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Class – XII 
MATHEMATICS- 041 

SAMPLE QUESTION PAPER 2019-20 
 
Time: 3 Hrs.                                                                                    Maximum Marks: 80 

 
General Instructions: 
 

(i) All the questions are compulsory. 
(ii) The question paper consists of 36 questions divided into 4 sections A, B, 

C, and D. 
(iii) Section A comprises of 20 questions of 1 mark each. Section B comprises 

of 6 questions of 2 marks each. Section C comprises of 6 questions of 4 
marks each. Section D comprises of 4 questions of 6 marks each. 

(iv) There is no overall choice. However, an internal choice has been provided 
in  three questions of 1 mark each, two questions of 2 marks each, two 
questions of 4 marks each, and two questions of 6 marks each. You have 
to attempt only one of the alternatives in all such questions. 

(v) Use of calculators is not permitted. 

 
 SECTION A  
 
Q1 - Q10 are multiple choice type questions. Select the correct option 
 
1 If A is any square matrix of order 3 × 3 such that |A| = 3, then the value of  

|adjA| is ?  
(a) 3      (b)  ଵ

ଷ
 (c)   9      (d)  27 

 

1 

2 Suppose P and Q are two different matrices of order 3 × n and n × p  , then 
the order of the matrix P × Q is? 
(a)      3 × p     (b)   p × 3    (c)  n × n   (d)   3 × 3 
 

1 

3 If    ൫2ı̂ + 6ȷ̂+ 27k෠൯× ൫ı̂+ pȷ̂ + qk෠൯ = 0ሬ⃗  ,then the values of  
p and q are ? 
(a) p= 6 ,q=27(b)p=3,q=ଶ଻

ଶ
 (c) p=6,q= ଶ଻

ଶ
 (d) p=3  ,q=27 

 

1 

4 If A and B are two events such that P(A)=0.2 , P(B)=0.4   
and P(A ∪ B)=0.5 , then value of P(A/B) is  ? 
(a)0.1    (b)0.25   (c)0.5     (d) 0.08  
 

1 

5 The point which does not lie in the half plane 
ݔ2 + ݕ3 − 12 ≤ 0 is 
(a)  (1,2)   (b) (2,1)         (c) (2,3)       (d)(−3, 2) 

1 

6 If  sinିଵ x + sinିଵ y = ଶ஠
ଷ

 , then the value of cosିଵ x + cosିଵ y is ________ 
 
(a)ଶ஠

ଷ
(b)஠

ଷ
(c)஠

ଶ
(d) π 

 

1 



2 
 

7 An urn contains 6 balls of which two are red and four are black. Two balls  
are drawn at random. Probability that they are of the different colours is 
 
(a) ૛

૞
(b)      ૚

૚૞
 (c)   ૡ

૚૞
(d) ૝

૚૞
 

 

1 

8 න
ݔ݀

√9− 25xଶ
 

             (a) sinିଵ ቀହ୶
ଷ
ቁ+ c(b)ଵ

ହ
sinିଵ ቀହ୶

ଷ
ቁ+ c 

(c) ଵ
଺

log ቀଷାହ୶
ଷିହ୶

ቁ+ c(d) ଵ
ଷ଴

log ቀଷାହ୶
ଷିହ୶

ቁ+ c 
 

1 

9 What is the distance(in units) between the two planes  
3x +  5y + 7z =  3 and   9x + 15y +  21z =  9 ? 
(a)  0(b)  3(c)    ଺

√଼ଷ
(d)   6 

1 

10 The equation of the line in vector form passing through the point(−1,3,5) and 
parallel to line    ௫ିଷ

ଶ
= ௬ିସ

ଷ
, z = 2. is  

(a)    r⃗ = ൫−ı̂ + 3ȷ̂+ 5k෠൯+ λ൫2ı̂ + 3ȷ̂+ k෠൯. 
(b)    r⃗ = ൫−ı̂ + 3ȷ̂+ 5k෠൯+ λ(2ı̂+ 3ȷ̂) 
(c)    r⃗ = ൫2ı̂ + 3ȷ̂ − 2k෠൯ + λ൫−ı̂ + 3ȷ̂+ 5k෠൯ 
(d)   r⃗ = (2ı̂+ 3ȷ̂) + λ൫−ı̂ + 3ȷ̂+ 5k෠൯ 
 

1 

(Q11 - Q15) Fill in the blanks  
11 If f be the greatest integer function defined asf(x) = [x] and g be the modulus 

function defined as g(x) = |x| ,  then the value of g ofቀ− ହ
ସ
ቁ is___________ 

 

1 

12 
If the function݂(ݔ) = ቊ

௫మିଵ
௫ିଵ

when        ݔ ≠ 1
݇                when         ݔ = 1

  is given  to be continuous at 

ݔ = 1, then the value of ݇ is ____ 
 

1 

13 Ifቂ1 2
2 1ቃ ቂ

x
yቃ = ቂ54ቃ , then value of y is _____. 1 

14 If tangent to the curve  yଶ + 3x − 7 = 0   at the point (ℎ, ݇) is parallel to line 
x − y = 4, then value of k is ___? 

OR 

1 

For the curve ݕ = ݔ5 −  increases at the rate of  2units/sec, then at ݔ ଷ ,ifݔ2
ݔ = 3the slope of the curve is  changing at_________ 
 

15 The magnitude of projection of  ൫2ı̂ − ȷ̂+ k෠൯ on ൫ı̂ − 2ȷ̂+ 2k෠൯is_________ 
OR 

1 

Vector of magnitude 5 units and in the direction opposite to 2ı̂+ 3ȷ̂ − 6k෠ is___ 

(Q16 - Q20) Answer the following questions 
16 Check whether (l + m + n) is a factor of the 

determinantอ
l + m m + n n + l

n l m
2 2 2

อor not. Give reason. 

 

1 

17 Evaluate     
∫ ଷݔ) + ଶݔ݀(1
ିଶ .   

1 

18 
 

Find     ∫ ଷାଷ௖௢௦ ௫ 
௫ା௦௜௡ ௫

   .ݔ݀
3 

1 



3 
 

 
OR 

Find ∫(ܿݏ݋ଶ2ݔ −  ݔ݀(ݔଶ2݊݅ݏ
 

19 Find  ∫ xe(ଵା୶మ)dx.       
  

1 

20 Write the general solution of differential equation  ୢ୷
ୢ୶

= e୶ା୷  
 

1 

 
 

SECTION – B  

21 
 

Express  sinିଵ ቀୱ୧୬୶ାୡ୭ୱ୶
√ଶ

ቁ ;where− ஠
ସ

< ݔ < ஠
ସ

  , in the  
simplest form. 

OR 

 
2 

Let R be the relation in the set Z of integers given by 
R = {(a, b) : 2 divides a – b}.Show that the relation R transitive? Write the 

equivalence class [0]. 
22 If = aeଶ୶ + beି୶ , then show that      ୢ

మ୷
ୢ୶మ

− ୢ୷
ୢ୶
− 2y = 0. 

   

2 

23 A particle moves along the curve xଶ = 2y . At what point, ordinate 
increases at the same rate as abscissa increases?  
 

2 

24 For three non-zero vectors aሬ⃗ , bሬ⃗  and c⃗ , prove that  [ ሬܽ⃗  - ሬܾ⃗   ሬܾ⃗  - ܿ⃗  ܿ⃗ - ሬܽ⃗  ] = 0 
. 

 
OR 

2 

 
If ܽ⃗ + ሬܾ⃗ + ܿ⃗ = 0 ܽ݊݀ |ܽ⃗| = 3, ห ሬܾ⃗ ห = 5, |ܿ⃗| = 7 , then find the value of  
ܽ⃗ . ሬܾ⃗ + ሬܾ⃗ .ܿ⃗ +ܿ⃗ . ܽ⃗ . 
 

25 Find the acute angle between the lines୶ିସ
ଷ

= ୷ାଷ
ସ

= ୸ାଵ
ହ

  and୶ିଵ
ସ

= ୷ାଵ
ିଷ

= ୸ାଵ଴
ହ

 2 

26 A speaks truth in 80% cases and B speaks truth in 90%cases. In what 
percentage of cases are they likely to agree with each other in stating the 
same fact?  
 

2 

 SECTION – C  
27 Let ݂: A → B be a function defined as ݂(ݔ) = ଶ௫ାଷ

௫ିଷ
, whereA = R − {3}and 

B = R − {2}. Is the function f one –one and onto?  Is f invertible? If yes, then 
find its inverse. 

4 

28 
 If √1− xଶ + ඥ1 − yଶ = a(x − y) , then prove that ୢ୷

ୢ୶
= ඥଵି୷మ

√ଵି୶మ
 . 

OR 

4 

If x = a(cos 2θ + 2θ sin 2θ) and   y = a(sin 2θ − 2θ cos 2θ) ,   

findୢ
మ୷
ୢ୶మ

 at θ = ஠
଼
. 

 
 

29 Solve the differential equation  
x dy − y dx = ඥxଶ + yଶ dx .  

4 



4 
 

 

30 Evaluate  ∫ ଶݔ| − ଷݔ݀|ݔ2
ଵ . 

 

4 

31 Two numbers are selected at random (without replacement) from first 7 
natural numbers. If X denotes the smaller of the two numbers obtained, 
find the probability distribution of X. Also, find mean of the distribution.  

OR 

4 

There are three coins, one is a two headed coin (having head on both the 
faces), another is a biased coin that comes up heads 75% of the time and 
the third is an unbiased coin. One of the three coins is chosen at random 
and tossed. If It shows head. What is probability that it was the two headed 
coin ? 
 

32 Two tailors A and B earn ₹150 and ₹200 per day respectively. A can stitch 
6 shirts and 4 pants per day, while B can stitch 10 shirts and 4 pants per 
day. Form a L.P.P to minimize the labour cost to produce (stitch) at least 
60 shirts and 32 pants and solve it graphically.  
  

