
12th Mathematics 
Solution & Marking Scheme 

1.  - c         ........1 
2. - b         ........1 
3. - b         ........1 
4. - d         ........1 
5. - a         ........1 
6. - c         ........1 
7. - d         ........1 
8. - d         ........1 
9. - b         ........1 
10. - d         ........1 
11. - d         ........1 
12. - c         ........1 
13. - b         ........1 
14. - c         ........1 
15. - a         ........1 
16. - d         ........1 
17. R={(a,b): a≤b2 } 

It can be observed that (
ଵ

ଶ
,

ଵ

ଶ
) ∉ R, since 

ଵ

ଶ
 > (

ଵ

ଶ
)2     1 

∴  R is not reflexive. 
Now (1, 4) ∈ R as 1<42   but 4 is not less than 12 

∴ (4,1) ∉ R 
∴ R is not symmetric.        1 
Now (3, 2) (2, 1.5) ∈ R but 3> (1.5)2 = 2.25 
∴  (3, 1.5)  ∉ R So R is not transitive.      1  
Hence R is neither reflexive nor symmetric  
Nor  transitive.        (1+1+1=3) 
 

18.  Here aij = 
(௜ା௝)మ

ଶ
 

So, 𝑎ଵଵ= 
(ଵାଵ)మ

ଶ
=2       𝑎ଵଶ= 

(ଵାଶ)మ

ଶ
= 

ଽ

ଶ
     2  

𝑎ଶଵ  
(ଶାଵ)మ

ଶ
= 

ଽ

ଶ
                         𝑎ଶଶ= 

(ଶାଶ)మ

ଶ
 = 8      

So matrix=   ቎
2

ଽ

ଶ
ଽ

ଶ
8

቏        1  

(2+1=3) 
 19. The area of Triangle is given by  

△ = 
ଵ

ଶ
 ൥

3 8 1  
−4 2 1  
5 1 1  

൩         1 

= 
ଵ

ଶ
 [3 (2-1) -8 (-4-5) + 1(-4-10]        1 

=
ଵ

ଶ
 (3 + 72-14)= 

଺ଵ

ଶ
           (1+1+1=3)  



𝜋

2
 

0 

 
 
20. Given that the function is continuous at x=2 
So L.H.L + R.H.L. = f (2)        

⇒ x
୪୧୫ 
ሱ⎯ሮ 2ି    f(x) = xlt ଵ

→  2t f (x) = f (2)      1 

⇒ x
୪୧୫ 
ሱ⎯ሮ 2ି    (kx2)  =  xlt 

ଵ
→ 2t 3 = k(2)2        1 

⇒ 4k = 3         1 

⇒ k =  
ଷ

ସ
         (1 + 1 + 1 = 3) 

 

21.  ∫
ଵି௖௢௦  ௫

ଵା௖௢௦  ௫
 dx   

=∫  
ଶ௦௜௡

మ
ೣ
మ

ଶ௖௢௦
మ

ೣ
మ

 𝑑𝑥 = ∫  tan2 
௫

ଶ
 dx       1 

= ∫ (sec2 
௫

ଶ
− 1 ) dx          1 

=൤   
௧௔௡

ೣ

మ
భ

మ

−   𝑥   ൨+  c         1  

      
= 2 tan ௫

ଶ
− 𝑥 + 𝑐         (1 + 1 + 1 = 3) 

   

22.  I= ∫
௦௜௡ర௫

௦௜௡ర௫ା ௖௢௦ర௫

ഏ

మ
଴

 dx ----------       

I= ∫
௦௜௡ర(

ഏ

మ
ି௫)

௦௜௡రቀ
ഏ

మ
ି௫ ቁା௖௢௦రቀ

ഏ

మ
ି௫ ቁ

ഏ

మ
଴

         1 

=∫
௖௢௦ర௫

௖௢௦ర௫ା௦௜௡ర௫

ഏ

మ
଴

   ----------      1 

  Adding eq. 1  and eq.2 

2I= ∫
(௦௜௡ర௫ା௖௢௦ర௫)

