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Q.1  The principal value  of 풔풊풏 ퟏ ퟏ
√ퟐ

 is :      [1] 

  (a) 흅
ퟔ

  (b) 흅
ퟐ

 

  (c) 흅
ퟑ

  (d) 흅
ퟒ

 

Solution :  (d) 

Q.2  If A and B are symmetric matrices of same order then AB - BA is :   [1] 

  (a) skew symmetric matrix 

  (b) symmetric matrix 

  (c) zero matrix 

  (d) identity matrix 

Solution :  (a) 

Q.3  The derivative of 풂풙 is :         [1] 

  (a) 풂풙  (b) 풂풙

풍풐품 풂
 

  (c) 풂풙풍풐품 풂  (d) None of these 

Solution :  (c) 

Q.4  The function f (x) = log x is strictly increasing on :     [1] 

  (a) [ퟎ,∞]  (b)  (ퟎ,∞) 

  (c) (−∞,∞) (d) None of these 

Solution :  (b) 

Q.5  ∫ 풆풙 풔풆풄 풙 (ퟏ+ 풕풂풏풙) dx is equal to :       [1] 

  (a) 풆풙풄풐풔 풙 + 풄 (b) 풆풙풔풆풄 풙+ 풄 

  (c) 풆풙풔풊풏 풙 + 풄 (d) 풆풙풕풂풏 풙+ 풄 

Solution :  (b) 

Q.6  The degree of differential equation         

   풅ퟐ풚
풅풙ퟐ

+ ퟐ 풅풚
풅풙

+ 풔풊풏 풚 = ퟎ        [1] 

  (a) 1  (b) 2 

  (c) 3  (d) Not defined 
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Solution :  (a) 

Q.7   The scalar product is commutative if :      [1] 

  (a)  풂⃗. 풃⃗ = −풃⃗. 풂⃗  (b) 풂⃗ × 풃⃗ = 풃⃗ × 풂⃗ 

  (c) 풂⃗ × 풃⃗ = −풃⃗ × 풂⃗ (d) 풂⃗. 풃⃗ = 풃⃗. 풂⃗  

Solution :  (d) 

Q.8  Angle between two vectors 풂 ⃗  풂풏풅  풃⃗ with magnitudes 1 and 2 respectively and  

  when 풂⃗ . 풃⃗ = ퟏ          [1] 

  (a)  3   (b) 흅
ퟐ

 

  (c) 흅
ퟑ

   (d) 흅
ퟒ

 

Solution : (c) 

 Q.9  If a line makes an angle of 흅
ퟒ

 with each of y- and z- axis, then the angle which it makes with x-
  axis is :          [1] 

  (a) ퟑ흅
ퟐ

   (b) 흅
ퟐ

 

  (c) 흅
ퟒ

   (d) ퟑ흅
ퟐ

 

Solution :  (b) 

Q.10  If A and B are two independent events and P(A) = ퟑ
ퟓ
, P(B) =ퟏ

ퟓ
, then P(A∩ 푩) is :  [1] 

  (a) ퟑ
ퟓ
   (b) ퟑ

ퟐퟓ
  

  (c) ퟏ
ퟐퟓ

   (d) ퟏ
ퟓ
 

Solution :  (b)  

Q.11  Using  elementary operations, find the inverse of matrix A = ퟏ −ퟏ
ퟐ ퟑ   [2] 

  

Solution: In order to use elementary row operations, we may write 푨 = 푰푨 

  or ퟏ −ퟏ
ퟐ ퟑ = ퟏ ퟎ

ퟎ ퟏ  푨 

   ퟏ −ퟏ
ퟎ ퟓ = ퟏ ퟎ

−ퟐ ퟏ 푨   (applying 푹ퟐ → 푹ퟐ − ퟐ푹ퟏ) 
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  or ퟏ −ퟏ
ퟎ ퟏ =

ퟏ ퟎ
− ퟐ

ퟓ
ퟏ
ퟓ
푨   (applying 푹ퟐ →

ퟏ
ퟓ
푹ퟐ) 

  or ퟏ ퟎ
ퟎ ퟏ =

ퟑ
ퟓ

ퟏ
ퟓ

− ퟐ
ퟓ

ퟏ
ퟓ

푨    (appling  푹ퟏ → 푹ퟏ + ퟐ푹ퟐ) 

  ⇒ 푨 ퟏ =
ퟑ
ퟓ

ퟏ
ퟓ

− ퟐ
ퟓ

ퟏ
ퟓ

 

      or 

  For matrix  

  A = ퟏ ퟓ
ퟔ ퟕ  

  Verify that 푨+ 푨′ is symmetric matrix. 

