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Q.1  The principal value  of ࢙ି࢔࢏૚ ቀ ૚
√૛
ቁ is :      [1] 

  (a) ࣊
૟

  (b) ࣊
૛

 

  (c) ࣊
૜

  (d) ࣊
૝

 

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 ࢞ࢇ is :         [1] 

  (a) ࢞ࢇ  (b) ࢞ࢇ

ࢇ ࢍ࢕࢒
 

  (c) ࢇ ࢍ࢕࢒࢞ࢇ  (d) None of these 

Solution :  (c) 

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

  (a) [૙,∞]  (b)  (૙,∞) 

  (c) (−∞,∞) (d) None of these 

Solution :  (b) 

Q.5  ∫ +૚) ࢞ ࢉࢋ࢙ ࢞ࢋ  dx is equal to :       [1] (࢞࢔ࢇ࢚

  (a) ࢙࢕ࢉ࢞ࢋ ࢞ + +࢞ ࢉࢋ࢙࢞ࢋ (b) ࢉ  ࢉ

  (c) ࢔࢏࢙࢞ࢋ ࢞ + +࢞ ࢔ࢇ࢚࢞ࢋ (d) ࢉ  ࢉ

Solution :  (b) 

Q.6  The degree of differential equation         

૛࢟ࢊ   
૛࢞ࢊ

+ ૛ ࢟ࢊ
࢞ࢊ

+ ࢟ ࢔࢏࢙ = ૙        [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)  ࢇሬሬ⃗ . ሬሬ⃗࢈ = ሬሬ⃗࢈− ሬሬ⃗ࢇ.   (b) ࢇሬሬ⃗ × ሬሬ⃗࢈ = ሬሬ⃗࢈ × ሬሬ⃗ࢇ  

  (c) ࢇሬሬ⃗ × ሬሬ⃗࢈ = ሬሬ⃗࢈− × ሬሬ⃗ࢇ  (d) ࢇሬሬ⃗ . ሬሬ⃗࢈ = ሬሬ⃗࢈ ሬሬ⃗ࢇ.   

Solution :  (d) 

Q.8  Angle between two vectors ࢇ ሬሬሬ⃗ ሬሬ⃗࢈  ࢊ࢔ࢇ    with magnitudes 1 and 2 respectively and  

  when ࢇሬሬ⃗  . ሬሬ⃗࢈ = ૚          [1] 

  (a)  3   (b) ࣊
૛

 

  (c) ࣊
૜

   (d) ࣊
૝

 

Solution : (c) 

 Q.9  If a line makes an angle of ࣊
૝

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

  (a) ૜࣊
૛

   (b) ࣊
૛

 

  (c) ࣊
૝

   (d) ૜࣊
૛

 

Solution :  (b) 

Q.10  If A and B are two independent events and P(A) = ૜
૞
, P(B) =૚

૞
, then P(A∩  is :  [1] (࡮

  (a) ૜
૞
   (b) ૜

૛૞
  

  (c) ૚
૛૞

   (d) ૚
૞
 

Solution :  (b)  

Q.11  Using  elementary operations, find the inverse of matrix A = ቂ૚ −૚
૛ ૜ ቃ  [2] 

  

Solution: In order to use elementary row operations, we may write ࡭ =  ࡭ࡵ

  or ቂ૚ −૚
૛ ૜ ቃ = ቂ૚ ૙

૙ ૚ቃ  ࡭ 

   ቂ૚ −૚
૙ ૞ ቃ = ቂ ૚ ૙

−૛ ૚ቃ࡭   (applying ࡾ૛ → ૛ࡾ − ૛ࡾ૚) 
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  or ቂ૚ −૚
૙ ૚ ቃ = ቈ

૚ ૙
− ૛

૞
૚
૞
቉ ૛ࡾ applying)   ࡭ →

૚
૞
 (૛ࡾ

  or ቂ૚ ૙
૙ ૚ቃ = ቎

૜
૞

૚
૞

− ૛
૞

૚
૞

቏࡭    (appling  ࡾ૚ → ૚ࡾ + ૛ࡾ૛) 

  ⇒ ૚ି࡭ = ቎
૜
૞

૚
૞

− ૛
૞

૚
૞

቏ 

      or 

  For matrix  

  A = ቂ૚ ૞
૟ ૠ

ቃ 

  Verify that ࡭+  .is symmetric matrix ′࡭

Solution :  We have, A = ቂ૚ ૞
૟ ૠ

ቃ ⇒ ᇱ࡭ = ቂ૚ ૟
૞ ૠቃ 

  Here, ࡭+ ᇱ࡭ = ቂ૚ ૞
૟ ૠ

ቃ + ቂ૚ ૟
૞ ૠቃ = ቂ ૛ ૚૚

૚૚ ૚૝ቃ 

࡭)   + ᇱ)ᇱ࡭ = ቂ ૛ ૚૚
૚૚ ૚૝ቃ = ࡭) +  (ᇱ࡭

  ∴ ࡭  +  .ᇱ is symmetric࡭

  which is a symmetric matrix. 