(௦௜௡ర௫ା௖௢௦ర௫)

ഏ

మ
଴

 dx ⇒ ∫ 1𝑑𝑥
𝜋
2

଴
⇒ [𝑥]   

2I = 
గ

ଶ
           1 

⇒ I = 
గ

ସ
         (1 + 1 + 1 = 3) 

23.                y 

              B     (o,a)   

 
 x⸍                        A       x      

1
 

 
 
           y⸍  
Required area = 4 (area of region AOBA) 

= 4 ∫ 𝑦𝑑𝑥
௔

଴
 

= 4 ∫ ඥ𝑎ଶ − 𝑥ଶ௢௔

଴
𝑑𝑥       

1
 

1 

2 



= 4 ቂ
௫

ଶ
 √𝑎ଶ − 𝑥ଶ  +

௔మ

ଶ
 𝑠𝑖𝑛ିଵ  

௫

௔
ቃ 

= 4  ቂ ቀ
௔

ଶ
𝑋0 +

௔మ

ଶ
 𝑠𝑖𝑛ିଵ(1)ቁ − 0 ቃ  

= 4  (
௔మ

ଶ
)(

గ

 ଶ
) =  𝜋𝑎ଶ       

1
 (1+1+1=3) 

 
 

24. 
ௗ௬

ௗ௫
+ 2𝑦 = sinx 

Here comparing with  
ௗ௬

ௗ௫
 + Py =  𝑄 

Where P = 2 & 𝑄 = sin x 

So I.F. = 𝑒∫ ௉ௗ௫ = 𝑒∫ ଶௗ  =e2x       1 
So solution of differential equation is         

y (I.F.) = ∫ ( 𝑄 x 𝐼. 𝐹. )𝑑𝑥 + 𝑐 

⇒ y e2x= ∫ sin x. e2x 𝑑𝑥 + 𝑐 ----------     ଵ

ଶ
 

Let I = ∫ sin x. e2x dx 

= sin x ∫  e2x 𝑑𝑥 − ∫
ௗ

ௗ௫
(𝑠𝑖𝑛𝑥). ∫ eଶ୶ 𝑑𝑥 dx       

I = sin x.
௘

ଶ

ଶ௫
−  ∫ 𝑐𝑜𝑠𝑥.

௘

ଶ

ଶ௫
𝑑𝑥   

= 
௘మೣ.௦௜௡௫

ଶ
−

ଵ

ଶ
 ∫ 𝑐𝑜𝑠𝑥. 𝑒ଶ௫𝑑𝑥       

ଵ

ଶ
 

=
௘మೣ.௦௜௡௫

ଶ
−

ଵ

ଶ
[𝑐𝑜𝑠𝑥.

௘

ଶ

ଶ௫
− ∫ ቂ−𝑠𝑖𝑛𝑥

௘

ଶ

ଶ௫
ቃ 𝑑𝑥] 

=
௘మೣ.௦௜௡௫

ଶ
−  

௘మೣ.௖௢௦௫

ସ
 - 

ଵ

ସ
 ∫  𝑠𝑖𝑛𝑥

௘

ଶ

ଶ௫
𝑑𝑥 

I= 
௘

ସ

ଶ௫
(2sinx-cosx)- 

ଵ

ସ
𝐼 

⇒ 
ହ

ସ
 I=

௘

ସ

ଶ௫
(2sinx-cosx) 

⇒ I = 
௘

ହ

ଶ௫
(2sinx-cosx) 

y e2x = 
௘

ହ

ଶ௫
(2sinx-cosx)+c 

⇒ y = 
ଵ

ହ
 (2sinx-cosx)+c e-2x        1   

                                                                                                                             (1 +
ଵ

ଶ
+

ଵ

ଶ
+ 1 = 3) 

