
CLASS XII   SESSION 2020-21 

PRACTICE PAPER  5 

SUBJECT   : MATHEMATICS 

MARKING SCHEME (THEORY) 

Sr No  Objective type Question 
Section   I 

Marks 

1 23|A|=8X5  OR x=y 1 

2 𝐴1U𝐴2U𝐴3 = 𝐴  and 𝐴1 ∩  𝐴2 ∩    𝐴3 = ∅ 1 

3 A=2, b=3 OR   1-𝛼2-𝛽𝛾=0 1 

4 Reflexive Relation 1 

5 R is not symmetric 1 

6 3  × p 1 

7 1

3
𝑒𝑥3

+C   OR     e-1 1 

8 1

4
 

1 

9 1 1 

10 𝑟  ⃗⃗  ⃗  =(3𝑖 ̂+4𝑗̂ +5 𝑘̂) + 𝜆 ( 2𝑖 +2𝑗̂ -3𝑘̂ ) 

OR distance = √𝑏2 + 𝑐2 

1 

11 Order =2 ,Degree 1 1 

12 -1 1 

13 P=-2 1 

14 Zero    OR   3 1 

15 2/3 Square Units OR 37/3 Units 1 

16 n=3  OR logx 1 

17 CASE STUDY –I 
(i) 2x+2y=36 =>x+y=18=>y=18x 

1 

 (ii)V(x)=𝜋𝑥2y= 𝜋𝑥2[18-x]= 𝜋[18𝑥2-𝑥3] 1 

 (iii)V(x)=𝜋(36x-3𝑥2)=0=>36x=3𝑥2=>.x=0,x=12 
X=12,y=6 

1 

 (iv)V(x)=𝜋[18. 122 − 123] 
= 𝜋122[18 − 12] 

= 𝜋. 144.6 = 864𝜋 

1 

 (V)
𝑑𝑣

𝑑𝑥
= 𝜋(36x-3𝑥2) 

𝑑2𝑣

𝑑𝑥2
== 𝜋(36-6x)=-36 𝜋 < 0 

 

1 

18 CASE STUDY -II 
(i)P(𝑈1)= P(𝑈2)= P(𝑈3)=1/3 
Equal probability 
(ii)𝐸1=Event of a ball chosen from 
P(𝐸1)= P(𝐸2)= P(𝐸3)=1/3 

(III)P(
𝐸

𝐸1
)=2/5, P(

𝐸

𝐸2
)=3/5, P(

𝐸

𝐸3
)=4/5 

1 
 

1 
 
 
 



E-White ball 

(iv)P(
𝐸2

𝐸1
)=           

P(𝐸2) P(
𝐸

𝐸2
)       

𝑃(𝐸1).P(
𝐸

𝐸1
)+𝑃(𝐸2).P(

𝐸

𝐸2
)+𝑃(𝐸3).P(

𝐸

𝐸3
)
  

 =
1

3
.
3

5
1

3
.
2

5
+

1

3
.
3

5
+

1

3
.
4

5

  =   
1

5
2

15
+

3

15
+

4

15

   =  
3

9
  =  

1

  3
 

 
(v) P(𝐸2)=1/3 
P(E/𝐸2)=3/5 
P(𝐸2) P(E/𝐸2)=1/3X3/5=1/5 

1 
 
 
 
 
 
 

          1 
 
 
 

1 
 
 

 PART B  
SECTION III        2 M  

 

19 
𝑡𝑎𝑛−1 [

cos𝑥

1−𝑠𝑖𝑛𝑥
]  =𝑡𝑎𝑛−1 [

sin (
𝜋

2
−𝑥)

1−cos (
𝜋

2
−𝑥)

] =𝑡𝑎𝑛−1 [
2sin (

𝜋

4
−_

𝑥

2
)𝑐𝑜𝑠(

𝜋

4
−

𝑥

2
)

2𝑠𝑖𝑛2(
𝜋

4
−

𝑥

2
)

] 

=𝑡𝑎𝑛−1 [cot ((
𝜋

4
−

𝑥

2
)]=𝑡𝑎𝑛−1 [tan (

𝜋

2
− (

𝜋

4
−

𝑥

2
)] 

