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COURSE STRUCTURE

CLASS - XII
(2025-26)
One Paper Max. Marks: 80
No. | Units Marks
1. Relations and Funclions 08
Il. Algebra 10
.  Calculus 15
. Vectors and Three - Dimensional Geomatry 14
W, Linear Programming 05
VI. | Probability 08
Total 80
Internal Assessment 20
nit-l: Ral n Function
1. Relations and Functions

Types of relations: reflexive, symmefric, transitive and equivalence relations. One to one and
onto functions.

2. Inverse Trigonometric Functions

Definition, range, domain, principal value branch. Graphs of inverse trigonometric functions.

Unit-ll: Algebra

1. Matrices

Concept, notation, order, equality, types of matrices, zero and identity matrix, transpose of a
matrix, symmetric and skew symmetric matrices. Operations on malrices: Addition and
multiplication and multiplication with a scalar, Simple properties of addition, muliplication and
scalar multiplication. Mon- commutativity of multiplication of matrices and existence of non-
zero matrices whose product is the zero matrix (restrict to square matrices of order 2).
Invertible matrices and proof of the unigueness of inverse, If it exists; (Here all matrices will
have real entries).

2. Determinants

Determinant of a square matrix (up to 3 x 3 matrices), minors, co-factors and applications of
determinants in finding the area of a triangle. Adjoint and inverse of a sguare 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 unigue sclution)

using inverse of a matrix.
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Unit-lli: Calculus
1. Continuity and Differentiability

Continuity and differentiability, chain rule, derivative of composite functions, derivatives of
inverse trigonometric functions like sin™ x, cos™ x and tan™ x, 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,

2. Applications of Derivatives

Applications of derivatives: rate of change of quantities, increasing/decreasing functions,
maxima and minima (first derivative test motivated geomedrically and second derivative test
given as a provable fool). Simple problems (that illustrate basic principles and understanding
of the subject as well as real- life situations).

3. Integrals

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.

o [ o [ [Py,

xra?’ fyi4q "7 a2’ .:r.x3+bx+f Jaxibxec °© axt+bx+c

j%dx,_[ a? + x2 dx, [Vx? — a? dx, [Vax? + bx + cdx
X+C

Fundamental Theorem of Calculus (without proof). Basic properties of definite integrals and
evaluation of definite integrals.

4. Application of the Integrals

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

5. Differential Equations

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

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

% + px = g, where p and g are functions of y or constants.
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Unit-IV: Vectors and Three-dimensional Geometry
1. Vectors

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, mulliplication 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
(crass) product of vectors.

2, Three-dimensional Geometry

Direction cosines and direction ratios of a line joining two points. Cartesian equation and vector
equation of a line, skew lines, shortest distance between two lines. Angle between two lines.

Unit-V: Linear P ing Probl

1. Linear Programming

Introduction, related terminology such as constraints, objective function, optimization, 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-V1: Probability
1. Probability

Conditional probability, multiplication theorem on probability, independent events, total
probability, Bayes' theoram.
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MATHEMATICS (Code No. - 041)
QUESTION PAPER DESIGN
CLASS - Xl (2025-26)

Time: 3 hours Max. Marks: 80
3. Typol of Questions Total by i
No. ogy Marks| Weightage
Remembering: Exhibit memory of previously learned
material by recalling facts, terms, basic concepts, and a4
1 answers, 35
Understanding: Demonstrate understanding of facts and
ideas by organizing, comparing, franslating, interprating,
giving descriptions, and stating main ideas
2 Applying: Solve problems lo new siluations by applying 20 o5
acquired knowledge, facts, technigues and rules in a
diffarent way.
Analysing :
Examine and break information into parts by identifying
mofives or causes. Make inferences and find evidence to
support generalizations
Evaluating:
3 Prasent and defend opinions by making jJudgments about 16 20
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
Total B0 100

1. No chapter wise weightage. Care o be laken to cover all the chaplers
2. Suitable internal variations may be made for generating various templates keeping the
overall weightage to different form of questions and typology of guestions same.

Choice(s):

There will be no overall choice in the question paper. However, 33% internal choices will be given
in all the sections

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.
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1. RELATI ON AND FUNCTI ON

A relation can be mathematically defined as the linking or connection between two different
objects or quantities.

Examples of relations:

{(a, b)N A x B: ais the brother of b},
{(a, b)N A x B: ais the sister of b},
{(a, b)N A x B: age of a is greater than the age of b},

{(a, b)N A x B: total marks obtained by a in the final examination is less than the total
marks obtained by b in the final examination},

1 {(a, b)N A x B: alives in the same locality as b}. However, abstracting from this, we
define mathematically a relation R from A to B as an arbitrary subset®f A

= =4 =4 =N

Types of Relations

Empty Relation
Universal Relation
Reflexive Relation
Symmetric relation
Transitive relation

1 Equivalence relation

Empty Relation: A relation R in a set A is called empty relation if no element of A is related to
any el ement OAxAA, i . e. R =

= =4 4 4 -

Universal Relation: A relation R in a set A is called universal relation if each element of A is
related to every element of Ae., R = A X A,

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

Symmetric relation R in X is a relation satisfying (a, B)R implies (b, a) R.

Transitive relation R in X is a relation satisfying (a, B)R and (b, c)} R implies that (a, ¢)
R.

Equivalence relationR in X is a relation which is reflexive, symmetric and transitive.
Functions
Functions are defined as a special kind of relations.

Types of Functions

1) One-one Function
A functi on fone (orXjechve)¥ fk) ssf(x)a nxe=x2! X1, %N X,
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2) Onto Function

A function f = X Y Y is vorpmxoe Xguchrthat§x) #y. e ct
3) One-One and Onto Function

A functi on foneandontd(orYijedtie), iff is Both coee and onto.

Composition of functions
The composition of functions f : A Y B a

gof(x) = g(f(g) ! x™ A.

|l nvertible Function
A function f : ™ Y YY i¥s X nsvueankfodbhl¥et igfo f

ConditonrA f uncti on f : X Y Y i sondandvorto t i bl e

SECTION i1 A(1 MARK EACH)

Q.N QUESTIONS M

. AR
KS

1 A relation R in a set A is called , if (aae) N R implies 1

(a2, @) N R, for all a1, &N A.
(a) symmetric  (b) transitive (c) equivalence (d) nonsymmetric

2 Let R be a relation on the set N of natural numbers defined by nRm if n divides m. The 1
Ris
(a) Reflexive andymmetric(b) Transitive and symmetric
(c) Equivalence (d) Reflexive, transitive but not symmetric
3 The maximum number of equivalence relations on the set A = {1, 2, 3} are 1
(@)1 (b) 2 (c)3 (d) 5
4 1

If set A contains 5 elements and the set B contains 6 elements, then the number ofone
and onto mappings from Ato B is

(@) 720 (b) 120 ©0 (d) none of these
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Let R bethe relation in the set N given byR={(a,b):a=bi 2,b>6}. Choose the correct
answer:

(@ (24rR (b)) (3.8YR (€)(6.89)R (d)@8. MR

Let f : R Y R beldeRTherefts by f (x) = 1/ x
(a) oneone (b) onto (c) bijective (d) f is not defined

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

Let A={1, 2, 3}. Then the number of relations containing (1, 2) and (1, 3), which are
reflexive and symmetric but not transitive is

(@1 (b) 2 (c)3 (d) 4

Let f R Y R be + 1 €hen, preénthged of 17farfdx3) respectively,
are

(a) U4 (.13}, (cpfa,i4} , dd){474}{2,72}

10

Set A has 3 elements, and set B hagkements. Then the number of injective mappings
that can be defined from Ato B is

(a) 144 (b) 12 (c) 24 (d) 64

11

Let f : [2, DP) Y R be ¢iMe+5Sthemthe i o
range of fis

(a) R (b)y [1, B)

12.

Which of the following relations is transitive but not reflexive for the set
S={3, 4, 6}?

(@) R={(3,4),(4,6),(3,6);} (b)R={(1,2),(1,3),(1,4)}

() R={(3,3),(4,4),(6,6)} (d)R={(3,4), (4 3);

13.

Which of the following relations is symmetric and transitive but not reflexive
the set | = {4, 5}?

(@) R={(4,4),(54), (5 5)} (b) R={(4,4), (5, 5)}

(€) R={(4,5), (5, 4)} (d) R={(4.5), (5. 4), (4, 4)}
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14

Let R be a relation in the set N given by R={(a,b): a+b=5, b>1}. Which of th
following will satisfy the given relation?
(@ 23N R (b) (42" R (c) (21" R (d) (5,0)" R

15 | The function f(x) =cS+ 4X +4 is:
(@) even )odd €) neither even nor odd dhone of these
18 ' AfunctionT™NYN is def IS+ E20What s thé type ¢f function here
(a) bijective (b) surjective
(c) injective (d) neither surjective nor injective
7| Let A={1,2,3} and B={4,5,6}. Which one of the following functions is
bijective?
(a) 1={(2,4).(2,5),(2,6)} (b) 1={(1,5).(2,4),(3,4)}
(c) f={(1,4),(1,5),(1,6)} (d) 1={(1,4).(2,5),(3,6)}
18 | et M={5,6,7,8} andN={3,4,9,10}. Which one of the following functions is
neither oneone nor onto?
(a) 1={(5,3),(7,4).(6,4),(8,9)} (b) ={(5,3).,(6,4).(7,9),(8,10)}
(c) £={(5,4),(5,9).(6,3).(7,10).(8,10)} (d) 1={(6,4).(7,3).(7,9),(8,10)}
19 | The following figure depicts which type of function?
X Y
(a) oneone (b) onto
(c) manyone (d) both oneone and onto
20

(20) The following figure depicts which type of function?

X Y
(a) injective (b) bijective
(c) surjectve d) Kgeither injective nor surjectyv
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SECTION iB( 2/3 MARKS EACH)

21 1. Is f: N Y N ¢gioneeone? Gvwe Rdafox.) = x

22 || et R be a relation described on the set of natural numbers N. Determine tt
domain and range of the relation. Also check whether R is symmetri
reflexive and/or transitive.
R={x, y}: XN N, yN N, 2x+y =41}

23 | What IS the range of the functig
fx)==—, x | 17

24 | 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.

25 [[SG !' T 8 M TH ZoY |yR RSUYyS w T
NBfla2y 2y &asSa ! o

26 [[SG & b ¥O0FY K2¢ Ylyeé NBflazya Ol
iKSaS I NB NBbSEAJDS K

27 [t N2 @S GKIG GKS NBfl o2y wi@y) YahKSOod8R) bR b
£
(= o fob=PbO ASaER 0y Sljdzh 1 £ Sy OS NBfl a2y ®

28 ([ SO ! I 9 HZ onk )EEEUCHNEIBonu\dSIWYKVw’u KS
2 NRA G S w Fa | asSd 2F 2NRSNJ LJ ANH

29 [ SG ! T 9 Wz onl B® 0cY NI byl ¥§ WY §iEEYOW (i K S
2 NRA G S w Fa | asSd 2F 2NRSNJ LJ ANH

30 [[SG ' I 9 HEZ 9no A ocdl WS Ky iyS NAYWHRR W a K S
2 NR 0 S w Fa | asSd 2F 2NRSNJ LJ ANH

3 |([SG ' T & m X >o0X0 Y RMIRSYYE &KZE G

H
NBfloaz2zy 2y asSa ' o
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LONG ANSWER

32

LetA=R{3}andB=Ri{ 1} . Consider the fun:¢

f (X) = (x- 2)/(x-3). Is f oneone and onto? Justify your answer.

33

Show that the relation R in the set ~ pighoftiv  given by

W gy GEDEOCEDEAN AR |y SljdzA gt SyOoS N
St SySprofv  AF NBf I GSR G2 SI OK ic¢ht<dSN
NBfIFGSR (2 SIFOK 2{poioNXa oNBf WRSKf
2 ¢cht @

34

Consider a function f: Fo vftb givenby ® ww @o v, show thatf
Is bijective function.

35

Show that the relation R defined by (a, b) R (c, d&F>a + d =b + c on the set KN is an

equivalence relation.

SECTION i E (4 MARKS EACH)

36

Amit and Vivekare students of class Xll . Their maths teacher told them t
collect the names of 5 students of class X and 4 students of class IX , Am
collected the names of students is denoted by

A ={ Anshul , Garima , Aditi , Shravan, Nitin } and Vivek collected the
names of students denoted by B = { Rajat, Jagriti ,Ankush , Avi }. Since
discussion of Relation and function was given in the class . From the aboy
information give the answer &bllowing question .

()How many functions exist from A to B?
(i) If you want to know no. of relations exist from A to B . How many such
relations are possible ?
(iilLet R: AY A defined by R={ (x |,
the total marks obtained by y the R is
a. Reflexive and Symmetric  b.Symmetric and Transitive
c.Equivalence Relation d.None of these
(iv)How many Symmetric relations exist on Set A ?

37

In two different societies, there are some school going studeraisiding
girls as well apoys.

Satish forms two sets with these students, as his college project.
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LetA={ ai,a2,as,as,a&} andBH{ by, b2, b3, b}
whereadb s aonsd @&br e t he school goin
society respectively.

Satish decides to explore these sets for various types of relations at
functions.

Using the information given above, answer the following :

(i) Satish wishes to know the number of reflexive relations defined on
set A. How many such relations are possible?

(i)Let R : AY A, R ={ (x, y) : X
relation R is
a .reflexive only b.reflexive and symmetric but notansitive

c reflexive and transitive but not symmetric d.an equivalence relation

(iif) Satish and his friend Rajat are interested to know the number of
symmetric relations defined on both the sets A and B, separately. Satish
decides to find the symmetric relation on set A, while Rajat decides to finc
the symmetric relation on set B. Whatlifference between their results?
(IV)L et R . A Yl, bl)B(az,, bl)R(ag,:, b3§, (a4, bza,
1. (as,b2)},thenRis

a. neitherone-one nor onto b.oneone but, not onto
c.only onto, but not onene d.oneone and onto both
ANSWERS

MCQ

(1) (a) symmetric (2) (d) Reflexive, transitive but not symmetric

(3)(d) 5 (4) ()0 (5)(c)6,8)R (6) (d) fis not defined

(7) (a) reflexive but not symmetric (8) (@)1

9 @©{4,i4}, G (10 (c)24

Ancb) [1, B)(A)(@R={3 4) (4 6) (3, 6)}

(13)(d) R ={(4,5), (5, 4), (4, 4)} (14) () (2.3} R

(15) ) neither even nor odd

(16)(d) neither surjective nor injective

(17)d)={(1,4),(2,5),(3,6)} (18)(ay={(5,3),(7,4),(6,4).(8,9)}

19)@)Oneone
20)b)bijective
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21) Yes, f is one-one -V xy, x; € N = xi% = x,2.

22)The range of the relation is {1
The domain of the relation R is {

R is neither symmetric nor reflexive and not etramsitive.

23)Firstly, redefine the function by using the definition of modulus function
by using

_ | = =20
=45 a0

Further, simplify it to get the range

Given, functionis f(x) Ixi 1)xi1, x [ 1
The above function can be written as

x"i, if x>1
foa=4""
=D r <
x—1
1, if x>1
= ﬂ”‘}“{—l, if x<1
24)Answer:

The relation Ron set A ={l, 2, 3, 4, 5, 6} is defined as (&, B)iff

b =a + 1Therefore, R ={(1, 2),(2, 3), (3, 4), (4,5), (5, 6)}

Clearly, (a, ay R forany as & A. So, R is not reflexive on A.

We observe that (1, 2)R but (2,1 R.

So, Ris not symmetric.

We also observe that (1,®)R and (2, 3) R but (1, 3p R. So, R is not
transitive.

25)

26.To show that the relatioR defined on the se&={1,2,3} is a universal
relation, we need to demonstrate tRas equal toAxA.,

1. Define the SetA:
A={1,2,3}

2. Define the RelationR:
The relatiomR is defined as:
R={(a,b):a+b>0}
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3. Find AXA:

The Cartesian produétxA consists of all ordered paifab) whereaandb are
elements oA. Thus:
AxA={(1,1),(1,2),(1,3),(2,1),(2,2),(2,3),(3,1),(3,2),(3,3)}

4. Check Each Pair inAxA:
We need to check if each pé&ib) in AxA satisfies the conditioa+b>O0.

- For(1,1) 1+1=2>0
- For(1,2). 1+2=3>0
- For(1,3). 1+3=4>0
- For(2,1). 2+1=3>0
- For(2,2). 2+2=4>0
- For(2,3) 2+3=5>0
- For(3,1) 3+1=4>0
- For (3,2) 3+2=5>0
- For(3,3). 3+3=6>0

1. Conclusion
Since every paifab) in AxA satisfies the conditioa+b>0, we conclude
that:
R=AxA
ThereforeR is a universal relation on the et

26)Step 1: Determine the number of relations on sé

1. Identify the elements of the setThe sefA has 3 elementsb,c.

2. Find the Cartesian productAXA: The Cartesian produg&txA consists of all
ordered pairs formed by taking one element floandpairing it with another
element fromA. Thus, we have:
AxA={(aa),(ab).(ac).(ba),(b,b),(b,c),(c.a).(c.b).(c.c)}

This gives us a total @x3=9ordered pairs.

3. Calculate the number of relations A relation on seA is any subset cAXA.
The number of subsets of a set witBlements is given b¥n. Therefore, the
number of relations is:

2|AxA|=29=512

Step 2: Determine the number of reflexive relations

1. Understand reflexive relations A relation is reflexive if every element is
related to itself. Foour setA, this means that the
pairs(a,a),(b,b),(c,c) must be included in any reflexive relation.
2. Identify mandatory pairs: The mandatory pairs for reflexivity
are(a,a),(b,b),(c,c). This accounts for 3 pairs.
3. Count remaining pairs: The remaining pairs that can either be includs
or excluded from the relation are:

(@b),(a.c),(0,a),(b.c).(c.a),(c,b)
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There ares such pairs.

4. Calculate the number of reflexive relations Each of the remaining pairs
can either be included or excludedependently, which gives us:

=64
Final Answer

- The total number of relations that can be defined in thA s&£512

- The number of reflexive relationsésg.

27)Here(a,b)R(c,dy ad(b+c)=bc(a+djor all (a,b),(c,dy NxN.

First we will checkR for reflexive.
For, (a,b)R(a,b),

t ab(b+a)=ba(a+b), which is true.
So,Ris reflexive.

Now, we will checkR for symmetric.
For, (a,b)R(c,d),

+ ad(b+c)=bc(a+d)

t bc(a+d)=ad(b+c)

+ cb(d+a)=da(c+b)

t (c,d)R(a,b)s true.

So,Ris symmetric.

Now, we will checkRr for transtivity.
For,(a,b)R(c,d) and (c,d)R(e,f)
ad(b+c)=bc(a+d) and cf(d+e)=de(c+f)

abf+efa=efb+abe
af(b+e)=be(f+a)
So,(a,b)R(e,f)is true.
CR is transitive.

!
t abd+adc=abc+bcd and cfd+cef=ced+def
tabdiabc=bcditacdandcf diced
tab(dic)=cd(bita)andcd(fTe)
tabbiTa=cddicandcddic=effr1e
tabbiTa=z=eff1e
tabfi1Tabe=ef bl ef a

3

}

As R is reflexive, symmetric and transitivi,is an equivalence relation.

28)R ={(8, 6), (8, 4), (8, 2) (6, 4), (6, 2), (@)} Not reflexive
(29R ={(8, 6), (8, 4), (8, 2) (6, 4), (6, 2), (4,2) Not symmetric

i
® Q
™o
—~ —h
Q

-
— @)
O D
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(30)R ={(8, 6), (8, 4), (8, 2) (6, 4), (6, 2), (4, 2)  Not Transitive

31)To show that the relatioR is an empty relation on the $&+{1,2,3}, we
need to analyze the condition defined for the relaion

1. Define the Set and Relatioh
- LetA={1,2,3}.
- The relatiorR is defined afR={(ab)v AxA:al b=12}.

2. Find the Cartesian ProductAXA:

- The Cartesian produétxA consists of albrdered pairs where the first
element is fronA and the second element is also frAm

- Thus,AxA={(1,1),(1,2),(1,3),(2,1),(2,2),(2,3),(3,1),(3,2),(3,3)}

3. Check Each Ordered Pair Against the Condition
- We need to check each ordered galv) in AxA to see if it satisfies the
conditional b=12

- For(1,1).

17 1=01@)not

- For(1,2).

17T 2=112) not
- For(1,3).

171 3=122 not
- For(2,1).

21 1=11¢n ot

- For(2,2).

21 2=01not

- For(2,3).

21 3=T12A not
- For (3,1).

31 1=21)not

- For (3,2).

31 2=112)no't

- For(3,3).

31 3=012)not

4. Conclusion

- After checking all possible pairs, we find that none of the pairs satisfy the
conditionar b=12

- ThereforeR=" (the empty set).

- SinceR contains no elements, we conclude fRa an empty relation on the
setA.
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Final Result:
Thus, we have shown thtis an empty relation on the gkt

Long answer

32)Given function:
f(X) = (x- 2)/(x-3)

Checking for one-one function:

f(X1) = (X 2)/ (xai 3)

f (x2) = (%-2)/ (x2-3)

Putting f (%) = f (X2)

(X1-2)/(X1-3)= (%-2 )/(%2-3)

(x1-2) (%l 3) = (%I 3) (%-2)

X1 (X2l 3)-2 (%2-3) =x (X2l 2)T 3 (Xl 2)
X1 X2 -3X1-2%X2+ 6 =% X2 1 2% -3%2 + 6
-3X1l 2% =- 2X1 -3%2

3X2 2% =1 2X1 + 3%

X1= X2

Hence, if f (%) = f (x2), then x = X,
Thus,the function f is on®ne function.
Checking for onto function:

f (X) = (x-2)/(x-3)

Letf(x) =y suchthaty Bi.e.y Ri {1}

So,y = (x-2)/(x-3)
y(x-3) =x2

Xy -3y = X-2
Xy T X =3y2
X(y-1) =3y 2
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x = (3y-2) /(y-1)
Fory =1, xis not defined But it is given thaty \R T {1}
Hence, x = (8y2)/(y- 1) N R -{3} Hence, f is onto.

33. Sla@dice even,

C( a NRa)

CR is reflexive.

(i1) DRt Thaélm| Bl)as even

Cl ba| is even

C(b,NRa)and R is symmetric.

(iii) LetwnR(a, b)), (b, c)

Thenb a= NXm,= BN2n

Caic = N2(m + n), where m, n are
C(aNRcand hence R is transitive
Thus, R i s an equivalence relati
3).R+Y -, B) giveiwo6bs f (x) = 9xX
Lety be an arbitrary elementoef§y , D) .

Lety = 9% + 6x-5

y=Bx+1f-1-5

y=(3x+1¥-6

(B3x+ 1=y +6

3x + 1 [=as&py yd66>0]
xoo= [ (as + 6)

Cfis onto, there byangef=[-5, D) .
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35. Let (AN, Wb)knaoawNt hat

atb=b+a

. (&( d,) b)

t R i1 s reflexive
(i i Yab)legf)tNINand (Racbhi)
t a+d=b+c

t b+c=at+d

t ctb=d+a

t ( cR(da), b)

CR is symmetric.
(11 it)arddbect

t b+c=at+d

t ctb=d+a

t ( cR(da), b)

t atd=b+ca nctif=d+e
t atd+c+f=b+c+d+e

t atf=bt+e
t ((aR(be), f)
t R i s transitive.
CR is reflexive, symmetric and tr
t R is an equivalence relation . I
Case based

ocmMmdo A 0/ 6 AAAGB DO F'OAAD

37()4 iYa (i) 3 (iv) 1

ASSERSSION REASONING

In the following question a statement of Assertion (A) ifollowed by a statement of reason (R).
Pick the correct option: A. Both A and R are true and R is the correct explanation of A. B. Botl
A and R are true but R is not the correct explanation of A. C. Ais true but R is false. D. A is
false but R is true

Assertion (A): If n (A) =p and n (B) = q then the number of relations from A to B is 2pq
Reason (R) : A relation from A to B is a subset of Ax B

Assertion (A): The relation R in the set A ={1, 2, 3, 4, 5, 6} defined as REX, y ) :y is divisible
by x} is not an equivalence relation.

Reason (R) :The relation R will be an equivalence relation, if it is reflexive, symmetric and
transitive.
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Assertion (A): If R is the relation defined in set {1, 2, 3, 4, 5, 6} as R ={(a, b) :b =a + 1}, then
is reflexive
Reason (R) : The relation R in the seA is reflexive if aRa for every a¥ A.

Assertion (A) : A relation R ={ (1,1),(1,2),(2,2),(2,3)(3,3)}defined on the set A={1,2,3} is
reflexive. Reason (R) : A relation R on the set A is reflexive if (a,a) ,for all a

Assertion (A): If R is the relation in the set A= {1, 2, 34, 5 } given by R={(a, b): |a b| is even}
R is an equivalence relation. 5
Reason (R) : All elements of {1, 3, 5} are related to all elements ofh

1.Answer: A Solution: A is true - No of elements of AXB = pxq, So the number of relations
from A to B is 2pg R is truei every relation from A to B is a sub set of AXB

2.Answer : A Solution: Ais true-R is reflexive and transitive but not symmetric ie (2,4)R
(4,2¥R R-true- Definition of an equivalence relation.