Q.12  Examine the function given by      

(࢞)ࢌ   = ቆ࢞
૛࢙࢔࢏ ૚

࢞
,࢞ ≠ ૙

૙,࢞ = ૙
 for continuity.      [2] 

Solution : ࢌ(࢞)  = ቆ࢞
૛࢙࢔࢏ ૚

࢞
, ࢞ ࢌ࢏ ≠ ૙

૙, ࢞ ࢌ࢏ = ૙
 

૙→࢞ܕܑܔ   ࢞ࢌ = ૙→࢞ܕܑܔ ቀ࢞૛࢙࢔࢏
૚
࢞
ቁ 

  = ૙ ∙ ࢔࢏࢙ ቀ૚
૙
ቁ 

  = ૙         [∵ |࢞࢔࢏࢙|   ≤ ૚]  

(૙)ࢌ ࢕࢙࢒࡭   = ૙ 

  ∴ ૙→࢞ܕܑܔ        (࢞)ࢌ = (૙)ࢌ = ૙  

  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  

  ܸ = ସ
ଷ
 ଷݎߨ

  ௗ௏
ௗ௧

= ௗ
ௗ௥
ቀସ
ଷ
ଷቃݎߨ ௗ௥

ௗ௧
 

  ௗ௏
ௗ௧

= ଶݎߨ4 ௗ௥
ௗ௧

       ...............(1) 

  According to Question, 

  ௗ௏
ௗ௧

= 900ܿ݉ଷ/ܿ݁ݏ 

  ∴ 900 = ଶݎߨ4 ௗ௥
ௗ௧

       ...................(2) [using (1)] 

  when  ݎ = 15 then (2) becomes  

  900 = ߨ4 × (15)ଶ ௗ௥
ௗ௧

 

  ⇒  ௗ௥
ௗ௧

= ଽ଴଴
ସ×గ×ଵହ×ଵହ

= ଵ
గ

 

  Hence, the radius of the balloon is increasing at the rate of ଵ
గ

 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 ݕ −axis and  
  vertex at origin is given by 

ଶݔ      =  (1).......      ݕ4ܽ

  Where a is any arbitarary constant. 

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

ݔ2    = ଵݕ4ܽ  ⇒ ݔ   =  ଵݕ2ܽ

  ⇒    ܽ = ௫
ଶ௬భ

         .......(2) 

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

ଶݔ    = 4 ∙ ௫
ଶ௬భ

∙ ݕ = ଶ௫௬
௬భ

 ⇒ ݔ = ଶ௬
௬భ

 

  ⇒ ଵݕݔ = ⇒      ݕ2 ଵݕݔ   − ݕ2 = 0   
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  Which is required differential equation. 

Q.15  Find  ࢌ࢕ࢍ and ࢍ࢕ࢌ, if ࢌ(࢞) = |࢞| and ࢍ(࢞) = |૞࢞− ૛|.    ቂ૜ ૚
૛
ቃ 

Solution : Here, ݂(ݔ) = (ݔ)݃ and |ݔ| = ݔ5| − 2| 

  Then ݂݃݋ = ݃൫݂(ݔ)൯ = (|ݔ|)݃ =  |2−| ݔ |5|

  and ݂݃݋ = ݂൫݃(ݔ)൯ = ݔ5|)݂ − 2|) = ݔ5‖ − 2‖ = ݔ5| − 2|. 

Q.16  Solve ࢚ି࢔ࢇ૚ ૛࢞+ ૚ ૜࢞ି࢔ࢇ࢚ = ࣊
૝

         ቂ૜ ૚
૛
ቃ  

Solution: We  have ି݊ܽݐଵ2ݔ + ݔଵ3ି݊ܽݐ = గ
ସ

 

  or ି݊ܽݐଵ ቀ ଶ௫ାଷ௫
ଵିଶ௫×ଷ௫

ቁ = గ
ସ
 

  i.e. ି݊ܽݐଵ ቀ ହ௫
ଵି଺௫మ

ቁ = గ
ସ

 

  Therefore ହ௫
ଵି଺௫మ

= tan గ
ସ

= 1  

ଶݔ6    + ݔ5 − 1 = 0 i.e., (6ݔ − ݔ)(1 + 1) = 0 

  Which gives  ݔ = ଵ
଺
    or ݔ = −1 

  Since ݔ = −1 does not satisfy the equation, as the L.H.S. of the equation becomes negative, ݔ = ଵ
଺
 is 

  the only solution of the given equation. 

       OR 

  Express for following in the simplest form : 

૚ି࢔ࢇ࢚   ቆට૚ିܛܗ܋ ࢞
૚ାܛܗ܋ ࢞

ቇ ,࢞ < ࣊    

Solution: We write, ି݊ܽݐଵ ቆටଵିୡ୭ୱ ௫
ଵାୡ୭ୱ ௫

ቇ = ଵି݊ܽݐ ቌඨ
ଶ௦௜௡మೣమ
ଶ௖௢௦మೣమ

ቍ  

      = ଵି݊ܽݐ ൬
ୱ୧୬ ೣమ
ୡ୭ୱೣమ

൰ = ௫
ଶ
. 

