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Q.1  The principal value of ࢚ି࢔ࢇ૚(−ඥ૜) is :        [૚] 

  (a)  ࣊
૛

  (b) − ࣊
૜

 

  (c) ࣊
૜

  (d) − ࣊
૛

 

Solution: (b) 

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

  Then |࢙࢏ |࡭ ࢐ࢊࢇ ∶ 

  (a) |࡭|   (B) |࡭|૜ 

  (C) |࡭|૛   (D) |૜࡭| 

Solution: (c) 

Q.3  The derivative of ૞࢙࢞࢏ ∶          [૚] 

  (a) ૞࢞   (b) ૞࢞

૞ࢍ࢕࢒
  

  (c) ૞࢞ ࢍ࢕࢒ ૞  (d) None of these 

Solution:  (c) 

Q.4  On which of the following intervals  is the function f given by ࢌ(࢞) = ࢞૚૙૙ + ࢞࢔࢏࢙ − ૚ 

  Strictly decreasing?          [૚] 

  (a) (0, 1)   (b) ቀ࣊
૛

,࣊ቁ 

  (C) ቀ૙,࣊
૛
ቁ   (d) None of these 

Solution :  (d) 

Q.5  ࢞ࢋࢌ൫ࢌ(࢞) +  [૚]         ∶ ࢕࢚ ࢒ࢇ࢛ࢗࢋ ࢙࢏ ࢞ࢊᇱ(࢞)൯ࢌ

   

  (a) ࢌ ࢞ࢋᇱ(࢞) + (࢞)ࢌ࢞ࢋ (b)  ࢉ +  ࢉ

  (c) −ࢌ ࢞ࢋᇱ(࢞) + (࢞)ࢌ ࢞ࢋ− (d)  ࢉ +  ࢉ

Solution : (b) 

Q.6  The degree of differential equation        [૚] 

૜࢟ࢊ   
૜࢞ࢊ

+ ૛ ૛࢟ࢊ
૛࢞ࢊ

+ ࢟ࢊ
࢞ࢊ

= ૙ is : 

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

Solution :  (b) 

Q.7  The vectors ࢇሬሬ⃗ ሬሬሬ⃗ ࢈ ࢊ࢔ࢇ   are perpendicular if :       [૚] 

  (a) ࢇሬሬ⃗ . ሬሬ⃗࢈ = ૙  (b) ࢇሬሬ⃗ . ሬሬ⃗࢈ ≠ ૙ 

  (c) ࢇሬሬ⃗ × ሬሬ⃗࢈ = ૙  (d) ࢇሬሬ⃗ × ሬሬ⃗࢈ ≠ ૙ 

Solution :  (a) 

Q.8  Find หࢇሬሬ⃗ − ሬሬ⃗࢈ ห, ሬሬ⃗ࢇ|ࢌ࢏ | = ૛, ห࢈ሬሬ⃗ ห = ૜ ࢇ ࢊ࢔ࢇሬሬ⃗ . ሬሬ⃗࢈ = ૝       [૚] 

  (a) √૜   (b) √૛ 

  (c) √૞   (d) √ૠ 

Solution :  (c) 

Q.9  If a line makes angles ࣊
૛

, ૜࣊
૝

 and ࣊
૝

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

  this line are :            [૚] 

  (a) ±(૚,૚,૚)  (b) ± ቀ૙, ૚
√૛

, ૚
√૛
ቁ 

  (c) ± ቀ૚
૛

, ૚
૛

, ૚
૛
ቁ  (d) ± ቀ૙,ି૚

√૛
, ૚
√૛
ቁ 

Solution :  (d) 

Q.10  If A and B are independent events, then :        [૚]
  (a) P(A∩ (࡮ =      (࡮)ࡼ.(࡭)ࡼ

  (b) P(A∪ (࡮ =  (࡮)ࡼ.(࡭)ࡼ

  (c) P(A∩ (࡮ = (࡭)ࡼ +  (࡮)ࡼ

  (d) P(A∪ (࡮ = (࡭)ࡼ +  (࡮)ࡼ

Solution : (a)     

Q.11  Using elementary operations, find the inverse of matrix ࡭ = ቂ૚ ૜
૛ ૠቃ    [૛] 

Solution :  ܣ = ቂ1 3
2 7ቃ 

  We write A= IA 

  ቂ1 3
2 7ቃ = ቂ1 0

0 1ቃ 

  Operate ܴଶ → ܴଶ → 2ܴଵ 
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  ቂ1 3
0 1ቃ = ቂ 1 0

−2 1ቃ  ܣ

  Operate ܴଵ → ܴଵ → 3ܴଶ 

  ቂ1 0
0 1ቃ = ቂ 7 −3

−2 1 ቃ  ܣ

  Thus ିܣଵ = ቂ 7 −3
−2 1 ቃ 

     Or 

  For matrix  

࡭    = ቂ૚ ૞
૟ ૠ

ቃ 

  Verify that ࡭−        .ᇱis a skew symmetric matrix࡭

Solution : We have, ܣ = ቂ1 5
6 7

ቃ ⇒ ᇱܣ = ቂ1 6
5 7ቃ 

  Here, ܣ − ᇱܣ =  ቂ1 5
6 7

ቃ − ቂ1 6
5 7ቃ = ቂ0 −1

1 0 ቃ; 

ܣ)   − ᇱ)ᇱܣ = ቂ 0 1
−1 0ቃ = − ቂ0 −1

1 0 ቃ = ܣ)− −  (ᇱܣ

  Which is a skew symmetric matrix. 