3.Answer :D Solution : Ais falsel (x,x) RRistrue-(1,2)R(2,1) R

4.Answer: A Solution: A is true - (a,a) ,for all a A R is truei Correct explanation for reflexive
relation.

5.Answer: C Solution: A is true- Since it an equivalence relation R is falseé the modulus of
difference between the two elements from each of these two subsets will not be even
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INVERSE TRIGONOMETRIC FUNCTIONS

The inverse trigonometric functions are the inve
i Te,"Hl "le,”l HT eRAHI "I "HEHT "H'H FHI "le
| f vie, teahehild
Lf dcom tehefH "l
Si mi Ifeorrl yot her trigonometric functions, inverse
Domain & Range of I nverse Trigonometric Function
Functions Domain Range
(Principal Value Branches
sinl x [ p,1] R
cc
cosix [ p, 1] T
tan' x R R
ccC
cosec x R ( pl) R
ccC
sec! x R ( p.1) [ 0, -]
cot® x R -
ccC
T T i T — HETHE T —
L I T I F R v v
Hi 1t Hi 1 - =
I "HHT"HH — | "Hi I "H'Hi "1 "H'"H—
SECTI ON A ( MCQ)
Que 1. | The domain oD E Icow is
@)[-1, 1] (b)(-1,1) ) - d -k
Que 2. | Which of the following is the principal value branchA I G AGA
@( -h) (b) i - ©[ -h] @[F-h m
Que 3. | Find principal value oA T O AT o
( a— ( b— (c— (&)
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Que 4.

~

The domain ofEOQO1T AW EA 11 Qois

@)I[-1, 1] (b) -h- (©[-2, 2] (d) None of these
QueS. | ThevalueoAT CAT - isequalto

(@ - (1-) (c) — (=)
Queb. | valueof AT - AT ¢ - QQ1 6aax

@ * (b)Y ©"— (@5
Que 7. | The value oD AT 0 &

(a)- (b)- (c)- (d) None of these
Que 8 |Domainof OE T AT ¢fls

@ -k (b) R () php (d) plp

In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of reason
Mark the correct choice as:

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion
(b) Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation of assertic
(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

Que 9. | Assertion : Domainofo AT Quis[ 1, 1]
Reason : The range of the principal value branab ofA I Qbis tn -
Que 10.| Assertion (A): We can write sitx = (sin x)t
Reason (R) : Any value in the range of the principal value branch is called the principal
Value of thatinverse trigonometric function.
SECTION-B (2 MARKS)
Que 11. | Find the principal value @b E [
Que 12. | Find the value of Qif OET ' G Ai I -
Que 13. | Find thevalueof OATp AT O -
SECTI ON C ( 3Mar ks)
Queld IFind the vaRue afdgE+isin I
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Que 15.

EpresshefunctionsA | @M= in the simplest form:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ceeeeeeeeeceeeeceeeeceeeeceeeeeceeeeeeeeeeeeeeee.

Solution
1. ) -h
2. d[--h 7
3. () —
4 (@[-1, 1]
5 |
6 @ -
7 (a)-
8 (c) php
9 (c) Assertion (A) is true but reason (R) is false.
10 (d) Assertion (A) is false but reason (R) is true.
oloer £ ocertom -
Nc T T
12 e w o~ VO A
OEIl W wg Al O— -
G o
oL’ oxAi It =%
orm bk - =4
W He- =L
“Wio = or k=-
13 IﬁOG\Ip_w ATl O - =x AT iio P
Thentany =1 C
_ Cosx= - “ cm
y = - — R
X =— as domain (y T O
14 i Q¢OKpTo Al OAlcpTo
=i Q¢ OEA pJfo ¢plo
=i Q¢ OEpTo c¢pio
=i Q¢ OEpTo c¢pio
—_— _p 1]
15 Let x= sec—+theniwo p Wi Qo p=tan—
TherforeAT G—=AT 00 ¢-8)=—=i Qu—
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3/4. MATRICES & DETERMINANTS
IMPORTANT CONCEPTS/RESULTS

AA matrix is an ordered rectangular array of num
el ements or the entries of the matri x.

AA matrix having m rows and n columns is called
AAn min matrix is a square matrix if m = n.

Alf A = B then both matrices have the same order
AODperati ons (oin) Aadirtiicers fofAljnmat di Bsar[eb t wo matric
same order. iFhigni, A + B = [ a

(ii) Multiplication of a matrix by a scalar: If A = [aj]mxniS @ matrix and Kk is a scalar, then KA is another matrix
which is obtained by multiplying each element of A by the scalar k i.e. kAjffka

(iii) Difference of matrices: If A = [aj]mxn, B = [hj]mxr@re two matrices then
A1 B =[a1 bj]mn, for all value of i and j. In other AB=A + (1) B

(iv) Multiplication of matrices: The product of two matrices A and B is defined if the number of columns of A is
equal to the number of rows of B.Let A F][&hand B = [R]nxp. Then AB = C = [&]m x p, Where g=a1 bik + a2 bak +
asbx+..+abk=B ® w

Transpose of a Matrix If A = [aij] be anm x n matrix, then the matrix obtained by interchanging

the rows and columns of A is called tinensposeof A. Transpose of the matrix A is

denoted by ¢ i0 .

Properties of transpose of the MatricesFor any matrices A and B of suitable orders, we have
0] 0 0o Qo 00 QO O 0 o0 Quoo 00

Symmetric Matrix : A square matrix M is said to be symmetrioif 0

e.g.gghmob
a0 0

Note:there will be symmetry about the principaldiagonal in Symmetric Matrix.
Skew symmetric Matrix: A square matrix M is said to be symmetridoif 0
m Q "Q
eg QO m Q
Q Q™
Note All the principal diagonal element of a skew symmetric Matrix are zero.

Determinant: For every Square Matrix we can associate a number which is called the Determinant of the square
Matrix.

Determinant of a matrix of order one
Let A =[a] be the matrix of order 1, then determinant of A is defined to be equal to a.

Determinant of a matrix of order two
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w be an Square Matrix of orderZ; then the determinant of A is denoteddbgand defined by

Let A o

N G_
W

e &:

Q

y-bx

Determinant of a matrix of order 3 : Let us consider the determinant of a square matrix of ordoss,
nni
W wa
Expansion along firstro®s &R & Ol O & ©I O O 7
We can expand the determinant with respect to any row or any column.
Minors and cofactors:

Minor of an elementd of a determinant is the determinant obtained by deletinthitew andth column in which
elemendd lies. Minor of an elemai is denoted by

Cofactors: cofactors of an elemend ‘QQ ¢ € ByQ Qand is defined by p 0 whered isthe minor
of & .

Adjoint of a Matrix : The adjoint of a square matix= [a;]n«nis defined as the transpose of the mg#iy«, where
Aj is the cofactor of the elemeat

|
r

# A
A )

LetA= be a Matrix of ordeg ¢, Thenadj(A) =

| J=
Inverse of a Matrix: Inverse of a Square Matrix A is defined gs +$§

Note: If A and B are Square Matrix of order n then
0] A(adj A) = (adj A)A= s=sk, where | is the Identity Matrix of order n.
(i) A square Matrix A is said to bengular and nonsingular according as=s =|= « B
(i) stMEEss o pvadthgo- BrUg> s
iv) sk s=sls
(V)
(vii IfAB=BA=I,thenAl=BandB'=(Al)l=A

(vii) =@ &S

(vii)  =ee

[
8

(x) ==

Il
8

SOME ILLUSTRATIONS/EXAMPLES (WITH SOLUTION)

(i) Multiple Choice Questions:

Q.1.If Ais ¢ o matrix such that AB and Adboth are defined, then find the order of the matrix B
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@¢ o (b)o o© (g ¢ (d) Not defined
Solution:Let order of Bb& ¢
7 AB is defined, CNo. of columns in A = No. of rows in B
t 3=m
Order ofBag ¢ &

Again7 ABais definedC No. of columns in A = No. of rows iBee

t 3=n
So,orderofB® ¢ o 08 C Correct option is (b).
Q.2If ¢ T (W T , then the possible value(s) @fs/are
v p ¢
@1 (b) Vio (c) Vo (d) Vo
Solution: Since S T cw T
v p ¢

t ¢ CMGCw CTt PYUCT CW i C @ t ® Vo
C Correct option is (d).

Q.3.If |A] = |[KA|, where A is a square matrix of order 2, then sum of all possible values of k is

@1 (b)-1 (c) 2 (d)o
Solution: |A| = |kA] and n=2
|Al =K |A] (7 kAl = K'|A])
t k2=1 t k=1 t Sum of all valuesof k =+11=0

C Correct option is (d).
(ii Yase Based Study Question:

Q.4.To promote the usage of house toilets in villages especially for women, an organisation tried to generate awarel
among the villagers through (iouse calls (ii) letters and (iii)) announcemeftge cost for each mode per attempt is (i)

Rs 50 (ii) Rs 20 (iiRs40 respectively. The number of attempts made in the villages X, Y and Z are giver
below:
(i) (ii) (iii)

X 400 300 100

Y 300 250 75

Z 500 400 150
Also the chance of making of toilets corresponding to one attempt of given modes is:

(1) 2% (1) 4%iii) 20%

Let A, B, C be the cost incurred by organisation in three villages respectively.
Based on the above information answerfdtl®wing questions
(AHorm a required matrix on the basis of the g

(B orm a matri x, related to the number of toi
campai gn.
(OWhat is total amount spent by the organisat.
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OR
What are the total number of toilets expecte

Solution:(A)Rs A, Rs B and Rs C are the cost incurred by the organisation for villages X, Y, Z respectively, therefol
matrix equation will be

TMMOMTMP MTWU T O
OMMCUTXUL ¢T O
UMNMT MMPpuUTT ™ O

(B) Let number of toilets expected in villagers X, Y, Z be X, y, z respectively
Therefore required matrix is

W THNMOMTP MTCIp T
W OMMCUTYXUL /MM
@ UMM TMTPUTC AP T

0 TMMOTTP TMTIV TT CTMMMETTTTTIT MMM ONMMTMNT

(©). 6 OMTMCEUTYXUV M PUNMTMEATNMTIOTTNI ¢ CTITT

0 UMM MMAPUTT M CUMMPTMATPNTNT CWTTT
Total money spent = 30000 + 23000 + 39000 = 92000 Rs
OR

From part (B) the required matrix for the expected number of toilets is:

® THAMOTMMP NUCIP MM ¢ pgC¢m  TT
W OonNMMCUTYUL TIPTMTMT @ pmMpPULU Op
¢ UMM AMPUTNCAPTIM P PO CTT L@

So, total number of toilets expec ted in 3 villages are =40 + 31 + 56 = 127
(iif) Short Answer Type Questions:

Q5.If @ g () pp pu Tihen find the value of x and y.

Solution: Given o‘og o P P

p v
\ (b \ v
gg o pu Tor 28 8 pu T S0 2xi y=10and 3x+y =5

On solving we get x = 3 and y-4
Q.6.1f Ais a square matrix such that & A, show that (I + A= 7A + 1.
Solution: L.H.S. = (1 + Af = I3+ A3+ 3I°A + 3|A?
=1+A2A+3IA+3IA=1+AA+3A+3IA
=1+A2+3A+3A=1+A+3A+3A=1+7A=R.H.S.

(iv) Long Answer Type Questions:

¢ C T p p T
Q.7.1f 0 T ( T andd ¢ o 1 ,thenfind BA and use this to solve the system of equations: y + 2z
C p L m p Q
=7,xiy=3and 2x + 3y + 4z =17.
P p T ¢ G T @ T T p T T
Solution6 6 ¢ o T T C( T menm emp m @O
m p ¢ GQ p v LI m T p
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6P o + s Ps P T ¢
¢ ¢ ¢ C p U
The given equations can beweitten as, X y = 3, 2x+ 3y +4z =17, andy+2z=7
) P pMTW® O
Cowd 0 &Bg o 1 W pX
mT p ¢« X
o e O PS¢ T O PG G
t W 0 0@EB W - 1 ( T pPX = O p
¢ ®c¢ p oo o x %cr o1

Hencew cho pot&® 1

QUESTIONS FOR PRACTICE WITH SOLUTION

QN | QUESTIONS

MCQ (1 MARK)

1

16 ™ P then Ris equal to
p T

@> > o T © L @b

T
p T p T mp Y

f GO O T Xw p
VO X T w @
@x=3,y=1 (b)x=2,y=3 (c)x=2,y=4 (dx=3,y=3

)O(,J 0, then the value of x and y is

Which one is not correct
(@) AB)ox Badze (b) AdBz= (BA)ze (c) (kA)e= kA (d) Aez= A

TP o ¢ W o
P w q

¢ p p,thenthevalueabis:
@6 ()3 (©7 () 1

If A'is a square matrix of order 3 and |A| = 5, then |adj A is
(@5 (b)25 (c)125 (d)-

If A is a symmetric matrix,then®:is:
(a) Symmetric Matrix(b) Skew Symmetric MatriXc) Identity matrix(d)Row Matrix

If the area of a triangle with verticeg(0), (3, 0) and (0, k) is 9 sq units. Then th
value of k will be

()9 (b)3 (©)-9 (d)6

] o
¢ v ,then Alexists, if
P o

IfA=

o 3N

@ =2
(b) _T 2

(c) _I 12
(d) None of these

Assertion Reason Based Question:
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(aBoth A & R are true & R is the cor i
(bBoth A & R are true but R is not tI

(c)Ais true but R is false
(d)A is false but R is true

9 For A and B square matrices of same order, choose appropriate option
Assertion (A): (A + B)?> A%+ 2AB + B?
Reason (R)Generally, AB BA
p o 1 ¢
Assertion: If the matrix A=¢ 1 Yy is singular, ther
o v p T
Reason[A]: If A is a singular matrix, them|f 0.

Short Answer type Questions (2/3 MARKS)

11 d ¢ o
Ifx=-4isarootofp @ p T thenfind the sum of other two roots.
o ¢ @

12 1iga= Tp g,thenfind(A'l' 21) (AT 3I).

13 mpPp
IfX= p m p,then find the value of & X).
0D D T
14 | Find the matrix X so that X ¢ © X ¢ o
T LU ¢ C T (0]

Order of X is 2 x 2 (why)

15 | A matrix A of order 3x3 is such that |A| = 4 .Find the value of |2A].

16 cod5 sinl%
Evaluate|
sin75  cos7®
17.Express the following matrix as the sum of a symmetric and-skewnetric matrix,
o ¢ T
and verify the result: o ¢ Uu.
P P Q

Long Answer type Questions (5 ,MARKYS)

18 | Solve the following system of equations by matrix method.
3XT 2y +32=8, 2x+y z=1,4Xi 3y +2z2=4

19 O p G
| ¥ g C o, FlindHence, solve the syst
¢c m p . .
cdoUcUp, @ c¢UrT, ¢doUU v
20 o ¢ T P ¢ T
IfA= ¢ p ¢ ,andB= ¢ p ¢ ,thenfind AB and use it to solve

¢ p o© T p_ P
the following system of equations:xi 2y =3, 2xiyiz=2,1 2y+z=3.
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ANSWER

S.N | ANSWER
1 ANS (d)
2 ANS (b)
3 ANS (d)
4 | ANS (a)
5 ANS (b)
6 | ANS (a)
7 ANS (b)
8 ANS (d)
9 ANS (a)
10 | ANS (a)
11 | Solution :
Expanding along first Row
f(xX) = x(x2-2)- 2(x- 3) + 3(2- 3x)
=x3-2X-2X+ 6+ 6-9x
=x3-13x + 12
Use the fact that X = is a rootand factorize
f(x) = (X + 4)(x?- 4x + 3)
f(x) = (x + 4)(x- 1)(x - 3)
Roots are x =4, 1, and 3
The other two roots are 1 and 3. Theirsumis1+3 =4
12 | Solution :
. . o T C p T T ¢ p T
(AT 2D (AT 3l ={ g pc 2T[ pp}{ C o Sn o }
¢ p P H p CQ J
_T T
T
13 | Do yourself:
14 _ Y U
Let X = o O
NOW?;L-JO-p ¢ 9= X Y W,
T LU o C T ¢
Multiplying and comparing the elements we get
X+4y =7, 2x+5y =8, 3x+6y =9 , X+4y =7, 2x+5y =8, 3x+6y =9
Solving we get
x=P G
C T
15 | |2A| =23 % |A|=8%x4 =32
Ans 32
16 | ANS: 0
17 o paC ) (o T ) (4 ol¢
ANS : pic C C O) (4 i o
LIC C C o/¢ o 1
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18

X=w
o!
U]
B=p
T

Then Above system of equations can be expressed as
AX =B

Or, X= A'B
|A| =-17

—1 -5 -1
adj (A) = —6 9]

-1(8) + (=5)(1) + (-1)4
= —| —8(8) + (—6)(1) + 9(4)
-10(8) + 1(1) + 7(4)

Ans:x=1,y=2andz=3

19 o p C
Let A=! o C o
¢ m p
Find !  (as usual)
o 0 (
LetC=p ¢ ™
o
o C p
X=
o
P
B=1
v
Then Above system of equations can be expressed as
CX =B
Or, X=CB
Using The property=ee = &Solve the Equations.
20 | Do as illustrated example 7.
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SCOUNTI NUI'TY AND DI FFERENTI ABI LI TY
KEY POI NTS:

ContinuityAfauncat iPooni nft(:x) 1 s said to be continuo
Left hand | imit of f(x) at (x = a) = Right hand
I . e. I f at x = a, LHL = RHL = f (a)
where, | LMLt anf RIHkmi=t of f(x) at x = a

Note: To evaluate LHL of iah fawmndc ttioo rf ifn(dx )R Hat, (pxut

_ imf(x)=f _
f i s contimcuous ‘avbrc i f

lim f(c- h)=f(c)=1lim f(c+h)

h- 0 h- 0

Di f fer enA ifaubnicltiitoynn f (x) i1 s said to be differenti
Left hand derivative at (x = a) = Right hand de
i . e. LHD at (x = a) = RHD (at x = a), where Rig

Right hand derivative, Rf’ (a) = L‘L“ JF(L'??_JF@

Left hand derivative, Lf'(a) = ilm fla— hlfh fla)

Produc:itlLeRulye = f(x) g(x). Then, by using product

i
L2 [ (f(x))}g{xh[ x(ﬂ(x})} 100,

Quoti enltetRui»¥g(x); g(x) [ 0, then by using quo
dy 90X dilf(x)]—f(x)x ;;[g[x)J

o O

Chain:lRule = f(u) and u = f(x), then by wusing

dy _dy du when = dy and Y both exist.
dx du dx du dx
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Rul es of | ogari thmic functi on

| obgt= lde¢ g
aedE Q = laalgoig

|l og& =n &g

~

Change of ab’Ja%se rule, | og

l oge = 1Q | %y = 0,

Differentiation of Fumrmctriedrag iiom Rarmparmetsreidc bFed rwre

the form x = f(t), vy = g(t) is said to be param
i

dy \dt

dx [eff]
dt

( wh e ndew st

Note: dy/dx is expressed in terms of parameter

and vy.

Second ordert Desi vheiderivative of the first or

d'y_d [d_F]
dx?  dx\dx

Some Standard Derivatives;
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. d )
(i) %(sin x) =co8 X (ii) a(u::a::us::c =—sinx

(iii) L3 (tan x) = sec? x (iv) d (sec x) =sec x tan x
dx dx

(v) i (cosec x) = — cosec xcot X (vi) 4 (cotx)=- cosec? x

dx u‘x

(vn} — (sm xX)= L (wn) — (c-::-s x)=

1-x?

(ix) -tl (fan™' x) = —}—2 (x) — (sec

dx 1+x x?
.~ d -1 -1 d 1oy _1

— (cosec™™ x)=— (xii) (cot x)=

(xi) dx( oy = -

_ d
(xiii) ;_x (x™) =nx""! (xiv) o (constant) =0

o d 1 '
(xv) ;—x(ex)=fx (xvi) a(lnge x}=;,x:=-ﬂ
(xvii) i{1:1“} =a* log, a,a>0
dx

Logar i thmic Dieftf eyr @ t[ifd(txi)o]n
So by taking | og (to

base e) w&é&hean wyiusei EBEq.

d_}’ = [f(x)]mﬂ [E(x_]
dx

&) f(x)+g"(x)log f(x)]

MULTI PLE CHOI CE QUESTI ONS

1The function f (x) = | x| at x = 0 1is

(a) Continuous but not differentiabl e

(c) Continuous and differentiabl e

continuous at x = 0 , t hen Kk

( ar ( b9 (c) 1

3Di fferef()i atiet h croesspequat ot ox
(dyosy 2x s omY 2 x (b)) (c)( &) nasx( 2 x

4 . The derivative of coSsS X with

respect to sin
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(a) <cot X -cot kb) tiaanxx

5. | fand 3zy t=hatrs
(a) 3/ 2 (b) 3/ 4t i3/ 2t

6. The deri(vpeti wetbhfrespect to x at x = 0 is
(a) O (b) 1 1/ 2

7.1 fQl yat'g#ed OOibEd ot heni s

(afy m -m?y (b) -my

8. The derait¢da®i v mpfwi th respect to x is

)

(b p (b)Vo px ( Ga— ( da—
9. I f xs$fghd) peo oh w p is derivable at x = 1, the
(a) O (b) 1
10. The funﬁovﬁfb M f6xrontinuous at x = 0 for
Q ho T
(a) 3 (b) 5

ASSERTIRBEASON QUESTI ON

I n the following questions, a statement of asse
Choose the correct answer out of the following
(a) Both A and R caorrer etcrtu ee xapnlda nRa tiiso nt hoef A.

(b) Both A and R are true but R iIs not the corr
(c) A is true but R is false.

(d) A is false but R iIis true.

1. AsseTritd ofnuncti on f(x) = | x| i s everywhere co
Reason Every differenti al function is contint
2Assertiform(x) and g(x) are two continuous func

MQw "MQw v

Reasoh (x)l fand g(x) are two coQwt i@wous function

"Qw "Qw
3AssertiEvrer(yA)d: f ferentiable function is contint
ReasormrumR)t:i on f (x) = | x| i's continuous.
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4 Assertaomunctifon f i s discontinuous at c, t hen

ReasomM function is continuous at x = ¢, 1 f the
X = ¢ equals the | imit of the function at X
5Asserti pa) ¢ Qs i s differentiable for all real \

ReasbBar : nQd 2m

SECTII®BN (2 MARKS)

1.Di fferentiate the f UReDHD N w. r. t. x i f f( x
T° Vi %e

2 I f the func_%lion ifs(x)ontinues at x = 0 , ther
[

3.1 fcwo voww xq@ thenrn find
4.Differe2—:)nWiaherespect t o X

VEAYRI G -AdF O— i QEGEQ Op OE id—

+ ° .H_ e I

6.1 f the function f (x) i ven sby:onftmulom sf iantd t

ohani

EgigE;I.e feancomboinnd §d x3

7. Find the value of

at x =2
8.Check the differentdabihedybyfi f @e¢) Xamrchx on
9.1 f f+(.xv =° is differentiable function in

° h °

then find a and b

10Di ffererdwatd reQpect to
SECTI &N (3 MARKS)

1.1 f y*+= BAskow +had & — dewTm
2 . Il f yv = 3 cos(logx))—+w4 «ginn(l ogx) , show th

3 1 fOéi o GéEi @ fi-nd
4)dE ohéi gohw o Q& ¢ OEAT OET— OOdBAD
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5. | Foayx (=X qfginmrd
6 . Fi,O O Q

7. o fd& © | Qdd & Tmhprove —tEhat—

8. I fw xa r=d W Yy ,= show—t+haty = x 0
9. I f XY sshow +het
10 . I f y = tan—x —+—-=s-ec X , prove that

SECTIIGON ( 5 MARKS)

1.1 f ¥ W ®w , prove Phato— & QLR X

2.1 f p wx Mp o= 0-1 w,phlprove —t hat

3.)MA Owéi ot nnane AT Ao oi QABET-A AT A—8 -AO0 O
4.If'§2ﬁ)(i(y ) = a , —ptr o we =t h a&ty y

5 | f X 12 dwos) t (armBdi2y &F §si,n fti n(d—3tthet val ue of
6 I f aéyQ #iw & , show?t2kat w— at

SECTIIEN (Case Study Based Questions) (4

1.A function f(x) iIs said to be differentiable
Left hand derivative at (x = a) = Right hand
i.e. LHD at (x = aRi ghtRHDand&tder i=v at)i,vehamde I
LHD —— and RHBD—=
L

For a fgmgti.oEv

On the basis above information, answer the f
(i )What i s RHD of f(x) at x = 1 7?2
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ii(a) check the function f(x) 1is
OR

(b Fi(n2d) fé-@and f

(ii What 1is LHD of f (x) at x = 172
(i

di fferent.