=
𝜋

4
+

𝑥

2
 

1 
 
 
 

1 

20 2A-3B+5C=0 

 2A=3B-5C=3[
−2 2 0
3 1 4

]-5[
2 0 −2
7 1 6

] 

=>2A- [
−16 6 10
−26 −2 −18

]=>A= [
−8 3 5
−13 −1 −9

] 

 
                                                            OR 

[
2𝑥
𝑥

]+[
3𝑦
5𝑦

]+[
−8
−11

]=0 

2x+3y-8=0 
X+5y-11=0 solving x=1, y=2 
 

 
 

½ 
1 
 

½ 
 
 
 

½ 
1 

1/2 

21 K=6 2 

22 𝑑𝑦

𝑑𝑥
=

−16𝑥

9𝑦
  slope of tangent at(2,3)=-32/27  , Slope of normal=27/32 

Equation of tangent=32x+27y=145  , Equation of normal=27x-32y=-4 

1+1 

23 ∫
1−2𝑠𝑖𝑛2𝑥+2𝑠𝑖𝑛2𝑥

𝑐𝑜𝑠2𝑥
𝑑𝑥= ∫ 𝑠𝑒𝑐2𝑥dx=  tanx+C 

OR 
1

4
∫

𝑑𝑥
1

4
+𝑥2

𝑎

0
 =

𝜋

8
 

=>
1

4
∫

𝑑𝑥
1

2
}2+𝑥2

𝑎

0(
 =

𝜋

8
 

=>
1

4
⟦
𝑎
0

tan−1 2𝑥

1/2
]= 

𝜋

8
  =>

1

4
[tan−1 2𝑎 − tan−1 0]= 

𝜋

8
=>a=1/2 

 

2 
 
 

½ 
 
 

1+1/2 



 
 
 

24 We have y2 = x and 2y = x 
 

    

1+1 

25 𝑑𝑦

𝑑𝑥
+ 2𝑦 𝑡𝑎𝑛𝑥 = 𝑠𝑖𝑛𝑥    P=2tanx   Q=sinx 

IF= 𝑒∫2𝑡𝑎𝑛𝑥𝑑𝑥=𝑒2∫ 𝑡𝑎𝑛𝑥𝑑𝑥  =𝑒2𝑙𝑜𝑔𝑠𝑒𝑐𝑥=𝑠𝑒𝑐2𝑥 
Solution=y𝑠𝑒𝑐2𝑥=∫ 𝑠𝑖𝑛𝑥 𝑠𝑒𝑐2𝑥𝑑𝑥=∫ sec 𝑥 𝑡𝑎𝑛𝑥𝑑𝑥  => y𝑠𝑒𝑐2𝑥 = 𝑠𝑒𝑐𝑥 + 𝐶    

at x=
𝜋

3
  , y=0   =>  0=sec

𝜋

3
+C  =>C=-2 

PS= y𝑠𝑒𝑐2𝑥 = 𝑠𝑒𝑐𝑥 − 2 

1+1 

26 𝑃𝑄⃗⃗⃗⃗  ⃗  =𝑖-̂4𝑗̂-2𝑘̂     

𝑃𝑅⃗⃗⃗⃗  ⃗=-3𝑖+̂12𝑗̂+6𝑘̂  =-3[𝑖-̂4𝑗̂-2𝑘̂] 

  𝑃𝑅⃗⃗⃗⃗  ⃗ =-3𝑃𝑄⃗⃗⃗⃗  ⃗ 
 P,Q,R are collinear  

1+1 

27 Normal vector =𝑛⃗                                       Through (1,0,0)  ie  i 

(𝑟⃗⃗  ⃗ -𝑖)̂. 𝑛⃗  =0          Plain contains line 𝑟 =0+𝜆𝑗̂ 
 

(𝑟⃗⃗  ⃗ -𝑖)̂. 𝑘̂=0      i.n=0   𝑛⃗  =𝑘̂ 

 r.𝑘̂=0     j.n=0  

1+1 



28 P(
𝐸

𝐹̅

̅
)=  

𝑃(𝐸̅̅ ̅  ⋂𝐹)̅̅ ̅

𝑃(𝐹̅)
  =

𝑃(𝐸⋃𝐹̅̅ ̅̅ ̅̅

𝑃(𝐹)̅̅ ̅  = 
1−P(EUF)