Solution :  We have, A = ퟏ ퟓ
ퟔ ퟕ ⇒ 푨 = ퟏ ퟔ

ퟓ ퟕ  

  Here, 푨+ 푨 = ퟏ ퟓ
ퟔ ퟕ + ퟏ ퟔ

ퟓ ퟕ = ퟐ ퟏퟏ
ퟏퟏ ퟏퟒ  

  (푨 + 푨 ) = ퟐ ퟏퟏ
ퟏퟏ ퟏퟒ = (푨 + 푨 ) 

  ∴  푨 + 푨  is symmetric. 

  which is a symmetric matrix. 

Q.12  Examine the function given by      

  풇(풙) = 풙ퟐ풔풊풏 ퟏ
풙

,풙 ≠ ퟎ
ퟎ,풙 = ퟎ

 for continuity.      [2] 

Solution : 풇(풙)  = 풙
ퟐ풔풊풏 ퟏ

풙
, 풊풇 풙 ≠ ퟎ

ퟎ, 풊풇 풙 = ퟎ
 

  퐥퐢퐦풙→ퟎ 풇풙 = 퐥퐢퐦풙→ퟎ 풙ퟐ풔풊풏 ퟏ
풙

 

  = ퟎ ∙ 풔풊풏 ퟏ
ퟎ

 

  = ퟎ         [∵   |풔풊풏풙| ≤ ퟏ]  

  푨풍풔풐 풇(ퟎ) = ퟎ 

  ∴        퐥퐢퐦풙→ퟎ 풇(풙) = 풇(ퟎ) = ퟎ  

  Therefore, f(x) is continuous for all x. 
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Q.13  A balloon which always remains spherical on inflation, is being inflated by pumping in 900 
  cubic centimeter of gar per second. Find the rate at which the radius of the balloon  
  increases when the radius is 15 cm.       [2] 

Solution :  Let 'r' be the radius and 'V' be the volume of the spherical balloon, then  

  푉 = 휋푟  

  = 휋푟  

  = 4휋푟        ...............(1) 

  According to Question, 

  = 900푐푚 /푠푒푐 

  ∴ 900 = 4휋푟        ...................(2) [using (1)] 

  when  푟 = 15 then (2) becomes  

  900 = 4휋 × (15)  

  ⇒  =
× × ×

=  

  Hence, the radius of the balloon is increasing at the rate of  cm/sec. 

Q.14  From the differential equation of the family of parabolas having vertex at origan and axis 
  along positive y-axis.         [2] 

Solution: We know that the equation of family of parabolas having axis along positive 푦 −axis and  
  vertex at origin is given by 

     푥 = 4푎푦      .......(1) 

  Where a is any arbitarary constant. 

  On differentiating equation (1) w.r.t. ′푥′ : 

   2푥 = 4푎푦  ⇒   푥 = 2푎푦  

  ⇒    푎 =          .......(2) 

  Using the value of 'a' from equation (2) in equation (1), we have 

   푥 = 4 ∙ ∙ 푦 =  ⇒ 푥 =  

  ⇒ 푥푦 = 2푦      ⇒   푥푦 − 2푦 = 0   
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  Which is required differential equation. 

Q.15  Find  품풐풇 and 풇풐품, if 풇(풙) = |풙| and 품(풙) = |ퟓ풙− ퟐ|.    ퟑ ퟏ
ퟐ

 

Solution : Here, 푓(푥) = |푥| and 푔(푥) = |5푥 − 2| 

  Then 푔표푓 = 푔 푓(푥) = 푔(|푥|) = |5| 푥 |−2| 

  and 푓표푔 = 푓 푔(푥) = 푓(|5푥 − 2|) = ‖5푥 − 2‖ = |5푥 − 2|. 