Q.17  Prove that อ
૚ ࢇ ࢉ࢈
૚ ࢈ ࢇࢉ
૚ ࢉ ࢈ࢇ

อ = ࢇ) − −࢈)(࢈ ࢉ)(ࢉ − ቂ૜     (ࢇ ૚
૛
ቃ 

Solution : Applying ܴଶ →  ܴଶ − ܴଵ ܽ݊݀ ܴଷ → ܴଷ − ܴଵ,ݐ݁݃ ݁ݓ  
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   ∆= อ
1 ܽ ܾܿ
0 ܾ − a ܿ(ܽ − ܾ)
0 ܿ − ܽ ܾ(ܽ − ܿ)

อ 

  Taking factors (b-a) and (c-a) common from ܴଶ ܴܽ݊݀ଷ, respectively, we get  

   ∆= (ܾ − ܽ)(ܿ − ܽ) อ
1 ܽ ܾܿ
0 1 −ܿ
0 1 −ܾ

อ 

   = (ܾ − ܽ)(ܿ − ܽ)[(−ܾ +  (݊݉ݑ݈݋ܿ ݐݏݎ݂݅ ݃݊݋݈ܽ ݃݊݅݀݊ܽ݌ݔܧ) [(ܿ

   = (ܽ − ܾ)(ܾ − ܿ)(ܿ − ܽ). 

 

Q.18  Differenbtiate (ࢍ࢕࢒ ࢞)࢙࢕ࢉ ࢞           ቂ૜ ૚
૛
ቃ 

Solution :  Let y = (݈ݔ݃݋)ୡ୭ୱ௫  

  Taking logarithm on both sides, we have  

  (log ݕ = cos ݔ ∙ log(log  (ݔ

  Now, differentiating both sides ,we get 

  ଵ
௬
∙ ௗ௬
ௗ௫

 = cos ∙ ݔ ଵ
(୪୭୥ ௫) ∙

ௗ
ௗ௫

(log (ݔ + log)݃݋݈ –)( ݔ sin  (ݔ

   = ୡ୭ୱ௫
୪୭୥ ௫

ቀଵ
௫
ቁ− sinݔ ∙ log)݃݋݈  (ݔ

  ⇒ ௗ௬
ௗ௫

= ݕ ቂ ୡ୭ୱ ௫
௫ ୪୭୥ ௫

− ݔ݊݅ݏ ∙  ቃ(ݔ݃݋݈)݃݋݈

ௗ௬  ݎ݋  
ௗ௫

= (log ୡ୭ୱ௫ ቂ(ݔ ୡ୭ୱ௫
௫ ୪୭୥ ௫

− sinݔ ∙ log (log x)ቃ. 

     or 

  Find ࢟ࢊ
࢞ࢊ

࢞࢟ ࢌ࢏  = ࢞࢟ 

Solution :  If ݕ௫ = ௬ݔ , ݃݊݅݇ܽݐ log  ݁݀݅ݏ ℎݐ݋ܾ ݊݋

ݔ   log ݕ = ݕ log  ݔ

ݔ   × ଵ
௬

 ௗ௬
ௗ௫

+ log ݕ = ݕ ∙  ଵ
௫

+ log ݔ ∙  ௗ௬
ௗ௫

 

   ௗ௬
ௗ௫
ቀ௫
௬
− log ቁݔ = ௬

௫
− log  ݕ

    ௗ௬
ௗ௫

=
೤
ೣି୪୭୥ ௬
ೣ
೤ି୪୭୥௫
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  ⇒               ௗ௬
ௗ௫

= ௬
௫
ቀ௬ି௫ ୪୭୥ ௬
௫ି௬ ୪୭୥௫

ቁ. 

 

Q.19  Evaluate ∫ ࢞
(࢞ି૚)૛(࢞ା૛)࢞ࢊ        ቂ૜ ૚

૛
ቃ 

Solution :  ∫ ୶
(୶ିଵ)మ(୶ାଶ) dx 

  Let ௫
(௫ିଵ)మ(௫ାଶ)

= ஺
௫ିଵ

+ ஻
(௫ିଵ)మ

+ ௖
௫ାଶ

 

  ⇒ ݔ = ݔ) ܣ − ݔ)(1 + 2) + ݔ)ܤ + 2) + ݔ)ܥ − 1)ଶ   ……(1) 

ݔ ݐݑܲ   = .ݍ݁ ݊݅ 0 (1) 

   0 = + ܣ2−  + ܤ2   (2).…      ܥ 

ݔ ݐݑܲ ݓ݋ܰ   − 1 = 0 ⇒ ݔ = .ݍ݁ ݊݅ 1 (1) 

   1 = 3B ⇒ B = ଵ
ଷ
 

ݔ ݐݑܲ   + 2 = 0 ⇒ ݔ = .ݍ݁ ݊݅ 2− (1) 

   −2 = 2−)ܥ − 1)ଶ = ܥ9 ⇒ ܥ = − ଶ
ଽ
 

  ∴ (2) ݊݋݅ݐܽݑݍ݁  ݉݋ݎܨ ∶ 

   0 = ܣ2− + ଶ
ଷ
− ଶ

ଽ
 

ܣ2−    + ସ
ଽ
⇒ 0 

ܣ    = ଶ
ଽ
 

  ∴  ௫
(௫ିଵ)మ(௫ାଶ)

= ିଵ
ଵ଼(௫ିଵ)

+ ଵ
ଷ(௫ିଵ)మ

− ଶ
ଽ(௫ାଶ)

 

ܫ   = ଶ
ଽ∫

ଵ
௫ିଵ

ݔ݀ + ଵ
ଷ∫(ݔ − 1)ିଶ݀ݔ − ଶ

ଽ ∫
ଵ

௫ାଶ
 ݔ݀

     = ଶ
ଽ
ݔ|݃݋݈ − 1| + ଵ

ଷ
(௫ିଵ)షభ

ିଵ
− ଶ

ଽ
ݔ|݃݋݈ + 2| + ܿ 

ܫ   = ଶ
ଽ
ݔ|݃݋݈ − 1| − ଵ

ଷ(௫ିଵ)
− ଶ

ଽ
ݔ|݃݋݈ + 2| + ܿ . 