4 

 SECTION D  

33 Using the properties of determinants, prove that    

ቮ
+ݕ) ଶ(ݖ ଶݔ ଶݔ

ଶݕ ݖ) + ଶ(ݔ ଶݕ

ଶݖ ଶݖ ݔ) + ଶ(ݕ
ቮ = ݔ)ݖݕݔ2 + ݕ +  . ଷ(ݖ

 

OR 

 
6 

If A = ൥
2 3 4
1 −1 0
0 1 2

൩, find Aିଵ. Hence, solve the system of equations 

ݔ − ݕ = 3  ; 
ݔ2 + ݕ3 + ݖ4 = 17; 

ݕ + ݖ2 = 7 
 

34 Using integration, find the area of the region 
 {(x, y) ∶ xଶ  + yଶ  ≤  1 , x + y ≥ 1, x ≥ 0, y ≥ 0  }  
 

6 

35 
 
 
 
 
 

A given quantity of metal is to be cast into a solid half circular cylinder with 
a rectangular base and semi-circular ends. Show that in order that total 
surface area is minimum, the ratio of length of cylinder to the diameter of 
semi-circular ends is π ∶ π + 2. 

OR 
 

Show that the triangle of maximum area that can be inscribed in a given 
circle is an equilateral triangle. 
 

6 

36 Find the equation of a plane passing through the points  (2,1,2)ܣ and 
.and perpendicular to planer⃗ (2,1−,4)ܤ ൫ı̂ − 2k෠൯ = 5. Also, find the 
coordinates of the point, where the line passing through the points  (3,4,1) 
and (5,1,6) crosses the plane thus obtained. 

6 
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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)  ሬ࢘⃗ = 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 
 



2 
 

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,...} 

 
 
1 
 
 
1 
 
 
 
1 
 
1 
 

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 



3 
 

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 
 

 

 
 
 
1 
 
 
 
 
1 
 
 
 
 

1
2
 

1
2
 

 
 
1 
 
 

 

 
 

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
2
 

1
2
 

 
 
 
 
 
 
1 
 
 
 
 

 
 

 

 
26 
 
 

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% 

 
 

 
 
 
 
1 

 SECTION C 
 

 

27 

⇒
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
 

 

 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
1 
 

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 
 
 
 



5 
 

⟹ 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 

 
 

 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
29 

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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 

 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 
 
 
 
 
 
 
 

 
 



12 
 

 (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 
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⇒ 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 
 
 
 
 
 
 

 
 



CLASS XII 
MATHEMATICS -041 

PRACTICE PAPER-I ( 2019-20 ) 
 Time: 3 Hrs.                                                                                    Maximum Marks: 80 िनधाŊįरत समय : 3 घंटे                                                                         अिधकतम अंक : 80 General Instructions: (i)   All the questions are compulsory. (ii)  The question paper consists of 36 questions divided into 4 sections A, B,C and D. (iii) Section A comprises of 20 questions of 1 mark each. Section B comprisesof 6 questions of 2 marks each. Section C comprises of 6 questions of 4marks each. Section D comprises of 4 questions of 6 marks each. (iv) There is no overall choice. However, an internal choice has been providedin three questions of 1 mark each, two questions of 2 marks each, twoquestions of 4 marks each, and two questions of 6 marks each. You haveto attempt only one of the alternatives in all such questions. (v)Use of calculators is not permitted 

सामा᭠य िनदᱷश: 
1.सभी ᮧ᳤ अिनवायᭅ ह ᱹ
2. ᮧ᳤ पᮢ मᱶ 36 ᮧ᳤ ह ᱹजो चार खंडᲂ मᱶ िवभᲦ ह ै। 
3. खंड अ मᱶ 20 ᮧ᳤ ह ैᮧ᭜येक ᮧ᳤ 1 अंक का ह ै।खंड ब मᱶ6 ᮧ᳤ ह ᱹᮧ᭜येक ᮧ᳤ 2 अंक का ह ै।खंड समᱶ 6 ᮧ᳤ है ᮧ᭜येक ᮧ᳤ 4 
अंक का ह ै।खडं द मᱶ 4 ᮧ᳤ ह ैᮧ᭜येक ᮧ᳤ 6 अंक का ह ै। 
4. ᮧ᳤ पᮢ मᱶ समᮕ पर कोई िवक᭨प नहᱭ ह ैतथािप 1 अंक के 3 ᮧ᳤ मᱶ , 2 अंक के 2 ᮧ᳤ᲂ मᱶ , 4 अंक के 2 ᮧ᳤ᲂ मᱶ और 6 अंक 
के 2 ᮧ᳤ᲂ मᱶ िवक᭨पᳰदया गया ह ै। ऐसे सभी ᮧ᳤ᲂ मᱶ एक ही िवक᭨प हल करना ह ै।  
5.केलकुलेटर के ᮧयोग कᳱ अनुमित नहᱭ ह ै। 

SECTION A/ ख᭛ड अ 
 
 Question Number 1-10 Are Of Multiple Choice Type Questions.Select the Correct Option      
(1)           The matrix A   =    ൥0 0 50 5 05 0 0

൩        is a 
(A) scalar matrix        (B) diagonal matrix  (C) unit matrix    (D) square matrix  
आ᳞ूहA =൥0 0 50 5 05 0 0

൩ह ै
 
(A) आᳰदश आ᳞ूह    (B) िवकणᭅ आ᳞ूह (C) त᭜समक आ᳞ूह (D)वगᭅ आ᳞ूह 
 (2) If A and B are square matrices of the same order then (A+B)(A-B) is equal to  यिद A और  B सामान कोिट के दो  आʩूह हœ तो (A+B)(A-B) बराबर हœ   (A) A2 – B2     (B) A2– BA – AB – B2 (C) A2– B2+ BA – AB     (D) A2– BA + B2+ AB   



(3)  The value of λ for which two vectors 2ଓ ̂-ଔ̂ + 2 ෠݇ and 3ଓ ̂+λଔ̂+ ෠݇ are perpendicular is  
λ का वह मान िजसके िलए सिदश 2ଓ ̂-ଔ̂ + 2 ෠݇ और सिदश 3ଓ ̂+λଔ̂+ ෠݇  लɾवत हœ  (A) 2         (B) 4         (C)  6          (D)8  
(4) You are given that A and B are two events such that P(B)=3/5 P(A/B)=1/2 AND P(AUB)=4/5 then P(A) equals to: 
आपको ऐसी दो घटनाएAं तथा Bदी ᱟई हᳰैक P(B)=3/5 ,P(A/B)=1/2 और P(AUB)=4/5 तो P(A) बराबर ह।ै 
(A) 3/10   ( B )1/5   (C) 1/2   (D) 3/5 
(5) Reflection of the point (α,β,γ) in the xy plane is  
      xy स᭥तल मᱶ ᳲबद ू(α,β,γ) का  परावतᭅन ह ै
(A)(α,β,0)      (B)(0,0,γ)    (C) |(−α, −β, γ) |  (D) (α,β,-γ)  
(6)If cos (sinିଵ ଶ

ହ cosିଵ   then x equals to ,0= (ݔ

यᳰद cos (sinିଵ ଶ
ହ cosିଵ  तो  x बराबर है ,0=(ݔ

(A) ଵହ    ( B )ଶ
ହ   (C) 0    (D) 1 

(7) In a box containing 100 bulbs , 10 are defective .The probability that out of a sample of 5 bulbs , none is 
defective, is 
एक ब᭍से मᱶ 100 ब᭨ब ह ᱹिजसमᱶ से 10 खराब ह ᱹ5 ब᭨बᲂ के नमूने मᱶ से कोई ब᭨ब खराब ना होने कᳱ ᮧाियकता  होगी । 
(A) (9/10)ହ   (B) ଽ

ଵ଴   (C) 1/10  (D) None of these 
׬(8) ௗ௫

ୱ୧୬మ ௫ ୡ୭ୱమ ௫equals to 
׬ ௗ௫

ୱ୧୬మ ௫ ୡ୭ୱమ ௫बराबर है 
(A)   tan ݔ + cot ݔ + ܿ    (B)   (tan ݔ + cot ଶ(ݔ + ܿ     (C)  tan ݔ − cot ݔ + ܿ     (D)  (tan ݔ − cot ଶ(ݔ + ܿ 
(9) The coordinates of the foot of perpendicular drawn from the point (2,5,7) on the x axis are given by 
ᳲबद ु( 2,5,7 ) से x अᭃ पर डाले गए लबं पाद के िनदᱷशक ह ै
(A) (2,0,0)    (B) (0,5,0)    (C)  (0,0,7)     (D) (0,5,7) 
(10) Distance in (units) between two planes 2x+3y+4z=4 and 4x+6y+8z=12 is: 
(A)2 unit                               (B) 4 units                                  (C )8units                   (D) ଶ 

√ଶଽ units 
दो सɹलो 2x+3y+4z=4 तथा  4x+6y+8z=12 के बीच की दूरी है:  
(A)2 इकाई                           (B) 4 इकाई                               (C) इकाई                  (D) ଶ 

√ଶଽ इकाई 



(Q 11-Q15) Fill in the blanks 
(įरƅ ̾थान भįरये) 
(11) Let the relation R be defined in N by aRb if 2a+3b=30. Then R=----------------- 
मान लीिजए िक N मŐ  एक संबंध R, aRb यिद 2a+3b=30 Ȫारा पįरभािषत है तो  R =----------------- 
(12)If f(x)=൜ ݔܽ + ݔ݂݅ 1 ≥ 1

ݔ + ݔ݂݅     2 < 1   is continuous then ‘a’ should be equal to ---------------- 

यिदf(x)=൜ ݔܽ + ݔ݂݅ 1 ≥ 1
ݔ + ݔ݂݅    2 < 1  संतत है तो‘a’--------------- के बराबर मान होना चािहए । 