Q.16  Solve 풕풂풏 ퟏ ퟐ풙+ 풕풂풏 ퟏ ퟑ풙 = 흅
ퟒ

         ퟑ ퟏ
ퟐ

  

Solution: We  have 푡푎푛 2푥 + 푡푎푛 3푥 =  

  or 푡푎푛
×

=  

  i.e. 푡푎푛 =  

  Therefore = tan = 1  

   6푥 + 5푥 − 1 = 0 i.e., (6푥 − 1)(푥 + 1) = 0 

  Which gives  푥 =     or 푥 = −1 

  Since 푥 = −1 does not satisfy the equation, as the L.H.S. of the equation becomes negative, 푥 =  is 
  the only solution of the given equation. 

       OR 

  Express for following in the simplest form : 

  풕풂풏 ퟏ ퟏ 퐜퐨퐬 풙
ퟏ 퐜퐨퐬 풙

,풙 < 흅    

Solution: We write, 푡푎푛 = 푡푎푛   

      = 푡푎푛
 

= . 

Q.17  Prove that 
ퟏ 풂 풃풄
ퟏ 풃 풄풂
ퟏ 풄 풂풃

= (풂 − 풃)(풃− 풄)(풄 − 풂)     ퟑ ퟏ
ퟐ

 

Solution : Applying 푅  →  푅  − 푅  푎푛푑 푅 → 푅 − 푅 ,푤푒 푔푒푡  
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   ∆=
1 푎 푏푐
0 푏 − a 푐(푎 − 푏)
0 푐 − 푎 푏(푎 − 푐)

 

  Taking factors (b-a) and (c-a) common from 푅  푎푛푑푅 , respectively, we get  

   ∆= (푏 − 푎)(푐 − 푎)
1 푎 푏푐
0 1 −푐
0 1 −푏

 

   = (푏 − 푎)(푐 − 푎)[(−푏 + 푐)] (퐸푥푝푎푛푑푖푛푔 푎푙표푛푔 푓푖푟푠푡 푐표푙푢푚푛) 

   = (푎 − 푏)(푏 − 푐)(푐 − 푎). 

 

Q.18  Differenbtiate (풍풐품 풙)풄풐풔 풙           ퟑ ퟏ
ퟐ

 

Solution :  Let y = (푙표푔푥)  

  Taking logarithm on both sides, we have  

  (log 푦 = cos 푥 ∙ log(log 푥) 

  Now, differentiating both sides ,we get 

  ∙  = cos 푥 ∙ ( ) ∙ (log 푥) + 푙표푔(log 푥 )(– sin 푥) 

   = − sin푥 ∙ 푙표푔(log 푥) 

  ⇒ = 푦 − 푠푖푛푥 ∙ 푙표푔(푙표푔푥)  

  표푟  = (log 푥)  − sin푥 ∙ log (log x) . 

     or 

  Find 풅풚
풅풙

 풊풇 풚풙 = 풙풚 

Solution :  If 푦 = 푥 , 푡푎푘푖푛푔 log 표푛 푏표푡ℎ 푠푖푑푒 

  푥 log 푦 = 푦 log 푥 

  푥 ×  + log 푦 = 푦 ∙  + log 푥 ∙   

   − log 푥 = − log 푦 

    =  
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  ⇒               = . 

 

Q.19  Evaluate ∫ 풙
(풙 ퟏ)ퟐ(풙 ퟐ)풅풙        ퟑ ퟏ

ퟐ
 

Solution :  ∫ ( ) ( ) dx 

  Let ( ) ( )
= +

( )
+  

  ⇒ 푥 = 퐴 (푥 − 1)(푥 + 2) + 퐵(푥 + 2) + 퐶(푥 − 1)    ……(1) 

  푃푢푡 푥 = 0 푖푛 푒푞. (1) 

   0 =  −2퐴 +  2퐵 +  퐶      ….(2) 

  푁표푤 푃푢푡 푥 − 1 = 0 ⇒ 푥 = 1 푖푛 푒푞. (1) 

   1 = 3B ⇒ B =  

  푃푢푡 푥 + 2 = 0 ⇒ 푥 = −2 푖푛 푒푞. (1) 

