lt → (0 + ℎ) + 1 = 1 

  Clearly,  L.H.L. = R.H.L. 

  Therefore, Lt → 푓(푥) exists and is equal to 1. 

  Also, 푓(0) = 1 =  Lt → 푓(푥) 

  Therefore, the function is continuous at 푥 = 0. 

Q.13  A ballon which always remains spherical, has a variable diameter ퟑ
ퟐ

(ퟐ풙+ ퟏ). Find the rate of change 

  of its volume with respect to x.         [ퟐ] 

Solution: Let ′푟′ be radius and ′푉′be volume of balloon. 
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  Diameter of the sphere = (2푥 + 3) 

  ∴ Radius of the sphere (푟) = (2푥 + 3) = (2푥 + 3) 

  Volume of sphere (푉) =  푉 = 휋푟 = 휋 (2푥 + 3)  

     = (2푥 + 3)  

  Rate of change of volume = =  ∙ 3(2푥 + 3)  ∙ 2 

     =  (2푥 + 3)  

Q.14  Form the differential equation of the family of hyperbolas having foci on 풙 −axis and centre at origin. 

Solution: Equation of hyperbolia having focus on 푥 −axis and centre at origin is     [ퟐ] 

   − = 1 

  Differentiating w.r.t., x we get 

   ∙ 2푥 − ∙ 2푦푦 = 0 

     =  

     =  

  Again differentiating w.r.t., 푥 we get 

   
 

= 0 

   푥(푦푦 + 푦 푦 )− 푦푦 = 0 

   푥푦푦 + 푥(푦 ) − 푦푦 = 0 

Q.15  Find 품풐풇 풂풏풅 풇풐품, if 풇(풙) = ퟖ풙ퟑ and 품(풙) = 풙
ퟏ
ퟑ     ퟑ ퟏ

ퟐ
 

Solution: Here, 푓(푥) = 8푥  and 푔(푥) = 푥  

  Then 푔표푓 = 푔 푓(푥) = 푔(8푥 ) = (8푥 ) = 2푥  

  and 푓표푔 = 푓 푔(푥) = 푓 푥 = 8(푥 ) = 8푥.  

Q.16  Solve ퟐ 풕풂풏 ퟏ(퐜퐨퐬풙) = 풕풂풏 ퟏ(ퟐ 풄풐풔풆풄 풙)      ퟑ ퟏ
ퟐ

 

Solution: We write, 2 푡푎푛 (cos 푥) =  푡푎푛 (2 푐표푠푒푐 푥) 

  ⇒  푡푎푛 = 푡푎푛 (2 푐표푠푒푐 푥) 푢푠푖푛푔, 2푡푎푛 푥 =  푡푎푛  
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  ⇒  = 2푐표푠푒푐 푥 ⇒ =  = 2 푐표푠푒푐 푥 

  ⇒ 2 cos 푥 = 2 sin푥                  ⇒     푐표푠 푥 = 푠푖푛 푥  

  ⇒  푐표푠 푥 = 1 − 푐표푠 푥        ⇒       2푐표푠 푥 = 1 

  ⇒  cos푥 =
√

  ⇒ 푥 = .           

Or 

  Express for following in the simplest form : 

   풕풂풏ퟏ 풙

풂ퟐ 풙ퟐ
, |풙| < 푎 

Solution: Let 푥 = 푎 sin휃, and < 휃 <  

  Now √푎 − 푥 =  √푎 − 푎  푠푖푛 휃 = √푎 푐표푠 휃 

   = 푎 cos 휃 

      ∵  − < 휃 < ⇒ cos 휃 > 0  

  Hence 푡푎푛
√

= 푡푎푛   

     =  푡푎푛 (tan휃) 

     = 휃 = 푠푖푛           

Q.17  Prove that 
풃 + 풄 풂 풂
풃 풄 + 풂 풃
풄 풄 풂 + 풃

= ퟒ 풂풃풄       ퟑ ퟏ
ퟐ

 

Solution: Consider, 퐿.퐻. 푆. =  
푏 + 푐 푎 푎
푏 푐 + 푎 푏
푐 푐 푎 + 푏

 

