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A WORD TO MY DEAR STUDENTS

It gives me great pleasure in presenting the Students' Support Material to all
KV students of class XII.

The material has been prepared keeping in mind your needs when you are
preparing for final exams and wish to revise and practice questions or when
you want to test your ability to complete the question paper in the time allotted
or when you come across a question while studying that needs an immediate
answer but going through the text book will take time or when you want to
revise the complete concept or idea in just a minute or try your hand at a
question from a previous CBSE Board exam paper or the Competitive exam to
check your understanding of the chapter or unit you have just finished. This
material will support you in any way you want to use it.

A team of dedicated and experienced teachers with expertise in their subjects
has prepared this material after a lot of exercise. Care has been taken to
include only those items that are relevant and are in addition to or in support of
the text book. This material should not be taken as a substitute to the NCERT
text book but it is designed to supplement it.

The Students' Support Material has all the important aspects required by you; a
design of the question paper, syllabus, all the units/chapters or concepts in
points, mind maps and information in tables for easy reference, sample test
items from every chapter and question papers for practice along with previous
years Board exam question papers.

[ am sure that the Support Material will be used by both students and teachers
and I am confident that the material will help you perform well in your exams.

Happy learning!

W\

Santosh Kumar Mall
Commissioner, KVS



FOREWORD

The Students' Support Material is a product of an in-house academic exercise
undertaken by our subject teachers under the supervision of subject expert at
different levels to provide the students a comprehensive, yet concise, learning
support tool for consolidation of your studies. It consists of lessons in capsule
form, mind maps, concepts with flow charts, pictorial representation of
chapters wherever possible, crossword puzzles, question bank of short and long
answer type questions with previous years' CBSE question papers.

The material has been developed keeping in mind latest CBSE curriculum and
question paper design. This material provides the students a valuable window
on precise information and it covers all essential components that are required
for effective revision of the subject.

In order to ensure uniformity in terms of content, design, standard and
presentation of the material, it has been fine tuned at KVS Hqrs level.

I hope this material will prove to be a good tool for quick revision and will
serve the purpose of enhancing students' confidence level to help them perform
better. Planned study blended with hard work, good time management and
sincerity will help the students reach the pinnacle of success.

Best of Luck.

U.N. Khaware
Additional Commissioner (Acad.)
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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.

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

o to apply the knowledge and skills acquired to solve problems and wherever possible,
by more than one method.

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

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

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

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

o 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.

o 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
l. Relations and Functions 30 08
Il. Algebra 50 10
"I, Calculus 80 35
V. Vectors and Three - Dimensional Geometry 30 14
V. Linear Programming 20 05
VI. Probability 30 08
Total 240 80
Internal Assessment 20
Unit-l: 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-ll: 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-lll: 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.

J‘ dx J‘ dx f dx J‘ dx f dx
x?ta* ) [x2yaz’) VaZ—x% ) ax? +bx+c’) [ygzebxec

px+q px+q J‘ f
dx, dx, /Zi 2 dx, /w2 _ 24
fax2+bx+c X T X a X~ dx X a~dx

f\/axz + bx + cdx,f(px + g)vax? + bx + cdx

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:

d

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

@ + 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 | - Textbook for Class XlI, NCERT Publication

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

4) Mathematics Exemplar Problem for Class Xl, 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

Typology of Questions

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

Short
Answer-|
(SA) (2
Marks)

Long
Answer-
| (SA) (4
Marks)

Long

Answer
(LA) (6
Marks)

Total
Marks

%
Weightage

Remembering: Exhibit
memory of previously
learned material by recalling
facts, terms, basic concepts,
and answers.

16

20

Understanding:
Demonstrate understanding
of facts and ideas by
organizing, comparing,
translating, interpreting,
giving descriptions, and
stating main ideas

28

35

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

different way.

20

25

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

16

20

Total

20x1 =20

6x2 =12

6x4=24

4x6=24

80

100




QUESTION-WISE BREAK-UP

Type of Mark per Total No. of Total Marks
Question Question Questions
VSA 1 20 20
SA 2 12
LA 4 6 24
LA 6 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 fto 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.

INTERNAL ASSESSMENT 20 MARKS
Periodic Tests ( Best 2 out of 3 tests conducted) 10 Marks
Mathematics Activities 10 Marks

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:



Test Pre Mid-term (PT-1) [Mid-Term (PT-ll) |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 ( Xl or XII)

which is available on the link : http://www.ncert.nic.in/exemplar/labmanuals.htm| 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:
e The activities performed by the student through out the year
and record keeping : 5 marks
o Assessment of the activity performed during the year end test: 3 marks

e Viva-voce: 2 marks



SAMPLE QUESTION PAPER
MATHEMATICS
CLASS XI1 (2019-20)

Time allowed: 3 hours Maximum Marks: 80
General Instructions:

(i) All questions are compulsory.

(if) 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) = 8x®and g(x) = x'*
2.Find the value of tan™v/3 — sec™’(-2)

3.Find the principal value of sec*(2//3)

2 -3 5
4.Find the cofactor of element a;, in the following [6 0 4]
1 5 7

5.Examine the continuity of the function f(x) = 2x* - 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) 8t (C)r®> (D)2n

7. Differentiate the function with respect to x, sec ( tanvx )

dx

xlogx

8. Integrate [

(A)logx+C  (B)log(logx )+ C (») log(log(logx)) +C (D) none

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

10. 1f A=[4 z] and |4 =125 then find * a”



(A)£3 (B) 5 (C)2 (D) =2
11.Find the slope of the tangent on the curve y = 3x* — 4x at x = 4.
12.1f 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- x* ) **then find f of
15. For what value of * a’ the vectors 2i-3j+4k andai+ 6/ -8k are collinear
16.Using differentials, find the approximate value of v25.3up to 2 places of decimal.
17.Evaluate f;% dx
18.Given that P(4) = 0.4, P(B) = 0.2 and P(A/B)=0.5find 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 @is the angle between any two vectors @ and b then |d .b| =|d X b| then
6 is equal to

MO (®B - (©); O =

SECTION B
2 0 1
21. IfA= |2 1 3], then find the value of A’= 3A + 2I.
1 -1 7

22.1f the rate of change of volume of a sphere is equal to the rate of change of its
radius then find its radius.

2 _
23.Differentiate tan‘{“+1] with respect to x.

24.Evaluate [ xvx + 2 dx

25.1f G=i+j+k, b=41—2j+3k andé={—2j+k, finda vector of
magnitude 6 units which is parallel to the vector 2d — b + 3¢



1-sin2x

26.Find [ e?*(——— ) dx

1—cos2x

SECTION C

27.For what values of a and b ,thefunctionfdefined as:
3ax +b,ifx <1
f(x)=+<11, ifx=1 is continuous at x=1.
Sax — 2b,ifx > 1

OR
Find the values of k so that the function f is continuous at x = ©/2
kcosx fx % s
— , l x —
flo= T~ Z
3, lf X — E

28. Find the image of the point (1, 2, 3) in the plane x + 2y + 4z = 38.

29. Consider f:R, — [4,0)given by f(x)=x*+4. Show that f is invertible with the
inverse f*of given by f *(y)=.,/y—4, where R, is the set of all non-negative

real number.
OR
Show that the relation R in the set A={1,2,3,4,5}given by R = {(a,b):|a - b| 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?

3
31.  Evaluate [

x*+3x2+42
OR
Evaluate ff(?;x2 + 2x )dx 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
x—11 _ y+2 z+8

—4 -11
34.Find the area of the reglon bounded by
{(x,y)|y? < 6ax and x* + y? < 16a?} , 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)’ ﬂ :[O 0 ] using concept of inverse.

OR
Using properties of determinants prove that

a+bx c+dx p+qgx
ax+b cx+d px+q] = (1X)[b d q]
u % w u v ow
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BLUE PRINT
MATHEMATICS
CLASS XiIlI (2019-20)

Time allowed: 3 hours Maximum Marks: 80
VSA SA LA1 LA2 TOTAL
(20) (12) (24) (24) (80)
Imark | 2 mark | 4 mark 6mark

1.Relations and Functions 2 2 01 4 0

2.InverseTrignometric 2 | 2 0 0 0 2

Functions

3. Matrices 2 2 1] 2 0 0 4

4. Determinants 0 0 0 1

5.Continuity and 4 | 4 1121 4 0 10

Differentiability

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

7.Integrals 2 1 2 |2 41 4 0 10

8.Applications of the 0 0 0 1 6 6

Integrals

9.Vectors 2 2 1] 2 0 0 4

10.Three Dimensional 0 01 4 1 6 10

Geometry

11.Linear programming 111 01 4 0 5

12.Probability 2 2 1121 4 0 8
20020 | 6 |12 6 | 24 | 4 | 24 80




MATHEMATICS

MARKING SCHEME
MATHEMATICS
CLASS XIl1 (2019-20)

N2
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SECTION A

1 gof=2x 1
2 /3 1
3 nl6 1
4 A12 =-38 1
5  Continuous 1
6 8m 1
7 sec (tan/x ). tan (tanvx ).(seczﬁ)ﬁg 1
8. B 1
9. _1 1

xlogx
10 a==%3 1
11 (%), =764 1
12 = P(A/B) is not defined. 1
13 v _ /2 1

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

6x + 10y > 60

4x + 4y > 32, x,y > 0 where X and Y denotes the number of days

and Z denotes the labour cost.
20 T 1

4

SECTION B

21 2 0 1

IfA=|2 1 3], then find the value of A’— 3A + 2I.

1 -1 7
5 -1 9 6 O 3 2 0 O 1/2+1/2
A’=|9 -2 26|,3A=[6 3 9] ,2|=[o 2 o] +112
7 -8 47 3 -3 21 0O 0 2
1 -1 6
A? - 3A + 2| =[3 -3 17] 1/2
4 -5 28




22 v _ar Ya
dt  dt
Ya
2dr _dr
amr dt  dt
r=1r 1
23 Put x =tant
B 1
tan_l \/1+tan2t -1 2
i tant 1,
1[sect-1 1.t
tant } tan tan2 t/ 1y
— -1
d—_y(tzin x){2 Y,
dx 2(1+x2)

24 I=fx\/x+2dx 1,
I=f((x+2)—2)\/x+2dx Y,
I=f(x+2)\/x+2dx—f2\/x+2dx 1

2 5 4 3
I= E(x+2)i—§(x+2)7 +C

25 1
2d— b +3¢=1-2j+2k
Vector of magnitude 6 = 2 1 - 4f + 4k 1

26 Let2x=t Ya
Yo [ e'(% cosec*t/2 —cot t/2 )dt 1
=-Y e?*cotx + ¢ 1/2

SECTION C

27 Onfinding LHL =3a+Db 1
On getting RHL = 5a - 2b 1
As f(x) is continuous at x =1 1
LHL = RHL = f(1)
3a+b=5a-2b=11 1
On gettinga=3and b = 2.

