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General Instructions :- 
(i) All Question are compulsory : 

(ii) This question paper contains 36 questions. 

(iii) Question 1-20 in PART- A are Objective type question carrying 1 mark each.  

(iv) Question 21-26 in PART -B are sort-answer type question carrying 2 mark each.  

(v) Question 27-32 in PART -C are long-answer-I type question carrying 4 mark each.  

(vi) Question 33-36 in PART -D are long-answer-II type question carrying 6 mark each 

(vii) You have to attempt only one if the alternatives in all such questions.  

(viii) Use of calculator is not permitted. 

(ix) Please check that this question paper contains 8 printed pages. 

Code number given on the right-hand side of the question paper should be written on the title 

page of the answer-book by the candidate. 

                               ExAminATion 2020 -21 
Time : 3  Hours                                                           Maximum Marks : 80        

CLASS – xii                                                                                   mATHEmATiCS 

                                           PART – A    (Question 1 to 20 carry 1 mark each.)  

                      SECTION I: Single correct answer type 

This section contains 12 multiple choice question.  Each question has four choices (A) 
, ( B) , ( C) &( D) out of which ONLY ONE is correct .   

Q.1 
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
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

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
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
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








   (a) By inspection, and A 
matrix is of order  , while B matrix is of order  . Therefore,   
is not defined.   

Q.2   
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 

  (d) Let   Since 

      .....(i)

 Also  ,  {By (i)} 

 Hence the required vector   

  Trick : As the vector   satisfies both the conditions 
Q.3 

(c)

 Required probability    

Q.4 The distance of the point  (4, 3, 5) from the y-axis is   

(a) (b)5 (c) (d)        (c)Distance from y-axis is   

  =   =   = . 
Q.5 

If   then is equal to   

(a) 0 (b) (c)  (d)            

  


 

   


 

Q.6 

(a) Here   

   Hence required probability 

   
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Q.7 


  

(a)   (b)   
(c)                          (d) None of these 

 (c)  





  

             

 {Putting  , 
    

Q.8 The necessary condition for third quadrant region in xy-plane, is 

(a)  (b)  (c)    (d)   ans B 
Q.9 The perpendicular distance of the point (2, 4, –1) from the line 










 is    

(a) 3  (b)     5     (c)    7     (d) 9   (c)   The perpendicular 

distance of (2, 4, – 1) from the line 







  is   

 


















   











  . 

Q.10 

If 

























, is continuous at  , then the value of 'a' 

will be 

 (a) 8  (b)   –  8  (c) 4 (d) None of these      (a)

 











   


. Hence 

 . 
                                       Fill in the blanks (Q11 – Q15) 
Q.11 

If A and B are invertible matrices of order 3, |A| = 2 and | (AB)-1| = 1

6
 , 
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then  |B| …………...   
Q.12 

dy

dx
    

Q.13 

If  
0 1 1 0

1 1 2 1 3 1 0,

1 1 1 1

x

   
       
      

 Then x         . Ans x =2. 

Q.14 
The tangent to the curve   at   is parallel to x-axis. Then a 
= …….& b = ……..   

Q.15 
If 



a  and 


b are two non-collinear unit vectors such that ,3


ba  Then 

(2 5 ).(3 )a b a b
   

        Ans: -
2

11   

                                            OR  

For two non zero vector 


a and 


b write when 

 baba  holds if ------------- 

Ans : they are like parallel vector 
                                  (Q16 - Q20) Answer the following questions 

Q.16 

Evaluate:  

2/

0 2

2

sin31

cos

x

xdx
. 

 

  

  
Q.17 

Evaluate: 


.
)sin(sin 3 xx

dx
Ans   cxec   sincotcoscos2  

Q.17 
Evaluate: 

 
 


)sin(

cossin

xxx

dxxxx
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.

  

 
                                            OR  

Evaluate:  


dx
x

xx
3

3

cos1

coscos
 

Solution:  





 










  
. 

Q.18 Find the sum of the degree and the order for the following differential 

equation 0])[( 4
2

2


dx

yd

dx

d
. 

Ans.

 
Q.19 Let  be a relation defined by  . Then  is              

(a) An equivalence relation on R  
(b) Reflexive, transitive but not symmetric 
(c) Symmetric, Transitive but not reflexive 
(d) Neither transitive not reflexive but symmetric  ans b 
                                            OR 

Let  . Then P is 
(a) Reflexive (b) Symmetric 
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(c) Transitive (d) Anti-symmetric    ans b 
Q.20 









   

   







































































 

























    

  , which satisfies all the three equations. 
                             PART – b    (Question 21 to 26 carry 2  mark each.)  
Q.21 A bag contains 5 red balls and 3 black balls three balls are drawn one by 

one without replacement. What is the probability that at least one of the 
three balls be black if the first balls are red?  ans  A= the first ball is red 
=  RRRRBBRBRRRBA ,,, & b = at least one of the three balls drawn is black 

 RBBRBRRRBBA ,, Required probability =  
7

5

56/35

56/25

)(












AP

BAP

A

B
P  

Q.22 

Prove that: 
3

1 1 1
2 2

6 8 4
tan tan tan 2

1 12 1 4

x x x
x

x x
            

 

.