   −2 = 퐶(−2 − 1) = 9퐶 ⇒ 퐶 = −  

  ∴ 퐹푟표푚  푒푞푢푎푡푖표푛 (2) ∶ 

   0 = −2퐴 + −  

   −2퐴 + ⇒ 0 

   퐴 =  

  ∴  ( ) ( )
=

( )
+

( )
−

( )
 

  퐼 = ∫ 푑푥 + ∫(푥 − 1) 푑푥 − ∫ 푑푥 

     = 푙표푔|푥 − 1| + ( ) − 푙표푔|푥 + 2| + 푐 

  퐼 = 푙표푔|푥 − 1| −
( )

− 푙표푔|푥 + 2| + 푐 . 

Q.20  Evaluate ∫ ퟓ풙 ퟑ

풙ퟐ ퟒ풙 ퟏퟎ
풅풙        ퟑ ퟏ

ퟐ
 

Solution :  I =∫ √
푑푥 

  퐿푒푡  5푥 + 3 =  퐴 (2푥 + 4) + 퐵 
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   5푥 + 3 = 2퐴푥 + 4퐴 + 퐵 

  On comparing coefficients, we have 

   2퐴 = 5,                                4퐴 + 퐵 = 3 

   퐴 = ,                                   4 ∙ + 퐵 = 3 

            10 + 퐵 = 3 

       ⇒     퐵 = 3− 10 = −7 

  ∴ 5푥 + 3 = (2푥 + 4) − 7 

  Now, I = ∫
( )

√
푑푥 

  = ∫ √
푑푥 − ∫ √

푑푥 

  = ∫(푥 + 4푥 + 10) (2푥 + 4)푑푥 − 7∫ ( )
푑푥 

  = − 7∫
( ) √

푑푥 

  = √ − 7푙표푔 푥 + 2 + √푥 + 4푥 + 10 + 푐 

  I =5√푥 + 4푥 + 10 -7log 푥 + 2 + √푥 + 4푥 + 10 + 푐. 

Q.21  Evaluate ∫ 풙 풕풂풏 풙
풔풆풄 풙 풕풂풏 풙

풅풙흅
ퟎ            ퟑ ퟏ

ퟐ
 

Solution :  Let I =∫   
  

dx  

  = ∫
( )  ( )

 ( )   ( )
  using,∫ f(x)dx =  ∫ f(a− x)dx  

  ⇒ 퐼 = ∫
( )  

 
푑푥 

  ⇒ 퐼 = ∫ 푑푥 − ∫ 푑푥 

  ⇒ 퐼 = ∫  푑푥 − I ⇒ 2I = ∫  
 
푑푥 

  = ∫  
 
 × 푑푥 = ∫  

  = ∫ 푑푥 − ∫  
 푑푥 



CLASS – 10+2 March 2018                                                                                                           SERIES-A                                                        
CAREER ACADEMY, NAHAN                                                                                                  MATHEMATICS 

 

CAREER ACADEMY, NAHAN. MAIN CO-ORDINATOR Er. MANOJ RATHI PH: 226399 (O), 9418096191 (M) 
 
 

  =휋 ∫ tan 푥 sec 푥 푑푥 −  휋 ∫ 푡푎푛 푥 푑푥 

  = 휋[sec 푥] -휋 ∫ (푠푒푐 푥 − 1)푑푥 

  = 휋[sec휋 − sec 0] − 휋[tan 푥 − 푥]  

  ⇒ 2I = 휋[−1− 1] − 휋[푡푎푛휋 − 푡푎푛0− (휋 − 0] = −2휋 − 휋[−휋] 

  ⇒ 퐼 = −휋 + ⇒ 퐼 = 휋 − 1 . 

Q.22  Solve the differential equation :  

  풙+ ퟑ풚ퟐ 풅풚
풅풙

= 풚, (풚 > ퟎ)        ퟑ ퟏ
ퟐ

 

Solution :   Given differential equation is (푥 + 3푦 ) = 푦 

  ⇒  =  

  Taking its reciprocal, we get 

  = ⇒ = + 3푦 ⇒ − 푥 = 3푦   ……(i) 

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

  Here, 푅 = − 푎푛푑 푆 = 3푦 

  Now, therefore I.F. = 푒∫  = 푒 ∫ = 푒   . 

