
BLUE PRINT

Time Allowed : 3 hours         Maximum Marks : 80

S. No. Chapter
VSA / Case based 

(1 mark)

SA-I 
(2 marks)

SA-II 
(3 marks)

LA 
(5 marks)

Total

1. Relations and Functions 2(2) 1(2)* 1(3) – 4(7)

2. Inverse Trigonometric Functions 1(1) – – – 1(1)

3. Matrices 2(2) – – – 2(2)

4. Determinants 1(1)* 1(2) – 1(5)* 3(8)

5. Continuity and Differentiability 1(1)* 1(2) 2(6) – 4(9)

6. Application of Derivatives 1(1) 2(4) 1(3) – 4(8)

7. Integrals 2(2)# 1(2)* 1(3)* – 4(7)

8. Application of Integrals – 1(2) 1(3) – 2(5)

9. Differential Equations 1(1) 1(2)* 1(3)* – 3(6)

10. Vector Algebra 1(1) + 1(4) – – – 2(5)

11. Three Dimensional Geometry 2(2)# 1(2) – 1(5)* 4(9)

12. Linear Programming – – – 1(5)* 1(5)

13. Probability 2(2)# + 1(4) 1(2) – – 4(8)

Total 18(24) 10(20) 7(21) 3(15) 38(80)

*It is  a choice based question. 
#Out of the two or more questions, one/two question(s) is/are choice based.
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Mathematics 245

PART - A

Section - I

1. Find the number of discontinuous functions y(x) on [– 2, 2] satisfying x2 + y2 = 4.

OR

If y = sinx y+ , then find 
dy

dx
.

2. If matrix A = 
2 2

2 2

−

−









  and A2 = pA, then find the value of p.

3. Evaluate :  
cot

sin

x

x
dx

3∫
OR

Evaluate : ( )x x dx2

0

1

2 5+ +∫

MATHEMATICS

Subject Code : 041

Time allowed : 3 hours Maximum marks : 80

General Instructions :

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 

carries 56 marks.

2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions.

3. Both Part-A and Part-B have internal choices.

Part - A :

1. It consists of two Sections-I and II.

2. Section-I comprises of 16 very short answer type questions.

3. Section-II contains 2 case study-based questions.

Part - B :

1. It consists of three Sections-III, IV and V.

2. Section-III comprises of 10 questions of 2 marks each.

3. Section-IV comprises of 7 questions of 3 marks each.

4. Section-V comprises of 3 questions of 5 marks each.

5. Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section-V. 

You have to attempt only one of the alternatives in all such questions.

More ebooks at https://telegram.me/unacademyplusdiscountsPDF Watermark Remover DEMO : Purchase from www.PDFWatermarkRemover.com to remove the watermark

WWW.JEEBOOKS.IN



246 Class 12

4. 
  
a b c, ,  are three vectors, such that 

   
a b c+ + = 0,  


a =1,  


b = 2,


c = 3,  then find the value of 

     
a b b c c a⋅ + ⋅ + ⋅ .  

5. Given that, the events A and B are such that P(A) = 
1

2
,  P A B( )∪ =

3

5
 and P(B) = p. Then find the value of 

p, if A and B are mutually exclusive events.

OR

If E and F are event such that 0 < P(F) < 1, then show that P(E|F) + P(E|F) = 1.

6. Determine the degree and order of the differential equation 
d y

dx
e ydy dx

5

5

2
0+ + =

/

7. If 
2 5

8

6 2

7 3

x

x
=

−
,  then find the value of x.

OR

If A = 
−

−











2 4

1 2
,  then show that A2 is a null matrix.

8. If x is real, then find the minimum value of f(x) = x2 – 8x + 17.

9. Find the shortest distance between the lines 
x

m

y z a x

m

y z a

1 2
1 0 1 0

= =
−

= =
+

, .

OR

If the lines 
x y z x a y z−

=
−

=
− −

=
−

−
=

+2

1

9

2

13

3 1

1

2

2

3
and  are coplanar, then find the value of a.

10. If 
2 4

5 7 4

7 7 13

6

x y x

x x

y

y x

+

−









 =

−

+









 ,  then find the values of x and y.

11. Using properties of definite integrals, prove that 
x x

x x
dx

tan

sec cos
.

ec
0

2

4

π
π

∫ =

12. If a line has the direction ratios 4, –12, 18, then find its direction cosines.

13. Find the value of tan–1(1) + tan–1(0) – tan–1
( ).3

14. Let R be a relation on N defined by x + 2y = 8. Find the domain of R.

15. If P A P B( ) , ( )= =
3

10

2

5
 and P A B( ) ,∪ =

3

5
 then find the value of P(B|A).

16. Find the number of reflexive relations on a set having 6 elements.

Section - II

Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 

carries 1 mark.

17. Box A contain 1 white, 2 black and 3 red balls. Box B contain 2 white, 1 black and 1 red ball. Box C contain 4 
white, 5 black and 3 red balls. One box is chosen at random and two balls are drawn with replacement. These 
happen to be one white and one red.
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Mathematics 247

If E1, E2, E3 be the events that the balls drawn from box A, box B and box C respectively and E be the event 
that ball drawn are one white and one red.