  
 
                                            OR 
Prove that : 





















 

8

13
tantan

7

46
coscos

7

33
sinsin 111 

7

13

8

19
cotcot 1 















   .Ans.  

7

2

7

33
sin1 







Sin                                                 

  1 46 4
cos cos

7 7

     
 

 
8

3

8

13
tantan 1 







  

8

5

8

19
cotcot 1 
















  
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7

13`

8

5

8

3

7

4

7

2 
                                            

Q.23 
If  

ax

ax
log

a

x
tany 1










  : prove that 

44

2

ax

ax2

dx

dy


 .    ANS : We have 

ax

ax
log

a

x
tany 1











   )]axlog()ax[log(
2

1

a

x
tany 1    

On differentiating w.r.t x both sides, we get : 















ax

1

ax

1

2

1

a

1
.

a

x
1

1

dx

dy

2

2
 

22222222 ax

a

ax

a

ax

a2

2

1

xa

a

dx

dy

















44

2

ax

ax2

dx

dy


  

Q.24 Find the intervals in which the function f defined by 3 2( ) 2 9 12 1f x x x x     
is(i) strictly increasing(ii)strictly decreasing .   

 

 

 

 
Q.25 

If kjibkjia 53, 


 and kjic 1197 


, then find the area of the 

parallelogram having diagonals 


 ba  and 


 cb  . Ans 

384
2

1
8168 



QPAkjiQP   

                                            OR  

Let 


a = 2


i +


k ,


b= 


i +


j +


k  and 


c = 4


i -3


j +3


k  be three vectors , find a vector 


r  which satisfies 


 bcbr  and 0


ar . Ans.  kjir
3

2

3

20

3

1


  

Q.26 Find the symmetrical form, the equation of the line 
.01,02322  zyxzyx     ANS. 

0

4

11

5 


 zyx  

                             PART – C    (Question 27 to 32 carry 4  mark each.)  
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Q.27 Find the value of ‘a’ for which the function f defined as f(x) = 













0,
sin–tan

0,)1(
2

sin

3
x

x

xx

xxa


 is continuous at x = 0. Ans : f(x) = 













0,
sin–tan

0,)1(
2

sin

3
x

x

xx

xxa


  

 LHL = 


 


)1(
2

sinlim
–0

xa
x

  

 Applying limit   a × 1 = a  

 RHL = 







 30

sin–tan
lim

x

xx

x
 = 

2

00

2

2
sin

lim
2

1
·

sin
lim



















  x

x

x

x

xx
=

2

2

00

2
sin2

lim·
sin

lim
x

x

x

x

xx  
 = 

2

1  

 LHL = RHL (its given)  a =  
2

1  

                                           OR 

If ,xxy   prove that 0
1

2

2

2









x

y

dx

dy

ydx

yd
. 
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Q.28 Find the particular solution of the differential equation 

,cos)(sin.)(
x

y
xxdyydx

x

y
yydxxdy 






 given that y  when x = 3 .     

Ans. 


3/cos2
3

2
loglog2logseclog  xyxyORx

x

y

x

y
 

Q.29 

Evaluate : dxxx 
2

0

2 32
  

ans:We have )1)(3(322  xxxx 

   0322  xx for 3x or 1x and 0322  xx for 13  x  so 









13for)32(

1or   3for32
32

2

2
2

xxx

xxxx
xx 

dxxxdxxxdxxx    
2

1

2
1

0

2
2

0

2 323232    
1

0

2

1

22 )32()32( dxxxdxxx  

 43
3

3
3

2

1

2
31

0

2
3


















 xx

x
xx

x    

Q.30 Testing is very important during the Covid-19 pandemic. By examining the 
test done at a government hospital, the probability that Covid-19 is 
detected when a person is actually suffering is 0.99. The probability that 
the doctor diagnosis incorrectly that a person has Covid-19 on the basis of 
test is 0.001. In a metro city, 1 in 1000 suffers from Covid-19, a person is 
selected at random and is diagnosed to have Covid-19. 

 
(i) What is the probability that a person selected is not having Covid-19? 
(ii) What is the probability of a person diagnosed with Covid-19. 

(iii) Assume that the population of metro city is 2000000. How many 
persons are expected to suffer from Covid-19?  
(iv) What is the probability that a person actually has Covid-19, when he is 
diagnosed to have Covid-19?  

(v) What is the probability that the doctor diagnosis correctly that a 
selected person has Covid-19 on the basis of test .   
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(v) (c) Given that the probability that the doctor diagnosis incorrectly that a person has 

Covid-19 on the basis of test is 0.001. 