OR
For f(x) to be continuous at x = 0,
LHL = RHL = f(x) 1




— liqn KcOsx . ksin2h _ k ..
E'f(x) - "T. m-2x LI_T) 2h 2 (i) (
2 x—>5

We assume x = 71/2 — h so that x—m/2, h—0)
—— i - kcosx __ .
RHL == |Imx_>§+ fx) = “T+- — = ngg —
xX—=
2

LHL = lim
X

-

ki2=3
k=6

28

Let image of point P(1, 2, 3) be Q(a, B, Y)
Now, the equation of line passing through the point P and
perpendicular to given plane is

x—1 y-2 z—3

1 2 4
X =A+1,y=2\A +2,z=4A1+3

=21

Let M be point of intersection of line and plane.
Then, coordinates of M are (A + 1, 24 + 2,4 A + 3)
Since points lie on plane

A+ 1,+2(20 +2)+4(4 X+ 3)=38
r=1

Thus, coordinates of M are (2, 4, 7)
Also coordinates of M are (a;rl , ﬁ;rz , yf
a+1 [+2 y+3

Hence ( eI )=(2,4,7)
Which givesa=3, =6 and y=11
Hence image of point P is (3,6,11)

)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}.

To show : f is one - one
To show : f is onto

Toshow: f~1(y) =y — 4

OR

N

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)

[ I = GRS




x+y <200 -(2)

x220 -(3)
y=4xz=0 ..(4)
x,y20 ..(5)

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

\“ 0, 200°
BNCE”

208 o
— =
190 4 J
180 20, §80
B

1704
1604
1504

9 10

\J

The Eorner 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.

Corner point | z = 1000x + 600y

A (20, 80) 68000
B (40, 160) 136000 » Maximum
C (20, 180) 128000

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.

31

Let x*=t

x3 t
Jomms = smms
x*+3x2+2 2(t2+3t+2)

t
=1/2[2 log(x? + 2) — log(x? + 1)]
OR
Formula
a=1,b=3,nh=2

Finding f(1),f(1+h),f(1+2h)
Final answer =34




32 | Let “A” be the area and “a” be the side of an equilateral triangle. 2
A= E
= T a
Differentiating with respect to t
dA 3 d
dt 4 dt
dA
= —=+v3a=>
dat
N dA
(at a = 20cm) — = 20+/3 sq cm/sec
SECTION D
33 | General point (10 A+11,-4 21-2,-11 1-8) 2
Finding direction ratios and taking dot product and finding A=-1 2
Foot of the perpendicular (1,2,3), Perpendicular distance v14 2
34 | Figure 1
Solving the two inequalities and getting x=2a 1
Area =[f02a \/Gax] +f24aa V16a? — x? g
Final answer =4a%/3(v/3+41) sq units
35 | Let X=no. of defective bulbs ,hence X=0,1,2,3,4 1
P(defective bulb) = §= D )
P(non defective bulb)= § =q
21
(a+p)'= (§+§)4 1
PO=0) = () =5 1
2,3,1 32
P(x=1) = 4(°)=7;
_o\ — ar2y2 ly2_ 24 1
P02) =60 Q)=
—2y = 1(2\1(1\3= 8
PO=3) =46)' ()=
) = (=1
P(X_4) A (31)6 81 32 24 8 1
E(X) = 0X— + 1X— +2X— +3— +4X— 1
81 81 81 81 81
36 | Writing given equation as AB=C 1
(AB)B* =CB™ 1
A=CB™ 1
B 112[4
1
1

A——1/2[ ] [ 4 -
172 1/2




—7/2 3/2
15 2
172 1/2
OR
Performing R;—~R;—xR; and taking (1-x°) outside
a c p
A=(1-x)|ax+b cx+d px+q
u v w

Apply R,—»R,—xR; and getting the result
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List of Important Formulas
RELATIONS& FUNCTIONS

1. (a) Arelation inset Ais asubset of AXA. We also write it as R ={(a, b)EAXA ;a
Rb}.

(b) For relation R in set A,R~1 is inverse relation if a R~'b =>bRa.

N

Arelation R inaset Ais saidto be reflexive ,if (a, a) € R,for every a € A or we say
aRa,

foreverya € A.

3. Arrelation Rin aset Ais said to be symmetric, if(a,b) € R => (b, a) € R, forall a,
b €A. We can also say aRDb, bRa forevery a,b €A.

4. Arelation R inaset Aissaid to be transitive ,if(a,b) € R and (b,c) e R=>(a, ¢) €
R for every a, b, c €A. We can also say aRDb, bRc => aRc, for all a, b, ¢ €A.

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

A function £ 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 f set B is known
as its co- domain. The set of values from set B which are actually taken by the
function f is called the range of the function f.

We denote it asf:A— B, if x eAthen f(x) €B.

o

7. Afunctionwhose domainand co — domain are the sets of real numbers isknown as
areal valued function, i.e f:R— R.

8. One-one function: a function f:A - B is said to be one-one (or injective), if the
images of distinct elements of A under the rule f are distinct in B, i.e for every a, b
EA a#Db
=>f(a) # f(b) or we also say that f(a) =f(b) =>a=Db.

9. Onto function f:A— B is said to be onto (or subjective), if every elements of B is
image of some element of A under the rule f,i.e for every b € B, there exists an
element a €A such that such that f (a)=Db.

NOTE: -Afunction is onto if only if Range of function f = B.

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

11. Composition of function: Let f:A— B and g:B— C 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)} Vv x €A. For working on element x first we apply f rule and
whatever result is obtained in set B . we apply grule on it to get the required result
insetC.

12. A function f:A— B is said to be invertible, If there exists a function g:B— A such
that gof = fog =1.The function giscalled the inverse of function f and is denoted by

1



MATHEMATICS “\S\VIZ,/_
RELATIONS AND FUNCTIONS e
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 ifais congruentto b, a,be T.Then R is

(A) reflexive but not transitive (B) transitive but not symmetric
(C) equivalence (D) none of these
2. Ifarelation 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. Iff: R— R given by f(x) =(3 — x3)% find fOf(x)
(A)x2 B)x* (C) x (D) (3-%°)

4. Let A ={1,2,3}. The number of equivalence relations containing (1,2) is
(A1 (@B 2(C3 (D)4

5. Let f:R—R defined by f(x) = x*. Choose the correct answer
(A) f is one one onto (B) fis many one onto (C)f is oneone but not onto
(D) fis neither one-one nor onto

6. Let f:R—R defined by f(x) = 3x. Choose the correct answer

(A) f is one one onto (B) fis many one onto ( C)f is one-one but not onto

(D) fis neither one-one nor onto
7. IfA={1,23}, 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){1,4,6,9} (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) symmetric only (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. LetusdefinearelationRinRasa Rbifa=b.ThenRis
(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 6. A
2. B 7. B
3. C 8. D
4. B 9. A
5 D 10.B
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INVERSE TRIGONOMETRIC FUNCTIONS
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FUNCTION

DOMAIN

RANGE (P,VALUE)

Sinx

['111]

[-m/2,m/2]

Cos™x

['111]

[0,7]

tanx

R

(—m/2,m/2)

(i) Sin"x (sin X)=x ,[-1t/2,n/2]
(ii) Cos™x(cos x)=x, [0,7]
(iii) tan™(tan x)=x,( —m/2,7/2)

(i) Sin(-X) =-Sin-Y(x), xe [-1,1]
(i) cosec™(-x) =-cosec™x, x>1

(iii) tan'(-x) =-tan *(x), xeR

(iv) ) Cos™ (-x)=n-cos™(x), xe [-1,1]
(v) sec’ (-x)= m-sec(x),|x| > 1

(vi) cot™ (-x)= m-cot™'x, xeR
(i) cosec™(x)=sin-* ( %) X>1,x<-1

(ii) sec™(-x)=cos -* ( 2), x=1x<1

(iif) cot™ (-x)= tan-* ( =) x>0

(i) Sin"x+ Cosx=7, xe [-1,1]
(ii) cosec™(-x)+ sec™(-)=7, x| = 1

(i) tan™ (x) + cot}(x) ==§,xcR

tan™ x + tan™ y= tan 222

, 1T xy<1

tan™ x + tan™ y=r + tan"—-, if x,y >0 xy >1

tan™ x + tan™ y— tan , Xy>

2 tan™ x=si

,-1<x<1

2 tan x =cos™ x=0

2 i)

-1 Z

2 tan™ x =tan 2,-1<x<1



MATHEMATICS

ANSWER

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

Level:-I
1.R ={(35),(44),(53)}

D = {3,4,5}

Co— domain = A

Range = {3,4,5}
2. Transitive but not reflexive
Level:- 11
3. Transitive but not reflexive
Level:- 111
1.{2,6,10}
6.T, Iisrelatedto T,
One-one, onto & inverse of a function

Level:-I

()=

“1(y) = X
5. f1(x) = X F 1
Level:- 11
p 3. YES 6. f =222
3 6y—4
Level:- 111
3y-2
F , Y F 1
Composition of function
Level:-I

1. x?-6x3+10x2%-3x 2. |5x — 2|
Level:-11

7.6

3. 7

1. 22 2. x 3.21 4. x 5 (2x—3)2

10
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ANSWERS o
Conditional Probability

2. (@) P(E/F)=1/2 (b) P(G/E)=2/3 (c) P(EUF/G)==

4
Level-11
1. ¥ 2.1
Level-111

1.1 2.2/5
3

Multiplication theorem on probability and independent events

Level-I

1. 1/2 and Y4
Level-11

1. S/65 2. (a) 13/21 (b)) 10/21
Level-111

1. 3/5 2. 27/50

Bayes’ theorem

Level-I

1.% 2.(022)  3.(1/4) 4. (42%)

Level-ll
1. (3/8) 2. (8/11) 3. 24/29
Level-111
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. P(x = 0) =144/169, P(X = 1) =24/169, P(x = 2) =1/169
2. Mean =1/2 Variance= 1/4
3. Mean =9/10 Variance = 49/100
Level-ll
1. Mean =2/30 Variance : 400/2873
2. (i) 1/10 (i) 19/100  (iii) 4/5

Level-111
1. X 0 1 2
P(x) 9/16 3/8 1/16
2 X 2 3 4 5 6
P(x) 2/30 4/30 6/30 8/30 10/30




MATHEMATICS \\5\\{121.,/—

INVERSE TRIGONOMETRIC FUNCTIONS o e
MULTIPLE CHOICE QUESTIONS

1. Ifsin {sin‘l(%) + cos~1x } =1 ,then the value of X is

ONE (B) 1 () 0 (D) ;
2. Iftan™1x + tan™ 1y + tan~'z = /2 ,x,y,z >0 ,then the value of xy+yz+zx is
(A) g (B) 1 (C) 0 (D) not defined
3. If sin"}(1—x) - 2sin"1(x) =§ then x is equal to
(A) 0 ®1;  (C)0 (D) ;
4, Cos‘l(COS(%T)) is equal to
7T 57 T T
(A)— (B) — ©) ¢ (D) 5
5. If 3sin™ 1 (=) - 4cos 1 (—= ) + 2tan~* =) = T then x is equal to
1+x 1+x 1-x 3
(A) % (B) V3 ) 1 (D) not defined

6. Which of the following is the principal value branch of cos ~1x
A= .51 ®Oomn ©bal OOm-{; }

7. If3tan"'x +cot™x =m, then x equals

(A)O (B) -1 €)1 (D) 5

8. The value of the expression 2sec™ 12 +sin™?! G) is
T 51 7T
(A) (B) — €)1 (D) —

-1 xt+Yy

(A) x,y €ER (B)IxXI>1,lyI>1 (C)Ixl<1,lyl<1 (D) xy <1
10. tan~*V3 - sec™(=2) is equal to
(A) n (B)2 © -Z (D)=