  = 푒 =  

  Therefore, solution of equation(i) is 

  푥(퐼.퐹. ) = ∫(퐼.퐹. ). 푆 푑푦 ⇒ 푥 = ∫ 3푦 푑푦 

  ⇒ =  ∫ 3 푑푦 ⇒  
 
= 3푦 + 퐶 ⇒ 푥 = 3푦 + 푐푦; 

  which is required general solution. 

     or 

  Solve  the differential equation : 

  (풙ퟐ − 풚ퟐ)풅풙 = ퟐ풙풚 풅풚 = ퟎ. 

Solution:           (푥 − 푦 )푑푥 = 2푥푦 푑푦 = 0. 
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   =  

  Putting,               y = vx 

  ⇒           = 푣 +  

  ∴         푣 + = =  

  ⇒    푥 = − 푣 = =  

  ⇒    푑푣 =  

  ⇒   log|1 + v | =  log|x| + log 푐 

  ⇒   푙표푔 1 + = log  

  ⇒   log = 푙표푔 ⇒ = ⇒ 푥 + 푦 = 푐푥. 

Q.23  Find 흀 퐢퐟 퐭퐡퐞 퐯퐞퐜퐭퐨퐫퐬 풂⃗ = ̂ + ퟑ ̂ + 풌, 풃⃗ = ퟐ ̂ − ̂ − 풌  and 풄⃗ = 흀 ̂ + ퟕ ̂ + ퟑ풌  are coplanar. ퟑ ퟏ
ퟐ

 

  Solution Since 푎⃗, 푏⃗ and 푐⃗ are coplanar vectors, we have 푎⃗, 푏⃗ , 푐⃗ = 0, i.e.,  

  
1 3 1
2 −1 −1
휆 7 3

= 0 

  ⇒ 1(−3 + 7) − 3(6 + 휆) + 1(14 + 휆) = 0 

  ⇒  휆 = 0 

Q.24  Find the vector and cartesian equation of planes that passes through the point (ퟏ,ퟎ,−ퟐ) and 
  the normal to the plane is  ̂ + ̂ − 풌.       ퟑ ퟏ

ퟐ
 

Solution: The equation of plane qhich passes through the point (1, 0,−2) and normal to plane is  

  (횤̂ + 횥̂ − 푘) given by 

  푟⃗ − (횤̂ + 0횥̂ − 2푘) ∙  횤̂ + 횥̂ − 푘 = 0 

  In cartesian form is  

  [ 푥횤̂ + 푦횥̂ + 푧푘 − 횤̂+ 0횥̂ − 2푘 ∙ 횤̂+ 횥̂ − 푘 = 0 

  ⇒ (푥 − 1)횤̂+ 푦횥̂ + (푧 + 2)푘 ∙ 횤̂ + 횥̂ − 푘 = 0 

  ⇒ 푥 − 1 + 푦 − 푧 − 2 = 0 

  ⇒ 푥 + 푦 − 푧 − 3 = 0   
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Q.25  Two cards are drawn at random and without replacement from a pack of 52 playing cards. 
  Find the probability that both the cards are back.     ퟑ ퟏ

ퟐ
 

Solution :  Let 퐸  :푓푖푟푠푡 푐푎푟푑 푑푟푎푤푛 푖푠 푏푎푐푘 푎푛푑  

  퐸  : 푠푒푐표푛푑 푐푎푟푑 푑푟푎푤푛 푖푠 푎푙푠표 푏푙푎푐푘 

  Therefore, required probability = P(퐸 ) 푃(퐸 /퐸 ) = × =  

  (because, in 52 cards, there are 26 cards, which are black and when a card is drawn, then total no.  

  of  black cards left are 25.) 

Q.26  A die is thrown 6 times. If' getting an odd number is a success, what is probability of ퟑ ퟏ
ퟐ

 

  (i) 5 successes 

  (ii) at least 5 successes 

  (iii)  at most 5 successes 

Solution : Here, n=6 and success is getting an odd number 

  ∴ 푝 = = ∙ 푎푛푑 푞 = 1− =  

   (i) P(5 successes)= 퐶  푝 푞 =  퐶 =  

  (ii) P (atleast 5 successes) =P(5 successes) + P (6 successes) 

     = 퐶  푝 푞 =  퐶  푝 푞  

     = + 1 = + =  

  (iii) P (atmost 5 successes) = 1-P(6 successes) 

     =1 − =   . 

     or 

  If A and B are two events such that P(A)=ퟏ
ퟐ

 P(B)= ퟕ
ퟏퟐ

 and P (not A or not B)=ퟏ
ퟒ

 state whether 

  A and B are independent? 