Q.12  Examine the function given by 

(࢞)ࢌ   = ቆ
࢞ ࢔࢏࢙
࢞

,࢞ < 0
࢞ + ૚,࢞ ≥ ૙

 [૛]       .࢚࢟࢏࢛࢔࢏࢚࢔࢕ࢉ ࢘࢕ࢌ            

Solution :  Given,   ࢌ(࢞) = ቆ
࢞ ࢔࢏࢙
࢞

,࢞ < 0
࢞+ ૚,࢞ ≥ ૙

             

  Here,  L.H.L.= Lt௫→଴ష (ݔ)݂ = Lt௫→଴ష
ୱ୧୬௫
௫

= Lt௛→଴
ି௦௜௡௛
ି௛

= 1 

  Also,  R.H.L. = Lt௫→଴శ (ݔ)݂ = Lt௫→଴శ(ݔ + 1) = Lt௛→଴(0 + ℎ) + 1 = 1 

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

  Therefore, Lt௫→଴  .exists and is equal to 1 (ݔ)݂

  Also, ݂(0) = 1 =  Lt௫→଴  (ݔ)݂

  Therefore, the function is continuous at ݔ = 0. 

Q.13  A ballon which always remains spherical, has a variable diameter ૜
૛

(૛࢞+ ૚). Find the rate of change 

  of its volume with respect to x.         [૛] 

Solution: Let ′ݎ′ be radius and ′ܸ′be volume of balloon. 



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

 
 

  Diameter of the sphere = ଷ
ଶ

ݔ2) + 3) 

  ∴ Radius of the sphere (ݎ) = ଵ
ଶ
ቂଷ
ଶ

ݔ2) + 3)ቃ = ଷ
ସ

ݔ2) + 3) 

  Volume of sphere (ܸ) =  ܸ = ସ
ଷ
ଷݎߨ = ସ

ଷ
ߨ ଶ଻
଺ସ

ݔ2) + 3)ଷ 

     = ଽగ
ଵ଺

ݔ2) + 3)ଷ 

  Rate of change of volume = ௗ௏
ௗ௫

= ଽగ
ଵ଺

 ∙ ݔ2)3 + 3)ଶ  ∙ 2 

     = ଶ଻గ
଼

ݔ2)  + 3)ଶ 

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

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

   ௫మ

௔మ
− ௬మ

௕మ
= 1 

  Differentiating w.r.t., x we get 

   ଵ
௔మ
∙ ݔ2 − ଵ

௕మ
∙ ଵݕݕ2 = 0 

     ௬௬భ
௕మ

= ௫
௔మ

 

     ௬௬భ
௫మ

= ௕మ

௔మ
 

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

   
௫ ೏
೏ೣ௬௬భି ௬௬భ

೏
೏ೣ௫

௫మ
= 0 

ଶݕݕ)ݔ    + −(ଵݕଵݕ ଵݕݕ = 0 

ଶݕݕݔ    + ଶ(ଵݕ)ݔ − ଵݕݕ = 0 

Q.15  Find ࢍ࢕ࢌ ࢊ࢔ࢇ ࢌ࢕ࢍ, if ࢌ(࢞) = ૡ࢞૜ and ࢍ(࢞) = ࢞
૚
૜     ቂ૜ ૚

૛
ቃ 

Solution: Here, ݂(ݔ) = ଷݔ8  and ݃(ݔ) = ݔ
భ
య 

  Then ݂݃݋ = ݃൫݂(ݔ)൯ = (ଷݔ8)݃ = (ଷݔ8)
భ
య =   ݔ2

  and ݂݃݋ = ݂൫݃(ݔ)൯ = ݂ ቀݔ
భ
యቁ = ݔ)8

భ
య)ଷ =   .ݔ8

Q.16  Solve ૛ ࢚ି࢔ࢇ૚(࢞ܛܗ܋) = ቂ૜      (࢞ ࢉࢋ࢙࢕ࢉ ૛)૚ି࢔ࢇ࢚ ૚
૛
ቃ 

Solution: We write, 2 ି݊ܽݐଵ(cos (ݔ =  (ݔ ܿ݁ݏ݋ܿ 2)ଵି݊ܽݐ 

  ⇒ ଵି݊ܽݐ  ቀ ଶ ୡ୭ୱ ௫
ଵି௖௢௦మ௫

ቁ = ,݃݊݅ݏݑቂ (ݔ ܿ݁ݏ݋ܿ 2)ଵି݊ܽݐ ݔଵି݊ܽݐ2 = ଵି݊ܽݐ  ଶ௫
ଵି௫మ

ቃ 
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  ⇒  ଶ ୡ୭ୱ ௫
ଵି௖௢௦మ௫

= ⇒ ݔ ܿ݁ݏ݋2ܿ ଶ ୡ୭ୱ௫
௦௜௡మ௫

=  ଶ
ୱ୧୬௫

=  ݔ ܿ݁ݏ݋ܿ 2

  ⇒ 2 cos ݔ = 2 sinݔ                  ⇒ ݔଶݏ݋ܿ     =   ݔଶ݊݅ݏ

  ⇒ ݔଶݏ݋ܿ  = 1 − ⇒        ݔଶݏ݋ܿ ݔଶݏ݋2ܿ       = 1 

  ⇒  cosݔ = ଵ
√ଶ

  ⇒ ݔ = గ
ସ

.           

Or 

  Express for following in the simplest form : 

૚࢔ࢇ࢚    ൬ ࢞
ඥࢇ૛ି࢞૛

൰ , |࢞| < ܽ 

Solution: Let ݔ = ܽ sinߠ, and ିగ
ଶ

< ߠ < గ
ଶ

 

  Now √ܽଶ − ଶݔ =  √ܽଶ − ܽଶ ݊݅ݏଶߠ = √ܽଶܿݏ݋ଶߠ 

   = ܽ cos  ߠ

      ቂ∵  − గ
ଶ

< ߠ < గ
ଶ
⇒ cos ߠ > 0ቃ 

  Hence ି݊ܽݐଵ ቀ ௫
√௔మି௫మ

ቁ = ଵି݊ܽݐ ቀ௔ ୱ୧୬ ఏ
௔ ୡ୭ୱఏ

ቁ  

     =  (ߠtan)ଵି݊ܽݐ 

     = ߠ = ଵି݊݅ݏ ௫
௔

          