Q.20  Evaluate ∫ ૞࢞ା૜
ඥ࢞૛ା૝࢞ା૚૙

ቂ૜        ࢞ࢊ ૚
૛
ቃ 

Solution :  I =∫ ହ௫ାଷ
√௫మାସ௫ାଵ଴

 ݔ݀

ݔ5  ݐ݁ܮ   + 3 = ݔ2) ܣ  + 4) +  ܤ



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) 
 
 

ݔ5    + 3 = ݔܣ2 + ܣ4 +  ܤ

  On comparing coefficients, we have 

ܣ2    = ܣ4                                ,5 + ܤ = 3 

ܣ    = ହ
ଶ

,                                   4 ∙ ହ
ଶ

+ ܤ = 3 

            10 + ܤ = 3 

       ⇒ ܤ     = 3− 10 = −7 

  ∴ ݔ5 + 3 = ହ
ଶ

ݔ2) + 4) − 7 

  Now, I = ∫
ఱ
మ

(ଶ௫ାସ)ି଻

√௫మାସ௫ାଵ଴
 ݔ݀

  = ହ
ଶ∫

ଶ௫ାସ
√௫మାସ௫ାଵ଴

ݔ݀ − ଻
ଵ∫

ଵ
√௫మାସ௫ାଵ଴

 ݔ݀

  = ହ
ଶ∫(ݔଶ + ݔ4 + 10)ି

భ
మ ݔ2) + ݔ݀(4 − 7∫ ଵ

ඥ(௫ାଶ)మାଵ଴ିସ
 ݔ݀

  = ହ
ଶ
൫௫మାସ௫ାଵ଴൯ష

భ
మశభ

ିభమାଵ
− 7∫ ଵ

ට(௫ାଶ)మା൫√଺൯
మ
 ݔ݀

  = ହ
ଶ
√௫మାସ௫ାଵ଴

భ
మ

− ݔห݃݋7݈ + 2 + ଶݔ√ + ݔ4 + 10ห+ ܿ 

  I =5√ݔଶ + ݔ4 + 10 -7log หݔ + 2 + ଶݔ√ + ݔ4 + 10ห + ܿ. 

Q.21  Evaluate ∫ ࢞ ࢔ࢇ࢚ ࢞
࢞ ࢔ࢇା࢚࢞ ࢉࢋ࢙

࣊࢞ࢊ
૙            ቂ૜ ૚

૛
ቃ 

Solution :  Let I =∫ ୶ ୲ୟ୬ ୶
ୱୣୡ ୶ା୲ୟ୬ ୶

dx஠
଴   

  = ∫
(஠ି୶)୲ୟ୬ (஠ି୶)ୢ୶

ୱୣୡ (஠ି୶)ା ୲ୟ୬ (஠ି୶)
  ൣusing,∫ f(x)dx =  ∫ f(a− x)dx஑

଴
஑
଴ ൧஠

଴  

  ⇒ ܫ = ∫ ି(గି௫) ୲ୟ୬ ௫ 
ି ୱୣୡ ௫ି୲ୟ୬ ௫ 

గݔ݀
଴  

  ⇒ ܫ = ∫ గ ୲ୟ୬ ௫
ୱୣୡ ௫ା୲ୟ୬ ௫

ݔ݀ − ∫ ௫ ୲ୟ୬ ௫
ୱୣୡ ௫ା୲ୟ୬ ௫

గݔ݀
଴

గ
଴  

  ⇒ ܫ = ∫ గ ୲ୟ୬௫ 
ୱୣୡ ௫ା୲ୟ୬ ௫

గ
଴ ݔ݀ − I ⇒ 2I = ∫ గ ୱ୧୬௫ ௗ௫

ଵାୱ୧୬ ௫ 
గݔ݀

଴  

  = ∫ గ ୱ୧୬௫ 
ଵାୱ୧୬ ௫ 

 × ଵିୱ୧୬௫
ଵିୱ୧୬௫

ݔ݀ = ∫
గ൫௦௜௡௫ି௦௜௡మ௫൯ௗ௫

௖௢௦మ୶
గ
଴

గ
଴  

  = ∫ గ ୱ୧୬ ௫
௖௢௦మ୶

ݔ݀ − ∫ గ ௦௜௡మ௫
௖௢௦మ ௫

గ
଴

గ
଴  ݔ݀
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ߨ=   ∫ tan ݔ sec ݔ݀ ݔ − ߨ  ∫ గݔ݀ ݔଶ݊ܽݐ
଴

గ
଴  

sec]ߨ =   ߨ-଴గ[ݔ ∫ ݔଶܿ݁ݏ) − 1)గ
଴  ݔ݀

ߨsec]ߨ =   − sec 0] − tan]ߨ ݔ −  ଴గ[ݔ

  ⇒ 2I = −1−]ߨ 1] − ߨ݊ܽݐ]ߨ − −0݊ܽݐ ߨ) − 0] = ߨ2− −  [ߨ−]ߨ

  ⇒ ܫ = ߨ− + గమ

ଶ
⇒ ܫ = ߨ ቀగ

ଶ
− 1ቁ. 