2. A potter made a mud vessel, wilBdr é&2{lhexwhleape:
represents the height of the pot.

(i) When x > 4 What wil!/ be the height in ter
(ii) When the x value |ies between (2, 3) the
3Sumit has a doubt in the continuitg9ahe dsf ai
meet with his teachers or friends. So he decide
help of video calklen $Swumict @aosaid tchat it nmeugi f or
said that the function is continuous for all th
<)
The given fusxa<etion is f (x) =
Based on the above information, answer the foll
(i) Whose answer is correct?
(ii) Find the derivative of the given function
(i) Find the value of f Nj(3).

(itv) Find the second differentiation of the giv

42| Page



ANSWER KEY
MULTI PLE CHOI CE QUESTI ONS
10ption (a)
2.0ption (b)

As f (x) is continuous at x = 0

Qo = f (x) +a%‘;§q}2w—é“:9 fo 0)

v RadET RO n 2 o 0

K =
3. 0ptionLe(th)u?3 acnods v = X

— ccod(x Ji Bgmwd— 32x — — sind(2x
40ptionLdgtd)u = cos( x) and v = sin X
—=-8Si n—X= ¢as -% E:-tan X

50ptioRr (B¥— + — ——=—
6 0Option Qd) — at x = 0

7. Opti o QEPEw Oly:d<d o
— Gabid e O Bor —  OE | BEoOa HEF O

= & (O Bw OOHEF )

= dw
8 . Opti—onm(" — = —
9. Option (c) f(x) is differentiable if LHD
LHD —= ® p and RHD {atw » = 1) =
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=CW F CW

2 a +:d>1§

10Qption (d) To( ) fila)conti nuous i f
LHL o= 0] o
= 3 (1) + 5(1) = 8

ASSERTI ®BNASON QUESTI ON

1. Option (b)

2. Option (a)
By algebra of I imits
Qo "Qw Qo "Qw t Qm Qnm o ¢ U

3.0ption (b)

4. Option (b)

5. Option (d)
"Qw o Qow i Qe = 0 for positive integer n
F(O0O) does not exits

F i s not continuous

SECTII®N (2 MARKS)

1. i QAAQ® O YO y =
—={ QOQODNBD O0MOEODd OB — 0 QMO

= AOQOOHD O0MEMDd OHO | QD —

2. As f (x) is continuous at x = 0

Qo = (xf) at x &Q8—h= p

P &Qé— =0 Q46—

P = 1
08— ¢ vOw o %)X(p t -4X50— O Cw— T
t -4 %x50— vw pm—= 0
it — pO LW T LW
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Qw T LW
Qw pm LEW

4 y =
— t t
V&Y O— | VEEQ Op Q& iP—
— Op OEi R — wi Q¢ —
Q(A,)"‘ 143 143 I/l_
—wWe— -— — o
Qw o
6 . As f (x) is continuous at x =
(VY
LHL véoco pp
5a2b = 11 eééeeé. . (i)
RHL odw ® pp
3a + b = 11ééeeééeée. . (ii)
Sol ving (i) and (ii) a = 3 and b = 2
7 As f ( x) is continuous at x = 1
Qw = f(x) at x = 2
"Qw "Q¢ Ko) ! (‘10 QU¢———
K &Q¢6— t+ aQd v
o (o]
K = 2+5 = 7
8. f (x)-594qAs | x
f(x)» mhd® v ® vh o v
f(xdifierential if LHD = RHD
LHD —=w v =-1 =— ® RHDp
LHD RHD
di fferential at x = 5

F(x) 1s not
45| Page



9. f(x) is didtf exnenptii abBDe = RHD at x = 1

LHD —=®® & ®and RH@ =®» toil =i1()4 = 3
a = 3

since differentiable function is continues

f(x) 1Is continues

~

a + bo-wlpt ® ¢
10 i ®and Q lve t= u =
—= 2 sin—=x Qod w5 E:—
SECTIGON(3 mar ks)
1.1 f ™y B géadé (i)

— 0 aem+ BM e

Qw 58 0 20
—— O0«a (OF
Qo
LHS =— & ¢ — a¢@ After putthi—-n@é¢ @b DAXE o f
= 0
2.y = 3 cos(log x) + 4 sin(log x)
— o MEé R Twé dé Qw
W=, o e Qutwe o & Qw
Qw
X — — ocwédé @4 sindlog x)
0w — w— W
X2 — W— W T
oBOET 0 DETl ®
Taking | og Noyf I'bogt ( sciodse sx ) = X |l og( cos vy
-o— i Mt eoEdEiI® wo—i Q& |l og( cos y )

-y taméxkiw woNEw | og( cos y)
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40 onéi gho o Q¢

—=-3 sin % %$i6—tawsd @i @ cos t

— = cot t

5. y ='°@gx)( I*ogx)
y = u +5V o0 S esseee. (i)
u ='°Gx®édQl ogx (log x)= (1l ogx)
_ ca € Qw 0§ Qw
= G R
v = tdagiQw Il og(l og x)
-—=hd—— log(loegpx)| ogx) ataxEwm

—  (%99EEO( | ogw) b ¢ D
2 sin y—cio@uwowu— w= 0
Sin2 Wi Ow— o " T o+ —

X8 Wi @ 0 | QVOD o w

e v , ;AT w e ’ \ i Qdd « ;AT W
OW [ QOO © + O 2209 | VOO O
Wi QW w0
— i QDI Do — ¢ —

8. WP =and WP y =
X /EP888888880 o MIP88E8888 QQ

mul tiplying (imeu@&nd (ii) ; X y =

Xy &5"‘5“’0:6&

WO— W T
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X1 y X y e e

Taking | og of bothysides,; l og( xy) = X
— 00— W P —t— O OO 0w
p B y = tant 0 6% ct %
WeELl W

SECTIION ( 5 MARKS) [ HOTS]

1 O Vp o $88888888 Q

Wp w — = ny

Agai n diff@pr&bnta’—at—é—;-;z— & —

P W —+x— = Vp @ — b 1+)%— w— £ T

2 . P W+ Mp w = 0 | f X

squaring boStph wsidfle sw ;
(xy) (x + dy)) =+ 0x y (x
@

(xy) + x+dyp—-001 di fferentiati on;

€

3.) /M OOl dedE ROEOE AT Aw & Qo
Y = ai gr;i D&l 0 o OOET ®E&AE HE OE

— it ®EI QOO
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At -, % =lc
Q (xy ) = a
taking | og of iyot-h+ si leg a; l og ( x
on differentiati on;
— pP — W W wp — T
y—+ X = 2y
i2 éos and x12 #&bg t y( =3 sin
— of @& @ec s sin —+ oWE( Psiktn cost
I :: = = COt t
— 0O - wéE-H= 1
6.y GFEQ N & éééeéée (i)
- v P Th—
Again di fferenti at e;
(& 2%k— M_+(2a-2)<— w— T

SECTIIEN ( Case

Study Based Questions)

1.(1) o 2P oy @R

0 R Q
(i) egge =210
(iii)(a)= RHDLeat L

F(x) i1s differ
OR

1
HD= 1
enti al at Xx = 1

(b) fo(x )Ff= o o2 2 2% o

T C

t

(4
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FO(x) p= I @ of 2 p
Fo(2)-1= S(Lpnrd=F ¢
2.f (x)i33 [#2], x
Mw v cowhw ¢p h C ® ocw vhw o

(i )when thRw co v

(ii When the x value |ies between (2, 3) ,the
F(x) = co , X
3.(i) Vkramés answer is correct
(ifi )(» = x 'Eo 3p
(iif§x) 1 =Fx p 3
(i vy (x) 1=Fox p 3
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Application of Derivatives
(Volume 1)

1 Rate of change of Quantities

Previous knowledge:

1. Formulae of area and volume of 2D and 3D objects:

Perimeter of square =sldes, Perimeter of rectangle = 2(I + b), Perimeter circlé & 2

Perimeter semi circle | Area of rectangle = length x breadth, Area of parallelogralAO A AECE O
Area of triangle = A A O & A E,@edof circle = i , Area of semi circle =—

.

Slant height of a conee 1 1 , Curved surface area of coné 3, G

Total surface area of cong’=ii &, Volume of cone =—, Curved surface area of cylinder £ )

Total surface area of cylinder22 i  "Q, Volume of cylinder 21 "Q Curved(Total) surface area of

sphere =4 i , Volume of sphere = “i , Curved surface area of hemi sphere“=i2, Total surface area

of hemisphere =31 , Volume of hemisphere=“1

Meaning of rate of change of quantities:

1. The derivative— represents the rate of change of distance s w.r.t. time t. In the similar way
whenever one quantity y is changing with respect to another quantity x, satisfying some rule,

then— represents the rate of change of y w.r.t x. To find the instantaneous change in y with

respect to x, when x pxhen it is —

2. If two variables x and y are varying w.r.t. another variable t, that is x and y both are functions of
tthen by chainrule- — —HQQ
3. The function C(x) is called the total cost function, where x is the production of units of items and

marginal cost is the instantaneous rate of change of total cost at any level of output.
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4. The function R(X) is called the total revenue function, where x is the production of units of items anc
marginal revenue is the instantaneous rate of change of total cost function w.r.t to the production of

units.

Increasing and Decreasing Functions:

Previous knowledge:

Let | be an interval contained in the domain of a real valued function f. Then f is said to be
OAOAYONBI &Mmyakye MLGlE THE E24DNINEDE  E
GAABONROGE & A VWOBRB Mathga s yF DIENIMBKE E
OAADAYAGEY(d 2y LNLIA T KFOINR G A& A2 ND2hyisi HB/ G @
OADBRSONBL & Aw AEW VAL vlid Ex® T HENINE O E
60 AGNROGE & RSONBYE FHE IR R YD HENINEFDIE E

Q.1 The Maximumvalueofo® p p~, O0OxO1 i s:
(@)1 (5) ©1 (d)O

Q.2 For which interval is f(x)=3% 4x strictly decreasing?

@1, (b) (0,2) ©( b) hHb (d
Q.3 The function y=%¢> is decreasing in interval
(a) (0,2) (bY®, 0) -D,700)2, D) (c )

Q.4 Assertion (A): f(x)=sin x and f(x)=cos x are both decreasing in the interyal[ ] .

Reason (R):The derivative of a decreasing function is also decreasing in the same interval.
(a) Both Assertion (A) and Reason (R) are true, and R explains A.
(b) Both A and R are true, but R doest explain A.
(c) Alis true; R is false.
(d) A is false; R is true.
Q.5Assertion: The maximum value of f(x)=sin x+cos x for 0<x<s at x=-.
Reason:f NjNj( x )-<0 at x =
(a) Both Assertion (A) anRBeason (R) are true, and R explains A.
(b) Both A and R are true, but R daest explain A.
(c) Ais true; R is false.
(d) Ais false; R is true.

Q.6 For the curve y = 5k 2x3, if x is increses at the rate of 2 units/sec.,then find the rate of change of slope of
the cuirve when x=3.
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Q.7 The amount of pollution content added in air in a city due diesel vehicles is given by
P(x)=0.005%+0.02X+30x. Find the marginal increases in pollution content when 3 diesel vehicles are
added.

Q.8 Show that the function f defined by f(x) =1)& +1 is an increasing function for all x>0 .

Q.9 The sides of an equilateral triangle are increasing at the rate of 2 cm/ sec. Find the rate at which the area
increases ,when the side is 10cm.

Q.10 The volume of a spherical balloon is increasing at the rate of Bsem Find the rate of increase of its
surface area, when the radius is 2 cm.

SOLUTIONS:
Q. 1 #Nj{—x) critical point at x=

At endpoints: f(0)=f(1)=1 ; at critical point:—iX:—_< 1
Maximum value is loccurring at x=0 or x=1
Answer: (c) 1

Q2f Nj( x) =6XxT1 4.
Decreasing méamndgd <OXj&gR) 80
Answer :-.(a) (1D,

Q. 3 fXNjgxX) xe
Decreasing med2s x xeOxxp 0
Answer: (d) ¢, '0()2, B) .

Q.4 (Assertion):

on¢E, "),
sin x: derivativecos x < 0 sin xis decreasing.
Also,cos x:derivativé s i n  xcosis decreasingn( 0, " ) .

Assertion is true.
R (Reason):

The statemerfia differentiable function that is decreasing has a derivative that is also dearessing
incorrect.

Counterexample: Take f(x)=sin x . On €0),f is increasing, but its derivative cos x is decreasing. This

shows the derivative need not follow the same monotonicity direction as the original function.
Reason is false.

Answer: (C)

Q.5 Assertion:
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f Nj( x) =c 09 Njil xdamcdl, R=u.t

Second derivative test:

f Nj]Nj( x) =T (si nE)Nf¥igicOc o0s x )

confirming a local maximum at x=.

Since sinx+cosx is continuous and differentiable or {Q,the critical point gives the absolute maximum
within that open interval.

Therefore, Assertion (A) is TRUE.

Reason (R):

f NjNj( x)-<0 at x-=

This statement follows from:

f Nj]Nj( x) =T (si nBE)Nf¥igFi<cOc 0s x )

A negative second derivative indicates concavity downward, which confirms that kreleed a maximum.

Therefore, Reason (R) is TRUE
Answer: (a)
Q.6 Slope of the curve
y 0 = 5T, 6 X
Since dx/dt=2 units/sec., slopebs rate wrt ti me

— = —. — =-12x.2 =-24x units/sec.

When x=3, sl opé€&dwitsfseg.t e wrt ti me =
Q.7 P(x)=0.005%-0.02)¢+30x
P Nj( x) 2+0.043+B® x
PNj(3)=0.135+0.12+30=30.255
Q.8 f NE (xX r+le)=ee
For x>0:
Since é&is always positive and x is positive,
SO
f Nj( X >Ofoxad x>0.
Because the derivative fNj(x) is strictly positi

Q.9Let x cm be the side and A be the area of the equilateral triangle at time t.

n
A =—x?
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Rate of change (increase) of side x w.r.t.+=—= 2cm/sec.
Rate of change of area w.r.t. t= Aox—=2x2=MN xcnisec.

Q.10 Let r be the radius, V be the volume and S be the surface area of the spherical balloon at any time t.
V=-p3 and S= 4 r?

Rate of change (increase) of volume w.r.t. t = 3/@mc.

—=3

Now, V=-“r¥=> — =-0¢" r’— => 3=1"r’—

=>—= gft" r?

Now , S=4*r?=>—=(f r—= (' r(3/t* r’) =>— = - =2cn/sec.

Practice Questions on rate of change:
(1 Mark)
Q 1. Find the rate of change of the area of circle with respect to the radius r, when radius r =5 cm.
Q 2. The total cost C(x) in rupees, associated with the production of x units of an item is given by
C(x) = 0.007 Xi 0.003 ¥ + 15 x + 4000. Find the marginal cost when 17 units are produced.
Q 3. The total revenue R(X) in rupees received from the sale of x units of a product is given by
R(x) = 13 ¥ + 26 x + 15. Find the marginal revenue when 7 units are sold.
(2 Marks)
Q 4A stone is dropped into a quiet lake and waves move in circles at the speed of 5cm/sec. At
the instant when the radius of circular wave is 8 cm,how fast is the enclosed area increasing?
Q 5.A balloon, which always remains spherical on inflation, is being inflated by pumping in 900 cubic
centimeters of gas per second. Find the rate at which the radius of the balloon increases when the

radius is 15 cm.

Q 6. A ladder 5 m |l ong is | eaning against a wall
Away from the wall at the rate of 2cm/ sec. Ho
of the | adder is 4m away from the wall ?
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Q 7.Sand is pouring f3%esm @Aheipal Bt nghseandt £0 o iMms
way that the heightsixft ht ltod ddiree riadi allsways tdiree b e

sand cone increasing when the height is 4 cm?
(3 Mar ks)
Q 8. A man of height 2 meters wal ks at a wunifo

high. Find the rate at which the | ength of his
Q 9. A car starts from a point P at time t = 0 seconds and stops at point Q. The distance X, in meters,

covered by it, in t seconds given by :

w 0 ¢ -.
Find the timetaken by it to reach Q and al so fi
Q 10. A water tank has the shape of an inverted
| ower most . its slemi5yverwWatal Bsgpeuisdtianto it
per hour. Find the rate at which the | evel of t
the tank is 4 m.
Answers: 1. 10 cm?/cm 2. Rs. 20.967 3.Rs. 208 4.80* cn¥ls

5-cm/s 6. 8/3cm 7— O 8. 2.5 km/s

9.t =4 sec. Distance = 32/3 m. 10. 35/88 m/h
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7.1l NTEGRATI ON

MCQ: - (IMARK)

1 —(f(x)) = log X, then f(x) equals:
(a)—+*c )x(logx-1)+c (c)x(logx+x)+c (d) -+c
2 i Qo - Qs equal to:
( am—} (b )f Ao A Vo
3 Qo o -hthenQo is
(@0 0é® (b — GET® O (C)- iR w (d)- déGQ O
4 M o QMo oOai
(a2l 0g2-210g2 (b) A (c)
5
"Qw Qa0 R 6 ax)
(a) Qw ®Qw
( b) Qw O O
(c) Qv & ©® Qw
(d) Qo O ® O
6 ‘Q dis equal to:
@" (b) Zero(0) (c) —Qw () -
7
Qo Qw T8QL
(a2 ®w "Qw
(b "Qw
(RO ®» "Qw
( d0 ® "Qw
8 1 q 6ei »oimnon 0@
(aQmé i «j)
( bQi ~Qa «r]'m~
(c)weé i (9)
(d)Qi Q¢ w
9 | The value of —
(a)- (b) - (c) - (d) —
10 | The value of GEEQ Gis:
(a)- (b) - () - (d)O
Short Answer Type Questions (2/3 Marks)
Uloswagan8 £ oo
W W
12 | Evaluate:

Q0 WNE @ & Qi@
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13

OLWO 0 @ Q—QWw
Tw T O

14

Find;, ———Qw
15 | Find, ————Qw
16 | Find;, ——
- i
OQEB™L WOV W UVSQ W
18 | Evaluate; o ps W ¢S W osdx
Long Answer type Question
19 | Evaluate; -———10&
20 | Evaluate; —— Qo
21 -
Evaluate, ——Q®
22 -
Evaluate; ——
23 | Evaluate; ———Qo
Answers
1 X(logx-1)+c
2 o
Vio
3 () L
3 acdR w
4 113
5 ”, o 5 ) .
Qw w WwWQw
6 Zero(0)
7 Q w Qw
8 |Quéi @
9 |_
C
10 |0
11 | Using property
L0 Qo QEQn w
=-Q ®
12 | Using property
L0 Qo QEQn w
=0d IiQO@
13 —0 W& — +C
" n
14 |Putw O
o 0 o)
0T O w 0T 0 W
A=-4/5
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B=9/5

=—O0WeE - -0WE - W
15 |Putw O
2xdx=dt
Zlog— ®
16 | -i Q¢ — +c
17 | 15/2
18 |5
19 vy 0 60— ® 10 p B
A=5/2 , B=7
=5 T p mog[(x+2)+Vw T p THC
20 | applyproperty
MMOQ MO ©Qw
I= 13
21 | Using property Qo Qo ¢, "Qd Qcwhen f(x) is even.
22 | Use property Q6 Qo . Q0 O ®Q®
2l=-
J=—
23 | Convert the problem in sinx and cosx
Then apply property
MVOQw MO 0w
Work Sheet
1. | —Qdnodai
(a)Q (Z) O WOE @
(bi)Qw®d & &
(cOwe M Qwa@ 3
(d)i Qud ®E w
2 | Antiderivative oftip 1 Q& N T+ is:
@NET QLB Oéi MQE@OET M QEE DEi dQE
3 . %'Q cequals to
(a)log2 (b)2lag (c)logx (d)2
4 The value of EQ dis:
@-2 (b)-1 (dJ (d) 2
5 | The primitive of is
@ Qd (M2 Qdd ®& @) tanx (dfotx
6 Find :)v =’Qd)
w w
7 | Evaluate; ;———=06
8 | Evaluate; ——Q®

59| Page



Evaluate; S0 ps S ¢Sdx

10

Find, ————Q®

Hints and Answers

0“
12 Paa
cmpm . . _
Hint: Proceed wittw € | @ owé | & Q¢ A— owé | ® QE @
2 13 . , N
g < a €¢'Q
Hint: Use identityw écto @ é & { "Qdthe proceed
3 |2
A LS
1
5 1] 113
— - Pyeca
pe T G .
Hint: Use Iintegration by Parts
6 | P
T G o
Hint put ¥=t then rationalize
7 Use Property P4
8 “
Hint: break the problem in [1+I2
9 2 log2
10 |0° p
Hint: Use additive property arliteak the problem in two parts by finding critical points.
1 1iige 178 oQ+——+cC
Hint: putw Q=t and proceed with substitution.
12 | p 0 Mo ¢ | QMo @
Hint: Put x=¢ proceed with substitution.
Ble—ath—— o0tindcia
Hint; convert the numerator in the form Q¢ @& i WM& | @ Q¢ ®
Y P oo %R P g
T R 7 W q
Hint:-w  O0thenproceed with substitution.
1 Baeodi Cae odie e 0bEd o
HintQoon ot @AGn » ow
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8. APPLICATIONS OF THE INTEGRALS

b b b y=fx)
** Area of the region PQRSP A =y dx = ff (x) dx . s :
X=a )
o dx o X
Y —d
** The area A of the region bounded by the curve x =g (y ‘ \
y-axis and the linesy = c,y =d is given by " x ;
d d ’
A= fi dy = fp(y) dy ngu-)
c Cc - = y=rc x

MCQ
1 Find the area enclosed by curve %4+x9 y*= 36
@6 sgq units (b)sqgqd4units
(c)s® units (d) s6 uni ts
2 The area enclosed between the graph of yan the lines x =0,y =1, y=8is
€)) 7 (b) 14 (c) 45/4 (d)None of these
3 The area of the region bounded by the curve y? = x,fpdsyandbetweeny =2 and y = 4
IS
(a) 52/3 sq. units (b)54/3 sqg. units
(c) 56/3 sg. units (d)None of these

4 The area of the region bounded by the curve x2 = 4y and the straight lineixZigy
€)) E sqg. @Um)te sqg(clu@ig e(dA8sd. units

5 Area of region bounded by the curve=yx, and its latusectum above x axis
(@) 0squnits  (b) 4/3sq units (c) 3/3 sq units  (d) 2/3 sq units

Short Answer Type Question

1. Find the area bounded by the line y =ygxis and lines x ¥ 1 to x = 2.

2 Find the area between the curves y = x and ¥ .= x

Short Answer type guestions (Unsolved)

1. Find the area of the region bounded by the cunie¥ @t ween t he | i
and the xaxis.
2. Find the area enclosed between curvesyExx 0 O-axis O 4, X
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|

Find the area enclosed betweeh=y4ax and its latus rectum.

Find the area bounded

I~

by the

curve

y

ASSERTION - REASON TYPE QUESTIONS:

Directions: Each of these questions contains two statements, Assertion and Reason. Each of these questi
also has four alternative choices, only one of which is the correct answer. You have to select one of the

codes (a), (b), (c) and (d) given below.

(a) Assertion is correct, Reason is correct; Reason is a correct explanation for assertion.
(b) Assertion is correct, Reason is correct; Reason is not a correct explanation for Assertion

(c) Assertion is correct, Reason is incorrect
(d) Assertion is incorrect, Reason is correct

1. Assertion : The area bounded by the curve y = cos x in | quadrstand x=-is 1 sq. unit.

Reason: Al @@ p

2. Assertion :The area bounded by the circfetxy? = & in the first quadrant is given byVIA @ A @

Reason :The same area can also be found by

_ LW = A _ .
A A - A g —11& A O W
C C
3.Assertion:The area bounded by isha

Reason The area bounded by the curves is symmetric abamisx

Long Answer Type Questions : (Unsolved)

i fchen3Psgosuni K.

Q1. Find the area of the region bounded by the curve — p.
Q2 Using the method of integration find the area bounded by the &xirvg| =4
CASE STUDY QUESTION
1ln the figure given below O(0, 0) is the cente
guadr ant Aatsweoi ntheBf ol |l owi ng questions based on
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4

— Vl

B
A

X' et X

0O M [(@4v2,0)
(i) The equation of the c¢circle i+s __
(ii) -ofrhdei ncot es of B are ____
(iii) Area of eOBM is Ssg. units.
(ivv) Ar (BAMB) = _ sq. uni t s.
(v) Area of the shaded region is Sg. units.
2. Consi der thahned csutrrvaeiocg loanldi m@swer t he foll owin
same.

(i) Thew loiinmet er-axics sax -axi s _aand _y

(ii) The point(s) of intersection of the two cu

(iii) The area bounded by the given two curves
YA //}6

(a) x== 5 = b(:" ~ > x B

~
S
\ - ¥ &

(C) x'= A - x (d) None of these

ON0, 0)

(iv) Value of the integral o wQus

Answer

| 1 | Answer:(@6sq units |
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Explanation:
4x%+9y=236

Area of albli p8e2sg==u6its.