Q.17  Prove that อ
࢈ + ࢉ ࢇ ࢇ
࢈ ࢉ + ࢇ ࢈
ࢉ ࢉ ࢇ + ࢈

อ = ૝ ࢉ࢈ࢇ       ቂ૜ ૚
૛
ቃ 

Solution: Consider, ܪ.ܮ. ܵ. =  อ
ܾ + ܿ ܽ ܽ
ܾ ܿ + ܽ ܾ
ܿ ܿ ܽ + ܾ

อ 

  Operating ܴଵ → ܴଵ − ܴଶ − ܴଷ, we get 

.ܪ.ܮ   ܵ. =  อ
0 −2ܿ −2ܾ
ܾ ܿ + ܽ ܾ
ܿ ܿ ܽ + ܾ

อ = −2 อ
0 ܿ ܾ
ܾ ܿ + ܽ ܾ
ܿ ܿ ܽ + ܾ

อ 

  Again operating ܴଶ → ܴଶ − ܴଵ,  ܴଷ → ܴଷ − ܴଵ, we get 

.ܪ.ܮ   ܵ. = −2 อ
0 ܿ ܾ
ܾ ܽ 0
ܿ 0 ܽ

อ = −2[0 − ܿ(ܾܽ − 0) + ܾ(0 − ܽܿ)] = 4ܾܽܿ 

Q.18  Differentiate ܖܑܛ(൛࢚ି࢔ࢇ૚(࢞ିࢋ)ൟ w.r.t. x       ቂ૜ ૚
૛
ቃ 

Solution: Let ݕ = sin(ି݊ܽݐଵ݁ି௫) 
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  Then  ௗ௬
ௗ௫

= ௗ
ௗ௫

 [sin(ି݊ܽݐଵ݁ି௫)]  

   = cos(ି݊ܽݐଵ݁ି௫) ∙  ௗ
ௗ௫

 (ଵ݁ି௫ି݊ܽݐ) 

   = cos(ି݊ܽݐଵ݁ି௫) ∙ ଵ
ଵା(௘షೣ)మ 

∙ ௗ
ௗ௫

(݁ି௫) 

   =  ୡ୭ୱ(௧௔௡షభ௘షೣ)
ଵି௘షమೣ

 ∙ (−݁ି௫) = ି௘షೣ∙ୡ୭ୱ(௧௔௡ షభ ௘షೣ)
ଵା௘షమೣ

 . 

      Or 

  Find ࢟ࢊ
࢞ࢊ

 if ࢞࢟ =  (࢟ି࢞)ࢋ

Solution: Given, that ݕݔ = ݁(௫ି௬) 

  Taking logarithm  on both sides, we have 

  log ݔ + log ݕ = log ݁(௫ି௬) = ݔ − because, log)    .ݕ ݁௔ = ܽ) 

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

  ଵ
௫

+ ଵ
௬

 ௗ௬
ௗ௫

= 1− ௗ௬
ௗ௫

 

  ⇒  ௗ௬
ௗ௫

 ቀଵ
௬

+ 1ቁ = 1 − ଵ
௫

 

  ⇒  ௗ௬
ௗ௫

=  
ଵିభೣ
ଵାభ೤

ௗ௬      ݎ݋     
ௗ௫

= ௬
௫

 ቀ௫ିଵ
௬ିଵ

ቁ. 

Q.19  Evaluate ∫ ૞࢞
(࢞ା૚)(࢞૛ି૝)

ቂ૜         ࢞ࢊ  ૚
૛
ቃ 

Solution: Let ܫ =  ∫ ହ௫
(௫ାଵ)(௫మିସ)

ݔ݀  = ∫ ହ௫
(௫ାଵ)(௫ିଶ)(௫ାଶ)

 ݔ݀ 

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

  That is, ܫ =  ∫ቀ ஺
௫ାଵ

+ ஻
௫ିଶ

+ ஼
௫ାଶ

ቁ  (i)........      ݔ݀ 

  Where, ହ௫
(௫ାଵ)(௫ିଶ)(௫ାଶ)

= ஺
௫ାଵ

+ ஻
௫ିଶ

+ ஼
௫ାଶ

  

  ⇒ ݔ5   = ݔ)ܣ − ݔ)(2 + 2) + ݔ)ܤ + ݔ)(1 + 2) + ݔ)ܥ + ݔ)(1 − 2)  .........(ii) 

  Now, putting ݔ = −1 in equation (ii), we get ܣ = ହ
ଷ
 

  Putting, ݔ = 2 in equation (ii), we get ܤ = ହ
଺
 

  Putting, ݔ = −2 in equation (ii), we get ܥ = ିହ
ଶ

 

  Putting the values of A, B and C in equation (i), we get 
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ܫ    = ∫൬
ହ
ଷൗ

௫ାଵ
+

ହ
଺ൗ

௫ିଶ
−

ହ
ଶൗ

௫ାଶ
൰    ݔ݀

  ⇒ ܫ           =  ହ
ଷ

 ∫ ௗ௫
௫ାଵ

+ ହ
଺

 ∫ ௗ௫
௫ିଶ

− ହ
ଶ

 ∫ ௗ௫
௫ାଶ

  

  ⇒ ܫ          =  ହ
ଷ

log|ݔ + 1| + ହ
଺

log|ݔ − 2| − ହ
ଶ

log|ݔ + 2| + ܿ. 