(13)The equation of normal to the curve y=tanx at (0,0) is---------- 
वŢ y=tanx के (0,0) पर अिभलɾ का  समीकरन ----- है   

OR 
The value of ‘a’ for which function f(x)=sinx-ax+b increases on R are________ 
A के वे मान के िलये फलन f(x)=sinx-ax+b, R मŐ वधŊमान है  -------------हœ  
(14)If  ቂ1 22 1ቃ ቂݕݔቃ=ቂ54ቃ, then value of y is ----------------------------- 
 
यᳰद ቂ1 22 1ቃ ቂݕݔቃ=ቂ54ቃ हो तो y का मान --------------ह ै

(15)Projection vectors of Ԧܽ on ሬܾԦ is ------------------- 
सᳰदश Ԧܽका ሬܾԦ पर ᮧᭃेप-------------------ह ै 

OR 
- ℎ݁ vector (2ଓ̂ +2ଔ̂ݐ ݂݋ ݏ݁݊݅ݏ݋ܿ ݊݋݅ݐܿ݁ݎ݅ܦ ෠݇) are___________ 
सᳰदश(2ଓ̂ +2ଔ̂ - ෠݇) की ᳰदᲥो᭔याए------------------ ह ᱹ
(Q16-Q20) Answer the following questions  
(Q16-Q20) िन᳜ ᮧ᳤ो के उᱫर िलİखये 

(16) If ∆=  อ 0 ܾ − ܽ ܿ − ܽܽ − ܾ 0 ܿ − ܾܽ − ܿ ܾ − ܿ 0
อ, then show that ∆ is equals to zero 

 यिद  ∆=  อ 0 ܾ − ܽ ܿ − ܽܽ − ܾ 0 ܿ − ܾܽ − ܿ ܾ − ܿ 0
อ , तो िदखाइए  िक ∆=0 ह,ै 

              



(17) Evaluate  
න log  ݔ݀ݔ
 
׬ log  ǒात कीिजए। ݔ݀ݔ
 
(18) 
Evaluate׬ ଷଶݔ)

ିଶ +  ݔ݀(1
 
׬ ଷଶݔ)

ିଶ +  ǒात कीिजए। ݔ݀(1
  OR 
Evaluate  
׬ ௫ାୱ୧୬ ௫

ଵାୡ୭ୱ ௫dx 
 
׬ ௫ାୱ୧୬

ଵାୡ୭  ǒात कीिजए। 
 
(19) Evaluate  
න ݁௫(cos ݔ − sin  ݔ݀(ݔ
׬ ݁௫(cos ݔ − sin  ǒात कीिजए। ݔ݀(ݔ
 
(20)Find the general solution of differential equation  
ௗ௬
ௗ௫+௬

௫= 
अवकल समीकरण 
ௗ௬
ௗ௫+௬

௫=1का ʩापक हल ǒात कीिजये । 
  

SECTION B   
Question 21-26 each question carries 2 marks 
ᮧ᳤ सं᭎या 21-26 Ůȑेक Ůʲ दो अंक का  है| 
(21) Find the unit vector in the direction of  the sum of vectors  
ܽ ሬሬሬԦ=2ଓ̂ -ଔ̂ +2 ෠݇ and ሬܾԦ= -ଓ̂ +ଔ̂ +3 ෠݇  
सिदशो ं ܽ ሬሬሬԦ=2ଓ̂ -ଔ̂ +2 ෠݇तथा   ሬܾԦ= -ଓ̂ +ଔ̂ +3 ෠݇  के योग के अनुिदश माũक सिदश ǒात कीिजये ।  
                                                     OR 
Find the vector joining the points P(2,3,0) and Q(-1,-2,-4) directed from P to Q िब̢दु  P(2,3,0)  तथा Q(-1,-2,-4)  को िमलाने  वाले सिदश ǒात कीिजये  जो  P से Q की तरफ अनुिदिशत हœ । 
(22) show by examples that the relation R in R, defined by R=ሼ(ܽ, ܾ): ܽ ≤ ܾଷሽ is neither reflexive nor 
transitive. 
उदाहरणो ंȪारा दशाŊइए िक R मŐ R=ሼ(ܽ, ܾ): ܽ ≤ ܾଷሽȪारा पįरभािषत संबंध  R न तो सवतुʞ है न ही संŢामक है। 
                                                     OR 
 Evaluate ܿݏ݋ ቂsinିଵ ଵ

ସ + secିଵ ସ
ଷቃ 



ݏ݋ܿ ቂsinିଵ ଵ
ସ + secିଵ ସ

ଷቃǒात कीिजए। 
(23) If y=݁௔ ୡ୭ୱషభ ௫ ,show that (1-x2)ௗమ௬ 

ௗ௫మ   -xௗ௬
 ௗ௫-a2y=0   

 
यिद y=݁௔ ୡ୭ୱషభ ௫ है , तो दशाŊइए िक (1-x2)ௗమ௬ 

ௗ௫మ   -xௗ௬
 ௗ௫-a2y=0   

(24)  A balloon which always remains spherical has a variable diameter ଷ
ଶ(2x+1). Then, find the rate 

of change of its volume with respect to x. 
एक गुɬारा , जो सदैव गोलाकार रहता है, का पįरवतŊनशील ʩास ଷ

ଶ(2x+1) है | x के 
 सापेƗ आयतन के पįरवतŊन िक दर ǒात कीिजये |  
(25)Find the angle between the lines ௫

ଶ=௬
ଶ = ௭

ଵ  and ௫ିହ
ସ =௬ିଶ

ଵ = ௭ିଷ
଼  

रेखाओं ௫
ଶ=௬

ଶ = ௭
ଵ  तथा ௫ିହ

ସ =௬ିଶ
ଵ = ௭ିଷ

଼  के बीच का कोण ǒात कीिजये | 
 (26) A die is thrown 6 times .If getting an odd number is a success. Then what is the probability of 5 successes? एक पासे को 6 बार  उछाला जाता है | यिद’ पासे पर िवषम संƥा Ůाɑ होना’ एक सफलता है तो 5 सफलताओ ंिक Ůाियकता ǒात कीिजये | 

SECTION-C   
 

(27) Prove that the relation R in the set A= {1, 2, 3, 4, 5, 6, 7} given by R= {(a,b): |a-b| is even} is 
an equivalence relation. िस᳍ कᳱिजये ᳰक समुᲬय A= {1,2,3,4,5,6,7} मᱶ R= {(a,b): |a-b| सम ह}ै ᳇ारा ᮧदत संबंध R एक तु᭨यता संबधं ह ै| 
 (28) Solve the differential equation : 
ௗ௬
ௗ௫=௫ା௬

௫ି௬ 
                                                                    OR   Solve the differential equation: (1+x2)dy+2xy dx+ cotx dx  
अवकल समीकरण ௗ௬

ௗ௫=௫ା௬
௫ି௬ को हल कीिजये | 

                             अथवा  अवकल समीकरण(1+x2)dy+2xy dx+ cot x dx हल कीिजये| 
  
 
(29) If xඥ1 + y√1+ ݕ + and x≠y, prove that ௗ௬ 0= ݔ

ௗ௫= ିଵ
(௫ାଵ)మ 

यᳰद xඥ1 + y√1+ ݕ + और x≠y ह,ै तो िस᳍ कᳱिजय ेᳰक ௗ௬ 0= ݔ
ௗ௫= ିଵ

(௫ାଵ)మ 
                                                  OR 
 
If cos ௬(ݔ = (sin ௫, find ௗ௬(ݕ

ௗ௫. 
यᳰद cos ௬(ݔ = (sin ௫ ह,ै तो ௗ௬(ݕ

ௗ௫ ᭄ात कᳱिजये | 
 
 



(30)  Prove that ׬ ݔ݀(ݔ)݂ = ׬ ݂(ܽ + ܾ − ௕ ݔ݀(ݔ
௔

௕
௔ and hence evaluate 

න ݔ݀
1 + ݔ݊ܽݐ√

గ/ଷ
గ/଺

 
िसȠ कीिजये िक ׬ ݔ݀(ݔ)݂ = ׬ ݂(ܽ + ܾ − ௕ ݔ݀(ݔ

௔
௕

௔  
अतः  
׬ ௗ௫

ଵା√௧௔௡௫
గ/ଷ

గ/଺  का मूʞाकंन कीिजये | 
 
(31) Two biased dice are thrown together. For the first die P (6)=1/2 , the other scores being 
equally likely while for the second die, P (1) =2/5 and the other scores are equally likely. 
Find the probability distribution of ‘the number of ones seen’. 
दो अिभनत पासे एक साथ फᱶ के जाते ह|ै पहले पासे के िलए P (6)=1/2 अ᭠य ᭭कोर सम संभा᳞ ह ै; जबᳰक दसुरे पासे के 
िलए P (1) =2/5 तथा अ᭠य ᭭कोर सम संभा᳞ ह ै“1 के ᮧकट होने ᳰक सं᭎या” का ᮧाियकता बंटन ᭄ात कᳱिजय े| 
(32) In a mid-day meal programme, an NGO wants to provide vitamin rich diet to the students of 
an MCD school. The dietician of the NGO wishes to mix two types of food in such a way that 
vitamin contents of the mixture contains at least 8 units of vitamin A and 10 units of vitamin C. 
Food 1 contains 2 units per kg of vitamin A and 1 unit per kg of vitamin C. Food 2 contains 1 unit 
per kg of vitamin A and 2 units per kg of vitamin C. It costs Rs.50/- per kg to purchase Food 1 and 
Rs.70/- per kg to purchase Food 2. Formulate the problem as LPP and solve it graphically for the 
minimum cost of such a mixture. 
एक िमड-डे मील कायᭅᮓम मᱶ, एक एनजीओ एक एमसीडी ᭭कूल के छाᮢᲂ को िवटािमन से भरपूर आहार दनेा चाहता ह।ै 
एनजीओ के आहार िवशेष᭄ दो ᮧकार के भोजन को इस तरह िमलाना चाहते ह ᱹᳰक िम᮰ण कᳱ िवटािमन सामᮕी मᱶ िवटािमन 
ए कᳱ कम से कम 8 इकाइयाँ और िवटािमन सी कᳱ 10 इकाइयाँ हᲂ। भोजन 1 मᱶ 2 यूिनट ᮧित ᳰकᮕा िवटािमन ए और 1 
इकाई शािमल ह।ᱹ िवटािमन सी ᮧित ᳰकᮕा। खा᳒ 2 मᱶ 1 यूिनट ᮧित ᳰकᮕा िवटािमन ए और 2 यूिनट ᮧित ᳰकᮕा िवटािमन 
सी होता ह।ै भोजन कᳱ खरीद के िलए ᱧ50 / - ᮧित ᳰकᮕा ह।ै खा᳒ 2 कᳱ खरीद के िलए 1 और ᱧ 70 ᮧित ᳰकᮕा। एलपीपी 
के ᱨप मᱶ सम᭭या को हल करᱶ और ऐसे िम᮰ण कᳱ ᭠यूनतम लागत के िलए इसे ᮕाᳰफक ᱨप से हल करᱶ। 
 

