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 MATHEMATICS      



   MATHEMATICS 

(Code No. 041) 

Session – 2019-20 

The Syllabus in the subject of Mathematics has undergone changes from time to time in 

accordance with growth of the subject and emerging needs of the society. Senior Secondary 

stage is a launching stage from where the students go either for higher academic education in 

Mathematics or for professional courses like Engineering, Physical and Biological science, 

Commerce or Computer Applications. The present revised syllabus has been designed in 

accordance with National Curriculum Framework 2005 and as per guidelines given in Focus 

Group on Teaching of Mathematics 2005 which is to meet the emerging needs of all categories 

of students. Motivating the topics from real life situations and other subject areas, greater 

emphasis has been laid on application of various concepts. 

Objectives 

The broad objectives of teaching Mathematics at senior school stage intend to help the students: 

 to acquire knowledge and critical understanding, particularly by way of motivation and

visualization, of basic concepts, terms, principles, symbols and mastery of underlying

processes and skills.

 to feel the flow of reasons while proving a result or solving a problem.

 to apply the knowledge and skills acquired to solve problems and wherever possible,

by more than one method.

 to develop positive attitude to think, analyze and articulate logically.

 to develop interest in the subject by participating in related competitions.

 to acquaint students with different aspects of Mathematics used in daily life.

 to develop an interest in students to study Mathematics as a discipline.

 to develop awareness of the need for national integration, protection of environment,

observance of small family norms, removal of social barriers, elimination of gender

biases.

 to develop reverence and respect towards great Mathematicians for their contributions

to the field of Mathematics.



CLASS-XII 

(2019-20) 
One Paper Max Marks:80 

No. Units No. of Periods Marks 

I. Relations and Functions 30 08 

II. Algebra 50 10 

III. Calculus 80 35 

IV. Vectors and Three - Dimensional Geometry 30 14 

V. Linear Programming 20 05 

VI. Probability 30 08 

Total 240 80 

Internal Assessment 20 

Unit-I: Relations and Functions 

1. Relations and Functions 15 Periods 

Types of relations: reflexive, symmetric, transitive and equivalence relations. One to one andonto 

functions, composite functions, inverse of a function. 

2. Inverse Trigonometric Functions  15 Periods 

Definition,  range,  domain,  principal  value  branch.  Graphs  of  inversetrigonometric 

functionsElementary properties of inverse trigonometricfunctions. 

Unit-II: Algebra 

1. Matrices 25 Periods 

Concept, notation, order, equality, types of matrices, zero and identity matrix, transpose of a matrix, 

symmetric and skew symmetric matrices. Operation on matrices: Addition and multiplication and 

multiplication with a scalar. Simple properties of addition, multiplication and scalar multiplication. 

Non- commutativity of multiplication of matrices and existence of non-zero matrices whose product 

is the zero matrix (restrict to square matrices of order 2).Concept of elementary row and column 

operations. Invertible matrices and proof of the uniqueness of inverse, if it exists; (Here all matrices 

will have real entries). 



2. Determinants                          25 Periods 

 

Determinant of a square matrix (up to 3 x 3 matrices), properties of determinants, minors, co-factors 

and applications of determinants in finding the area of a triangle. Adjoint and inverse of a square 

matrix. Consistency, inconsistency and number of solutions of system of linear equations by 

examples, solving system of linear equations in two or three variables (having unique solution) using 

inverse of a matrix. 

 

Unit-III: Calculus 

 

1. Continuity and Differentiability            20 Periods 
 
Continuity and differentiability, derivative of composite functions, chain rule, derivative of inverse 
trigonometric functions, derivative of implicit functions. Concept of exponential and logarithmic 
functions. 
 

Derivatives of logarithmic and exponential functions.Logarithmic differentiation, derivative of functions 

expressed in parametric forms. Second order derivatives. Rolle’s and Lagrange's Mean Value 

Theorems (without proof) and their geometric interpretation. 

 

2. Applications of Derivatives                    10 Periods 

 

Applications of derivatives: rate of change of bodies, increasing/decreasing functions, tangents and 

normals, use of derivatives in approximation, maxima and minima (first derivative test motivated 

geometrically and second derivative test given as a provable tool). Simple problems (that illustrate 

basic principles and understanding of the subject as well as real-life situations). 

 

3. Integrals            20 Periods 
 

Integration as inverse process of differentiation.Integration of a variety of functions by substitution, by 

partial fractions and by parts, Evaluation of simple integrals of the following types and problems 

based on them. 
 

dx

x ± a ,

dx

x ± a
,

dx

√a − x
,

dx

ax + bx + c
,

dx

ax
 

px + q

ax + bx + c
dx,

px + q

√ax bx + c
dx, a ± x  dx, x − a dx 

𝑎𝑥 + 𝑏𝑥 + 𝑐𝑑𝑥, (𝑝𝑥 + 𝑞) 𝑎𝑥 + 𝑏𝑥 + 𝑐 𝑑𝑥 

Definite integrals as a limit of a sum, Fundamental Theorem of Calculus (without proof).Basic 

properties of definite integrals and evaluation of definite integrals. 



4. Applications of the Integrals      15 Periods 

 

Applications in finding the area under simple curves, especially lines, circles/ parabolas/ellipses (in 

standard form only), Area between any of the two above said curves (the region should be clearly 

identifiable). 

  

5. Differential Equations          15 Periods 

 

Definition, order and degree, general and particular solutions of a differential equation.formation of 

differential equation whose general solution is given.Solution of differential equations by method of 

separation of variables, solutions of homogeneous differential equations of first order and first degree. 

Solutions of linear differential equation of the type: 

 

dy

dx
+ py = q, where p and q are functions of x or constants. 

d𝑥

d𝑦
+ px = q, where p and q are functions of y or constants. 

 
 
Unit-IV: Vectors and Three-Dimensional Geometry 

 
1. Vectors              15 Periods 

 
 

Vectors and scalars, magnitude and direction of a vector.Direction cosines and direction ratios of a 

vector. Types of vectors (equal, unit, zero, parallel and collinear vectors), position vector of a point, 

negative of a vector, components of a vector, addition of vectors, multiplication of a vector by a scalar, 

position vector of a point dividing a line segment in a given ratio. Definition, Geometrical 

Interpretation, properties and application of scalar (dot) product of vectors, vector (cross) product of 

vectors, scalar triple product of vectors. 

 

2. Three - dimensional Geometry            15 Periods 

 
Direction cosines and direction ratios of a line joining two points.Cartesian equation and vector 

equation of a line, coplanar and skew lines, shortest distance between two lines.Cartesian and vector 

equation of a plane.Angle between (i) two lines, (ii) two planes, (iii) a line and a plane.Distance of a 

point from a plane. 
  



 

Unit-V: Linear Programming 
 

 

1.  Linear Programming                     20 Periods 

 

Introduction, related terminology such as constraints, objective function, optimization, different types 

of linear programming (L.P.) problems, mathematical formulation of L.P. problems, graphical method 

of solution for problems in two variables, feasible and infeasible regions (bounded or unbounded), 

feasible and infeasible solutions, optimal feasible solutions (up to three non-trivial constraints). 

 

Unit-VI: Probability 

 

1.  Probability           30 Periods 

 

Conditional probability, multiplication theorem on probability, independent events, total probability, 

Bayes’ theorem, Random variable and its probability distribution, mean and variance of random 

variable. 

 

Prescribed Books: 

 

1) Mathematics Textbook for Class XI, NCERT Publications 

2) Mathematics Part I - Textbook for Class XII, NCERT Publication 

3) Mathematics Part II - Textbook for Class XII, NCERT Publication 

4) Mathematics Exemplar Problem for Class XI, Published by NCERT 

5) Mathematics Exemplar Problem for Class XII, Published by NCERT 

6) Mathematics Lab Manual class XI, published by NCERT 

7) Mathematics Lab Manual class XII, published by NCERT 

http://www.ncert.nic.in/exemplar/labmanuals.html 

 

  



 
MATHEMATICS (Code No. - 041) 

 
QUESTION PAPER DESIGN CLASS - XII 

 
(2019 - 20) 
 

Time: 3 hours              Max. Marks: 80 

 

S. 
No. 

Typology of Questions 

Very 
Short 
Answer-
Objectiv
e type 
(VSA) (1 
Mark) 

Short 
Answer-I 
(SA) (2 
Marks) 

Long 
Answer- 
I (SA) (4 
Marks) 

Long 
Answer 
(LA) (6 
Marks) 

Total 
Marks 

% 
Weightage 

 

1 

Remembering: Exhibit 
memory of previously 

learned material by recalling 
facts, terms, basic concepts, 

and answers. 

4 1 1 1 16 20 

2 

Understanding: 
Demonstrate understanding 

of facts and ideas by 
organizing, comparing, 
translating, interpreting, 
giving descriptions, and 

stating main ideas 

6 2 3 1 28 
35 

 

3 

Applying: Solve problems to 
new situations by applying 
acquired knowledge, facts, 
techniques and rules in a 

different way. 

6 2 1 1 20 25 

4 

Analysing : 
Examine and break 

information into parts by 
identifying motives or 

causes. Make inferences 
and find evidence to support 

generalizations 
Evaluating: 

Present and defend opinions 
by making judgments about 
information, validity of ideas, 
or quality of work based on a 

set of criteria. 
Creating: 

Compile information together 
in a different way by 

combining elements in a new 
pattern or proposing 
alternative solutions 

4 1 1 1 16 20 

 Total  20x1 =20 6x2 =12 6x4=24 4x6=24 80 100 
 



QUESTION-WISE BREAK-UP 

 

Type of 

Question 

Mark per 

Question 

Total No. of 

Questions 

Total Marks 

VSA 1 20 20 

SA 2 6 12 

LA I 4 6 24 

LA II  6 4 24 

Total   36 80 

 

1. No chapter wise weightage. Care to be taken to cover all the chapters 

2. Suitable internal variations may be made for generating various templates keeping the overall 

weightage to different form of questions and typology of questions same. 

 

Choice(s): 

 

There will be no overall choice in the question paper. 

However, 33% internal choices will be given. 

 

Note: For activities NCERT Lab Manual may be referred 
 

Conduct of Periodic Tests: 
 

Periodic Test is a Pen and Paper assessment which is to be conducted by the subject teacher. The 

format of periodic test must have questions items with a balance mix, such as, very short answer 

(VSA), short answer (SA) and long answer (LA) to effectively assess the knowledge, understanding, 

application, skills, analysis, evaluation and synthesis. The subject teacher will have the liberty of 

incorporating any other types of questions too. The modalities of the PT are as follows: 

 

a) Mode: The periodic test is to be taken in the form of pen-papertest. 
 

b) Schedule: In the entire Academic Year, three Periodic Tests in each subject may be 

conducted as follows: 

 

INTERNAL ASSESSMENT        20 MARKS 

Periodic Tests ( Best 2 out of 3 tests conducted)                      10 Marks 

Mathematics Activities                                                                                                   10 Marks 



Test Pre Mid-term (PT-I) Mid-Term (PT-II) Post Mid-Term (PT-III) 

Tentative Month July-August November December-January 

 

This is only a suggestive schedule and schools may conduct periodic tests as per their 

convenience. The winter bound schools would develop their own schedule with similar time 

gaps between two consecutive tests. 

 

c) Average of Marks: Once schools complete the conduct of all the three periodic tests, 

they will convert the weightage of each of the three tests into ten marks each for 

identifying best two tests. The best two will be taken into consideration and the average 

of the two shall be taken as the final marks for PT. 

d) The school will ensure simple documentation to keep a record of performance  

e) Sharing of Feedback/Performance: The students’ achievement in each test must be 

shared with the students and their parents to give them an overview of the level of 

learning that has taken place during different periods. Feedback will help parents 

formulate interventions (conducive ambience, support materials, motivation and morale-

boosting) to further enhance learning. A teacher, while sharing the feedback with 

student or parent, should be empathetic, non- judgmental and motivating. It is 

recommended that the teacher share best examples/performances with the class to 

motivate all learners. 
 

Assessment of Activity Work: 
 

Throughout the year any 10 activities shall be performed by the student from the 

activities given in the NCERT Laboratory Manual for the respective class ( XI or XII) 

which is available on the link : http://www.ncert.nic.in/exemplar/labmanuals.html A 

record of the same may be kept by the student. An year end test on the activity may be 

conducted at the School Level.   

 

The weightage are as under:  

 The activities performed by the student through out the year  

and record keeping       :                                                              5 marks   

 Assessment of the activity performed during the year end test:  3 marks 

 Viva-voce :                                                                                   2 marks  

 

 

 



 

SAMPLE QUESTION PAPER 
MATHEMATICS  

CLASS XII (2019-20) 
Time allowed: 3 hours                                                            Maximum Marks: 80  
General Instructions:  
(i) All questions are compulsory. 

 (ii) This question paper contains 36 questions. 
 (iii) Question 1- 20 in Section A  carrying 1 mark each. 
(iv) Questions 21-26 in Section B carrying 2 marks each.  
(v) Questions 27-32 in Section C  carrying 4 marks each.  
(vi) Questions 33-36 in Section D carrying 6 marks each. 
 
                                                          SECTION A 
 

1.Find the gof  if f{x) = 8x3 and g(x) = x1/3   

2.Find the value of    tan-1√3 – sec-1(-2)  

3.Find the principal value of sec-1(2/√3 )  

4.Find the cofactor of element a12 in the following  ,         
2 −3 5
6 0 4
1 5 7

 

5.Examine the continuity of the function f(x) = 2x2 – 1 at x = 3. 

6. Find the rate of change of the area of the circle with respect to its radius when 

 r = 4cm. 

        (A) 4       (B)   8휋    (C)휋       (D) 2휋 

7. Differentiate the function with respect to x,   sec ( tan√푥 )  

8. Integrate ∫   

     (퐴)푙표푔푥 + 퐶							(퐵)푙표푔(푙표푔푥		) + 퐶									(퐶)	푙표푔 푙표푔(푙표푔푥) + 퐶									(퐷)	푛표푛푒		     

9.Differentiate it with respect to x ,   log (log x),    where  x> 1 

10. If A= 푎 2
2 푎   and |퐴|3 =125 then find ” a” 



         (A)  ±3      (B)   5    (C)  2      (D)    ±	2 

11.Find the slope of the tangent on the curve y = 3x4 – 4x at x = 4. 

12.If P(A) = 1/2 , P(B) = 0 then find P(A/B)  

13.Find  if x and y are connected parameters x = 4t,  y = 4/t 

14. If f: R⇢R be given by f(x) = (3- x3 ) 1/3 then find f of 

15. For what value of ‘ a’ the vectors  2 횤̂ - 3 횥̂ + 4 푘  and a 횤̂ + 6 횥̂ - 8 푘 are collinear 

16.Using differentials, find the approximate value of √25.3up to 2 places of decimal. 

17.Evaluate ∫  dx  

18.Given that  P(퐴̅) = 0.4 , P(B) = 0.2 and P(A/B)= 0.5 find P ( A U B) . 

19.Two tailors, A and B, earn Rs. 300/- and Rs 400/- per day respectively. A can stich 
6 shirts and 4 pairs of trousers while B can stich 10 shirts and 4 pairs of trousers per 
day. To find how many days should each of them work and if it is decided to produce 
at least 60 shirts and 32 pairs of trousers at a minimum labour cost, formulate this as 
an LPP. 

20.If  휃is the angle between any two vectors  푎		⃑	푎푛푑	푏		⃑ then 푎⃗		. 푏⃗   = 푎⃗		푋		푏⃗   then 
휃 is equal to 

                 (A)  0      (B)       (C)  )         (D)    휋 

                                           SECTION B  

21.  If A =				
2 0 1
2 1 3
1 −1 7

, then find the value of A2– 3A + 2I.  

 
22.If the rate of change of volume of a sphere is equal to the rate of change of its 
radius then find its radius. 

23.Differentiate 














 
x
x 1211tan  with respect to x. 

 24.Evaluate ∫ 푥√푥 + 2 	dx 
 

 25.If   푎⃗ = 횤̂+ 횥̂ + 푘 ,  푏⃗ = 4 횤̂ − 2 횥̂ + 3푘   and	푐⃗ = 횤̂ − 2 횥̂ + 푘	,     find a vector of 
magnitude 6 units which is parallel to the vector   2	푎⃗ − 	푏⃗  + 3	푐⃗ 

  



 26.Find ∫ 푒 (
	

   ) dx 
  

SECTION C 

27.For 푤ℎ푎푡	푣푎푙푢푒푠	표푓푎	푎푛푑	푏	, 푡ℎ푒푓푢푛푐푡푖표푛푓푑푒푓푖푛푒푑	푎푠: 

푓(푥) =
3푎푥 + 푏, 푖푓푥 < 1

11	,											푖푓푥 = 1									
5푎푥 − 2푏, 푖푓푥 > 1

is continuous  at x=1. 