Q.22  Solve the differential equation :  

  ൫࢞+ ૜࢟૛൯ ࢟ࢊ
࢞ࢊ

= ࢟, (࢟ > ૙)        ቂ૜ ૚
૛
ቃ 

Solution :   Given differential equation is (ݔ + (ଶݕ3 ௗ௬
ௗ௫

=  ݕ

  ⇒  ௗ௬
ௗ௫

= ௬
௫ାଷ௬మ

 

  Taking its reciprocal, we get 

  ௗ௫
ௗ௬

= ௫ାଷ௬మ

௬
⇒ ௗ௫

ௗ௬
= ௫

௬
+ ݕ3 ⇒ ௗ௫

ௗ௬
− ଵ

௬
ݔ =  (i)……   ݕ3

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

+ ݔܴ = ܵ 

  Here, ܴ = − ଵ
௬
ܽ݊݀ ܵ =  ݕ3

  Now, therefore I.F. = ݁∫ோௗ௬  = ݁ି∫
భ
೤ௗ௬ = ݁ି ୪୭୥ ௬   . 

  = ݁௟௢௚ቀ
భ
೤ቁ = ଵ

௬
 

  Therefore, solution of equation(i) is 

.ܨ.ܫ)ݔ   ) = .ܨ.ܫ)∫ ). ⇒ ݕ݀ ܵ ݔ ቀଵ
௬
ቁ = ∫ ݕ3 ቀଵ

௬
ቁ  ݕ݀

  ⇒ ௫
௬

=  ∫ ⇒ ݕ݀ 3  ௫
௬ 

= ݕ3 + ܥ ⇒ ݔ = ଶݕ3 +  ;ݕܿ

  which is required general solution. 

     or 

  Solve  the differential equation : 

  (࢞૛ − ࢟૛)࢞ࢊ = ૛࢞࢟ ࢟ࢊ = ૙. 

Solution:           (ݔଶ − ݔ݀(ଶݕ = ݕ݀ ݕݔ2 = 0. 
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   ௗ௬
ௗ௫

= ௬మି௫మ

ଶ௫௬
 

  Putting,               y = vx 

  ⇒           ௗ௬
ௗ௫

= ݒ + ௫ௗ௩
ௗ௫

 

  ∴ ݒ         + ௫ௗ௩
ௗ௫

= ௩మ௫మି௫మ

ଶ௫௩௫
= ௩మିଵ

ଶ௩
 

  ⇒ ݔ    ௗ௩
ௗ௫

= ௩మିଵ
ଶ௩

− ݒ = ௩మିଵିଶ௩మ

ଶ௩
= ିଵି௩మ

ଶ௩
 

  ⇒    ଶ௩
ଵା௩మ

ݒ݀ = ିௗ௫
௫

 

  ⇒   log|1 + vଶ| =  log|x| + log ܿ 

  ⇒ ݃݋݈   ቚ1 + ௬మ

௫మ
ቚ = log ቚ௖

௫
ቚ 

  ⇒   log ቚ௫
మା௬మ

௫మ
ቚ = ݃݋݈ ቚ௖

௫
ቚ ⇒ ௫మା௬మ

௫మ
= ௖

௫
⇒ ଶݔ + ଶݕ =  .ݔܿ

Q.23  Find ࢇ ܛܚܗܜ܋܍ܞ ܍ܐܜ ܎ܑ ࣅሬሬ⃗ = ଙ̂ + ૜ଚ̂+ ࢑෡, ሬሬ⃗࢈ = ૛ଙ̂ − ଚ̂ − ࢑෡  and ࢉሬ⃗ = ଙ̂ࣅ + ૠଚ̂ + ૜࢑෡  are coplanar. ቂ૜ ૚
૛
ቃ 

  Solution Since ܽ⃗, ሬܾ⃗  and ܿ⃗ are coplanar vectors, we have ൣܽ⃗, ሬܾ⃗  , ܿ⃗൧ = 0, i.e.,  

  อ
1 3 1
2 −1 −1
ߣ 7 3

อ = 0 

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

  ⇒ ߣ  = 0 

Q.24  Find the vector and cartesian equation of planes that passes through the point (૚,૙,−૛) and 
  the normal to the plane is  ଙ̂ + ଚ̂ − ࢑෡.       ቂ૜ ૚

૛
ቃ 

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

  (ଓ̂ + ଔ̂ − ෠݇) given by 

ݎ⃗ൣ   − (ଓ̂ + 0ଔ̂ − 2 ෠݇)൧ ∙  ൫ଓ̂ + ଔ̂ − ෠݇൯ = 0 

  In cartesian form is  

  [൫ݔଓ̂ + ଔ̂ݕ + ݖ ෠݇൯ − ൫ଓ̂+ 0ଔ̂ − 2 ෠݇൯ ∙ ൫ଓ̂+ ଔ̂ − ෠݇൯ = 0 

  ⇒ ݔ)ൣ − 1)ଓ̂+ ଔ̂ݕ + ݖ) + 2) ෠݇൧ ∙ ൫ଓ̂ + ଔ̂ − ෠݇൯ = 0 

  ⇒ ݔ − 1 + ݕ − ݖ − 2 = 0 

  ⇒ ݔ + ݕ − ݖ − 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.     ቂ૜ ૚

૛
ቃ 

Solution :  Let ܧଵ :݂݅ݏ݅ ݊ݓܽݎ݀ ݀ݎܽܿ ݐݏݎ ܾܽܿ݇ ܽ݊݀  

: ଶܧ    ݈ܾ݇ܿܽ ݋ݏ݈ܽ ݏ݅ ݊ݓܽݎ݀ ݀ݎܽܿ ݀݊݋ܿ݁ݏ

  Therefore, required probability = P(ܧଵ) ܲ(ܧଶ/ܧଵ) = ଶ଺
ହଶ

× ଶହ
ହଵ

= ଶହ
ଵ଴ଶ

 