9. tan"x + tan™ly =tan is true for

ANSWERS
1.D 2.B 3C 4B 5A 6C 7C 8B 9D 10C
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MATRICES AND DETERMINANTS o e

MULTIPLE CHOICE QUESTIONS

1. If Alis a square matrix of order 3 with IAl = 4 then find 12Al
()12 (b) 32 (c) 16 (d) none of these
2. If Ais a square matrix of order 3 with ladjA | = 25 then find 1Al
(@) 25 (b) 125  (c) 5 (d)15
3 If A= [ CO:S‘CK sina
—sSina cosa

(8)n ® @ @2
2x 51 _ |16 -2 )
4, If|8 x| = |7 3| then value of x is

(@3 (b)x6 (c)8(d)-2

5. The total number of possible matrices of order 3x3 with each entry 2 or 1 is
(@27 (b)18 (c) 81 (d)512

6. If A is a square matrix such that A=1then (A-1)>*+(A+1)*=7A isequal
to
@A (I (3A (dI-A

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

8. If Ais a square matrix of order 3 ,and |A| =4 then |adjA|

(@) 4 (b) 12 (c) 16 (d) 64

Let A be a 5X7 matrix, then each column of A contains

(@) 7elements (b) 5 elements (c) 35 elements (d) none of these

10.1f A is any square matrix of order n, then A(adjA) is equal to
(@) |A|l (b) I (c) O (d) none of these

and A+ A'=1 then ais

ANSWERS
1b  2c 3b 4b 5d 6a 7.d (8c Qb (10)a
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CONTINUITY AND DIFFERENTIABILITY i e
MULTIPLE CHOICE QUESTIONS
l.Let f(x)=|x]+|x—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

2.1 f(x) = [ mx+1 ,xgg

MATHEMATICS

sinx+n x>m/2 is continuous at x=7, then
(a) m=1,n=0 (b) m:n§+1 (c) n:mg (d) m:nzg
3. The function f(x)=tanx is discontinuos on the set
(a){nm:neZ} (b){2nm:neZ} (c){(2n+1)§ mneZ} (d) {nm/2:neZ}

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

(@)0 (b) -1 (c)1 (d) indeterminate

5.1f the function f(x)=(2x- sinx)/(2x+tan*x) is continuous at each point of its domain,
then the value of f(0) is

@2 (b)1/3  (c)-1/3 (d)2/3
6.Let f(x)=|x| and g(x)=|x3| 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
(dDf(x) and g(x) both are not differentiable at x=0
7.The function f(x)=1+|cosx| is
(a)continuous no where  (b)continuous everywhere
(c)not differentiable at x=0 (d)not differentiable at x=nm,neN

8.If sin(x+y)=log(x+y) then % =
(a)2 (b)-2 (©1 (d)-1
9.The derivative of cos™(2x*-1) with respect to cos™x is
(@)2 (b)1/2(1-x3)Y? (©2/x  (d)1-x?
10.I1f y =logvtanx then the value of % at x= is given by
(@)oo ®1  ©0  (d) 172

ANSWERS
la 2c¢c 3¢ 4a 5b 6.a 7b 8.d9a 10.b
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APPLICATIONS OF DERIVATIVES e
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) 107 b) 12w c) 1lim d) 8
2. Total revenue in rupees received from the sale of x units of a product is given by
R(x)=3x2 + 36x + 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) TTunits b)nlunits c)gunits d)funits

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) nlunits b) munits C) %units units

1
d) =
5. The maximum value of sin x . cos x is
A B ; ©VZ ©) 22
6. The function f(x)= Sinx( 1+ Cosx ) is maximum in the interval [0, ] at x is equal to

a)g b)g c)g 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 ¢ such that f'(c) =0 and
f"(c)> 0, then c is a point of
ANSWERS

1.(b) 2.(d) 3.() 4() 5 () 6.(b) 7.b) 8.Local Minima
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INDEFINITE INTEGRAL e
OBJECTIVE TYPE QUESTIONS

1. [x*(1 + logx) dx is equal to

X

(4) x*logx+C  (B) xgx+c €) x*+C (D) x*+1+C

lo
dx .
2. fl_sinx is equal to
(4) tanx-secx+C (B) tanx +secx+C (C) secx -tanx +C

3. [elossinx gx isequal to

(4) sinx+C (B) cosx+C (C) —cosx+C (D) —sinx+C
4. [ e* (logsinx + cotx)dx

(A) e*cotx+C (B)e*tanx+C (C) e*logsinx +C (D) none

5. SIY__ x = Ax + B log|sin(x — a)| + C ,then the value of (A,B) is

sin(x—a)

(4) (cosa,sina) (B) (-—sina,cosa) (C) (sina,cosa) (D) (—cosa,sina)

6. [13¥ dX = .o,

13* 13* 13* 13*
A + C B +C C + C D +C
(4) logx (B) log13 © x logl3 (D) 13 logx
eslogx+e4logx
1. de:
2 3
(4) S+cC (B) > +¢C (C) 2x+¢C (D) 3x+C
C0S2x—C0S26 .
fm IS equal to
(A) 2(sinx + xcosf) + C (B) 2(sinx —xcosf) + C
(C) 2(sinx + 2xcosf)+ C (D) 2(sinx - 2xcosf)+ C
N f:::; dx is equal to

(A) log |1 +cosx|+C  (B)log|x +sinx| +C (C) x — tang +C (D) x .tang +C

10. [ e*(cosx — sinx)dx is equal to

(A)e*cosx+C (B)e*sinx+C (C)-e*cosx+C (D) -e*sinx+C
Answers :

I1HC @ B 3C 4C (B)A (6)B () B 8A (9D (10A



MATHEMATICS 3\\\,\\{’&/{:

DEFINITE INTEGRAL e
OBJECTIVE TYPE QUESTIONS

1 fn/Z vtanx dx =
"0 ytanx++cotx

- == (4) g (B) g (©) % (D) m-1
2 f_llll — x| dx isequal to (4) 3 (B) 2 ) -2 (D)1
3.) 1 log (=) dx = — — - A1 B0 (€ 2 (e

4.[zlog(tanx) dx =
(4) %logtanx (B) g log2 (C) O (D)glog8
5. f_EE x8sin"lxdx isequalto (A) 1—57 (B) 1% (0)1 (D)0
2

a a
6.1f f f(x)dx = 10 ,then f f(a—x)dx, is equalto
0 0

(4)10 (B)-10 (€)100 (D)1

7.0l dx = — — - (4) 1 (B)2 )3 (D)4

ﬁsin\/E _ T
8 [ T dx = —— - (4) 2 (B) 1 ©© = =
9.f° f(x)dx dx=0if f isan function

Vs
10. [z cosx ¥ dx is -------

ANSWERS
(L) C (2)C (3)B (4C (G)D (B)A (7)D (8)A(9) odd (10)e—1



MATHEMATICS \\\}\{/2,{_
APPLICATION OF INTEGRATION T
OBJECTIVE TYPE QUESTIONS

1. The area enclosed by the circle x? + y?= 2 is equal to ---------

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

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

ST

4. The area of the region bounded by the curve y =v16 — x? and x-axis is -------

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

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

7.Area of the region bounded by y2= 4x , y-axis , and the liney = 3.
8. The area of the region bounded by the curve x = 2y + 3 and the vy lines,

y=1landy=-1is------
(A) 4 sq units (B)% sg units (C) 6squnits (D) 8 sqg units

ANSwers :
1. 2m squnits

256 .

=~ sq units

(V2 — 1)sq units
81 sqg units

2 sq units
A

9 .
~sq units
C

© N ok w
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DIFFERENTIAL EQUATIONS e
OBJECTIVE TYPE QUESTIONS

1. The integrating factor of the differential equation (x Iogx)Z—z +y = 2 logx

(A) log (logx) (B) log x (C) e* (D) x
2. The general solution of the differential equation Z—z = % IS
(A) logy = kx (B) y=kx (C) xy=k (D) y=klogx

3

3. The degree of the differential equation(%) +(Z—i’) +sin (d ) +1 =0,

(A) 3 (B) 2 (C) 1 (D) notdefined
4.The order of the differential equation 2x? % -3 Z—z +y=0,Is

(A) 2 (B) 1 (C) 0 (D) notdefined

5.The number of arbitrary constants in the general solution of differential equation of
fourth order is

A0 ®B 2 (C) 3 (D) 4
6. Solution of the differential equatlon — = , Y(0) = 1is given by ------

7. Integrating factor of COSxZ—z +ysinx =1 1S ---------

8. Solution of the differential equation % + i—y =0 is......... Xy =C

9. The integrating factor of the differential equation % +ty= —is

10. The general solution of the differential equation, Z—z =e*Y s ------
Answers

1.B 2B 3.D 4A 5D 6.tan"'y=tan"'x+tan"?1 7.Secx 8.xy=c
9. e; 10.e¥ =e*+C

S
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VECTOR ALGEBRA o e
OBJECTIVE TYPE QUESTIONS

1. A vector equally inclined to axes is
a) +j+k b)) i-j-k ¢)) -j+k d) -i+j+k

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

3. Ifd= i+2j—k , b =31+ j— 5 k .Find a unit vector in the direction of
a— b.

4. For what value of “a” the vectors ) 2i-3j+4k and ai+6j-8k are collinear

5. 1f|a|=5,|b|=13,|axb| =25find a.b

6. Find the projection of the vector | +31+ 7 on the vector 71 — 1 +8K

7. Find the area of a parallelogram whose adjacent sides are given by the vectors a = 37 +

j+dkandb=i—j+k
8. For what value of p the vectors d = 21+ pj + k and i — 2j + 3k are perpendicular
to each other

a5 b)2 ¢ d3

9.1f |d] =4 and-3< A < 2 then the range of [Aa] is
a) [0,8] b) [-12,8] <¢)[0,12] d) [8,12]

N
i b+ ¢

10. If a= ?+} ; B:}H?; ¢ =k+1i | find a unit vector in the direction of 2a + b + ¢.

ANSWERS
Da  2).True 3) ‘A“’TT“‘ £, -4 5)60 6)-—

3i+3j+2k

HVAZ 82 9 a 10) —



MATHEMATICS l\\\}\f/{{é
3 DIMENSIONAL GEOMETRY et Promem o
MULTIPLE CHOICE QUESTIONS

1. If a line makes angles 90°, 60° and 0 with x, y and z axes respectively, where 0 is
acute then the value of 0 is
[ (A) 30° (B) 60° (C)90° (D)45°]
2. The distance between the planes 2x + 2y —z+2=0and 4x+4y -2z +s=01s
[(A s B ©: O1]
3. The acute angle between the planes 2x — y+z = 6 and x+y+2z = 3 is
[(A) 45° (B) 60° (C) 30° (D) 75”
4. Ifa line makes angles a,f, v with the axes then cos2a + cos2B+cos2y is equal to
(A -2 (B) -1 (C) 1 (D) 2] )
5. The angle between the line 7 = 2i — j + k + A(—i + j + k) and the plane
(3t+2j—k)7=4
[(A)cos (=) . (B) cos™ (=) (O)sin" (75) (D)sin™ ()]

. -2 -2 -4 -1 -4 -5
6. Ifthe lines xl =2 = Zk d xk = y2 = == are coplanar, then k can have

[ (A) Anyvalue (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 x; =2 =271 and x—f =2k - intersect at a point, then

2 3 4 2
the value of k is

[A: B2 © D2]

9. The direction cosines of the normal to the plane x + 2y -3z -4 =0 are
— -2 3 1 2 3 -1 2 3 1 3

| [N Fmm Ommm Ommm O mmm

10. The angle between two diagonals of a cube is

[ (A) cos‘l\/i§ (B) cos‘lé (C) cos‘lé (D) cos‘l\/?§ ]

Answers :

1. A

2. C

3. B

4. B

5. D

6. C

7. A

8. B

9. D

10. B
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LINEAR PROGRAMMING i e <
MULTIPLE CHOICE QUESTIONS

MATHEMATICS

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
In a LPP, the objective function is always
A. Linear

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
. 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

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.43D. 47 ]

Answers :
1. B 2A 3A 4B 5C



MATHEMATICS :\\\}Vfg,{,

PROBABILITY o e
OBJECTIVE TYPE QUESTIONS

If A and B are independent events the P(ANB)= ......
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 Cs D=
Let A and B are two events. If P(A)=0.2 p(B)=0.4, P(AuB)=0.6, then P(A/B) is
equal to ...