Answer: (c) 45/4
Explanation:
Given curve, y=%or x =y,

Hence, the required area, A =U dy
A = [(y*)/(4/3)1°
Now, apply the limits, we get
A = (%)(161)
A = (%4)(15) = 45/4.
Hence, option (c) 45/4 is the correct answer.

Answer: (c) 56/3

Explanation:

Given: y = x

Hence, the required area, A8y? dy
A = [y%3]*

A= (#13)7T (2°3)

A = (64/3)1 (8/3)

A =56/3 sqg. units.

Answer: (d) 9/8 sqg. units
Explanation:

2

/2 1 o 1 2 3

For the curves®=y and x = 4y2, the points of intersection are xEand x = 2.
Hence, the required area, A= — — dx

Now, integrate the function and apply the limits, we get
A = (Y4)[(10/3)(-7/6)]

A = (¥4)(9/2) = 9/8 sq. units

Hence, the correct answer is option (d) 9/8 sqg. units

Ans (b) 4/3 sq units

Short Answer Type Question

y
Sol.We have, y = x, aline 4

Required Area = Area of shaded region
. PA® | Gho — + — "qx
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-+ - = 2+4- = -5s(Q. units

The required area is symmetrical about the origin as shown in the diagram, So

Required Area ¢, @ @ Ax

Yok

C_ J—

|
¢c- - -

Short Answer type questiondUnsolved)

Ans 4 sq units

Ans. 32 /3 sg. units

Ans. 8 &/3 sq. units.

Ans. 4 sg. units

ASSERTION - REASON TYPE QUESTIONS:

Ans (@) . "HI HH T1id T —sin--0 =1

Ans. (b)

Ans. (d)

Long Answer Type Questions : (Unsolved)

Ans. . “ab

Ans. 4 sq. units
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9. DIFFERENTIAL EQUATIONS

Definition: An equation involving derivatives of the dependent variable w. r. t independent variable/s is know
asa differential equation.

Examples of differential equationsare: Q,— w T— © — .

Order of a differential equation: Order of a differential equation is the order of the highest order derivative.
The differential equations given above involve the highest derivative of first, second and third orde
respectively. Therefore, the order of these equations are 1, 2 and 3 respectively.

Degree of a differential equation Degree of a differential equation is thighest power of the highest order
derivative in it and it is defined if it is a polynomial equation in its derivatives.
Consider the following differential equations:

b — —— — Ol & SR ot

The degree of the first two differential equations given above are 1 and 3 respectively whereas the degree
the third equation is not defined as it is not a polynomial.

Order and degree (if defined) of a differential equation are always positive integers.

Solution of a differential equation A function which satisfies the given differential equation is called its
solution.

General Solution of a Differential Equation The solution which contains arbitrary constants is called the
general solution (primitive) of the differential equation.

Particular Solution of a Differential Equation: The solution free from arbitrary constants i.e., the solution
obtained from the general solution by giving particular values to the arbitrary constants is called a particu
solution of the differential equation.

Methods of Solving First Order, First Degree Differential Equations:

Differential equations with variables separableA first orderfirst degree differential equation is of the

form— Ocwé éééé. (1)

If F(x, y) can be expressed as a product)di(y), whereg(x) is a function ok andh(y) is a function of,
then the differential equation (1) is said to be of variabfgarable type.

The differential equation (1) then has the ferm "Qw 8Qw . eééeéeéeée. . (2)
If ' Qw T separating the variables , the equation (1) can be written as

///////

—Qw QwQw ééeééeée. (3)

Thus, (4) provides the solutions of given differential equation in the form
Ow Ow 0ééééé(5)

Here, H ) and G X) are the antderivatives ofF— andg(x) respectively and C is the arbitrary constant.
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Homogeneous differential equationsA differential equation of the form- & @ is said to be
homogenous if F(X, y) is a homogenous function of degree zero.

To solve a homogeneous differential equation of the type

— &GO C-66ééé. (1)

Substituting the value ¥ from equation (3) in equation (1), we get

L w— "QU

Or

w— Q0 Vvéééééé. (4)

Separating the variables in equation (4), we get

////////

— —¢éécéeeeeéeée(bh)

Integrating both sides of equation (5), we get

—— — 56666666..(6)

Equation (6) gives general solution (primitive) of the differential equation (1) when we refdgce

VIf the homogeneous diff er e@dd wh e iOeuw d tsi ohno mosy e |
function of degree ze+ oui .tehg@nmamwe weakpr csudesd iftu

general solution as—diOsftous®Eed above by writin;

[ AYSI NI RAGOSNBY @il fif eS§zlica?z YdXuation of the fo
— 0w OwhereP and Q are coxosittgnt $ sok nfowwmc taiso s f o fr
equation.

To solve the first order I|linear differenti al eq
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|
C2
€
®
®
®
®
®
®
®
)
=
N—r

Mul tiply both sides ofs d¢het @ gueatt i on

,,,,,,

MO — 0 Qo O 0U8QLm éééééé.

Choosei n such a way that

i @ — 08Qm8Y — BQ®

0 Qo — 08QM8 Qv — B8R ®

08QL Q

(2)

|l ntegrating both swelegetwi th

OrQw Q

R .wBQ ¢S..

becomes

respect

by

to

a functi

a deri v

On multiplying the equation (1) Bw Q@ , the L.H.S. becomes the derivative of some functicoaid
This functionQw Q is calledintegrating Factor(l.F.) of the given differential equation.

Substituti Mgoitnh ee guuaatuieono f( 2) ,

QR — 0Q o o

Or— o o

Il ntegrating both swelegetwith

@:e) . 0& dx
Orw Q- 8 i Qw 6

which is the gener al

s ol

ut i

we

get

respect

on

of

t

h e

t

o

di fferenit
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EXERCI SES

MULTIPLE CHOICE QUESTIONS

a

1) The order and degree of the differential of the differential equ@%»)% o 5 gy % Bis
c X

A) 2,3 (B) 3,2 11 (D)0, 3

2) The order and degree of the differential of the differential equgtopx /1 # , wherep = ?/is
X

(A) 1, % (B) 1,2 (©) 2,1 (D) 2, 2

2 ~
3) The order and degree of the differential of the differential equ%gw sm%cy o

(A) 2,1 B)1,1 (C) 2, degree is not defined (D)1,2
4) The solution of the differential equatidnl &  ¢fro N Yis

Ao OETd & Bw wOETow @ (C)w wAT Gd @ (D) None of these

5) The integrating factor of the differential equatienm_i_ =— P is

(A1 Gy e D)@

6) The integrating factor of the differential equatign & — ®ww OO p & p,is
(A) — (C)—

7) The order and degree of the differential equatpn — — respectively are:

(A 1,2 (B)2,3 ©)2,1 (D) 2,6
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8) The integrating factor of the differential equation— ® ©  owis:

(A) x (B) (C)xi1 (D) log (%)
9) The solution of the differential equatien ——is:

AGEd © © B)Oa i @ @

Cat © & & DOIER ® @ @

10) The differential equatior- "Oafwd will not be a homogeneous differential equation, if F(x, y) is:

(A)ATcO OEF (B) - (C)—— D)wé i-
11) The order of the differential equatiot (@) wi Qe is:
(A) 1 (B) 2 ©) 3 (D) not defined

12) The number of solutions of differential equatien w  p, given that y(0) =1, is :

(A)O (B) 1 (C) 2 (D) infinitely many
13) The degree and order of differential equatian aé&@Q W respectively are:
(A) not defined, 5 (B) 5, not defined ) 2,2 (D) not defined, 2

1M)wd €0~ ® ¢ a €k anexample of a:

(A) variableseparable differential equation.
(B) homogeneous differential equation.
(C) first order linear differential equation.

(D) differential equation whose degree is not defined
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15) The general solution of the differential equatoi2 ww Q w Ttis:

A)ow® O Bo ® © Co ® o (D) & £ "Qx € Q&
16) The integrating factor of the differential equatien ¢ — W T is:
(A) - (B) & C)w (D) -

17) The number of arbitrary constants in the particular solution of the differential equdtia®
ow ;WT Tris/are

(A) 2 (B) 1 (C)0 (D) 3

18) The integrating factor of the differential equatien - Tt

(A) - (B) @ ©a (D) Q
19) The sum of the order and the degree of the differential equation — O Edis:
(A)3 (B) 2 ©€)5 (D) 4

20) What is the product of the order and degree of the differential equation

—O0mi — Ald® o7

(A)3 (B) 4 (C)6 (D) 2

ASSERTION AND REASON

In the following question, a statement of assertion(A) is followed by a statement of reason(R). Choose the
correct answer out of the following choices:
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(A) Both A and R are true and R is the correct explanation of A.
(B) Both A and R are true but R is not the correct explanation of A.
(C) Alis true but R is false.

(D) Ais false but R is true.

1) Assertion (A): The general solution of the differential equatios- ¢ o is givenbydy — @
Reason(R): The general solution of linear differential equation is give@@B = @B 0 Qo ©
2) Assertion (A): The order and degree of the differentialequi — t1— UVOE— Tmis2and1
respectively.

Reason(R): Order of adifferential equation is the order of the highest order derivative and degree of &
differential equation is the highest power of the highest order derivative in it and it is defined if it is
polynomial equation in its derivatives.

DESCRIPTIVE QUESTIONS

1) Solve the Differential equatiol@2 — p.
2) Solve the differential equationrs ——.

3) Solve the differential equatiomw p — plg T

4) Solve the differential equatio W Qw CcowQwT

5) Find the particular solution of the differential equation givemby- w® ® ¢ i — , given that
whenow phw -

6) Solve— —.

7) Find the particular solution of the differential equatipn @ — cww — giventhatw T
whenw p.

8)Solve:p w Qw OATw wQw

9) Find the general solution of the differential equationQ w ® cw Qw

CASE STUDY

1) A bacteria sample of certain number of bacteriabserved to grow exponentially in a given amount of
time. Using exponential growth model, the rate of growth of this sample of bacteria is calculated.
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Stationary

Log

Lag Time

No. of bacterial cells (log)

The differential equation representing the growth of bacteria is giver as:’QQ whereD is the population
of bacteria at any time Ot 6.
Based on the above information, answer the following questions:

(i) Obtain the general solution of the given differential equation and express it as an exponential function
ot 6.

(i) If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the value of k.
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10. VECTOR ALGEBRA

1.For what value of p , isku HUQ p a unit vector ?

a) - b) p c) - d Vo
2. The magni t @ddB®4qgf vector
a)s -5 Mo b) d)-Mu
3.0 Ps @ & Then angbhe@bst ween

a) @ b) 9 ¢ .180 d) 6Q

4.The magnitude ¢t HEQ o pECcHUICD s o f —
b) - c ) Q-

5.1 ot @ dare three udist thectaoimgd @& bhe hwebkbei vyal u

a) J b20J 18P J. dpoJ 30

6.1 f HHOQHIRT) Xu_(HUIXQ ®=t hen theiwval ue of
a) — b)-— c) 33 d)

7.1f ABCD is a parallelogram&®nd®©AE andOBBD ar e
b) 68 @) 68 #) 6® 2

8. The area of a parallelogram whars é¢bHdpad=ht s
H'G s (in sqm) 7 e e b)
cyte d)L

9. Find the unit vector in the direction of the veair 2 H 0 HEQ

10.1f @= HI2 HQand®@=2 Hs H3Qfind & AR

11.Find a vector perpendicular to bafir é@ 2 1 H'Qand®= Hv KU2'Q

12.1f @ & & @are two vectors such thaie 3 H4 Hand@d= H2 Hind the angle between them.

13.1f b= 0 HUi¢ HU @ Qfind the value ofd® Hupw Qi 12 .

14.Find the scalar projection of the vedisr3 Hi 4 Ht'Qon 3= Hug FU2Q

15. Find the value of x if the vectod= H2 HU@Qand B =0 H2 HUQ are
perpendicular.

16.Find a unit vector perpendicular to baifly 3 H#2 H2 'Qand@= H2 H3Q

17.Findthe angle between the vectass 2 H) 3 HHQand®= Hv KU4'Q Also, state whether they are
acute, obtuse, or perpendicular.

18.Showthat the three points A(1, 2, 3), B(2, 4, 5), and C(3, 6, 7) are collinear using vectors.

19.1f &= H2 HuoQon ® =¢ HHC'Q Find a vectomsuch that it is perpendicular to barandc

20A drone company is testing delivery routes using vector algebra. The drone flies from a warehous
located at point A, then to a checkpoint B, and finally to the delivery point C. The position vectors of these
points with respect to the origin (O) are:
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0Bo0 H2 HUTQ, 0Boc H2 HTQ 0B=uv 4 Lo Q

The company wants to analyse the droneds path a
Answer the following questions:
(a) Find the vector® B and 6 ©
(b) Find the angle between vectors Band ¢ &
(c) Is the path taken by the drone a straight line? Justify.
SOLUTIONS
1.a) = 2 .c Y 3b) J @&40Q- 5) a) 120
6. d) -3 7.¢c) BB 8.c)UIt ¢
. b} H R
9. unltvectorzs—S =
10.é R=( 2 WQ).(2H HBQ p& C&® p8 0)=2-2-3=-3
12. cos=28  cmumeBRBL A O—
g% P # n n
13. (O HF (O HIC L Q X H3Q @ H
(eOQ =-3 g HU
(B HP®dQT 12=(3Q @ Hi-3 Hug Hu12 = 1212=0
ob . .
l4Scal ar pH&jection=
15%ectors are dgerpendi cul ar so
3FM+xER=1
l1&Requi red:—D?f:eq—"hMb{ﬁgr =
7o R I_U I_UTQ 7o N —
WOB= g ¢ ¢=¢MHTY ®O0d W w
P C <:>0£a
1 7Us i ng:jgg)oﬁl A-d
1898 HqH(®D® HcHCQ
Si nodBeve Wdar e parallel and B is a c¢ommc
. H H Q _
190=@ (sz ¢ o = HyYHULQ
¢ p S

20008 1THOOQ6B=cHcHTQ
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Reason:

Checlo®dr 0®od d)d near i ty
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11. THREE DIMENSIONAL GEOMETRY

Q.11f| fi AT rAare the angles made by a line with the positive directions of, theand z axes

respectively, then which of the following is correct?

@oE[ el Q&N

b)i Q¢ i Qe i Qe 2

Cwéll T wéfl=0

(dATIO ATTO Alr&Go0

Q.2 Vector equation of alinei® 1 HIC HHUQ+' (Hio ¢ Q ,the Cartesian form of a line is:
@— — —

0)— — —

©O— — —
@— — —

Q.3 The vector equation ofalinei® v i Hi o ¢i H p i 'Q the Cartesian equation of the

line passing through point (0;2) and parallel to it is,

@— — —

(b)- — —

©— — —

@- — —

Q.41f a line makes anglesh- and—with the positive x, y and z axes respectively, thés

(@& - (b) - (c)-only (d)-only

Q.5 The equation of a line passing through the poini(3) and parallel to vectorHu¢  Q is;
@w 6 ohw co pha O v

bw 6 ochw ¢o pha o v

©w 06 ohw ¢cO pha o v
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do 6 ohw ¢co6 pha O v

Q.6 Determine the value of p sothatthelines p 6 HU ¢ o0 HU ¢ ¢O Qand
P cHINiH T i Q are perpendicular.

Q. 7 Find the distance of the point (52), from the point of intersection of the lines:

— — —and— — —

Q.8 Find the vector equation of the line passing through the pointABdhd perpendicular to both the

lines:

Q.9 Consider the lines:
— — —and— — —

Find the shortest distance between them.

Q.10Thelinebpasses through the point (1,2,171) and ha
Anotherlinekpasses through (3,0,4) and has direction

Find the shortest distance between these two lines.
Q.11 Find the coordinates of the foot of the perpendicular drawn from the point (5,0,1) to the line

W W o 4T
C p T

Also, find the perpendicular distance of the point from the line.

Q.12For the parallelogram EFGH with vertices
E(1,2,3), F(4,5,6), G(3,8,7), H(0,5,4)
() Find the cartesian equations of all the sides.

(i) Find the coordinates of the foot of the perpendicular from point E to line GH.

Q13The point P(3,0,17T72) is reflected in the |ine

Find the coordinates of the image of the point

Q.14 Find the image of the point ¢2,5) in the line,
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Q.15Find the coordinates of the point Q on the line

such that the distance between Q and the point P(5,1,Qniss4

SOLUTIONS
Q.1(b) Q.2(a) Q.3(a) Q.4 (c) Q.5(a)
Answer 6.Rearranging both equations
[ Huc o Q+&( HI HUCQ
P CHTHTIQ+i(MHAHT
If both lines are perpendicular then,

pmT pn ¢ p T

Answer 7.Linel:® 00 cho ¢co ph o v
Line2:w 6 uvhy ¢6 ohx )
Now comparing the value of x , y and z , we fi
t=1 andu=0
Thenforlinelw vho ol ¢
Forline2:0 vho ohx @
Hence point of intersection i®h ofp

Distance of pointuh ofp from point (5,4;2) isWp p&

Answer 8.Equation of line passing through poimith p

L1q — — — o éééé. . (i)

L2 : _ — —
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L3: _ — —
If line L1 and L2 argerpendicular and line L1 and L3 are perpendicular then,
o0 O O T
and M O CO T
Solving both equations
® T1tOho® —
Substituting these values in equation (i) ,we get

— — — 0

Answer 9.Vector form of both lines,
[ HoHTQ+0c Hug HQ
P oH HUQ+06(CH HCQ

® @ THT HHWQ

. H KT
B @ o C P
¢ p
ocHYHXQ
@ @ Wcg
® ® 83 A pw
, ® ®@83 &
Q po po
@ &
W
Q 22 6&@o i
Mp ¢ ¢

Answer 10.Equations of given lines respectively,
3 Huc HQ +o(c U HUCQ
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P OoHMTHTQ+6(HICHT

® ® cHcHULA
. H KT
@ @ ¢ p g
P P
oHitT HLLTQ
@ & Wmn
® @ 83 pp
, ® d&@83 A
Q ——
@ @
o0 PPoiqoi
N mt

Answer 11.Let 0 afufx & ‘@he foot of perpendicular drawn from pointufiip to the given line.

Coordinates of pointP ¢'th Q oft™Q 1
Direction ratios of line AP =¢’'Q vh Q ol™Q v
Direction ratios of given line ¢h ph

Since both lines are perpendicular then,

ccQ v p T

Foot of perpendicular =P- h—h—

Perpendicular distance of point (5,0,1) from Iin?'e:-

Answer 12.(i) Equation of line EF:

W p W ¢

|

ITTQ v T

a o

o) o)

0)
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Equation of line FG:
W T WL G @

Equation of line GH:
w o w Y o X

Equation of line HE:
W T O UL & T
p Y p

(i) Let0 afdiih o ‘@he foot of perpendicular drawn from poi@tpltio to the given line GH.
Coordinates of pointP  c0 oh o0 (h oo ¥

Direction ratios of line AP = c0 ch 00 ¢h oo T

Direction ratios of given line  oh oh o

Since both lines are perpendicular then,

G 00 ¢ o 00 @ O 0 T T

Foot of perpendicular = P ph o

Answer 13.Let0 ofufh ¢ ‘@he foot of perpendicular drawn from pothtofih ¢ to the given line and

R(cfofdh be the coordinates of the image of point P.
Coordinates of pointQ 10 ¢ pho

Direction ratios of line PQ =to phd plvd ¢
Direction ratios of given line tiph

Since both lines are perpendicular then,

TT0 C PO P LULO ¢ T

N
Anlc

Foot of perpendicular =@- h—h—
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Since Q is the mid poirdf points P and R,

W
Substituting values of x,y and z ,we get
Coordinates of point Rfofto = —h—h—

Answer 14.Let 0 cfvdnih & ‘@he foot of perpendicular drawn from pointch pfv to the given line and
R(cfohdh be the coordinates of the image of point P.

Let OHOHAO= p prug HLYQ O p THUIT HUp
Comparing on both sides,

® pppB ¢ TORX Y pp
Coordinates of pointQ pp pth ¢ tOhy pp
Direction ratios of inePQ=p 11 «h 16 phpp po

Direction ratios of given line p ft th p p

Since both lines are perpendicular then,

PTP T W T 10 p PP PP pO T

Foot of perpendicular =Qlt fo

Since Q is the mid point of points P and R,

Substituting values of x,y and z ,we get

Coordinates of point Rfchn = miuip

Answer 15.Let the coordinates of point Q behghy .
Thend oithd o6 ¢hcdo ph o o

Given that distance between point P and Q is 4 units,

Thus, 0 ¢ v CcO p p 0O o m 1
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Using Quadratic formula ,we get two values for t such as,
5 cii® o

o

Substituting the values of t , we get two points 0 oftdr vt ® & O-h—h
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13.Linear Programming

BASIC CONCEPTS

What is LPP: LPP, or Linear Programming Problem, immathematical optimization techniqueused to find the best outcome
(maximum or minimum) of a linear function, subject to linear constraints antegative restrictions on the variables.

1.

6.

7.

Obijective function: Linear function Z = ax + by, where a, b are constants, which has to be maximized or

minimized is called a linear objective function.

Constraints: The linear inequalities or equationsrestrictions which are imposed on the variables of a

linear programming problem are called constraints.

Optimization problem: A problem which seeks to maximize or minimize a linear function (say of two
variables x and y) subject to certain constraints as determined by a set of linear inequalities is called an

optimization problem.

Feasible region:The common region determined by all the constraints includinghegative constraints

X, y O 0 of a |linear programming

probl em

i s

call ed

Feasible solutions: Points within and on the boundary of the feasible region represent feasible solutions

of the constraints.

Optimal (feasible) solution: Any point in the feasible region that gives the optimal value (maximum or

minimum) of the objective function is called an optimal solution.
Corner point method: The method comprises of the following steps:

1. Find the feasible region of the linear programming problem and determine its corner points (vertices) either by
inspection or by solving the two equations of the lines intersecting at that point.
2. Evaluate the objective function Z = ax + by at each corner point. Let M and m, respectively denote the largest and
smallest values of these points.
3. (i) When the feasible region is bounded, M and m are the maximum and minimum values of Z.

(i) In case, the feasible region is unbounded, we have:
4. (a) M is the maximum value of Z, if the open half plane determined by ax + by > M has no point in common with
the feasible region. Otherwise, Z has no maximum value.

(b) Similarly, m is the minimum value of Z, if the open half plane determined by ax + by < m has no point in
common with the feasible region. Otherwise, Z hasninimum value.

MCQs
Questions
What is the objective function in a lingamogramming problem?
a) A condition to be satisfied
b) A function to be maximized or minimized
c) A type of constraint
d) A type of inequality
What are constraints in LPP?
a) Goals of the problem
b) Unwanted equations
c¢) Conditions in the form of inequalities
d) Values of the objective function
Which quadrant is considered in LPP for rlif@ problems?
a) First
b) Second
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¢) Third

d) Fourth

The maximum or minimum value of the objective function occurs at:

a) Origin

b) Boundary line

c) Corner points of the feasible region

d) Centre of feasible region

In the LPP, x O 0 and y O O are called:
a) Additional equations

b) Nonnegative constraints

c) Inverse conditions

d) Elimination rules

| f one constraint is x + y O 6, which poi
a) (5, 3)

b) (2, 3)

C) (4, 4)

d) (6, 6)

If the feasible region is a triangle, how many corner points does it have?

a)l

b) 2

c)3

d) Infinite

Which of these is a correct objective function?

a)x2+y

b) 3x + 4y

C)X Q+Yy

d) Mo+ y

The common region determined by all the constraints of a linear programming problem is ca
a) an unbounded region b) an optimal region  c¢) a bounded region d) a feasible region

The restrictions imposed on decision variables involved in an objective function of a linear
programming problem are called:

a) feasible solutions b) constraints  ¢) optimal solutions d) infeasible solutions
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12

13

14

15

Of the following, which group of constraints represents the feasible region given below ?
a)x+2y 76,2x+y 104,xy 0O
b) x+2y 76,2x+y 104,xy O _

C)x+2y 76,2x+y 104,xy O

dyx+2y 76,2x+y 104,xy O

Themaximum value of Z = 4x +y for a L.P.P., whose feasible region is shown below is:

a) 50
b) 110
c) 120 R
d) 170

The number of corner points of the feasible region determined by constrairig/x O,
X+y 4is:

a)0 b) 1 c) 2 d) 3

A linear programming problem is a follows:

Minimize Z = 30x + 50y

Subiject to the constraints,

3x+5y 15

2x+3y 18

x 0,y O

In the feasible region, the minimum value of Z occurs at

a) A unique point

b) No point

c) Infinitely many points

d) Two points only

If a feasible region is a polygon, tbptimal value of the objective function must occur at:
(a) The centre of the polygon

(b) The centroid of the polygon

(c) One of the vertices of the polygon

(d) The origin
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17

18

19

20

21

22

23

The solution set of the inequation 3x + 2\8 is
a) half planecontaining the origin

b) half plane not containing the origin

c) the point being on the line 3x + 2y = 3

d) none of these

If a feasible region is empty, then the LPP has:
(a) No solution

(b) An unbounded solution

(c) A unique solution

(d) Infinitely many solutions

A set of values of decision variables that satisfies the linear constraints andgadivity
conditions of an LPP is called its:

a) feasible region b) corner points c¢) unbounded solutions d) none of the above
The corner points of a feasible region determined by the system of linear constraints are (0,

(5,5), (15, 15) and(0, 20).Let Z=px + qy, where p, @, condition on p and g so that the
maximum of Z at both points (15, 15) and (0, 20) is

a)jp=q b) p=2q c)q=2p d)g=3p
Observe the graph of the feasible region of the cost optimisation LPP shaded below.