SECTION-D 
 

(33) Using integration, find the area of the ellipse ௫మ
௔మ + ௬మ

௕మ = 1  
समाकलन  के ᮧयोग से, दीघᭅवᱫृ  ௫మ

௔మ + ௬మ
௕మ = 1 का ᭃेᮢफल ᭄ात कᳱिजय|े 

 
 
                                         OR/ अथवा 
 
Evaluate integral of ׬ ଶݔ) + ݔ + ݁௫)݀ݔଷ

ଵ  as the limit of a sum. 
 
योगफल ᳰक सीमा िविध ᳇ारा  ׬ ଶݔ) + ݔ + ݁௫)݀ݔଷ

ଵ  का मान ᭄ात कᳱिजये| 
 
 
(34) Show that for the matrix A=൥1 1 11 2 −32 −1 3

൩, ܣଷ − ଶܣ6 + ܣ5 + ܫ11 = 0 
Hence find ିܣଵ. 



आ᳞ूह A=൥1 1 11 2 −32 −1 3
൩ के िलए दशाᭅइए ᳰक ܣଷ − ଶܣ6 + ܣ5 + ܫ11 = 0 ह|ै इसकᳱ सहायता से ିܣଵ ᭄ात कᳱिजये| 

 
 (35) 

 ᳲबद ु(2,3,2) से होकर जाने वाली सᳰदश समीकरण ᭄ात कᳱिजये जो  रेखा के समा᭠तर ह|ै इन दोनᲂ रेखाओ के बीच ᳰक दरूी भी ᭄ात कᳱिजये|                                                           अथवा  
ᳲबद ुP (2,3,2) से समतल 2x-y+z+1=0 पर खᱭचे गए ल᭥ब के पाद Q के िनदᱷशांक ᭄ात कᳱिजये | ल᭥बवत दरूी PQ तथा समतल को दपᭅण लेते ᱟए इस ᳲबद ुP  का ᮧितिभ᭥ब भी ᭄ात कᳱिजये| 
(36) An isosceles triangle of vertical angle 2ߠ is inscribed in a circle of radius a. Show that the area of the triangle is maximum when ߠ = గ

଺. 
िũǛा a वाले वȅृ के अȽर समिȪबाŠ िũभुज बना है िजसका शीषŊ कोण 2ߠ दशाŊइए िक िũभुज का Ɨेũफल अिधकतम होगा जब ߠ = గ

଺ होगा| 
 
   
           
 
 



SOLUTION/ ANSWER KEY OF PRACTICE PAPER -I 
CLASS XII MATHEMATICS 

2019-20 
Q NO  VALUE POINTS 

1 (D) square matrix 
2 (C) A2 – B2 + BA – AB 3 (D)8 
4 (C) 1/2 
5 (D) (α,β,-γ) 
6 ( B )ଶ

ହ 
7 (B) 9/10 
8 (C)tan ݔ − cot ݔ + ܿ 
9 (A) (2,0,0) 

10 (D) ଶ
√ଶଽunits 

11 R= {(3,8),(6,6).(9,4),(12,2)} 
12 a=2 
13 X+y=0 

OR 
(−∞, −1) 

14 y=2 
15 

ቌ Ԧܽ. ሬܾԦ
หሬܾԦหଶቍ ሬܾԦ 

ܱܴ 2/3,2/3,-1/3 
16 -Interchanging rows and column  we get ∆=  อ 0 ܽ − ܾ ܽ − ܾܿ − ܽ 0 ܾ − ܿܿ − ܽ ܿ − ܾ 0

อ 

Taking (-1) common from R1,R2,R3we get        
 ∆=(−1)ଷ อ 0 ܾ − ܽ ܿ − ܽܽ − ܾ 0 ܿ − ܾܽ − ܿ ܾ − ܿ 0

อ=- ∆      
            
            
 therefore  2∆=0 ∴  ∆= 0   17 xlog ݔ − ݔ + ܿ 

18 4  OR 



xtan ௫
ଶ+c 

19 ݁௫ cos ݔ + ܿ 20 yx= ௫మ
ଶ +c 

21 Let Ԧܿ denote the sum of Ԧܽ& ሬܾԦ we have Ԧܿ=(2ଓ̂ -ଔ̂ +2 ෠݇)+( -ଓ̂ +ଔ̂ +3 ෠݇) =ଓ̂+5 ෠݇  now 
ห Ԧܿመห=√1ଶ + 2ଶ=√26 
Required unit vector is  ܿ̂= ௖

|௖Ԧ|ሬሬሬሬሬԦሬሬሬԦ = ଵ
√ଶ଺(ଓ̂+5 ෠݇)= ଵ

√ଶ଺ ଓ̂+ ହ
ଶ଺ ෠݇  

OR P(2,3,0)  and  Q(-1,-2,-4)  
ܲܳሬሬሬሬሬԦ=(-1,-2)ଓ̂+(-2,-3)ଔ̂+(-4,-0) ෠݇  
     = -3ଓ̂-5ଔ̂-4 ෠݇  
∴ Vector joining P and Q given by ܲܳሬሬሬሬሬԦ=-3ଓ̂-5ଔ̂-4 ෠݇ 

22 a=1/2 not reflexive 1/2≤1/2 so R is not Reflexive  
A=9, b=4, c=2 , not transitive  
Oܴ 
ݏ݋ܿ ቂsin−1 ଵ

ସ + sec−1 ସ
ଷቃ= ܿݏ݋ ቂsin−1 ଵ

ସ + cos−1 ସ
ଷቃ 

=cos (sinିଵ ଵ
ସ) cos (cos−1 3

4)-sin sinିଵ ଵ
ସ sin cosିଵ ଷ

ସ 
=ଷ

ସ ට1 − (ଵ
ସ)ଶ-ଵ

ସ ට1 − (ଷ
ସ)ଶ 

 
=ଷ√ଵହି√଻

ଵ଺  
23 y=݁௔ ୡ୭ୱషభ ௫ ⇒ ௗ௬

ௗ௫ = ݁௔ ୡ୭ୱషభ ௫(-a) ି௔
√ଵି௫మ 

Therefore ,√1 − ଶݔ ௗ௬
ௗ௫=-ay------(1) 

Differentiating again w.r.t x , we get √1 − ଶݔ ௗమ௬ 
ௗ௫మ − ି௫

√ଵି௫మ
ௗ௬
 ௗ௫ = −ܽ ௗ௬

 ௗ௫ 
⇒ (1 −  ଶ) ௗమ௬ݔ

ௗ௫మ -xௗ௬
 ௗ௫=-a√1 − ଶݔ ௗ௬

 ௗ௫ 
=-a(-ay) hence (1-x2)ௗమ௬ 

ௗ௫మ   -xௗ௬
 ௗ௫-a2y=0   

24  Given, diameter of the balloon= ଷ
ଶ(2x+1) 

∴Radius of the balloon= ஽௜௔௠௘௧௘௥
ଶ  

= ଵ
ଶ[ଷ

ଶ(2x+1)] = ଷ
ସ(2x+1) 

For the volume V, the balloon is given by 
V= ସଷ 3= ସ (radius)ߨ

ଷ ଷ]ߨ
ସ(2x+1)] 3 = ଽగ

ଵ଺(2x+1)3 
For the rate of change of volume, differentiate w.r.t x, we get 



ௗ௏
ௗ௫= ଽగ

ଵ଺ ×3(2x+1)2× 2= ଶ଻గ
଼ (2x+1)2 

 
Thus, the rate of change of volume is ଶ଻గ

଼ (2x+1)2. 
25 Given equations of lines are  ௫

ଶ=௬
ଶ = ௭

ଵ  and ௫ିହ
ସ =௬ିଶ

ଵ = ௭ିଷ
଼  

here direction ratios of two lines are (2,2,1) and (4,1,8)  Let ߠ be the acute angle between the given lines, then  
cos = ߠ |ܽ1ܽ2+ܾ1ܾ2+ܿ1ܿ2|

ටa12+ܾ12+ܿ12ටa22+ܾ22+ܿ22
 

cos =ߠ |ଶ×ସାଶ×ଵାଵ×଼|
ඥ22+22+12ඥ42+12+82 

        = |଼ାଶା଼|
√4+4+1√16+1+64         = ଵ଼
√9√81         = ଵ଼
ଷ×ଽ  = ଶ

ଷ ⇒ ଵିݏ݋ܿ=ߠ ቀଶ
ଷቁ 

26 Given n=6 and p= ே௨௠௕௘௥ ௢௙ ௢ௗௗ ௡௨௠௕௘௥ ௜௡ ௢௡௘ ௗ௜௘ 
்௢௧௔௟ ௡௨௠௕௘௥ ௜௡ ௢௡௘ ௗ௜௘ =ଷ

଺= ଵ
ଶ 

∴ ݍ = 1 − ݌ = 1 − 1
2 

So . P(getting a 5 success in six trials)= P(X=5)=6c5p5q1=1x(ଵ
ଶ)ହ(ଵ

ଶ)ଵ=1/64 
27 (i) Reflexive: ∀ a ∈  .a-a|= 0 which is even ⇒ (a,a) ∈ R, hence R is reflexive| ,ܣ

(ii) Symmetric: Let (a,b) ∈ R  ⇒|a-b| is even  ⇒ |-(b-a)| is even ⇒|(b-a)| is even So, (b,a) ∈ R Hence, R is symmetric. (iii) Transitive: Let (a,b), (b,c) ∈ R So, |a-b| is even and |b-c| is even  ⇒a-b=2λ, b-c=2ߤ where λ, μ ∈ ܼ Now, a-c= (a-b)+(b-c)=2(λ+μ) ⇒ |a-c| is even, hence R is transitive. Since R is reflexive, symmetric, transitive 
Therefore, it is an equivalence relation. 



