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Class – XII 
MATHEMATICS (041) 

SQP Marking Scheme (2019-20) 
 
TIME: 3 Hrs.                                                                                            Maximum Marks: 80 

 
 SECTION A 

 
 

1 (c)   9    
 

1 

2 (a)      3 × p 
 

1 

3 (b)p=3,q=ଶ଻
ଶ

 
 

1 

4 (b)0.25    
 

1 

5 (c) (2,3)   
 

1 

6 (b)஠
ଷ
 1 

7 (c)   ૡ
૚૞

 1 

8 (b) ଵ
ହ

sinିଵ ቀହ୶
ଷ
ቁ+ c 1 

9 (a)  0  1 
10 (b)  ࢘ሬ⃗ = ൫−ଙ̂+ ૜ଚ̂ + ૞࢑෡൯+ +૛ଙ̂)ࣅ ૜ଚ̂) 1 
11 ݃ ቀቂ− ହ

ସ
ቃቁ= ݃(−2) = 2 1 

12 2 1 

ݕ 13 = 2 1 
14 
 

−3
2  

 
OR 

 
decreasing at rate of  72 units/sec. 

1 
 

15 
 

5
7
൫−2ı̂ − 3ȷ̂+ 6k෠൯ 

2 units 
 

OR 

1 
 

16 
Applyܴଵ → ܴଵ + ܴଶ อ

l + m + n m + n + l n + l + m
n l m
2 2 2

อ 

= 2(l + m + n) อ
1 1 1
n l m
1 1 1

อ          ; yes (l + m + n) is a factor 

 
 
 
 
1 

17 ∫ ଷݔ) + ଶݔ݀(1
ିଶ =∫ ଶݔ݀(ଷݔ)

ିଶ  + ∫ ଶݔ1݀
ିଶ ଵܫ=  +  ଶܫ

 
= ଶ ି[ݔ]+ 0

 ଶ          (As ܫଵ is odd function) 
 
=2+2 
= 4 
 
 

 
 
 
 
1 
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18 

න
݂ᇱ(ݔ)
(ݔ)݂ ݔ݀ = log|݂(ݔ)| + ܿ 

Let   x + sin x =  ݐ
So   (1 + cos x )݀ݔ =  ݐ݀
ܫ = 3∫ ௗ௧

௧
  = 3 log|ݐ| + ܿ = 3 log|(x + sin x)| + ܿ 

or directly by writing formula 

 
OR 

 
∫ cos ݔ4 ୱ୧୬=ݔ݀ ସ௫

ସ
+ ܿ 

 
1 
 

19 let    (1 + xଶ) =  ݐ
so    2ݔ݀ݔ =  ݐ݀
⟹ ܫ = ଵ

ଶ
∫݁௧݀ݐ    = ଵ

ଶ
݁௧  +c  = ଵ

ଶ
݁(ଵା୶మ) +c   

 

 
 
1 

20 
 

dy
dx

= e୶e୷ 

⟹
dy
e୷

= e୶dx 

⇒ −eି୷ + ܿ = e୶ 
⇒ ܠ܍ + ܡି܍ =  ࢉ

 integrating both sides 

 

 
 
 
 
 
1 

 
 

SECTION B  

21 = sinିଵ ቀୱ୧୬ ୶
√ଶ

+ ୡ୭ୱ୶
√ଶ

ቁ    if    −஠
ସ

< ݔ < ஠
ସ
 

=sinିଵ ቀsin ݔ cos గ
ସ

+ cosݔ sin గ
ସ
ቁ       if   − ஠

ସ
+ ஠

ସ
< ݔ + ஠

ସ
< ஠

ସ
+ ஠

ସ
 

=sinିଵ ቀsin ቀݔ + గ
ସ
ቁቁif   0 < ቀݔ + గ

ସ
ቁ < ஠

ଶ
 i.e.  principal values 

=ቀݔ + గ
ସ
ቁ 

OR 
Let 2 divides൫ ܽ –  ܾ൯  and 2 divides (ܾ –  ܿ) : where ܽ, ܾ, ܿ ∈ ܼ 
So  2 dividesൣ(ܽ –ܾ) + (ܾ −  ܿ)൧ 
2 divides (ܽ –  ܿ): Yes relation R is transitive 
[0] = {0, ± 2, ± 4, ± 6,...} 
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1 
 
 
 
1 
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22 y = aeଶ୶ + beି୶………………(1) 
ୢ୷
ୢ୶

= 2aeଶ୶ − beି୶   ………….(2) 
ௗమ௬
ௗ௫మ

= 4aeଶ୶ + beି୶     ………..(3) 
putting values on LHS 
=ୢ

మ୷
ୢ୶మ

− ୢ୷
ୢ୶
− 2y 

=(4aeଶ୶ + beି୶)− (2aeଶ୶ − beି୶)− 2(aeଶ୶ + beି୶) 
=4aeଶ୶ + beି୶ − 2aeଶ୶ + beି୶ − 2aeଶ୶ − 2beି୶ 
=0 
 