A. 0.8 B. 0.5 C.0.3 D.0
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.2 D.2

10 10 8 7 .

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

A 2 BL c.l D. 1
5 15 5 15

The probability of a student getting 1,2,3 division in an examination are 1—10 : % and %
respectively. The probability that the student fails in the examination is
27 B. 2 c= D. None of these

200 100 100
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 D2
20 20 5 5
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
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
2. C
3.

4. C

P(A).P(B)

D

© o N G:
Ow>»w®>»
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Candidates must write the Code on the
title page of the answer-book.

o FU AR k38 AT GGd I8 11 2 |

o TH-UF H M BTY H AR T T HIE TR hl BH IW-YEdehl & JE-J8 |
fag |

o FHUA A F T oh 39 THA-0T H 29 TH F |

o HUAT T 1 IW {TEHT & HIH ¥ UgeA, T T THuTeh 99 ford |
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e Please check that this question paper contains 11 printed pages.

e (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.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before
attempting it.

e 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.

Trfore

MATHEMATICS
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Time allowed : 3 hours Maximum Marks : 100
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E‘?

T 3397 :

(i) @ FeT T &/

(ii) 39 J97-97 29 Yo7 & 5l aR @l 7 fawifsid &: o7, 7, gaorg | @ES Iy T4 978 674 @
JIH OH Ak B8 | TS TH8 Yo7 8 577 @ Y95 Gt Al F1 8 | @8 T H 11 I97 & fo78 &
I 9% AR HE H 5 | GUS T 7 6 397 & 578 @ I &: ok H71 5 /

(iii) @V 37 4 gyl Jo71 @ I T e, U T T Jo7 %l ATavTHagIR 130 o T 8 |

(iv) Q0 Fo7-77 § fampcq 7818 | AR @8 371 Fo7 9, @8 T F 3 Fo71 4, @8 T & 3 o7l &
TIT GUZ T 3 3 F¥1 § R fabey 3 | 07 ¥t yo91 4 @ 379! T & [9he 5T FAT & /

(v) BTPAX F FIIT B JFAA TG 8 | TR TFTF 8, T T TFTIHIT TR FIT G & |

General Instructions :
(i) All questions are compulsory.

(it) 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.

(iti) 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.

G us A
SECTION A

Jo7 GEIT1 & 4 TF JAF Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

5 3 8
1. 9RO (2 0 1| 37939 agg Hhl Tg@US 1T HINT |
1 2 3

5 3 8
Find the cofactor of the element agg of the determinant (2 0 1].
1 2 3

2.  x% 9N cos {sin (x)2} I aehc HINT |

Differentiate cos {sin (x)?} with respect to x.

| 65/1/1 2



3. T 1o TRl hl wife 9 o1 J1a IS

3 2
(d_yj + 2yd_y =0
Determine the order and the degree of the differential equation

3 2
(d—yj + Zyd—y =0
dx dx?

4. -G W, forg P(3, - 4,5) ¥ S/ T T H AHITE TG 1T |
JrqaT

Tsh qHAA 1 Eiex FHI [T T ST qa-fag 8 5 318 1 gt W 2 d
frgent arfircis afew 25 — 5 + 2k 2

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

A
the origin and whose normal vector is 2/i\ — 3\ +2k.
Qs d
SECTION B

FoT GEIT5 T 12 T 9% To7 & 2 HF & |
Question numbers 5 to 12 carry 2 marks each.

1
5. 3IRf:RoR, f(x)=(3—x>)3 gr qitwifyd 2, @ fof (x) 4@ HIfSQ |
1

If f:R — R is given by f(x) = (3 — x3)3, find fof (x).

5 -3 3 2
6. 3fe A=|: 2} qen B—l{o J g, @ A7l s S | e
(AB)~! ot 5ma hifw |
5 - 1 3 2 1 1
If A= and B™" = , find A7 and hence find (AB)™".
-3 2 0o -1
7. JAd $IfSTT :

j dx
\2x — x2

3 P.T.O.



10.

Find :
J‘ dx
\2x — x2
J0d $IfNT
dx

1
J-cos2 x (1 —tan x)2

HAYAT
HH G T :
1
J-X(l—x)n dx

0
Find :

dx

1
J‘cos2 x (1 —tan x)2

OR
Evaluate :
1

J‘x(l—x)[1 dx
0

Thi o A y = b cos (x + a), Jal a AN b TS I &, hl HEUG B AT
TRl HHIRUT okl T <hIfSTT |

Form the differential equation representing the family of curves
y = b cos (x + a), where a and b are arbitrary constants.

o WE A BT S FRE a4 SR b 2t o A, T

A A > A
a—41—J+8k,b=—J+k.

HAAT
%

- - .
aﬁa=2/i\+23'\+312,b=—li\+23'\+12?[9ﬂ c=3/i\+3'\ﬁ'é‘€|ﬁﬂ%
- - - .
fF a +Ab GEW ¢ WS R, @ A I IH I hifoT |

4



11.

12.

- -
Find a unit vector perpendicular to both a and b , where

—> A A A —> A A
a =41 —j +8k, b =—j + k.

OR
- A A A > A A A - A A
If a =21 +2j +3k, b =—1 +2j +k and ¢ =3i + j are such that
- - . -
a + A b is perpendicular to c, then find the value of A.

A 3R B @ Tgd3 geamd 8 e fu P(A) = 0-3 3 PB) = 05 8 | P(A|B)
3d hifeT |

HAYAT

T I H 3 The 9 2 AT TG & 3R G I H 4 Hhg I 3 A Q@ | T
It | Teh g Igeadl Heprel! St 7 | fehredt 18 e W U 9% 9 Th A
Tig 1 <l ITfehal FTd <hIRTT |

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.

Th I bl A, B 3R C g T&aT €9 ¥ §A A hl TIRIhdTd shAS: —

1

3

3 i%laﬁﬁ,wﬁam@,wwwﬁwmwﬁé,aﬁm%w
B S <l ITRiehdT FTd hIfST |

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

% and i respectively. If all the three try to solve the problem

independently, find the probability that the problem is solved.

N | =

5 P.T.O.
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e

T us |
SECTION C

Y97 G&IT 13 @ 23 0% 9 F9T FH 4 HEH E |
Question numbers 13 to 23 carry 4 marks each.

13.

14.

15.

AH AT o A = N x N @ft Ireha G&a1ei & hind i &l 9= 7 3R
Teg R 9= A W (a, b) R (¢, d) AR T haat A ad = be grT aftaniya g |
TIIEe o6 R T o €9y 7 |

T

Ty foh f: R- {2} > R— ({1}, f(x) = Xz T GRATING ®oH Theh! B | I
X_
g:R- {1l > R-{2}, gx)= 2X1 Wqﬁqﬁ?{%,?ﬁgof‘(x)ﬁlﬁiﬁml

X J—
Let A = N x 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 f(x) =
g:R- {1} > R - {2} is defined as g(x) = 2—X1, find gof (x).
X —

fag <hifsg T

1+x+,1- —
tan_l[\/ X \/ XJ=E+1COS_1X;—1SX£1

X

is one-one. Also, if

\/1+X—\/1—X 4 2 J2
Prove that :
tan~! \/1+X+\/1_X :E+lcos_1x; _—1SX<1
Jl+x-J1-x) 4 2 2
ARfUTehI < TUTEHT T JAT hich, &g hifog foh
1 x x2
1 v vy =x-y(y-2(z-x)
1 =z z2

Using properties of determinants, show that

1 vy y2 =x-y)(y—-2)(z-x)




17.

18

19.

20.

21.

?T%Xy.yx=XX%,?ﬁ d—yfﬂ?fﬁﬁﬂ{l
s 9%

2
QT% x=aseco 0 qAl y=atan36 %,?ﬁ d_;r maﬁli%m |
dx

Find d—y,if xV.y*=x%
dx
OR
If x=asec®0 and y=a tan? 0, find

2
Ife y = a cos (log x) + b sin (log x) %, qr aurtsy foh ij—§+
If y =a cos (log x) + b sin (log x), show that x2

T ay? = x> % forg (am?, am?) W TRIET 1 TR @ HINT |

Find the equation of the tangent to the curve ay2

(amz, am®).

W@ﬁﬂ'{:

COoS X

J (1+sinx)(2+sinx)
Find :
cos X

J (1+sinx)(2+sinx)

HH F1d shioT
Tc .
J‘ X sin 2x dx
1+cos” x
0
Evaluate :

T

X sin X
J. —zdx
1+cos“ x

x——+v=0.
dx y

d d
d

x3 at the point

TRl THIH x dx — y e 1+ x2 dy = 0 = fafrse g 3ma shifsr, feam e

2y=19afhx=0.
aroraT

P.T.O.



X

W‘él‘lﬂwy(cos(zjg—y =ycos(z) + X I BA HIT |
X X

Find the particular solution of the differential equation

xdx—yeY w/1+x2 dy = 0, given that y = 1 when x = 0.
OR

Solve the differential equation x cos (XJ dy =y cos (XJ + X.
x ) dx X

22, @wfsu 5 Wm fg A, B, C @ D fm% foufy afew wow: § + 25 - k,
31 =5, 21 +3] +2k qum4) + 3k THaEE |
Show that the four points A, B, C and D with position vectors
A A N N A A A A A N .
i+2j—-k,31—-j,2i+3j) + 2k and 41 + 3k respectively are

coplanar.

. —> N A N . —> N A A
23. TAAAl r .(3i +4] +2k)=5 Wi r . (31 —2j — 2k) = 4 % TR 39
[T 1 AW FHRT T Hie S fog (2,3, - 1) & o 2 |

Find the vector equation of the line passing through the point
%
(2, 3, —1) and parallel to the planes r . (3/1\ + 43'\ + 212) = 5 and
e d N N AN
r .31 —2j —2k) =4.
Qug g
SECTION D

J97 G&IT 24 T 29 T T Jo7 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

0 1 2
24. I A=[(1 2 3|32 @ Al Hfw | A~ 1 T= weh, = wfiem
3 1 1
e =1 g A .
y+2z=5

X+ 2y+3z=10
3X+y+z=9

AT




o
3 -1 1
YR |RATSAT T TN ek, TG A=|-15 6 —5| ol kA
5 -2 2
T hIT |
0o 1 2
IfA=|1 2 3|, find AL Using A_l, solve the system of equations
3 1 1
y+2z=5
X+ 2y+3z=10
3X+y+z=9
OR
Obtain the inverse of the following matrix using elementary operations :
3 -1 1
A=-15 6 -5
5 -2 2

25. FAxZ+y>=80 W AR fog [ g SN forrg (1, 2) & =ATH G W 2 |
Find the point on the circle x? + y2 = 80 which is nearest to the point
(1, 2).