 
Or 

 
ௗ௬

ௗ௫
 = 

ଵି௖௢௦௫

ଵା௖௢௦௫
 

=  
଴

మೞ೔೙మ ೣ
మ

ଶ
మ೎೚ೞమ ೣ

 మ

 ⇒ tan2 
௫

ଶ
       1 

⇒ 
ௗ௬

ௗ௫
 = (sec2 

௫

ଶ
− 1) 

Separating variables  

dy = (sec2 ௫

ଶ
− 1) dx        1 

Now, integrating both sides  

∫  dy = ∫ (secଶ  
௫

ଶ
− 1)dx 

1 



= ∫ secଶ ௫

ଶ
𝑑𝑥 −  ∫ 1dx 

y = 2 tan 
௫

ଶ

 – x +c         1 

Which is the required general solution.        (1+1+1=3) 
 

25. 𝑎 ሬሬሬ⃗   x  𝑏 ሬሬሬ⃗    =  
𝚤̂ 𝚥̂ 𝑘෠

2 1 3
3 5 −2

          1 

= 𝚤 ̂(−2 − 15) − (−4 − 9)𝚥̂ + (10 − 3) 𝑘෠     1 

= -17𝚤̂ + 13𝚥̂ + 7𝑘෠        

So   𝑎 ሬሬሬ⃗   x  𝑏 ሬሬሬ⃗   = ඥ(−17)ଶ + (13)ଶ + (7)ଶ      1 

= √507        (1+1+1=3) 
 

26. let 
ை஺
ሱሮ = 2 𝚤̂ − 𝚥̂ + 𝑘෠ 

 
ை஻
ሱሮ =  𝚤̂ − 3𝚥෡ − 5𝑘෠ 

 
ை஼
ሱሮ = 3 𝚤̂ − 4𝚥̂ − 4𝑘෠        1  

Now vector 
஺஻
ሱሮ ,

஻஼
ሱሮ  𝑎𝑛𝑑 

஺஼
ሱሮ represent the sides of △ABC 

i.e.  
஺஻
ሱሮ = (1-2) 𝚤̂ + (−3 + 1) 𝚥̂ + (−5 − 1) 𝑘෠= - 𝚤̂ − 2𝚥̂ − 6𝑘෠ 

 
஻஼
ሱሮ = (3-1) 𝚤̂ + (−4 + 3) 𝚥̂ + (−4 + 5) 𝑘෠= 2 𝚤̂ − 𝚥̂ + 𝑘෠ 

 
஺஼
ሱሮ = (2-3) 𝚤̂ + (−1 + 4) 𝚥̂ + (1 + 4) 𝑘෠= -𝚤̂ − 3𝚥෡ + 5𝑘෠   1 

  
஺஻
ሱሮ  = ඥ(−1)ଶ + (−2)ଶ + (−6)ଶ  =  √1 + 4 + 36 = √41 

  
஻஼
ሱሮ   = ඥ2ଶ + (−1)ଶ + 1ଶ = √4 + 1 + 1 = √6 

  
஺஼
ሱሮ   = ඥ(−1)ଶ + 3ଶ + 5ଶ = √1 + 9 + 25 = √35 

Here  
஻஼
ሱሮ 2  +  

஺஼
ሱሮ  2 = 6+35 =41=   

஺஻
ሱሮ 2        1   

 
△ABC is a right angled triangle.      (1+1+1=3) 
 
 
27.  n (R) =8 , n (B) = 10 
Total Balls = 10+8=18 

P (Red ball) = 
଼

ଵ଼

  =  ସ

ଽ

  

The ball is replaced after Ist draw       1 

P (again a red ball) =  
଼

ଵ଼

  =  ସ

ଽ

       1 

So P (both balls are red) = ସ

ଽ
 𝑋 

ସ

ଽ

  =  
ଵ଺

଼ଵ

        1      (1+1+1=3) 
 