Q.20  Evaluate ∫ ૟࢞ାૠ
ඥ(࢞ି૞)(࢞ି૝)

ቂ૜         ࢞ࢊ  ૚
૛
ቃ 

Solution: Let ܫ =  ∫ ଺௫ା଻
ඥ(௫ିହ)(௫ିସ)

ݔ݀  = ∫ ଺௫ା଻
√௫మିଽ௫ାଶ଴

 (i).......      ݔ݀ 

  Putting, 6ݔ + 7 = ܣ ௗ
ௗ௫

ଶݔ)  − ݔ9 + 20) +  ܤ

  ⇒ ݔ6 + 7 = ݔ2)ܣ − 9) +  (ii).......        ܤ

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

ܣ2   = 6 and ܤ − ܣ9 = 7    ⇒ ܣ   = 3 and ܤ = 34 

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

ݔ6   + 7 = ݔ2)3 − 9) + 34 

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

ܫ    = ∫ ଷ(ଶ௫ିଽ)ାଷସ
√௫మିଽ௫ାଶ଴

 ݔ݀ 

  ⇒ ܫ    = 3  ∫ ଶ௫ିଽ
√௫మିଽ௫ାଶ଴

ݔ݀  + 34 ∫ ௗ௫
√௫మିଽ௫ାଶ଴

 

  ⇒ ܫ    = ଵܫ  3 +  ଶ         ........(iii)ܫ34

  Consider, ܫଵ =  ∫ ଶ௫ିଽ
√௫మିଽ௫ାଶ଴

  ݔ݀ 

  Putting, ݔଶ − ݔ9 + 20 = ݐ ⇒ ݔ2) − ݔ݀(9 =  ݐ݀

  ⇒ ଵܫ  = ∫ ௗ௧
√௧

=  ∫ ଵ/ଶିݐ + ܿଵ = ଵ/ଶݐ2 + ܿଵ ⇒ ଵܫ = ଶݔ√2 − ݔ9 + 20 + ܿଵ  .........(iv) 

  Now, consider ܫଶ = ∫ ௗ௫
√௫మିଽ௫ାଶ଴

 ⇒ ଶܫ  =  ∫ ௗ௫

ටቀ௫ିవమቁ
మ
ିቀభమቁ

మ 

  ⇒ ଶܫ      = log ቤቀݔ − ଽ
ଶ
ቁ+ ටቀݔ − ଽ

ଶ
ቁ
ଶ
− ቀଵ

ଶ
ቁ
ଶ
ቤ+ ܿଶ         

  ⇒ ଶܫ      = log ቚݔ − ଽ
ଶ

+ ଶݔ√ − ݔ9 + 20ቚ + ܿଶ      ........(v) 

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

ܫ   = ଶݔ√6 − ݔ9 + 20 + 34 log ቚݔ − ଽ
ଶ

+ ଶݔ√ − ݔ9 + 20ቚ + ܿ; 
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  Where, = 3ܿଵ + 34 ܿଶ . 

Q.21  Evaluate ∫ ࢞ ܖܑܛ ࢞
૚ା࢙࢕ࢉ૛࢞

࣊
૙ ቂ૜          ࢞ࢊ  ૚

૛
ቃ 

Solution :  ∫ ࢞ ࢞ܖܑܛ
૚ା࢙࢕ࢉ૛࢞

࣊
૙  Then by ସܲ, we have .࢞ࢊ 

  I=∫
(గି௫)ୱ୧୬ (గି௫)
ଵା௖௢௦మ(గି௫)

ݔ݀ = ߨ ∫ ௦௜௡௫ ௗ௫
ଵା௖௢௦మ௫

−గ
଴

గ
଴ l 

  Or   2 ܫ = ∫ ୱ୧୬௫ ௗ௫
ଵା௖௢௦మ ௫

గ
଴  

  Or    l = గ
ଶ ∫

ୱ୧୬௫ ௗ௫
ଵା௖௢௦మ  ௫

గ
଴  

ݐݑܲ                 cos ݔ = ݐℎܽݐ ݋ݏ ݐ − sin ݔ݀ ݔ = ݔ ݏܣ.ݐ݀ = 0, ݐ = ݔ ݏܽ ݀݊ܽ 1 = ,ߨ ݐ = −1 

  Therefore, (by ଵܲ )ݐ݁݃ ݁ݓ 

  l = ିగ
ଶ ∫

ௗ௧
ூା௧మ

= ିగ
ଶ ∫

ௗ௧
ூା௧మ

ିଵ
ଵ

ିଵ
ଵ  

ߨ =   ∫ ௗ௧
ூା௧మ

 ቀ݁ܿ݊݅ݏ ଵ
ூା௧మ

ቁଵ݊݋݅ݐܿݑ݂ ݊݁ݒ݁ ݏ݅
଴  

଴ଵ[ଵି݊ܽݐ]ߨ =   = ଵି݊ܽݐ]ߨ − [ଵ0ି݊ܽݐ = ߨ ቂగ
ସ
− 0ቃ = గమ

ସ
 

Q.22  Solve the differential equation:         ቂ૜ ૚
૛
ቃ 

  (࢞ + ࢟) ࢟ࢊ
࢞ࢊ

= ૚ 

Solution :  Given differential equation is (x+y) ௗ௬
ௗ௫

= 1 ⇒ ௗ௬
ௗ௫

= ଵ
௫ା௬

 

  Taking its reciprocal, we get 

   ௗ௫
ௗ௬

= ݔ + ⇒ ݕ ௗ௫
ௗ௬
− ݔ =  (i)..…  ݕ

  Clearly, equation(i) is of the form ௗ௫
ௗ௬

+ ݔܴ = ܵ. 

  Here, R = -1, S = y 

  Now, l.F. = ݁∫ோௗ௬ = ݁∫ିௗ௬ = ݁ି௬  

  Therefore, solution of equation (i) is x(l.F.) = ∫(ܫ .ܨ. ) = .ܨ.ܫ)∫  ݕ݀ܵ(

  ⇒ ݔ          ∙ ݁ି௬ = ∫݁ି௬ ∙  ݕ݀ݕ

  ⇒ ݔ          ∙ ݁ି௬ = ௬ି݁ݕ− − ݁ି௬ + ܿ = ݁ି௬(−ݕ − (ܫ + ܿ 

  ⇒ ݔ           = ݕ− − ܫ + ܿ݁௬  

  ⇒ ݔ + ݕ + ܫ = ܿ݁௬; which is required general solution. 