  Operating 푅 → 푅 − 푅 − 푅 , we get 

  퐿.퐻. 푆. =  
0 −2푐 −2푏
푏 푐 + 푎 푏
푐 푐 푎 + 푏

= −2
0 푐 푏
푏 푐 + 푎 푏
푐 푐 푎 + 푏

 

  Again operating 푅 → 푅 − 푅 ,  푅 → 푅 − 푅 , we get 

  퐿.퐻. 푆. = −2
0 푐 푏
푏 푎 0
푐 0 푎

= −2[0 − 푐(푎푏 − 0) + 푏(0 − 푎푐)] = 4푎푏푐 

Q.18  Differentiate 퐬퐢퐧( 풕풂풏 ퟏ(풆 풙)  w.r.t. x       ퟑ ퟏ
ퟐ

 

Solution: Let 푦 = sin(푡푎푛 푒 ) 
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  Then  =  [sin(푡푎푛 푒 )]  

   = cos(푡푎푛 푒 ) ∙   (푡푎푛 푒 ) 

   = cos(푡푎푛 푒 ) ∙
( )  

∙ (푒 ) 

   =  ( )  ∙ (−푒 ) = ∙ (   ) . 

      Or 

  Find 풅풚
풅풙

 if 풙풚 = 풆(풙 풚) 

Solution: Given, that 푥푦 = 푒( ) 

  Taking logarithm  on both sides, we have 

  log 푥 + log 푦 = log 푒( ) = 푥 − 푦.    (because, log 푒 = 푎) 

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

  +  = 1−  

  ⇒   + 1 = 1 −  

  ⇒  =       표푟      =  . 

Q.19  Evaluate ∫ ퟓ풙
(풙 ퟏ)(풙ퟐ ퟒ)

 풅풙         ퟑ ퟏ
ퟐ

 

Solution: Let 퐼 =  ∫ ( )( )
 푑푥 = ∫ ( )( )( )

 푑푥 

  Since integrand is proper rational function, so we can decompose it into partial fraction. 

  That is, 퐼 =  ∫ + +  푑푥      ........(i) 

  Where, ( )( )( )
= + +   

  ⇒   5푥 = 퐴(푥 − 2)(푥 + 2) + 퐵(푥 + 1)(푥 + 2) + 퐶(푥 + 1)(푥 − 2)  .........(ii) 

  Now, putting 푥 = −1 in equation (ii), we get 퐴 =  

  Putting, 푥 = 2 in equation (ii), we get 퐵 =  

  Putting, 푥 = −2 in equation (ii), we get 퐶 =  

  Putting the values of A, B and C in equation (i), we get 
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   퐼 = ∫ + − 푑푥   

  ⇒           퐼 =   ∫ +  ∫ −  ∫   

  ⇒          퐼 =  log|푥 + 1| + log|푥 − 2| − log|푥 + 2| + 푐. 

Q.20  Evaluate ∫ ퟔ풙 ퟕ
(풙 ퟓ)(풙 ퟒ)

 풅풙         ퟑ ퟏ
ퟐ

 

Solution: Let 퐼 =  ∫ ( )( )
 푑푥 = ∫ √

 푑푥      .......(i) 

  Putting, 6푥 + 7 = 퐴  (푥 − 9푥 + 20) + 퐵 

  ⇒ 6푥 + 7 = 퐴(2푥 − 9) + 퐵        .......(ii) 

  By equating the coefficients of x and constant terms, we get  

  2퐴 = 6 and 퐵 − 9퐴 = 7    ⇒   퐴 = 3 and 퐵 = 34 

  Putting the values of A and B in equation (ii), we get 

  6푥 + 7 = 3(2푥 − 9) + 34 

  Now, putting the value of 6푥 + 7 in equation (i), we get 

   퐼 = ∫
( )
√

 푑푥 

  ⇒    퐼 = 3  ∫ √
 푑푥 + 34 ∫ √

 

  ⇒    퐼 = 3  퐼 + 34퐼          ........(iii) 

  Consider, 퐼 =  ∫ √
 푑푥  

  Putting, 푥 − 9푥 + 20 = 푡 ⇒ (2푥 − 9)푑푥 = 푑푡 

  ⇒  퐼 = ∫
√

=  ∫ 푡 / + 푐 = 2푡 / + 푐 ⇒ 퐼 = 2√푥 − 9푥 + 20 + 푐   .........(iv) 