28 

 

 

 29 

 



30 

 

 
31 For the first die : P(6)=1/2 , P(6’)=1/2  

i.e., P(6’)=P(1)+P(2)+P(3)+P(4)+P(5)=1/2 
⇒ P(1)=1/10, P(1’)=9/10        [∴ ܲ(1) = ܲ(2) = ܲ(3) = ܲ(4) = ܲ(5)] 
For the second die: P(1)=2/5 , P(1’)=3/5 
Let X: number of ones seen ∴ ܺ = 0,1,2 
P(X=0)=P( not 1 from 1st die).P(not 1 from 2nd die)= ଽ

ଵ଴ × ଷ
ହ = ଶ଻

ହ଴ = 0.54 
P(X=1)= P( 1 from 1st die) P(not 1 from 2nd die)+ P(not 1 from 1st die) P(1 from 2nd 
die) 
= ଵ

ଵ଴ × ଷ
ହ + ଽ

ଵ଴ × ଶ
ହ = ଶଵ

ହ଴ = 0.42 
P(X=2)= P(1 from 1st die)P(1 from 2nd die)= ଵ

ଵ଴ × ଶ
ହ = ଶ

ହ଴ = 0.04 
The table for probability distribution is shown as below: 

X 0 1 2 
P(X) 0.54 0.42 0.04 

 



32 

Let x kg of food 1 be mixed with y kg of food 2  

 
 33 

 

 
34 

 



35 

 

 

 

 On comparing the coordinates, we get: α =-1, β=4, γ=-1. Therefore, the Image is M (–1, 4, –1). 36 

 



 
 



CLASS XII 
MATHEMATICS -041 

PRACTICE PAPER II ( 2019-20 ) 
 
Time: 3 Hrs.                                                                                     Maximum Marks: 80 िनधाŊįरतसमय : 3 घंटे          अिधकतमअंक : 80 
 General Instructions: 
(1) All the questions are compulsory. 
(2) The question paper consists of 36 questions divided into 4 sections A, B, 
C and D. 
(3) Section A comprises of 20 questions of 1 mark each. Section B comprises 
of 6 questions of 2 marks each. Section C comprises of 6 questions of 4 
marks each. Section D comprises of 4 questions of 6 marks each. 
(4) There is no overall choice. However, an internal choice has been provided 
in three questions of 1 mark each, two questions of 2 marks each, two 
questions of 4 marks each, and two questions of 6 marks each. You have 
to attempt only one of the alternatives in all such questions. 
(5) Use of calculators is not permitted समा᭠य िनदᱷश: 
1.सभी ᮧ᳤ अिनवायᭅ ह ᱹ
2. ᮧ᳤ पᮢ मᱶ 36 ᮧ᳤ ह ᱹजो चार खडंᲂ मᱶ िवभᲦ ह ैअ,ब,स,द 
3. खंड अ मᱶ 20 ᮧ᳤ हᮧै᭜येक ᮧ᳤ 1 अंक का ह ै। 
खंड बमᱹ 6 ᮧ᳤ ह ᱹᮧ᭜यके ᮧ᳤ 2 अंक का ह ै। 
खंड स मᱶ 6 ᮧ᳤ ह ैᮧ᭜येक ᮧ᳤ 4 अंक का ह ै। 
खंडद म ᱹ4 ᮧ᳤ ह ैᮧ᭜येक ᮧ᳤ 6 अंक का ह ै। 
4. ᮧ᳤ पᮢ मᱶ समᮕ पर कोई िवक᭨प नहᱭ ह ैतथािप 1 अंक के 3 ᮧ᳤ मᱶ , 2 अंक के 2 ᮧ᳤ᲂ मᱶ , 4 अंक के 2 ᮧ᳤ᲂ मᱶ 
और 6 अंक के 2 ᮧ᳤ᲂ मᱶ िवक᭨प ᳰदया गया ह ै। ऐस ेसभी ᮧ᳤ᲂ मᱶ एक ही िवक᭨प हल करना ह ै।  
5.केलकुलेटर के ᮧयोग कᳱ अनमुित नहᱭ ह ै। 
 
 
Question Number 1-10 Are Of Multiple Choice Type Questions . 
 Select the Correct Option      
(1) If A =ቂ 2 −1 3−4 5 1ቃ    and B=   ൥2 34 −21 5

൩       then  
 
(A) Only AB is defined         (B) Only BA is defined         (C) AB and BA both are defined          
(D) AB and BA both are not  defined          
 



यᳰद A =ቂ 2 −1 3−4 5 1ቃ    तथा B=        ൥2 34 −21 5
൩तो , 

 
(A) केवल  AB पᳯरभािषत ह ै   (B)  केवल  BA    पᳯरभािषत ह ै   (C)AB तथा  BA दोनᲂ पᳯरभािषत ह ᱹ          
(D) AB तथा  BA दोनᲂ पᳯरभािषत नहᱭ  ह ᱹ| 
 
 
(2) If  A =ቂ0 11 0ቃ, then A2 is equal to  
 

(A) ቂ0 11 0ቃ (B) ቂ1 01 0ቃ(C) ቂ0 10 1ቃ (D ቂ1 00 1ቃ 
 
यᳰद A =ቂ0 11 0ቃ, तो A2 बराबर ह ै 
 

(A)  ቂ0 11 0ቃ (B) ቂ1 01 0ቃ (C) ቂ0 10 1ቃ (D ቂ1 00 1ቃ 
 
(3)   The value of λ for which the vectors Ԧܽ =2ଓ+̂λଔ̂ + ෠݇ and ሬܾԦ = ଓ ̂+2ଔ̂+3 ෠݇ are orthogonal is  
(A) 0           (B) 0          (C)  3/2             (D)-5/2 
 
यᳰद सᳰदश  Ԧܽ =2ଓ+̂λଔ̂ + ෠݇ और सᳰदश ሬܾԦ = ଓ ̂+2ଔ̂+3 ෠݇लाि᭥बक (orthogonal) हᲂ  तो λ का मान ह ै 
 
(A) 0          (B) 0            (C)  3/2             (D)-5/2 
 
(4) Let  A and B be two events such that P(A)=0.6, P(B)=0.2 and P(A/B)=0.5 then P(A'/B') equals 
(A) 1/10    ( B )3/10   (C) 3/8         (D) 6/7 
मान लीिजए ᳰक A तथा B दो घटनाएऐंसी हᳰᱹक P(A)=0.6,P(B)=0.2 तथा P(A/B)=0.5 P(A'/B') बराबर होगा 
(A)1/10     ( B )3/10   (C) 3/8       (D) 6/7 
(5) Distance of the point (α,β,γ) from y axis is  
(A)β         (B)|ߚ|      (C) หߚ + ଶߙห  (D) ඥ|ߛ| +  ଶߛ
ᳲबद ु(α,β,γ) कᳱ   y अᭃ से दरूी  ह ै 
(A) β         (B)|ߚ|     (C) หߚ + ଶߙห   (D) ඥ|ߛ| +  ଶߛ
(6) If tanିଵ ݔ + tanିଵ ݕ = ସగ

ହ , then cotିଵ ݔ + cotିଵ  ݏ݈ܽݑݍ݁ ݕ

(A) గହ (B) ଶగ
ହ                     (C)  ଷగ

ହ                   (D)π 



यᳰद tanିଵ ݔ + tanିଵ ݕ = ସగ
ହ , तो cotିଵ ݔ + cotିଵ  बराबर हœ ݕ

(ܣ) గ
ହ                  (B) ଶగ

ହ                     (C)  ଷగ
ହ                  (D)π  

(7) A bag contains 5 red and 3 blue balls three balls drawn at random without replacement the probability of getting exactly one ball is 
(A) 45 /196       ( B )135/392          (C)5/56           (D) 15/29 
एक थलैे  मᱶ 5 लालतथा 3 नीली गᱶद ह ै। यᳰद 3 गᱶदिबना ᮧित᭭थापन के िनकाली जाती ह।ैएक लाल रंग कᳱ गᱶद िनकालन ेकᳱᮧाियकता-- 
(A) 45 /196      ( B )135/392          (C) 15/56           (D) 15/29 
(8) ׬ ݁௫(cos sin-ݔ  dx equals to (ݔ
(A)݁௫ cos ݔ + ܿ                      (B)݁௫ sin ݔ + ܿ 
 (C)−݁௫ cos ݔ + ܿ                    (D) − ݁௫ sin ݔ + ܿ 
׬ ݁௫(cos sin-ݔ  ै dx का मान ह (ݔ
(A)݁௫ cos ݔ + ܿ                      (B)݁௫ sin ݔ + ܿ 
 (C)−݁௫ cos ݔ + ܿ                  (D) − ݁௫ sin ݔ + ܿ 
(9) Reflection of the point (α,β,γ) in the xy plane is  
(A)(α,β,0)   (B)(0,0,γ)  (C) |(−α, −β, γ) | (D) (α,β,-γ)  
xy स᭥तल मᱶ ᳲबद ू(α,β,γ) का  परावतᭅन ह ै 
(A)(α,β,0)   (B)(0,0,γ)  (C) |(−α, −β, γ) | (D) (α,β,-γ)  
(10)Planes 2x-y+4z=5 and 5x-2.5y+10z =6 are: 
(A)Perpendicular to each other                 (B) Parallel 
(C)Intersect at y axis                                    (D) passes through point (0.0.5/4) 
समतल 2x-y+4z=5 तथा  5x-2.5y+10z =6 है : 
(A) पर˙र लɾ                                           (B) समांतर 
(C) y अᭃ पर ᮧितवेदन करते ह ᱹ                (D)िबंदु (0.0.5/4)से गुजरते ह ᱹ 