1−𝑃(𝐹)
 

P(EUF)=P(E)+P(F)-P(E⋂𝐹) 
=0.8+0.7-0.6=0.9 

=>P(
𝐸̅

𝐹̿
)=

1−0.9

1−0.7
=

0.1

0.3
=
1

3
 

 
OR 

P(A∩ 𝐵)=
7

10
, P(𝐵)=

17

20
 

P(
𝐴

𝐵
)=

P(A∩𝐵)

,P(𝐵)
 

=
7

10
17

20

=
14

17
 

 

1+1 
 
 
 
 
 
 
 
 

1 
 
1 

 SECTION IV  

29 For 𝑥1 ,𝑥2 ∈ 𝐴 

(i)f(𝑥1 ,)= f(𝑥2 ,)=> 
4𝑥1+3

6𝑥1−4
=
4𝑥2+3

6𝑥2−4
 

=>34𝑥1=34𝑥2 
=>𝑥1=𝑥2   f is one-one 

(ii) y=
4𝑥+3

6𝑥−4
  =>x=

4𝑦+3

6𝑦−4
  f is onto 

1+1+1 

30 Point of intersection=x=𝑦2    xy=k 

(1) 𝑦2y=k=>y=𝑘
1

3   ,x=𝑘
2

3 
 

(2)𝑚1=
1

2𝑦
   𝑚2=

−𝑦

𝑥
    

 (3) 𝑚1𝑚2=-1 =
1

2𝑦
(
−𝑦

𝑥
)=-1=>2x=1 

2𝑘
2

3=1  cubing 8𝑘2 = 1 
 
OR 
 

Y=tan−1 √
1−𝑐𝑜𝑠𝑥

1+𝑐𝑜𝑠𝑥
=>  Y=tan−1 √

𝑠𝑖𝑛2𝑥

2

𝑐𝑜𝑠2𝑥

2

 

=>  Y=tan−1(𝑡𝑎𝑛
𝑥

2
) 

=>y=
𝑥

2
=>

𝑑𝑦

𝑑𝑥
=
1

2
 

1+1+1 
 
 
 
 
 
 
 
 
 
 
 
 

1 
1 
 

1 
 
 
 



31 

                   
  

 

1+1+1 





  
 
 

32 𝑓′(X)=𝑥3 − 3𝑥2 − 10𝑥 + 24 =(x-2)(x-4)(x+3)=0 
=>x=-3,2,4 
Strictly     =(-3,2)U(4,∞)                           _                     +                       + 
 
Strictly      =(-∞, 3)𝑈(2,4)                        -∞          -3     2          4                                  ∞ 

3 

33  Putting Sinx=t     =>∫
2𝑑𝑡

(1−𝑡)(1+𝑡2)
 

2

(1−𝑡)(1+𝑡2)
 =

𝐴

1−𝑡
+

𝐵𝑡+𝐶

1+𝑡2     

A=1,B=1,C=1 

∫
1

1−𝑡
dt +

1

2
∫

2𝑡

1+𝑡2 𝑑𝑡 + ∫
1

1+𝑡2   =>-log(1-sinx)+
1

2
log(1+𝑠𝑖𝑛2𝑥 + tan−1(𝑠𝑖𝑛𝑥) +C 

 
OR  

1

(𝑥+2)(𝑥2+1)
=

𝐴

(𝑥+2)
+

𝐵𝑥+𝐶

(𝑥2+1)
 

3 
 
 
 
 
 
 

½ 
 



Getting A=1/5,B=-1/5,C=2/5 
Finally a=-1/10  ,b=  -2/10 

 

1+1/2 
1 

34 Xdy-ydx=√𝑥2 + 𝑦2 dx 

 Xdy=(√𝑥2 + 𝑦2+y)dx 

 
𝑑𝑦

𝑑𝑥
=

(√𝑥2+𝑦2+y

𝑥
  homogeneous differential equation     y=v(x) 

 v+x
𝑑𝑣

𝑑𝑥
=
(√𝑥2+𝑣2𝑥2+vx

𝑥
  =√1 + 𝑣2 + 𝑣 

 x
𝑑𝑣

𝑑𝑥
= √1 + 𝑣2 

 ∫
𝑑𝑣

√1+𝑣2
 =∫

𝑑𝑥

𝑥
 

 Log|√1 + 𝑣2 + 𝑣|=logx +logC 

 √1 + 𝑣2 + 𝑣 =Cx 

 
𝑦

𝑥
+√1 +

𝑦2

𝑥2 =Cx  

 