  Now, consider 퐼 = ∫ √
 ⇒  퐼 =  ∫  

  ⇒      퐼 = log 푥 − + 푥 − − + 푐          

  ⇒      퐼 = log 푥 − + √푥 − 9푥 + 20 + 푐       ........(v) 

  Substituting the values of 퐼  and 퐼  from equations (iv) and (v) in equation (iii), we get 

  퐼 = 6√푥 − 9푥 + 20 + 34 log 푥 − + √푥 − 9푥 + 20 + 푐; 
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  Where, = 3푐 + 34 푐  . 

Q.21  Evaluate ∫ 풙 퐬퐢퐧 풙
ퟏ 풄풐풔ퟐ풙

흅
ퟎ  풅풙          ퟑ ퟏ

ퟐ
 

Solution :  ∫ 풙 퐬퐢퐧풙
ퟏ 풄풐풔ퟐ풙

흅
ퟎ  풅풙. Then by 푃 , we have 

  I=∫
( )  ( )

( )
푑푥 = 휋 ∫  −l 

  Or   2 퐼 = ∫  
 

 

  Or    l = ∫  
 

 

                푃푢푡 cos 푥 = 푡 푠표 푡ℎ푎푡 − sin 푥 푑푥 = 푑푡.퐴푠 푥 = 0, 푡 = 1 푎푛푑 푎푠 푥 = 휋, 푡 = −1 

  Therefore, (by 푃  )푤푒 푔푒푡 

  l = ∫ = ∫  

  = 휋 ∫  푠푖푛푐푒 푖푠 푒푣푒푛 푓푢푐푡푖표푛  

  = 휋[푡푎푛 ] = 휋[푡푎푛 − 푡푎푛 0] = 휋 − 0 =  

Q.22  Solve the differential equation:         ퟑ ퟏ
ퟐ

 

  (풙 + 풚) 풅풚
풅풙

= ퟏ 

Solution :  Given differential equation is (x+y) = 1 ⇒ =  

  Taking its reciprocal, we get 

   = 푥 + 푦 ⇒ − 푥 = 푦  …..(i) 

  Clearly, equation(i) is of the form + 푅푥 = 푆. 

  Here, R = -1, S = y 

  Now, l.F. = 푒∫ = 푒∫ = 푒  

  Therefore, solution of equation (i) is x(l.F.) = ∫(퐼 .퐹. ) = ∫(퐼.퐹. )푆푑푦 

  ⇒          푥 ∙ 푒 = ∫푒 ∙ 푦푑푦 

  ⇒          푥 ∙ 푒 = −푦푒 − 푒 + 푐 = 푒 (−푦 − 퐼) + 푐 

  ⇒           푥 = −푦 − 퐼 + 푐푒  

  ⇒ 푥 + 푦 + 퐼 = 푐푒 ; which is required general solution. 

Or 
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  Solve the differential equation: 

  (풙 − 풚)풅풚 − (풙 + 풚)풅풙 = ퟎ 

Solution :  Given differential equation is (x − y)dy − (x + y)dx = 0     ….(i) 

  The differential equation (i) can be rewritten as  

   = =      ……(ii) 

  Which is a homogeneous equation. 

  Putting, 푦 = 푣푥 ⇒ = 푣 + 푥  푖푛 푒푞푢푎푡푖표푛(푖푖),푤푒 푔푒푡 

  푣 + 푥 =          ⇒      푥 = − 푣 

  ⇒   푥 =
 
          ⇒       푑푣 =  

  On integrating, we get  

   ∫ 푑푣 = ∫  

  ⇒      ∫ 푑푣 − ∫ 푑푣 = 푙표푔|푥| + 퐶 

  ⇒     푡푎푛 푣 − 푙표푔|1 + 푣 | = 푙표푔|푥| + 퐶 

  ⇒      2 푡푎푛 푣 − 푙표푔 (1 + 푣 )푥 = 2퐶  

  ⇒       2 푡푎푛 − 푙표푔 1 + 푥 = 퐶  

  ⇒       2 tan − log(x + y ) = C, where c is an arbitrary constants; 

  which is the required general solution of given differential equation. 