Which of the following inequalities is one of the
constraints of the LPP ?

a)b5x+y 10
byx+y 12

c)3xi 2y 6
dx+y 10

Solve the following LPP graphically:

Maxi mi se: Z = 2x + 3y, subject to x + vy

Solve the following linear programming problem graphically:
Minimise: Z = 200 x + 500 y subject to the constraints:
x + 2y 0320+ 4y Ox26,0, y O 0O

Solve the following problem graphically:
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Minimise and Maximise Z = 3x + 9y
Subject to the constraints: x + 3y O 60
x + y O 10
x Oy x O 0, y OO0

Solve the following LPP graphically:
Minimise Z =5x + 10y subject to the constraints
X + 2y O x@2#00 y O 60,
xi2y > 0 and x, y O O

SOLUTIONS
b) A function to be maximized or minimized
Explanation:

The objective function is a mathematical expression that represents the quantity we aim to o
(either maximize or minimize)

c¢) Conditions in the form of inequalities
Explanation:

Constraints are limitations or restrictions placed on the decision variables in the form of
inequalities.

a) First
Explanation:

This is because the decision variables, which represent quantities, are usuakigatve in
practical applications.

c) Corner points of the feasible region
Explanation:

This is because the feasible region, defined by the constraints, is a convex polygon, and the
objective function, being linear, will either increase or decrease as you move along its edges

b) Nontnegative constraints
Explanation:

Non-negative means greater than or equal to zero.Sd),xy 0 are called nomegative
constraints.

b) (2, 3)

Explanation:

As x + y O 6
Putx =2,y =3IiLHS
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C2+3=5 6 whichis true.
7 ¢©3
Explanation:
This is because a triangle has 3 vertices.
8 Db)3x+4y
Explanation:
Objective functions are in linear form.
9 d) afeasible region
10 b) constraints
Explanation:

Constraints are theestrictions imposed on decision variables involved in an objective function
linear programming problem

11 b)x+2y 76,2x+y 104,xy O

12 c¢) 120
Explanation:
Corner point Value of Z=4x +y
L(0, 50) Z = 4(0) + 50 = 50
C(20, 30) Z=4(20) +30=110
B(30, 0) Z=4(30)+0=
120° MAXIMUM
0O(0,0) Z=4(0)+0=0
13 ¢)2
Explanation: y

From the graph, it is clear that number of corner points
are 2.

(0,4)

o) (4,0) X
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14  c¢) Infinitely many points
Explanation: y

Let the equation of constraints be

3x+5y =15 (0,6)
2x + 3y =18
x=0,y=0
0,3)
@) (5,0 (9,0) X

Corner point Z = 30x + 50y

5, 0) 150
(9,0) 270
©, 3) 150
©, 6) 300

15 (c) One of the vertices of the polygon
Explanation:

As a polygon is bounded and by corner point method, maximum/minimum value of Z occurs
corner point.

16 Db) half plane notontaining the origin

Explanation:

3x+2y 3

Putx=0,y=0

3(0)+2(0)=0 3

So, the half plane does not contain the origin.
17 (a) No solution

Explanation:

As the feasible region is solution set and if it is empty then there is no solutibe fgiven LPP.
18 a) feasible region

Explanation:
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20

21

A feasible region is defined as an area bounded by a set or collection of coordinates that sat
system of given inequalities.

d)q=3p

Explanation:

Z=px+aqy

Z is maximum at (1515) and (0, 20).
C15p + 15q = p(0) + 20q

t 15p = 3q

t 3p=¢

t q=3p

dx+y 10

Explanation:

Equation of line joining the points (0, 10) and (5, 5) is
y-10 =——(x-0)

t y-10 =—x

t y-10 =-x

t XxX+y=10

Also the shading the away from the origin.
So, the correct inequality is x + y 10.

Solution: Let x+y=4

lfx=0,y=4andy=0,x=4

X 0 4
y 4 0

Draw the graph of x + y =4 as below.
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The shaded region (OAB) in the above figure is the feasgigien determined by the system of
constraints x O 0, y O 0 and x + y O 4.

The feasible region OAB is bounded and the maximum value will occur at a corner point of t|
feasible region.

Corner Points are O(0, 0), A (4, 0) and B (0, 4).

Evaluate Z at each of these corner points.

Corner Point Value of Z

O (0, 0) 2x0+3x0=0
A (4,0) 2x4+3x0=8
B (0, 4) 2 x 0 + 3 x 4 = 12 Y
Hence, the maximum value of Z is 12 at the point (0, 4).
Let x+2y=10
Putx =0theny=5andy =tBen x = 10

X 0 10

y S 0
Now 3x+4y=24
Putx=0theny=6andy=0thenx =8

X 0 8

y 6 0
Let us draw the graph of x + 2y = 10, 3 X
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x+2y =10

Ix+d4y=24

The shaded region in the above figure is the feasible regiond&B£mined by the

system of constraints, which is bounded. The coordinates of corner point A, B and C are (0,*
and (0,6) respectively.

Calculation of Z = 200x + 500y at these points.

Corner Point Value of Z
(0, 5) 200 x 0 + 500 x 5 = 2500
(4,3) 200 X 4 + 500 x 3
(0, 6) 200 x 0 + 500 x 6 = 3000

Hence, the minimum value of Z is 2300 is at the point (4, 3).

Draw the graph of the inequalities (2), (3), (4) and (5)

The feasible region ABCD is bounded and the coordinates of corner points are A(0,10), B(5,
C(15,15) and D(0,20).

Corresponding value of Z = 3x + 9y
Corner Points

A (0, 10 90
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B (5, 5) 60YMi ni mum
C (15, 15) 180YMaxi mum (Mul tip
D (0, 20) 180 YMaxi mum

From the table, we find that the minimum value of Z is 60 at the point B (5, 5) of the feasible
region. The maximum value of Z on the feasible region occurs at the two corner points C (1%
and D (0, 20) and it is 180 in each case.

Our problem is to minimise

Z = 5x + 10y é& (i)

Subject to constraints

X + 2y O 120 é(ii)
x + y O 60xi&(yi iG oard (x v 0, y O 0
Table for line x + 2y =120 is

X 0 120

y 60 0

Put (0, O0) in the inequality x + 2y O 120
0 + 2x O 120

t 0 O 120 (which is true)

So, the half plane is towards the origin.

Now, draw the graph of the line x +y = 60
X 0 60
y 60 0

On putting (0,0)it he i nequality x + y O 60, we get
0 + 000 060 (which is false)

So, the half plane is away from the origin.

Thirdly, draw the graph of the lineix2y = 0.

X 0 10
y 0 5

On putting (5, 0) in the inequalityix2y O 0, we get
512 1T 050000 (which is true)
Thus, the half plane is towardstheaxx i s. Since, x, y O 0
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CThe feasible region lies in the first quadrant.

¥
D (40, 20)
(0, 60)]
(C (60, 30)
i
| UL, B (120, 0) .
I [EG.G‘JA\i w\ !
x+y=60 x+2y=120
x—;?y=ﬂ w

Clearly, feasible region is ABCDA.
On solving equationsx2y = 0 and x + y = 60,
we get D(40,20) and on solving equations

x -2y =0 and x + 2y = 120, we get C (60, 30). The corner points of the feasible region are A

B (120, 0), C (60, 30) and D (40, 20). The values of Z at these points are as follows

Corner point Z =5x + 10y
A (60, 0) 300 (minimum)
8(120,0) 600
C (60, 30) 600
D (40, 20) 400

The minimum value of Z is 300 at the points (60, 0)
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l14Pr obabil ity
SOME IMPORTANT RESULTS/CONCEPTS

** Sample Space and Events
The set of all possible outcomes of an experiment is called the sample space of that experiment. It is usually
denoted by S. The elements of S are called events and a subset of S is called an event.
f (E S) is called an impossible event and
S(E S) is called a sure event.
** Probability of an Event
(i) If E be the event associated with an experiment, then probability of E, denoted by P(E) is
defined as P(E) = numberof outcome E

numberof totaloutcomes samplespaces

it being assumed that the outcomes of the experiment in reference are equally likely.

(if) P(sure event or sample space) = P(S) = 1 and P(impossible everit) = &(

(iii) If E1, By, Es, € are BEutually exclusive and exhaustive events associated with an experiment

(i.e. fEIC E2C EsC é .CE) =Sand & =1 fori,ji { 1, 2, i3j),then. , k}

PE)+PE)+P(EBE) + €é=l1l.P(E

(iv) P(E) + P(BE) =1
** If E and F are two events associated with the same sample space of a random experiment, the
conditional probability of the event E given that F has occurred, i.e. P (E|F) is given by

P(E|F)=%provided P(F) 1 o0
** Mul tiplication rule of probability : P(E 2z F)
= P(F) P(E|F) provided P(E) I 0 and P(F) 1 0.

** Independent Event&:and F are two events such that the probability of occurrence of one of
them is not affected by occurrence of the other.

Let E and F be two events associated with the same random experiment, then E and F are said to be
i ndependent if P(E z2 F) = P(E) . P (F).
** Bayes' Theoremlf E1, E,..., Bzare n non empty events which constitute a partition of sample
space S, i.e. £E»,..., B are pairwise disjoint and:E E>C ... CE,= S and A is any event of
nonzero probability, then

" e{E A

P(Ei|A) =—
a P(Ej)-P(A‘Ej)
=

foranyi=1,2,3,..,n

1 In a class of 100 students, 60 passed in Mathematics, 70 passed in Physicpamseé®ih both. |
a student is selected at random, what is the probability that the student passed at least one

(A) 0.80 (B) 0.60 (C)0.90 (D)o0.70
2 A committee of 3 is formed from 3 boys and 2 girls. What igtiobability that the committee
includes at least one girl?

(A) 9/10
(B) 4/5
(C) 35
(D) %2
3 The probability that a student solves a problem is 3/5. If 4 students attempt independently, v
the probability that at least one of them solves it?

(A) 256/625
(B) 369/625
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(C) 625/625

(D) 609/625

In a test, the probability that student A passes is 0.9 and B passes is 0.8. The probability the
pass is 0.72. What is the probability that at least one of them passes?

(A) 0.98

(B) 0.85

(C) 0.90

(D) 0.80

An unbiased die is thrown three times. What is the probability that the number 6 appears at
once?

(A) 200/216

(B) 91/216

(C) 36/216

(D) 1/6

Let A and B be independent events withP£ 1/3 and P(B) = 1/4. What is the probability of A
B?

(A) 1/2

(B) 7/12

(C) 5/12

(D) 1/6

A and B are events such that P(A) = 0.6, P(B)=05,and A = 0. 9. What

(A) 0.2
(B) 0.1
(C)o4
(D) 0.3
If the odds in favour of event A are 3:2, what is P(A)?

(A) 2/5
(B) 3/5
(C) 1/2
(D) 5/8
| f P(E) = 3/4, P(F) = 1/2, and P(E % F) =

(A) 1/2

(B) 2/3

(C) 3/14

(D) 1/4

In a bag with 4 red and 6 blue balls, 2 balls are drawn without replacement. What is the prok
both are of the same colour?

(A) 1/2
(B) 5/9
(C) 21/45
(D) 14/45
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12

13

14

15

16

17

18

Two dice are thrown. What is the probability that their sum is a prime number?

(A) 5/18

(B) 15/36

(C) 10/36

(D) 12/36

A random 2digit number is selected. What is thebability it is divisible by 7?

(A) 13/90
(B) 12/90
(C) 11/90
(D) 14/90
Two cards are drawn without replacement. What is the probability both are face cards?

(A) 3/221

(B) 11/221

(C) 12/221

(D) 9/221

A man tells the truth 3 out of 4 times. He reports a 6 after rolling a die. What is the probabilit
was actually a 6?

(A) 3/22

(B) 1/4

(C) 3/8

(D) 3/10

A can solve a problem with probability 1/3, B with 1/4. What is the probability the problem is
solved if both try independently?

(A) 1/2

(B) 7/12

(C) 5/12

(D) 3/4

A student solves part A of a paper with probability 0.7 and part B with 0.4. If P(at least one p
0.8, what is P(both parts)?

(A) 0.3
(B) 0.2
(C)o.4
(D) 0.1
A and B are independent events. P(A) = 0.6, P(B) = 0.5. What is BAj) ?

(A) 0.8
(B) 0.7
(©) 0.9
(D) 0.3
P (E)=0.4and P (E F) = 0.64. If E and F are independent, what is P(F)?

(A) 0.4
(B) 0.5
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20

21

22
23

24

25
26

(C)0.6
(D) 0.3
A fair coin is tossed 5 times. What is the probability of getting exactly 3 heads?

(A) 5/16
(B) 10/32
(C) 3/8
(D) 5/32
|f P(E) = 0.6, P(F) = 0.5, and P(E 2 F) =

(A) Mutually exclusive

(B) Independent

(C) Dependent

(D) Complementary

Assume that each born child is equally likely to be a boy or a girl. If a family has two childrer
what is the conditional probability that both are girls? Given that

(i) the youngest is a girl?

(ii) atleast one is a girl?

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

A die marked 1, 2, 3 in red and 4, 5, 6 i
be the event O6number is marked red6. Find
A black and a red die are rolled together. Find the conditional probabiliytaiing the sum 8,
given that the red die resulted in a number less than 4.

Evaluate P(A B), if 2P (A) = P(B) =5/13and P(A/ B) =2/5.

Prove that if E and F are independent events, then the events Bardalso independent.

SOLUTIONS
Correct Answer: (A) 0.80

Explanation:

Let A = passed in Math, B = passed in Physics.

P(A) = 60/100 = 0.6

P(B) = 70/100 = 0.7

P(A 2 B) = 50/100 = 0.5

PA°*B) = P(A) + P(B) 1T P(A zZz B) = 0.6 + 0.
Correct Answer: (A) 9/10

Explanation:

Total ways to choose 3 from 5 = C(5, 3) = 10

Ways with no girl = C(3, 3) = 1 (all boys)

So, at | east one gir|l = 10 1 1 = 9
Required probability = 9/10

Correct Answer: (D) 609/625

Explanation:
P(not solving) = 2/5
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10

11

12

P(all 4 fail) = (2/5)"4 = 16/625
So, P(at | east one solves) = 1 1 16/625
Correct Answer: (A) 0.98

Explanation:
P(at | east one) = P(A) + P(B) 1T P(A ZzZ B)
= 0.9 + 0.8 1T 0.72 = 0.098

Correct Answer: (A)

Explanation:

P(6 appears 0 times) = (5/6)"3 = 125/216

P(6 appears exactly once) = C(3,1) x (1/6) x (5/6)"2 = 3 x (1/6) x (25/36) = 75/216
So, total = 125/216 + 75/216 = 200/216

Correct Answer: (B) 7/12

Explanation:
PA°“B) = P(A) + P(B) 1T P(A)IP(B)
= 1/3 + 1/ 4 1 1/12 = 7/ 12

Correct Answer: (A) 0.2

Explanation:
P(A z B) = P(AB) += PQ.B§ # ®P.(A 1T 0.9 = 0.2
Correct Answer: (B) 3/5

Explanation:
P(A)=a/(a+b)=3/(3+2)=3/5
Correct Answer: (A) 1/2

Explanation:
P(E | F) = P(E z F) [ P(F) = (2/4) [ (1/
Correct Answer: (C) 21/45

Explanation:

P(both red) = (4/10) x (3/9) = 12/90
P(both blue) = (6/10) x (5/9) = 30/90
Sum = 42/90 = 21/15

Correct Answer: (B) 15/36

Explanation:

Prime sumgossible: 2, 3,5, 7, 11
Number of favorable outcomes = 15
P = 15/36

Correct Answer: (A) 13/90

Explanation:

Total 2digit numbers = 90
Multiples of 7 from 14 to 98 = 13
P =13/90
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13

14

15

16

17

18

19

20

21

Correct Answer: (C) 12/221

Explanation:

Face cards = 12

P = (12/52) x (11/51) = 132/2652 = 12/241
Correct Answer: (C) 3/8

Explanation:

Using Bayesod6 Theor em,

P(actual 6 | reported 6) = (1/6 x 3/4) / [1/6 x 3/4 + 5/6 x 1/4] = 3/8
Correct Answer: (A) 1/2

Explanation:

P(not solved) = (2/3)(3/4) = 1/2

So, P(solved) = 1 1 1/ 2 = 1/ 2
Correct Answer: (B) 0.3

Explanation:

PA*B) = P(A) + P(B) 1T P(A Z B)
0.8 = 0.+/7x=#030.4 1 X

Correct Answer: (A) 0.8

Explanation:

P(BNj) = 0.5

P(A 2 BN) = 0.6 I 0.5 = 0.3
PA*BNj)) = 0.6 + 0.5 1 0.3 = 0.38
Correct Answer: (B) 0.5

Explanation:

PEEF) = P(E) + P(F) 1 P(E)IP(F)
0.64 = 0.4 + x 1 0. 4x

0.24=06% x=04
Correct Answer: (A) 5/16

Explanation:
C(5,3) x (1/2)"5 = 10 x (1/32) = 10/32 = 5/16
Correct Answer: (B) Independent

Explanation:
P(E) T P(F) = 0.6 I 0.5 = 0.3
t Events are independent

z F)

Let B and b represent elder and younger boy child. Also, G and g represent elder and younc

child. If a family has two children, then @lbssible cases are

S ={Bb, Bg, Gg, Gb}

Cn(S)=4

Let us define event A : Both children are girls, then A = {G&gh(A) = 1
() Let E1 : The event that youngest child is a girl.
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22

23

24

Then, & ={Bg, Gg} and n(kg) =2
S0 P(B) = —-L =2==

and ANE, ={Gg} = nAnE )=1
AlAME,) _1

so P(AE,)=
LAY 4
Now, P i IP{AﬁEI}=1f4=l
E, P(E,) 1/2 2

. Required probability = 12
(i) Let E: The event that atleast one is girl.
Then, E={Eg, Gg, Gb} n(E) =3,

0!'™ — =
Given, P(A") = 0.7, P(B) = 0.7 and P GJ —0.5
Clearly, P(4) =1 - P(A")=1—-07=03
Now, P[E]:M
A P(A)
= o5=240D
0.3
= P{A N B =015
P[£]=P{Aﬁ3}=m5 :P(ﬂ)zi
B F(B) 0.7 B 14
When a die is thrown, the sample space is
S={1,23,4,5,6}
t n(S)=6
Also, A: number is even and B: number is red.
CA = {2, 4, 6} and B = {1, 2, 3} and A 7 B
t n(A) = 3, n(B) = 3 and n(A z B) =1
n(4y 3 1
N . P = 7 == T =
o “ & 6 2
{m_ni%=é=l
H 6 2
d Panp="ANH _1
an {4 B ) p
Now, PA)xPB=-x =lsl_panp
' 2 2 4 6

P{A ™ B} # P(A) x P(B)
Thus, A and B are not independent events.

Let us denote the numbers on black diehBB  é ésand thBnumbersonreddiebyR, € 6.
Then, we gethe following sample space.

s={BLR).BLR) , €&R)BLR , €eéB)BB:) ., €é&R) (B
Clearly, n(S) =36

Now, let A be the event that sum of number obtained on the die is 8 and B be the event that red die sl
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25

26

number less than 4.

Then, A ={(B, Re), (Bs,R2), (B3,Rs), (Bs,Rs), (Ba,Ra)}
and B ={(B,, Ry, (B1,R), (B1,R3), (B2,R1), (B2,R2), B2Rs) , € €é6Ru), (Be,RY), BBs,Ra)}

t A Z BeR) B RB
Now, required probability,

PA/)BPAZB)AB) = — = —

we hawve, 2P(A) = P{B) =

5

= P{A}——ﬁa.ndP{B)=~—and P{A /s By =

. P{ ] FP{A By
P(B)
PA — B
E” s/13
2 =5

=

=]

3
S

13

Vil b

2

= P{A ™ = e T = =
1 B i

o PlA B) = P(A) +~ P(B) — P{A — B)

= 13

__5,5_2

26 13 13
54+ 10— a4
26

tPE 2z F) = P(E)
Now, we have,

P(E Fo) + P(E
P(E FiéP)( E= 2P (FB)
P(E
P(E FOoNPFR P( E)
P(E z F6) = P(E

N<¢ N<E N N¢

il

et
Given, E and F are independent events, therefore
P(F) eéeé.. (i)

>~

z

)

F) = P(E)

FIGPIE ) P(F) [Bsing:Ba. (1)

[ 1
P(FO)

CE and F 6are also independent events.

Hence proved.
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WORKSHEET

RELATION AND FUNCTION

SECTION i1 A(MCQ)

Q. QUESTIONS

N.

L 118G F Y @uz k0 ™ w 08 2quk6s, thetzherdngeoffisR S F A
(@) R 00 wWMIZ O0kOW wn I OKRW wpZ KO

2 Let A ={1, 2, 3} and consider the relation R = {1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1,3)}. Th¢
(a) reflexive but not symmetric (b) reflexive but notransitive
(c) symmetric and transitive  (d) neither symmetric, nor transitive

3 Let A={1, 2, 3}. Then the number of relations containing (1, 2) and (1, 3), which are
reflexive and symmetric but not transitive is
(@)1 (b) 2 (c)3 (d) 4

4 [ SG F Y w M w e H1. PénFpkayi&)es ofold an& 3 tespectively, are
01 0 ¢4F (bP3cd YZ(e){4cn YZ (d){4c4}{262}

5 | setAhas3 elements, and set B has 4 elements. Then the number of injective mappingg

can be defined from Ato B is

(a) 144 (b) 12 (c) 24 (d) 64

® | Let R be a relation in the set N given by R={(a,b): a+b=5, b>1}. Which of
the following will satisfy the given relation?
@@3)"R () @A2HY"R (©1H"R (GO R

7 | The function f(x) = ¢§+4X +4 is.
(@) even (b) odd (c) neither even nor odd (d)none of these

8

Afunctionth Mp A & RS FawB Whabigthe Fypeoifunction here?
(@) bijective (b) surjective

(c) injective (d) neither surjective nor injective

SECTION 1B( 23 MARKS EACH)
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Let R be a relation described on the set of natural numbers N. Determine
domain and range of the relation. Also check whether Rsyanmetric, reflexive
and/or transitive.

R={x,y}: ¥ N, yN N, 2x+y =41}

10

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.

11

[SG ' T 98 M TH oY YR RSUYyS w I
NBflazy 2y asSa ! o

12

[ SG & b SO0FY K2¢ YlIyeé NBfloazy Oy
I NE NBbSEADS K

13

[ SG ! T 9§ H'>S onl B8 0cY NI loyI¥ BIaOXK ik S a S
wka | asSid 2F 2NRSNJLJIANBR X Aa GKS

14

[ SG ! T 9 HISWIXddD YNBY YW NFYEREW Virk S
2 NA G S w Fa | asdid 2F 2NRSNJ LI ANBR 3

15

£~

[ SG ZHl TYM I YR RSdbyS wal Y @ d K2 60
NBfloa2y 2y asSi ! o

LONG ANSWER

16

LetA=R{8}andB=RIMY D / 2y aAARSNJ 0KS TFdzy Ol

f(X) = (x2)/(x-3). Is f oneone and onto? Justify your answer.

17

Consider a function f:40  uvD givenby ® «w @» v, showthatf is
bijective function.

18

Show that the relation R defined by (a, b) R (c,(/%a + d = b + c on theet NXN is an

equivalence relation.

SECTION iE (4 MARKS EACH)

19

A school is organizing a debate competition with participants as speakers S{&, &, S} and | 4
these are judged by judges {J, J., J3} =. Each speaker can be assigned one judge. Let R be a
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relation from S to J defined as R {(x , y) : speaker x is judged by judge yXi S, yi J}. Based on
the above, answer the following.

GAOlI 26 YlIye NBflaz2zya OFy 6S GKSNB FNR
OAAD &0GdzRSY(d ARSYaUSE F9 Ny B@BHW, > DUNR Y6 {
OY ® / KSO1 AT Al A& o0A2S0a@SO
OAANO UV | 20 WYgeTazyQoz2ya Oly 6S GKSNB

6ADhw
(b) Another student considers a relatiomR{(S, $), (S, S)} in set S. Write minimum
ordered pairs to be included in 50 that R is reflexive but not symmetric.

ANSWERS
MCQ

1.6 0 0 wR.Xa) refléxive but not symmetric 3.(a) 1

4. (¢) h 5(c) 24 6(a) (2,3)V R
7.(c) neither even nor odd 8.(c) injective
Case study

() Heren(S)4, n(3B so, n(KJ) 4X3=12. Therefore, total number of
relations from S to J are'22=4096 .