35 log(𝒙𝟐 + 𝒚𝟐) =2𝐭𝐚𝐧−𝟏(
𝒚

𝒙
) 

𝟏

𝒙𝟐+𝒚𝟐 [𝟐𝒙 + 𝟐𝒚
𝒅𝒚

𝒅𝒙
] =

𝟐

𝟏+
𝒚𝟐

𝒙𝟐

[
𝒙
𝒅𝒚

𝒅𝒙
−𝒚.𝟏

𝒙𝟐 ] 

=>
𝒙+𝒚

𝒅𝒚

𝒅𝒙

𝒙𝟐+𝒚𝟐 =
𝒙𝟐

𝒙𝟐+𝒚𝟐 [
𝒙
𝒅𝒚

𝒅𝒙
−𝒚.𝟏

𝒙𝟐 ] 

=>x+y
𝒅𝒚

𝒅𝒙
=x

𝒅𝒚

𝒅𝒙
− 𝒚  =>

𝒅𝒚

𝒅𝒙
=

𝒙+𝒚

𝒙−𝒚
 

 
 

 

                                                                 SECTION V  

36 
[
6 0 0
0 6 0
0 0 6

]  =AB=6 I  =𝐴−1 =
1

6
𝐵 

=>[
𝑥
𝑦
𝑧
]=

1

6
 [
12
−6
24

]=[
2

−1
4

]    

 
OR 
 
3x+0y+3z=8+2y  =>3x-2y+3z=8 
2x+ 1y+0z=1+z  =>2x+y-z=1 
4x+0y +2z=4+3y=>4x_3y+2z=4 
Ax=B 

=>[
3 2 −3
2 1 −1
4 −3 2

] [
𝑥
𝑦
𝑧
]=[

8
1
4
] 

 

𝐴−1=
1

17
[
1 5 1
8 6 −9
10 −1 7

] 

X=𝐴−1𝐵   => X=[
1
2
3
] 

5 
 
 
 
 
 
 
 
 
 

1.5 
 

½ 
 
 
 

1.5 
 
 

1.5 



37 First we will convert  the given inequations into equations, we obtain the following equations: 
3x+2y=80=0,2x+3y=70,x=0 and y=0 

                                            
                                                              
                                                                                                
 
OR 
 
 
Plane=0x+3y+4z=6 

𝑥 =0.𝑖+̂3𝑗̂+4𝑘̂ 

𝑂𝑃⃗⃗⃗⃗  ⃗=x.𝑖+̂y𝑗̂+z𝑘̂ 
𝑥1

0
=

𝑦1

3
=

𝑧1

4
=r =>𝑥1=0, 𝑦1=3r, 𝑧1=4r 

(x,y,z) lies on plane=>0+3(3r)+4(4r)=6 
=>r=6/25 
Foot of perpendicular=(0, 18/25  ,24/25) 
 

5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



38 
|

𝑥 − 𝑥1 𝑦 − 𝑦1 𝑧 − 𝑧1

𝑥2 − 𝑥1 𝑦2 − 𝑦1 𝑧2 − 𝑧1

𝑥3 − 𝑥1 𝑦3 − 𝑦1 𝑧3 − 𝑧1

|=     |
𝑥 − 2 𝑦 − 2 𝑧 + 1
3 − 2 4 − 2 2 + 1
7 − 2 0 − 2 6 + 1

|=> 20x+8y-12z-68=0 

5x+2y-3z-17=0 

{ 𝑟 -(4𝑖+̂3𝑗̂+𝑘̂) }, ( 20𝑖 ̂+8𝑗̂-12𝑘̂), (5𝑖 ̂+2𝑗̂-3𝑘̂) 
 
 
                                                           OR 

 
 

5 
 
 
 
 
 
 
 
 
 
 

 
 