Q.23  Find x if the four points 푨(ퟑ,ퟐ,ퟏ),푩(ퟒ,풙,ퟓ),푪(ퟒ,ퟐ,−ퟐ) and 푫(ퟔ,ퟓ,−ퟏ) are coplanar. ퟑ ퟏ
ퟐ

 

Solution :  Here 퐴퐵⃗ = 푂퐵⃗ − 푂퐴⃗ = 횤̂ + (푥 − 2)횥̂ + 4푘 

            퐴퐶⃗ = 푂퐶⃗ − 푂퐴⃗ = 횤̂ + 0횥̂ − 3푘 

             퐴퐷⃗ = 푂퐷⃗ − 푂퐴⃗ = 3횤̂ + 3횥̂ − 2푘 

  If four points are coplanar then,  퐴퐵⃗ 퐴퐶⃗ 퐴퐷⃗ =0 

  ⇒ 퐴퐵⃗ 퐴퐶⃗ 퐴퐷⃗ =
1 푥 − 2 4
1 0 −3
3 3 −2

= 0 

  ⇒ (9) − (푥 − 2)(−2 + 9) + 4(3) = 0 
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  ⇒                          9− 7(푥 − 2) + 12 = 0 

  ⇒                           9− 7푥 + 14 + 12 = 0 

  ⇒                                          −7푥 + 35 = 0 

  ⇒                                                          푥 = 5 

Q.24  Find the vector and Cartesian equations of plane that passes through the point (ퟓ,ퟐ,−ퟒ) and  

  perpendicular to the line with direction ratios 2,3,-1.      ퟑ ퟏ
ퟐ

 

Solution :  We have the position vector of point (5,2,−4)푎푠 푎⃗ = 5 + 2횥̂ − 4푘 and the normal vector 푁⃗ 

  Perpendicular to the plane as 푁⃗ = 2횤̂ + 3횥̂ − 푘 

  Therefore, the vector equation of the plane is given by (푟⃗ − 푎⃗). 푁⃗ = 0 

  Or  푟⃗ − (5횤̂ + 2횥̂ − 4푘) ∙ 2횤̂ + 3횥̂ − 푘 = 0                          …….(i) 

  Transforming (1) into Cartesian form, we have 

   (푥 − 5)횤̂ + (푦 − 2)횥̂ + (푧 + 4)푘 ∙ 2횤̂ + 3횥̂ − 푘 = 0 

  Or  2(푥 − 5) + 3(푦 − 2) − 1(푧 + 4) = 0 

  i.e. 2푥 + 3푦 − 푧 = 20 

  which is the cartesian equation of the plane. 

   

Q.25  A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event, 'the number is even' and 

  B be the event, 'the number is red'. Are A and B independent?     ퟑ ퟏ
ퟐ

 

Solution :  Since die has six faces, therefore the sample space is  

  푆 = {1,2,3,4,5,6} 

  Also, A : ‘the number is even’ 

            B:  ‘the number is red’ 

  That is, A ={2,4,6};퐵 = {1,2,3}푎푛푑 퐴 ∩ 퐵 = {2} 

  Now, P(A)= = ;푃(퐵) = =  

  and P(A∩ 퐵) = ≠ ×  

  ⇒ 푃(퐴 ∩ 퐵) ≠ 푃(퐴)푃(퐵) 

  ⇒   퐴 푎푛푑 퐵 푎푟푒 푛표푡 푖푛푑푒푝푒푛푑푒푛푡. 
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 Q.26  If pair of dice is thrown 4 times. If getting a doublet is considered a sucess, find the probability of two 

  successes.           ퟑ ퟏ
ퟐ

 

Solution :  Here success is getting a doublet’ and n = 4 (in case of Bernoullian trails) 

  When a pair of dice thrown once, then 

  푝 = 푃(푎 푠푢푐푐푒푠푠) = 푃(푔푒푡푡푖푛푔 푎 푑표푢푏푙푒푡) = = 푎푛푑 

  푞 = 푃(푎 푓푎푖푙푢푟푒) = 1 − 푝 = 1 − =  

  Therefore, P (two successes) = 퐶 (푝) (푞) = ×
×

 

     = 6 × × =    . 