 

 
 
 
1 
 
 
 
 
1 
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23 

⟹ 2x
dx
dt

= 2
dx
dt

 
⟹ x = 1 

xଶ = 2y   ………(1) 
⟹ 2x ୢ୶

ୢ୲
= 2 ୢ୷

ୢ୲
      (given  ୢ୷

ୢ୲
= ୢ୶

ୢ୲
 ) 

from (1)      y = ଵ
ଶ
 

so point is    ቀ1, ଵ
ଶ
ቁ 

 
 
1 
 
 
 
 
1 

24 
 
 

= ൫aሬ⃗ − bሬ⃗ ൯. ൛൫bሬ⃗ − c⃗൯× (c⃗ − aሬ⃗ )ൟ 

= aሬ⃗ . ൫bሬ⃗ × c⃗൯ − bሬ⃗ . (c⃗ × aሬ⃗ ) 

൫ܽ⃗+ ሬܾ⃗ + ܿ⃗൯. ൫ܽ⃗ + ሬܾ⃗ + ܿ⃗൯ = 0 
⇒ ܽ⃗. ܽ⃗ + ܽ⃗. ሬܾ⃗ + ܽ⃗. ܿ⃗ + ሬܾ⃗ . ܽ⃗ + ሬܾ⃗ . ሬܾ⃗ + ሬܾ⃗ . ܿ⃗ + ܿ⃗. ܽ⃗ + ܿ⃗. ሬܾ⃗ + ܿ⃗. ܿ⃗ = 0. 
⟹ |ܽ⃗|ଶ + ห ሬܾ⃗ ห

ଶ
+ |ܿ⃗|ଶ + 2൫ܽ⃗. ሬܾ⃗ + ሬܾ⃗ . ܿ⃗ + ܿ⃗. ܽ⃗൯ = 0 

⟹ 3ଶ + 5ଶ + 7ଶ + 2൫ܽ⃗. ሬܾ⃗ + ሬܾ⃗ . ܿ⃗ + ܿ⃗. ܽ⃗൯ = 0 
⟹ 2൫ܽ⃗. ሬܾ⃗ + ሬܾ⃗ . ܿ⃗ + ܿ⃗. ܽ⃗൯ = −(9 + 25 + 49) 

⟹ ൫ܽ⃗. ሬܾ⃗ + ሬܾ⃗ . ܿ⃗ + ܿ⃗. ܽ⃗൯ = −
83
2

 

=൫aሬ⃗ − bሬ⃗ ൯. ൛bሬ⃗ × c⃗− bሬ⃗ × aሬ⃗ − c⃗ × c⃗ + c⃗ × aሬ⃗ ൟ 
=൫aሬ⃗ − bሬ⃗ ൯. ൛bሬ⃗ × c⃗− bሬ⃗ × aሬ⃗ + c⃗ × aሬ⃗ ൟ            ……(c⃗ × c⃗ = 0) 
= ൫aሬ⃗ − bሬ⃗ ൯. ൛bሬ⃗ × c⃗ + aሬ⃗ × bሬ⃗ + c⃗ × aሬ⃗ ൟ 
=  aሬ⃗ . ൫bሬ⃗ × c⃗൯+ aሬ⃗ . ൫aሬ⃗ × bሬ⃗ ൯+aሬ⃗ . (c⃗ × aሬ⃗ )− bሬ⃗ . ൫bሬ⃗ × c⃗൯ − bሬ⃗ . ൫aሬ⃗ × bሬ⃗ ൯ − bሬ⃗ . (c⃗ × aሬ⃗ ) 
= aሬ⃗ . ൫bሬ⃗ × c⃗൯ + 0+0 − 0− 0 − bሬ⃗ . (c⃗ × aሬ⃗ ) 

=0  
 (STP remains same if vectors aሬ⃗ , bሬ⃗  , c⃗ are changed in cyclic order) 
 

OR 
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25 
 
 
 

cos ߠ =
൫3ı෡ + 4ȷ෡ + 5k෠൯. ൫4ı̂ − 3ȷ̂+ 5k෠൯
ห൫3ı෡ + 4ȷ෡ + 5k෠൯หห൫4ı̂ − 3ȷ̂ + 5k෠൯ห

 

⟹ cos ߠ =
12 − 12 + 25

√9 + 16 + 25√9 + 16 + 25
 

⟹ cos ߠ =
25

√50√50
 

⟹ cos ߠ =
1
2

 

⟹ ߠ =
ߨ
3

 