 

28.  P(E1) = P(E2) = 
ଵ

ଶ

 



= 

 Let A be the event of getting a Red ball.    
1

 

⇒ P (A E1) = 
ସ

଼

  = 
ଵ

ଶ

 

⇒ P (A E2) = 
ଶ

଼

  = 
ଵ

ସ

       1 

Using Bayes’ Theorem: 
 

P (E1  A) =             P(E1) . P (A E1) 
 

     P(E1) .   P (A E1) + P(E2) . P (A E2)   

       ଵ

 ଶ

  . 
ଵ

ଶ
 

ଵ

ଶ

  . 
ଵ

ଶ
 + 

ଵ

ଶ

  . 
ଵ

ସ

 

 

= 
ଶ

ଷ

         1  
(1+1+1=3) 

  

Or 
S = {HHH, HHT, THH, HTH, TTH, THT, HTT, TTT} 
N (S) = 8 
Here E  = {HHH, THH, HTH, TTH} 
F = {HHT, HHH} 

E⋂F =  {HHH} 

         1 

P(F) = 
ଶ

଼

 = ଵ

ସ

         1 

and P (E⋂F) = 
ଵ

଼

 

Now P (
ா

ி
) =  

୔(୉⋂୊)

୔(୊)
 = 

ଵ 

଼
 /

ଵ

ସ

 = ଵ

ଶ

       1
 (1+1+1=3) 

Section-C 
 

29. L.H.S. = 𝑐𝑜𝑠ିଵ(
ଵଶ

ଵଷ
) + 𝑠𝑖𝑛ିଵ(

ଷ

ହ
) 

=  𝑠𝑖𝑛ିଵට1 −
ଵଶ

ଵଷ

    ଶ
 + 𝑠𝑖𝑛ିଵ(

ଷ

ହ
)        1  

= 𝑠𝑖𝑛ିଵට
ଵ଺ଽିଵ

ଵ଺ଽ
 + 𝑠𝑖𝑛ିଵ(

ଷ

ହ
)   

= 𝑠𝑖𝑛ିଵ 
ହ

ଵଷ
 + 𝑠𝑖𝑛ିଵ(

ଷ

ହ
)         1 

= 𝑠𝑖𝑛ିଵ{
ହ

ଵଷ
ට1 −

ଷ

ହ

    ଶ
 + 

ଷ

ହ
ට1 −  

ହ

ଵଷ

   ଶ
଴

}      1 

= 𝑠𝑖𝑛ିଵ{
ହ

ଵଷ
ට1 −

ଽ

ଶହ
+ 

ଷ

ହ
 ට1 −

ଶହ

ଵ଺ଽ
 }       

= 𝑠𝑖𝑛ିଵ{
ହ

ଵଷ
X

ସ

ହ
+

ଷ

ହ
𝑋

ଵଶ

ଵଷ
}         

= 𝑠𝑖𝑛ିଵ ቀ
ଶ଴ାଷ଺

଺ହ
ቁ = 𝑠𝑖𝑛ିଵ  

ହ଺

଺ହ
 = R.H.S.       

1
 (1+1+1+1=4) 

   Or 



𝑡𝑎𝑛ିଵ ቀ
௖௢௦௫ି௦௜௡௫

௖௢௦௫ା௦௜௡௫
ቁ Dividing each term by cos x      1 

⇒  𝑡𝑎𝑛ିଵ ቈ
ଵି

ೞ೔೙ೣ

೎೚ೞೣ

ଵା
ೞ೔೙ೣ

೎೚ೞೣ

቉ ⇒  𝑡𝑎𝑛ିଵ ቂ
ଵି௧௔௡ ௫

ଵା௧௔௡  ௫
ቃ       1 

⇒  𝑡𝑎𝑛ିଵ ቂ𝑡𝑎𝑛 ቀ
గ

ସ
− 𝑥ቁቃ        1 

⇒ 
గ

ସ
− 𝑥          

1
 (1+1+1+1=4) 