Or 

  Give two independent events A and B such that 푷(푨) = ퟎ.ퟑ,푷(푩) = ퟎ.ퟔ, find 

  (i) P (A and B) 

  (ii) P(A and not B) 

Solution : (i)  푃(퐴 + 퐵) = 푃(퐴) × 푃(퐵) = 0.3 × 0.6 = 0.18 

  (ii) 푃(퐴 푎푛푑 푛표푡 퐵) = 푃(퐴) × 푃(푛표푡퐵) 

     = 0.3 × [1 − 푃(퐵)] 

     = 0.3 × (1 − 0.6) 

     = 0.3 × 0.4 = 0.12  

Q.27  Solve the following equations by Matrix Method:      [5] 

  
ퟐ풙+ ퟑ풚+ ퟑ풛 = ퟓ
풙 − ퟐ풚+ 풛 = −ퟒ
ퟑ풙 − 풚 − ퟐ풛 = ퟑ

 

Solution : Given system of equation is  

  2푥 + 3푦 + 3푧 = 5, 푥 − 2푦 + 푧 = −4 푎푛푑 3푥 − 푦 − 2푧 = 3. 

  It can be written as AX = B; 

  Where A 
2 3 3
1 −2 1
3 −1 −2

,퐵 =
5
−4
3

,푋 =
푥
푦
푧

. 

  Now |퐴| =
2 3 3
1 −2 1
−3 −1 −2

= 2(4 + 1) − 3(−2− 3) + 3(−1 + 6) 
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  ⇒  |퐴| = 10 + 15 + 15 = 40 ≠ 0 

  Since |퐴| ≠ 0, 푡ℎ푒푟푒푓표푟푒 퐴 푒푥푖푠푡푠. 

  Now, adj a = 
5 5 5
3 −13 11
9 1 −7

=
5 3 9
5 −13 1
5 11 −7

 

  푎푛푑 퐴 =  
| | =

5 3 9
5 −13 1
5 11 −7

 

  Now, the solution of the given system of equations is given by 

  푥 = 퐴 퐵 =
5 3 9
5 −13 1
5 11 −7

5
−4
3

=
25 − 12 + 27
25 + 52 + 3

25 − 44 − 21
 

  ⇒  
푥
푦
푧

=
40
80
−40

=
1
2
−1

 

  Therefore, x = 1 , y = 2, z = -1. 

Q.28                    Show that the right circular cone of least curved surface and given volume has an altitude equal to 
    
                               √ퟐ time the radius of the base.                                                                                                                      [5] 

Solution : Let r be the radius, h be the straight height and 푙 be the slant height of the cone.  

  Volume of cone (V) = 휋푟 ℎ  

    ℎ =   

  Curved surface area of cone (S) =휋푟푙 

    = 휋푟√푟 + ℎ = 휋푟 푟 +     

 

 

   

 

 

   

  푆 = 휋푟  

  푆 = 휋 푟 + 9푉 푟  
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  Differentiate both side w.r.t.r. 

  = 4휋 푟 − 18푉 푟  

  = 12휋 푟 + 54푉 푟  

  Take = 0 

  4휋 푟 − 18푉 푟 = 0 

   4휋 푟 = 18푉 푟  

   4휋 푟 =  

   푟 = . 휋 푟 ℎ    ∵ 푣 = 휋푟 ℎ  

   푟 =  

   푟 =
√

 . 

  푟 =
√

= 12휋 + 54푉 = 6휋 ℎ + 216 > 0 

  ∴ curved surface area is minimum when r = 
√

 . 

  ⇒ ℎ = √2  r 

  ⇒ 퐴푙푡푖푡푢푑푒 표푓 푐표푛푒 푖푠 푒푞푢푎푙 푡표 √2 푡푖푚푒푠 푡ℎ푒 푟푎푑푖푢푠 표푓 푡ℎ푒 푏푎푠푒. 

Or 

  Find the point on the curve 풚 = 풙ퟑ − ퟏퟏ풙+ ퟓ at which the tangent is : 풚 = 풙 − ퟏퟏ. 

Solution :  풚 = 풙ퟑ − ퟏퟏ풙+ ퟓ 

   = 3푥 − 11. 

  Slope of tangent = 3푥 − 11. 