Or 
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  Solve the differential equation: 

  (࢞ − ࢟ࢊ(࢟ − (࢞ + ࢞ࢊ(࢟ = ૙ 

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

  The differential equation (i) can be rewritten as  

   ௗ௬
ௗ௫

= ௫ା௬
௫ି௬

=
ଵା೤ೣ
ଵି೤ೣ

     ……(ii) 

  Which is a homogeneous equation. 

  Putting, ݕ = ݔݒ ⇒ ௗ௬
ௗ௫

= ݒ + ݔ ௗ௩
ௗ௫

 ݐ݁݃ ݁ݓ,(݅݅)݊݋݅ݐܽݑݍ݁ ݊݅ 

ݒ   + ݔ ௗ௩
ௗ௫

= ଵା௩
ଵି௩

         ⇒ ݔ      ௗ௩
ௗ௫

= ଵା௩
ଵି௩

−  ݒ

  ⇒ ݔ   ௗ௩
ௗ௫

= ଵା௩మ

ଵି௩ 
          ⇒       ଵି௩

ଵା௩మ
ݒ݀ = ௗ௫

௫
 

  On integrating, we get  

   ∫ ଵି௩
ଵା௩మ

ݒ݀ = ∫ ௗ௫
௫

 

  ⇒      ∫ ଵ
ଵା௩మ

ݒ݀ − ଵ
ଶ∫

ଶ௩
ଵା௩మ

ݒ݀ = |ݔ|݃݋݈ +  ܥ

  ⇒ ݒଵି݊ܽݐ     − ଵ
ଶ
1|݃݋݈ + |ଶݒ = |ݔ|݃݋݈ +  ܥ

  ⇒ ݒଵି݊ܽݐ 2      − ൛(1݃݋݈ + ଶൟݔ(ଶݒ =   ܥ2

  ⇒ ଵି݊ܽݐ 2       ቀ௬
௫
ቁ − ݃݋݈ ቄቀ1 + ௬మ

௫మ
ቁ ଶቅݔ =  ଵܥ

  ⇒       2 tanିଵ ቀ୷
୶
ቁ − log(xଶ + yଶ) = 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 ࡭(૜,૛,૚),࡮(૝,࢞,૞),࡯(૝,૛,−૛) and ࡰ(૟,૞,−૚) are coplanar. ቂ૜ ૚
૛
ቃ 

Solution :  Here ܤܣሬሬሬሬሬ⃗ = ሬሬሬሬሬ⃗ܤܱ − ሬሬሬሬሬ⃗ܣܱ = ଓ̂ + ݔ) − 2)ଔ̂ + 4 ෠݇  

ሬሬሬሬሬ⃗ܥܣ             = ሬሬሬሬሬ⃗ܥܱ − ሬሬሬሬሬ⃗ܣܱ = ଓ̂ + 0ଔ̂ − 3 ෠݇  

ሬሬሬሬሬ⃗ܦܣ              = ሬሬሬሬሬሬ⃗ܦܱ − ሬሬሬሬሬ⃗ܣܱ = 3ଓ̂ + 3ଔ̂ − 2 ෠݇ 

  If four points are coplanar then, ൣ ܤܣሬሬሬሬሬ⃗ ሬሬሬሬሬ⃗ܥܣ  ሬሬሬሬሬ⃗ܦܣ  ൧=0 

  ⇒ ሬሬሬሬሬ⃗ܤܣൣ ሬሬሬሬሬ⃗ܥܣ  ሬሬሬሬሬ⃗ܦܣ  ൧ = อ
1 ݔ − 2 4
1 0 −3
3 3 −2

อ = 0 

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

  ⇒                           9− ݔ7 + 14 + 12 = 0 

  ⇒ ݔ7−                                          + 35 = 0 

  ⇒ ݔ                                                          = 5 

Q.24  Find the vector and Cartesian equations of plane that passes through the point (૞,૛,−૝) and  

  perpendicular to the line with direction ratios 2,3,-1.      ቂ૜ ૚
૛
ቃ 

Solution :  We have the position vector of point (5,2,−4)ܽݏ ܽ⃗ = 5෠ + 2ଔ̂ − 4 ෠݇ and the normal vector ሬܰሬ⃗  

  Perpendicular to the plane as ሬܰሬ⃗ = 2ଓ̂ + 3ଔ̂ − ෠݇  

  Therefore, the vector equation of the plane is given by (⃗ݎ − ܽ⃗). ሬܰሬ⃗ = 0 

  Or  ൣ⃗ݎ − (5ଓ̂ + 2ଔ̂ − 4 ෠݇)൧ ∙ ൫2ଓ̂ + 3ଔ̂ − ෠݇൯ = 0                          …….(i) 

  Transforming (1) into Cartesian form, we have 

ݔ)ൣ    − 5)ଓ̂ + ݕ) − 2)ଔ̂ + ݖ) + 4) ෠݇൧ ∙ ൫2ଓ̂ + 3ଔ̂ − ෠݇൯ = 0 

  Or  2(ݔ − 5) + ݕ)3 − 2) − ݖ)1 + 4) = 0 

  i.e. 2ݔ + ݕ3 − ݖ = 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?     ቂ૜ ૚
૛
ቃ 

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

  ܵ = {1,2,3,4,5,6} 

  Also, A : ‘the number is even’ 

            B:  ‘the number is red’ 

  That is, A ={2,4,6};ܤ = ܣ ݀݊ܽ{1,2,3} ∩ ܤ = {2} 

  Now, P(A)=ଷ
଺

= ଵ
ଶ

(ܤ)ܲ; = ଷ
଺

= ଵ
ଶ
 

  and P(A∩ (ܤ = ଵ
଺
≠ ଵ

ଶ
× ଵ

ଶ
 

  ⇒ ܣ)ܲ ∩ (ܤ ≠  (ܤ)ܲ(ܣ)ܲ

  ⇒  .ݐ݊݁݀݊݁݌݁݀݊݅ ݐ݋݊ ݁ݎܽ ܤ ݀݊ܽ ܣ  
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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.           ቂ૜ ૚
૛
ቃ 