 
  30. xy+𝑦ଶ = tanx +y 
Diff. both sides W.r.t. x 

⇒x 
ௗ௬

ௗ௫
+y.1+2y

ௗ௬

ௗ௫
 = sec2x+

ௗ௬

ௗ௫
       1   

⇒ x 
ௗ௬

ௗ௫
+2y 

ௗ௬

ௗ௫
 - 

ௗ௬

ௗ௫
 = sec2x - y       1 

⇒ (x+2y-1) 
ௗ௬

ௗ௫
 = sec2x-y        1 

⇒ 
ௗ௬

ௗ௫
 = 

௦௘௖మ ௫ି௬

௫ାଶ௬ିଵ
          

1
 (1+1+1+1=4) 

 

Or 
(𝑐𝑜𝑠𝑥)௬ =  (𝑐𝑜𝑠𝑦)௫ 
Taking log both sides. 
 y log cosx = x log cosy        1 
Diff. both side  w.r.t.x 

⇒ y.
ଵ

௖௢௦௫
(−𝑠𝑖𝑛𝑥)+log cosx 

ௗ௬

ௗ௫
=x.

ଵ

௖௢௦௬
(−𝑠𝑖𝑛𝑦)

ௗ௬

ௗ௫
 + log cos y   1 

⇒ 
ௗ௬

ௗ௫
 [log 𝑐𝑜𝑠𝑥 + 𝑥𝑡𝑎𝑛𝑦] = log cosy +ytan x     1 

⇒ 
ௗ௬

ௗ௫
 =

୪୭୥ ௖௢௦  ௬ ା ௬ ௧௔௡  ௫

௟௢௚  ௖௢௦ ௫ ା ௫ ௧௔௡ ௬
         

1
 (1+1+1+1=4) 

 
 

SECTION-D 

31. A =    
2 3 3
1 −2 1
3 −1 −2

            1 

 ⇒    A  = 40 ≠ 0 
 

  𝐴ିଵ = 
ଵ

|஺|
  adj A = 

ଵ

ସ଴
 ൥

5 3 9
5 −13 1
5 11 −7

൩ ⇒    X = 𝐴ିଵ B     1 

ቈ
𝑥
𝑦
𝑧

቉ = 
ଵ

ସ଴
 ൥

5 3 9
5 −13 1
5 11 −7

൩ ൥
5

−4
3

൩         2 

X=𝐴ିଵ B 

 ቈ
𝑥
𝑦
𝑧

቉ =  ൥
1
2

−1
൩  ⇒ x=1, y=2, z = -1        

1
 (1+1+2+1=5) 

 



 32. Let side of square to be cut off be x cm then the length and the breadth of the box will be (18-2x) cm 
each and the height of the box is x cm.   
So v (x) = x (18 − 2𝑥)ଶ     1          1 
v⸍ (x) = (18 − 2𝑥)ଶ-4 (18 − 2𝑥) ⇒ (18 − 2𝑥) [18 − 2𝑥 − 4𝑥]  
= (18 − 2𝑥) (18 − 6𝑥) ⇒6x2 (9 − 𝑥) (3 − 𝑥) 

= v⸍⸍ (x) = 12 ൣ– (9 − 𝑥) − 3(3 − 𝑥)൧    1                                        

= -12  (9 − 𝑥 + 3 − 𝑥) ⇒ -12 (12-2x) ⇒ -24 (6-x) < 0                     
Now v⸍ (x) =0  ⇒ x=9 (Not possible) or x=3   1 
So x=3 is the point of maxima of V 
Hence, if we cut a square of side 3 cm from each side of corner volume of box obtained is largest 

possible.        
1
 (1+1+1+1+1=5) 

     Or 
For each value of x, the helicopter position is at point (x, 𝑥ଶ + 7) so the distance between the helicopter 
and the soldier placed at (3,7) is  