Solution :  Given, 푃(푛표푡 퐴 표푟 푛표푡 퐵) =  

  ⇒ 푃(퐴  표푟 퐵 ) =     ⇒ 푃(퐴  ∪  퐵 ) =   

  ⇒ 푃((퐴 ∩ 퐵) )  =  

  ⇒ 1 − 푃(퐴 ∩ 퐵) =  
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  ⇒ 푃(퐴 ∩ 퐵) = 1 − =  

  Also, 푃(퐴) ∙ 푃(퐵) = × = ≠  

  ⇒ 푃(퐴) ∙ 푃(퐵) ≠ 푃(퐴 ∩ 퐵). 

  Therefore, A and B are not independent. 

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

   풙 − 풚 + 풛 = ퟒ 

   ퟐ풙+ 풚 − ퟑ풛 = ퟎ 

   풙 + 풚 + 풛 = ퟐ 

Solution :  Given system of equations can be written as AX = B; 

  where, A = 
1 −1 1
2 1 −3
1 1 1

,퐵 =
4
0
2

 푎푛푑 푋 =  
푥
푦
푧

 

  Now, |퐴| =
1 −1 1
2 1 −3
1 1 1

 

    = 1(1 + 3) + 1(2 + 3) + 1(2 − 1) = 4 + 5 + 1 

   |퐴| = 10 

  Since |퐴| ≠ 0, 푡ℎ푒푟푒푓표푟푒,퐴 푒푥푖푠푡푠 

  Now, adj A =
4 −5 1
2 0 −2
2 5 3

=
4 2 2
−5 0 5
1 −2 3

 

  and 퐴 =  
| | =

4 2 2
−5 0 5
1 −2 3

 

  푁표푤,푋 = 퐴 퐵 =
4 2 2
−5 0 5
1 −2 3

4
0
2

=
16 + 4

−20 + 10
4 + 6

 

     =
20
−10
10

 ⇒
푥
푦
푧

=
2
−1
1

 

  Therefore, required solution is 푥 = 2,푦 = −1, 푧 =  1. 

Q.28  Show that the semi-vertical angle of  the cone of maximum volume and of given slant height  

  풕풂풏 ퟏ√ퟐ          [5] 

Solution :  Let 휃 is the semi- vertical angle, ℓ is the given slant height . then radius of base =ℓ sin휃,                            

   height  =ℓ 푠푖푛휃,ℎ푒푖푔ℎ푡 = ℓ cos 휃 
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  and volume 푣 = 휋(ℓ sin휃) ℓ cos 휃 = 휋ℓ  푠푖푛 휃 cos 휃 

                 

 

 

 

 

  ⇒  = 휋ℓ [푠푖푛 휃(−푠푖푛휃) + 푐표푠휃(2푠푖푛휃 푐표푠휃)] 

  ⇒  = 휋ℓ 푠푖푛휃[−푠푖푛 휃 + 2(1 − 푠푖푛 휃)] 

  ⇒ = 휋ℓ 푠푖푛휃 cos 휃[2(푠푒푐 휃 − 푡푎푛 휃) − 푡푎푛 휃] 

  ⇒  = 휋ℓ sin휃 푐표푠 휃 [2 − 푡푎푛 휃] = 0 

  For maximum volume, let = 0 

  ⇒ ℓ 푠푖푛휃 ∙ 푐표푠 휃[2 − 푡푎푛 휃] = 0 

  ⇒ tan 휃 = √2  ⇒ 휃 = 푡푎푛 √2     (because,0<휃 < 휋/2) 

  Therefore, V is absolutely maximum for =  푡푎푛 √2 . 

          or 

  Find points at which the tangent to the curve 풚 = 풙ퟑ − ퟑ풙ퟐ − ퟗ풙+ ퟕ, is parallel to the x-axis. 