26, TR AT M 2 +y2 =1 W x-1D2+y? =1 TR am®
SERSIRICICTIS I

AT

e fafa &, F=1 & 1 &F%a 1 IR
{(x,y): 92 + 4y® < 36, 3x + 2y > 6}

Using integration, find the area of the region enclosed between the two
circles x2 + y2 =land (x—1)%+ y2 =1.

OR

Using integration, find the area of the region :
{(x,y): 9x2 + 4y2 <36, 3x + 2y > 6}

9 P.T.O.



28.

%@Tx_8 y11=283wzx+2y+z_3ﬁﬁaﬁgqtsm—cﬁ%

wﬁ;ﬁiﬂﬁmﬁﬁq | T T THAA o S ol hivl ot 31d HIFST |
STt

fasp-3qumd < 2, 2, 1 > arefl T =1 1 @il i shusl: foieg P aem Q W ahred! 2 ¢
x-7 y-5 z-3 e x-1 y+1 z+1

3 2 1 2 4 3
IFA:GUS PQ 1 THIHT Ug TS 1T hifalg |
y—-1 z-3

Find the coordinates of the point where the line X;S =1 =3

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
x—17 _ y—5 _ z—3 and x—1 _ y+1 _ z+1
3 2 1 2 4 3

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

Teh DI BH PRAT 3 B SN 8 | II9R 1 T 9 3qAsY AEAT o TTHAR
gfafed HRAAT 3R A 1 A IcATGH 50 AT T AT Tdl g1 =1MET | Th
FHl Dl T T 30 e 9 T 09 B FFE H 1 H It 3 | Ufdfed stfireran
40 T T2 TS B | Th HET T T 40 T AW J Th HA W T 60 I oA
BT 8 | Fa <hifore, Aferepan @y 1fia s & fore ufafe ferat iEar st
ferael Ol o918 ST¢ | 31fereham @ off i Hifse | g U THEn a9
39 g fafe 9 ga il |

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.

10



A IH, 4T 2l R EMITIH, 3T a5 T E 1931
Y Agesdl T g e w4l 11§ el Iidt 8@ IR dcawend, 9w I ¥
oA Th g Feprelt St 3 | Feprelt w8 e & 1 1 R | WiRekar s
Hifsre fop wommTdi it 7 g ot &0 oft |

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.

11
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Please check that this question paper contains 29 questions.
Please write down the Serial Number of the question before attempting it.
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(i)
(it)

(iii)

(iv)

65/1/1

G 357 -

0
(i)

(iii)
(iv)

V)

Yt o7 T & /

5H Y9797 H 29 I97 8 5 IR @UST B [A9IfG7 8 - 37, &, G AU G | @S H H4 Fo7 &
for78 @ 9% b 3b HT & | TS THE Jo7 8 970 @ I AF g1 b HT & | T8 T H
11 5%7 8 575 @ 379% R 31 #71 & | @S § 7 6 F97 3 15774 @ Yoo &: 37 HT 5 |
GUE 37 7 FH1 591 & IR T V155, T TR ST J97 B1 STTThalgan 1qT 7 G & |
7o J97-97 7 fadhey 781 & | 15T off @ 37 & 1 394, TS § % 3 FoAl 4, G T F 3
Il 7 797 @UE 7 & 3 Yo 7 ARk Aeeq & | 07 gy yeIl 7, & 379 v &
fabeq 87 FATE |

FAPCIT F JIIT F AT T&T & | TG IF9TF &, dl T TGTHIT TRIET T

gHaE /|

- General Instructions :

All questions are compulsory.

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.

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

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.

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

qig - A
SECTION - A

T HE&IT 1 8 4 Toh o TeIsh ¥ 1 3T I ¢ |
Question numbers 1 to 4 carry 1 mark each.

1. A A 3B TH & IfE 3 % I G & 3N |A| = 2 TUT AB = 21 8, @l [B| I AH
ferfeT |

If A and B are square matrices of the same order 3, such that |A| = 2 and AB = 2I,
write the value of |B|.

z 73



2. ARfx)=x+ 1%,3%%(&@ (x) T <HIRTT |

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

214
3. WW}CZ%Z{I+(%XX)} =1 whIfe 9 |Td 1 AT |

Find the order and the degree of the differential equation x? d—x§ = {1 + (—X) } .

4.  If¢ Ueh W@ x-3T8, y-378T AUT 2-378F | HAM: 90°, 135°, 45° o IV ST & | 39 &1
fasp-shrams 3 HT |

YAl

39 Y@ 1 wfew wHieRt S IR S fawg (3, 4, 5) & e & aenEfew 21 + 27 - 3k %
T R |

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 27 + 2]A 3k,

qis - §

SECTION - B

9 G 5 9 12 Teh o Tk I % 2 3o @ |

Question numbers 5 to 12 carry 2 marks each.

5. S HIfe fp o d@fpar * ST R Wa * b = ab + 1 g1 aRwisa g (i) fg-smamd afsrn
Bl =1 = (i) Al 7 fg-3mard &, df 9 o8 wig=d gl a1 =8l 2

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

65/1/1 3 g%g [P.T.O.



6. WAaﬁaﬁﬁqaﬁzA—aB+sc=o,aﬁB=[ 3 1 Ja@n
2 0 2
C=[71 }%'
) ) -2 2
Find a matrix A such that 2A — 3B + 5C = O, where B = 31

C_[zo—z}
L7 1 6l

- —- B j secx

tanZx + 4

tanx+4

8. W%Ii\ﬂﬂ:j 1 —sin 2x dx, %<x<g

Ia i j sin~! (2x) dx.

Find:j \/1 —sin 2x dx, %<x<§

OR

Find : j sin~1(2x) dx.

9. Tk Pl y = e (a+ bx), NEH a, b W= 311 7, I FEfua i arer sreehat grfiertor
T HITT |

Form the differential equation representing the family of curves y = e2* (a + bx), where
a’ and ‘b’ are arbitrary constants.

65/1/1 4 ggg
=



10. afe < AT Gl 1 AT Uk W Al &1, a1 fag hifvre o 37 g gfest & 3=/ &1
T A3 B |
YAl
M a=20+3]+kb=1-2j+kamc=—31+j+2k2, @ [a b ] aHfm |
If the sum of two unit vectors is a unit vector, prove that the magnitude of their

difference is \/§
OR

—2?+1§andg=—3?+f+2f<,ﬁnd [ZBE]

11. T urar S W 1, 2, 3 o1 TT 8 aUT 4, 5, 6 & T ¥ Tor@n mn 2, &1 3STed1 1t 2 |
“HEHT qH B <l TS bl A T T “TEAT AT T H Tt 87 <hl &1e1 B © uitTiyd 2 | 91
HIFSTT fob o1 3 1 T A q B Todd 8 AR |
A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event “number

1s even” and B be the event “number is marked red”. Find whether the events A and B
are independent or not.

12. U U ! B: 91 ISTAT AT & | Ife “I& R fouq T " 8H° Ueh I%hardl 8, ol
(i) 5 TR (ii) 3TTerehaT 5 AHETATY, hl TTREAATS FRIT-FRAT BTl 2

YT
T TG =R X 3l TehdT 5 P(X) T TR & &, ST&T ‘k” I3 9871 &
k , Ifex=0
2k, AEx=1
PX=0=9 3 afec=2
0, 3=

‘k’ <hT A9 AT ili\ﬁQ |
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.

k . ifx=0
bex ] 2 ifx=]
(X=X=9 3k, ifx=2

0, otherwise

Determine the value of ‘k’.

65/1/1 5 g%g [P.T.O.



©13.

14,

15,

' 1e.

65/1/1

s -4

SECTION -C

U9 &I 13 9 23 o Tk Y9 4 376 3 |

Question numbers 13 to 23 carry 4 marks each.

fe@msu fof F=I R A R = {(a, b) : a < b} G INWINT TY R TJcd I HhHh 8, T
Tfta T R |

Al
g MU RB B £: N - N, f(x) = x2 + x + 1, G TRATNA &, T Teheh! %o g fobg
JAT=BIGH &l |
T £: N — S, &l S BeAd £ o1 IR 7, o1 Tfden™ o 31d Hifs |

Show that the relation R on R 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.

n

BA hIFVT : tan~! 4x + tan~! 6x = 4

T
Solve : tan ! 4x + tan"! 6x = s

a?+2a 2a+1 1
TROTehT o T[UTEHT o1 SR ohich, Rrg HIUfeh | 2a+1 a+2 1 [=(a—1).
3 3 1
a?+2a 2a+1 1
Using properties of determinants, prove that | 2a+1 a+2 1 |=(a—1).
3 3 1

d
7 log 2+ %) =2 tan 1 (¥, Frwten s =1L
YT

A -y = a0, A S Hifi |

2102y = (Y dy _x+y
If log (x= +y*) =2 tan (x)’ showthatd)C x—y
OR

— b find .
Ifxy—y* a,ﬁnddx

6 73



17. afgy = (sin"lx)2 %, a forg hifse fo6 (1 —xz)j—i%—x%—z =0.

d? d
If y = (sin"!x)?, prove that (1 — x?) Exg —x Exx _2=0.

18. sk y =A[3x — 2 Sl 3G TN -TGT T GHIHLT T HITT ST T 4x — 2y + 5 = 0 o THRR
2 | Tt formg & ash W o 3tfrets w1 gefismter off s IR |

Find the equation of tangent to the curve y = 4/3x —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.

i

3 +5
19. amaﬁﬁmj al < dr.

X2+ 3x—

_ 3x+5
Find : j 24318

20, ﬁ@aﬁﬁqﬁff(x)dx jf(a x) dx, 37 fl”mx dx T W T BT |

+ cos?

a a n
X sin x
Prove that j f(x) dx = j f(a— x) dx, hence evaluate 1 + cos2x
0 0 0

65/1/1 7 g%g [P.T.O.



21.

i 22.

23,

65/1/1

3rashet THIRT : x dy — y dx =/x2 + y2 dx Sl g hIRNTT, fmmn g y =0 afgx = 1.
JAYdT

TR THIER ; (1 +x2)%xz+2xy—4x2=oﬁgaaﬁﬁq,%mw%ym):o.

Solve the differential equation : x dy — y dx =~/x% + y2 dx, given that y = 0 when x = 1.
OR
. . . 2 QX 2 . . .o,
Solve the differential equation : (1 + x<) T 2xy — 4x< = 0, subject to the initial

condition y(0) = 0.

afe i +5+k 21 +5), 31 +2] —3kau i - 6] —k s famg A, B, € 3 D % fRufa
Tfee & 1 et {131 AB @1 CD o &= %1 Shiv 311d <hifSe | AiTd shifere fop o wfear
AB @ CD g & a1 7 |

If ?+3\+1A<, 2?+5]A, 3?+2]A—31A< and ?—63\—1/2respectively 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.