(Q 11-Q15) Fill in the blanks  
(Q 11-Q15) įरƅ ̾थान भįरये  
(11)The domain of the function f:R→ ܴ defined by f(x)=√ݔଶ + ݔ3 + 2 is --------------------- 
f(x)=√ݔଶ + ݔ3 + 2᳇ारा पᳯरभािषत फलनf:R→ ܴका ᮧांत------- ह ै 
(12)The function f(x)=ቊୱ୧୬ ௫

௫ + cos ,ݔ ݔ݂ܫ ≠ 0
݇,                   If  ݔ = 0

  is continuous at x=0, then the value of k is -------- 

यᳰदफलनf(x)=ቊ
ୱ୧୬ ௫

௫ + cos ,ݔ यᳰद ݔ ≠ 0
݇,                   यᳰद  ݔ = 0

  ᳲबद ुx=0 पर संतत ह ै 

 तो  k का मान ह-ै------------------------- 
(13)If f(x) =, ଵ

ସ௫మାଶ௫ାଵthen its maximum value is------------------ 

यᳰदf(x) =, ଵ
ସ௫మାଶ௫ାଵ , तो इसका उ᭒ᱫम मान − − − − − − − − − −ह ै 

                                          OR 
The equation of normal to the curve y=sinx at (0,0) is___________ 
वᮓ y=sinxके (0,0) पर अिभल᭥ब का  समीकरन __________ ह ै
(14)If A is a matrix of order 3x3, then   |3ܣ| =  − − − − − − − −  
यᳰद A एक 3X3 कोᳯट का आ᳞ूह ह ै तो |3ܣ|= ---------------------- 
(15)Cartesian equation of the plane ݎԦ.(ଓ̂+ଔ̂ - ෠݇)=2 is--------------- 
स᭥तल ݎԦ.(ଓ̂+ଔ̂ - ෠݇)=2 का कातᱮये समीकरन ----------------- ह.ै  
                                    OR   
The value of the expression ห Ԧܽ × ሬܾԦหଶ( Ԧܽ. ܾ)ሬሬሬሬԦଶis_______________ 
ʩंजकหࢇሬሬԦ × .ሬሬԦࢇ)ሬሬԦห૛࢈   ------------------------                                     ै ሬሬሬሬԦଶ मान ह(࢈
(Q16-Q20) Answer the following questions  



(Q16-Q20) िन᳜ ᮧ᳤ो के उᱫर िलİखये 

(16) If cos2θ=0 then ϐind the value of อ 0 cosθ sinθcosθ sinθ 0sinθ 0 cosθ
อ

ଶ
 

यᳰदcos20=ߠ  तबอ 0 ߠݏ݋ܿ ߠݏ݋ܿߠ݊݅ݏ ߠ݊݅ݏ ߠ݊݅ݏ0 0 ߠݏ݋ܿ
อ

ଶ
का मान ᭄ात कᳱिजए 

(17)Evaluate ׬ ଵ
(ଶ௫ା௫௟௢௚௫)dx 

׬ ଵ
(ଶ௫ା௫௟௢௚௫) dx  का मान ǒात कीिजए। 

(18)Find ׬ ଷାଷ ୡ୭
௫ାୱ୧ dx 

 
׬             ଷାଷ ୡ୭

௫ାୱ୧୬ ௫  ᭄ात कᳱिजए। 
OR 

Evaluate׬ (ଵାୡ୭ୱ ௫)
௫ାୱ୧୬ dx 

 
׬                (ଵାୡ୭ )

௫ାୱ୧୬ ௫  ᭄ात कᳱिजए। 
  (19) Evaluate 
න ݔ݀

sinଶ ݔ cosଶ .ݔ
 

 
׬ ௗ௫

ୱ୧୬మ ௫ ୡ୭ୱమ ௫. ᭄ात कᳱिजए। 
 (20)Find the general solution of differential equation  
xௗ௬

ௗ௫+2y=ݔଶ 
अवकल समीकरण 
xௗ௬

ௗ௫+2y=ݔଶ का ᳞ापक हल ᭄ात कᳱिजये । 
  SECTION B  Question 21-26 each question carries 2 marks 
ᮧ᳤ सं᭎या 21-26 ᮧ᭜येक ᮧ᳤ दो अंक का  ह ै 



(21) If Ԧܽ + ሬܾԦ + Ԧܿ =0 and | Ԧܽ|=3,ห ሬܾԦห =5,| Ԧܿ|=7 then find the value of Ԧܽ ሬܾԦ + ሬܾԦ Ԧܿ + Ԧܿ Ԧܽ 
यᳰद Ԧܽ + ሬܾԦ + Ԧܿ =0 तथा | Ԧܽ|=3,ห ሬܾԦห =5,| Ԧܿ|=7 तो Ԧܽ ሬܾԦ + ሬܾԦ Ԧܿ + Ԧܿ Ԧܽ का मान ᭄ात कᳱिजये । 
 OR  
For the given vectors, Ԧܽ=3ଓ̂ -ଔ̂ +2 ෠݇ and ሬܾԦ= -2ଓ෡  +ଔ̂ - ෠݇ find the unit vector in the direction of 
vector Ԧܽ+ ሬܾԦ. 
सᳰदशᲂ Ԧܽ=3ଓ̂ -ଔ̂ +2 ෠݇तथा ሬܾԦ= -2ଓ෡  +ଔ̂ - ෠݇ , ( Ԧܽ+ ሬܾԦ)के अनुᳰदश माᮢक सᳰदश ᭄ात कᳱिजय े।  
(22) Write tanିଵ( ୡ୭ୱ ௫

ଵିୱ୧୬ ௫), ିగ
ଶ < ݔ < ଷగ

ଶ  in the simplest form 
tanିଵ( ୡ୭ୱ ௫

ଵିୱ୧୬ ௫), ିగ
ଶ < ݔ < ଷగ

ଶ को सलᱫम ᱨप मᱶ िलिखए।  
 

OR 
Find gof and fog ,if f:R→R and g:R→R are given by f(x)=cosx and g(x)=3x2 then show that gof≠fog 

यᳰद  f:R→R तथा  g:R→R फलन   ᮓमश: f(x)=cosxतथा g(x)=3x2᳇ारा पᳯरभािषत ह ैतो gof और fog ᭄ात ᳰकिजये । िस᳍ कᳱिजए ᳰक gof≠fog 
(23) If y=A sin x.+ B cos x , then prove that ୢଶ୷

ୢ୶ଶ + ݕ = 0. 
यᳰद y=A sin x.+ B cos x तो िस᳍ कᳱिजये ᳰक ୢଶ୷

ୢ୶ଶ + ݕ = 0. 
.(24)  A particle moves along the curve 6y=x3+2 . Find the points on the curve at which the y ordinate is changing 2 times as fast as the x coordinate. 
एक कण वᮓ 6y=x3+2 के अनगुत गित कर रहा ह ᱹ| वᮓ पर उन िब᭠दᲐु को ᭄ात कᳱिजये जबᳰक x िनदᱷशांक ᳰक तुलना मᱶ y िनदᱷशाकं दगुुनी तीᮯता से बदल रहा ह ै| 

(25) Find the angle between the lines 
 ሬ࢘Ԧ = (2ଙ̂ - 5ଚ̂ +࢑෡) + λ(3ଙ̂+2ଚ̂+6࢑෡) and  ሬ࢘Ԧ= (7ଙ̂-6࢑෡) + μ(ଙ̂ + 2ଚ̂+2࢑෡) 
रेखाᲐ ሬ࢘Ԧ = (2ଙ̂ - 5ଚ̂ +࢑෡) + λ(3ଙ̂+2ଚ̂+6࢑෡) तथा ሬ࢘Ԧ= (7ଙ̂-6࢑෡) + μ(ଙ̂ + 2ଚ̂ +2࢑෡) के बीच का कोण ᭄ात कᳱिजये | 
(26) Four cards are drawn successively without replacement from a well shuffled deck of 
52 playing cards. What is the probability that ‘only 2 cards are spades’? 
52 पᱫᲂ ᳰक एक ग᲻ी मᱶ से यᳰᮤचा᭒या िबना ᮧित᭭तािपत ᳰकये गए 4 पᱫे िनकाले गए | दोनᲂ पᱫᲂ के कुदाल 
काडᭅ होने कᳱ ᮧाियकता ᭄ात कᳱिजये | 



 
SECTION- C 

(27) Show that the function f in A= R-ቄଶ
ଷቅdefined as f(x) =ସ௫ାଷ

଺௫ିସ is one-one and onto. 

Hence, find ݂ିଵ. 