푂푅 
 Find the values of k so that the function f is continuous at x = π/2 

푓(푥) = 	

푘푐표푠푥
휋 − 2푥

	 , 푖푓	푥 ≠ 	
휋
2

3, 푖푓		푥 = 		
휋
2

 

28.       Find the image of the point (1, 2, 3) in the plane x + 2y + 4z = 38. 
 
 29.     Consider   ,4: Rf given by 4)( 2  xxf . Show that f  is invertible with the 

inverse 1f of given   by 4)(1  yyf , where R  is the set of all non-negative 
real number. 

                                                               OR 
Show that the relation R in the set }5,4,3,2,1{A given by R = {(a,b): ba  is even 

}, is an equivalence relation. Show that all the element of {1,3,5} are related to 
each other and all the element of {2,4} are related to each other. But no element 
of {1,3,5} is related to any element of {2,4}. 
 

30.       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? 

 31.       Evaluate		∫  
                                                        OR 
            Evaluate ∫ (3푥 + 2푥		)푑푥 as the limit of a sum  
32.    The side of an equilateral triangle is increasing at the rate of 2cm/sec at what rate 
is its area increasing when the side of triangle is 20 cm. 

 
 
 
 



SECTION D 
 

 33.    Find the length and foot of the perpendicular drawn from the point (2,-1,5) on the 
line 

               = 	 =  
 34.퐹푖푛푑	푡ℎ푒	푎푟푒푎	표푓	푡ℎ푒	푟푒푔푖표푛	푏표푢푛푑푒푑	푏푦 
									{(푥, 푦)|푦 ≤ 6푎푥	푎푛푑	푥 + 푦 ≤ 16푎 }				,			using method of integration  
 
35.From a lot of 15 bulbs which include 5 defectives, a sample of 4 bulbs is drawn one 
by one with  replacement. Find the probability distribution of number of defective 
bulbs. Hence find the mean of the distribution. 

36.Solve the matrix equation,   A 1 2
3 4  =

1 −1
0 0
2 3

 using concept of inverse. 

 
                                                            OR 
               Using properties of determinants prove that 
 

                    
푎 + 푏푥 푐 + 푑푥 푝 + 푞푥
푎푥 + 푏 푐푥 + 푑 푝푥 + 푞
푢 푣 푤

						=    (1-x2)
푎 푐 푝
푏 푑 푞
푢 푣 푤

 

 

 



 

 
 

BLUE PRINT 
MATHEMATICS  

CLASS XII (2019-20) 
Time allowed: 3 hours                                                            Maximum Marks: 80  

 
 VSA 

(20) 
SA 
(12) 

LA1 
(24) 

LA2 
(24) 

TOTAL 
(80) 

I mark 2 mark 4 mark 6mark 
1.Relations and Functions 2 2  0 1 4  0 6 
2.InverseTrignometric 
Functions 

2 2  0  0  0 2 

3. Matrices 2 2 1 2  0  0 4 
4. Determinants  0  0  0 1 6 6 
5.Continuity and 
Differentiability 

4 4 1 2 1 4  0 10 

6.Applications of Derivatives 3 3 1 2 1 4  0 9 

7.Integrals 2 2 2 4 1 4  0 10 
8.Applications of the 
Integrals 

 0  0  0 1 6 6 

9.Vectors 2 2 1 2  0  0 4 
10.Three Dimensional 
Geometry 

 0  0 1 4 1 6 10 

11.Linear programming 1 1  0 1 4  0 5 
12.Probability 2 2 1 2 1 4  0 8 
 20 20 6 12 6 24 4 24 80 

 

 MATHEMATICS      



 

 
 

MARKING SCHEME  
MATHEMATICS  

CLASS XII (2019-20) 
 

SECTION A  
 1  gof = 2x   1 
2  휋/3 1 
3  휋/6 1 
4 A12 = -38 

 
 

1 

5 Continuous 1 
6 8	휋  1 
7  sec ( tan√푥 ). tan ( tan√푥 ).(sec2√푥)

√
 1 

8. B 1 
9.   1 

10 a=±3 1 
11 ( )x = 4 = 764 1 

12  P(A/B) is not defined. 1 
13   = -1/t2 1 

14  x 1 
15 a = - 4 1 
16 5.03 1 
17  log (3/2) 1 
18  0.7 1 
19  Z = 300x + 400y 

6x + 10y ≥ 60                      
4x + 4y ≥ 32, x,y ≥ 0 where X and Y denotes the number of days 
and Z denotes the labour cost. 

1 

20 휋
4

 1 

SECTION B  
21 

If A =
2 0 1
2 1 3
1 −1 7

, then find the value of A2– 3A + 2I. 

 

A2 = 
5 −1 9
9 −2 26
7 −8 47

 , 3A =
6 0 3
6 3 9
3 −3 21

  ,2I =
2 0 0
0 2 0
0 0 2

 

A2 – 3A + 2I =
1 −1 6
3 −3 17
4 −5 28

 

 
 
 
 

1/2+1/2
+1/2 

 
 

1/2 
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22  
 
 

	 = 	 
 
4휋푟  =  
 
r = 1/2√휋 

 

½  
 
½  
 
 
1 

23 Put  x = tant 















 
t

t
tan

12tan11tan

 
2/

2
tan1tan

tan
1sec1tan   tt

t
t 








 = (tan-1x)/2  
  =  ( ) 

 
½ 
 

½ 
 

½ 
 

    ½ 

24 퐼 = 	 푥√푥 + 2	푑푥 

퐼 = 	 (푥 + 2) − 2 √푥 + 2	푑푥 

퐼 = 	 (푥 + 2)√푥 + 2	푑푥 − 2√푥 + 2	푑푥 

푰 = 	
ퟐ
ퟓ

(풙 + ퟐ)
ퟓ
ퟐ −

ퟒ
ퟑ

(풙 + ퟐ)
ퟑ
ퟐ 		+ 푪 

 
½ 
 

½ 
 

   1 
 

25  
2	푎⃗ − 	푏⃗  + 3	푐⃗ = 횤̂ - 2횥̂ + 2푘 
 
Vector of magnitude 6 = 2 횤̂ - 4횥̂ + 4푘 

1 
 
 
1 

26 Let 2x = t 
½ ∫ 푒 ( ½  푐표푠푒푐 t/2 – cot t/2 )dt 
= - ½ 푒 cotx + c 

½ 
1 
1/2 

SECTION C  
27 On finding LHL = 3a + b 

On getting RHL = 5a – 2b 
As  f(x) is continuous at   x =1  
LHL = RHL = f(1) 
3a + b = 5a – 2b = 11 
On getting a = 3 and b = 2. 

 
OR 

 
For f(x)  to be continuous at x = 0, 
LHL = RHL = f(x) 

1 
1 
1 
 
1 
 
 
 
 
 
1 



Now 푓 = 3 …..(i) 

LHL =  lim
→

- 푓(푥) = lim
→

-
		= 	 lim

→
= 	  ……..(ii) ( 

We assume x = π/2 – h so that  x→π/2, h→0) 
RHL = =  lim

→
푓(푥) = lim

→
-

		= 	 lim
→

= 	   …..(iii) 

k/2 = 3 
k = 6 

 
1 
 
 
1 
 
 
1 

28 Let image of point P(1, 2, 3) be Q(α, β, ƴ) 
Now, the equation of line passing through the point P and 
perpendicular to given plane is  

푥 − 1
1

= 	
푦 − 2

2
= 			

푧 − 3
4

= 	휆 
x  = λ + 1, y = 2λ  + 2, z = 4 λ + 3 
 
Let M be point of intersection of line and plane. 
Then, coordinates of M are (λ + 1, 2λ  + 2, 4 λ + 3) 
Since points lie on plane 
 λ + 1, +2( 2λ  + 2)+ 4(4 λ + 3) = 38 
λ = 1 
Thus, coordinates of M are (2, 4, 7) 
Also coordinates of M are ( , , ), 

Hence ( , , ) = (2, 4, 7) 
Which gives α = 3, β = 6 and ƴ = 11 
Hence image of point P is (3,6,11) 

 
1 
 
1 
 
 
1 
 
 
 
 
 
1 

29 To show : R is  Reflexive, Symmetric  & Transitive 
For proving all the elements of {1,3,5} are related to each other 
For proving all the elements of {2,4} are related to each other 
For proving no element of {1,3,5} is related to any element of 
{2,4}. 

OR 
To show : f  is one - one  
To show : f  is onto  
To show : 푓 (푦) = 푦 − 4 

1 
 
1 
1 
1 
 
1 
2 
1 

30 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)  

1 
 
 
1 
 
 



 
Subject to the constraints, the feasible region determined by the 
constraints is as follows. 

 
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.

 
The maximum value of z is 136000 at (40, 160). 
Thus, 40 tickets of executive class and 160 tickets of economy class 
should be sold to maximize the profit and the maximum profit is Rs 
136000. 

 
 
1 
 
 
 
 
 
 
 
 
 
 
1 

31 Let x2=t  
∫  dx =∫ ( )

dt 

                              =1/2∫ ( )( )
dt 

                                =1/2[2 log(푥 + 2) − log	(푥 + 1)] 
                                                       OR 
Formula  
a=1,b=3,nh=2 
Finding f(1),f(1+h),f(1+2h) 
Final answer =34 

2 
 
2 
 
 
 
 
2 
 
2 

  



32 Let “A” be the area and  “a” be the side of an equilateral triangle. 
 퐴 = √ 	푎  
Differentiating with respect to t 

푑퐴
푑푡

=
√3
4

× 2푎
푑푎
푑푡

 

⇒ = √3푎⇒ 
 
`(푎푡	푎 = 20푐푚) = 20√3 sq cm/sec  

2 
 
 
 
2 

SECTION D  
33 General point  (10	휆+11,-4	휆-2,-11	휆-8) 

Finding direction ratios and taking dot product and finding 휆=-1 
Foot of the perpendicular (1,2,3), Perpendicular distance	√14 

2 
2 
2 

34 Figure 
Solving the two inequalities and getting x=2a 
Area = ∫ √6푎푥   +∫ √16푎 − 푥  
Final answer =4a2/3(√3+4휋) sq units 

1 
1 
2 
2 

35 Let X=no. of defective bulbs ,hence X=0,1,2,3,4 
P(defective bulb) = = p 

P(non defective bulb)=  =q 

(q+p)n= ( + )4 

P(x=0) = ( )4  =  

P(x=1) = 4( )3( )=  

P(x=2) = 6( )2( )2=  

P(x=3) = 4( )1( )3=  

P(x=4) = ( )4 =  

E(X) = 0X + 1X  +2X +3 +4X  
 

1 
 
1 
 
1 
 
1 
 
1 
 
 
 
 
1 

36 Writing given equation as AB=C 
(AB)B-1 =CB-1 
 
A=CB-1 
B-1=1/2 4 −2

−3 1  

A=-1/2
1 −1
0 0

1/2 1/2
4 −2
−3 1  

1 
1 
 
1 
 
1 
1 
 
 



 =
−7/2 3/2

0 0
1/2 1/2

 

                                   OR 
Performing R1→R1−푥R2 and taking (1-x2) outside  

∆ =(1-x2)
푎 푐 푝

푎푥 + 푏 푐푥 + 푑 푝푥 + 푞
푢 푣 푤

 

Apply R2→R2−푥R1 and getting the result 

1 
 
 
 
2 
 
2 
 
2 

 

 



 

 

List of Important Formulas 

RELATIONS & FUNCTIONS 

1. (a) A relation in set A is a subset of AxA. We also write it as R ={(a, b)∈AxA ;a 
Rb}. 
(b)   For relation R in set A,푅  is inverse relation if a 푅 b =>bRa. 

2. A relation R in a set A is said to be reflexive , if (a, a) ∈ R, for every a ∈ A or we say 
aRa, 
for every a ∈ A. 

3. A relation R in a set A is said to be symmetric, if(a, b) ∈ R => (b, a) ∈ R, for all a, 
b ∈A. We can also say aRb, bRa for every a, b ∈A. 

4. A relation R in a set A is said to be transitive , if(a, b) ∈ R and (b, c) ∈ R =>(a, c)  ∈ 
R for every  a, b, c ∈A. We can also say aRb, bRc => aRc, for all a, b, c ∈A. 

5. A relation in a set A is said to be an equivalence relation if relation R is reflexive, 
symmetric and transitive. 

6. A function 푓 is a rule from set A to set B which assigns to each elements of set A, a 
unique element of set B . Set A is called the domain of the function 푓 set B is known 
as its co domain. The set of values from set B which are actually taken by the 
function 푓 is called the range of the function 푓. 
We denote it as f:A→ 퐵, if x ∈A then f(x) ∈B. 

7. A function whose domain and co - domain are the sets of real numbers is known as 
a real valued function, i.e f:R→ 푅. 

8. One-one function: a function f:퐴 → 퐵 is said to be one-one (or injective), if the 
images of distinct elements of A under the rule 푓 are distinct in B, i.e  for every  a, b 
∈ A, a≠ b  
=>푓(푎) ≠ 푓(푏) or we also say that  f(a) = f(b) => a = b. 

9. Onto function f:A→ 퐵 is said to be onto (or subjective), if every elements of B is 
image of some element of A under the rule 푓,i.e for every b ∈ B, there exists an 
element a ∈A such that such that 푓 (a)= b. 
NOTE: -A function is onto if only if  Range of function 푓 = B. 

10. Bijective function: A function f:A→ 퐵 is said to be bijective if it is both one-one 
and onto. 

11. Composition of function: Let f:A→ 퐵 and g:B→ 퐶 be two given functions. Then 
the composition of function from A to C and is denoted by gof. We define gof as 
gof(x) = g{(f(x)} ∀ x ∈A. For working on element x first we apply 푓 rule and 
whatever result is obtained in set B . we apply g rule on it to get the required result 
in set C. 

12. A function f:A→ 퐵 is said to be invertible, If there exists a function g:B→ 퐴 such 
that gof  =  fog =I. The function g is called the inverse of function 푓 and is denoted by 
푓 . 
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RELATIONS AND FUNCTIONS 
MULTIPLE CHOICE QUESTIONS 

1. Let T be the set of all triangles in the Euclidean plane, and let a relation R on T be defined 
as aRb if a is congruent to b , a,b∈ T.Then R is 
(A) reflexive but not transitive              (B) transitive but not symmetric 
(C) equivalence                                         (D) none of these      

2. If a relation R on the set {1,2,3}be defined by R={(1,2)} then R is 
(A) reflexive                                                    (B) transitive           
(C) symmetric                                                 (D) none of these 

3. If f: R→ 푹 given by f(x) =(ퟑ − 풙ퟑ)
ퟏ
ퟑ ,find f0f(x) 

(A) 풙ퟏ/ퟑ				(B) 풙ퟑ     (C)   x     (D) (3- 풙ퟑ) 
4. Let A = {1,2,3}. The number of equivalence relations containing (1,2) is  

 (A)	ퟏ	 (B)   2  (C) 3       (D) 4 
5. Let f:R→R defined by f(x) = 풙ퟒ. Choose the correct answer 

(A)	풇	풊풔	풐풏풆	풐풏풆	풐풏풕풐	 (B) f is many one onto     (C)f is oneone but not onto  
(D) f is neither one-one nor onto 

6. Let f:R→R defined by f(x) = 3x. Choose the correct answer 
(A)	풇	풊풔	풐풏풆	풐풏풆	풐풏풕풐	 (B) f is many one onto    ( C)f is one-one but not onto  

(D) f is neither one-one nor onto 
7. If A = {1,2,3}, B = {4,6,9} and R is a relation from A to B defined by ‘ x is smaller than y’. 