  (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 ቂ૜ ૚
૛
ቃ 

  (i) 5 successes 

  (ii) at least 5 successes 

  (iii)  at most 5 successes 

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

  ∴ ݌ = ଷ
଺

= ଵ
ଶ∙
ݍ ݀݊ܽ = 1− ଵ

ଶ
= ଵ

ଶ
 

   (i) P(5 successes)= ଺ܥହ ݌ହݍଵ =  ଺ܥହ ቀ
ଵ
ଶ
ቁ
ହ
ቀଵ
ଶ
ቁ = ଷ

ଷଶ
 

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

     = ଺ܥହ ݌ହݍଵ =  ଺ܥ଺ ݌଺ݍ଴ 

     = ଷ
ଷଶ

+ 1 ቀଵ
ଶ
ቁ
଺

= ଷ
ଷଶ

+ ଵ
଺ସ

= ଻
଺ସ

 

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

     =1 − ଵ
଺ସ

= ଺ଷ
଺ସ

  . 

     or 

  If A and B are two events such that P(A)=૚
૛ᇱ

 P(B)= ૠ
૚૛

 and P (not A or not B)=૚
૝ᇱ

 state whether 

  A and B are independent? 

Solution :  Given, ܲ(݊ܤ ݐ݋݊ ݎ݋ ܣ ݐ݋) = ଵ
ସ
 

  ⇒ ஼ܣ)ܲ (஼ܤ ݎ݋  = ଵ
ସ
    ⇒ ஼ܣ)ܲ  ∪ (஼ܤ  = ଵ

ସ
  

  ⇒ ܣ))ܲ ∩ (஼(ܤ  = ଵ
ସ
 

  ⇒ 1 − ܣ)ܲ ∩ (ܤ = ଵ
ସ
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  ⇒ ܣ)ܲ ∩ (ܤ = 1 − ଵ
ସ

= ଷ
ସ
 

  Also, ܲ(ܣ) ∙ (ܤ)ܲ = ଵ
ଶ

× ଻
ଵଶ

= ଻
ଵଶ
≠ ଷ

ସ
 

  ⇒ (ܣ)ܲ ∙ (ܤ)ܲ ≠ ܣ)ܲ ∩  .(ܤ

  Therefore, A and B are not independent. 

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

   ࢞ − ࢟ + ࢠ = ૝ 

   ૛࢞+ ࢟ − ૜ࢠ = ૙ 

   ࢞ + ࢟ + ࢠ = ૛ 

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

  where, A = ൥
1 −1 1
2 1 −3
1 1 1

൩ ܤ, = ൥
4
0
2
൩  ܽ݊݀ ܺ =  ቈ

ݔ
ݕ
ݖ
቉ 

  Now, |ܣ| = อ
1 −1 1
2 1 −3
1 1 1

อ 

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

|ܣ|    = 10 

  Since |ܣ| ≠ 0,  ݏݐݏ݅ݔଵ݁ିܣ,݁ݎ݋݂݁ݎℎ݁ݐ

  Now, adj A =൥
4 −5 1
2 0 −2
2 5 3

൩
ᇱ

= ൥
4 2 2
−5 0 5
1 −2 3

൩ 

  and ିܣଵ = ௔ௗ௝ ஺
|஺| = ଵ

ଵ଴
൥

4 2 2
−5 0 5
1 −2 3

൩ 

ܺ,ݓ݋ܰ   = ܤଵିܣ = ଵ
ଵ଴
൥

4 2 2
−5 0 5
1 −2 3

൩ ൥
4
0
2
൩ = ଵ

ଵ଴
൥

16 + 4
−20 + 10

4 + 6
൩ 

     = ଵ
ଵ଴
൥

20
−10
10

൩  ⇒ ቈ
ݔ
ݕ
ݖ
቉ = ൥

2
−1
1
൩ 

  Therefore, required solution is ݔ = = ݕ,2 −1, = ݖ  1. 