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

  When a pair of dice thrown once, then 

݌   = (ݏݏ݁ܿܿݑݏ ܽ)ܲ = (ݐ݈ܾ݁ݑ݋݀ ܽ ݃݊݅ݐݐ݁݃)ܲ = ଺
ଷ଺

= ଵ
଺
ܽ݊݀ 

ݍ   = (݁ݎݑ݈݂݅ܽ ܽ)ܲ = 1 − ݌ = 1 − ଵ
଺

= ହ
଺
 

  Therefore, P (two successes) = ସܥଶ(݌)ଶ(ݍ)ଶ = ସ×ଷ
ଶ×ଵ

ቀଵ
଺
ቁ
ଶ
ቀହ
଺
ቁ
ଶ

 

     = 6 × ଵ
ଷ଺

× ଶହ
ଷ଺

= ଶହ
ଶଵ଺

   . 

Or 

  Give two independent events A and B such that (࡭)ࡼ = ૙.૜,(࡮)ࡼ = ૙.૟, find 

  (i) P (A and B) 

  (ii) P(A and not B) 

Solution : (i)  ܲ(ܣ + (ܤ = (ܣ)ܲ × (ܤ)ܲ = 0.3 × 0.6 = 0.18 

  (ii) ܲ(ܤ ݐ݋݊ ݀݊ܽ ܣ) = (ܣ)ܲ ×  (ܤݐ݋݊)ܲ

     = 0.3 × [1 −  [(ܤ)ܲ

     = 0.3 × (1 − 0.6) 

     = 0.3 × 0.4 = 0.12  

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

  
૛࢞+ ૜࢟+ ૜ࢠ = ૞
࢞ − ૛࢟+ ࢠ = −૝
૜࢞ − ࢟ − ૛ࢠ = ૜

 

Solution : Given system of equation is  

ݔ2   + ݕ3 + ݖ3 = 5, ݔ − ݕ2 + ݖ = ݔ3 ݀݊ܽ 4− − ݕ − ݖ2 = 3. 

  It can be written as AX = B; 

  Where A ൥
2 3 3
1 −2 1
3 −1 −2

൩ ܤ, = ൥
5
−4
3
൩ ,ܺ = ቈ

ݔ
ݕ
ݖ
቉. 

  Now |ܣ| = อ
2 3 3
1 −2 1
−3 −1 −2

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

  Since |ܣ| ≠ 0,  .ݏݐݏ݅ݔଵ݁ିܣ ݁ݎ݋݂݁ݎℎ݁ݐ

  Now, adj a = อ
5 5 5
3 −13 11
9 1 −7

อ = อ
5 3 9
5 −13 1
5 11 −7

อ 

ିܣ ݀݊ܽ   = ௔ௗ௝ ஺
|஺| = ଵ

ସ଴
൥
5 3 9
5 −13 1
5 11 −7

൩ 

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

ݔ   = ܤଵିܣ = ଵ
ସ଴
൥
5 3 9
5 −13 1
5 11 −7

൩ ൥
5
−4
3
൩ = ଵ

ସ଴
൥
25 − 12 + 27
25 + 52 + 3

25 − 44 − 21
൩ 

  ⇒  ቈ
ݔ
ݕ
ݖ
቉ = ଵ

ସ଴
൥

40
80
−40

൩ = ൥
1
2
−1

൩ 

  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 
    
                               √૛ time the radius of the base.                                                                                                                      [5] 

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

  Volume of cone (V) =ଵ
ଷ
  ଶℎݎߨ

    ℎ =  ଷ௏
గ௥మ

 

  Curved surface area of cone (S) =݈ݎߨ 

    = ଶݎ√ݎߨ + ℎଶ = ଶݎටݎߨ + ଽ௏మ

గమ௥ర
    

 

 

   

 

 

   

  ܵ = ටగమ௥లାଽ௏మݎߨ

గమ௥ర
 

  ܵଶ = ସݎଶߨ + 9ܸଶିݎଶ 
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  Differentiate both side w.r.t.r. 

  ௗ௦మ

ௗ௥
= ଷݎଶߨ4 − 18ܸଶିݎଷ 

  ௗమ௦మ

ௗ௥మ
= ଶݎଶߨ12 + 54ܸଶିݎସ 

  Take ௗ௦
మ

ௗ௥
= 0 

ଷݎଶߨ4   − 18ܸଶିݎଷ = 0 

ଷݎଶߨ4    = 18ܸଶିݎଷ 

ଷݎଶߨ4    = ଵ଼௏మ

௥య
 

଺ݎ    = ଽ
ଶగమ

. ଵ
ଽ
∵ସℎଶ   ቂݎଶߨ ݒ = ଵ

ଷ
 ଶℎቃݎߨ

ଶݎ    = ௛మ

ଶ
 

ݎ    = ௛
√ଶ

 . 

  ௗమ௦మ

ௗ௥మ
ቃ ݎ = ௛

√ଶ
= ଶߨ12 ௛

మ

ଶ
+ 54ܸଶ ቀ ସ

௛ర
ቁ = ଶℎଶߨ6 + 216 ௏మ

௛మ
> 0 

  ∴ curved surface area is minimum when r = ௛
√ଶ

 . 

  ⇒ ℎ = √2  r 

  ⇒  .݁ݏܾܽ ℎ݁ݐ ݂݋ ݏݑ݅݀ܽݎ ℎ݁ݐ ݏ݁݉݅ݐ 2√ ݋ݐ ݈ܽݑݍ݁ ݏ݅ ݁݊݋ܿ ݂݋ ݁݀ݑݐ݅ݐ݈ܣ

Or 

  Find the point on the curve ࢟ = ࢞૜ − ૚૚࢞+ ૞ at which the tangent is : ࢟ = ࢞ − ૚૚. 