 Vector in the direction of first line    ሬܾ⃗ = ൫3ı෡ + 4ȷ෡ + 5k෠൯ 

Vector in the direction of second line    ݀⃗ = ൫4ı̂ − 3ȷ̂ + 5k෠൯ 

Angle ߠ between two lines is given by cos ߠ = ௕ሬ⃗ .ௗ⃗
ห௕ሬ⃗ หหሬୢሬ⃗ ห

 

 

1
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P(A)= ଼଴
ଵ଴଴

= ସ
ହ
 ,       P(B)= ଽ଴

ଵ଴଴
= ଽ

ଵ଴
 

P(Agree)=P(Both speaking truth or both telling lie) 
തܤܣ̅ ݎ݋ ܤܣ)ܲ=                  ) 

 
 
1 
 



4 
 

 (തܤ)ܲ(ܣ̅)ܲݎ݋(ܤ)ܲ(ܣ)ܲ =                
              =ቀସ

ହ
ቁ ቀ ଽ

ଵ଴
ቁ + ቀଵ

ହ
ቁ ቀ ଵ

ଵ଴
ቁ 

             =ଷ଺ାଵ
ହ଴

= ଷ଻
ହ଴

 
             =  ଻ସ

ଵ଴଴
     = 74% 
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 SECTION C 
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⇒
ଵݔ2 + 3
ଵݔ − 3

=
ଶݔ2 + 3
ଶݔ − 3

 

⇒ ଵݔ2) + ଶݔ)(3 − 3) = ଶݔ2) + ଵݔ)(3 − 3) 
⇒ ଶݔଵݔ2) − ଵݔ6 + ଶݔ3 − 9) = ଶݔଵݔ2) − ଶݔ6 + ଵݔ3 − 9) 
⇒ ଵݔ6− + ଶݔ3 = ଶݔ6− +  ଵݔ3
⇒ ଵݔ9 =  ଶݔ9
⇒ ଵݔ =  ଶݔ

ݕ =
2x + 3
x − 3

 
⇒ ݕݔ − ݕ3 = ݔ2 + 3 
⇒ ݕݔ − ݔ2 = ݕ3 + 3 
⇒ ݕ)ݔ − 2) = ݕ)3 + 1) 

f(x) = fቆ
ݕ)3 + 1)
ݕ) − 2) ቇ 

=
2 ቂଷ(௬ାଵ)

(௬ିଶ) ቃ + 3
ଷ(௬ାଵ)
(௬ିଶ)  − 3

൬since  f(x) =
2x + 3
x − 3

൰ 

2(3y + 3) + 3(y − 2)
3y + 3− 3y + 6

=
ݕ9
9

=  ݕ

Let ݕ = f(x) = ଶ୶ାଷ
୶ିଷ

   ………………………(1) 
Let ݔଵ , ଶݔ ∈ A = R − {3} 
Let ݂(ݔଵ) =  (ଶݔ)݂

Now  ݂(ݔଵ) = (ଶݔ)݂ ⇒ ଵݔ =  ଶݔ
so ݂(ݔ) is one-one 
For onto 

⇒ ݔ = ଷ(௬ାଵ)
(௬ିଶ)

     ………………………(2) 
equation (2) is defined for all real values of y except 2 
i.e ݕ ∈ R − {2}  which is same as given set ܤ =  R − {2} 
(co-domain=range) 
Also ݕ = f(x) 

Thus for every y ∈ B,there exists x ∈ A such that f(x) =  ݕ
Thus function is onto. 
Since f(x) is one-one and onto so f(x)is invertible. 
Inverse is given by ݔ = ݂ିଵ(ݕ) = ଷ(௬ାଵ)

(௬ିଶ)
 

1
2
 

1
1
2
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28 ඥ1 − xଶ +ඥ1 − yଶ = a(x − y) 

ඥ1− sinଶܣ +ඥ1 − sinଶܤ = a(sinܣ − sinܤ) 
cosܣ + cosܤ = a(sinܣ − sinܤ) 

⟹ 2 cos ൬
ܣ + ܤ

2
൰ cos ൬

ܣ − ܤ
2

൰ = 2a cos ൬
ܣ + ܤ

2
൰ sin ൬

ܣ − ܤ
2

൰ 

⟹ cos ൬
ܣ − ܤ

2
൰ = a sin ൬

ܣ − ܤ
2

൰ 

Let ݔ = sinݕ     ,      ܣ = sin1 ܤ
2
 

 

 
 
1 
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⟹ cot ൬
ܣ − ܤ

2
൰ = a 

⟹
ܤ−ܣ

2
= cotିଵ ܽ 

⟹ −ܣ ܤ = 2 cotିଵ ܽ 
⟹ sinିଵ ݔ − sinିଵ ݕ = 2 cotିଵ ܽ 

⇒
1

√1 − xଶ
−

1
ඥ1 − yଶ

ݕ݀
ݔ݀

= 0 

 ⇒  
ݕ݀
ݔ݀

=
ඥ1 − yଶ

√1− xଶ
 

differentiating w.r.t. x 

 