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

 ૚√૛          [5]ି࢔ࢇ࢚  

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

   height  =ℓ ߠ݊݅ݏ,ℎ݁݅݃ℎݐ = ℓ cos  ߠ
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  and volume ݒ = ଵ
ଷ
ℓ)ߨ sinߠ)ଶ ℓ cos ߠ = ଵ

ଷ
ߠଷ݊݅ݏ ℓଷߨ cos  ߠ

                 

 

 

 

 

  ⇒  ௗ௩
ௗఏ

= ଵ
ଷ
(ߠ݊݅ݏ−)ߠଶ݊݅ݏ]ℓଷߨ +  [(ߠݏ݋ܿ ߠ݊݅ݏ2)ߠݏ݋ܿ

  ⇒  ௗ௩
ௗఏ

= ଵ
ଷ
ߠଶ݊݅ݏ−]ߠ݊݅ݏℓଷߨ + 2(1 −  [(ߠଶ݊݅ݏ

  ⇒ ௗ௩
ௗఏ

= ଵ
ଷ
ߠ݊݅ݏℓଷߨ cosଶ ߠଶܿ݁ݏ)2]ߠ − (ߠଶ݊ܽݐ −  [ߠଶ݊ܽݐ

  ⇒  ௗ௩
ௗఏ

= ଵ
ଷ
ℓଷߨ sinݏ݋ܿ ߠଶ2] ߠ − [ߠଶ݊ܽݐ = 0 

  For maximum volume, let ௗ௩
ௗఏ

= 0 

  ⇒ ଵ
ଷ
ℓଷߠ݊݅ݏ ∙ 2]ߠଶݏ݋ܿ − [ߠଶ݊ܽݐ = 0 

  ⇒ tan ߠ = √2  ⇒ ߠ = ߠ>ଵ√2     (because,0ି݊ܽݐ <  (2/ߨ

  Therefore, V is absolutely maximum for =  . ଵ√2ି݊ܽݐ 

          or 

  Find points at which the tangent to the curve ࢟ = ࢞૜ − ૜࢞૛ − ૢ࢞+ ૠ, is parallel to the x-axis. 

Solution :  ݕ = ଷݔ − ଶݔ3 − ݔ9 + 7 

  ௗ௬
ௗ௫

= ଶݔ3 − ݔ6 − 9 

  slope of tangent = ଶݔ3 − ݔ6 − 9 

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

  i.e. slope = 0 

  ⇒ ଶݔ3  − ݔ6 − 9 = 0 

  ⇒ ଶݔ  − ݔ2 − 3 = 0 

  ⇒ ݔ) + ݔ)(1 − 3) = 0 

  ⇒ ݔ = −1, 3 
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  when ݔ = ݕ,1− = (−1)ଷ − 3(−1)ଶ − 9(−1) + 7 

  = −1 − 3 + 9 + 7 = 12 

  One point is (−1, 12) 

  Similarly when ݔ = 3 then 

ݕ   = (3)ଷ − 3(3)ଶ − 9.3 + 7 

  = 27 − 27 − 27 + 7 

ݕ   = −20 

  ∴ point (3,−20) 

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

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

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

  The two curves meet where 

ݔ3)2   + 12) =  ଶ   (Eliminating  y between (i) and (ii)ݔ3

  or  3ݔଶ − ݔ6 − 24 = 0 

ଶݔ  ݎ݋   − ݔ2 − 8 = 0   

ݔ)  ݎ݋   − ݔ)  (4 + 2) = 0    

  ⇒ ݔ = 4,−2 

  When ݔ =  4, = ݕ  ଷ×ସାଵଶ
ଶ

= 12 ܽ݊݀ 

  When ݔ = = ݕ,2− ଷ×(ିଶ)ାଵଶ
ଶ

= 3 

  Required area (shown shaded) 

  = ∫ ቀଷ௫ାଵଶ
ଶ

− ଷ௫మ

ସ
ቁ ݔ݀ = ቂଵ

ଶ
ቀଷ௫

మ

ଶ
+ ቁݔ12 − ଷ௫య

ସ×ଷ
ቃ
ିଶ

ସସ
ିଶ  

  = ቂଷ௫
మ

ସ
+ ݔ6 − ௫య

ସ
ቃ
ିଶ

ସ
= ଷ×ସమ

ସ
+ 6 × 4 − ସయ

ସ
− ቄଷ×ସ

ସ
− 12 + ଼

ସ
ቅ 

  = 12 + 24 − 16 − 3 + 12 − 2 =  .ݏݐ݅݊ݑ ݁ݎܽݑݍݏ 27

     or 

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

  ࢟ = ૛࢞+ ૚,࢟ = ૜࢞+ ૚ ࢊ࢔ࢇ ࢞ = ૝. 
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Solution :  ݕ = ݔ2 + 1    ….(1) 

ݕ   = ݔ3 + 1    ….(2) 

ݔ   = 4     ….(3) 

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

ݔ2    + 1 = ݔ3 + 1 ⇒ ݔ = 0 

  ∴ ݔ ℎ݁݊ݓ = 0, ݕ = 1 

  ∴ (1) ܽ݊݀ (2) ℎܽ(0,1)ܥ.ݐ݌ ݊݋݉݉݋ܿ ݏ. 