(i)  Note thatf (2)=% =f (S). That isS and S are both mapped tol
Hence, f is not onene. Also, every element of J have at least one
image in S. Hence, f is onto.

(i)  Since fis onto but not onrene, so f is not bijective.
(iv) (i) (&) As n(SH4, n(JF3==i.e,n(Spn@) .
So, number of on®ne functions from set S to set J is O (zero).

OR
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(i) (b) For reflexivity, we must add the ordered paif$,1),(2, 2),(3,
3),(4,4),(5,5),(S,9).(S,%),(5,S) . Since (§SS)I R and
(S,S)1 R . So, we must not add the ordered pairs (S) and (%,
S) in R, otherwise it will become symmetric. Therefore, after add
minimum number of ordered pairsi.e.,1(%), ($,%),(S,S), (5
, S) in R so that it becomes reflexive but not symmetric, the new
relation Rbecomes R{(SS), ($.5),(8,9),(8,39), (8, 3),

(S, S)}

ASSERSSION REASONING

In the following question a statement of Assertion (A) is followed bgtatement of reason (R). Pic
the correct option: A. Both A and R are true and R is the correct explanation of A. B. Both A an
are true but R is not the correct explanation of A. C. A'is true but R is false. D. A is false but R i

Assertion (A): If n (A) =p and n (B) = q then the number of relations from A to B is 2pg Reason
relation from A to B is a subset of A x B

Assertion (A): The relation R in the set A = {1, 2, 3, 4, 5, 6} defined as R={ (X, y ) :y is divisible
not an equivalence relation. Reason (R) :The relation R will be an equivalence relation, if it is
reflexive, symmetric and
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Assertion (A) : Arelation R ={ (1,1),(1,2),(2,2),(2,3)(3,3)}defined on the set A={1,2,3} is reflexive
Reason (R) : A relation R on the set A is reflexive if (a,a) ,for all a

Assertion (A): If R is the relation in the set A= {1, 2, 3, 4, 5} given by R={(a, )| |]aeven} R is
an equivalence relation. Reason (R) : All elements of {1, 3, 5} are related to all elementsof

1.Answer: A Solution: A is trueNo of elements of AXB = pxq, So the number of relations from A
B is 2pg R is true every relation from A to B is a sub set of AXB

2.Answer: A Solution: A is trueR is reflexive and transitive but not symmetric ie (2,8 (4,2)R R
true- Definition of an equivalence relation

3.Answer: A Solution: A is true(a,a) ,for all a A R is true Correct explanation for reflexive
relation.

4 Answer: C Solution: A is truéince it an equivalence relation R is fals¢he modulus of
difference between the two elements from each of these two subsets will not be even
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INVERSE TRIGONOMETRIC FUNCTIONS
WORKSHEET

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SECTI ON A ( MCQ)

Quel. |Thevalue of OET O£ is

@ - (b)— (c) — (d)—
Que?2. [IFOAAL OAAL cAMOERAITTORT OAA AT O AKQI
(@ p (b)2p (c) 3% (d)-p

Que3. [The domain Afi Otch @ @iuncti on

@10, 1] (b) (71, 1) (€)[i1,1] @@ro, 1

Que 4. | One branch oA T Gi,other than the principal value branch corresponds to

(a) —h— () Al A — (c) ¢ Ao A (d) i

Que 5. | Thevalue oD E T & &+ is

(@)— (b) — (€)— d —

Queb. |[IFOETw « then

(a) Op O |(b) - & - (c)0<y<p @ - o -

Que7. |O0ATnoc OAA ¢ isequalto

(@) p (b) - (c)- (d)—
Que 8 | The domain oD E icw is
@[-1, 1] (b)(-1, 1) ) -h d -k
In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of |

(R).

Mark the correct choice as:

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of ass
(b) Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation of 4
(A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.
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Que9.

Assertion (A):s i n Qe —
Reason (R): Inverse trigonometric functions are mamg.

Que 10. | Assertion (A): All trigonometric functions have their inverses over their respective dof
Reason (R): The inverse OfA | w exists for some X R
SECTION-B (2 MARKS)
Quell. | Find the valuesdD AT OAT AT OAT-S
Que 12. | |f tanx + tan'y =— then find the value of céx + cotly
Que 13. | Find the value of tah = +coth — + tan' OET-
SECTI ON C ( 3Mar ks)
Que 14.| showthaO ET cavlp ®) ¢ OE lwwhere = © =
ue 15. U
Q Write the functiorE OERE | DER®IOAT —— wherem ®» *
SECTI-DN ( 5 Marks)
Quelblo o GRABT —a— -+-AT G
Que 17.1 Find the values dD Ad OET— AT 6G—— ,where |x|<1,y>0and xy <1
SECTION i E (COMPETENCY BASED QUESTIONS)
Quel8./Principal Value of I nver se Thatithg valueofsn t

inverse trigonometric functions which lies in the range of principal branch is called th
principal value of that inverse. Based on the given information, answer the following
guestions

(i )Find the Printnainpdl] sval ue of
(iiThe domain A&fi Otoi¥ functi on
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(iifi)nd théévabue of
Or
Find the prsinei @EI “alue of

Que 19.

A satellite communication system uses inverse trigonometric functicradclate signal
angles. The ground station needs to d
the horizon. If the satellite is at height h = 35,786 km above Earth's surface and the
horizontal distance from the ground station is d km, theeléhation angle is given by:

-~

d GAT -
The engineers also need to work with the relationgbig:1 - +AT 0- -

oABtate the pOEheipal value of

OAARG the horizont al di stancedd = 35, 78
OAAhte satellite system needs to cal cul

phase angl els Gkl e agnfivEInO-b,y fi nd tUhe b
Or

During signal transmission,ci tGhce engi
wémcad p8&ind all podtshatl es avtail sufeys tohfi s
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MATRICES Work Sheet

Max Marks: 20 Time: 40 Min
1. I f A is a 213 matrix such that AB 1
the matrix B.
2. mA o 1
If the matrix ¢ A p is a skew symmetric matrix, find the values a, b and «
A D T
3. Prove that AA6 is always a symmetr 1

4. If A and B are square matrices, each of order 2 such that |[A|=3 and2|Bhen 1
write the value of |3AB|.

5 I f A is a square matrix of order 31
If N3y o then find the possible value(s) of x.

7.  Find the equation of the line joining AB) and B(0,0) using determinants and fir 2
k if D(k,0) is a point such that area of triangle ABD is 3 sq units.

8. T T ¢ T 2
Find A, if p ! P ¢ p
o o 0 O
9. p p T ¢ Q T 5
Given! ¢ o 1 and" T ( 1 , find BA and use it to find the
m p Q. C p v
values of x, y, z from given equations:
@ U o c¢@aocUTtUpx U q¢Upx
10. Al ORI nt 5
fA OBd Ai@ m,provethatd/&2&£ U A2 U
I T o]
Work Sheet i
1. 3132. {23 =H =3)0,4ict 5= B15R6,8x= 0: k = N2,
8. , 9.BA=61; (x=-14/3,y =- 23/3, z =37/3).
Work Sheet -1
1 W v @ v : :
|L|J(b llch,thenXW|II be:
(a) 3 -3 (b)
2 Alw® O kA P
| f R, ythen the d@HEder mi Ala®t ped=i es i n t
AT® o OEb w m
(A) U (b)oplp (_c)wvchp (d)ph ”e
3 0w 0w
| f&9 & &® = kabc, then the value of k is
(a) 0 (d) 4
4 ¢ m m
Il f A=¢ o then the WSUue: of
v p P
(a) 100 |
5 |I'f the area of a-6tri dmgldeg wintdh (ke dl)i ¢ ¢
(a) 12 -2 -1 22 -2 (c) (d
6 |Assertion(A) For any squar e’imatsrkiexv F
mat r i xi Bainsd sBy mmetri c matri x
Reason(R) : A square matrix B can be ¢
symmetric matri X
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711 fiA a invertible matrix,'=sAfowhehae ftada
S p P
(3A) wherg &= p
D D ¢
8 ¢ p O
| f &=x p, fitandAhence solve the follow
p_c P
2x ™"3zy= 13
3x + 2y +z =4
X +-z2y=8
9 P CQ o m p Q
Use the prodammcg of yngtryxitcessol ve the f
¢ P P X v 1
X +-32y =6
3x +22y= 3
2Ay +z =2
1dThe sum of three numbers i s 6 I f we 1
it, we get 11. By adding first and thi
Represent it algebraically and find t}
11 & -3 5g
| A= 23) 2 -43 find Asiterigl e the system of
e 1 -2y
2X3y + 5z =7T4415 3 AR #2432y
12 ez 2 -4 & -1 Og
leA:n 4 2 -4UB ? 3 4u Find BA and use of
gz -1 5[;1 0 1 29
e quaty+@zry,x- y=32x+3y+4z=17
13 e4 4 4l -1 1gp
. é é U .
Determlneé{7he1 pS@d-LEC-tZOand use It to so
€5 -3 -1 1 3y
e quak-yernsdx-2y- 2z=92x+y+3z=1
14 & -1 24-20 1
Use thegOpEOd @t 2 -3to solve the system
B8 -2 4g6 1 -
X+3z2=-9-X+2y- 22=42x- 3y+4z=-3
13Three students Ra@aom,t Modasshamdt Anlkuy st
dozen note books, 1 dozen pens and 4 j
and 8 pencils. Ankit purchases 6 note
a pen costsncid. 5c00satnsd a 1p.e5 0 . Let A an
number of items purchased by the thregd
on the above information answer the f
(i) What is the order of the matrix B
(ii1) What is the order of the matri x A
(iii1) What is the order of the matri X
OR
Find the total amount of billl by al |l t
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CONTINUITY AND DIFFERENTIABILITY

(WORKSHEET)

MCQs (1 Mark )

Q.1

Q.2

Q.3

Q.4

Q.5

The function "Quw —— is

(a) discontinuous at only one point

(b) discontinuous at exactly two points
(c) discontinuous exactly three points
(d) None of the above

The set of points where the function "Qgivenby Qw xw psi Qeisudifferentiable

@R

(b)Y -

(c) mhhHb

(d) None of the above

If @ &€& Q— ,then — isequalto

(& —

(b) —

() —

(d) —

The set of all points where the function "Qw  w s is differentiable, is
(a) mhhb (by HAOT (c) Hhm® mhh (d) Hhhb

The function "Qw w, where @ denotes the greatest integer function less than

or equal to w is continuous at

(@ w p (b) © p& ) ® ¢ d o T
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Q.6 Ifthe function ™Qw P is continuous at & p, then the value of k is

<

—ho
&

P
(@) 0 (b) 1 © p (d) 2
Q.7 The value of b for which the function "Qw ‘Uw T7h I[ w‘ P is continuous at
Tw owhp w ¢
every point of its domain is
(@ p (b) O (c) — (d)1
Q.8 ‘IOE—F is equal to
@1 (b)) p (c)0 (d) None of these
Q9 If a2 p,thenthevalueof — atw pis:
@ p (b) 1 () Q d) -
Q10 Assertion (A): Let w 0 pand w 0 p,then — ¢ 1
Reason(R); — — — —
SA-l (2 Marks)
S S ounn
Q.11 Examine the continuity of the function Qw . hQe
™ QQ 1

Q.12 Check the differentiability of the function "Qw W u§ atthe point ® .

Q.13 Find the derivative of the function: a &€ @AA OAMD.

~

ho 1

Q.14 Differentiate 888v: 0 W ¢ /
Q15 If®w i Q& i QMp w, o mhp,find —.
Q.16 If &  find —.

SA-1l (3 Marks )

Q.17 Differentiate 08 &8a Q n

Q18 fwp @ Wp w mand @ « provethat — _

Q19 If Wé i — o6 W&@provethat — -
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Q20 f w Q ,provethat — ——.

LSA (5 Marks )
Q21 Ifw OKRd ATc® | find —.

Q22 Ifw Q and w Q , prove that — _

Q.23 Differentiate 0 ¢3¢ = 088D HEm
Q24 If @ O6ATIOTaC 6OEITag provethat &0 — w— ® T
Q.25 If w ;7= showthat p W — oW— W T

Answer Keys
MCQs (1 Mark)

Q.1 (c) discontinuous exactly three points

We have "Qw ,

Clearly, ™Qw is discontinuous at exactly three points ® T ¢l C.
Q2 ()Y -

0Qw YQw at ® -, "Qw is notdifferentiable. Hence, ™Q is differentiable in
v -
Q3 (b) —

O ilie— 1Tigo T1i@€o

Q4 (c) Hhm® mhhb

06 mhao T
cchw T

0Qw YQow at ® T "Qis differentiable at @V 'Y except 0.
Q5 (b)) ® pd

The function is continuous at all real numbers not equal to integers.
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Q6 (d)2
I EQe 1 EH—  "Qp
(o] (o]

| BE—— Q

| Ed p @
p p O
'rQ C

Q7 (@ p

~

L Ebd 1 "Qp phlEte od® T 0O

Q8 (a1l

Q9 (@ p
Diff. 08 &8b

Q 0Q— 1

Q.10 (d) Assertion (A) is false but Reason (R) is true

— puh- o
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SA-1 (2 Marks)

Q.11

Q.12

Q.13

Q.14

Q.15

— -h Q@
Qo Choe 1
w QR 1
"Qt T
LHL= io ETQw - and RHL = |o ETQon -

Clearly, 0 00 YO0

"Qw isnotcontinuousat w T

v h Q@ v
® uvhQQ v

Qw
0"Q @ ‘IOE—% ioE—I'i p

YQ w ioE—l—' iOE—i— p

Clearly, 0Q @ YQ w, "Qu is not differentiable at @ v.
Let 6 OAA OAdthen & & ¢ Q0

— OARAN | Q@@ — -

— —0 — OAOAN | QB O AcA
Let @ OA+
0WME —m7 — 0 0ME O GE O ME
ci Q& [
o — & oooaOAzi = Pyt
OERAIT-=-0
COEATZ

We have @ -0 Wéw

— -o—

Let ® OE} wehave &0 | QEOEF i QtAT-O
Since, m OEF pt m — -t M - — -

Therefore, @ i Q¢OE+ | Q¢ OE+ —
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C C
Q.16 Taking log both sides
TG G il TaC

Using product rule

Ql7 w Q Y

— —Q Q " —0éilp o
G 0 @ —
Q " 3 P — P ®
Q "9 P >P ,B‘p @
P p ® CWp QW
Q Y 5 P 5> P
P p ® Glp
0 n_ P
Mp

Q18 wp W Wp ® T

P wp W ()
W —
o}
Now, — —_—
Q19 OéEi — O MED
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AT O0Ed "M WQHOE &1 60 OGE O

t — — G&h (another constant)

Diff 08 88y T
. . . Qw
PO g, T

b W—  Cow

Q.20 Taking log both sides
o TaC o o
t ol TaC 0 o
t wp 1 laC o
P ——

Diff. 08 83w

LSA (5 Marks )
Q.21 Leto ORd and 0 AT¢®

1 T6C OAMd T @EJ and T TOC O A T KT ¢

-—— OA—TT@RI 1 TCRI— OAd OAd— 1 T@RII Q@

— OHmd p 1TCEIi Qm

and ~—— OAA-T TEIc® 1 TKIcO— OAR OARA— OAR AN 1T &I

—  Ai® OARAIN TKIc® O A Al

ORI p 1TCERII Qad AT OADAN TEIW OAR Ad

Q22 I TaC Alcoand 1 TaC OEd
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Q.23

Q.25

— cOKband -—— cATcO

— cOATcdand — caOEb
7
Now, — -
Differentiate 6 & 2 088 Gin
Let @ OA+
OME —— 0 NE —— O WE O ME
ci Q& o
O WE f—_ owe OA — E(‘) (bé(.‘l)
CORATO S

Wehave @ -0 ®&Et — ———

Let © O WEWt — ——

¥ bt
— t o— OO0ENTac 6AT IOIaC
t w— —D
b —  G— OAT IOTaC 6O0ENTAC
P wW— w— W T
If @ -——, show that p W — OoW— W TL
[/ — —n
_ ‘_\,\ . ’,
p W Vp w 3 o P 5— P 0O
P p W — p OW
PP W — W— W— W
it p W — OoWw— W T
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Wor ksheet: Application of Deri

Concepts Covered

1 1. Derivative as Rate of Change

1 2. Increasing and Decreasing Functions
1 3. Tangent and Normal to a Curve

1 4. Maxima and Minima (Local/Global)
1

5. Simple Word Problems using Derivatives

Part A: Mul ti ple Choice Questions (MCQs)

Q1. Theslope of the tangent to the curvey =8k + 2 atx = 1 is:

A)0 B)1 C)-2 D)3

Q2. For the function f(x) = x*6x2 + 9x + 15, the function is increasing in the interval:

A) (1B, 0) B) (0, 2) C) (2, b) D) (0, 1)
Q3. If the normal to the curve y = x2 at a point (a, a2) passes through the origin, then a is:

A)0 B)1 C)-1 D)+1

Part B: Short Answer Type Questions
Q4. Find the equation of t he -2)atthgmintivheeexd3.nor m:
Q5. Find the point on the curve y = x2 + 7x + 10 at which the tangent is horizontal.
Q6. Show that the functionf(x) =8xk4 xj + 6 i s i nc(rle,asbB)ng in (1D,
Q7. A spherical balloon is being inflated so that its volume increases at a rate of 100 cm?/sec. Find the

rate of increase of its radius when radius is 5 cm.

Part C: Long Answer Type Questions

Q8. Find the maximum and minimum values of the function f(x) =6x + 9x + 1 on the interval [0, 4].
Q9. Find two positive numbers whose sum is 60 and whose product is maximum.

Q10. A closed cylindrical tank of volume 256°
of the tank such that the surface area is minimum.

Q1l1. Find the point on the curve y = &ax which

Part D: P-Baseduande dodel Qrezsvi &nyl €eCBSE 2023

Q12. (CBSE 2024) The function f(x) #x4x3 + 10 has local minima at:

Find critical points and classify them using the second derivative test.
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Q13. (CBSE 2023) If the slope of the tangent to the curve y = ax2 + bx + ¢ at the point (1, 2) is 5, find tf
value ofaand b givena+b +c=2.

Q14. (CBSE 2024) A window is in the shape of a rectangle surmounted by a semicircular opening. The
perimeter of the window is 10 m. Find the dimensions for which the area is maximum.

Ql5. (Model 2025) Show that the function f (x)
Q16. The volume of a cube is increasing at the rate of 9 cm3/sec. How fast is the surface area increasil

when the edge is 3 cm?

Part Bas®li Questions (Challenging)

Q17. Find the interval(s) in which the function f(x) = x/(x? + 1) is increasing or decreasing.

Q18. Find the minimum distance between the point (0, 0) and the curve y = x2 + 1.

Q19. Find two positive numbers whose product is 256 and whose sum is minimum.

Q20. A cone is being formed by folding a sector of a circle. Show that the cone of maximum volume is

obtained when the radius of the sector is three times the slant height of the cone.
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WORK SHEET INTEGRAL

INDEFINITE INTEGRAL
1. Gi_xd® f(x)+c then f(x)-=
(a)g ()l dAg( e ( d)—

2. Given, ——dx is equal to

(a)OEd-Al O+ c ( b)

(b) (c) tan x +cot d) ctanh x +c
08 ——dx 1is equal to

(a)2(sin drc x cos ( b)

(c) 2(sid)cx+ +2x co(sd)
18 Al @dx equals to
(a)Cotixx +c icot x+ x +c ( b)
(c) cot x +xT¢eo0otx xcC

2 sdogps %
2s (dghc i+ X

SHORT ANSWER TYPE QUESTIONS

1. Fi nd——dx

2. Fi ng==dx

3. Fi npd—dx

4. Fi nd———dx

5. Fi ne—dx

6. Fi ne———dx

7. Fi ng==dx

8. Findp ORI x

9. Fi n+ d x

10.Fi nA——dx

11.Fi nGQEIq @A @

12.Fi nd——dX

13 .Fi pdsidx

14.Fi nQEI BT DA @

15.Fi pe——F——dx
LONG ANSWER TYPE QUESTIONS

1. Fi nd——dx

2. Find—dx

(d)
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3. Fi ndg—dx
4. Fi ned——dx
5. Fipﬁ:dx
DEFI NI TE | NTEGARL
MCQO s
Q. NfQuestion Mar |
1| T 3ARdx 1
(a) (b) O (c) 1 (d) 2
2 7 "A@ s 1
(a) 6 (b)oO (c) 1 (d) 4
3 I—iS 1
A- A— AnFc TAATT
4 o —is 1
(a) 0 (bt (aJp g (W o
5 . @ @ Ad s 1
(a) 1 (b)O (c)?2 (d) 4
Problems for Practice
All the questions
1 Evaluate AQd

2060A1 OMGAOp @ @) dx
3%0A1T OAGRAT GATO@d x
4%0OA1 O A GROKA x

5%60A1 OABA

6 Evalgyg®tped X
7 Eval uat-edx
8 Eval uvat e

9 Eval;’u—a—\t:e:
> N

10 Eval ucaitieCAT DQOEDC
Al | t he
1 Eval ugt ed x

Eval ugt esdx
Eval uate—AQ

%)
qguestions

carry 3

carry 5
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4 Eval uate A @

5 Eval uateAQ
MCQ

1 . @+3) dx i s

(a) 8 (b) 25/ 3(c)26(8) 9
2 _ OEkdx (ias) A - A - A A
3, — i s (a) A - AAT A ¢
4 —AQ
( ar A —1 -1 (d) 21 6ég2 20L1Lo
5 TAI AP Ok
(a) | (b) 5/712(c) 1/ 3 (d1)/ 12
6, ——
(‘antr (BOATA
( cPAYA ATt ( OATA ATt
7. —dx
( &) A- »p ArIc p  Am
8 "lie—Ao
(a) 2(b) 3/74 (c) O ( &2
9 OAI] d x
(a) 1 (b) 0 (¢)  (df
10 "2 ___dx s

> n I/IA 5 .
(a) A Afo A ATt A A
11 " — =
(a) A Yo A ATt A A
12 OEGAT O dx
(a) 0(b)1 (c)2 (d)3
ASSERTI ON AND REASONI NG BASED PROBLEMS
Il n the following questions a statement o
reason Statement 2 Mar k the correct cho
(a) | f statement 1 and statement 2 1S true
(b)y I'f st atement 1 and statememndr r2Zedts taxE
1
(c) | f statement 1 i s true and statement
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(d) | f statement 1 1 s false

Now answer the following
1 St at emé OEDA BT
Statem¢ndIAQD A\ Odx
2Stat emelpt 1/ 2

Statement || ADA € ADA @if f(x)=f(2a-x)

and

statement
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WORK SHEET APRICATION OF INTEGRAL

1. Find the area enclosed by curve %449 y*= 36
(b)6 sg uni ts (b)sqg 4uni ts
(c)s® uni ts (d) s6 uni ts
2. The area enclosed between ¢inaph of y = X and the lines
x=0,y=1,y=8is
@7 (b) 14 (c) 45/4 (d)None of these
3. The area of the region bounded by the curve y? = x,fpdsyand between y = 2
andy=4is
(s) 52/3 sg. units (b) 54/3 sq. units
(c) 56/3 sg. units (d) None of these
4, The Area of region bounded by the curde=x, and its latus rectum above X @
()0 sq units (b) 4/3sq unit¢c) 3/3 sqg units(d) 2/3 sq units
5. The Area of regiotounded by curve y=x and y = is
(2)1/2 sq units (b) 1 /4 sq units (c) 9/2 sq units (d) 9/4 sqg units
6. The area enclosed by the circfry = 2 is equal to:
(a)sqg unitsq(uni?sxun)i 64 d)t 8
7. The area of theegion bounded by the parabola y=axd y = |x| is
(@3 (b)1/2 (c) 1/3 (d)2
8. Find the area enclosed between curvesy 8, y=x,x=0,x=3
9. Find the area of the region bounded by the curve y=sinx between the lines x=
x="/]2 aaxiss t he X
10. Find the area enclosed between curvesyExx, 0 O-axis O 4, X
11. Find the arez{(x, y):ix2+y? ¢1¢ x+ y} {(X,Yy): X%+ y*< 1< x+y}
12. Find the area enclosed betweeh=y4ax and its latus rectum
13. Find the area bounded by the curve y = cos x betweenxs@ x = 2°
14. Find the area of the region bounded by the catrve — p
15. Using the method of integration find the area bounded by the xjmvjg| <
16. Find the area enclosed between curves ¥, xx-2,x=1,y=0
17. Using integration find the aredtheregion @ ® 40¢ Q Wowwith x-
axis in first quadrant.
18. Il n the figu

r ven bel ow IG(mMe )= |
circle in th rst quadrant at po
given figure
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(i) The equation of the circle is

(i1 1) -ofrhdei nceot es of B are |
(iii) Area_of @&®OBM_ i s sqgq. units.
(iv) Ar (BAMB) = _ sq.
(v) Area of the shaded region is Sg. units.