 
OR 

 

1 

1
2
 

 
 
 

 
 
1 
 
 

 

 x = a(cos 2θ + 2θ sin 2θ) 

⇒
dx
dθ

= a(−2 sin 2θ + 2 sin 2θ+ 4θcos 2θ) 

y = a(sin 2θ − 2θ cos 2θ) 

⇒
dy
dθ

= a(2cos 2θ + 4 θ sin 2θ − 2cos 2θ) 

⇒
ݕ݀
ݔ݀

=
a(4 θ sin 2θ)
a(4θcos 2θ)  

⇒
ݕ݀
ݔ݀

=
 sin 2θ
cos 2θ

= tan 2θ 

Differentiating again with respect to x, we get 

⇒
dଶy
dxଶ

= .ଶ2θܿ݁ݏ 2
dθ
dx

 

⇒
dଶy
dxଶ

= .ଶ2θܿ݁ݏ 2
1

a(4θcos 2θ) 

dଶy
dxଶ

቉
஘ୀಘఴ

= ଶܿ݁ݏ 2
π
4

.
1

a ቀ4 ஠
଼

cos ஠
ସ
ቁ
 

=
8√2
ܽߨ

 

⇒ ୢ୶
ୢ஘

= a(4θcos 2θ)……………..(1) 

⇒ ୢ୷
ୢ஘

= a(4 θ sin 2θ)………………(2) 
using (1)and (2) 

1 

1 

1
2
 

1
2
 

1 
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x 
dy
dx

− y = ඥxଶ + yଶ 

⇒ x 
dy
dx

= y +ඥxଶ + yଶ 

let y = vx 

⇒
ݕ݀
ݔ݀

= ݒ + ݔ
ݒ݀
ݔ݀

 

 

 ⇒  ୢ୷
ୢ୶

= ୷ାඥ୶మା୷మ

୶ 
…………………………………(1) 

      differentiating with w.r.t. x 

put in (1) 

1 
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⇒ ݒ + ݔ
ݒ݀
ݔ݀

=
ݔݒ + ଶݔ√ + ଶݔଶݒ

x 
 

⇒ ݒ + ݔ
ݒ݀
ݔ݀

=
ݒ)ݔ + √1 + (ଶݒ

ݔ
 

⇒ ݔ
ݒ݀
ݔ݀

= ݒ +ඥ1 + ଶݒ −  ݒ

⇒ ݔ
ݒ݀
ݔ݀

= ඥ1 +  ଶݒ

⇒
ݒ݀

√1 + ଶݒ
=
ݔ݀
ݔ

 

⇒  න
ݒ݀

√1 + ଶݒ
= න

ݔ݀
ݔ

 

⇒ log ቀݒ + ඥ1 + ଶቁݒ = logݔ + log ܿ 

⇒ log ቀݒ + ඥ1 + ଶቁݒ = log  ݔܿ

⇒ ቀݒ +ඥ1 + ଶቁݒ =  ݔܿ

⇒ ቌ
ݕ
ݔ

+ ඨ1 + ቀ
ݕ
ݔ
ቁ
ଶ
ቍ =  ݔܿ

⇒ ݕ + ඥݔଶ + ଶݕ =  ଶݔܿ

integrating both sides 

1
2
 

 
 
1 
 
 
 
 
 
 
 
 
 
 
1ଵ
ଶ
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ଶݔ| − |ݔ2 = ቊ−(ݔଶ − ℎ݁݊  1ݓ      (ݔ2 ≤ ݔ < 2
ଶݔ) − ℎ݁݊    2ݓ      (ݔ2 ≤ ݔ ≤ 3

 

Consider  I=∫ ଶݔ| − ଷݔ݀|ݔ2
ଵ  

   I=∫ ଶݔ| − ଶݔ݀|ݔ2
ଵ     +∫ ଶݔ| − ଷݔ݀|ݔ2

ଶ  

I=∫ ଶݔ)− − ଶݔ݀ (ݔ2
ଵ  +∫ ଶݔ) − ଷݔ݀(ݔ2

ଶ  

I=−ቂ௫
య

ଷ
− ଶቃݔ

ଵ

ଶ
+ቂ௫

య

ଷ
− ଶቃݔ

ଶ

ଷ
 

I=−ቀ− ସ
ଷ

+ ଶ
ଷ
ቁ + ቀସ

ଷ
ቁ 

I=଺
ଷ

= 2 
1 

1 
 
 
 
 
1 
1 
 
 

 
31 Let X denotes the smaller of the two numbers obtained 

So X can take values 1,2,3,4,5,6 
P(X=1 is smaller number) 
P(X=1)= ଺

଻಴మ
= ଺

ଶଵ
= ଶ

଻
 

 (Total cases when two numbers can be selected from first 7 numbers 
are 7஼మ) 