  Area of triangle ABC is given by            

  = ∫ ݔ3) + ݔ݀(1 − ∫ ݔ2) + ସݔ݀(1
଴

ସ
଴  

  = ቂଷ௫
మ

ଶ
+ ቃݔ

଴

ସ
− ቂଶ௫

మ

ଶ
+ ቃݔ

଴

ସ
 

  = (24 + (ݍ4 − (16 + 4) 

  = 28 − 20 

  =  .ݏݐ݊ݑ.ݍݏ 8

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

  ࢞ା૚
ૠ

= ࢟ା૚
ି૟

= ା૚ࢠ
૚

૜ି࢞ ࢊ࢔ࢇ 
૚

= ࢟ି૞
ି૛

= ૠିࢠ
૚

 

Solution: ௫ାଵ
଻

= ௬ାଵ
ି଺

= ௭ାଵ
ଵ

 and ௫ିଷ
ଵ

= ௬ିହ
ିଶ

= ௭ି଻
ଵ

 

  The equations in vector form are given as : 

ݎ⃗   = ൫−ଓ̂ − ଔ̂ − ෠݇൯ + 7ଓ̂)ߣ − 6ଔ̂ + ෠݇) 

  and ⃗ݎ = ൫3ଓ̂ + 5ଔ̂ + 7 ෠݇൯ + ଓ̂)ߤ − 2ଔ̂ + ෠݇) 

  On comparing with, 

ݎ⃗    = ܽଵሬሬሬሬ⃗ + ଵሬሬሬܾ⃗ߣ  

  and ⃗ݎ = ܽଶሬሬሬሬ⃗ + ଶሬሬሬሬܾ⃗ߣ  we have 

  ܽଵሬሬሬሬ⃗ = −ଓ̂ − ଔ̂ − ෠݇ , ܾଵሬሬሬ⃗ =  7ଓ̂ − 6ଔ̂ + ෠݇  

  ܽଶሬሬሬሬ⃗ = 3ଓ̂ + 5ଔ̂ + 7 ෠݇ , ܾଶሬሬሬሬ⃗ =  ଓ̂ − 2ଔ̂ + ෠݇  

  ܽଶሬሬሬሬ⃗ −   ܾଵሬሬሬ⃗ =  4ଓ̂ + 6ଔ̂ + 8 ෠݇ 
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  ܽଵሬሬሬሬ⃗ −   ܾଶሬሬሬሬ⃗ =  อ
ଓ̂ ଔ̂ ෠݇
7 −6 1
1 −2 1

อ 

  = −4ଓ̂ − 6ଔ̂ + (−8) ෠݇ = −4ଓ̂ − 6ଔ̂ − 8 ෠݇  

  ൫ܾଵሬሬሬ⃗ × ܾଶሬሬሬሬ⃗ ൯ ∙ (ܽଶሬሬሬሬ⃗ − ܽଵሬሬሬሬ⃗ ) = −16 − 36 − 64 = −116 

  หܾଵሬሬሬ⃗ × ܾଶሬሬሬሬ⃗ ห = √16 + 36 + 64 = √116 

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

ห௕భሬሬሬሬ⃗ ×௕మሬሬሬሬ⃗ ห
ฬ = ቚିଵଵ଺

√ଵଵ଺
ቚ = ଵଵ଺

√ଵଵ଺
 

  = √116 = √4 × 29 = 2√29  Units. 

   

       or 

  Find the equation of the plane that passes through three points (૚,૚,−૚), (૟,૝,−૞) and  

  (−૝,−૛,૜). 

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

   อ
ݔ − ଵݔ ݕ − ଵݕ ݖ − ଵݖ
ଶݔ − ଵݔ ଶݕ − ଵݕ ଶݖ − ଵݖ
ଷݔ − ଵݔ ଷݕ − ଵݕ ଷݖ − ଵݖ

อ = 0 

  By using given three points the equation of plane is  

   ቮ
ݔ − 1 ݕ − 1 ݖ − (−1)
6− 1 4 − 1 −5− (−1)
−4− 1 −2 − 1 3− (−1)

ቮ = 0 

  or อ
ݔ − 1 ݕ − 1 ݖ + 1

5 3 −4
−5 −3 4

อ = 0 

  On operating ܴଷ → ܴଷ + ܴଶ,݁ݓ ℎܽ݁ݒ 

   อ
ݔ − 1 ݕ − 1 ݖ + 1

5 3 −4
0 0 0

อ = 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  ࢆ = ࢞+ ૛࢟ 
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  Subject to the following constraints : 

    
૛࢞+ ࢟ ≥ ૜,
࢞ + ૛࢟ ≥ ૟,
࢞ ≥ ૙,࢟ ≥ ૙

 

Solution: Here, objective function is 

  ܼ = ݔ +  ݕ2

  Given constrains are 

ݔ2   + ݕ ≥ 3    .............(i) 

ݔ   + ݕ2 ≥ 6    .............(ii) 

ݕ,ݔ   ≥ 0        .............(iii) 

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

ݔ2   + ݕ = 3    ............(iv) 

  and ݔ + ݕ2 = 6   ..............(v) 

    Clearly equation (iv) represents al line through (0,3)ܣ and  ܤ ቀଷ
ଶ

, 0ቁ 

  Also equation (v) represents a line through (0,3)ܣ and (6,0)ܥ 

  And, in equation (iii) represents all non negatice values of ݔ and ݕ. 

 

     

 

  

 

 

 

 

 
 
  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 (0,3)ܣ and (6,0) 

Corner point ܼ = ݔ +  ݕ2

(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 0)ܣ, 3) and (6,0)ܥ  

  Now, let ܼ < 6 ⇒ ݔ + ݕ2 < 6. 

  Now, we will draw the graph of ݔ + ݕ2 < 6. 

  Clearly ݔ + ݕ2 < 6 represents a dotted line through (0,3)ܣ and (6,0)ܥ. Clearly feasible region 

  and graph of ݔ + ݕ2 < 6 has no point common. Hence, 6 is minimum value of Z which occurs at all 

  the point of line joining (0,3)ܣ and 6)ܥ, 0). 