दशाᭅइए  ᳰक A= R-ቄଶ
ଷቅ मᱶ , f(x)=ସ௫ାଷ

଺௫ିସ ᳇ारा पᳯरभािषत फलन एकैकᳱ और आचादक ह ै| अतः ݂ିଵ ᭄ात 
कᳱिजये | 
(28)If cosିଵ ቀ௫మି௬మ

௫మା௬మቁ=cotିଵ ܽ find ௗమ୷
ௗ௫మ 

यᳰदcosିଵ ቀ௫మି௬మ
௫మା௬మቁ=cotିଵ ܽ  तो ௗమ୷

ௗ௫మ ᭄ातकᳱिजये| 
OR 
If sin )x sin=ݕ ܽ + prove that ௗ௬ ,(ݕ

ௗ௫=௦௜௡మ(௔ା௬)
ୱ୧୬ ௔  

यᳰद sin )xsin=ݕ ܽ + ह,ै तो िस᳍ कᳱिजये ᳰक ௗ௬ (ݕ
ௗ௫=௦௜௡మ(௔ା௬)

ୱ୧୬ ௔  

(29) Solve the differential equation:- 
ݔ ௗ௬

ௗ௫= ݕ − ݊ܽݐݔ ቀ௬
௫ቁ 

अवकल समीकरण  
ݔ ௗ௬

ௗ௫ = ݕ − ݊ܽݐݔ ቀ௬
௫ቁको हल कᳱिजये : 

 
(30)  Find: ׬ ଷ௫ାହ

௫మାଷ௫ିଵ  ݔ݀
᭄ात कᳱिजये ׬ ଷ௫ାହ

௫మାଷ௫ିଵ଼  ݔ݀



(31) Four cards are drawn one by one with replacement from a well shuffled deck of 
playing cards. Find the probability that at least three cards are of diamonds. 
अ᭒छी ᮧकार से फᱹटी गयी ताश कᳱ ग᲻ी मᱶ से एक के बाद एक चार पᱫे ᮧित᭭थापना सिहत िनकले गए | 
ᮧाियकता ᭄ात कᳱिजये ᳰक कम से कम तीन पᱫे ᲊट के आये |  

OR 
The probability of two students A and B coming to school on time are ଶ

଻and ସ଻ respectively. 
Assuming that the events ‘A coming on time’ and ‘B coming on time’ are independent. Find 
the probability of only one of them coming to school on time. 
दो िव᳒ाᳶथयᲂ A और B के समय पर आने ᳰक ᮧियᲦायᱶ ᮓ᭥शः ଶ

଻ और ସ
଻ ह ᱹ| मािनए ᳰक, A.ᇱ  समय पर आताह ै′ 

और ′ܤसमय पर आताह ै′ ᭭वत᭠ᮢ घटनाए ंह ᱹ, तो ᮧाियकता ᭄ात कᳱिजये ᳰक उनमे से एक ही िव᳒ालय मᱶ 
समय पर आता ह ै| 
(32) A manufacturer produces nuts and bolts. It takes one hour of work on machine A and 
three hours on machine B to produce a package of nuts. It takes three hours on machine A 
and one hour on machine B to produce package of bolts. He earns a profit of Rs. 35 per 
package of nuts and Rs. 14 per package of bolts. How many packages of each should be 
produced each day so as to maximize his profit, if he operates each machine for almost 12 
hour a day? Convert it into an LPP and solve graphically. 
एक िनमाᭅणकताᭅ नट और बो᭨ट का िनमाᭅण करता ह|ै एक पाकेट नटᲂ के िनमाᭅण मᱶ मशीन A पर एक घंटा और 
मशीन B पर तीन घंटे काम करना पड़ता ह ै|जबᳰक एक पैकेट बो᭨ट के िनमाᭅण मᱶ तीन घटें मशीन A पर और 
एक घंटा मशीन B पर काम करना पड़ता ह ै| वह नटᲂ से Rs. 35 ᮧित पैकेट और बो᭨टᲂ पर Rs. 14 ᮧित 
पैकेट लाभ कमाता ह ै| यᳰद ᮧितᳰदन मिचनᲂ का अिधकतम उपयोग 12 घंटे ᳰकया जाए तोह ᮧ᭜येक (नट और 



बो᭨ट ) के ᳰकतन ेपैकेट उ᭜पाᳰदत ᳰकये जाए ँताᳰक अिधकतम लाभ कमाया जा सके |LPP मᱶ बदलकर ᮕाफ 
᳇ारा हल कᳱिजय े| 
 

SECTION-D 
(33)  Using elementary row transformation find the inverse of the matrix 

൥3 0 −12 3 00 4 1
൩ 

  ᮧारंिभक पंिᲦ ᱨपा᭠तरणᲂ ᳇ारा आ᳞ूह  

൥3 0 −12 3 00 4 1
൩का ᳞ु᭜ᮓम ᭄ात कᳱिजय े|  

                                                    OR/ अथवा 
Using matrices solve the following system of linear equations:- 
2x+3y+10z=4 
4x-6y+5z=1 
6x+9y-20z=2 
                                                          
आ᳞ूहᲂ का ᮧयोग कर िन᳜िलिखत रैिखक समीकरण िनकाय को हल कᳱिजय े: 
2x+3y+10z=4 
4x-6y+5z=1 
6x+9y-20z=2 
 



(34) Using the method of integration find the area of the region bounded by the lines         
3x-2y+1=0, 2x+3y-21=0 and x-5y+9=0. 
समाकलन िविध का उपयोग करते ᱟए ऐसे ᭃेᮢ का ᭃेᮢफल ᭄ात कᳱिजय ेजो ᳰक रेखाᲐ  
3x-2y+1=0, 2x+3y-21=0 तथा  x-5y+9=0 से िघरा ᱟआ ह ै| 
 
(35)Show that the height of the cylinder, which is open at the top, having a given surface 
area and greatest volume is equal to the radius of its base. 

ᳰदखाइए कᳱ अिधकतम आयतन के और ᳰदए गए पृ᳧ीय ᭃेᮢफल के बलेन (िजसका उपरी भाग खुला हो) ᳰक उचाई बेलन के आधार कᳱ िᮢ᭔या के बराबर होगी | 
                                                      OR / अथवा 
The sum of the perimeters of circle and a square is K, where K is some constant. Prove that the 
sum of their areas is least when the side of the square is twice the radius of the circle. 
एक वᱫृ और एक वगᭅ के पᳯरमापᲂ का योगफल K ह,ै जहा ँK एक अचर ह ै|िस᳍ कᳱिजये ᳰक उनके ᭃेᮢफलᲂ का योगफल िन᮫तम ह ै, जब वगᭅ ᳰक भुजा वृᱫ ᳰक िᮢ᭔या ᳰक दगुुनी ह ै| 
(36) Find the coordinates of the foot Q of the perpendicular drawn from the point P (1,3,4) to the 
plane  2x-y+z+3=0. Find the distance PQ and the image of P treating the plane as a mirror. 
ᳲबद ुP (1,3,4) से समतल 2x-y+z+3=0 पर खᱭचे गए ल᭥ब के पाद Q के िनदᱷशांक ᭄ात कᳱिजय े| ल᭥बवत दरूी PQ तथा समतल को दपᭅण लेते ᱟए इस ᳲबद ुP  का ᮧितिभ᭥ब भी ᭄ात कᳱिजये| 
 
 
 
 
 
 



SOLUTION/ ANSWER KEY OF PRACTICE PAPER-2  
CLASS XII MATHEMATICS 

2019-20 
Q NO  VALUE POINTS 

1 (C) AB and BA both are  defined   
2 (D) ቂ1 00 1ቃ 

 
3 (D)-5/2 
4 (A)1/10 
5 (D) ඥߙଶ +  ଶߛ
6 (A) గହ 
7 (C) 15/56 
8 (A) ݁௫ cos ݔ + ܿ 
9 (D) (α,β,-γ) 

10 (B)Parallel 
11 Domain =  (−∞, 1] ⋃[2, ∞) 
12 2 
13 Maximum value is ସଷ 

ORx+y=0 
 |ܣ|27 14
15 x+y-z=2   OR 

| Ԧܽ|ଶหሬܾԦหଶ 
16 −3

√1 −  ଶݔ
17 log|2 + log   c+|ݔ
18 3log|(ݔ + sin  c OR+|(ݔ

log|ݔ + sin    c+|ݔ
19 tan ݔ + cot ݔ + ܿ  
20 y=௫రାୡ

ସ௫మ  
 

21 ( Ԧܽ + ሬܾԦ + Ԧܿ). ( Ԧܽ + ሬܾԦ + Ԧܿ)=0 
⇒ Ԧܽ. Ԧܽ+ Ԧܽ. ሬܾԦ + Ԧܽ. Ԧܿ+ ሬܾԦ. Ԧܽ+ ሬܾԦ. ሬܾԦ+ ሬܾԦ. Ԧܿ+ Ԧܿ. ሬܾԦ+ Ԧܿ. Ԧܿ=0 
⇒ | Ԧܽ|ଶ+หሬܾԦหଶ+| Ԧܿ|ଶ+2(ܽሬሬሬሬԦ ሬܾԦ+ ሬܾԦ Ԧܿ+ Ԧܿ Ԧܽ)=0 



⇒ (ܽሬሬሬሬԦ ሬܾԦ+ ሬܾԦ Ԧܿ+ Ԧܿ Ԧܽ)=ି଼ଷ
ଶ  

OR 
Given vectors are Ԧܽ=3ଓ ̂-ଔ̂ +2 ෠݇ and ሬܾԦ= -2ଓ෡  +ଔ̂ - ෠݇, therefore , 
Ԧܽ+ ሬܾԦ.=(3-2)ଓ+̂(-1+1)ଔ̂+(2-1) ෠݇ 
⇒ Ԧܽ+ ሬܾԦ=.=1. ݅ +  0. ଔෝ+1. ෠݇=ଓ+̂ ෠݇ 
Hence unit vector in the direction of ( Ԧܽ+ ሬܾԦ) is , 
(௔ሬԦା௕ሬԦ) 