The             range of R is  
(A)	{ퟏ,ퟒ,ퟔ,ퟗ}	  (B) {4,6,9}  (C) {1}       (D) none of these 

8. The relation R = { (1,1),(2,2),(3,3)} on {1,2,3} is 
 (A)	풔풚풎풎풆풕풓풊풄	풐풏풍풚						(B) reflexive only  {C) transitive only  (D) an equivalence 
relation 

9. Let A ={1,2,3} and consider the relation R= {(1,1),(2,2),(3,3),(1,2),(2,3),(1,3)} then R is 
(A) reflexive but not symmetric                          (B) reflexive but not transitive 
(C)symmetric and transitive                                 (D)neither symmetric nor transitive 

10.  Let us define a relation R in R as a Rb if a≥b .Then R is 
 (A) an equivalence relation             (B) reflexive, transitive but not symmetric 
 (C) symmetric ,transitive but not reflexive  (C) neither transitive nor reflexive but  
symmetric 
ANSWERS 

1. C  
2. B  
3. C  
4. B 
5. D 

6. A 
7. B 
8. D 
9. A 
10. B 

 



 
 MATHEMATICS       

 
INVERSE TRIGONOMETRIC FUNCTIONS 

FUNCTION DOMAIN  RANGE (P,VALUE) 
Sin-1x [-1,1] [−흅/ퟐ,π/2] 
Cos-1x [-1,1] [0,π] 
tan-1x R (−흅/ퟐ,π/2) 

 

1) (i) Sin-1x (sin x)=x ,[−흅/ퟐ,π/2]   

(ii) Cos-1x(cos x)=x, [0,π] 

       (iii) tan-1(tan x)=x,(	−흅/ퟐ,π/2) 
 

2) (i)  Sin-1(-x) =-Sin-1(x), xϵ [-1,1]   

(ii) cosec-1(-x) =-cosec-1x, x≥1 

(iii) tan1(-x) =-tan -1(x), xϵR  

(iv) ) Cos-1 (-x)=π-cos-1(x), xϵ [-1,1] 

 (v) sec-1(-x)=  π-sec-1(x),|풙| ≥ ퟏ  

(vi) cot-1 (-x)= π-cot-1x, xϵR 
 

3) (i) cosec-1(x)=sin-1 (  ퟏ
풙
 )   ,x ≥ 1,x ≤-1    

(ii) sec-1(-x)=cos -1  (  ퟏ
풙
 ), x ≥ 1,x ≤-1    

(iii) cot-1 (-x)= tan-1 (  ퟏ
풙
 ) ,x>0 

 

4) (i)  Sin-1x + Cos-1x=	흅
ퟐ
, xϵ [-1,1]    

(ii) cosec-1(-x)+ sec-1(-x)=	흅
ퟐ
,	|풙| ≥ ퟏ 

(iii) tan-1 (x)  + cot1(x)  ==	흅
ퟐ
 , xϵR          

          

5) tan-1 x + tan-1 y= tan-1 풙 풚
ퟏ 풙풚

 , if xy<1 

tan-1 x + tan-1 y=π + tan-1 풙 풚
ퟏ 풙풚

 , if x,y >0 xy >1 

 

6)  tan-1 x + tan-1 y=  tan-1 풙 풚
ퟏ 풙풚

 ,  xy> −ퟏ 

7)    2  tan-1 x=sin-1 ퟐ풙
ퟏ 풙ퟐ

 , -1<x<1          

2  tan-1 x =cos-1ퟏ 풙ퟐ

ퟏ 풙ퟐ
 ,  x≥ ퟎ 

2  tan-1 x =tan -1 ퟐ풙
ퟏ 풙ퟐ

, -1<x<1               
  



 

 
ANSWER 

Domain,co-domain,range of a relation. Types of relation. 

Level:-I 

1. 푅	 = {(3,5), (4,4), (5,3)} 

퐷 = {3,4,5} 

퐶표 − 	푑표푚푎푖푛 = 퐴 

푅푎푛푔푒	 = {3,4,5} 

2. Transitive but not reflexive  

Level:- II 

3. Transitive but not reflexive  

Level:- III 

1. {2,6,10}  

6.푇 					is related to 푇  

One–one, onto & inverse of a function 

Level:-I 

4. 푓 = + 푥  

5. 푓 (푥) = , 푥 ≠ 1 

Level:- II 

2.		   3. YES           6.  푓⃗ =	        7. 6 

Level:- III 
4.		 	,			푦 ≠ 1  

Composition of function 
Level:-I 
1. 푥  - 6푥  +10 푥  - 3푥         2.  |5푥 − 2|          3.    7 
Level:-II 
1.         2.   푥      3.  2,1        4.  푥        5.  (2푥 − 3)  
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ANSWERS  
Conditional Probability 

Level-I 
1.  ,  	푎푛푑	  

2. (푎)					푃(퐸/퐹) = 1/2     (푏)					푃(퐺/퐸) = 2/3     (푐)					푃(퐸 ∪ 퐹/퐺) =  
Level-II 

1. ½ 2. 1 
Level-III 

1.          2. 2/5 
Multiplication theorem on probability and independent events 

Level-I 
1. 1/2 and ¼ 

Level-II 
1. S/65          2.    (푎)			13/21     (푏)			10/21 

Level-III 
1. 3/5            2.  27/50 

Bayes’ theorem 
Level-I 
							1. ( )

( )              2. (0.22)         3. (1/4)          4.  (42%) 
Level-II 

1. (3/8)	        2.   (8/11)		   3. 	24/29     
Level-III 

1. 1. (4/11)	, (7/11)         2.   (3/5)		   3. 	99/1080    4. 19/42 
Random Variables & Probability distribution, means, variance and standard 
deviation. 

Level-I 
1. 푃(푥 = 0) =144/169, 푃(푋 = 1) =24/169 , 푃(푥 = 2) =1/169 
2. Mean =1/2       Variance= 1/4  
3. Mean = 9/10    Variance = 49/100 

Level-II 
1. Mean = 2/30  Variance : 400/2873 
2. (i) 1/10       (ii)    19/100     (iii)    4/5 

Level-III 
 

1. 푥 0 1 2   
 푃(푥) 9/16 3/8 1/16   

 
2. 푥 2 3 4 5 6 

 푃(푥) 2/30 4/30 6/30 8/30 10/30 
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INVERSE TRIGONOMETRIC FUNCTIONS 

MULTIPLE CHOICE QUESTIONS 

1. If sin {푠푖푛 ( ) + 푐표푠 푥 } =1 ,then the value of x is 

(A)                     (B)  1                   (C)  0                      (D)  

2. If 푡푎푛 푥 + 푡푎푛 푦 + 푡푎푛 푧 = 휋/2 ,x,y,z >0 ,then the value of xy+yz+zx is 
(A)                     (B)  1             (C)  0                         (D) not defined 

3. 퐼푓		푠푖푛 (1 − 푥)  -  2 푠푖푛 (푥)  =	  ,then x is equal to 

(A)  0,                 (B) 1,            (C)  0                       (D)  

4. 퐶표푠 (cos( )) is equal to 

(A)                   (B)                     (C)                    (D)  

5. If 3푠푖푛 ( ) - 4푐표푠 (  ) + 2푡푎푛 ) =  then x is equal to 

(A)
√

             (B) √3              (C)  1            (D) not defined 

6. Which of the following is the principal value branch of 푐표푠 푥 
(A) [-  	,  ]          (B) (0,휋)          (C) [0,휋]          (D) (0,휋) – {     } 

7. If 3 푡푎푛 푥    + 푐표푡 푥  = π , then x equals 
(A)0                     (B) -1                     (C)  1                             (D)   

8. The value of the expression  2푠푒푐 2  + 푠푖푛   is  

(A)                          (B)                  (C)  1                            (D)   

9. 푡푎푛 푥  +  푡푎푛 푦    = 푡푎푛     is true for 

(A)		푥,푦	 ∈ 푅	  (B) IxI> 1, IyI > 1							(C) IxI< 1, IyI < 1				      (D)  xy <1 
10.   푡푎푛 √3 - 푠푒푐 (−2) is equal to 

(A) π                        (B)                  (C)  -                            (D)  

ANSWERS 

1.D           2.B        3.C       4.B       5.A     6.C     7.C      8.B     9.D    10.C 



 
 MATHEMATICS       

MATRICES AND DETERMINANTS 

MULTIPLE CHOICE QUESTIONS 

 

1. If A is a square matrix of order 3 with lAl  = 4 then find l2Al 
(a)12       (b) 32             (c) 16               (d) none of these 

2. If A is a square matrix of order 3 with ladjA l = 25 then find lAl 
(a) 25         (b) ±125       (c) ±5        (d)15 

3. If  A = 푐표푠훼 푠푖푛훼
−푠푖푛훼 푐표푠훼 	 , 푎푛푑		퐴 + 	퐴 = 퐼	   then 	훼 is 

(a)	) π              (b)	            (c)     (d)  

4. If 2푥 5
8 푥 	= 		 6 −2

7 3    then value of x is 

(a) 3    (b) ±6  (c) 8 (d) -2 
5. The total number of possible matrices of order 3x3 with each entry 2 or 1 is   

(a) 27     (b) 18    (c)  81    (d)512 
6. If A is a square matrix such that A2 = I then   ( A – I )3 + ( A + I ) 3 – 7A   is equal 

to   
(a) A      (b) I     (c) 3A   (d) I-A 

7. If area of a triangle is 35 squre units with vertices (2,-6),(5,4)and (k,4),then k is 
(a) 12     (b) -2   (c) -12,-2 (d) 12,-2 

8. If A is a square matrix of order 3 ,and |퐴| =4 then |푎푑푗퐴| 
(a) 4                   (b)  12                         (c) 16                (d)  64 

9. Let  A be a 5X7 matrix, then each column of A contains 
(a) 7elements  (b) 5 elements (c) 35 elements  (d) none of these 

10. If A is any square matrix of order n, then A(adjA) is equal to 
(a)	|퐴|I (b) I  (c) 0  (d) none of these      
 
ANSWERS 
1.b      2.c    3.b    4.b   5.d   6.a   7.d    (8)c    (9)b     (10)a 

 



 

 

CONTINUITY AND DIFFERENTIABILITY 
MULTIPLE CHOICE QUESTIONS 

1.Let  푓(푥) = |푥| + |푥 − 1|                                         
 then  f(x) is continuous at 

(a) x=0,and x=1   (b) x=0 ,but not at x=1  (c) x=1 but not at x=0 (d) none of these 

2.If f(x) =     mx+1   ,x≤  

                     sinx+n  x>π/2 is continuous at x= ,  then 

(a) m=1,n=0  (b) m=n + 1  (c) n=m     (d)  m=n=  

3. The function f(x)=tanx is discontinuos on the set 

(a){nπ:nεZ}  (b){2nπ:nεZ}  (c){(2n+1)  :nεZ}  (d)  {nπ/2:nεZ} 

4. If  f(x)= 푥푠푖푛	  ,x is not zero, then  the  value of the  function  at  x=0,so that the  
function is continuous at  x=0 ,is 

(a)0        (b)  -1    (c)1     (d) indeterminate 
5.If  the  function  f(x)=(2x- sin-1x)/(2x+tan-1x)  is  continuous  at  each  point of  its  domain , 
then the  value  of  f(0) is 

(a)2    (b)1/3       (c)-1/3   (d)2/3 

6.Let  f(x)=|푥|  and g(x)=|푥 |  then 
(a)f(x)  and g(x) both are continuous at x=0 
(b)f(x) and  g(x) both  are  differentiable  at  x=0 
(c)f(x) is differentiable but g(x) is  not differentiable  at  x=0 
(d)f(x) and g(x) both  are  not  differentiable at x=0 

7.The  function f(x)=1+|푐표푠푥|	 is 
(a)continuous  no  where      (b)continuous  everywhere 
(c)not  differentiable at x=0  (d)not differentiable at x=nπ,nεN 

8.If  sin(x+y)=log(x+y) then = 

(a)2         (b)-2          (c)1    (d)-1 
9.The  derivative of  cos-1(2x2-1)  with respect to cos-1x  is 

(a)2   (b)1/2(1-x2)1/2            (c)2/x      (d)1-x2 

10.If y =log√푡푎푛푥   ,then the  value  of    at  x=   is  given  by 

(a)∞                   (b)1       (c)0        (d)   1/2 

ANSWERS 
1.a     2.c    3.c     4.a     5. b    6. a    7.b     8.d  9.a   10.b 
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APPLICATIONS OF DERIVATIVES 
 

OBJECTIVE TYPE QUESTIONS 
 

1. The rate of change of area of a circle with respect to its radius r at r= 6 cm is 

a) 10휋              b) 12휋                  c) 11휋                    d) 8휋 

2. Total revenue in rupees received from the sale of x units of a product is given by  

      R(x)=3푥 + 36푥 + 	5 . The marginal  revenue , when x=15 is 

    a)Rs 116              b)Rs 96                 c) Rs 36                d) Rs 126 

3. If the rate of change of area of the circle is equal to the rate of change of its diameter then 
its radius is equal to 

    a) 휋units                  b)
	
units                   c) units               d)

	
units 

4. The rate of change of volume of a sphere is equal to the rate of change of the radius then 
its radius equal to 

    a)	
	
units                b) 휋units            c)	

√ 		
units             d)	

√ 		
units                

5. The maximum value of sin x . cos x is 
(A)       (B)      (C)  √2     (D)   2√2 

6. The function f(x)= Sinx( 1+ Cosx ) is maximum in the interval [0,	휋] at x is equal to 

      a)             b)	             c)	                   d)	  

7. If the rate of change of volume of a sphere is equal to the rate of change of its radius then 
the surface area of sphere is 

       a) 0                b)1               c)3              d)1/3 

8. Let f have second derivative at c such that 푓 (푐) = 0 and 
							푓 (푐)> 0, then c is a point of ______ 
ANSWERS 

1. (b)       2. (d)      3. (b)        4. (c)     5.  (B)     6. (b)       7.(b)      8. Local Minima 

 



 
 MATHEMATICS       

INDEFINITE INTEGRAL 
OBJECTIVE TYPE  QUESTIONS 

1. ∫ 푥 (1 + 푙표푔푥) 푑푥	is	equal	to	 

(퐴)			푥 	푙표푔푥 + 퐶									(퐵) 		
푥 	

log 푥
+ 퐶										(퐶)				푥 	+ 퐶										(퐷)		푥 + 1 + 퐶			 

2. ∫ 	is	equal	to 

			(퐴)					푡푎푛푥-secx+C 												(퐵)		푡푎푛푥  + sec x + C            (퐶)     sec x  - 푡푎푛푥	+ C 

3. ∫ 푒 	푑푥			is	equal	to 

	(퐴)					푠푖푛푥 + 퐶				(퐵)		푐표푠푥 + 퐶										(퐶)− 푐표푠푥 + 퐶								(퐷) 		− 푠푖푛푥 + 퐶				 

4. ∫ 푒 	(log 푠푖푛푥 + cot 푥)푑푥 

(퐴)			푒 	푐표푡푥 + 퐶			(퐵)	푒 푡푎푛푥 + 퐶						(퐶)		푒 	푙표푔푠푖푛푥 + 퐶							(퐷)			푛표푛푒			 

5. ∫ ( )푑푥 = 퐴푥 + 퐵	푙표푔|sin	(푥 − 푎)| + 퐶	, 푡ℎ푒푛	푡ℎ푒	푣푎푙푢푒	표푓	(퐴,퐵)	푖푠 

					(퐴)			(푐표푠푎, 푠푖푛푎)			(퐵)			(−푠푖푛푎, 푐표푠푎)					(퐶)		(푠푖푛푎, 푐표푠푎)	(퐷)		(−푐표푠푎, 푠푖푛푎)	       

6. ∫ 13 	푑푥				 =	…………………….. 

(퐴) 			
13
푙표푔푥

+ 퐶									(퐵) 				
13
푙표푔13

+ 퐶								(퐶) 			
13

푥	푙표푔13
+ 퐶							(퐷) 		

13
13	푙표푔푥

+ 퐶 

7. ∫ 	 	푑푥 =	………………………. 