A\ BT 918 HH JTd shifoTe foreres fere fe Tamd eivsea @ -

l-x 7y-14 z-3__7-7 ~-5 6-— .
3x= yx =22 qen 3Xx=y1 = Sz,agﬂﬁamaﬁﬁnﬁw%%@rrqw

Tfdese Hid! 8 a1 &l |

l-x T7y—-14 z-3 7-Tx y—-5 6-z
3 a0 2 My T 1 75

Find the value of A, so that the lines

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

s 73
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SECTION — D

9 EEHT 24 Y 29 % Tk Y % 6 3 @ |

Question numbers 24 to 29 carry 6 marks each.

1 11

24, zr&;'A—ll 0 2]3%,;ﬁAlamaﬁ%m|
31 1
a1a: T wfisstor feemr &6t ga hifSe
x+y+z=6
x+2z=17
3x+ty+z=12
JAgar
TRfTeh WishaTaT GRI T STTRIE 1 Jideai™ ATd shiferg :

1 2 2
A= -1 3 0
0 2 1

I 11
IfA= { 10 2 }, find A~!. Hence, solve the system of equations
31 1

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

Find the inverse of the following matrix using elementary operations.
1 2 2
A —{ -1 3 0 }
0 2 1

| 25.  3THATRR YR 9 AR a1 2 m el 3R 8 m3 371 hl Uehs fort gsa &) aehi
o1 fmtor e 2 | 3fe dh o Fmior # 3mer & fT 2 70/m? 3R S W T 45/m2 =
AT 2 T =IFH G & 1 Thl I AT IR 2

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 T 45 per square metre for the sides, what is the cost of least

expensive tank ?

65/1/1 9 g%g [P.T.O.



26.

. 27,

65/1/1

FaTeher faftr gru, BIgst ABC w1 85%el ST hife, ST&T A(2, 5), B (4, 7) @21 C(6, 2)
s ABCH 3N € |
T

AR iy &, x-318 § S0 791 I 22 + y2 = 8x Td WA y2 = 4x % 37d: HFT
TeAadl &5 T et T HIRTT |

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

x? + y? = 8x and inside of the parabola y? = 4x.

53Tl (2,2, - 1), (3, 4, 2) AAT (7, 0, 6) & T[ERA ATt FHAA o HICI o HIc( 19 HHIHLT [T
HITT | 371q: 37 A T FHIHLT 1T HiTC 1 g (4, 3, 1) § ToRAT 8 3R SR T

A o THRR R |

AT

39 gHae 1 gew we s S st @ ¢ = (1+7) + 4 (5 2f k) @en fag
(-1, 3, —4) T 3TafdE AT 2 | 39 THaA R 05 (2, 1, 4) & 1 T &« 6 gt off 7
HT |

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 wvector equation of the plane that contains the lines
%
r

AA A AA .
=(1+7) +2(i+27-k) 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.

" =
[=



28.

29.

65/1/1

T FHTAT o 9 i BRI A, B AT C & | SR A 1% FfeYUl Sep1gal i cq1e hidl
8, BRI B 5% T SRR C 7% Fe0l $h1gal &l 316 Hid & | A Tah 50% am &
IeaTeH Ll 7, B T 30% w3 C T 20% T7 € 3c1e R ® | I A IcTe
Th @ ST ToTem ATt B 37 39 <X T Ag=san FHehrelt T8 Teh $ohTs (Ul &1, 1 39 TS 6
A T STE 18 814 3B Sifrehelt s IR |

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 ?

U Fofar 5 H9e 9 10 SIS SR bl T 9 TEAT & 3T Teh IATE 6 & 97 A 37
B SATAT & | TAT A % Y¥eh T S o ToTT H9Tel SHRITR i 2 6 o 1efeherel HRIT i
2 U M HET GSAT & | T B % TSH T M h {10 I HRIX &l | 91
AY-FIA HRIIR I 3 T B BT TSAT 3 | GHI &1 BRI H T 1 I i o AT
gfdafe tfeepan 8 Bve 1 A9 IUeTed & | FHmiar I 7 A % TS TR 15 AW T
T B o Y% T WX 10 1 ATH BT & | THAT A SR AT B 6 Tohe T o1 Sferenan
AW HAM W e, sfafer fmio e =mfee ? 56 woa = s T T9@n & 9 H
fetRae 3 o7 R0 &t <hITSTT | Stfereham o ft ST <hifSTT |

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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SET -1

Series : SGN/C HIS .

Code No. 65/ 1
e . Theneli #E B IH-YETH
Roll No. G- W e o |

Candidates must write the Code on
the title page of the answer-book.

° FUNIAERATFHIA-FAHIGATS 87 |

® TY-UA H qIig g1 i 3R T 7T i TR hl B IT-GI&Tehl o TE-T88 W 1@ |

®  FHUA G B A o 30 THA-TAH 29 WA 7 |

® AT T T ITL [TGHT TE i | T, T I AT I (7G|

o 3H TI-UA I UG o 1T 15 T 1w feam w2 | wed-uat 1 forawor qaie 9 10.15 &
foRaT SITET | 10.15 S & 10.30 91 T BT hadl TH-T I T 37N 39 7y & E 3
IAL-YEThT T HIE IR T for@ |

e Please check that this question paper contains 8 printed pages.

e 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.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before attempting it.

e 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.

I

MATHEMATICS
feiia gq7 : 3 gque 3BT 37% : 100
Time allowed : 3 hours Maximum Marks : 100
Wﬁ%ﬂ:
(i) G g7 AT E |
(i) FHFH-TT 529 §97 8 51 SR @USI § A9l 8 : 37, F, G a7 | @S H T4 FHTE
o7 @ 5% T 37F HTE | @IS THE Fo7 8 5770 @ I 9FH G B H & | G5 TH
11 597 & 574 @ 9% SR 3% #1 8 | @U8 T 7 6 I97 3 578 @ 5% &: SiH H1 & |
(iii) @S 37 H G FoH] 3 I T Ve, U 1T 7Y J97 1 HvIhalFar 15T T Gbd 3 |
(iv) O 5o7-77 8 fadbey 781 & | 167 ot I 371 161 3 591 § 7o &: 3] a3 Fel 4
SR fabeq 8 | UG @i Jo71 § @ 37191 T &1 faehed 57 AT E /|
(v) PAPEIR B FIIT H IFHIT T8 & | Tle STaIE &, Tl T TGTIHIT GRIET FIT
qHIE |
65/1 1 cn




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.
g g - A
SECTION - A

O TEAT 1 ¥ 4 T T T 1 IFh H1 2 |
Question numbers 1 to 4 carry 1 mark each.

1. tan! 43 —sec’! (=2) =T A T HITT |

Find the value of tan”! +/3 —sec™! (-2).

1 2 2
2. ACA=|2 1 x |UH TG R AA'= 91 I T AT &, Al x T HITC |
-2 2 -1
1 2 2
IfA=| 2 1 x |isamatric satisfying AA’'= 91, find x.

2 2 -]
3. [i,k, j] 1= T BT |

VASEPANEAN
Find the value of [1, k, j].

4. o= QS ol ue Uit Tt o1 9=y §, H |ihat «, S At a, b € Q, % T
=%§mqﬁﬁrﬁﬁ%,wmmmaﬁﬁnl

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

a *x

operation * defined by a * b = % foralla,b € Q,.

65/1 2 Ccn



10.

65/1

g -§
SECTION - B

T TET5 W 12 T Tcdsh T 6 2 36 & |
Question numbers 5 to 12 carry 2 marks each.

forg T 6 3 cos™! x =cos™! (4x® —3x),x [%, 1} .

Prove that 3 cos ! x =cos™! (4x3 —3x), x € [%, l} .

éﬂ%A=E _32}im%1%5A1=kA%,?ﬁkEmmaﬁéﬁﬁQ|

2
m{
5

tan~! [COS X~ Sh xj T x % T TR HINTT |

cos x + sin x

cos x — sin x

Differentiate tan™! ( j with respect to x.

Ccos x + sin x

Tepeft 3eute Shl x-3hTSAT & TIsha & UTed o 3 T | R(x) = 3x2 + 36x + 5 U Jed 8| &
x =58, d ST 3T 1 hifere, et dimTd 3 & STirm fereft aqor fershar <t 18 et

% HYUT 37 o UREdH HI I |

The total revenue received from the sale of x units of a product is given by
R(x) = 3x% + 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.

355
T iR - I_me dx

COS X
Find : j dossinx 4o
COS2 X

3AIHA THIHT cos [%j =a, (a € R) I & HINTT |
Solve the differential equation cos (%j =a, (a € R).

3

3
} be such that A~! = kA, then find the value of k.

Ccn



11.

12.

13.

14.

65/1

2+b+C=0qU |2 =50 |=67d|C|=9%F, @ 7 aqU b % = B B

F1d HIT |

If€1>vLB)wLE’=6>and|E>|=5,|_b>|=6and|?|=9,thenﬁndtheanglebetweenﬁ>

and B)

afg 2P(A) = P(B) = % T P(A/B) = % 2, @ P(A U B) %1 A FTd ShIfTT |

Evaluate P(A U B), if 2P(A) =P(B) = % and P(A/B) = %

g -4
SECTION -C

9 EEAT 13 8 23 G Tk Yo % 4 376 & |

Question numbers 13 to 23 carry 4 marks each.

TRTehT o T[UTErHT <1 SR oY, T hifom fop

Sa —2a+b -2a+c
—2b+a 5b —2b+c|=12(a+b+c)(ab+bc+ca)
—-2c+a —2c+b Sc
Using properties of determinants, prove that
S5a —2a+b —-2a+c
-2b+a 5b —2b+c|=12(a+b+c)(ab+bc+ca)
—-2c+a —2c+b 5¢c

2
Afg sin y = x cos (a+y)%,?ﬁ‘q’3ﬁ?{qﬁﬁ %:M.

cosa

a‘a"ﬂmﬁﬁﬁ% =cosa%,5la’x=0%|

2

. d +

If sin y = x cos (a + y), then show that = :M.
cosa

Also, show that % = cos a, when x = 0.

Ccn



15.

16.

17.

18.

65/1

2
aﬁxzase&GFﬁﬂy:ataﬁO%,FﬁO:%‘T{jx—};fﬂaili\ﬂﬂ |

YT

2
afg y = et > , a1 firg T R (1 +x2) d—z re-n Y o
dx dx

2
If x=asec’ 0 and y = a tan® 0, find d—}; at@= =,
dx 3
OR
1 dzy dy
If y=e®" ¥ prove that (1 +x%) —= + (2x— 1) = =0.
dx? dx

Tk 2+ y2 =4 AT (x — 2)2 + y? = 4 T wgfe § fone foig W form e mHred € 7
YT
T8 AU T I 7 B f(x) = 203 — 9x2 — 12x + 1
(1) TR aedum 2 | (i) PR g 2 |
Find the angle of intersection of the curves x* + y? = 4 and (x — 2)? + y? = 4, at the
point in the first quadrant.
OR
Find the intervals in which the function f(x) = —2x3 — 9x* — 12x + 1 is

(1) Strictly increasing (ii) Strictly decreasing

Topeft STRIG % ST & 7Y o TR h! Tk Ragehl ¢ | Rageh! o1 aqut afmm 10 Hiex
2 | gl et Ragsht @ iferspan yebmer 3 & foru Rageht it foaumd sma Hifsre | st
Raeferat g w Fa fosteft 1 =ra Biedt 8 qT ATATaoT 1 Hel o1 BT g ?

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 ?

WWI 42 dx
(x=2)(x~+4)

4
Find : dx
" j(x—2)(x2+4)

Ccn



19.