P(X=2)= ହ
଻಴మ

= ହ
ଶଵ

 

P(X=3)= ସ
଻಴మ

= ସ
ଶଵ

 

P(X=4)= ଷ
଻಴మ

= ଷ
ଶଵ

= ଵ
଻
 

P(X=5)= ଶ
଻಴మ

= ଶ
ଶଵ

 

P(X=6)= ଵ
଻಴మ

= ଵ
ଶଵ

 

 ௜ 1 2 3 4 5 6ݔ

1
2
 

 

 
 
 
 
 
 
 
 
 
 
 
2 
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௜ 6݌
21

 
5

21
 

4
21

 
3

21
 

2
21

 
1

21
 

௜ 6ݔ௜݌
21

 
10
21

 
12
21

 
12
21

 
10
21

 
6

21
 

 
Mean =∑݌௜ݔ௜= ଺

ଶଵ
+ ଵ଴

ଶଵ
+ ଵଶ

ଶଵ
+ ଵଶ

ଶଵ
+ ଵ଴

ଶଵ
+ ଺

ଶଵ
= ହ଺

ଶଵ
=଼
ଷ
 

 
 
 

OR 

1
2
 

 

 
 
1 

 

∴ (ଵܧ)ܲ = (ଶܧ)ܲ = (ଷܧ)ܲ =
1
3

 

= 1 
ܲ ቀܣ ଶൗܧ ቁ = ܲ(coin showing head given that it is a biased coin) 

=
75

100
=

3
4
 

ܲ ቀܣ ଷൗܧ ቁ = ܲ(coin showing head given that it is unbiased coin) 

=
1
2
 

ܲ(gettingtwo headedcoin when it is known that it shows Head) 

ܲ ቀܧଵ ൗܣ ቁ =
ܲ(ଵܧ)ܲ ቀܣ ଵൗܧ ቁ

ܲ(ଵܧ)ܲ ቀܣ ଵൗܧ ቁ+ ܲ(ଶܧ)ܲ ቀܣ ଶൗܧ ቁ+ ܲ(ଵܧ)ܲ ቀܣ ଷൗܧ ቁ
 

Let  ܧଵ = event of selecting a two headed coin 
ଵܧ = event of selecting a biased coin, which shows 75%   times Head 
ଷܧ =event of selecting a unbiased coin. 
A = event that tossed coin shows head. 

. ܲ ቀܣ ଵൗܧ ቁ = ܲ(coin showing head given that it is two headed coin) 

By Bayes theorem 

 

 

        = 
భ
య×ଵ

భ
య×ଵାభయ×య

రା
భ
య×భ

మ
  =

భ
య×ଵ

భ
య
ቀଵାయరା

భ
మ
ቁ
=

భ
య

భ
య×వ

ర
 =ସ
ଽ
 

 
Required probability=ସ

ଽ
 

1
2
 

1
1
2
 

 
 
 
1 
 

 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 

 
 

32 

ݔ ≥ ݕ, 0 ≥ 0 

ݔ3 + ݕ5 = 30 
ݔ + ݕ = 8 

Let tailor A works for ݔ days and tailor B works for y days 
Objective function : 
To minimize labour cost    ܼ = ݔ150 +  (₹ in)   ݕ200
Subject to constraints    
ݔ6 + ݕ10 ≥ 60  i.e.  3ݔ + ݕ5 ≥ 30 
ݔ4 + ݕ4 ≥ 32   i.e.    ݔ + ݕ ≥ 8 

consider equations to draw the graph and then we will shade  
feasible region 

1
2

 

1
1
2

 

 
 
 
 

 
 
 
 
 
 



8 

 
corner points of feasible region are A(10,0),B(5,3) and C(0,8) 
Value of Z at these corner points 
 
 

Point ܼ = ݔ150 +   (₹ in)    ݕ200
A(10,0) =1500+0=1500 
B(5,3) =750+600=1350  (minimum) 
C(0,8) =0+1600=1600 

So minimum value of Z is ₹1350 when tailor A works for 5 days and 
tailor B works for 3 days. 