Therefore, the required probability = 1 - .001 = .999  .                                    
Q.31 An aeroplane can carry a maximum of 200 passengers. A profit of Rs 1000 

is made on each executive class ticket and a profit of Rs 600 is made on 
each economy class ticket. The airline reserves at least 20 seats for 
executive class. However, at least 4 times as many passengers prefer to 
travel by economy class than by the executive class. Determine how many 
tickets of each type must be sold in order to maximize the profit for the 
airline. What is the maximum profit?   
Answer : Let the airline sell x tickets of executive class and y tickets of 
economy class. 
The mathematical formulation of the given problem is as follows.  
Maximize z = 1000x + 600y   …(1) 

subject to the constraints, x  20, x+y 0, and  y – 4x  0 , y  0 
 The feasible region determined by the constraints is as follows. 



                                      Visit us at www.agyatgupta.com                                                               

TMC/D/79/89   11                    P.T.O. 

                                        Target Mathematics by- Dr.Agyat Gupta 
                  visit us: agyatgupta.com ;   Resi.: D-79 Vasant Vihar ; Office : 89-Laxmi bai colony  
                                 Ph. : 4010685(O), 7000636110(O)  Mobile : 9425109601(P)                             

 
The corner points of the feasible region are A(20, 80), B(40, 160), and 
C(20, 180).  
The values of z at these corner points are as follows. 

A(20,80) 68000

B(40,160) 136000 Minimum

C(20,180) 128000



Corner point z = 1000x + 600y

 
 

Q.32 Check whether the relation R in R defined by   3:, babaR   is 
reflexive, symmetric or transitive.   Sol.   RbababaR  ,:, 3   

Reflexive :As 
8

1

2

1
   for 

8

1
,

2

1   R 

i.e.               
2

1
3

2

1






   

                 Raa ,      Ra   
 R is not reflexive.  
Symmetric: As 1<27 for 1,3  R 
i.e.             (1,3)  R for 1,3 R 
But             3 1 
                 (3,1) ) R 
 R is not symmetric. 
Transitive :As 100 < 125 and 5 < 8 
i.e.        35100  and 325   
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  (100,5)  R and (5,2)  R 
But   100  8 i.e. 32100    
        (100,2)  R 
       (100,5)  R, (5,2)  R    (100,2) R   
 R is not transitive. 
Hence R is neither reflexive nor symmetric nor transitive  

                              PART – d    (Question 33 to 36 carry 6  mark each.)  
Q.33 

If x y z   and 

x x x

y y y

z z z

3 4

3 4

3 4

1

1

1

0





 then prove that xyz( xy +yz +zx ) = x+ 

y+ z.                                    
3 4 3 2 3 3

3 4 3 2 3 3

3 4 3 2 3 3

1 1 1

1 0 1 1 0

1 1 1

x x x x x x x x x

y y y y y xyz y y y y

z z z z z z z z z

 
 

     
 
 

( )( )( )( ) ( )( )( )( ) 0xyz x y y z z x xy yz zx x y y z z x x y z              
 ( )( )( ) ( ) ( ) 0x y y z z x xyz xy yz zx x y z        

( )xyz xy yz zx x y z        

                                                OR  

If 









00

10
A prove that  bAnaIabAaI nnn 1)(  ,  where I is the unit 

matrix of order 2 and n is a positive integer .  

 

 

 

 

 



                                      Visit us at www.agyatgupta.com                                                               

TMC/D/79/89   13                    P.T.O. 

                                        Target Mathematics by- Dr.Agyat Gupta 
                  visit us: agyatgupta.com ;   Resi.: D-79 Vasant Vihar ; Office : 89-Laxmi bai colony  
                                 Ph. : 4010685(O), 7000636110(O)  Mobile : 9425109601(P)                             

 

 

 

 

 

 

 
Q.34 Using integration, find the area of the triangle bounded by the lines x + 2y 

= 2, y – x = 1 and 2x + y = 7. Ans 

:

   
3 3 1

2
1 2 3 1 2 3

1 1 1

7
; 1 ; 2 2 6

2

y
A dy A y dy A y dy A A A unit

 


            

Q.35 A poster is  to contain 72sq. cm. of printed matter . The margins at the top 
and bottom are to be 4 cm each and at the sides 2 cm each side wide. Find 
the dimensions if total  area of the poster is minimum . 
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                                                OR 

A wire of length 28 m is to be cut into two pieces. One of the pieces is to 
be made into a square and the other into a circle. What should be the 
lengths of the two pieces, so that the combined area of the square and the 
circle is minimum?     
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Q.36 Find the vector equation of the planes through the intersection of 

 ˆ ˆ2i 6 j 12 0    and  ˆ ˆ ˆr. 3i j 4k 0    which are at a unit distance from the 

origin. Hence find the distance of the plane thus obtained from the plane 2x 
– 4y + 4z – 9 = 0 . 
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   िबना िश±ा ÿाĮ िकये कोई Óयिĉ अपनी परम ऊँचाइयŌ को नहé छू सकता. 
 