Solution :  ࢟ = ࢞૜ − ૚૚࢞+ ૞ 

   ௗ௬
ௗ௫

= ଶݔ3 − 11. 

  Slope of tangent = 3ݔଶ − 11. 

  Equation of tangent is ݕ = ݔ − 11 ⇒ ݕ − ݔ + 11 = 0 

   Slope= − ௖௢௘௙௙ .௢௙ ௫
௖௢௘௙௙ .௢௙ ௬

= ିଵ
ଵ

= 1. 

  ∴ ଶݔ3  − 11 = 1 

  ⇒ ଶݔ3  = 1 + 11 

  ⇒ ଶݔ3  = 12 

  ⇒ ଶݔ  = 4 
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ݔ   =  ±2. 

  When ݔ = ݕ,2 = (2)ଷ − 11 ∙ 2 + 5 = 8− 22 + 5 

ݕ    = 13 − 22 = −9. 

  ∴  .(9−,2) ݐ݊݅݋ܲ

Q.29  Find the area of region bounded by the curves : ࢞૛ = ࢟, ࢟ ࢋ࢔࢏࢒ ࢋࢎ࢚ = ࢞ + ૛ and the x-axis. [5] 

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

  and line is y = x + 2   ….(ii) 

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

 

 

 

 

 

 

 

 

 

  ∴ ∫ ݏ݅ ܽ݁ݎܽ ݀݁ݎ݅ݑݍܴ݁ ݔ) + ݔ݀(2 − ∫ ଶݔଶ݀ݔ
ିଵ

ଶ
ିଵ  

  = ቂ௫
మ

ଶ
+ ቃݔ2

ିଵ

ଶ
− ቂ௫

య

ଷ
ቃ
ିଵ

ଶ
= 6 − ଵ

ଶ
+ 2 − 3 = ଽ

ଶ
  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  

ݕ   − 0 = ଷି଴
ଵି(ିଵ) ݔ) + 1)    ቂ∵ ݕ − ଵݕ = ௬మି௬భ

௫మି௫భ
ݔ) −  ଵ)ቃݔ

ݕ   = ଷ
ଶ

ݔ) + 1). 

  equation of side BC is      
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ݕ   − 3 = ଶିଷ
ଷିଵ

ݔ) − 1) 

  ⇒ ݕ − 3 = ିଵ
ଶ

ݔ) − 1) 

  ⇒ = − ଵ
ଶ
ݔ + ଵ

ଶ
+ 3 = − ଵ

ଶ
ݔ + ଻

ଶ
 

  Equation of side AC is  

ݕ    − 0 = ଶି଴
ଷ—(ିଵ)

ݔ) + 1) 

ݕ    = ଶ
ସ

ݔ) + 1) = ଵ
ଶ

ݔ) + 1) 

  Area of triangle 

   =∫ ଷ
ଶ

ݔ) + ݔ݀(1 + ∫ ቀି௫ା଻
ଶ
ቁ ݔ݀ − ∫ ଵ

ଶ
ݔ) + ଷݔ݀(1

ିଵ
ଷ
ଵ

ଵ
ିଵ  

                 = ଷ
ଶ
ቀ௫

మ

ଶ
+ ቁݔ

ିଵ

ଵ
+ ቆ

షೣమ

మ ା଻௫

ଶ
ቇ
ଵ

ଷ

− ଵ
ଶ
ቀ௫

మ

ଶ
+ ቁݔ

 

ିଵ

ଷ
 

   = ଷ
ଶ
ቂቀଵ
ଶ

+ 1ቁ − ቀଵ
ଶ
− 1ቁቃ + ଵ

ଶ
ቂቀିଽ

ଶ
+ 21ቁ − ቀିଵ

ଶ
+ 7ቁቃ ଵ

ଶ
ቈቀଷ

మ

ଶ
+ 3ቁ − ቆ(ିଵ)మ

ଶ
+ (−1)ቇ቉ 

   = ଷ
ଶ
ቂଷ
ଶ

+ ଵ
ଶ
ቃ + ଵ

ଶ
ቂଷଷ
ଶ
− ଵଷ

ଶ
ቃ − ଵ

ଶ
ቂଵହ
ଶ

+ ଵ
ଶ
ቃ 

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

  ሬ࢘⃗ = (ଙ̂ + ૛ଚ̂+ ࢑෡ + ଙ̂)ࣅ − ଚ̂ + ࢑෡) and  

  ሬ࢘⃗ = ൫૛ଙ̂ − ଚ̂ − ࢑෡൯ + +૛ଙ̂)ࣆ ଚ̂ + ૛࢑෡) 

Solution :  Given equation of lines are, 

ݎ⃗                                       = (ଓ̂ + 2ଔ̂ + ෠݇ + ଓ̂)ߣ − ଔ̂ + ෠݇) and     ……(i) 

  and             ⃗ݎ = ൫2ଓ̂ − ଔ̂ − ෠݇൯ + 2ଓ̂)ߤ + ଔ̂ + 2 ෠݇)    …….(ii) 

  Comparing equation (i) and (i) with ⃗ݎ = ܽ⃗ଶ + ሬܾ⃗ߣ  ଶ respectively , we get 

                 ܽ⃗ଵ = ଓ̂ + 2ଔ෡ + ෠݇ ,         ܾଵሬሬሬ⃗ = ଓ̂)ߣ − ଔ̂ + ෠݇) and     

               ܽ݊݀        ܽଶሬሬሬሬ⃗  = 2ଓ̂ − ଔ̂ − ݇,෡         ܾଶ ሬሬሬሬ⃗  = 2ଓ̂ + ଔ̂ + 2 ෠݇  

  Now, ܾଵሬሬሬ⃗ × ܾଶሬሬሬሬ⃗ = อ
ଓ̂ ଔ̂ ෠݇
1 −1 1
2 1 2

อ = (−2− 1)ଓ̂ − (2 − 2)ଔ̂ + (1 + 2) ෠݇ 

  ⇒        ܾଵሬሬሬ⃗ × ܾଶሬሬሬሬ⃗ = −3ଓ̂ + 3 ෠݇  

  ⇒          หܾଵሬሬሬ⃗ × ܾଶሬሬሬሬ⃗ ห =  √9 + 9 =  √18 = 3√2. 