(퐴) 			 + 퐶																	(퐵) 	 + 퐶													(퐶)			2푥 + 퐶																						(퐷)		3푥 + 퐶     

						8.∫ 				is equal to 
               (A) 2(sinx + xcos휃) + C                 (B)  2(sinx −xcos휃) + C      
               (C) 2(sinx + 2xcos휃)+ C               (D) 2(sinx - 2xcos휃)+ C 
 

							9.∫   dx is equal to  
                     (A) log |1 + cos 푥|C      (B) log |푥 + sin 푥| C    (C)  x −	tan  +C    (D)  x .tan  +C   
 

						10.∫ 푒 (푐표푠푥 − 푠푖푛푥)dx is equal to 
 

                   (A) 푒  cos x C            (B) 푒 sin x C      (C) - 푒  cos x C               (D) - 푒 sin x C 
 

Answers : 

(1)  C     (2)   B    (3) C    (4) C    (5) A      ( 6) B   (7)  B   (8) A     (9) D    (10) A 

 

 



 
 MATHEMATICS       

DEFINITE INTEGRAL 
OBJECTIVE TYPE  QUESTIONS 

 

1.∫ √ 	
√ √

	푑푥	 =/

− −−									(퐴) 			 														(퐵) 	 												(퐶) 					 													(퐷)				휋  -1  

2∫ |1 − 푥| 	푑푥					푖푠	푒푞푢푎푙	푡표                  (퐴)			3        (퐵)	  2           (퐶) 	− 2       (퐷) 1  

3.∫ 푙표푔 	푑푥 	= −− −															(퐴)				1									(퐵)			0										(퐶)					2											(퐷)	푒						 

     

4.∫ log(푡푎푛푥)	푑푥 	=

⋯… 								(퐴) 			 푙표푔푡푎푛푥								(퐵) 			 	푙표푔2					(퐶)				0											(퐷) 푙표푔8					                      

					5.∫ 				푥 	푠푖푛
–

푥	푑푥							푖푠	푒푞푢푎푙	푡표							(퐴) 	 									(퐵) 	 													(퐶)1									(퐷)0 

	6. 퐼푓	 푓(푥)푑푥 = 10	, 푡ℎ푒푛		 푓(푎 − 푥)푑푥 ,						푖푠						푒푞푢푎푙	푡표	 

     (퐴)	10							(퐵)− 10									(퐶)100											(퐷)1				 

         7.	∫ |푥| 	푑푥 = 	− − −														(퐴)			1																				(퐵)	2														(퐶)			3											(퐷)		4	 

          8.	∫ √
√

	푑푥			 = 	− − −															(퐴)			2													(퐵)				1															(퐶)						휋										(퐷) 		  

           9.∫ 푓(푥)푑푥 dx = 0 if  f  is an _______ function 

         10. ∫ 			푐표푠푥	푒 dx is ------- 
          ANSWERS 
(1)		퐶				(2)	C   (3) B    (4) C     (5) D     (6) A    (7) D     (8) A (9)  odd   (10) e	−1 

 



 
 MATHEMATICS       

APPLICATION OF INTEGRATION 
 

OBJECTIVE TYPE QUESTIONS 
 

1. The area enclosed by the circle 푥 + 푦 = 2 is equal to  ---------   

2. The area of the region bounded by the curve y = x2 and the line y = 16 is ---- 

3. The area of the region bounded by the y-axis, y = cosx and y = sinx, 0≤ 푥 ≤  
 

4. The area of the region bounded by the curve y =√16 −	푥 	and x-axis is ------- 
 

5. Area of the region bounded by the curve y = cosx between x = 0 and x = 휋		is 
 

6. The area of the region bounded by parabola 푦 = x and the straight line 2y = x is 
(A)  sq units     (B) 1 sq units      (C)		  sq units    (D)  sq units 

    7.Area of the region bounded by 푦 = 4x , y-axis , and the line y = 3 . 
 
     8. The area of the region bounded by the curve x = 2y + 3 and the y lines, 
 
             y = 1 and y = –1 is ------ 
              (A) 4 sq units (B)  sq units   (C) 6 sq units      (D) 8 sq units 
 
      Answers : 

1. 2휋	sq	units	   
2. 	sq	units	  
3. √2 − 1 sq	units	    
4. 8휋	sq	units  
5. 2	sq	units   
6. 퐴	   
7.  sq	units  
8. C 
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DIFFERENTIAL EQUATIONS 
 

OBJECTIVE TYPE QUESTIONS 
 

1. The integrating factor of the differential equation (x logx)   +y = 2 logx  
 
                       (A) log (logx)            (B) log x                      (C)  푒 						(D)  x 
 

2. The general solution of the differential equation 	= 	   is  
 
         (A) log y = kx            (B)  y = kx              (C)  xy = k						(D)  y = k log x 
 

3. The degree of the differential equation + +sin  +1 = 0,  
 
                  (A) 3         (B)    2    (C)   1						(D)   not defined 
 
      4.The order of the differential equation 2푥   - 3   + y = 0, is  
 
                (A)  2        (B)    1    (C)   0						(D)   not defined 
 
    5.The number of arbitrary constants in the general solution of differential equation of 
fourth order is 
 
        (A)  0       (B)    2    (C)   3						(D)   4 
     6. Solution of the differential equation  =

	
, y(0) = 1 is given by ------ 

     7. Integrating factor of cos푥  +푦 sin 푥 =1 is --------- 

    8. Solution of the differential equation 
	

+   = 0  is………xy = c 
 
    9. The integrating factor of the differential equation				

	
  + y =			

	
  is  

 
   10. The general solution of the differential equation ,   = 푒   is ------  
   Answers 

1. B   2. B    3. D   4.A   5. D   6. tan 푦 = tan 푥 + tan 1   7. Secx    8. xy = c   
9.		    10.푒 = 푒 + 퐶 
 
S 



 
 MATHEMATICS       

VECTOR ALGEBRA 
OBJECTIVE TYPE QUESTIONS 

 
1. A vector equally inclined to  axes is 

        a)   횤̂+ 횥̂ +	푘     b)   )   횤̂- 횥̂ -	푘     c)  )   횤̂- 횥̂ +	푘      d)     - 횤̂+ 횥̂ +	푘      

2. If the vectors are equal then their magnitudes are equal but the converse may not be 
true. State true or false 

3. If 	푎⃗	=   횤̂ + 2 횥̂ −	 푘   ,         푏⃗   =3 횤̂ +  횥̂ − 	5	 푘   . Find a unit vector in the direction of  
푎 −	푏	. 

4. For what value of  “a” the vectors  )  2 횤̂-3 횥̂ +	4푘   and   푎횤̂+6 횥̂ -8	푘    are collinear  

5. If ||


a =5 , ||


b = 13, ||


 ba  = 25 find 


a .


b  

6. Find the projection of the vector  kji ˆ7ˆ3ˆ    on the vector kji ˆ8ˆˆ7   

7. Find the area of a parallelogram whose adjacent sides are given by the vectors	푎⃗ = 3횤̂+
횥̂ + 4푘 and 푏⃗ = 횤̂ − 횥̂ + 푘 

8. For what value  of  p  the vectors    푎⃗ = 2횤̂ + 푝횥̂ + 푘	푎푛푑	횤̂ − 2횥̂ + 3푘	are perpendicular 
to each other 

     a) 5     b) -2    c)       d) 3 

9. If   ⌊푎⃗⌋ = 4  and -3≤ 휆 ≤ 2 then the range of   ⌊휆푎⃗⌋  is  

        a) [0,8]     b)  [-12,8]     c) [0,12]    d)  [8,12] 

10.  If   푎⃗= 


 ji  ;     


 kjb ;   


 ikc  , find	a	unit	vector	in	the	direction	of		2a⃗ + b⃗ + c⃗. 

ANSWERS 

1)a        2). True    3) . 	 ̂	 	 					
√

       4).    -4      5) 60    6)
√

 

7) √42     8)         9)  a       10)  ̂ ̂
√
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3 DIMENSIONAL GEOMETRY 
                                   MULTIPLE CHOICE QUESTIONS 

1. If a line makes angles 900, 600 and θ with x, y and z axes respectively, where θ is 
acute then the value of θ is  

     [  (A)  300  (B)  600  (C) 900   (D) 450 ] 
2. The distance between the planes 2x + 2y – z + 2 = 0 and 4x + 4y – 2z + s = 0 is  

     [  (A)       (B)       (C)        (D) 1 ] 
       3.  The acute angle between the planes 2x – y+z = 6 and x+y+2z = 3 is 

      [(A)  450  (B)  600  (C)  300   (D)  750] 
4.   If a line makes angles α,β, γ with the axes then cos2α + cos2β+cos2γ is equal to 

       [(A)    - 2      (B)    - 1    (C)   1  (D)  2] 
      5.    The angle between the line 푟⃗ = 2횤̂ − 횥̂ + 푘 + 휆(−횤̂+ 횥̂ + 푘) and the plane 

3횤̂ + 2횥̂ − 푘 . 푟⃗ = 4 
     [(A)푐표푠 (

√
)  .  (B) 푐표푠 (

√
)   (C) 푠푖푛 (

√
)     (D)푠푖푛 (

√
)] 

      6.    If the lines = =   and = =   are coplanar, then k can have 
[ (A)  Any value    (B)  Exactly one value    (C)  Exactly two values   (D)  Exactly 
three values] 

      7.     The equation of the plane which cuts equal intercepts of unit length on the 
coordinate axes is 

             [   (A)  x + y + z = 1   (B) x + y + z = 0   (C) x + y - z = 1   (D)  x + y + z = 2   ] 
      8.    If the lines  = =    and = =     intersect  at a point , then  

the value of k is 
               [  (A)       (B)       (C)        (D) 2 ] 
      9.    The direction cosines of the normal to the plane x + 2y – 3z – 4 = 0 are  
             [  (A)  

√
, 
√

, 
√

,    (B)  
√

, 
√

, 
√

,    (C)  
√

, 
√

, 
√

,     (D)  
√

, 
√

, 
√

,   
]      
      10.    The angle between two diagonals of a cube is 
              [  (A)  푐표푠

√
    (B)	푐표푠           (C) 푐표푠             (D) 푐표푠 √            ] 

Answers : 
1. A          
2. C      
3. B      
4. B        
5. D       
6. C       
7. A       
8. B        
9. D       
10.  B 

 



 

 

LINEAR PROGRAMMING 
MULTIPLE CHOICE QUESTIONS 

 
1. In maximization problem, optimal solution occurring at corner point yields the 

A. mean values of z    
B. highest value of z   
C. lowest value of z 
D. mid values of z 

2. In a LPP, the objective function is always 
A. Linear   
B. Quadratic 
C. Cubic 
D. Biquadratic 

3.  A feasible solution to a linear programming problem 
   A. Must satisfy all of the problem's constraints simultaneously 
   B. Need not satisfy all of the constraints, only the non-negativity constraints 
   C.  Must be a corner point of the feasible region 
   D.  Must give the maximum possible profit 

4. The corner points of the bounded feasible region of a LPP are A(0,50), B(20, 40), 
C(50, 100) and D(0, 200) and the objective function is  
Z = x + 2y. Then the maximum value is  

A. 100     B. 400      C. 250   D. 450 
5.  The feasible region (shaded) for a L.P.P is shown in the figure. The maximum Z = 

5x + 7y is  

 
[  A.  49     B. 45     C.  43  D.  47   ] 
 
Answers : 

1. B   2. A    3. A     4. B      5. C      
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PROBABILITY 
OBJECTIVE TYPE QUESTIONS 

 
1. If A and B are independent events the P(A∩B)= …… 
2. If  a fair die is rolling. The events are E={1,3,6}, F={4,6}. Then the probability 

P(E/F) is… 
A. 	      B.          C.  									퐷.	  

3. Let A and B are two events. If P(A)=0.2  p(B)=0.4, P(AᴜB)=0.6, then P(A/B) is 
equal to … 

A. 0.8   B. 0.5   C. 0.3   D. 0  
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. 															B.                C.  															퐷.  

5. Two numbers are chosen from {1,2,3,4,5,6} one after the other without replacement. 
The probability that one of the smaller values is less than 4 is  

퐴.		 		           B.                C.	                   D.    

6. The probability of a student getting 1,2,3 division in an examination are 	 	,  and   
respectively. The probability that the student fails in the examination is  

퐴.                 B.	                 C.               D.  None of these 
7. A speaks truth in 75% cases and B speaks truth in 80% cases. The probability that 

they contradict each other in a statement is  
A.                 B.                   C.                   D.     

8. The probability that a leap year will have 53 fridays or 53 saturdays 
             A. 2/7 B. 3/7  C. 4/7  D.1/7  

9. A person writes 4 letters and addresses 4 envelopes . If the letters are placed in the 
envelopes at random, then the probability that all letters are not placed in the right 
envelopes, is 

           A. 1/4  B.11/24 C.15/24 D.23/24 
 

ANSWERS  

1. P(A).P(B) 
2. C 
3. D 
4. C 

 

5. A 
6. B 
7. A 
8. B 
9. D 
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(iv) nyU© àíZ-nÌ _| {dH$ën Zht h¢ &  {\$a ^r IÊS> A Ho$ 1 àíZ _|, IÊS> ~ Ho$ 3 àíZm| _|, IÊS> g Ho$ 3 àíZm| _| 

VWm IÊS> X Ho$ 3 àíZm| _| AmÝV[aH$ {dH$ën h¢ &  Eogo g^r àíZm| _| go AmnH$mo EH$ hr {dH$ën hb H$aZm h¡ & 
(v) H¡$bHw$boQ>a Ho$ à`moJ H$s AZw_{V Zht h¡ & `{X Amdí`H$ hmo, Vmo Amn bKwJUH$s` gma{U`m± _m±J gH$Vo h¢ & 
General Instructions :  

(i) All questions are compulsory. 

(ii) The question paper consists of 29 questions divided into four sections A, B, C and D. 

Section A comprises of 4 questions of one mark each, Section B comprises of 8 questions 

of  two marks  each, Section C comprises of 11 questions of four marks each and 

Section D comprises of 6 questions of six marks each.  

(iii) All questions in Section A are to be answered in one word, one sentence or as per the 

exact requirement of the question. 

(iv) There is no overall choice. However, internal choice has been provided in 1 question of 

Section A, 3 questions of Section B, 3 questions of Section C and 3 questions of Section D. 

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

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required. 

IÊS> A 
SECTION A 

àíZ g§»`m 1 go 4 VH$ àË`oH$ àíZ 1 A§H$ H$m h¡ & 
Question numbers 1 to 4 carry 1 mark each. 

1. gma{UH$ 

321

102

835

 Ho$ Ad`d a23 H$m ghIÊS> kmV H$s{OE & 

Find the cofactor of the element a23 of the determinant 

321

102

835

. 

2. x Ho$ gmnoj cos {sin (x)2} H$m AdH$bZ H$s{OE & 

Differentiate  cos {sin (x)2}  with respect to x. 
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3. {ZåZ AdH$b g_rH$aU H$s H$mo{Q> d KmV kmV H$s{OE : 

2

23

dx

yd
y2

dx

dy








  = 0 

Determine the order and the degree of the differential equation 

2

23

dx

yd
y2

dx

dy








  = 0 

4. z-Aj na, {~ÝXþ P(3, – 4, 5)  go S>mbo JE bå~ H$s bå~mB© kmV H$s{OE & 
                                         AWdm       
EH$ g_Vb H$m g{Xe g_rH$aU kmV H$s{OE Omo _yb-{~ÝXw go 5 BH$mB© H$s Xÿar na h¡ VWm 

{OgH$m A{^b§~ g{Xe 2^
i  – 

^
j  + 2

^
k  h¡ & 

Find the length of the perpendicular drawn from the point P(3, – 4, 5) on 

the z-axis.  

                                                 OR 

Find the vector equation of a plane, which is at a distance of 5 units from 

the origin and whose normal vector is 2
^
i  – 

^
j  + 2

^
k . 

IÊS> ~ 
SECTION B 

àíZ g§»`m 5 go 12 VH$ àË`oH$ àíZ Ho$ 2 A§H$ h¢ & 
Question numbers 5 to 12 carry 2 marks each. 

5. `{X f : R  R, 3

1

3)x–3()x(f   Ûmam n[a^m{fV h¡, Vmo fof (x) kmV H$s{OE & 

If  f : R  R  is given by 3

1

3)x–3()x(f  , find  fof (x). 

6. `{X 













23–

3–5
A  VWm 














1–0

23
B 1–  h¡, Vmo A–1 kmV H$s{OE & AV:  

(AB)–1 ^r kmV H$s{OE & 

If 













23–

3–5
A  and 














1–0

23
B 1– , find A–1 and hence find (AB)–1. 

7. kmV H$s{OE : 

 2x–x2

dx
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Find : 

 2x–x2

dx
 

8. kmV H$s{OE : 

 dx
)xtan–1(xcos

1
22

 

 AWdm       

_mZ kmV H$s{OE : 

dx)x–1(x n

1

0

  

Find : 

 dx
)xtan–1(xcos

1
22

 

   OR 

Evaluate : 

dx)x–1(x n

1

0

  

9. dH«$m| Ho$ Hw$b y = b cos (x + a), Ohm± a Am¡a b ñdoÀN> AMa h¢, H$mo {Zê${nV H$aZo dmbo 
AdH$b g_rH$aU H$mo kmV H$s{OE & 
Form the differential equation representing the family of curves  

y = b cos (x + a), where a and b are arbitrary constants. 

10. _mÌH$ g{Xe kmV H$s{OE Omo g{Xe 

a  Am¡a 


b  XmoZm| na b§~ hmo, Ohm± 


a  = 4

^
i  – 

^
j  + 8

^
k ; 


b  = – 

^
j  + 

^
k . 