  Equation of tangent is 푦 = 푥 − 11 ⇒ 푦 − 푥 + 11 = 0 

   Slope= − .  
.  

= = 1. 

  ∴  3푥 − 11 = 1 

  ⇒  3푥 = 1 + 11 

  ⇒  3푥 = 12 

  ⇒  푥 = 4 
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  푥 =  ±2. 

  When 푥 = 2,푦 = (2) − 11 ∙ 2 + 5 = 8− 22 + 5 

   푦 = 13 − 22 = −9. 

  ∴ 푃표푖푛푡 (2,−9). 

Q.29  Find the area of region bounded by the curves : 풙ퟐ = 풚, 풕풉풆 풍풊풏풆 풚 = 풙 + ퟐ and the x-axis. [5] 

Solution :   Given parabola is y = 푥    ….(i) 

  and line is y = x + 2   ….(ii) 

  On solving (i) and (ii), the point of contact is (-1,1) and (2,-4)  

 

 

 

 

 

 

 

 

 

  ∴ 푅푒푞푢푖푟푒푑 푎푟푒푎 푖푠 ∫ (푥 + 2)푑푥 − ∫ 푥 푑푥 

  = + 2푥 − = 6 − + 2 − 3 =   square units. 

Or 

  Using integration find the area of region bounded by the triangle whose vertices are (-1,0), (1,3)  

  And (3,2).            

Solution :  To find the area of triangle, we shall draw the rough sketch of the triangle. 

  Equation of lineAB is  

  푦 − 0 = ( ) (푥 + 1)    ∵ 푦 − 푦 = (푥 − 푥 )  

  푦 = (푥 + 1). 

  equation of side BC is      
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  푦 − 3 = (푥 − 1) 

  ⇒ 푦 − 3 = (푥 − 1) 

  ⇒ = − 푥 + + 3 = − 푥 +  

  Equation of side AC is  

   푦 − 0 =
—( )

(푥 + 1) 

   푦 = (푥 + 1) = (푥 + 1) 

  Area of triangle 

   =∫ (푥 + 1)푑푥 + ∫ 푑푥 − ∫ (푥 + 1)푑푥 

                 = + 푥 + − + 푥
 

 

   = + 1 − − 1 + + 21 − + 7 + 3 − ( ) + (−1)  

   = + + − − +  

   = 3 + 5 − 4 = 4 푠푞.푢푛푖푡푠. 
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Q.30  Find the shortest distance between the lines       [5] 

  풓⃗ = ( ̂ + ퟐ ̂ + 풌 + 흀( ̂ − ̂ + 풌) and  

  풓⃗ = ퟐ ̂ − ̂ − 풌 + 흁(ퟐ ̂ + ̂ + ퟐ풌) 

Solution :  Given equation of lines are, 

                                      푟⃗ = (횤̂ + 2횥̂ + 푘 + 휆(횤̂ − 횥̂ + 푘) and     ……(i) 

  and             푟⃗ = 2횤̂ − 횥̂ − 푘 + 휇(2횤̂ + 횥̂ + 2푘)    …….(ii) 

  Comparing equation (i) and (i) with 푟⃗ = 푎⃗ +  휆푏⃗  respectively , we get 

                 푎⃗ = 횤̂ + 2횥 + 푘,         푏⃗ = 휆(횤̂ − 횥̂ + 푘) and     

               푎푛푑        푎⃗  = 2횤̂ − 횥̂ − 푘,         푏  ⃗  = 2횤̂ + 횥̂ + 2푘 

  Now, 푏⃗ × 푏⃗ =
횤̂ 횥̂ 푘
1 −1 1
2 1 2

= (−2− 1)횤̂ − (2 − 2)횥̂ + (1 + 2)푘 

  ⇒        푏⃗ × 푏⃗ = −3횤̂ + 3푘 

  ⇒          푏⃗× 푏⃗ =  √9 + 9 =  √18 = 3√2. 

  Also,  푎⃗ − 푎⃗  = 2횤̂ − 횥̂ − 푘 − 횤̂+ 2횥̂ + 푘 = 횤̂ − 3횥̂ − 2푘  . 