20.

21.

22.

23.

65/1

T THERT (x2 — y2) dx + 2xydy = 0 T & I |
Agal
WW(I+X2)%+2xy= ! o1 fafdmse gt 3ma hife, fem g v =128

1+ x?
Wy=0%1
Solve the differential equation (x? — y?) dx + 2xydy = 0
OR

1

1+ x

Find the particular solution of the differential equation (1 + x?) % + 2xy = 5>

given that y =0 when x = 1.

x %1 WH 1 HIT foh =R foig A(4, 4, 4), B(S, x, 8), C(5, 4, 1) 71 D(7, 7, 2) H9d™
& |

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.

cx—1 y—-2 z-3 x-2 y—-4 z-5
fee k) e W e = o i< =JJFaH g AT HI |

x—1 y-2 z-3
3 4

Find the shortest distance between the lines and

x—-2 y—-4 z-5
3 4 5

< & U T o Freereh Hedt o T 9 3 it | 2 | 9t d GEL G o S i
TTREhaTS SHERT: 0.6 TAT 0.4 & | 8k SAAIeR Al T8eT &t SiadT & dl Teh AT 3G
3R B < TTReRaT 0.7 2 3R 3fG G8U <A SiadT & 1 38 91 ! &§71d WTRiehar 0.3 7 |
TRrhell AT <hIfTT fob AT IeTE B et I AR ety Trarm T |

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.

20 e % T o H, EH 5 99 @O 7, 3 Sedi 1 Th T A0l Th-Th Hhich
TTETOT Ffgd FepTaTl T | TS el hl ST 1 WTRIhdT e [1d I, | 37d: 38
e 1 wed |l {1 HT |

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.

6
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25.

65/1

T -3¢
SECTION - D

T T 24 | 29 T T I h 6 37 7 |
Question numbers 24 to 29 carry 6 marks each.

W%WW%WZﬁ@W?R,Gﬁ%(& y)eRe (x—y), 39 ST B,
ZI AR &, Toh ol e 2 |

F

' +b, dlga+b<6%
Ega?IAz{O,1,2,3,4,5}“@%mm*Gha*b:{iwb—@ Zrhjl+b26%
FT i 2 |
AT a + b % forg wfsran wmoft fafe |

gartse T Gfepan « & foTu 0 s dcaues 37ea & 9u1 9= A 1 Yo 31994 a # 0
SchUUi B, 38 YR foh 6 — a, a BT UG 2 |

Show that the relation R on the set Z of all integers defined by (x,y) e R< (x —y) is
divisible by 3 is an equivalence relation.

OR
A Dbinary operation % on the set A = {0, 1, 2, 3, 4, 5} is defined as

a+b, if a+b<6
axb= ]
a+b-6,if a+b>6
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’.

50 4 1 3 3
femgfeA=|2 3 2[,Bl=|1 4 3| 2 I (AB)! T Hfvu |
1 21 1 3 4
YAl
1 2 -2
TR dfed TAGOT GRISTE A= |—1 3 0 | 3l oHH 1A 1T |
0 -2 1
5 0 4 1 3 3
GivenA=|2 3 2|,Bl= |1 4 3|, compute (AB).
1 21 1 3 4
OR
1 2 =2
Find the inverse of the matrix A = |—-1 3 0 | by using elementary row
0 -2 1
transformations.
7

Ccn



26. TR o TN A 4 &5 1 &5het AT IR : {(x,y):0<2y<x%, 0<y<x,0<x<3}

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

T
2 .

X SIn X COS X
0 SIn x+COoS Xx

JYAT

3
i < HHT % w9 | j (3x% + 2x + 1) dx 1 A 1A AT |
1

X sin x COS x

Evaluate dx.

o'—.l\)\:l

sin*x + cos*x
OR
3

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

28. 39 @l W Hiew TR {@ HIE S g (1, 2, 3) ¥ BRI @ q9T EHadi
TG+ =5aM T - Bi+]+k) =67 T F GU T | TH THR I TG H
W?-(2?+f+f<)=4@§lﬁ%‘cﬂﬁgaﬁa?ﬁ%ml

Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the
planes T (? — 3\ + 21A<) —Sand T - (3? + 3\ + 1A<) = 6. Also find the point of intersection of

the line thus obtained with the plane T (2? + _/]\ + 1A<) =4,

29. T HUAI g YBR T a3 A aa1 B 1 fmior st 7, Td @ aun =it o1 s g
2 | A YR I a%] hl Th SIS | 3 T =icl TAT 1 TTH i T TI1T EIT & STaih awg B
Sl Teh TS b ToTT 1 TTH AT GAT 2 T | 31 TN BT & | BT 311k & 37feh 9 U
I TAT 8 T FHT SN L Tehell & | ATG A ThR hl TG hl Teh 3hI1s W T 40 T 19
ToreTan & e o B <1 U 318 W T 50 1 oy Tirern &, 1 1 HITT fok ueft A den B
TR 6T TEGU Tt -Tohat =TT fob hut b1 3Tfreham o1 &1 | ST I3 i U Raeh
T TS ST U GRT §A hiTaTT a7 JTferehay @y ot Frd it |

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 X 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.

65/1 8 Ccn



PRACTICE PAPER
CLASS XII MATHEMATICS
TIME : 3HOURS Max Marks : 80

General Instruction:

All questions are compulsory

This question paper contains 36 questions.

Section-A comprises of twenty questions (Question 1-20) of 1 mark each,
Section-B comprises of six questions (Question21-26) of 2 marks each,
Section-C comprises of six questions (Questions 27-32) of 4 marks each
Section-D comprises of four questions (Question 33-36) of 6 marks each.
There is no overall choice but internal choices are given in section B,C and D.
Use of calculator is prohibited.

NG~ wWNE

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

3x—2
: -

2 If f is an invertible function, find the inverse of f(x) =
3 T . -1 .
The value of cos [5 —sin! (7)] is

(@)= () 0 ©: @ -

4 A singular matrix is invertible ,state true or false

5 Derivative of + eY* with respect to x

@ el* (b) eV
© == (@ 2

2_
6 For what value of K the function f(x) = ’;—_11 , ifx#£1
4k, if x=1
Is continuous at x=1

(a) 2 (b) 1 (c) 4 (d)
7 Derivative of x” with respect to X is
() (1+log x) (b) xx** (c)xlogx (d) X* (1+ log X)
8 Rate of change of volume of a sphere of diameter r, with respecttor is

@47 r? (b)ignr2 (c))lznr2 (d) 7 r?

1



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Find the slope of normal to the curve , x= acos38, y= asin36, 8 = g

Without using derivative find the maximum and minimum values of |3 sinx +
2| , XER

The value of fol :

(@ log2  (b) @ () % (d) %
If [ e=2198% dx = f(x)+C ,then f(x) is
(a) (b) -2 log x . e~2108%  (¢) x_lz ) xl

dx IS

e—Z cos x+1
—2logx+1
dx

Evaluae : j 5
Sin®xcos*x

2

Degree of differential equation Z—y + sin (%) =0 is 1 .State true or false

x2
Integrating factor for differential equation % +ytanx—-secx=0is .......

Direction cosines of y-axis are

(@ (1,0,0) (b)0,1,0) (c)(0,1,0) (d)(0,0,1)
If @ xb+b x¢+¢ xd=0 Then vectors @, b, & are

(a)parallel (b) collinear (c) coplanar (d) non-coplanar

A die is thrown once if odd number turns up, what is the probability that die
shows a prime number ?
Let E and F be the events with P(E) = % P(F) :% P(EN F) :%, then the
events E and F are not independent. State true or false.

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

. 1 _1 4
Evaluate sm(z cos 1§)

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

x 1 2
For what values of x the matrix [1 0 3] Is singular.
5 -1 4

OR



24

25

26
27

28

29

30

31

ita=[) 2] Bl | Find (4B)
Find the point(s) on the curve 2y = 3 — x2, at which the tangent is parallel to
the linex +y = 0.

OR
Show that the tangents to the curve y = 7x3+11, are parallel at the points where
X=2,X=-2.

Ify = cos™ (53), find 2,

241

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

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

=0

OR Show that
a®+1 ab ac
ab b%+1 bc | =1+ a? + b? + c?
ca ch c?+1

N is a set of natural numbers, show that the relation r in N x N defined by
(a,b) R (c,d) & a+d = b+c, for all (a,b),(c,d) € N x N is an equivalence
relation.

logx
(x+1)2

Evaluate | dx

OR
ff(xz + x)dx as limit of sum.

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.

Find the shortest distance between the lines
r=Q+)I+Q-)j+@1+ 1)k:
F=(20—]—k)+p@i+]+2k)



32

33

34

35

36

OR

Find p, so that the four points with position vectors -61+3j+2k,

3i+uj+4k, 5i+7j+3k and -131+17j-k are coplanar.

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

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

Using integration, find the area of the region bounded by {(x,y):x? + y? <

1<x+y}
OR

Using integration, Find the area of circle x? + y?= 16, which is exterior to the

parabola, y? = 6x
Solve the differential equation (1 + y2)dx = (tan™'y — x) dy

OR

Show that the differential equation [x sin? G) — y] dx +xdy =0 1is
homogeneous. Find the particular solution given that y = %, when x = 1.

Find the equation of the perpendicular drawn from the point P(2,4, —1) to the
line xIS =2 :3 = 2_96 . Also write down the coordinates of the foot of the

perpendicular frorr?point P to the line.




ANSWERS :

5x+2

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

1
21. TS

—4 -2
23.-3, [16 Al 24 @

25. —2  26.>

1+x 14

— -1 38
27.x= 4 29.mlogx+logx—log|x+ll+C, Y
30 & 3122 o

43 2

32. 40executive, 160 economy class tickets , maximum profit = Rs. 136000
33. 2ab sq.units 34. i (mr — 2) sq.units, §(8n — \/§)sq. units

35. x=tan"ly — 1+ Ce tan'y | cot% = log|x| + C

36."=22=22 (4,1,-3)

AEAEEIAKAAAIAKAAAKIAIALIAAAAIAIAAAAIAIAAAIAIAIAAAIAAAAAAAAkhkhkhkhkhkikhkhkkhkhkikkiikkkikiiikikk
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Bl

=

FTHT=T (3397 :

(i) @t w7 Har & |

(i) ST Y7-YT7 H29 Jo7 8 5l o) @V 8 fAuifaad &: o, 7, G aqz | @S HH4 J97 5 578 &
JIFH TH HAF H 5 | TS THE Jo7 3 lH G IdH qr Ak F71 5 | @8 g7 11 J97 & fo79 @
% AR AF H & | GUE G H 6 F77 & 1970 @ TS T: b H1 & |

(iti) @V 37 § gl o] & IR T Vo5, U qIa IIYa] Fo7 1 Ea9IHaFaR 150 1 T&a & /

(iv) P Fo7-77 G fabey 751 8 | R i @ve a7 &1 F97 9, G g3 Fo71 4, @8 g & 3 o7 4
TA GUE T & 3 Fo] H IR [dheT & | UF g1 Fed H & 39H] T & 96T 8 HAT & [

(v) FAPAR B AT B IFHA TG E | AT TTTF 5, T AT TGTIHIT GRIGAT G G § |

General Instructions :

(i) All questions are compulsory.

(it) 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.