Solution :  푦 = 푥 − 3푥 − 9푥 + 7 

  = 3푥 − 6푥 − 9 

  slope of tangent = 3푥 − 6푥 − 9 

  We know that when tangent is parallel to 푥 −axis then slope is zero. 

  i.e. slope = 0 

  ⇒  3푥 − 6푥 − 9 = 0 

  ⇒  푥 − 2푥 − 3 = 0 

  ⇒ (푥 + 1)(푥 − 3) = 0 

  ⇒ 푥 = −1, 3 
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  when 푥 = −1,푦 = (−1) − 3(−1) − 9(−1) + 7 

  = −1 − 3 + 9 + 7 = 12 

  One point is (−1, 12) 

  Similarly when 푥 = 3 then 

  푦 = (3) − 3(3) − 9.3 + 7 

  = 27 − 27 − 27 + 7 

  푦 = −20 

  ∴ point (3,−20) 

Q.29  Find the area of region bounded by the curves : ퟒ풚 = ퟑ풙ퟐ and the line 2y = 3x +12. [5] 

Solution :  Given parabola is 4y =3푥     …..(i) 

  and the given line is 2y = 3x +12   ….(ii) 

  The two curves meet where 

  2(3푥 + 12) = 3푥    (Eliminating  y between (i) and (ii) 

  or  3푥 − 6푥 − 24 = 0 

  표푟  푥 − 2푥 − 8 = 0   

  표푟  (푥 − 4)  (푥 + 2) = 0    

  ⇒ 푥 = 4,−2 

  When 푥 =  4, 푦 =  × = 12 푎푛푑 

  When 푥 = −2,푦 = ×( ) = 3 

  Required area (shown shaded) 

  = ∫ − 푑푥 = + 12푥 −
×

 

  = + 6푥 − = × + 6 × 4 − − × − 12 +  

  = 12 + 24 − 16 − 3 + 12 − 2 = 27 푠푞푢푎푟푒 푢푛푖푡푠. 

     or 

  Using  integration find the area of triangular region whose sides have the equations :  

  풚 = ퟐ풙+ ퟏ,풚 = ퟑ풙+ ퟏ 풂풏풅 풙 = ퟒ. 
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Solution :  푦 = 2푥 + 1    ….(1) 

  푦 = 3푥 + 1    ….(2) 

  푥 = 4     ….(3) 

  The common pt. of lines (1) and (2) is  

   2푥 + 1 = 3푥 + 1 ⇒ 푥 = 0 

  ∴ 푤ℎ푒푛 푥 = 0, 푦 = 1 

  ∴ (1) 푎푛푑 (2) ℎ푎푠 푐표푚푚표푛 푝푡.퐶(0,1). 

  Area of triangle ABC is given by            

  = ∫ (3푥 + 1)푑푥 − ∫ (2푥 + 1)푑푥 

  = + 푥 − + 푥  

  = (24 + 4푞) − (16 + 4) 

  = 28 − 20 

  = 8 푠푞.푢푛푡푠. 

Q.30  Find the shortest distance between the lines      [5] 

  풙 ퟏ
ퟕ

= 풚 ퟏ
ퟔ

= 풛 ퟏ
ퟏ

 풂풏풅 풙 ퟑ
ퟏ

= 풚 ퟓ
ퟐ

= 풛 ퟕ
ퟏ

 

Solution: = =  and = =  

  The equations in vector form are given as : 

  푟⃗ = −횤̂ − 횥̂ − 푘 + 휆(7횤̂ − 6횥̂ + 푘) 

  and 푟⃗ = 3횤̂ + 5횥̂ + 7푘 + 휇(횤̂ − 2횥̂ + 푘) 

  On comparing with, 

   푟⃗ = 푎⃗+ 휆푏⃗ 

  and 푟⃗ = 푎⃗ + 휆푏⃗ we have 

  푎⃗ = −횤̂ − 횥̂ − 푘, 푏⃗ =  7횤̂ − 6횥̂ + 푘 

  푎⃗ = 3횤̂ + 5횥̂ + 7푘, 푏⃗ =  횤̂ − 2횥̂ + 푘 

  푎⃗ −   푏⃗ =  4횤̂ + 6횥̂ + 8푘 
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  푎⃗ −   푏⃗ =  
횤̂ 횥̂ 푘
7 −6 1
1 −2 1