To check draw  150ݔ + ݕ200 < 1350    i.e  3ݔ + ݕ4 < 27 
As there is no region common with feasible region so minimum  
value is  ₹1350 
 

 
 
 
 
 
 
 
 
 
 
 
 
1 
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 SECTION D  

33  

LHS=ቮ
ݕ) + ଶ(ݖ ଶݔ ଶݔ

ଶݕ ݖ) + ଶ(ݔ ଶݕ

ଶݖ ଶݖ ݔ) + ଶ(ݕ
ቮ 

ଶܥ ݕ݈݌݌ܣ                          → ଶܥ − ଷܥ   ,ଵܥ → ଷܥ −  ଵܥ

=ቮ
ݕ) + ଶ(ݖ ଶݔ − ݕ) + ଶ(ݖ ଶݔ − ݕ) + ଶ(ݖ

ଶݕ ݖ) + ଶ(ݔ − ଶݕ 0
ଶݖ 0 ݔ) + ଶ(ݕ − ଶݖ

ቮ 

=ቮ
ݕ) + ଶ(ݖ ݔ) + ݕ + ݔ)(ݖ − ݕ − (ݖ ݔ) + ݕ + ݔ)(ݖ − ݕ − (ݖ

ଶݕ ݖ) + ݔ + ݖ)(ݕ + ݔ − (ݕ 0
ଶݖ 0 ݔ) + ݕ + ݔ)(ݖ + ݕ − (ݖ

ቮ 

Taking (ݔ + ݕ +  ଷܥ  ଶas well asܥ common from(ݖ

ݔ)= + ݕ + ଶ(ݖ ቮ
ݕ) + ଶ(ݖ ݔ) − ݕ − (ݖ ݔ) − ݕ − (ݖ

ଶݕ ݖ) + ݔ − (ݕ 0
ଶݖ 0 ݔ) + ݕ − (ݖ

ቮ 

Apply ܴଵ → ܴଵ −ܴଶ −ܴଷ 
 

ݔ)= + ݕ + ଶ(ݖ ቮ
2yz ݖ2− ݕ2−
ଶݕ ݖ) + ݔ − (ݕ 0
ଶݖ 0 ݔ) + ݕ − (ݖ

ቮ 

 
 
 
 
 
 
1 
 
 
 
1 
 
 
 
 
 
1 
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Apply  ܥଶ → ଷܥ ଶ  andܥ ݕ →  ଷܥ ݖ

=(௫ା௬ା௭)మ

௬௭
ቮ
2yz ݖݕ2− ݖݕ2−
ଶݕ ݖݕ) + ݔݕ − (ଶݕ 0
ଶݖ 0 ݔݖ) + ݕݖ − (ଶݖ

ቮ 

Apply  ܥଶ → ଷܥ ଵandܥ+ଶܥ →  ଵܥ+ଷܥ

=(௫ା௬ା௭)మ

௬௭
ቮ
2yz 0 0
ଶݕ ݖݕ) + (ݔݕ ଶݕ

ଶݖ ଶݖ ݔݖ) + (ݕݖ
ቮ 

expanding along ܴଵ 
 

 =ቀ(௫ା௬ା௭)మ

௬௭
ቁ2ݖݕ)]ݖݕ + ݔݖ)(ݔݕ + −(ݕݖ  [ଶݖଶݕ

+ݔ)2= ݕ + ଶݖݕݔ]ଶ(ݖ + ݖݕଶݔ + ݖଶݕݔ + ଶݖଶݕ −  [ଶݖଶݕ
ݔ)ݖݕݔ2 = + ݕ + ݔ)ଶ(ݖ + ݕ +  (ݖ
ݔ)ݖݕݔ2 = + ݕ +  ଷ(ݖ
 

OR 

 
1 
 
 
 
 
 
1 
 
 
 
 
 
 
 
1 
 

 

|A| = 2(−2)− 3(2− 0) + 4(1− 0) = −6 ≠ 0 
∴ Aିଵexists 

Cofactors 
ଵଵܣ = ଵଶܣ          2− = ଵଷܣ           2− = 1 

ଶଵܣ − ଶଶܣ               2 = ଶଷܣ               4 = −2 

ଷଵܣ = ଷଶܣ              4 = ଷଷܣ          4 = −5 

ܣ ݆݀ܣ = ൥
−2 −2 1
−2 4 −2
4 4 −5

൩
ᇱ

 

ܣ ݆݀ܣ = ൥
−2 −2 4
−2 4 4
1 −2 −5

൩ 

ଵିܣ =
ܣ ݆݀ܣ

|ܣ| =
1
−6

൥
−2 −2 4
−2 4 4
1 −2 −5

൩ 

⇒ ܺ =  ܤଵିܣ

⇒ ܺ =
1
−6

൥
−2 −2 4
−2 4 4
1 −2 −5

൩ ൥
17
3
7
൩ 

** A = ൥
2 3 4
1 −1 0
0 1 2

൩ 

 

 

 

 

 

System of equations can be written as ܺܣ =  ܤ

Where A = ൥
2 3 4
1 −1 0
0 1 2

൩ ,ܺ = ቈ
ݔ
ݕ
ݖ
቉ ܤ, = ൥

17
3
7
൩ 

Now ܺܣ =  ܤ

 

1
2
 

 
 
 
1 
 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 
1 
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⇒ ܺ =
1
−6