ඥ(𝑥 − 3)ଶ + (𝑥ଶ + 7 − 7)ଶ  ⇒ ඥ(𝑥 − 3)ଶ + 𝑥ସ     1 

Let f (x) = (𝑥 − 3)ଶ+x4 
Put = f⸍  (x) =0         1 
⇒ x=0 or 2x2+2x+3=0 for which there are no real roots. Also there are no end points of the interval so 
that f is zero. i.e. there is only one point, x=1     1 
So f (1) = (1 − 3)ଶ+(1)ସ=5 

So distance between soldier and helicopter is ඥ𝑓(𝑥) = √5   1 

ඥ𝑓(0)  = ඥ(0 − 3)ଶ + (0)ସ = 3 > √5 

So √5 is the minimum value of ඥ𝑓(𝑥). Hence √5 is the minimum distance between the soldier and the 

helicopter.         
1
 (1+1+1+1+1=5) 

 

33.  𝑎ଶ ሬሬሬሬሬ⃗   -  𝑎ଵ ሬሬሬሬሬ⃗  = 3𝚤+̂3𝚥̂+3𝑘෠ 

𝑏ଵ ሬሬሬሬ⃗   x  𝑏ଶ ሬሬሬሬሬ⃗  = อ
𝚤̂ 𝚥̂ 𝑘෠

1 −3 2
2 3 1

อ         1 

𝑏ଵ ሬሬሬሬ⃗   x  𝑏ଶ ሬሬሬሬሬ⃗  =  −9𝚤+̂3𝚥̂+9𝑘෠ 

ቚ𝑏1 ሬሬሬሬሬሬ⃗   x  𝑏2 ሬሬሬሬሬሬ⃗ ቚ = √181 + 9 + 81 =  √171       1 

S.D. = ቚ
൫ଷప̂ାଷఫ̂ାଷ௞෠ ൯.(ିଽప̂ାଷఫ̂ାଽ௞෠ )

√ଵ଻ଵ
ቚ         2 

= ቚ
ିଶ଻ାଽାଶ଻)

√ଵ଻ଵ
ቚ = 

ଽ

ଷ √ଵଽ
బ  = 

ଷ

√ଵଽ
 units.       

1
 (1+1+2+1=5)   

 
 
Or 
 
 
 
 

              18-2x 



௕భ
→ 

௕మ
→ 

Here         =  𝚤̂ + 2𝚥̂ + 2𝑘෠   and          =  3𝚤+̂2𝚥̂+6𝑘෠      1 

So, cos  𝜃 = อ ್భ
ሱሮ.

್మ
ሱሮ

ฬ
್భ
ሱሮฬฬ

್మ
ሱሮฬ  

อ ⇒ ቚ
൫ప̂ାଶఫ̂ାଶ௞෠ ൯.(ଷప̂ାଶఫ̂ା଺௞෠

√ଵାସାସ.√ଽାସାଷ଺
ቚ      2 

= ቚ
ଷାସାଵଶ

ଷ ௑ ଻
ቚ = 

ଵଽ

ଶଵ
          2 

Hence, 𝜃 = 𝑐𝑜𝑠ିଵ (
ଵଽ

ଶଵ
)         (1+2+2=5)  

     M (0,15) 
34. given x,y ≥ 0 
x+2y≤ 10                                     L (0,5) C (4,3)     2  
      
3x+y ≤ 15 
Maximum 
Z=3x+2y         0     B(5,0)          
 
Solution:-           
 Z=3x+2y 
0 (0,0) Z = 0+0=0 
B (5,0) Z = 3(5) + 0=15 
C (4,3) Z = 3(4) +2 (3) =18 
L (0,5) Z = 3(0) + 2 (5) = 10 

 The maximum value = 18 at (4,3)    
1
    (1+2+2=5) 

 
      

2 