19.
A child cuts a pizza with a knife.
@ U tand sharp edge of t©hRooknBd=®ed
information, answer the foll owing
(i) The points of intersection of {
figure are __ and __
(ii1) Which of the following shaded
pizza and edge of knife in the fir:

20. Graphs of two functions f(x) = sin
Based on the same, answer the foll

= COSX f_f'( x) = sinx

\_

[
|
1

lJlif.'
-
W
A

\

(1) pPfln e curves f(x) and g(x) 1in

P,
(ii) Find G@fewoval ue of

Lo
(iii) FingAidne value of

(iv) Find the value of O BIQ &
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Worksheet

Differential Equations

1. What is the degree w— the—didfarential equat
(a) 6 (b)) 4 (c) 5 (d) 3
2. The ordegraeedof the — T— UL Tiasl equation

(eo)rder 1 and deg)reer 22 and degree 2
(o)rder 2 and dledgreerl1l 1 and degree 1

3.The I ntegr athiengdi Fdetreertnta fawli sequati on

(e, (ko) (c - (d)

4. Find the particul ar solwutiiCma O @@ dii fvfeer @t
= 0. (3)

5.S0lve the differ @Rl @qwRbimon( §) ven by

6. Find the general solut+an abptdhe di fferentia
7.Solve the foll owiday wliokf ar ential equation

8. Find the particular solutilmmp of the differen
9.Find the general sol utQiCAdQdo fp tQhieQ@QWGT er ent i a
10Find the particular sobh@QtidbMp oRwtmhegdidhet ba
wh ean TU

11Sol ve the di folAé ©entwAdl© ecquati on

131| Page



WORKSHEET

VECTOR ALGEBRA
1. | g8 Yh® ocand & pg hen t E#d1 Bal ue of
» p o b) 12 c) -12 d)-p ¢lo
2. Area of a parallelogram whqQ@eaenada snal s ar
a) NCw b)) -Mgw c) 1t HoHCcQ d) None of these

3.1f @h® and@are mutually perpendicular unit vectors then the valuecof [ dHs
@ Wu b) Vo 5:) %3 d Vo
4. For what value of p , isHu HU'Q p a unit vector ?
a) - b) p c) - d) Vo
5. Which of the following vectors is equally inclined to axes

a) WHQ b HWHTQ ¢ HHTQ d-HHTQ
6. Show that the vectors@@«Y#3 @5 Gand 34 @4 (Form the sides of a rigkangled triangle.
7. cH H'® H HCOHeE & Ho HQfind_such thatis perpendicular to®  @.
8. Find a unit vector perpendicular to batk 3i + 2) + 2k andb =i + 2j + 3k.
9. Find the value of for which the two vectorg U Hu ¢'Qando Hu_ Hu "Qare perpendicular.
10 .66 ch® ocandB tthen find®t®Be value of

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

12. .Let@and Abe two vectors such thais=3 and @ = " andéxd is a unit vector. Then what is the
angle betweem® ¢ @ ?
13.1f & H HGandd H'WEE AGA A Bsudd thatd ® GandéBn o.
CASE BASED QUESTIONS
1/A. man is watciwhnghansaat oplh,ad)e oaosrsdui nmiantge tAR(adt, t h
t h

e same time he saw a bird at the coordinate pc
Based on the above information answer the follo

(&F)ind t hoe® vector
(bF)ind the distance between aeroplane and bird.

(c) Find the unit vector along ©.

OR
Find the direetion cosines of

15.Aclass Xll student appearing for a competitive examination was asked to attempt the following question

Let@&d bGée@be three nonzero vectors
(d)d Ps @ st hen find theddée@ ati on bet ween
(b)Yddhe@®are unit wectbesangbe dedsween then find
(cl &P Ot@are unit Vvedid odisamns ucrhg Itdd altel wekd®en f i n
® Q3 @ 8

OR

Find the area of té&tRasagbehbgram formed by

132| Page



WORKSHEET THREE DIMENSIONAL GEOMETRY

p8 £ OEA AEOAAOQEIT trhrhA Ih OEIAA O AT BAA T IAETAA EROA

AQo o Ao AQ@Qq Vo
2.Vector equatei onluoflLQ ‘KHaec®s ,the Cartesian
(&> — — (b — —
©— — — (d— — —
3.1 f a | ine-Mak-@nsi tahngtlhees posi tive x, —ysand z a:
(a) (b)- (cpnly -only (d)
T84 EA AAOOA AT Cl A AAArBATHOERAI Ak 08
Q- H— H- Q-
T o ¢ c

5. The equation of a line passing through the poini.(3) and parallel to vector Hug  Q is;
@w 0 ohw ¢co pha o v
Mo 6 ohw ¢ pha 0O v
Cw 6 ohw ¢co pha o6 v
o o6 ochw ¢o pha 0O v
6. . Write the vector equation of the line whose Cartesian equations is

_ Y- 5:z+6
4 2

7.Find the points on the ine— — —— at a distance of 5 units from the point P(1,3,3).
8. Find the equation of the line passing through the point of intersection of the lines-

— W& @ — — and perpendicular to these given lines.
9. Find the point Q on the line— — —— at a distance of & from the point P(1,2,3).
10.. Find the coordinates of a point where the lire-=—  — cuts YZ plane.

11 The cartesian equations of a line are 3x + 11=By 11 z. Find the fixed point through which it passes
, its direction ratios and also its vector equation.
12.Show that the linee=3HI¢ HUTQ _ Hi¢ HLCQ and P=5HIC HU* c HUIC L) are
intersecting. Hence find their point of intersection.
13. Find the shortest distance of the following lines:

b= HHCHQ _ WU HQ and P=2HI UQ * ¢ HI HICQ .
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14. Anumade a cuboidal fish tank having coordinates 0O(0,0,0) , A(1,0,0), (1,2,0) , C(0,2,0) ,D(1,2,3)
,E(0,2,3),F(0,0,3) and G(1,0,3)

F(0, 0, 3) E(0, 2, 3)

G(1, 0, 3)

/
-
-

A/(1.0.0) \
a)Find the the @Brection cosines of

b)Write cartesian a@d®uation of the diagonal
c)Find the dio@and®on rati os of

OR
Show that the lin@ B andd ® are perpendicular to each other.
15.Read the following passage and answer the questions given below:

Electrical transmission wires which are laid down in winters are stretched tightly to accommodate
expansion in summers.

Two such wires lie along the lines— —— —

og— — —
(i)Write the direcda.ion ratios of the Iline
(ii)f |lkodddhe Qéiafre the directd,or hreat if d 91 d@&ft hteh e/ al
i Qe 1 Q¢
(ii F)nd the val weanaarp péerpbedlicokar to each ¢

OR
| f t hoea nidames perpendicul ar to each other, f
through the point (I, 2,3) and parallel to 1
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WORKSHEET LINEAR PROGRAMMING
MCQs MARKS

Themaximum or minimum value of the objective function occurs at:

a) Origin

b) Boundary line 1
c¢) Corner points of the feasible region

d) Centre of feasible region

The maximum value of Z = 4x + y for a L.P.P., whose feasible region is shou
below is:

M {0, 20)

a) 50
b) 110 L0
c) 120
d) 170

»X

E(@00) AGOT

In the LPP, x O 0 and y O 0 are cs&

a) Additional equations

b) Nonnegative constraints 1
c) Inverse conditions

d) Elimination rules

If the feasible region of a linear programming problem with objective functior
= ax + by, is bounded, then which of the following is correct?

a) It will only have a maximum value.
b) It will only have a minimum value.
c) It will have both maximum and minimum values.
d) It will have neither maximum nor minimum values.
SA (2 MARKS EACH)
Minimize Z = 50x + 70y
Subiject to the constraints: 2
2x + vy O 8 x + 2y O 10 X

Solve the following LPP graphically:

Maxi mi ze: Z = 2x + 3y, subject t 2
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N~ oo o~ W N P

Maximize : P = 40x + 50y, Subject to the constraints
3x + vy O 9
x + 2y O 8
and x O 0, y O 0

ANSWERS
¢) Corner points of the feasible region
b) (2, 3)
b) 110

b) Nonnegative constraints

The minimum value of Z is 380 obtained at the point (2, 4).

The maximum value of Z is 12 at theint (0, 4).

P is maximum at x = 2 and y = 3 and maximum value of P is 230
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PROBABILITY WORKSHEET

MCQs Marks
A committee of 3 is formed from 3 boys and 2 girls. What is the probability that the commi 1
includes at least one girl?
(A) 9/10 (B) 4/5 ()35 (D)¥
A and B are events such that P(A) =0.6, P(B)=05,and A = 0. 9. What 1
(A) 0.2 (B) 0.1 (©04 (D) 0.3
fP(E)y=06,PFH. 5, and P(E zZ F) = 0.3, then e 1

(A) Mutually exclusive  (B) Independent  (C) Dependent (D) Complementary
ASSERTION/REASON TYPE QUESTIONS 1
Choose the correct options for questions 4 and 5:

Options:

(A) Both A and R are true, and R is the correct explanation of A.
(B) Both A and R are true, but R is not the correct explanation of A.
(C) Ais true, but R is false.

(D) Ais false, but R is true.

Assertion (A): If two events are independent, they cannot be mutually exclusive.
Reason(R)Mut ual ly exclusive events imply P(,
P(A Z B) = P(A) 1 P(B).

Assertion (A): If P(A) = 0, then P(A B) = P(B).
Reason (R):A null event does not affect the probability of union.

A die is thrown three times. Events A and B are defined as below:
A : 4 on the third throw

B : 6 on the first and 5 on the second throw

Find the probability of A given that B has alreambcurred.

An urn contains 10 black and 5 white balls. Two balls are drawn from the urn one after the
without replacement. What is the probability that both drawn balls are black?

A die is thrown. | f E is the event o6t he
6t he number appearing is evend then find

A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six.
the probability that it is actually a six.

A and B throw a die alternatively til!]l 0
respective probabilities of winning, if A starts first.
ANSWERS
(A) —
(A) 0.2
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10

(B) Independent
(A)
(A)

m <Ia 61°

|c €!a

©
©

and Fare independent events.
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CBSE PREVIOUS YEARS QUESTION PAI
PAPER WITH SOLUTION)

). No. EXPECTED ANSWER / VALUE POINTS Marks

SECTION - A

Questions no. 1 o 18 are multiple choice questions (MC0s) of 1 mark each.

Q1. -1 0 0
IfA=|0 1 0/, then Alis
0 0 1
-1 0 0] 1 0 0
(A) 0 -1 0 (B) 0 -1 0
0 0 -1 0 0 -l

=1 0 0 -1 0 0]
(I o0 1 0

0 1 0 0 1]
Ans -1 0 0]
(D) 0 1 IJ‘ 1
0
QE- —% A, A, & —b M, .l' My .
If vector a =31 +2) —k and vector b =1 —j + k., then which of the
following is correct 7
—* —¥ — —¥
(A) a |l b By a Lh
* » '.. »
() | b= a | m | al=]|hb|
Ans ook 1
(B) a L b
Q3. 1

| x| )
j — dx, x # 018 equal to
1 X

(A) =1 (B) 0
() 1 (Dy 2
Ans | (B) O !
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v

Q4. | Which of the following is not a homogeneous function of x and y 7
(A) v2—axy (B) x-3y
(C) sin® LAME (D) tanx—secy

r ox
Ans [ (1)) tanx—secy !
Q. Iffixi=| x| + | x—1 |, then which of the following is correct ?
(A) fi{x) 1s both eontinuous and differentiable, at x =0 and x= 1.
(B) f(x) is differentiable but not continuous, at x=0and x = 1.
(C)  [({x) 15 continuous but not differentiable, at x =0 and x= 1.
(D) f{x) is neither continuous nor differentiable, at x =0 and x = 1.

s (C) f(x)1s continuous but not differentiable, at x =0 and x = 1. 1
If Ais a square matrix of order 2 such that det (A) = 4, then det {4 adj A)
is equal to
(A) 16 (B) 64
(C) 256 (Dy 512

Ans | (B) 64 :

Q7. If E and F are two independent events such that P(E) = % P(F) = 3 then

., I
P(E/F) is equal to
1 1
(A) G (B) 3
2 T
)y — M —
(C) 3 (1) 5
Ans {C} E 1
a

08, The absolute maximum value of function fix) = 2° - 3x+ 21in [0, 2] 1s :
(A) O (B) 2
(C) 4 (I 5

A 1

ns C) 4
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8. 1 -2 -1] -2
LetA=| 0 4 —1‘~ B=|-5|,C=198 7], which of the [ollowing 1s
-3 2 1| |-7
defined 7
(A) Only AB (B) Only AC
(C) Only BA (D) All AB, AC and BA
Ans | (A) Only AB !
1
Q10. % 1
IFJ- - dr=k -2* +C, then k is equal to
o2
@ — (B) —log 2
log 2 &
© -1 m =
| 2
—1
Ans U'U 1
log 2
11. - 5 » -
2 lfﬂ}+};+ﬂl=ﬂ,|3}|=v'r3_7,ih|=3alld|ﬂh|=4,fhEn:lﬂglE
between b and ¢ is
T n
A) = B) —
() 6 (B) 1
n n
C) = Dy =
() 3 (D} )
Ans 1T
€) — :
3
. . . : : g Ay _ o
Q12. | The integrating factor of differential equation (x + 2y e 2y 18
x
- 1
(A) e* (B) —
Jy
1 L
(C) —3 (D) e ¥
y
Ans |

(B)

4
Jy
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Q13.

T

ItA=0
0

X
0| 15 a scalar matrix, then v* is equal to
y

(A O By 1

(C) 7 () =7

o =1 o

Ans

(B) 1

Q14

The corner points of the feazsible region in graphical representation of a
L.P.P. are (2, 72), (15, 200 and (40, 15). If £ = 18x + 9y be the objective
funection, then

(A) Zis maximum at (2, 72), minimum at (15, 20)

(B) %13 maximum at (15, 20) minimum at (40, 15)

(C) % is maximum at (40, 15), minimum at (15, 20)

(D} Zis maximum at (40, 15), minimum at {2, 72)

Ans

(C) Z1is maximum at (40, 15), minimum at (15, 20)

Q15.

If A and B are invertible matrices, then which of the following is not correct 7
(A) (A+Byl=B"1+a"l (B) (ABy!=pB"1a1
(C) adjiA)=] A | A7 M 1A =] A

Ans

(A) (A+B)'=DB"1+A"

Q16.

If the feasible region of a linear programming problem with objective
function Z = ax + by, is bounded, then which of the following is correct 7
{A) It will only have a maximum value.

(B) It will only have a minimum value.

(C) It will have both maximum and minimum values.

(1) It will have neither maximum nor minimum value.

Ans

(C) It will have both maximum and minimum values

017.

The area of the shaded region bounded by the curves v£ = x, x = 4 and the
x-axis is given by

(A) ird.r (B i.‘r“"d?'
D

4
(C) Ejﬂ dx (D) j,,.'? da
i i)

Ans
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Q18. The graph of a trigonometric function is ag shown. Which of the following
will represent graph of its inverse ?
ki
i 1
(A) (B)
- mid 1 L =l i w'd
-1 -1
====r X
(C) \ 2
=] IJ\]
Ans

-1 o 1

Assertion — Reason Based Questions

Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based questions carrying 1 mark cach. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R). Seleet the correct
answer from the options (A), (B), (C) and (D) as given below.

(A)
(B)

(C)
()

Both Assertion (A) and Reason (R) are true and the Reason (R) 1s the
correct explanation of the Assertion (A).

Both Assertion (A) and Reason (R) are true, but Reason (R) 15 not the
correct explanation of the Assertion (A).

Assertion (A) 15 true, but Reason (R) 15 false.
Assertion (A) 18 false, but Reason (R) 1s true.

Q189.

as f(x) = 3x - 5, vx € Z is a bijective,

injective,

Assertion (A) : Let Z be the set of integers. A function {: Z = Z deflined

Reason (R) : A function is a bijective if it is both surjective and

Ans

(D) Assertion (A) i1s false. but Reason (R) is true.
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Qz0. Assertion (A) : f(x) = {HI 5 ¥ 5'?
2k , x>5
18 continuous at x =5 for k = %
Reason (R) : For a function f to be continuous at x = a,
_tli_',“u flx) = _fli_r,.ﬂ;,r f(x) = f(a).
Ans

(DY  Assertion (A) 15 false, but Reason (R) 15 true.

SECTION B

This section comprises very short answer (V5A) type questions of 2 marks each.

Q21. | (a) Differentiate 2°°°¥ w.r.t cos? x.
OR
a2 o — o2 dy
by  If tan™! (x2 + v%) = a?, then find I
X
A
SO et u=2 *:;%ﬂ‘“”{—zm xsin x)log 2 1
5 dv
Let v=cos x:’:a=— 2C08 Xsin x 1%
()
du dx cea ¥
Now——=-—2=2" "log2 b
“wd’v dv %
dx
OR
Ansd) | tan (¥ + y*)=a’= ¥ + * =tana’ '
Differentiatebothsides wrt x,
dy
2x+2 =)
"Vch- 1
dx y
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Q22

_1§]

Evaluate : tan™! [2 sin [2 Cos

Ans

ol ]

—tan™! Esin[ 2% E]:|=t:m"[zsin£}
i 6 3

=tan™'| 2x %} tan™ 1JE=%

Q23.

» M
The diagonals of a parallelogram are given by a = 21
—p

oy M Ta
b =i +3) — k. Find the area of the parallelogram.

& My
- 3] + k and

Ans

i k
dxb=(2 -1 1|=
1 3 -1

—2i+3j+Tk

Areaof parallelogram =%|Ex f:-|

R e (7}
_E\J’{ 2) +3°47° = ;

Q24

i

Find the intervals in which function fix) = Hx?® — 3x? is (1) increasing (i)

decreasing.

Ans

F(x)=5x" 35" = £(x)="Vx(1-%)

Forincreasing /decreasing, put ' x)=0
= x=0,1
( E}Whmxe[ll,l] , F'( x)20.S0, fisincreasing when xe [ﬂ,l]
(Theintervals {ﬂ,l},[ﬂ,l]nr{ﬂ,l] canalsobeconsidered.)
( E}wtmnxe[l,m}, f'( x)<0.So, fisdecreasing when xe [l,m]
(Theinterval (1,cc)canalsobeconsidered.)
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Q23 [(a) Two friends while flving kites from different locations, find the
strings of theiwr kites crossing each other. The strings can be
— A A A B A LY A
represented by vectors a = 31 + ) + 2k and b = 21 - 2§ + 4k.
Determine the angle formed between the kite strings. Azsume there
15 no slack in the strings.
OR
{(b) Find a vector of magnitude 21 units in the direction opposite to that
—
of AB where A and B are the points A(2, 1, 3) and B(8, =1, O)
respectively.
Ans{a) | Let the required angle between the kite strings be &.
a.b
Then,cos8 =——
allb
(3E+}+ zi:](zi-zﬁ »uf:] 12 3
= 008 == = = 1%
VO+14+4A+44+16 336 421
= 0=cos™ | == | arcos™| —= by
+ 336 J21
OR
Ans(b) | BA=—6i+2j+3k 1
Required unit vector of magnitude21
—21x —6i+2j+3k "
J36+4+9
=3(~6i +2j+ 3k) or— 187 + 6+ 9k b
SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
Q26. | The side of an equilateral triangle is increasing at the rate of 3 em/s. At
what rate its area increasing when the side of the triangle is 15 em ?
Ans da
Let'a'bethesideof thetriangle,so d{=3mnfs Ve
3 .
Now areaof anequilateral triangle, A= 3 2
dA qﬁa da
s A 1%
de 2 dt
dA 3x15 453
So— =~"Ir_ :-:3=—J_cmzfs 1
'dr a=15rm E
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Solve the following linear programming problem graphically :
Maximise Z = x + 2y
Subject to the constraints :

x-yz0
x—2y=z-
x20,vy20
Ans ¥-axis
Far
el
graph
and
shading
1%
Corner Point | Value of Z=x+2y .
or
Correct
0(0,0) 0 table
A(2,2) 6 !
Since feasible region is unbounded. Plot x + 2y = 6 which has common region
with feasible region, thus £ has no maximum value, %
A X +s8inx
" 1 (a) Find: I dx
l+cosx
OR

() Evaluate :

.
4
!-::ﬂs ¥ 2sin 2x
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Ansia)

OR

Ans(b)

,rj-_:. dx
" cos® x+/2sin2x
_ dx

T2 I cos® x+/tan x

“!:l+tan x!mc‘x
dx

lan x
Puttm11=£:bsacz xdy=di
l-l'l+.l'z

mll-

=E![$+‘”Z a
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Q29

(a)

(b)

Verify that lines given by r o= {1-— I'.]'; + (A — E‘J? + (3 — E}.}E and

¥ M A A
r=Eip+ )i 420 —-1)) - (2p + 1)k are skew lines. Henee, find
shortest distance between the lines,
OR

During a cricket match, the position of the bowler, the wicket keeper

¥ M FY
and the leg shp helder are mn a hine given by B = 21 + 85,

>N A = . A : .
W =61 +12j and F =121 + 18; respectively. Calculate the ratio

in which the wicketkeeper divides the line segment joining the
bowler and the leg ship fielder.

Ansia)

Rewriting the lines, we get
ﬁ=(}—2_}+ EE'}+..1|:—F+:,F—EE'} and ﬁ=(?—j—ﬁ}+y(?+2j’—2§}

Let 4 =i—2j+3k, 4,=i— j—k b=—1i+ -2k, b=1i+2j-2k
Note that the dr'sof given lines are not proportional so, they are not parallel lines.
The lines will be skew if they do not intersect each other also.

i ok

Hered, —4,= j— 4k, b xh=—-1 1 -2=2i—4j—3k

1 2 -2

Consider(3, -3, ).(b x b,)
=(j- 4k).(2i - 4j - 3k)=820

Hence lines will not intersect. So the lines are skew.

Shortest Distance=

(5. -3) (i 5),
i)
8 ]

" J1116+9 29

15 4 15

OR

Ans(h)

Let the wicket keeper divides the line segment in ratiok: 1

. kF+1.RB
W+ 1.5

a5

k+1 B{I, 80} W EEJI.I:IJ F{i 0800

o +12)a( 2k 42);, (18K+8),

+1 k+1

2

= h=—
3

Hence, the required ratio is2:3
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(a)

(b)

The probability distribution for the number of students being absent
in a class on a Saturday is as follows :

X Jof2 |4
_ P(X) 1] I 2p I ap

Where X 18 the number of students absent.

a

P

(1) Calculate p.
(ii) Calculate the mean of the number of absent studentz on
Saturday.
OR

For the vacancy advertised mn the newspaper, 3000 candidates
submitted their applicationz. From the data it was revealed that two
third of the total applicants were females and other were males., The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test 1= 0.4 and that a female getting a
digtinction 18 0.35. Find the probability that the candidate chosen at
random will have a distinction in the written test,

Ansia)

(i)Sincey’ P( X)=1= p+ 2p+3 p+p=1

1
= p=—

7

(ii)Mean=%" X.P(X)=0(p)+2(2p)+4(3p)+5(p)

1
=21 p=21| — |=3

OR

Ans(b)

LetE, :Theapplicantisamale
E, :Theapplicant isafemale
A :The candidate chosen will have distinction in the written test.

P(E)= %,P{EJ=§,P{A| E,)=04,P(A| E,)=0.35

~P(A)=P(E)P(A|E)+ P(E)P(A|E)

=l x0.44 E = 0.35
3 3

11
30
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Q31. | Sketch the graph of y = | x+ 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x = 0, using integration.
praph
1 mark
Required Area
L]
La
= _[ ydx
-3
L]
=2[(x+3)dx "
=3
L ]
[(,H ﬂ
=2 by
2
=3
=ﬂ L&
SECTION D
This section comprises long answer (LA) type questions of 5 marks each.
Q32. i 2
(a) If u'ri —x* + Jl—}'z = a(x — v), then prove that d—}= . :’ﬂ .
dx  §1-x®
OR
f 2.,
(by Ifx=a|cost+log tanﬂn and y = sin 8, then find d—'i_: atf= =,
\ 2) e 4
Ans(a) | Let x=sin A, y=sin B=> A=sin"' x, B=sin"' y 1

sl- 2+ .Jl— ¥ =a(x-y)

=05 A+ cos B:a{si.n A —sin B]

pead AT B) o [A=B)_,.  [A+B), (A-B .
= LC05 5 Cos 2 = LdCDs 2 51mn 2

::-mt['q;ﬂ]=a=}.4—3=2mt"a 1
=sin™ x—sin”' y=2cot"' a Lo
differentiate bothsideswrt x,

1 1 dy_, 1%
Vi-¢ J1-y dx

1_

-y

de Y1- &

OR
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Ans(b
o x=a[cmﬂ+hglang}
ﬁ%:a —sind+ ﬂ:u:secif:u:l I
tan z 2
2
2
=a{-sinﬂ'+ 1 J:a 1-3n # %
sind sin &
dx
— = acotd cos &
10 acold cos Iy
dy
Also, y=sin# = E:cmﬂ "
. dy_tané 1
“dy a
Differetiating wrt x,
#y_sec's do
a dx
_sec’ ftan & 1
= =
dy] 2l 1
=2 P
4

Q33. | Find the absolute maximum and absolute minimum of

function f{x) = 2x* — 1522 + 36x + 1 on [1, 3].