ห(௔ሬԦା௕ሬԦ) ห  =ప̂ା௞෠
√ଶ  = ଵ

√ଶ ଓ̂ + ଵ
√ଶ ෠݇ 

 
22 tanିଵ( cos ݔ

1 − sin  (ݔ
=tanିଵ ൤ ௖௢௦మೣ

మି௦௜௡మೣ
మ

௖௢௦మೣ
మା ௦௜௡మೣ

మି ଶ௦௜ ೣ
మ௖௢௦ೣ

మ
൨ 

=tanିଵ(௖௢௦ೣ
మା ௦௜௡ೣ

మ
௖௢௦ೣ

మି௦௜௡ೣ
మ
 ) 

=tanିଵ[ ଵା ୲ୟ୬ೣ
మ

ଵି୲ୟ୬ೣ
మ
] 

=tanିଵ[tan( గ
ସ+௫

ଶ)] 
=గ

ସ+௫
ଶ 

OR 
f(x)=cosx  ,                                                                              g(x)=3x2 
f(x)=cosx 
f(x)=cosx⇒f(g(x))=cosg(x) 
⇒fog(x)=cos 3x2 

g(x)=3x2⇒g(f(x))=3f(x)2 
gof(x)=3cos2x 

Hence gof≠fog 
 

ݕ݀ 23
  Acos x+ B(-sinx)=Acos x _Bsin x=ݔ݀
ୢଶ୷
ୢ୶ଶ= A(-sin x) –B cos x=-A sin x –B cos x 
 

24 According to to question, 
we have to find out the point on the curve at which the y coordinate is changing 2 times 
as fast as the x - coordinate.ie ; ݀ݕ

ݔ݀ݐ݀
ݐ݀

ݕ݀<=2=
 now equation of the curve 6y = x³ + 2 , 2=ݔ݀

ݕ6݀<=
ݕ3x2=>2݀=ݔ݀

 x2=ݔ݀



now, put x = 4 in 6y = x³ + 2=>2x2=x2 
=>x=±2 
When x=2  
6y = 2³ + 2 = 10 
 => y = 10/6 
=>y=5/3 
hence, a point on the curve is (2,5/3) 
When x=-2  
6y =(- 2)³ + 2 = -8+2=-6 
 => y = -1 
=>points on the curve will be (-2,-1),   (2,5/3) 
 

25 Given lines areሬ࢘Ԧ = (2ଙ̂ - 5ଚ̂ +࢑෡) + λ(3ଙ̂+2ଚ̂+6࢑෡) and  ሬ࢘Ԧ= (7ଙ̂-6࢑෡) + μ(ଙ̂ + 2ଚ̂ +2࢑෡) 
on compairing with ሬ࢘Ԧ=ࢇሬሬԦ1+ λ࢈ሬሬԦ1 and ࢇሬሬԦ2 +ૄ࢈ሬሬԦ2 we  get ࢈ሬሬԦ1=3ଙ̂+2ଚ̂+6࢑෡ and ࢈ሬሬԦ2=ଙ̂ + 2ଚ̂ +2࢑෡ 
angle between the lines is given by  

cosߠ =ቤ ௕ଵሬሬሬሬሬԦ௕ଶ ሬሬሬሬሬሬԦሬሬሬሬሬሬሬሬሬሬሬሬԦ
ห௕ଵሬሬሬሬሬԦหห௕ଶሬሬሬሬሬԦหቤ  =

(૜ଙ̂ା૛ଚ̂ା૟࢑෡)(ଙ̂ ା ૛ଚ̂ ା૛࢑෡
√ସଽ√ଽ                = ଵଽ

ට49ට9= ଵଽ
଻௫ଷ =cos−1 ଵଽ

ଶଵ 

 
 

26 No. of spade cards in a pack of 52 playing cards =13 
Let E: getting a spade 
∴ P (E) =ଵଷ

ହଶ, P (E) = ଷଽ
ହଶ 

Therefore, P (only 2 cards are spades) = 4C2ଵଷ
ହଶ . ଵଷ

ହଶ . ଷଽ
ହଶ . ଷଽ

ହଶ = ହସ
ଶହ଺ 



27 For x1, x2  ߳A, let f(x1)=f(x2)  
ସ௫భାଷ
଺௫భିସ=ସ௫మାଷ

଺௫మିସ 
ଵݔ4) + ଶݔ6 )(3 − ଵݔ6) =(4 − ଶݔ4 )(4 + 3) 
⇒ x1=x2 

Hence, f is one-one. 
For any y ߳A s.t y= ସ௫ାଷ

଺௫ିସ ∋ x such that 
6xy-4y=4x+3 
⇒ x=ସ௬ାଷ

଺௬ିସ ∈ A 

Also, f(x) = f ቀସ௬ାଷ
଺௬ିସቁ = ସቀర೤శయ

ల೤షరቁାଷ
଺ቀర೤శయ

ల೤షరቁିସ = y 

⇒f(x) is onto. Since, f(x) is one-one and onto, therefore ݂ିଵ exists and ݂ିଵ(y) = ସ௬ାଷ
଺௬ିସ.  

 

 28 Here cosିଵ ቀ௫మି௬మ
௫మା௬మቁ=cotିଵ ܽ  

⇒௫మି௬మ
௫మା௬మ = cos( cotିଵ ܽ) 

Applying componendo and dividendo, we get :௫మି௬మା௫మା௬మ
௫మି௬మା௫మି௬మ=ୡ୭ୱ( ୡ୭୲షభ ௔)ାଵ

ୡ୭ୱ( ୡ୭୲షభ ௔)ିଵ 

⇒ ଶ௫మ
ିଶ௬మ=ୡ୭ୱ( ୡ୭୲షభ ௔)ାଵ

ୡ୭ୱ( ୡ୭୲షభ ௔)ିଵ 

⇒ ௗ
ௗ௫ (௫మ

௬మ)= ௗ
ௗ௫ (− ୡ୭ୱ ( ୡ୭୲షభ ௔)ାଵ

ୡ୭ୱ ( ୡ୭୲షభ ௔)ିଵ) 

⇒ ୷ଶ୶ ଶ୶ି୶ଶ୶ଶ୷೏೤
೏ೣ(௬మ)మ =0 



⇒y-xௗ௬
ௗ௫ = 0 ∴ ௗ௬

ௗ௫=௬
௫---------(i) 

Now ௗ
ௗ௫ ቀௗ௬

ௗ௫ቁ=ௗమ୷
ௗ௫మ= ௗ

ௗ௫ ቀ௬
௫ቁ⇒ௗమ୷

ௗ௫మ=     ୶೏೤
೏ೣି௬௑ଵ

୶ଶ  

⇒  ௗమ୷
ௗ௫మ=୶೤

ೣି௬
୶ଶ      =଴    

୶ଶ   by (i) 
hence ௗమ୷

ௗ௫మ=0 
OR 
 sin y = x sin(a+y) ⇒ x = ୱ୧୬ ௬

ୱ୧୬(௔ା௬) 
Differentiating w.r.t y, we get, 
ௗ௫
ௗ௬= ୱ୧୬(௔ା௬) ୡ୭ୱ ௬ିୱ୧୬ ௬ ୡ୭ୱ(௔ା௬)

௦௜௡మ(௔ା௬)  
ௗ௫
ௗ௬ = ୱ୧୬ (௔ା௬ି௬)

௦௜௡మ(௔ା௬)  = ୱ୧୬ ௔ 
௦௜௡మ(௔ା௬) 

∴ ݕ݀
ݔ݀ = ܽ)ଶ݊݅ݏ  + ݕ

sin ܽ  
 

 29 The given differential equation can be written as 
ௗ௬
ௗ௫ = ௬௫ − ݊ܽݐ ቀ௬

௫ቁ 
Put ௬ 

௫ = andௗ௬ ݒ
ௗ௫ = ݒ  + ݔ ௗ௩

ௗ௫ , to get 
ݒ + ݔ ௗ௩

ௗ௫ = ݒ − ݔ ⇒ݒ݊ܽݐ ௗ௩
ௗ௫ =  ݒ݊ܽݐ−

⇒ cot v dv = ିଵ
௫ ,ݔ݀  ݐ݁݃ ݁ݓ ݏ݁݀݅ݏ ℎݐ݋ܾ ݃݊݅ݐܽݎ݃݁ݐ݊݅

log|ݒ݊݅ݏ| = − log|ݔ| +  ܿ݃݋݈



⇒log|ݒ݊݅ݏ| = ݃݋݈ ቚ ௖
௫ ቚ 

Solution of differential equation is: 
݊݅ݏ ቀ௬

௫ቁ=௖
௫  or  ݊݅ݏݔ ቀ௬

௫ቁ = ܿ 
 
 

׬ = 30 ଷ௫ାହ
௫మାଷ௫ିଵ଼ ଷଶ = ݔ݀ ׬ ଶ௫ାଷ

௫మାଷ௫ିଵ଼ ݔ݀ + ଵ
ଶ ׬ ଵ

௫మାଷ௫ିଵ଼  ݔ݀

=  3
2 න ݔ2 + 3

ଶݔ + ݔ3 − 18 ݔ݀ + 1
2 න 1

ቀݔ + ଷ
ଶቁଶ − ቀଽ

ଶቁଶ  ݔ݀

= 3
2 log|ݔଶ + ݔ3 − 18| + 1

18 ݃݋݈ ฬݔ − 3
ݔ + 6ฬ + ܿ   

 
31 P (at least 3 are diamonds) 

P(3)+ P(4)= 4C3ቀଵ
ସቁଷ ቀଷ

ସቁ +4C4ቀଵ
ସቁସ

 

= ቀଵ
ସቁସ (12 + 1) = ଵଷ

ଶହ଺ 

OR 
P (only one on time) =P (A) P (ܤത)+P (̅ܣ) P (B) 

= 2
7 × 3

7 + 5
7 × 4

7 

= 26
49 
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