Qs A

' SECTION A
Jo7 GEIT 1 & 4 7% JAF Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

1. I ATH T g & oH AA =18, @t |A| o1 7F foafem |

If A is a square matrix satisfying A’A = I, write the value of |A].

2. aRy=x|x|2 q x<0% R, j_y A1 HifTT |
X
If y=x|x]|, find dy for x < 0.
dx

3. T oo wfteor i wife 9 uma (afe afenfya ) s hifsw

2 2 2
—d Y. x(d—yJ = 2x2log %y
dx? dx dx?
Find the order and degree (if defined) of the differential equation
2 2 2
ay + X[d—yJ = 2x2log 'y
dx? dx dx?

165/2/1 2



4. 3W W@ fep-hdme T1d Hifoe S e 31e1 ¥ JHE Hior s B
AT
T @ el e famg, TEeh feufa afew 2% =% + 4k 7, ¥ o g 3R
afew 1+ ) —2k 6 R § 2 | 38 T@1 H FdtT FHiEO T HIT |
Find the direction cosines of a line which makes equal angles with the

coordinate axes.

OR
A A N
A line passes through the point with position vector 2i — j + 4k and is

N A AN
in the direction of the vector i + j — 2k. Find the equation of the line in

cartesian form.
Qus o

SECTION B

97 GEIT5 H 12 T % Fo7 & 2 3% & |
Question numbers 5 to 12 carry 2 marks each.

5.  oft arcafas et % ay=a R @ aienfyd @fsan « : a « b = y/a® + b2
e fgamall &, s@ehl S <IN | Ifq I8 fgamurdt B, a1 3rd =it fo = 77
HrE=d ® A1 A |

Examine whether the operation x defined on R, the set of all real
numbers, by a « b = JaZ +b? isa binary operation or not, and if it is a

binary operation, find whether it is associative or not.

4 2
6. dACA= }%,?ﬁ‘q’sﬁs’ﬁﬁ(A—ﬂ)(A—ﬂ):O.
-1 1
4 2
IfA = },show that (A — 2I) (A - 3I) = 0.
-1 1
7. 3d hifeT
\/3—2X—X2 dx
Find :

3 P.T.O.



10.

11.

3d il
sin3x+c0s3x
—5 5 dx
sin“ x cos“ x
AAqAT
J0d %Ii\aﬂ :
* x-3
3 e* dx
[~ (X_l)
Find :
* sin® x + cos® x
—5 5 dx
J sin“x cos“x

OR

x—-3
*d
j(x—1>3e :
Thi o PA y = Ae2X + Be2X Tql A, B TTd 3 8, I &G & aran
3ghel HISHT F1d ShiNT |

Find the differential equation of the family of curves y = Ae?X + Be 2%,
where A and B are arbitrary constants.

- - - - A - -
A |a| =2 |b| =77 a xb =3 +2] +6k%,dq a 3N b &
= 1 S0 719 HifST |

Find :

JrrE

3G T T TG T BT Fres R — 35 + 75 + 5k, —51 +7) —3k
A A N o

dAM7i —5] —3k gufewmu ¥ |
- - - - A A A

If |a|=2,|b|=7 and a x b =3i +2j + 6k, find the angle

- -
between a and b .

OR

Find the volume of a cuboid whose edges are given by — 3/1\ + 7 3\ + 51/;,
_5% +7; -3k and 73 —5; —3k.

Ffe P(AET) = 0-7, P(B) = 0-7 991 P(B/A) = 0-5 8, a1 P(A/B) 3d it |
If P(not A) = 0-7, P(B) = 0-7 and P(B/A) = 0-5, then find P(A/B).



12. Us foaht 5 SR WM T | (1) 3 IR Fu@ W f wilekar w7 2
(ii) 31ferepam 8 9 T =T <h1 ITRrehat o1 8 2
JrqaT
T Toaenl ol T IR T WY IDTe W Toat H s, X w1 Tilkekdt se9 71
HIT |

A coin is tossed 5 times. What is the probability of getting (i) 3 heads,
(i1) at most 3 heads ?
OR
Find the probability distribution of X, the number of heads in a
simultaneous toss of two coins.
Qs 9

SECTION C
Y97 G&IT 13 T 23 T F9% o7 F 4 3F 3 |
Question numbers 13 to 23 carry 4 marks each.
13. = v T &1 9= A = {1, 2, 3, 4, 5, 6] W UNWIvG &Y
R ={(a,b):b=a+ 1)} Tqed, TUHd I TshTih 7 |
DG
TR AT ff £ @ N > Y, fx) = 4x + 3, g URWING Th %ol 8, &
Y={yeN:y=4x+3,%{:ﬁxeN§3%ﬂ}%|%W%f@ﬁq%l
SHh] Tidelid hod ot J1d g |

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, sin [cos_1 % +tan L gj AR ICESIGE HIfT |

Find the value of sin [cos_1 % +tan~! %)

15. GRIURRl & TUTEGHT 1 TN Hieh, ST foh

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

5 P.T.O.



16.

17.

18.

Using properties of determinants, show that

3a —a+b -—-a+c
—b+a 3b —b+c =3(@+b+c)(ab +bc+ca)
—c+a —c+b 3c
A x [Ty + y/1rx =03 x-yd, A fRghfmfs ¥ - 1
dx x+1
AYAT
'ﬂﬁ (cos x)¥ = (sin y)¥ %, a j—y 3d %li\ﬂQ |
X
Ifxyl+y +y,1+x =0 and x;ty,provethatg = — 1 5 -
dx x+1

OR

If (cos x)Y = (sin y)%, find d_y
dx

'ﬂﬁi,%{:ﬁc>0%m, (x—a)2+(y—b)2=c2%,Fﬁﬁ:@@ﬁ|’Q%

3/2
2
de) ]
dx
a%y
dx2

,a3M by 7 Tk R TR B |

If (x—a)?+ (y—b)2=c2, forsomec> 0, prove that

3/2
2
de) ]
dx
a%y
dx2

is a constant independent of a and b.

b x2 = 4y W I8 AT HT FHIHWT F1q HINT, ST (- 1, 4) § ToRaAT
2 |

Find the equation of the normal to the curve x2 = 4y which passes
through the point (-1, 4).

165/2/1 6



20.

21.

3d hife
2
j X +X2+1 dx
x+2)x*+1)
Find :
2
J‘ X +x;—1 dx
x+2)x*+1)
Tag hifsT f
a a
jf(x)dx = I f(a—x) dx
0 0
3HAd:
/2
J‘; dx
sin X + cos X
0
ST Yo I |
Prove that
a a
If(x)dx = I f(a—x) dx
0 0
and hence evaluate
/2
J‘; dx
sin X + cos X
0
TRl HHIHLT hl B IV :
Xd—y =y—xtan(zj
dx X
YT
AIhd THIRT i § i
ﬂ __|x+ycosx
dx 1+sinx

P.T.O.



22.

23.

Solve the differential equation :

xd—y = y—xtan (Zj
dx X

OR

Solve the differential equation :

dy = |x+ycosx
dx 1+sinx

.o — - -
gfesi b =2/i\ +43'\—5123ﬁ'{ c =k/i\ +23'\+312%5%ﬂl,13|ﬁ5[ b +c¢c

A

ag%mmaﬁsraaﬁsr?:f+§+kaﬂaﬁﬂml%| A T AH

A BT 3 b+ ¢ % e T aEE ot e B |

—> A A A
The scalar product of the vector a =1 + j + k with a unit vector along
>N A A - AN A
the sum of the vectors b = 2i + 4 — 5k and ¢ = A1 + 2j + 3k is
equal to 1. Find the value of A and hence find the unit vector along

> >
b +c.

¢« x—1 y-2 z—33ﬁ_{x—1 y—-1 z-6 ~
@M = = = = qIEL qrsdqd zl,
e -3 2\ 2 3L 2 -5 \_&ﬁ

Al A 1AM T HINT | 37d: Ha HIT T a1 3 T@d th-gat 1 siedt & o
& |

X—lzy—2=z—3 and X—1=y—1=z—6
-3 2 2 3 2 -5

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

If the lines

are

intersecting or not.



@ us 3
SECTION D

Y97 G&IT 24 G 29 TF Jodb J97 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

24.

1 3 4
aAGA=|2 1 2|8, d A9 MY |
5 1 1
m:ﬁmaﬁwﬁwaﬂwaﬁ@ﬁﬁz
Xx+3y+4z=38
2x+y+2z=5
3ﬁ(5x+y+z:7

AT

IR FITAN g, e STTeg 1 SJoohH F1d hIT

2 0 -1
A=|5 1 0
0 1 3

1 3 4

IfA=|2 1 2], findAL
5 1 1

Hence solve the system of equations
Xx+3y+4z=38
2x+y+2z=5

and 5x+y+z="7

OR

P.T.O.



25.

26.

27.

Find the inverse of the following matrix, using elementary
transformations :

2 0 -1
A=(5 1 0
0o 1 3

forg S fop ts R o= & it o6 37atiq AIehad 7RI o S shl SeTS
%%m‘\ww*}ﬁmaﬁﬁnl

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

inscribed in a sphere of radius R is 2R . Also find the maximum volume.

V3

TaTheH fafa @ 38 Pys &1 awd a Sifse s 3fid (1, 0), (2, 2) 3R
(3, DT |

AYAT

TTehe fafer &, @ gal x2 + y2 = 4 A0 (x — 2)2 + y2 = 4 & 1" BR &7 &1
&% T MY |

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.

forgal, s Rufa afem 1+ § -2k, 21 - j +kam i+ 2] + k& &
TSR 9T THA T Tie I Hrdia TR [1d HIfT | 3uh JHad & JHIMR
aad, S fomg (2, 8, 7) ¥ TSRAT @, 1 wHeR ot fafae | of:, g EHIa
gadql o st ol gl Frd hIfY |

AT

fagai (2, — 1, 2) @M (5, 3, 4) € TORA JTel @1 T FHIHLT F1G HIWY qAT
fagai (2, 0, 3), (1, 1, 5) AAT (3, 2, 4) & ToRA ITel THAA 1 THIRU ot 1q
HINT | @1 9 FHdA 1 Hidesed foqg H J1d HINT |

/211 10



28.

29.

Find the vector and cartesian equations of the plane passing through the
points having position vectors 1\ + 3\ — 21/;, 2/1\ — 3\ + 12 and /1\ + 23'\ + 1/;
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.

A ek fow U E | U foees o Qi IR fud & R | qEu fheen sified R
Rred fua 75% SR Yehe BT & 3R diEU SHfAd faeht 8 | F W 9@ T
ToerhT Agesa A1 AT SR IW ISTA T 7 | Al ek WA WeRe B3 &,
ql 1 MR 2 foh o8 1 X ford arer foere @ 2

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 ?

Teh U1 & TR bl AWM, A 3R B sATdl 8, 90 T 9 =& T SUFNT gral
2 | TR A Sl T ShTs H 3 g dicl o 1 g T, qAT JhR B T I 318 A
1 gl a2 g @1 TN § 377aT 2 | huA] SIIE-H-S1T 9 g dial 9 8 g I &l
B TN L Fehdl B | I TR A I Teh TR F T 40 I 19 d ThR B I
T IS § T 50 T AT AR I1dT 7, 1 Aferehan @y 1ffa & g !
HI Al TR I Tohal-fohal gepteat s =il 2 Iwdh wwe @t ek
T wEe | giafda e oo fafa o e dhifse qun sifesean @y oft
AT HITY |

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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