                                       AWdm       

`{X 

a  = 2

^
i  + 2

^
j  + 3

^
k , 


b  = – 

^
i  + 2

^
j  + 

^
k  VWm 


c  = 3

^
i  + 

^
j  Eogo g{Xe h¢ 

{H$ 

a   + 


b  g{Xe 


c  na b§~ h¡, Vmo  H$m _mZ kmV H$s{OE & 
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Find a unit vector perpendicular to both 

a  and 


b , where  

 

a  = 4

^
i  – 

^
j  + 8

^
k , 


b  = – 

^
j  + 

^
k . 

 

                                               OR 

If 

a  = 2

^
i  + 2

^
j  + 3

^
k , 


b  = – 

^
i  + 2

^
j  + 

^
k  and 


c  = 3

^
i  + 

^
j  are such that 


a   + 


b  is perpendicular to 


c , then find the value of . 

11. A Am¡a B Xmo ñdV§Ì KQ>ZmE± h¢ {OZHo$ {bE P(A) = 0·3 Am¡a P(B) = 0·5 h¡ & P(A|B) 

kmV H$s{OE & 

                                       AWdm       

EH$ W¡bo _| 3 g\o$X d 2 bmb Jo§X| h¢ Am¡a Xÿgao W¡bo _| 4 g\o$X d 3 bmb J§oX| h¢ & àË`oH$ 
W¡bo go EH$ J|X `mÑÀN>`m {ZH$mbr OmVr h¡ & {ZH$mbr JB© J|Xm| _| EH$ g\o$X d EH$ bmb 
J|X hmoZo H$s àm{`H$Vm kmV H$s{OE & 

Given that A and B are two independent events such that P(A) = 0·3 and  

P(B) = 0·5. Find P(A|B). 

                                               OR 

A bag contains 3 white and 2 red balls, another bag contains 4 white and 

3 red balls. One ball is drawn at random from each bag. Find the 

probability that the balls drawn are one white and one red.    

12. EH$ àíZ H$mo A, B Am¡a C Ûmam ñdV§Ì ê$n go hb H$aZo H$s àm{`H$VmE± H«$_e: 
2

1 , 
3

1  

Am¡a  
4

1
 h¢ & `{X VrZm|, ñdV§Ì ê$n go, àíZ hb H$aZo H$m à`mg H$aVo h¢, Vmo àíZ Ho$ hb 

hmo OmZo H$s àm{`H$Vm kmV H$s{OE & 

The probabilities of A, B and C solving a problem independently are 
2

1
, 

3

1
 and 

4

1
 respectively. If all the three try to solve the problem 

independently, find the probability that the problem is solved.   
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IÊS> g 
SECTION C 

àíZ g§»`m 13 go 23 VH$ àË`oH$ àíZ Ho$ 4 A§H$ h¢ & 
Question numbers 13 to 23 carry 4 marks each. 

13. _mZ br{OE {H$ A = N  N g^r àmH¥$V g§»`mAm| Ho$ H«${_V `w½_m| H$m g_wƒ` h¡ Am¡a 
g§~§Y R g_wƒ` A na (a, b) R (c, d) `{X d Ho$db `{X ad = bc Ûmam n[a^m{fV h¡ & 
Xem©BE {H$ R EH$ Vwë`Vm g§~§Y h¡ & 
                                       AWdm       

Xem©BE {H$ f : R – {2}  R – {1}, 
2–x

x
)x(f    Ûmam n[a^m{fV \$bZ EH¡$H$s h¡ & `{X  

g : R –  {1}  R – {2}, 
1–x

x2
)x(g    Ûmam n[a^m{fV h¡, Vmo gof (x) kmV H$s{OE & 

Let A = N  N be the set of all ordered pairs of natural numbers and R be 

the relation on the set A defined by (a, b) R (c, d) iff ad = bc. Show that R 

is an equivalence relation. 

                                               OR 

Show that f : R – {2}  R – {1} defined by 
2–x

x
)x(f   is one-one. Also, if  

g : R –  {1}  R – {2} is defined as 
1–x

x2
)x(g  , find gof (x).  

14. {gÕ H$s{OE {H$ : 

1x
2

1–
;xcos

2

1

4x–1–x1

x–1x1
tan 1–1– 





















    

Prove that : 

1x
2

1–
;xcos

2

1

4x–1–x1

x–1x1
tan 1–1– 





















   

15. gma{UH$m| Ho$ JwUY_mªo H$m à`moJ H$aHo$, {gÕ H$s{OE {H$ 

)x–z()z–y()y–x(

zz1

yy1

xx1

2

2

2

    

Using properties of determinants, show that 

)x–z()z–y()y–x(

zz1

yy1

xx1

2

2

2
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16. `{X xy . yx = xx h¡, Vmo 
dx

dy
 kmV H$s{OE & 

          AWdm       

`{X  x = a sec3   VWm  y = a tan3   h¡, Vmo 
2

2

dx

yd  kmV H$s{OE & 

Find 
dx

dy
, if  xy . yx = xx. 

            OR 

If  x = a sec3   and  y = a tan3 ,  find  
2

2

dx

yd
. 

17. `{X  y = a cos (log x) + b sin (log x) h¡, Vmo Xem©BE {H$ .0y
dx

dy
x

dx

yd
x

2

2
2   

If  y = a cos (log x) + b sin (log x),  show that .0y
dx

dy
x

dx

yd
x

2

2
2   

18 dH«$ ay2 = x3 Ho$ {~ÝXþ (am2, am3) na ñne©-aoIm H$m g_rH$aU kmV H$s{OE & 

Find the equation of the tangent to the curve ay2 = x3 at the point  

(am2, am3). 

19. kmV H$s{OE : 

dx
)xsin2()xsin1(

xcos

  

Find : 

dx
)xsin2()xsin1(

xcos

  

20. _mZ kmV H$s{OE : 

dx
xcos1

xsinx

2

0




   

Evaluate : 

dx
xcos1

xsinx

2

0




 

21. AdH$b g_rH$aU x dx – y ey 2x1   dy = 0 H$m {d{eîQ> hb kmV H$s{OE, {X`m J`m 
h¡ y = 1 O~{H$ x = 0. 
                 AWdm       
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AdH$b g_rH$aU x cos
dx

dy

x

y








 = y cos 









x

y
 + x  H$mo hb H$s{OE &  

Find the particular solution of the differential equation 

x dx – y ey 2x1   dy = 0, given that y = 1 when x = 0. 

                      OR 

Solve the differential equation x cos
dx

dy

x

y








 = y cos 









x

y
 + x. 

22. Xem©BE {H$ Mma {~ÝXþ A, B, C VWm D {OZHo$ pñW{V g{Xe H«$_e: ^
i  + 2

^
j  – 

^
k ,  

3
^
i  – 

^
j ,  2

^
i  + 3

^
j  + 2

^
k  VWm 4^

i  + 3
^
k   g_Vbr` h¢ & 

Show that the four points A, B, C and D with position vectors  
^
i  + 2

^
j  – 

^
k , 3

^
i  – 

^
j , 2

^
i  + 3

^
j  + 2

^
k  and 4

^
i  + 3

^
k  respectively are 

coplanar. 

23. g_Vbm| 

r  . (3

^
i  + 4

^
j  + 2

^
k ) = 5  Ed§ 


r  . (3

^
i  – 2

^
j  – 2

^
k ) = 4 Ho$ g_mÝVa Cg 

aoIm H$m g{Xe g_rH$aU kmV H$s{OE Omo {~ÝXþ (2, 3, – 1)  go JwµOaVr h¡ &  
Find the vector equation of the line passing through the point  

(2, 3, – 1) and parallel to the planes 

r  . (3

^
i  + 4

^
j  + 2

^
k ) = 5 and  


r  . (3^

i  – 2
^
j  – 2

^
k ) = 4. 

IÊS> X 

SECTION D 

àíZ g§»`m 24 go 29 VH$ àË`oH$ àíZ Ho$ 6 A§H$ h¢ & 

Question numbers 24 to 29 carry 6 marks each. 

24. `{X 


















113

321

210

A  h¡, Vmo A–1 kmV H$s{OE & A1 H$m à`moJ H$aHo$, {ZåZ g_rH$aU 

{ZH$m` H$mo hb H$s{OE : 

          y + 2z = 5  

 x + 2y + 3z = 10  

                   3x + y + z = 9 

                                         AWdm       
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àmapå^H$ g§{H«$`mAm| H$m à`moJ H$aHo$, Amì`yh 


















22–5

5–615–

11–3

A  H$m ì`wËH«$_ 

àmßV H$s{OE & 

If 


















113

321

210

A , find A–1. Using A–1, solve the system of equations 

          y + 2z = 5  

 x + 2y + 3z = 10  

                   3x + y + z = 9 

                                               OR 

Obtain the inverse of the following matrix using elementary operations : 



















22–5

5–615–

11–3

A  

25. d¥Îm x2 + y2 = 80  H$m dh {~ÝXþ kmV H$s{OE Omo {~ÝXþ (1, 2) go Ý`yZV_ Xÿar na h¡ & 

Find the point on the circle x2 + y2 = 80 which is nearest to the point  

(1, 2). 

26. g_mH$bZ {d{Y go Xmo d¥Îmm| x2 + y2 = 1 Ed§ (x – 1)2 + y2 = 1 Ho$ ~rM {Kao joÌ H$m 
joÌ\$b kmV H$s{OE &  

AWdm 

 g_mH$bZ {d{Y go, {ZåZ joÌ H$m joÌ\$b kmV H$s{OE : 

{(x, y) : 9x2 + 4y2  36, 3x + 2y  6} 

Using integration, find the area of the region enclosed between the two 

circles x2 + y2 = 1 and (x – 1)2 + y2 = 1. 

OR 

Using integration, find the area of the region : 

{(x, y) : 9x2 + 4y2  36, 3x + 2y  6} 
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27. aoIm 
4

8–x
 = 

1

1–y
 = 

8

3–z
 g_Vb 2x + 2y + z = 3 H$mo {Og {~ÝXþ na H$mQ>Vr h¡, 

CgHo$ {ZX}em§H$ kmV H$s{OE & aoIm Ed§ g_Vb Ho$ ~rM H$m H$moU ^r kmV H$s{OE & 

AWdm       

 {XH²$-AZwnmV < 2, 2, 1 > dmbr aoIm {ZåZ Xmo aoImAm| H$mo H«$_e: {~ÝXþ P VWm Q na H$mQ>Vr h¡ : 

3

7–x
 = 

2

5–y
 = 

1

3–z
 VWm 

2

1–x
 = 

4

1y 
 = 

3

1z 
 

 AÝV:IÊS> PQ H$m g_rH$aU Ed§ bå~mB© kmV H$s{OE & 

Find the coordinates of the point where the line 
4

8–x
 = 

1

1–y
 = 

8

3–z
 

intersects the plane 2x + 2y + z = 3. Also find the angle between the line 

and the plane. 

                                                     OR 

A line with direction ratios < 2, 2, 1 > intersects the lines 

3

7–x
 = 

2

5–y
 = 

1

3–z
 and 

2

1–x
 = 

4

1y 
 = 

3

1z 
 

at the points P and Q respectively. Find the length and the equation of 

the intercept PQ.   

28. EH$ N>moQ>r \$_© Hw${g©`m± Am¡a _o µO| ~ZmVr h¡ & ~mµOma H$s _m±J d Cnb>ãY gmYZm| Ho$ AZwgma 
à{V{XZ Hw${g©`m± Am¡a _o µOm| H$m Hw$b CËnmXZ 50 BH$mB`m| go A{YH$ Zht hmoZm Mm{hE & EH$ 
Hw$gu H$mo ~ZmZo _| 30 {_ZQ> d EH$ _oµO H$mo ~ZmZo _| 1 K§Q>m bJVm h¡ & à{V{XZ A{YH$V_ 
40 H$m`© K§Q>o CnbãY h¢ & EH$ Hw$gu na < 40 H$m bm^ d EH$ _oµO na < 60 H$m bm^ 
hmoVm h¡ & kmV H$s{OE, A{YH$V_ bm^ A{O©V H$aZo Ho$ {bE à{V{XZ {H$VZr Hw${g©`m± Am¡a 
{H$VZr _oµO| ~ZmB© OmE± & A{YH$V_ bm^ ^r kmV H$s{OE & a¡{IH$ àmoJ«m_Z g_ñ`m ~ZmH$a 
Cgo AmboI {d{Y go hb H$s{OE &  
A small firm manufactures chairs and tables. Market demand and 

available resources indicate that the combined production of chairs and 

tables should not exceed 50 units per day. It takes 30 minutes to 

manufacture a chair and 1 hour to manufacture a table. A maximum of 

40 man-hours per day are available. The profit on each chair is < 40 and 

profit on each table is < 60. Determine how many each of chairs and 

tables should be manufactured per day in order to maximize the profit. 

What is the maximum profit ? Formulate LPP and solve graphically. 
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29. W¡bo I _|, 4 bmb J|X| d 2 har J§oX| h¢ Am¡a W¡bo II _|, 3 bmb J|X| d 5 har J|X| h¢ & W¡bo I 
go `mÑÀN>`m EH$ J|X {ZH$mb H$a W¡bo II _| S>mbr OmVr h¡ Am¡a VËníMmV² W¡bo II go 
`mÑÀN>`m EH$ J|X {ZH$mbr OmVr h¡ & {ZH$mbr JB© J|X hao a§J H$s h¡ & àm{`H$Vm kmV 
H$s{OE {H$ ñWmZm§V[aV H$s JB© J|X ^r har Wr &  
Bag I contains 4 red and 2 green balls and Bag II contains 3 red and  

5 green balls. One ball is transferred at random from Bag I to Bag II and 

then a ball is drawn at random from Bag II. The ball so drawn is found to 

be green in colour. Find the probability that the transferred ball is also 

green. 
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 (i)      
 (ii)  -  29          , ,        4   

           8              
11              6            

 (iii)         ,            
 (iv)  -           1 ,    3  ,    3 

      3          ,     
    

 (v)           ,      
   

General Instructions :   

 (i) All questions are compulsory. 

 (ii) This question paper contains 29 questions divided into four sections A, B, C and D. 

Section A comprises of 4 questions of one mark each, Section B comprises of 8 

questions of two marks each, Section C comprises of 11 questions of four marks 

each and Section D comprises of 6 questions of six marks each.  

 (iii) All questions in Section A are to be answered in one word, one sentence or as per 

the exact requirement of the question. 

 (iv) There is no overall choice. However, internal choice has been provided in 1  

question of Section A, 3 questions of Section B, 3 questions of Section C and 3 

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

questions. 

 (v) Use of calculators is not permitted. You may ask logarithmic tables, if required. 

 

  

 – 
SECTION – A 

  
  1  4     1    

 Question numbers 1 to 4 carry 1 mark each.  
 

1.  A  B    3      |A| = 2  AB = 2I ,  |B|     
  

 If A and B are square matrices of the same order 3, such that |A| = 2 and AB = 2I, 
write the value of |B|. 
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2.   f(x) = x + 1 ,  d
dx (fof) (x)    

 If f(x) = x + 1, find 
d
dx (fof) (x). 

 

3.    x2 
d2y
dx2 = 









1 + 



dy

dx

2 4 

       

 Find the order and the degree of the differential equation x2 
d2y
dx2 = 









1 + 



dy

dx

2 4

. 

 

4.     x-, y-  z-  : 90, 135, 45         
-    

 

          (3, 4, 5)      2 î  + 2 ĵ  – 3k̂  
   

 If a line makes angles 90, 135, 45 with the x, y and z axes respectively, find its 

direction cosines. 

OR 

 Find the vector equation of the line which passes through the point (3, 4, 5) and is 

parallel to the vector 2 î  + 2 ĵ  – 3k̂. 

 

 – 

SECTION – B 

 

  5  12      2   

 Question numbers 5 to 12 carry 2 marks each.  

 

5.       *  R  a * b = ab + 1    (i) -  
   (ii)   - ,        ? 

 Examine whether the operation * defined on R by a * b = ab + 1 is (i) a binary or not. 

(ii) if a binary operation, is it associative or not ? 
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6.   A    2A – 3B + 5C = O,  B = 



–2 2 0

  3 1 4                                    

C = 



2 0 –2

7 1   6    

 Find a matrix A such that 2A – 3B + 5C = O, where B = 



–2 2 0

  3 1 4  and                            

C = 



2 0 –2

7 1   6 . 

 

7.   : 

 

 
. 
 .

sec2x

tan2x + 4
 dx. 