൥
−34− 6 + 28
−34 + 12 + 28

17−  6 − 35
൩ 

⇒ ܺ =
1
−6

൥
−12

6
−24

൩ 

⇒ ܺ = ቈ
ݔ
ݕ
ݖ
቉ = ൥

2
−1
4
൩ 

⇒ ݔ = 2, ݕ = −1, ݖ = 4 

 

 

1
1
2
 

 
 
 
 
 
 

 

34 

xଶ  + (1− ଶ(ݔ = 1 
xଶ + xଶ − ݔ2 + 1 = 1 
2xଶ − ݔ2 = 0 
ݔ)ݔ2 − 1) = 0 
ݔ = ݔ ݎ݋ 0 = 1 

න ඥ1 − ݔଶ݀ݔ −
ଵ

଴
න (1 − ݔ݀(ݔ
ଵ

଴
 

൤൬0 +
1
2

.
ߨ
2
൰ − 0൨ − ൤൬1 −

1
2
൰൨ 

xଶ  + yଶ = 1………………..(1) 
  x + y = 1…………………..(2) 
solving (1) and(2) 

 
 
Required area = shaded area ACBDA 
=area(OACBO)− area(OADBO) 
=∫ ௖௜௥௖௟௘ݕ) − ଵݔ݀(௟௜௡௘ݕ

଴  

         =൤௫√ଵି௫
మ

ଶ
+ ଵ

ଶ
sinିଵ ൨ݔ

଴

ଵ
− ቂݔ − ௫మ

ଶ
ቃ
଴

ଵ
 

ቀగ
ସ
− ଵ

ଶ
ቁ square units 

1
1
2

 

1
1
2
 

 
 
 
 
 
 
1 
 
 
 
 
 
1 
 
 
 
 
 
 
1 
 
 
 

 
 

 
 

35 Let ݎ be the radius and ℎbe the height of half cylinder 
Volume =ଵ

ଶ
ଶℎݎߨ = ܸ(constant)……………..(1) 

1
2

(݂݅݃) 
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⇒ (ݎߨ2) + ൬
−1
ଶݎ
൰ ൤

4ܸ
ߨ

+ 2ܸ൨ = 0 

⇒ (ݎߨ2) = ൬
1
ଶݎ
൰ ൤

4ܸ + ߨ2ܸ
ߨ

൨ 

⇒ ଷݎߨ = ܸ ൤
2 + ߨ
ߨ

൨ 

⇒
1
2
ଶℎݎߨ =

ଷݎଶߨ

ߨ + 2
 

⇒
ℎ

ݎ2
=

ߨ
ߨ + 2

 

⇒ ℎ݁݅݃ℎݎ݁ݐ݁݉ܽ݅݀:ݐ = ߨ:ߨ + 2 

ℎ݁݅݃ℎݐ: ݎ݁ݐ݁݉ܽ݅݀ = ߨ:ߨ + 2 

Total surface area of half cylinder is  
S=2ቀଵ

ଶ
+ଶቁݎߨ ℎݎߨ +  ℎ…………………(2)ݎ2

From (1) put the value of ℎ in (2)                
 
S=(ݎߨଶ) + ݎߨ ቀ ଶ௏

గ௥మ
ቁ + ݎ2 ቀ ଶ௏

గ௥మ
ቁ 

S=(ݎߨଶ) + ቀଵ
௥
ቁ ቂସ௏

గ
+ 2ܸቃ 

ௗ௦
ௗ௥

= (ݎߨ2) + ቀିଵ
௥మ
ቁ ቂସ௏

గ
+ 2ܸቃ   ……………..(3) 

maxima/minima ௗ௦ ݎ݋ܨ
ௗ௥

= 0 

⇒ V=గ
మ௥య

గାଶ
………………..(4) 

 rom (1) and (4)ܨ

Differentiating (3) with respect to ݎ 
ௗమ௦
ௗ௥మ

= (ߨ2) + ቀ ଶ
௥య
ቁ ቂସ௏

గ
+ 2ܸቃ=positive (as all quantities are +ve) 

so S is minimum when  

OR 

1
1
2
 

 
 
 

 
 
 
1 
 
 
 
 
 
 
 
1 
 
 
 
1 
 
 
 
1 
 
 
 

 Let 2r be the base and h be the height of triangle ,which is inscribed 
in a circle of radius R 

Area of triangle=ଵ
ଶ

 (ݐℎ݁݅݃ℎ)(݁ݏܾܽ)

             A  =ଵ
ଶ

(ℎ)(ݎ2) =  ℎ…………(1)ݎ
 
 
 
 
 
 
 
 
 
 
Area being positive quantity, A will be maximum or minimum if ܣଶ is 

1
2

(݂݅݃) 

 
 
 
1 
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 (2) ݊݅ ݐݑ݌
ܼ = ℎଶ(2ℎܴ − ℎଶ) 
⇒ ܼ = (2ℎଷܴ − ℎସ) 