 

  = −4횤̂ − 6횥̂ + (−8)푘 = −4횤̂ − 6횥̂ − 8푘 

  푏⃗× 푏⃗ ∙ (푎⃗ − 푎⃗) = −16 − 36 − 64 = −116 

  푏⃗× 푏⃗ = √16 + 36 + 64 = √116 

  ∴ 푆.퐷. =
⃗× ⃗  ∙( ⃗ ⃗)

⃗× ⃗ =
√

=
√

 

  = √116 = √4 × 29 = 2√29  Units. 

   

       or 

  Find the equation of the plane that passes through three points (ퟏ,ퟏ,−ퟏ), (ퟔ,ퟒ,−ퟓ) and  

  (−ퟒ,−ퟐ,ퟑ). 

Solution :  We  know that, the equation of plane passing through three non-collinear points is 

   
푥 − 푥 푦 − 푦 푧 − 푧
푥 − 푥 푦 − 푦 푧 − 푧
푥 − 푥 푦 − 푦 푧 − 푧

= 0 

  By using given three points the equation of plane is  

   
푥 − 1 푦 − 1 푧 − (−1)
6− 1 4 − 1 −5− (−1)
−4− 1 −2 − 1 3− (−1)

= 0 

  or 
푥 − 1 푦 − 1 푧 + 1

5 3 −4
−5 −3 4

= 0 

  On operating 푅 → 푅 + 푅 ,푤푒 ℎ푎푣푒 

   
푥 − 1 푦 − 1 푧 + 1

5 3 −4
0 0 0

= 0 

  ⇒    0 = 0. 

  Thus the plane is not fixed by the given three points, becaue the given three points are collinear. 

Q.31  Solve the following linear programming problem graphically.   [5] 

  Minimize  풁 = 풙+ ퟐ풚 
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  Subject to the following constraints : 

    
ퟐ풙+ 풚 ≥ ퟑ,
풙 + ퟐ풚 ≥ ퟔ,
풙 ≥ ퟎ,풚 ≥ ퟎ

 

Solution: Here, objective function is 

  푍 = 푥 + 2푦 

  Given constrains are 

  2푥 + 푦 ≥ 3    .............(i) 

  푥 + 2푦 ≥ 6    .............(ii) 

  푥,푦 ≥ 0        .............(iii) 

  Converting inequation (i) and (ii) into equation, we get 

  2푥 + 푦 = 3    ............(iv) 

  and 푥 + 2푦 = 6   ..............(v) 

    Clearly equation (iv) represents al line through 퐴(0,3) and  퐵 , 0  

  Also equation (v) represents a line through 퐴(0,3) and 퐶(6,0) 

  And, in equation (iii) represents all non negatice values of 푥 and 푦. 

 

     

 

  

 

 

 

 

 
 
  Now, put (0, 0) in (i) and (ii), we get 

  from (i) 0 + 0 ≥ 3 

  ⇒ 0 ≥ 3, which is false, so region away from (0, 0) is solution of (i). 
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  from (ii) 0 + 0 ≥ 6  

  ⇒ 0 ≥ 6,  which is false, so region away from (0, 0) is solution of (ii). 

  Clearly, from graph we find that feasible region is unbounded. 

  Now, we will find minimum value of Z at corner points 퐴(0,3) and (6,0) 

Corner point 푍 = 푥 + 2푦 

(0, 3) 6 

(6,0) 6 

  Since, we obtain the sence value 6 at corner point A and C, hance we will obtain sance value 6 at 

  the line joining 퐴(0, 3) and 퐶(6,0)  

  Now, let 푍 < 6 ⇒ 푥 + 2푦 < 6. 

  Now, we will draw the graph of 푥 + 2푦 < 6. 

  Clearly 푥 + 2푦 < 6 represents a dotted line through 퐴(0,3) and 퐶(6,0). Clearly feasible region 

  and graph of 푥 + 2푦 < 6 has no point common. Hence, 6 is minimum value of Z which occurs at all 

  the point of line joining 퐴(0,3) and 퐶(6, 0). 