 Find : 

 

 
. 
 .

sec2x

tan2x + 4
 dx. 

 

8.    : 

 

 
. 
 . 1 – sin 2x dx,  


4 < x < 


2 

    

   : 

 

 
. 
 .sin–1 (2x) dx. 

 Find : 

 

 
. 
 . 1 – sin 2x dx,  


4 < x < 


2 

      OR 

 Find : 

 

 
. 
 .sin–1(2x) dx. 

 

9.     y = e2x (a + bx),  a, b   ,       
   

 Form the differential equation representing the family of curves y = e2x (a + bx), where 

‘a’ and ‘b’ are arbitrary constants. 
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10.           ,           
 3   

 

  a  =  2 î  + 3 ĵ  + k̂, 

b = î  – 2 ĵ  + k̂  c  = – 3 î  + ĵ  + 2k̂ ,  [ ]

a  

b 


c      

 If the sum of two unit vectors is a unit vector, prove that the magnitude of their 

difference is 3. 

OR 

 If 

a  =  2 î  + 3 ĵ  + k̂, 


b = î  – 2 ĵ  + k̂ and 


c  = – 3 î  + ĵ  + 2k̂, find [ ]

a  

b 


c . 

 

11.      1, 2, 3     4, 5, 6      ,      
“  ”    A   “     ”   B      
      A  B      

 A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event “number 

is even” and B be the event “number is marked red”. Find whether the events A and B 

are independent or not. 

 

12.     :       “     ”   ,  
(i) 5  (ii)  5 ,   -  ? 

 
    X    P(X)    ,  ‘k’    : 

  P(X = x) = 





 

k   ,    x = 0

2k,     x = 1

3k,     x = 2

 0,    

 

 ‘k’      
 A die is thrown 6 times. If “getting an odd number” is a “success”, what is the 

probability of (i) 5 successes ? (ii) atmost 5 successes ? 

OR 

 The random variable X has a probability distribution P(X) of the following form, 

where ‘k’ is some number. 

  P(X = x) = 





 

k   ,   if x = 0
2k,    if x = 1
3k,    if x = 2
 0,    otherwise

 

 Determine the value of ‘k’. 
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 – 

SECTION – C 

  

  13  23     4   

 Question numbers 13 to 23 carry 4 marks each. 
 
 
13.      R = {(a, b) : a ≤ b}    R    ,  

    
 

     f : N  N, f(x) = x2 + x + 1,   ,      
   

  f : N  S,  S  f   ,       
 Show that the relation R on  defined as R = {(a, b) : a ≤ b}, is reflexive, and transitive 

but not symmetric.  
OR 

 Prove that the function f : N  N, defined by f(x) = x2 + x + 1 is one-one but not onto. 
Find inverse of f : N  S, where S is range of f. 

 

14.   : tan–1 4x + tan–1 6x = 

4 

 Solve : tan–1 4x + tan–1 6x = 

4

. 

 

15.      ,    








a2 + 2a 2a + 1 1

2a + 1 a + 2 1
3 3 1

= (a – 1)3. 

 Using properties of determinants, prove that 








a2 + 2a 2a + 1 1

2a + 1 a + 2 1
3 3 1

= (a – 1)3. 

 

16.   log (x2 + y2) = 2 tan–1 


y

x  ,    
dy
dx = 

x + y
x – y . 

    

  xy – yx = ab ,  dy
dx    

 If log (x2 + y2) = 2 tan–1 


y

x , show that 
dy
dx = 

x + y
x – y . 

   OR 

 If xy – yx = ab, find 
dy
dx

. 
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17.  y = (sin–1x)2 ,     (1 – x2) 
d2y
dx2 – x 

dy
dx – 2 = 0. 

 If y = (sin–1x)2, prove that (1 – x2) 
d2y
dx2 – x 

dy
dx – 2 = 0. 

 

18.   y = 3x – 2   -       4x – 2y + 5 = 0             

               

 Find the equation of tangent to the curve y = 3x – 2 which is parallel to the line              

4x – 2y + 5 = 0. Also, write the equation of normal to the curve at the point of contact. 

 

19.    : 

 

 
.
.

3x + 5
x2 + 3x – 18

 dx. 

 Find : 

 

 
.
.

3x + 5
x2 + 3x – 18

 dx. 

 

20.     


0

a

 
.
.f(x) dx = 



0

a

 
.
.f(a – x) dx,    



0



 
.
.

x sin x
1 + cos2x

 dx       

 Prove that 


0

a

 
.
.f(x) dx = 



0

a

 
.
.f(a – x) dx, hence evaluate 



0



 
.
.

x sin x
1 + cos2x

 dx. 
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21.    : x dy – y dx = x2 + y2 dx   ,    y = 0  x = 1. 

 

   : (1 + x2) 
dy
dx + 2xy – 4x2 = 0   ,    y(0) = 0.  

 Solve the differential equation : x dy – y dx = x2 + y2 dx, given that y = 0 when x = 1. 

OR 

 Solve the differential equation : (1 + x2) 
dy
dx + 2xy – 4x2 = 0, subject to the initial 

condition y(0) = 0. 

 

22.   î  + ĵ  + k̂,  2 î  + 5 ĵ ,  3 î  + 2 ĵ  – 3k̂  î  – 6 ĵ  – k̂  :  A, B, C  D   

     AB  CD             

AB  


CD      

 If  î  + ĵ  + k̂,  2 î  + 5 ĵ ,  3 î  + 2 ĵ  – 3k̂ and  î  – 6 ĵ  – k̂ respectively are the position 

vectors of points A, B, C and D, then find the angle between the straight lines AB and 

CD. Find whether 

AB and 


CD are collinear or not.  

 

23.             : 

 1 – x
3  = 

7y – 14
  = 

z – 3
2   7 – 7x

3  = 
y – 5

1  =  
6 – z

5 ,          

      

 Find the value of , so that the lines 
1 – x

3  = 
7y – 14

  = 
z – 3

2  and 
7 – 7x

3  = 
y – 5

1  =  
6 – z

5  

are at right angles. Also, find whether the lines are intersecting or not. 
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 – 
SECTION – D 

  
  24  29     6   

 Question numbers 24 to 29 carry 6 marks each. 

 

 

24.  A = 








1 1 1

1 0 2
3 1 1

 ,  A–1    

 :       : 
 x + y + z = 6 

 x + 2z = 7  

 3x + y + z = 12 
     
          : 

   A = 








1 2 –2

–1 3 0
0 –2 1

 

 If A = 








1 1 1

1 0 2
3 1 1

, find A–1. Hence, solve the system of equations 

 x + y + z = 6, x + 2z = 7, 3x + y + z = 12.  

   OR 

 Find the inverse of the following matrix using elementary operations. 

   A = 








1 2 –2

–1 3 0
0 –2 1

 

 

25.       2 m   8 m3        
             ` 70/m2    ` 45/m2  
            ? 

 A tank with rectangular base and rectangular sides, open at the top is to be constructed 

so that its depth is 2 m and volume is 8 m3. If building of tank costs  ` 70 per square 

metre for the base and ` 45 per square metre for the sides, what is the cost of least 

expensive tank ? 
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26.   ,  ABC    ,  A(2, 5), B (4, 7)  C(6, 2) 

 ABC     

 

   , x-     x2 + y2 = 8x   y2 = 4x     

       

 Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and 

C(6, 2). 

OR 

 Find the area of the region lying above x-axis and included between the circle                           

x2 + y2 = 8x and inside of the parabola y2 = 4x. 

 

27.   (2, 2, – 1), (3, 4, 2)  (7, 0, 6)           

  :         (4, 3, 1)       

     

 

          r  = ( )î  + ĵ   + ( )î  + 2 ĵ  – k̂     

(–1, 3, –4)          (2, 1, 4)         

  

 Find the vector and Cartesian equations of the plane passing through the points  

(2, 2 –1), (3, 4, 2) and (7, 0, 6). Also find the vector equation of a plane passing 

through (4, 3, 1) and parallel to the plane obtained above. 

OR 

 Find the vector equation of the plane that contains the lines  


r  = ( )î  + ĵ   + ( )î  + 2 ĵ  – k̂  and the point (–1, 3, – 4). Also, find the length of the 

perpendicular drawn from the point (2, 1, 4) to the plane, thus obtained. 
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28.        A, B  C    A 1%      

,  B 5%   C 7%        A  50%   

  , B  30%   C  20%           

                ,     

A          
 A manufacturer has three machine operators A, B and C. The first operator A produces 

1% of defective items, whereas the other two operators B and C produces 5% and 7% 

defective items respectively. A is on the job for 50% of the time, B on the job 30% of 

the time and C on the job for 20% of the time. All the items are put into one stockpile 

and then one item is chosen at random from this and is found to be defective. What is 

the probability that it was produced by A ? 

 

29.    5   10              A  

B     A          2                

2        B          1                     

-   3                 

  8          A     ` 15   

 B     ` 10       A   B      

   ,     ?          

             
 A manufacturer has employed 5 skilled men and 10 semi-skilled men and makes two 

models A and B of an article. The making of one item of model A requires 2 hours 

work by a skilled man and 2 hours work by a semi-skilled man. One item of model B 

requires 1 hour by a skilled man and 3 hours by a semi-skilled man. No man is 

expected to work more than 8 hours per day. The manufacturer’s profit on an item of 

model A is ` 15 and on an item of model B is ` 10. How many of items of each model 

should be made per day in order to maximize daily profit ? Formulate the above LPP 

and solve it graphically and find the maximum profit. 

 
__________  
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General Instructions :   

 (i) All questions are compulsory. 

 (ii) The question paper consists of 29 questions divided into four sections A, B, C and D. 
Section A comprises of 4 questions of one mark each, Section B comprises of 8 
questions of two marks each, Section C comprises of 11 questions of four marks 
each and Section D comprises of 6 questions of six marks each. 

 (iii) All questions in Section A are to be answered in one word, one sentence or as per 
the exact requirement of the question. 

 (iv) There is no overall choice. However, internal choice has been provided in                   
3 questions of four marks each and 3 questions of six marks each. You have to attempt 
only one of the alternatives in all such questions. 

 (v) Use of calculators is not permitted. You may ask for logarithmic tables, if required. 

 
 – 

SECTION – A 
  

  1  4    1    
 Question numbers 1 to 4 carry 1 mark each. 
 

1. tan–1 3  – sec–1 (–2)      

 Find the value of tan–1 3  – sec–1 (–2). 

 

2.   A = 
















 122

12

221

x      AA' = 9I    ,  x    

 If A = 
















 122

12

221

x  is a matric satisfying AA' = 9I, find x. 

 

3.  [

i , 


k, 


j ]      

 Find the value of [

i , 


k, 


j ]. 

 

4.   Q+        ,   *,   a, b  Q+    

a * b = 
2

3ab    ,       

 Find the identity element in the set Q+ of all positive rational numbers for the 

operation * defined by a * b = 
2

3ab
 for all a, b  Q+. 
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 – 
SECTION – B 

  
  5  12     2   

 Question numbers 5 to 12 carry 2 marks each. 
 

5.    3 cos–1 x = cos–1 (4x3 – 3x), x  





1  ,
2

1
. 

 Prove that 3 cos–1 x = cos–1 (4x3 – 3x), x  





1  ,
2

1
. 

 

6.   A = 







 25

32
    A–1 = kA ,  k      

 If A = 







 25

32
 be such that A–1 = kA, then find the value of  k. 

 

7.  tan–1 










 x  x 

 x  x 

sincos

sincos
  x      

 Differentiate tan–1 










 x  x 

 x  x 

sincos

sincos
 with respect to x. 

 

8.     x-       `  R(x) = 3x2 + 36x + 5      
x = 5 ,     ,            
          

 The total revenue received from the sale of x units of a product is given by  
R(x) = 3x2 + 36x + 5 in rupees. Find the marginal revenue when x = 5, where by 
marginal revenue we mean the rate of change of total revenue with respect to the 
number of items sold at an instant. 

 

9.     


x

x

 cos

sin  5  3
2

 dx 

 Find : 


x

x

 cos

sin  5  3
2

 dx. 

 

10.    cos 







xd

dy
 = a, (a  )     

 Solve the differential equation cos 







xd

dy
 = a, (a  ). 
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11.   a  + 

b  + c  = 


0   | a  | = 5, | 


b  | = 6  | c  | = 9 ,   a   b      

   

 If a  + 

b  + c  = 


0  and | a  | = 5, | 


b  | = 6 and | c  | = 9, then find the angle between a  

and 

b .  

 

12.    2P(A) = P(B) = 
13

5   P(A/B) = 
5

2  ,  P(A  B)      

 Evaluate P(A  B), if 2P(A) = P(B) = 
13

5
 and P(A/B) = 

5

2
. 

 

 – 
SECTION – C 

  

  13  23     4   
 Question numbers 13 to 23 carry 4 marks each. 
 

13.      ,    

 

5cb  2ca  2c

c  2b5ba  2b

c  2ab  2a5a





 = 12 (a + b + c) (ab + bc + ca) 

 Using properties of determinants, prove that  

 

5cb  2ca  2c

c  2b5ba  2b

c  2ab  2a5a





 = 12 (a + b + c) (ab + bc + ca) 

 

14.   sin y = x cos (a + y) ,    
a cos

y)  (a cos
  

d

dy 2 


x
. 

     
xd

dy
 = cos a ,  x = 0   

 If sin y = x cos (a + y), then show that 
a cos

y)  (a cos
  

d

dy 2 


x
. 

 Also, show that 
xd

dy
 = cos a, when x = 0. 
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15.   x = a sec3   y = a tan3  ,   = 
3

π   
2

2

d

yd

x
    

                 

  y = etan–1 x ,     (1 + x2) 
2

2

d

yd

x
 + (2x – 1) 

xd

dy
 = 0 

 If x = a sec3  and y = a tan3 , find 
2

2

d

yd

x
 at  = 

3

π
. 

                    OR 

 If y = etan–1 x, prove that (1 + x2) 
2

2

d

yd

x
 + (2x – 1) 

xd

dy
 = 0. 

 

16.   x2 + y2 = 4  (x – 2)2 + y2 = 4            ? 

        

       f(x) = –2x3 – 9x2 – 12x + 1 

 (i)     (ii)     

 Find the angle of intersection of the curves x2 + y2 = 4 and (x – 2)2 + y2 = 4, at the 
point in the first quadrant. 

                    OR 

 Find the intervals in which the function f(x) = –2x3 – 9x2 – 12x + 1 is 

 (i) Strictly increasing (ii) Strictly decreasing 

 

17.                   10    
                  
                ? 

 A window is in the form of a rectangle surmounted by a semicircular opening. The 
total perimeter of the window is 10 metres. Find the dimensions of the window to 
admit maximum light through the whole opening. How having large windows help us 
in saving electricity and conserving environment ? 

 

18.     
 4)  ( 2)  (

4
2xx

 dx 

 Find : 
 4)  ( 2)  (

4
2xx

 dx 
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19.    (x2 – y2) dx + 2xydy = 0     
                     

   (1 + x2) 
xd

dy
 + 2xy = 

2  1

1

x
     ,    x = 1  

 y = 0   
 Solve the differential equation (x2 – y2) dx + 2xydy = 0 

                    OR 

 Find the particular solution of the differential equation (1 + x2) 
xd

dy
 + 2xy = 

2  1

1

x
, 

given that y = 0 when x = 1. 

 

20.  x        A(4, 4, 4), B(5, x, 8), C(5, 4, 1)  D(7, 7, 2)  
  

 Find x such that the four points A(4, 4, 4), B(5, x, 8), C(5, 4, 1) and D(7, 7, 2) are 
coplanar. 

 

21.  
4

3  z
  

3

2 y 
  

2

1  





x   
5

5  z
  

4

4 y 
  

3

2  





x         

 Find the shortest distance between the lines 
4

3  z
  

3

2 y 
  

2

1  





x
 and 

5

5  z
  

4

4 y 
  

3

2  





x
. 

 

22.                        
  0.6  0.4               
    0.7              0.3   
              

 Two groups are competing for the positions of the Board of Directors of a corporation. 
The probabilities that the first and second groups will win are 0.6 and 0.4 respectively. 
Further, if the first group wins, the probability of introducing a new product is 0.7 and 
the corresponding probability is 0.3 if the second group wins. Find the probability that 
the new product introduced was by the second group. 

 

23.  20     ,  5   , 3      -  
                 
       

 From a lot of 20 bulbs which include 5 defectives, a sample of 3 bulbs is drawn at 
random, one by one with replacement. Find the probability distribution of the number 
of defective bulbs. Also, find the mean of the distribution. 
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 – 
SECTION – D 

  
  24  29     6   

 Question numbers 24 to 29 carry 6 marks each. 
 