⇒ 6ℎଶܴ − 4ℎଷ = 0 
⇒ 6ܴ = 4ℎ(ℎ ≠ 0) 

⇒ ℎ =
3ܴ
2

 

⇒
݀ଶܼ
݀ℎଶ

= 12ℎܴ − 12ℎଶ 

⇒
݀ଶܼ
݀ℎଶ

቉
௛ୀయೃమ

= 12൬
3ܴ
2
൰ܴ − 12 ൬

3ܴ
2
൰
ଶ

 

= 18ܴଶ − 27ܴଶ =  ݁ݒ−

ଶݎ =
3ܴଶ

4
 

ݎ =
√3ܴ

2
 

tanߠ =
ℎ
ݎ

=
ଷோ
ଶ

√ଷோ
ଶ

= ߠ3√ =
ߨ
3

 

maximum or minimum. 
 
ܼ = ଶܣ =     ଶℎଶ……………………..(2)ݎ
ܰow   In triangle OLB    ܮܤଶ = ଶܤܱ  ଶܮܱ−
In ∆OBD  
Z = A2 = r2 h2      ݎଶ = ܴଶ − (ℎ − ܴ)ଶ ⇒ ଶݎ = 2ℎܴ − ℎଶ 

⇒ ௗ௓
ௗ௛

= 6ℎଶܴ − 4ℎଷ……………(3) 

maxima/minima ௗ௓ ݎ݋ܨ
ௗ௛

= 0 

 

differentiating (3) w.r.t. h 

so Z=ܣଶ is maximum when ℎ = ଷோ
ଶ

 

⇒ is maximum when ℎ ܣ = ଷோ
ଶ

 

when ℎ = ଷோ
ଶ

 , ଶݎ = 2ℎܴ − ℎଶ = 2ܴ. ଷோ
ଶ
− ቀଷோ

ଶ
ቁ
ଶ
 

 

Triangle ABC is equilateral triangle 
 

1
2
 

 
 
 
 
 
 
 
 
 
 

 
 
1 
 
 
 
1 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
1 
 

36 Let ܲ(ݕ,ݔ, .lie(2,1−,4)ܤ and (2,1,2)ܣ be any point on the plane in which (ݖ
∴ ሬሬሬሬሬ⃗ܲܣ ሬሬሬሬሬ⃗ܤܣ ݀݊ܽ  lie on required plane. 
Also required plane is perpendicular to given plane r⃗. ൫ı̂ − 2k෠൯ = 5 
∴normal to given plane ݊ଵሬሬሬሬ⃗ = ൫ı̂ − 2k෠൯ lie on required plane. 
⇒ ሬሬሬሬሬ⃗ܲܣ ሬሬሬሬሬ⃗ܤܣ, and݊ଵሬሬሬሬ⃗  are coplanar.  
Whereܲܣሬሬሬሬሬ⃗ = ݔ) − 2)ı̂+ (y − 1)ȷ̂+ (z − 2)k෠ 
ሬሬሬሬሬ⃗ܤܣ = =2ı̂ − 3ȷ̂ − k෠ 
⇒Scaler triple product ൣܲܣሬሬሬሬሬ⃗ ሬሬሬሬሬ⃗ܤܣ ݊ଵሬሬሬሬ⃗ ൧ = 0 

 
 
1 
 
 
 
 
1 
 
 
 
1 
 



13 
 

 

⇒ อ
ݔ − 2 ݕ − 1 ݖ − 2

2 −3 −1
1 0 −2

อ = 0 

⇒ ݔ) − 2)(6− 0)− ݕ) − 1)(−4 + 1) + ݖ) − 2)(0 + 3) = 0 
⇒ ݔ6 − 12 + ݕ3 − 3 + ݖ3 − 6 = 0 

∴ ߣ2)2 + 3) + ߣ3−) + 4) + ߣ5) + 1) = 7 
ߣ4 + 6− ߣ3 + 4 + ߣ5 + 1 = 7 

ߣ6 = −4 

ߣ = −
2
3

 

⇒ ݔ2 + ݕ + ݖ = 7………………….(1) 
Line passing through points (3,4,1)ܮand (5,1,6)ܯ is  
⇒ ௫ିଷ

ଶ
= ௬ିସ

ିଷ
= ௭ିଵ

ହ
=  (2).…………ߣ

⇒General point on the line is ܳ(2ߣ + +ߣ3−,3 ߣ4,5 + 1) 
As line (2) crosses plane (1) so point Q should satisfy equation(1)  

ܳ(− ସ
ଷ

+ 3,2 + 4,− ଵ଴
ଷ

+ 1)= ܳ ቀହ
ଷ

, 6,− ଻
ଷ
ቁ 

1 

 
 
 
1 
 
 
 
1 
 
 
 
 
 
 

 
 