Based on the above information answer the following questions.
(i) Probability that the ball drawn are one white and one red, given that the balls are from box A, is

 (a) 
1

6
 (b) 

2

6
 (c) 

3

5
 (d) 

1

7

(ii) Probability that the ball drawn are one white and one red, given that the balls are from box B, is

 (a) 
1

2
 (b) 

1

4
 (c) 

3

4
 (d) 

3

4

(iii) Probability that the ball drawn are one white and one red, given that balls are from box C, is

 (a) 
1

12
 (b) 

3

11
 (c) 

1

6
 (d) 

4

11

(iv) The value of P E Ei
i

( | )

=

∑
1

3

 is equal to

 (a) 
5

7
 (b) 

2

7
 (c) 

1

12
 (d) 

7

12

(v)  The probability that the ball drawn are from box B, it is being given that the balls drawn are one white 
and one red, is

 (a) 
3

7
 (b) 

4

7
 (c) 

5

7
 (d) 

1

7

18. A ship is pulled into harbour by two tug boats as shown in the figure.

x'

y'
O

x
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10

10

11

11

12

12

y

A

B

C

Based on the above information, answer the following questions :

(i) Position vector of A is

 (a) 11 2i j +  (b) 2 11i j +  (c) 2 11i j −  (d) 11 2i j −
(ii) Position vector of B is

 (a) 4 4i j +  (b) 6 6i j +  (c) 7 7i j +  (d) 3 3i j +

(iii) Find the vector AC
� ���

  in terms of i j 
,  .

 (a) 9 j  (b) −9 j  (c) 9i  (d) None of these

(iv) If 
�
ɵ ɵ ɵA i j k= + +2 3 , then its unit vector is

 (a) 
1

14

2

14

3

14

i j k  
+ +  (b) 

3

14

2

14 14

i j k  
+ +  (c) 

2

14

3

14 14

i j k  
+ +  (d) None of these

(v)  If  
�
ɵ ɵA i j= +2 3  and 

�
ɵ ɵB i j= +3 2 , then  | |


A = | |


B = ______ .

 (a) 5  (b) 7  (c) 11  (d) 13
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PART - B

Section -  III

19. If y = 3cos(logx) + 4sin(logx), then show that x
d y

dx
x

dy

dx
y2

2

2
0+ + = .

20. Solve the differential equation 
dy

dx
x x= log .

OR

Find the solution of the differential equation x
y

x

dy

dx
y

y

x
xsin sin









 =









 − .

21. Find the maximum and the minimum values (if any) of f (x) = x2.

22. Find the area bounded by the curve y = x2 and the line y = 3x.

23. Prove that the inverse of an equivalence relation is also an equivalence relation.

OR

Using principal value, find the value of cos cos
− 









1 13

6

π
.

24. The cartesian equation of a line is 3x + 1= 6y – 2 = 1 – z. Find the fixed point through which it passes, its 
direction ratios and also its vector equation.

25. Two balls are drawn one after another (without replacement) from a bag containing 2 white, 3 red and 5 blue 
balls. What is the probability that atleast one ball is red?

26. Find the interval in which f (x) = x3 – 3x2 – 9x + 2 is increasing.

27. If A =










2 3

1 5
, then find A–1.

28. Evaluate : 
sin( )

sin( )

x

x
dx

−

+∫
α

α
OR

Evaluate : x x

x x
dx

− −

+ −
∫

3

1 3
1

2

( )
Section - IV

29. For what value of l, the function defined by f x
x x

x x
( )

( ),

,

=
+ ≤

+ >







λ 2
2 0

4 6 0

if

if

 is continuous at x = 0? Hence check 

the differentiability of f(x) at x = 0.

30. Draw the graph of y = |x + 1|and using integration, find the area below y = |x + 1|, above x - axis and between 
x = – 4 to x = 2.

31. Evaluate : 
cos

( sin )( sin )

x

x x
dx

1 2− −∫
OR

Evaluate : 2
3

0

4

tan
/

x dx
π

∫
32. The perimeter of a triangle is 10 cm. If one of the side is 4 cm, then what are the two sides of the triangle for 

its maximum area?
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33. If y = cot
log

log log

− −

+















1

2

2

x x

e x

x

x x
, then find 

dy

dx
.

34. Find the solution of the differential equation y x
dy

dx
x

dy

dx
− = +









2 1

2  given that y = 1 when x = 1.

OR

Solve the following initial value problem : (xey/x + y)dx = xdy, y(1) = 1

35. Check whether the  function f from the set of natural numbers to integers is defined by 

f n

n
n

n
n

( )

,

,

=

−

−









1

2

2

when is odd

when is even

 is one-one and onto or not.

Section - V

36. If A =

−

− −

−

















2 1 1

1 2 1

1 1 2

 and B =

−

−

















3 1 1

1 3 1

1 1 3

,  then find the product AB and use this result to solve the following 

system of linear equations 2x – y + z = –1, –x + 2y – z = 4 and x – y + 2z = –3.

OR

If A =

















1 1 1

1 0 2

3 1 1

,  then find A–1. Hence, solve the system of equations x + y + z = 6, x + 2z = 7, 3x + y + z = 12.

37. Find the equation of plane passing through the points (3, 4, 1) and (0, 1, 0) and parallel to the line 

x y z+
=

−
=

−3

2

3

7

2

5
.

OR

Find the image of the point (2, –1, 5) in the line 
x y z−

=
+

−
=

+

−

11

10

2

4

8

11
. Also, find the equation of the line 

joining the given point and its image. Find the length of that line segment also.

38. Determine graphically the minimum value of the objective function
 Z = 4x1 + 5x2
Subject to the constraints : 
 2x1 + x2 ≥ 7; 
 2x1 + 3x2 ≤ 15;
 x2 ≤ 3;
 x1, x2 ≥ 0.

OR

Solve the following LPP graphically.
Maximize Z = x + 2y
Subject to the constraints :

 x + 2y ≥ 100

 2x – y < 0

 2x + y ≤ 200

 x, y ≥ 0.
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