 

24.       Z    R,   (x, y)  R  (x – y), 3   , 
  ,      

 

  A = {0, 1, 2, 3, 4, 5}     *  a * b = 



 
a + b,          a + b < 6 
 a + b – 6,   a + b  6   

     
 A  a * b       
    *   0       A    a  0 

 ,    6 – a, a     
 Show that the relation R on the set Z of all integers defined by (x, y)  R  (x – y) is 

divisible by 3 is an equivalence relation. 
OR 

 A binary operation * on the set A = {0, 1, 2, 3, 4, 5} is defined as  

a * b = 







6  b  a  if  6,  b  a

6  b  a  if       b,  a
 

 Write the operation table for a * b in A. 

 Show that zero is the identity for this operation * and each element ‘a’  0 of the set is 

invertible with 6 – a, being the inverse of ‘a’. 
 

25.     A = 

















121

232

405

, B–1 =  

















431

341

331

  ,  (AB)–1    

 

      A = 






















120

031

221

      

 Given A = 

















121

232

405

, B–1 =  

















431

341

331

, compute (AB)–1. 

OR 

 Find the inverse of the matrix A = 






















120

031

221

 by using elementary row 

transformations.  
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26.             {(x, y) : 0  2y  x2, 0  y  x, 0 < x < 3} 

 Using integration, find the area of the region : {(x, y) : 0  2y  x2, 0  y  x, 0 < x < 3} 
 

27.       

2
π

0
44 cos  sin

 cos sin  

xx

xxx
 dx 

        

       
3

1

(3x2 + 2x + 1) dx      

 Evaluate  

2
π

0
44 cos  sin

 cos sin  

xx

xxx
 dx. 

      OR 

 Evaluate 
3

1

(3x2 + 2x + 1) dx as the limit of a sum. 

 
28.           (1, 2, 3)        


r  · (


i  – 


j  + 2


k) = 5  r  · (3


i  + 


j  + 


k) = 6            

 r  · (2

i  + 


j  + 


k) = 4       

 Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the 

planes 

r  · (


i  – 


j  + 2


k) = 5 and 


r  · (3


i  + 


j  + 


k) = 6. Also find the point of intersection of 

the line thus obtained with the plane 

r  · (2


i  + 


j  + 


k) = 4. 

 
29.        A  B    ,         

  A        3    1         B 
     1    2            9  
  8         A        ` 40   
    B     ` 50    ,      A  B 
   -              
              

 A company produces two types of goods, A and B, that require gold and silver. Each 
unit of type A requires 3 g of silver and 1 g of gold while that of B requires 1 g of 
silver and 2 g of gold. The company can use atmost 9 g of silver and 8 g of gold. If 
each unit of type A brings a profit of ` 40 and that of type B ` 50, find the number of 
units of each type that the company should produce to maximize the profit. Formulate 
and solve graphically the LPP and find the maximum profit. 

__________ 



PRACTICE PAPER 

CLASS XII                 MATHEMATICS 

 TIME : 3 HOURS       Max Marks : 80  

General Instruction: 
1. All questions are compulsory 
2. This question paper contains 36 questions.  
3. Section-A comprises of twenty questions (Question 1-20) of 1 mark each, 
4. Section-B comprises of six questions (Question21-26) of 2 marks each, 
5. Section-C comprises of six questions (Questions 27-32)  of 4 marks each  
6. Section-D comprises of four questions (Question 33-36) of 6 marks each. 
7. There is no overall choice but internal choices are given in section B,C and D. 
8. Use of calculator is prohibited. 

 

SECTION A 

1. If for the matrix A,	|퐴| = 5   , find |4퐴| ,where matrix A is of order 2 x 2  
(a)20      (b)     80  (c)  4        (d)     16 

2 If 푓 is an invertible function, find the inverse of 푓(푥) = 	 . 

3 The value of  푐표푠 − sin 	is  

(푎) √       (b)     0  (c)    (d)     -1 

4 A singular matrix is invertible ,state true or false  

5 Derivative of  푒√  with respect to x  

(a) 				 푒√    (b)  푒√    

(c)  
√

√ √
            (d)  

√

√
 

6 For what value of K the function 푓(푥) = 		  ,  if x ≠ 1 
                  4k,     if x=1 

   Is continuous at x=1  

(a) 2  (b) 1    (c) 4  (d)					
	

 
7 Derivative of xX with respect to x  is  

(a) (1+log x)   (b) x.xx-1      (c) x log x     (d) xx (1+ log x) 
8 Rate of change of volume of a sphere of diameter  r,   with respect to r is  

(a) 4 휋 r2     (b) 
	
	휋 r2     (c) ) 

	
	휋 r2     (d) 휋 r2      



9 Find the slope of normal to the curve , x= acos θ, y= asin θ, θ =  

10 Without  using derivative find the maximum and minimum values of |3	푠푖푛푥 +
2| , x∈ 푅 

11 The value of ∫ 푑푥 is  

(a) log 2 (b)  (c)    (d)   

12 If ∫ 푒 	 dx = 푓(푥)+C ,then 푓(푥)  is  

(a) 
	

	
    (b) -2 log x . 푒 	    (c)      (d ) - 

	
 

13 
퐸푣푎푙푢푎푒 ∶

푑푥
푠푖푛 푥푐표푠 푥

 

14 Degree of differential equation    + sin    = 0  is 1 .State true or false  

15 Integrating factor for differential equation 			
			

 + y tan x – sec x = 0 is  ……. 

16 Direction cosines of y-axis are  
(a) (1,0,0 )  (b) 0,1,0)    (c) (0,1,0)  (d) (0,0,1)  

17 If  푎⃗ 	× 푏⃗ + 푏⃗ 	× 푐⃗ + 푐⃗ 	× 푎⃗ = 0⃗	 Then vectors 푎⃗	, 푏⃗, 푐⃗ are  
(a)parallel    (b) collinear    (c)   coplanar    (d)  non-coplanar  

18 A die is thrown once if odd number turns up, what is the probability that die 
shows a prime number ? 

19 Let E and F be the events with P(E) =      P(F) =          P(E∩ 퐹) = , then the 
events E and F are not independent. State true or false. 

20 The maximum value of objective function z=ax+ by in LPP always occurs at 
only one corner point of the feasible region .State true or false.  

 
SECTION B 

21 Evaluate sin 푐표푠  

22 If A and B are symmetric matrices. Prove that AB-BA is a skew-symmetric 
matrix 

23 
For what values of x the matrix 

푥 1 2
1 0 3
5 −1 4

 is singular. 

                                            OR 



 If 퐴 = 0 1
4 3    ,  퐵 = 1 −1

2 4 		 ,퐹푖푛푑		(퐴퐵)  

24 Find the point(s) on the curve 2푦 = 3 − 푥 , at which the tangent is parallel to 
the line 푥 + 푦 = 0. 
                   OR 
Show that the tangents to the curve y = 7푥 +11, are parallel at the points where 
x =2 , x = -2.  

25 If y = 푐표푠 , find  .  

SECTION C 

26 If P( not A)  = 0.7,  P( B)  = 0.7,and P (B/A)= 0.5 , find P(A/B). 

27 Using properties of determinants, solve for x 
푥 − 2 2푥 − 3 3푥 − 4
푥 − 4 2푥 − 9 3푥 − 16
푥 − 8 2푥 − 27 3푥 − 64

 =0 

OR                 Show that          
푎 + 1 푎푏 푎푐
푎푏 푏 + 1 푏푐
푐푎 푐푏 푐 + 1

  = 1 + 푎 + 푏 + 푐  

 

28 N is a set of natural numbers, show that the relation r in 푁 × 푁 defined by 
(푎, 푏)	푅	(푐, 푑) 	

	
⇔ a+d = b+c, for all (푎, 푏)	, (푐, 푑) ∈ 푁 × 푁 is an equivalence 

relation.  
29 퐸푣푎푙푢푎푡푒	 ∫ ( ) dx 

        OR 

∫ (푥 + 푥)dx as limit of sum. 

30 An insurance company insured 2000 scooter drivers,3000 cyclists and 4000 
motor bikers. The Probabilities of their meeting with an accident respectively 
are 0.04, 0.06 and 0.15. One of the insured persons meets with an accident, find 
the probability that he is a scooter driver.  

31  Find the shortest distance between the lines  

푟⃗ = (1 + 휆)횤⃗ + (2 − 휆)횥⃗ + (휆 + 1)푘⃗;  

푟⃗ = 2횤⃗ − 횥⃗ − 푘⃗ + μ	(2횤⃗ + 횥⃗ + 2푘⃗ ) 



                             OR 

Find μ , so that the four points with position vectors -6횤̂+3횥̂+2푘, 

3횤̂+휇횥̂+4푘,	5횤̂+7횥̂+3푘 and -13횤̂+17횥̂-푘	푎푟푒	푐표푝푙푎푛푎푟. 

32  An aeroplane can carry maximum of 200 passengers. A profit of Rs.1,000 is 

made on each economy class ticket and a profit of Rs.600 is made on each 

economy class ticket. The airline reserves at least 20 seats for the executive 

class. However, at least 4 times as many passengers prefer to travel by economy 

class than by 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? Make an LPP and solve it graphically.  

SECTION-D 

33 

 

Find the area of the greatest rectangle  that can be inscribed in an ellipse 

  +    = 1. 

34 Using integration, find the area of the region 	푏표푢푛푑푒푑	푏푦	{(푥,푦): 푥 + 푦 ≤

1 ≤ 푥 + 푦} 

                                 OR 

Using integration, Find the area of circle 푥 + 푦 = 16, which is exterior to the 

parabola, 푦 = 6푥 

35 Solve the differential equation (1 + 푦 )푑푥 = (tan 푦 − 푥)	푑푦 

                                   OR 

Show that  the differential equation 푥	푠푖푛 − 푦 푑푥 + 푥푑푦 = 0 is 
homogeneous. Find the particular solution given that 푦 = , when 푥 = 1. 

36 Find the equation of the perpendicular drawn from the point 푃(2,4,−1) to the 
line = =  . Also write down the coordinates of the foot of the 
perpendicular from point P to the line.  

        



 

        ANSWERS : 

 

1. b       2.      3.b       4.   False              5.   d            6.  d             7. d    8.c 

9.  1   ,  10. Minimum value= 0, maximum value = 5 

11.c  12. d   13.tanx – cotx +C    14. False   15.secx  16.b  17.c  18.2/3   19. True  

20 False 

 21.   
√

     

23.-3,  −4 −2
16 14        24.   (1,1)   

 25.      26.   

27. x =  4    29. 푙표푔푥 + 푙표푔푥 − 푙표푔|푥 + 1| + 퐶	,	     

 30.  			,		31. √ 	 ,−2				 

	32. 40executive, 160 economy class tickets  , maximum profit  = Rs. 136000 

33.  2ab sq.units  34.	  (휋 − 2) sq.units,   8휋 − √3 푠푞. 푢푛푖푡푠				 

	35.  x = 푡푎푛 푦 − 1 + 퐶푒 푦		, 푐표푡 = 푙표푔|푥| + 퐶			 

	36. = 	 = 	   ,  (-4, 1, -3 ) 

 

************************************************************** 
 

 

 



   

  65/2/1 1 P.T.O. 

narjmWu H$moS >H$mo CÎma-nwpñVH$m Ho$ _wI-n¥ð 
>na Adí` {bIo§ & 
Candidates must write the Code on the 

title page of the answer-book. 

 

 Series BVM/2  H$moS> Z§.      

 Code No. 

amob Z§. 
Roll No. 

 

 
 

 

 

 

 

 

 

 

 

J{UV 
MATHEMATICS 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 100 

Time allowed : 3 hours Maximum Marks : 100 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 11 h¢ & 
 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 

{bI| & 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >29 àíZ h¢ & 
 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 

 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©• 
_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo 
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 11 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. 

 Please check that this question paper contains 29 questions. 

 Please write down the Serial Number of the question before 

attempting it. 

 15 minute time has been allotted to read this question paper. The question 

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 

students will read the question paper only and will not write any answer on 

the answer-book during this period. 

65/2/1 

SET-1 



   

  65/2/1 2 

gm_mÝ` {ZX}e : 
(i) g^r àíZ A{Zdm`© h¢ &  
(ii) Bg àíZ-nÌ _| 29 àíZ h¢ Omo Mma IÊS>m| _| {d^m{OV h¢ : A, ~, g VWm X &  IÊS> A _| 4 àíZ h¢ {OZ_| go 

àË òH$ EH$ A§H$ H$m h¡ & IÊS> ~ _| 8 àíZ h¢ {OZ_| go àË òH$ Xmo A§H$ H$m h¡ & IÊS> g _| 11 àíZ h¢ {OZ_| go 
àË òH$ Mma A§H$ H$m h¡ & IÊS> X _| 6 àíZ h¢ {OZ_| go àË òH$ N >: A§H$ H$m h¡ &   

(iii) IÊS> A _| g^r àíZm| Ho$ CÎma EH$ eãX, EH$ dmŠ` AWdm àíZ H$s Amdí`H$VmZwgma {XE Om gH$Vo h¢ & 
(iv) nyU© àíZ-nÌ _| {dH$ën Zht h¢ &  {\$a ^r IÊS> A Ho$ 1 àíZ _|, IÊS> ~ Ho$ 3 àíZm| _|, IÊS> g Ho$ 3 àíZm| _| 

VWm IÊS> X Ho$ 3 àíZm| _| AmÝV[aH$ {dH$ën h¡ &  Eogo g^r àíZm| _| go AmnH$mo EH$ hr {dH$ën hb H$aZm h¡ & 
(v) H¡$bHw$boQ>a Ho$ à`moJ H$s AZw_{V Zht h¡ & `{X Amdí`H$ hmo, Vmo Amn bKwJUH$s` gma{U`m± _m±J gH$Vo h¢ & 
General Instructions :  

(i) All questions are compulsory. 

(ii) The question paper consists of 29 questions divided into four sections A, B, C and D. 

Section A comprises of 4 questions of one mark each, Section B comprises of 8 questions 

of  two marks  each, Section C comprises of 11 questions of four marks each and 

Section D comprises of 6 questions of six marks each.  

(iii) All questions in Section A are to be answered in one word, one sentence or as per the 

exact requirement of the question. 

(iv) There is no overall choice. However, internal choice has been provided in 1 question of 

Section A, 3 questions of Section B, 3 questions of Section C and 3 questions of Section D. 

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

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required. 

IÊS> A 
SECTION A 

àíZ g§»`m 1 go 4 VH$ àË`oH$ àíZ 1 A§H$ H$m h¡ & 
Question numbers 1 to 4 carry 1 mark each. 

1. ¶{X A EH$ dJ© Amì¶yh h¡ {Og‘| AA = I h¡, Vmo |A| H$m ‘mZ {b{IE & 
If A is a square matrix satisfying AA = I, write the value of |A|. 

2. ¶{X y = x|x| h¡, Vmo x < 0 Ho$ {bE, 
dx

dy  kmV H$s{OE & 

If  y = x|x|,  find 
dx

dy
 for x < 0. 

3. {ZåZ AdH$b g‘rH$aU H$s H$mo{Q> d KmV (¶{X n[a^m{fV h¡) kmV H$s{OE : 

 
2

2

dx

yd
 + x

2

dx

dy








 =  2x2 log 















2

2

dx

yd
 

Find the order and degree (if defined) of the differential equation  

 
2

2

dx

yd
 + x

2

dx

dy








 =  2x2 log 















2

2

dx

yd
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4. Cg aoIm Ho$ {XH²$-H$mogmBZ kmV H$s{OE Omo {ZX}em§H$ Ajm| go g‘mZ H$moU ~ZmVr h¡ & 
                                         AWdm       

EH$ aoIm {H$gr EH$ {~ÝXþ, {OgH$m pñW{V g{Xe 2
^
i  – 

^
j  + 4

^
k  h¡, go JwµOaVr h¡ Am¡a 

g{Xe ^
i  + 

^
j  – 2

^
k  H$s {Xem ‘| h¡ & Bg aoIm H$m H$mVu¶ g‘rH$aU kmV H$s{OE & 

Find the direction cosines of a line which makes equal angles with the 

coordinate axes. 

                                               OR 

A line passes through the point with position vector 2
^
i  – 

^
j  + 4

^
k  and is 

in the direction of the vector  
^
i  + 

^
j  – 2

^
k . Find the equation of the line in 

cartesian form. 