  Therefore, shortest distance between given lines is  

   푑 =
⃗× ⃗ .( ⃗× ⃗)

⃗ × ⃗ = ̂ . ̂ ̂
√

 

  ⇒          푑 =  | |
√

=
√

=
√

 푢푛푖푡푠. 

     Or 

  Find the equation of the plane that passes through three points (2,5,-3), (-2,-3,5) and (5,3,-3). 

Solution :  Let 푎⃗ = 2횤̂+ 5횥̂ − 3푘, 푏⃗ = −2횤̂ − 3횥̂ + 5푘, 푐⃗ = 5횤̂ + 3횥̂ − 3푘 

  Then the vector equation of the plane passing through 푎⃗, 푏⃗ and 푐⃗ and is given by 

    (푟⃗ − 푎⃗) ∙ 푅푆⃗ × 푅푇⃗ = 0  

  Or  (푟⃗ − 푎⃗) ∙ 푏⃗ − 푎⃗ × (푐⃗ − 푎⃗) = 0  

  i.e.  푟⃗ − 2횤̂ + 5횥̂ − 3푘 ∙ −4횤̂ − 8횥̂ + 8푘 × (3횤̂ − 2횥̂) = 0 
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Q.31  Solve the following linear programming problem graphically.     [5] 

  Minimize 풁 = −ퟑ풙+ ퟒ풚 

  Subject to the following constraints :     

    풙 + ퟐ풚 ≤ ퟖ, 

    ퟑ풙+ ퟐ풚 ≤ ퟏퟐ, 

    풙 ≥ ퟎ,풚 ≥ ퟎ 

Solution :  Objective function 푧 = −3푥 + 4푦 

  Constraints are 

    푥 + 2푦 ≤ 8, 3푥 + 2푦 ≤ 12, 푥 ≥ 0, 푦 ≥ 0  

  Consider the line 푥 + 2푦 = 8 

  It  pass through 퐴(8,0)푎푛푑 퐵(0,4) 

  Putting 푥 = 0, 푦 = 0  푖푛  

   푥 + 2푦 ≤ 8, 0 ≤ 8 푤ℎ푖푐ℎ 푡ℎ푒 푡푟푢푒 

  ⇒   푟푒푔푖표푛 푥 + 2푦 ≤ 8 푙푖푒푠 표푛 푎푛푑 푏푒푙표푤 퐴퐵. 

     

 

 

 

 

 

 

 

 

 

 

  Again the line 3푥 + 2푦 = 12 passes through P(4,0), Q(0,6). Putting 푥 = 0,푦 = 0  푖푛  3푥 + 2푦 ≤ 12
  ⇒    0 ≤ 12,푤ℎ푖푐ℎ 푖푠 푡푟푢푒 

  ∴ 푅푒푔푖표푛 3푥 + 2푦 ≤ 12 푙푖푒푠 표푛 푎푛푑 푏푒푙표푤푃푄 
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  Here 푥 ≥ 0, 푡ℎ푒 푟푒푔푖표푛 푙푖푒푠 표푛 푎푛푑 푡표 푡ℎ푒 푟푖푔ℎ푡 표푓 푦 − 푎푥푖푠 

  푎푛푑 푦 ≥ 0 푙푖푒푠 표푛 푎푛푑 푎푏표푣푒 푥 − 푎푥푖푠 

  On solving the equation 푥 + 2푦 = 8  푎푛푑 3푥 + 2푦 = 12  

  We get 푥 = 2,푦 = 3 ⇒ 푅 푖푠 (2,3)푤ℎ푒푟푒 퐴퐵 푠푛푓 푃푄 푖푛푡푒푟푠푒푐푡 푡ℎ푒 푠ℎ푎푑푒푑 푟푒푔푖표푛 푂푃푅퐵 푖푠 푡ℎ푒  

  푓푒푎푠푖푏푙푒 푟푒푔푖표푛. 

  퐴푡 푃(4,0)         푍 =  −3푥 + 4푦 = −12 + 0 = −12 

  퐴푡 푅(2,3)         푍 = −6 + 12 = 6 

  퐴푡 퐵(0,4)         푍 = 0 + 16 = 16 

  퐴푡 푄(0,0)         푍 = 0 

  Thus minimum value of Z is -12 at P(4,0) . 

 

 

 

   

 

 

 

 

 

       

   

 

 