  Also,  ܽଶሬሬሬሬ⃗ − ܽଵሬሬሬሬ⃗  = ൫2ଓ̂ − ଔ̂ − ෠݇൯ − ൫ଓ̂+ 2ଔ̂ + ෠݇൯ = ଓ̂ − 3ଔ̂ − 2 ෠݇   . 

  Therefore, shortest distance between given lines is  

   ݀ = ฬ൫௕భ
ሬሬሬሬ⃗ ×௕మሬሬሬሬ⃗ ൯.(௔మሬሬሬሬ⃗ ×௔భሬሬሬሬ⃗ )

ห௕ሬ⃗ భ×௕మሬሬሬሬ⃗ ห
ฬ = ቚ൫ିଷప̂ାଷ௞

෠൯.൫ప̂ିଷఫ̂ିଶ௞෠൯
ଷ√ଶ

ቚ 

  ⇒          ݀ =  |ିଷି଺|
ଷ√ଶ

= ଽ
ଷ√ଶ

= ଷ
√ଶ

 .ݏݐ݅݊ݑ 

     Or 

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

Solution :  Let ܽ⃗ = 2ଓ̂+ 5ଔ̂ − 3 ෠݇ , ሬܾ⃗ = −2ଓ̂ − 3ଔ̂ + 5 ෠݇, ܿ⃗ = 5ଓ̂ + 3ଔ̂ − 3 ෠݇  

  Then the vector equation of the plane passing through ܽ⃗, ሬܾ⃗  and ܿ⃗ and is given by 

ݎ⃗)     − ܽ⃗) ∙ ൫ܴܵሬሬሬሬሬ⃗ × ܴܶሬሬሬሬሬ⃗ ൯ = 0  

  Or  (⃗ݎ − ܽ⃗) ∙ ൣ൫ ሬܾ⃗ − ܽ⃗൯× (ܿ⃗ − ܽ⃗)൧ = 0  

  i.e.  ൣ⃗ݎ − ൫2ଓ̂ + 5ଔ̂ − 3 ෠݇൯൧ ∙ ൣ൫−4ଓ̂ − 8ଔ̂ + 8 ෠݇൯ × (3ଓ̂ − 2ଔ̂)൧ = 0 
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Q.31  Solve the following linear programming problem graphically.     [5] 

  Minimize ࢆ = −૜࢞+ ૝࢟ 

  Subject to the following constraints :     

    ࢞ + ૛࢟ ≤ ૡ, 

    ૜࢞+ ૛࢟ ≤ ૚૛, 

    ࢞ ≥ ૙,࢟ ≥ ૙ 

Solution :  Objective function ݖ = ݔ3− +  ݕ4

  Constraints are 

ݔ     + ≥ ݕ2 8, ݔ3 + ݕ2 ≤ 12, ݔ ≥ 0, ݕ ≥ 0  

  Consider the line ݔ + ݕ2 = 8 

  It  pass through (0,4)ܤ ݀݊ܽ(8,0)ܣ 

  Putting ݔ = 0, ݕ = 0  ݅݊  

ݔ    + ݕ2 ≤ 8, 0 ≤  ݁ݑݎݐ ℎ݁ݐ ℎ݅ܿℎݓ 8

  ⇒ ݔ ݊݋݅݃݁ݎ   + ݕ2 ≤  .ܤܣ ݓ݋݈ܾ݁ ݀݊ܽ ݊݋ ݏ݈݁݅ 8

     

 

 

 

 

 

 

 

 

 

 

  Again the line 3ݔ + ݕ2 = 12 passes through P(4,0), Q(0,6). Putting ݔ = ݕ,0 = ݔ3  ݊݅  0 + ݕ2 ≤ 12
  ⇒    0 ≤  ݁ݑݎݐ ݏ݅ ℎ݅ܿℎݓ,12

  ∴ ݔ3 ݊݋ܴ݅݃݁ + ݕ2 ≤  ܳܲݓ݋݈ܾ݁ ݀݊ܽ ݊݋ ݏ݈݁݅ 12
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  Here ݔ ≥ 0, ݕ ݂݋ ݐℎ݃݅ݎ ℎ݁ݐ ݋ݐ ݀݊ܽ ݊݋ ݏ݈݁݅ ݊݋݅݃݁ݎ ℎ݁ݐ −  ݏ݅ݔܽ

ݕ ݀݊ܽ   ≥ ݔ ݁ݒ݋ܾܽ ݀݊ܽ ݊݋ ݏ݈݁݅ 0 −  ݏ݅ݔܽ

  On solving the equation ݔ + ݕ2 = ݔ3 ݀݊ܽ  8 + ݕ2 = 12  

  We get ݔ = ݕ,2 = 3 ⇒   ℎ݁ݐ ݏ݅ ܤܴܱܲ ݊݋݅݃݁ݎ ℎܽ݀݁݀ݏ ℎ݁ݐ ݐܿ݁ݏݎ݁ݐ݊݅ ܳܲ ݂݊ݏ ܤܣ ݁ݎℎ݁ݓ(2,3) ݏ݅ ܴ

 .݊݋݅݃݁ݎ ݈ܾ݁݅ݏ݂ܽ݁  

ܼ         (4,0)ܲ ݐܣ   = ݔ3−  + ݕ4 = −12 + 0 = −12 

ܼ         (2,3)ܴ ݐܣ   = −6 + 12 = 6 

ܼ         (0,4)ܤ ݐܣ   = 0 + 16 = 16 

ܼ         (0,0)ܳ ݐܣ   = 0 

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

 

 

 

   

 

 

 

 

 

       

   

 

 