IÊS> ~ 
SECTION B 

àíZ g§»`m 5 go 12 VH$ àË`oH$ àíZ Ho$ 2 A§H$ h¢ & 
Question numbers 5 to 12 carry 2 marks each. 

5. g^r dmñV{dH$ g§»¶mAm| Ho$ g‘wƒ¶   na n[a^m{fV g§{H«$¶m * : a * b = 22 ba    

³¶m {ÛAmYmar h¡, BgH$s Om±M H$s{OE & ¶{X ¶h {ÛAmYmar h¡, Vmo kmV H$s{OE {H$ ³¶m `h 
gmhM¶© h¡ ¶m Zht & 
Examine whether the operation * defined on   , the set of all real 

numbers, by a * b = 22 ba   is a binary operation or not, and if it is a 

binary operation, find whether it is associative or not. 

6. ¶{X A = 














11–

24
 h¡, Vmo Xem©BE {H$ (A – 2I) (A – 3I) = 0. 

If A = 














11–

24
, show that (A – 2I) (A – 3I) = 0. 

7. kmV H$s{OE : 

 dxx–x2–3 2

  

Find : 

 dxx–x2–3 2
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8. kmV H$s{OE : 

 


dx
xcosxsin

xcosxsin
22

33

 

                     AWdm       
kmV H$s{OE : 

  


dxe

)1x(

3x x
3

 

Find : 

 


dx
xcosxsin

xcosxsin
22

33

 

                   OR 

Find :  

  


dxe

)1x(

3x x
3

 

9. dH«$m| Ho$ Hw$b y = Ae2x + Be–2x, Ohm± A, B ñdoÀN> AMa h¢, H$mo {Zê${nV H$aZo dmbm 
AdH$b g‘rH$aU kmV H$s{OE & 
Find the differential equation of the family of curves y = Ae2x + Be–2x, 

where A and B are arbitrary constants. 

10. ¶{X |

a | = 2, |


b | = 7 VWm 


a   


b  = 3

^
i  + 2

^
j  + 6

^
k  h¡, Vmo 


a  Am¡a 


b  Ho$ 

~rM H$m H$moU kmV H$s{OE & 
                                           AWdm       

 Cg KZm^ H$m Am¶VZ kmV H$s{OE {OgHo$ {H$Zmao – 3
^
i  + 7

^
j  + 5

^
k ,  – 5

^
i  + 7

^
j  – 3

^
k  

VWm 7^
i  – 5

^
j  – 3

^
k  Ûmam {XE JE h¢ & 

If   |

a | = 2, |


b | = 7  and  


a   


b  = 3

^
i  + 2

^
j  + 6

^
k ,  find the angle 

between 

a  and 


b . 

    OR 

Find the volume of a cuboid whose edges are given by – 3
^
i  + 7

^
j  + 5

^
k ,  

– 5
^
i  + 7

^
j  – 3

^
k  and 7

^
i  – 5

^
j  – 3

^
k . 

11. ¶{X P(A Zht) = 0·7, P(B) = 0·7 VWm P(B/A) = 0·5 h¡, Vmo P(A/B) kmV H$s{OE & 
If P(not A) = 0·7, P(B) = 0·7 and P(B/A) = 0·5, then find P(A/B). 
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12. EH$ {g³H$m 5 ~ma CN>mbm J¶m & (i) 3 ~ma {MV AmZo H$s àm{¶H$Vm Š`m h¡ ?  
(ii) A{YH$V‘ 3 ~ma {MV AmZo H$s àm{¶H$Vm Š`m h¡ ?  

                                         AWdm       

 Xmo {g³H$m| H$mo EH$ ~ma EH$ gmW CN>mbZo na {MVm| H$s g§»¶m, X H$m àm{¶H$Vm ~§Q>Z kmV 
H$s{OE & 
A coin is tossed 5 times. What is the probability of getting (i) 3 heads, 

(ii) at most 3 heads ? 

                                               OR 

Find the probability distribution of X, the number of heads in a 

simultaneous toss of two coins. 

IÊS> g 
SECTION C 

àíZ g§»`m 13 go 23 VH$ àË`oH$ àíZ Ho$ 4 A§H$ h¢ & 
Question numbers 13 to 23 carry 4 marks each. 

13. Om±M H$s{OE {H$ ³¶m g‘wƒ¶ A = {1, 2, 3, 4, 5, 6} na n[a^m{fV g§~§Y  
R = {(a, b) : b = a + 1} ñdVwë¶, g‘{‘V ¶m g§H«$m‘H$ h¡ & 
                                           AWdm       

 ‘mZ br{OE {H$ f : N  Y, f(x) = 4x + 3, Ûmam n[a^m{fV EH$ ’$bZ h¡, Ohm±  
Y = {y  N : y = 4x + 3, {H$gr x  N Ho$ {bE} h¡ & {gÕ H$s{OE {H$ f ì¶wËH«$‘Ur¶ h¡ & 
BgH$m à{Vbmo‘ ’$bZ ^r kmV H$s{OE & 
Check whether the relation R defined on the set A = {1, 2, 3, 4, 5, 6} as  

R = {(a, b) : b = a + 1} is reflexive, symmetric or transitive. 

  OR 

Let  f : N  Y  be a function defined as f(x) = 4x + 3,  

where  Y = {y  N : y = 4x + 3, for some x  N}. Show that f is invertible. 

Find its inverse. 

14. 









3

2
tan

5

4
cossin 1–1–  H$m ‘mZ kmV H$s{OE & 

Find the value of  









3

2
tan

5

4
cossin 1–1– . 

15. gma{UH$m| Ho$ JwUY_m] H$m à¶moJ H$aHo$, Xem©BE {H$  

 

c3bc–ac–

cb–b3ab–

ca–ba–a3







 = 3 (a + b + c) (ab + bc + ca) 
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Using properties of determinants, show that  

 

c3bc–ac–

cb–b3ab–

ca–ba–a3







 = 3 (a + b + c) (ab + bc + ca) 

16. ¶{X y1x   + x1y   = 0 Am¡a x  y h¡, Vmo {gÕ H$s{OE {H$ 
2)1x(

1
–

dx

dy


 . 

                 AWdm       

¶{X (cos x)y = (sin y)x  h¡, Vmo 
dx

dy
 kmV H$s{OE & 

If y1x   + x1y   = 0  and  x  y, prove that 
2)1x(

1
–

dx

dy


 . 

               OR 

If  (cos x)y = (sin y)x,  find 
dx

dy
. 

 

17. ¶{X, {H$gr c > 0 Ho$ {bE, (x – a)2 + (y – b)2 = c2 h¡, Vmo {gÕ H$s{OE {H$  

 

2

2

2/3
2

dx

yd

dx

dy
1
























, a Am¡a b go ñdV§Ì EH$ pñWa am{e h¡ & 

If  (x – a)2 + (y – b)2 = c2,  for some c > 0, prove that  

 

2

2

2/3
2

dx

yd

dx

dy
1
























 is a constant independent of a and b. 

 

18. dH«$ x2 = 4y  na Cg A{^b§~ H$m g‘rH$aU kmV H$s{OE, Omo {~ÝXþ (– 1, 4) go JwµOaVm  
h¡ & 

Find the equation of the normal to the curve x2 = 4y which passes 

through the point (– 1, 4). 



   

  65/2/1 7 P.T.O. 

19. kmV H$s{OE : 

 dx
)1x()2x(

1xx
2

2

 


 

Find : 

 dx
)1x()2x(

1xx
2

2

 


 

20. {gÕ H$s{OE {H$  

  

a

0

a

0

dx)x–a(fdx)x(f   

 AV:  

 dx
xcosxsin

x
2/

0





  

 H$m _yë`m§H$Z H$s{OE & 
Prove that  

  

a

0

a

0

dx)x–a(fdx)x(f   

and hence evaluate  

 dx
xcosxsin

x
2/

0





 

21. AdH$b g‘rH$aU H$mo hb H$s{OE : 

 x 
dx

dy
  =  y – x tan 









x

y
  

                AWdm       

AdH$b g‘rH$aU H$mo hb H$s{OE : 

 













xsin1

xcosyx
–

dx

dy
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Solve the differential equation :  

 x 
dx

dy
  =  y – x tan 









x

y
 

                   OR 

Solve the differential equation :  

 













xsin1

xcosyx
–

dx

dy
 

22. g{Xem| 

b  = 2

^
i  + 4

^
j  – 5

^
k  Am¡a 


c  = 

^
i  + 2

^
j  + 3

^
k  Ho$ {bE, g{Xe 


b  + 


c  Ho$ 

AZw{Xe ‘mÌH$ g{Xe d g{Xe 

a  = 

^
i  + 

^
j  + 

^
k  H$m A{Xe JwUZ’$b 1 h¡ &   H$m ‘mZ 

kmV H$s{OE Am¡a AV: 

b  + 


c  Ho$ AZw{Xe ‘mÌH$ g{Xe ^r kmV H$s{OE & 

The scalar product of the vector 

a  = ^i  + 

^
j  + 

^
k  with a unit vector along 

the sum of the vectors 

b  = 2

^
i  + 4

^
j  – 5

^
k  and 


c  = ^

i  + 2
^
j  + 3

^
k  is 

equal to 1. Find the value of  and hence find the unit vector along  


b  + 


c . 

23. ¶{X aoImE± 
2

3–z

2

2–y

3–

1–x



  Am¡a 

5–

6–z

2

1–y

3

1–x



 nañna bå~dV² hm|, 

Vmo  H$m ‘mZ kmV H$s{OE & AV: kmV H$s{OE {H$ ³¶m ¶o aoImE± EH$-Xÿgao H$mo H$mQ>Vr h¢ ¶m 

Zht & 

If the lines 
2

3–z

2

2–y

3–

1–x



  and 

5–

6–z

2

1–y

3

1–x



 are 

perpendicular, find the value of . Hence find whether the lines are 

intersecting or not. 
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IÊS> X 

SECTION D 

àíZ g§»`m 24 go 29 VH$ àË`oH$ àíZ Ho$ 6 A§H$ h¢ & 

Question numbers 24 to 29 carry 6 marks each. 

24. ¶{X A = 



















115

212

431

 h¡, Vmo A–1 kmV H$s{OE &  

 AV: {ZåZ g‘rH$aU {ZH$m¶ H$m hb kmV H$s{OE : 

 x + 3y + 4z = 8 

 2x + y + 2z = 5 

         Am¡a  5x + y + z = 7 

                AWdm       

 àma§{^H$ ê$nm§VaUm| Ûmam, {ZåZ Amì¶yh H$m ì¶ wËH«$‘ kmV H$s{OE : 

 A = 



















310

015

1–02

 

If A = 



















115

212

431

, find A–1.  

Hence solve the system of equations  

 x + 3y + 4z = 8  

 2x + y + 2z = 5  

        and  5x + y + z = 7 

                 OR 
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Find the inverse of the following matrix, using elementary 

transformations : 

 A = 



















310

015

1–02

 

25. {gÕ H$s{OE {H$ EH$ R {ÌÁ¶m Ho$ Jmobo Ho$ A§VJ ©V A{YH$V‘ Am¶VZ Ho$ ~obZ H$s D±$MmB© 

3

R2
 h¡ & A{YH$V‘ Am¶VZ ^r kmV H$s{OE & 

Show that the height of the cylinder of maximum volume that can be 

inscribed in a sphere of radius R is 
3

R2
. Also find the maximum volume. 

26. g‘mH$bZ {d{Y go Cg {Ì^wO H$m joÌ’$b kmV H$s{OE {OgHo$ erf© (1, 0), (2, 2) Am¡a  

(3, 1) h¢ & 

AWdm 

 g‘mH$bZ {d{Y go, Xmo d¥Îmm| x2 + y2 = 4 VWm (x – 2)2 + y2 = 4 Ho$ ~rM {Kao joÌ H$m 

joÌ’$b kmV H$s{OE & 

Using method of integration, find the area of the triangle whose vertices 

are (1, 0), (2, 2) and (3, 1). 

OR 

Using method of integration, find the area of the region enclosed between 

two circles x2 + y2 = 4 and (x – 2)2 + y2 = 4. 

27. {~ÝXþAm|, {OZHo$ pñW{V g{Xe ^
i  + 

^
j  – 2

^
k , 2

^
i  – 

^
j  + 

^
k  VWm ^

i  + 2
^
j  + 

^
k  h¢, go 

JwµOaZo dmbo g‘Vb H$m g{Xe d H$mVu¶ g‘rH$aU kmV H$s{OE & Cn`w©º$ g‘Vb Ho$ g‘m§Va 
g‘Vb, Omo {~ÝXþ (2, 3, 7) go JwµOaVm h¡, H$m g‘rH$aU ^r {b{IE & AV:, XmoZm| g‘m§Va 
g‘Vbm| Ho$ ~rM H$s Xÿar kmV H$s{OE & 

AWdm       

 {~ÝXþAm| (2, – 1, 2) VWm (5, 3, 4) go JwµOaZo dmbr aoIm H$m g‘rH$aU kmV H$s{OE VWm 
{~ÝXþAm| (2, 0, 3), (1, 1, 5) VWm (3, 2, 4) go JwµOaZo dmbo g‘Vb H$m g‘rH$aU ^r kmV 
H$s{OE & aoIm d g‘Vb H$m à{VÀN>oXZ {~ÝXþ ^r kmV H$s{OE & 
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Find the vector and cartesian equations of the plane passing through the 

points having position vectors 
^
i  + 

^
j  – 2

^
k , 2

^
i  – 

^
j  + 

^
k  and 

^
i  + 2

^
j  + 

^
k . 

Write the equation of a plane passing through a point (2, 3, 7) and 

parallel to the plane obtained above. Hence, find the distance between 

the two parallel planes. 

                                                             OR 

Find the equation of the line passing through (2, – 1, 2) and (5, 3, 4) and 

of the plane passing through (2, 0, 3), (1, 1, 5) and (3, 2, 4). Also, find 

their point of intersection. 

28. VrZ {g³Ho$ {XE JE h¢ & EH$ {g³Ho$ Ho$ XmoZm| Amoa {MV hr h¡ & Xÿgam {g³H$m A{^ZV h¡ 
{Og‘| {MV 75% ~ma àH$Q> hmoVm h¡ Am¡a Vrgam AZ{^ZV {g³H$m h¡ & VrZm| ‘| go EH$ 
{g³H$m ¶mÑÀN>¶m MwZm J¶m Am¡a Cgo CN>mbm J¶m h¡ & ¶{X {g³Ho$ na {MV àH$Q> hþAm hmo, 
Vmo ³¶m àm{¶H$Vm h¡ {H$ dh XmoZm| Va’$ {MV dmbm {g³H$m h¡ ? 
There are three coins. One is a two-headed coin, 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 heads, 

what is the probability that it is the two-headed coin ? 

29. EH$ H§$nZr Xmo àH$ma H$m gm‘mZ, A Am¡a B ~ZmVr h¡, {Og‘| gmoZo d Mm±Xr H$m Cn¶moJ hmoVm  
h¡ & àH$ma A H$s àË¶oH$ BH$mB © ‘| 3 g Mm±Xr d 1 g gmoZm, VWm àH$ma B H$s àË¶oH$ BH$mB © ‘| 
1 g Mm±Xr d 2 g gmoZm à¶moJ ‘| AmVm h¡ & H§$nZr Á¶mXm-go-Á¶mXm 9 g Mm±Xr d 8 g gmoZo H$m 
hr à¶moJ H$a gH$Vr h¡ & ¶{X àH$ma A H$s EH$ BH$mB© go < 40 H$m bm^ d àH$ma B H$s 
EH$ BH$mB© go < 50 H$m bm^ H$‘m¶m OmVm h¡, Vmo A{YH$V‘ bm^ A{O ©V H$aZo hoVw H§$nZr 
H$mo XmoZm| àH$mam| H$s {H$VZr-{H$VZr BH$mB¶m± ~ZmZr Mm{hE± ? Cn ẁ©º$ g‘ñ¶m H$mo a¡{IH$ 
àmoJ«m‘Z g‘ñ¶m ‘| n[ad{V ©V H$aHo$ AmboI {d{Y go hb H$s{OE VWm A{YH$V‘ bm^ ^r 
kmV H$s{OE & 
A company produces two types of goods, A and B, that require gold and 

silver. Each unit of type A requires 3 g of silver and 1 g of gold while that 

of type B requires 1 g of silver and 2 g of gold. The company can use at 

the  most 9 g of silver and 8 g of gold. If each unit of type A brings a profit 

of < 40 and that of type B < 50, find the number of units of each type 

that the company should produce to maximize profit. Formulate the 

above LPP and solve it graphically and also find the maximum profit. 
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