Ans F{x}:Ef‘-lﬁf-b I6x+1

= f(x)=6( ¥ -5x+6)=6(x-2)(x-3) 1
f'(x)=0=> x=2,3¢[1,5] 1
MNow .ﬂ:l}:EJl. ﬂ:E}:EH. f{ﬂ}:gﬂ. .F(E;I:EE 2
Hence, theabsolute maximum value is 56 and the absolute minimum value is 24. 1

Q3. | (@) Find the image A’ of the point A(1, 6, 3) in the line %— -";1 - ‘: =
Also, find the equation of the line joining A and A',
OR
.. . . X453 yv+3 z-06 . .
by Find a point P on the line I = r = such that its distance
from point Q(2, 4, —1) is 7 units. Also, flind the equation of line joining

P and Q.
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Ans(a - - *
= Theequatlnnnfghenlinelsf:%l:%?:ﬂ, I
Any arbitrary point on the line is M(4,24+1,31+2) . 1
dr'sof AMare<4-1,24-5,34-1>
Herel{1-1)+2(24-5)+3(34-1)=0 1
=i=1 - t
2. M(1,3,5)is the foot perpendicular of the point A to the given line.
Let image of point A in the line be 4'(a, #.¥)
Since M is the mid-point of AA',s0 .w[ 1;“.""‘;"3, > "]: M(1,3,5) e
= A'(1,0,7)is the image of A. 1
Also, Equation of AA'is x-1_y-6_z-3 1
0 =3 2
OR
Ans(b) x+5 y+3 z-6
The given line is = = =Aand Q(2,4,-1
¥ 1 4 =4 G{ ]
Anyrandom point on the line will be given by P (41— 5,44 3,-94 +6) 1
Since PO =7=5,(4-7)" +(44-7)" +(-04+7) =7 1
=98(A7-24+1)=0=4=1 ’
Hence, the required point is P'l: —4,1,—3] 1
The equation of line PQis ~- > = Y= _#+3 o x-2_y-4_z+1 .
3 2 b 3 2
Q33. | A school wants to allocate students into three clubs : Sports, Music and
Drama, under following conditions :
. The number of students in Sports club should be equal to the sum of
the number of students in Music and Drama club.,
. The number of students in Musie club should be 20 more than half
the number of students in Sports club.
. The total number of students to be allocated in all three clubs are
180.
Find the number of students allocated to different clubs, using matrix
method.
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Ans

Let x, y and z be the no. of students allocated to Sports, Music
and Drama clubs respectively.

Here, x= y+ z._g-f=§+ 20, x+ y+ z=180

= x—y—i=0x-2y=—40,x+ y+ =180
Givenequations canbe writtenas AX = B

1 -1 -1 0 X
where, A=|1 =2 0 |,B= —4“]1.1': ¥
1 1 1 180 z
|Al=—4z=0=> A" exists.
-2 0 -2
adjid=|{=1 2 =1
3 -2 -1
(2 0 2
A":ﬁxadjd:% 1 =2 1
-3 2 1
X=A'B

2 0 2|0 a0

1 =2 1||-40|=|65

=3 2 1]J{180) |25

SLx=90, y=65,2=25

Number of stodents allocated in sports, music and drama are
90, 65 and 25 respectively .

s |

1%

SECTION E

This section comprises 3 case study-based questions of 4 marks each.

Q36.

L S 5 P

A technical company is designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into
two sections.
Let the length of the side perpendicular to the partition be x metres and
with parallel to the partition be v metres.
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Based on this information, answer the following questions :

(i)  Write the equation for the total boundary material used in the

boundary and parallel to the partition in terms of x and v.

(i) Write the area of the solar panel as a function of x,

(i11) (a) Find the critical points of the area function. Use seccond

derivative test to determine critical points at the maximum

area, Also, find the maximum area.

OR

{i1i) (b) Using first derivative test, caleulate the maximum area the

company can enclose with the 300 metres of boundary material,

considering the parallel partition,

Ans

(f)2x+3y=300
(H}A:A}':%{Eﬂﬂ-zx}

(iif)(a) A= :(m-zx}=;[mx-zf]

— E=1(3m—4.1'}
dy 3

idA
For critical points, put e =0=x=73

dtA 4
Ao, ==—<0,. 50, Ais maximumat ¥x=75
dx’ 3

Also, maximumareais A= %(m- 150) =3750m"
OR
X 1
() (b) A= 3(3m-n}=3[3m£-zf]

== ﬁ=1(3m—41’}
dy 3

idA
For critical points, put e =0=x=75

idA
AEE changes its sign from positive to negative as x passes through

x =75 from left to right, whichmeans x=75is the point of maximum.

Also, maximumareais A= E(am- 1511} =3750m*

3

Note : Full credit to be givenif thestudent takes equation as
2x + 2y =300 or 2x +4y =300 or 4x+ 4y = 300 or 4x+ 3y = 300
Thesolutions of sub-parts will differ and marks may be given accordingly.
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A class-room teacher is keen to assess the learning of her students the
concept of “relations” taught to them. She writes the following five
relations each defined on the set A=1{1, 2, 3} :

R, =1{(2, 3), (3, 2)}

R, =1{(1. 2), (1, 3), (3, 2)}

Ry = 1(1,2), (2, 1), (1, 1)}

R, =11, 1), (1, 2), (3, 3), (2, 2)}

R.=i(1, 1), (1, 2), (3, 3), (2, 2), (2, 1), (2, 3), (3, 2)}

The students are asked to answer the following questions about the above
relations :

(1) Identify the relation which is reflexive, transitive but not symmetric.

(11) Identify the relation which i1s reflexive and symmetric but not
transitive.

(111) (a) ldentify the relations which are symmetric but neither reflexive
nor transitive.

OR
(1ii} (b) What pairs should be added to the relation R, to make it an

equivalence relation ?

Ans

(i) R, 1

(i) R !

(#if)(a) R, and R, 1+1
oRr

( ##)( b)Requiredpairs tobeadded tomake the relation R, asanequivalencerelation are:

(1,1).(2,2).(3,3).(2,1),(3,1)and(2,3) 2
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A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. From the past data with the
bank, it 15 known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 70% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable
rate 1s 5%, 3% and 1% respectively.

Based on the above information, answer the following :

(i}  What is the probability that a customer after availing the loan will
default on the loan repayment ? 2

(11} A customer after availing the loan, defaults on loan repayment.
What is the probability that he availed the loan at a variable rate of
interest ? 2
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Aiis

E, :customer avail loan on fixed rate

E, :customer avails loan on floating rate
E, rcustomer avails loan on variable rate
Ac:the person defaults on the loan

P(E) =10 P(E) = P(E) =1

P{A|EL}=%.P{A|E!}=%.P{A| g}:ﬁ

()P(A)=P(E).P(A|E)+P(E)P(A|E)+P(E)P(A|E)
1.5 2.3 7. 1

18 9

= or
1000 500

(#)P(E,| A)=

P(E)P(AlE)
P(E).P(A|E)+P(E,).P(A|E)+P(E).P(A|E,)
7 1

X
_ 10 100
18

1000
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PAPER (WITH SOLUTIONS)

Q). No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION-A
This section comprises multiple choice questions {MCOOQg) of 1 mark each.
The projection vector of vector a on vector b is
l. — ® —r *
g * = |
A) lﬂ' : hz]h B) 5>
b I b
» oF > =+}
a-b a-b |
€ (D) ( ; _JJh
lal Woal®
Ans (A0 (Lb_) b 1
||
2. The funetion f{x) = 2* — 4x + 6 is increasing in the interval
(A) (0, 2) (B) (=, 3]
(C) [1. 2] () [2, =)
Ans (D) [2,00) 1
3. 2
If fi2a — x) = f{x). then [t’{.ﬂ dx is
0
Za a
@ [ %) ax (B) jfm dx
0 0
i1 il
(C) EJ fix) dx (I EJ f(x) dx
b 0
Ans (D)2 [ fx)dx 1
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) 1 12 4v]|
' IfA=|6x 5 2x|isasymmetric matrix, then (2x + v) is
B 4 6|
(A) 8 By 0
(Cy 6 Dy 8
Ans (D) 8 1
If v =sin""x, =1 = x = 0, then the range of v is
5. -
(A) | J (B) [ =, {J}
\ 2 2
w -7
—_— —. 0
© |50 ® (o]
Ans (B [—E 1
If a ling makes angles of H—:.:—r:nmi i with the positive directions of x, v
6. and g-axis respectively, then s
(A _—:unl_'..' (B) Emﬂj‘
3 3
© = o +=
3
Ans Mo option 15 correct. Full marks may be awarded for attempling the question. 1
If E and F are two events such that P(E) > 0 and P(F) # 1, then P(E/F)is
7. .
LTl —
Y P(E) (B 1= MEF
Pilv)
~-HEUF
i) 1=MEF (1} LI'_UH
]
An: 1-F{EUF) 1
Ang (I T
Which of the following can be both a symmetric and skew-svmmetrie
miatrix 7
8. (A1 Unit Matrix (B} Diaponal Matrix
(C) Null Matrix (D) Row Matrix
Ans () Mull batrix 1
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The equation of a line parallel to the vector 37 + 3 + 2k and passing
g, through the point (4, =%, 7115
(A) x=dt+3 yv==dt+1,z=Tt+2
(B) r=M+d,vt+d2=21 47
(C) x=3t+4d,y=t=32=2t+7
(I s=3t+d,v==t+3 z2=2t+7
Ans Clx=3t+dy=t—-3,z=2t+7 |
Four friends Abhay, Bina, Chhaya and Devesh were asked to simplify
i, 4 AB + 3(AB + BA) = 4 BA, where A and B are both matrices of order 2 x 2.
It is known that A« B« L and A~V « B,
Their answers are given as
Abhay @6 AR
Bina : TAB-BA
Chhava: 8 AB
Devesh @ 7 BA = AR
Who answered it correctly ?
{A)  Abhay (B Hina
{C) Chhaya (D} Devesh
Ans (B) Bina 1
A cylindrical tank of radius 10 cm 13 being filled with sugar at the rate of
. .]IHI x c:?:a':.".u. The rate, at which the height of the sugar ingide the tank 12
||:|.|'|'|"]|.!'|||::I|._'._ LB -
(Al 0.1 emis (B 0 emis
(1 emfs (I 1.1 emis
Ans (C) 1 em's |
Let poand g be two unit vectors and « be the angle between them., Then
12 (p + q) will be a unit vector for what value of « ?
A) 3 (B} s
S 2n
(] 2 () r
Ans (D) ‘!_: 1
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The line x =1+ Hp, v = =5 + p, £ = =6 =3p passes throwgh which of the
13 following point ?
(A (1.=56) (B (1.5 6)
0y (1, =5, =) [y (=1, =5, G}
Ans (C1il, -5, -0) 1
If A denotes the set of continuous functions and B denotes set of
14 differentiable functions, then which of the following depiets the correct
' relation between set A and B?
(A) @H (B) @.-".
(Ch (‘B (D @@
Ans
@Jﬁ I
(B)
The area of the shaded region (fgure) represented by the ourves
5 v =22, 0<x<2and v-axis is given by
.El 2I
(A) | de ® | |y
.l.'l ‘I'I
I i
() [13 dax {m [ Sy dy
0 0
4 —
Ang (D) [ fydy I
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A factory produces two products X and Y. The profit earned by selling X
and Y is represented by the objective function Z = 5x + Ty, where x and y

16. are the number of units of X and Y respectively sold. Which of the
fallowing statement is correct 7
(A} The objective function maximizes the difference of the profit earned
from products X and Y.
(B} The objective function measures the total production of products X
and Y.
(C) The objective function maximizes the combined profit earned from
selling X and ¥,
(1) The objective [unction ensures the company produces more of
product X than product Y.
Ans () The objective function maximizes the combined profit earned from selling X and Y 1
If A and B are square matrices of order m such that A® = B* = (A = B) (A + B),
17, then which of the following 15 always correct ?
Ay A=H (B} AB=HBA
i) A=DorB=0 im A=lorB=1
Ans (B1AB -~ BA 1
If p and g are regpectively the order and degree of the differential equation
B
IR, d fdy | _ .
—| = =0, the -
d.‘c{d.‘c | o {p = ahis
(A) 0 (B} 1
o) 2 (I 3
Ans By 1 |

tuestions number I9 and 20 are Asserfion and Reason based gquesfions, Two
slatements are given, one labelled Assertion (A) and the other laobelled Reason
(R). Select the correct anzwer from the codes (A), (B), (C) and (1)) as given below.

(A)  Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A

iB) Both Assertion (A) and Beason (R) are true, but RBeason (R) is nof
the correct explanation of the Assertion (A),

(C)  Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) iz [alse, but Heason (R} i3 true.
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Assertion (A) ¢ A=diag |3 5 2] is a scalar matrix of order 3 = 3,
19, Reason (K) @ If a diagonal matrix has all non-zero elements equal, it
iz known az o sealar matrix,
Ans () Assertion (A) s false and Eeason (R) 15 true. 1
Assertion (A) ¢ Every point of the feasible repion of a  Linear
20 Programming Problem is an optimal solution,
Reason (R) ¢ The optimal solution for a Linear Programming Problem
exists only at one or more corner point(s) of the feasble
g,
Ans (D) Assertion (A) s false and Beason (R) 15 true. 1

SECTION-B

This section comprises 5 Very Short Answer (WEA) tvpe questions of 2 marks each.

21

{a) A wvector a makes equal angles with all the three axes. If the
magnitude of the vector is 543 units, then find @,

OR

b)) Ifa andfi' are position vectors of two points P and Q respectively,

then find the position vector of a point R in QP produced such that

QR = gmﬂ.

21 {a) Ans

Let ct be the angle which the vector 3 makes with all the three axes.

Then 3cos®a = 1

1
= [0S0 = —=
V3

The unit vector along the vector d L_ (I+]+ .ﬁ']
L]

d=5(i+j+k)

OR
Ab)Ans | F— T '
R(x) Pla) Qip)
QR _3
Qr 2
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Hence, B divides PO, externally, in the ratio 1:3.
- X Y
The Position vector of B = x = 'Il_m “; £

22

n
4

Evaluate : J J1+s8in2x dx
i

Ans

L]
Given definite integral fl_;_‘ J (sinx + cosx)*dx

I
q

= f (sinx + cosx)dx
1

T
= [—cosx + sinx];

23

FFind the values of *a’ for which f{x) = 511 x=ax + b 18 inereasing on K.

Ans

f(x)=cosx —a

For fix) to be increasing, f'{x) = 0
[e.,cosx =da

Since, -1 =cosxr =1

=a=—1

Hence, a € (—oo, — l]. (Also, accept a € (—oo, —1))

24

' . 5
If & and b are two non-collinear veetors, then find x, such that o = (x = 2)

a+boand [ =3+ 28 - 2h are collinear,

Ans

i and ,ﬁ’ are collinear
x—2 1

= =—
i+idx -2

1%
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4 Y
25
& . .
. . dy x=y
(a) Ifx= eY, then prove that = .
x xlogx
OR
2x-3,-3sx=s-2
(b) If fix)=
x+1 ,—-2<x<0
Check the differentiability of f(x) at x = -2.
25 (a) v = E‘-‘%
Ans ¥
= logx =—
¥
= ylogx = x ¥
Differentiating both sides worto x, we get
¥ dy 1
=~ +logx—=1
x ogx dx
i —
_dy _x-y
dx  xlogx o
OR
25 (b) Lf'(-2) = im0 (h> 0)
1—+1¥ -
An:
e C2(—2—h)—3—(-T)
= lim
R~ —h
=lim2 =121 l
fe—0l
r _ge Fl=24R}-F-2)
Rf'(=2) = lim———— (h=0)

o =2+n+1-(-7)
= (i
=11 h

., b+h ' a
= lim—, which does not exist, i.e., RHD does not exist.
h—0 1
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Therefore, the function is not differentiable at -2,

Mote: (1) It a student finds only RHD and concludes the result, full marks may be awarded.

(2] If a student proves that the function 15 discontinuous at -2 and hence not differentiable at

-2, full marks may be awarded.

SECTION-C

This section comprises 6 Short Answer (5A) type questions of 3 marks each.

26

(a) Solve the differential equation 2(y + 3) = xv ? =0; given (1) ==2.
-

OR
(b)  Solve the following differential equation :

. dy
(1+ x4+ 2xy = 422,
dx

26(a)
Ans

Giiven differential equation can be writlen as
TL dy = id.r
=[(1 —ﬁ] dy =2 [~dx
=y — 3og|v+ 3| = Llag|x|+ C
ye 2 whenx=1=0=-2

Hence, the required particular solution is
=y — 3logly + 3| = 2log|x| -2

OR

1%
L

26{b)
Ans

Ciiven differential equation can be written as

dy Zx Ax’t

2 T ot o which is linear in y.
1k F
I—=dx _ logll+x®) _ z
LF. =g 1™ =g =1+x

The solution 15 given by

¥il+x%) =J’4.r2dx

. 4 .
=:_'|.-'I:l+x1}=5.=:"+ﬂ'

4x1
=+ L-
I1+x*) {1+x%)

ary = . which is the required general solution
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7.

Let I be a velation defined over N, where N iz set of natural numbers,
defined ag “mBn if and only if m iz o muoltiple of 1, m, n € N." Find
whether R is retlexive, symmetrie and transitive or not.

Ans

28

Letx € N. Then we know that x is a multiple of self
= xRx
Hence, B is reflexive.

We have 2, B € N such that ¥ is a multiple of 2
= BR2

But. 2 is not a muliiple of 8. Hence, 2 is not R-related o 8.
Therefore, B is not svimmetric.
Let x, v, 2 € N such that xRy, yRz
Then x = my, ¥ = ne for some m, i € N
= X = mnz = x = pz, where p = mn € N. Hence, xRz

Therefore, B is transitive.

Solve the following linear programming problem graphically :

Minimise Z = x = 5y

subject to the constraints :
x=yz0
-x+2y22
xzd,vsd, vzl
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Ans
Correct
graph
and
shading
1%
Corner point Value of Z = x — Sy 1
A(3,25) )
B(3.3) -12
C4. 4 -16
D (6. 4) -14
The minimum value of Z is -16, which is attained at x = 4, y = 4. Y%
1 Y ; "
(a) Ify=log IJ—' J . then show that x(x + 1)*y, +(x + 1)y, = 2
29 S )
OR
(b) Ifol +y+yfl+x=0,-1<x<1,x#y, then prove that ﬂi: =l =
dy  (14+%)°
29(a) The given function can be written as
Ans y=2log(x+1)—logx
2 1 xr—1
FPYhWE—m——=—
x+1 x x(x+1) 1
- x—1 . 1
= (x =—=1--
( V1 = =
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1
=:-{x+lj|}r2+}r1=;

; 1
Sx(x+ 1)y +xlx+ 1)y =1 +;

=xx+ 1w +xx+ )y, =14+1—(x+ 1)y

=x(x+ 1)y +(x+ 1)y, =2 1
R
Ang =x/l+y=—wil+x
=2 (1+y)=y"(1+x) b
=x-yx+y)+xplx—y)=0
=x-yx+y+xy)=0 |
¥x#y=x+y+axy=10
—x
B =
Y 1+x 14
_dy_ -1 !
dy {1+ x)*
{a) A die with number 1 to 6 15 biased such that P(2) = %Emd probability of
30

other numbers is equal. Find the mean of the number of times number 2
appears on the dice, if the dice is thrown twice.
OR

(b} Twao dice are thrown. Defined are the following two events A and B :
A=, vi:x+v=8, B={lx v):x= 3}, where (x, v) denote a point in
the sample space.

Check if events A and B are independent or mutually excluzive.

300a) BE . P
P(2) _E,P{anynthm number) = l_ﬁ_ﬁ e

Let X represent the Random Variable “the number of 2757

Ans

Then X =0, 1,2 14
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The probability distribution is
X PX] XX
0 7 7 49 0
—_—— e ——
10 10 100
i 3 7,4z Z 1
10" 10"~ 00 100
2 3 3 9 18
1010~ 100 100
an = ¥ === v
Mean = 2 XP(X) = = 0.6
R
A0h) A=1{(38),(45)(54)(63)
A s —=2_1 =2_Z= |
e F{d) ECIE P(E) | 6
P(ANE) = i
( ) =% 12 Y
5
P[ﬂ)foE)=a#—- P{A N E) |
Therefore, A and B are not independent.
A and B are not muinally exclusiveas AN B = @ ¥
. 1 Xx+a
3l Find: | —
X X=d
Ans 1l x+a 1 1 l
[ = j’——dl’ = | ——dx+a | ———dx
JXAxt —at Vxt —a® xWxt —a*
— X
— ' _ a2 -1
_lﬂg|}:+-,,.'}: a|+5|:|: {a)+[ 1+1
SECTION-ID
This section comprises 4 Long Answer (LA) tvpe guestions of 5 marks each.
Using integeation, find the aren of the region bounded by the line
12 v =52+ 2, the £=axiz and the ordinates ¥ ==2 and x =2,
Ans
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¥ Correct
y ={c + 2 sketch
2 and
shading
140
2
B
E
'l
{3 10 -R . - 1.ll
The required arca
_% 3
= J- (5x + 2)dx +J-zf5x+23:1.r l
s -
_|[(sx + 2)%] 5 N (Gx + 2)°
w |, 10 |
o N 144 104
T10 10 5 1
2
. r“+x+1
Find : ~ dr.

33 (x +2)(x~ +1)

Ans “+r+1 B A +Bx+r: "
(x+20x*+ 1) (x+2) x+1 B
Getling A ==,8==,C =1 1%
Given integral = 2 Lﬂ'.n: +1_r 2 dx +

- 5 x+id 5 +1
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3 1 1
= Elngp: + 2| +E]u:rg|[:cd +1) +Eran"x +C

(n) Find the shortest distanee between the lines ;
x+1 y-1 z-9

34 and
2 1 -3
x=3 y+15 =z-9
2 -7 5
OR
(b) Find the image A" of the point A(2, 1, 2) in the line
l:7T= 4? + E:{ + 2k + i ﬁl —j — k). Alzo, find the equation of line
joining AA’, Find the foot of perpendicular from point A on the line [
3d4a) The vector equations of the lines are
Ans F=—1+]+9k+ A2+ — 3k)

F = 3f —15f + 9k + u(2i — 7} + 5k)
i, = —i+j+9k a, =3i—15] + 9k
b, =2i+j—3k, b, =2i—7j+5k
@; —d; = 41 — 16]

I L _
byxb,=|2 1 —3|=-16i-16j— 16k
2 -7 5

OR
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34(h

Ans

A2 1,2)

A’ (a, B, y)

Let the image of A in the line be A'(a, £,v)

The point F, which is the point of intersection of the lines { and AA°, will have coordinates
(Ad+ 4 -4+ 2, -4+ 2) for some A

DesofAPare << A+ 2, —A+ 1, 4=
AP 1!
(A+2)—(—-Ad+1)—(-4)=0

) . . 11 7 7
Therefore, the coordinates of P are ('_1 '3 .;:I

P is the mid-point of 44"

24a 11148 7 24y 7
=72 "3z 372 "3
6 11 8

sa=3.6=5r=3

. - 16 11 8
The coordinates of the image are 5 _1}

The equation of 44" is

r—2 y—-1 z-2
-8 T2

3 3 3

or,

3(x—2) 3y-1) 3(z-2)
5 4 1

'
L -
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~4 4 4 1 -1 1
(a) Given A =|-T7 1 3 |and B =

-

-2 =2, find AB. Hence, salve

35 1
B =3 =1 2 ] 3
the svatem of linear equations :
r=y+z=4
r—2yv—2z=9
Zx+yv+dz=1
OR
1 2 0]
(hy IfA=|-2 -1 -2{, then find A~
o =1 1
Hence, solve the system of linear equations :
r==2v =110
qrx—v—z=8
Iy +z=7
35(a) B 0 0
AB =0 8 0|=8 2
Ans o0 8
The svstem of equations is equivalent to the matrix equation:
4 X
BY =C, whereC = |9 .X=[}-'] ¥z
1 z
=X =F"C
AB =8I
1
= [~ = E.rq 1
1 -4 4 41014 24 3
K=E—'.T" 1 3|9 ==]—-16]= -2
5 =3 -1]l1 —B -1
cx=3y=-2z1=-1 1%
OR
35(b) |4l = 1% 0= 47" exists. 1
Ans -3 -2 —14
adjia=|2 1 2 )
2 1 3 ]."?
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. -3 —Z —4
ATt = madia=fz 12
z 1 3

The given system of equations 15 equivalent to the matrix equation

10 X
ATX = B.where B= | 8 .:-:=[y]
T z
=X=(A")1B
=X=(A"1'E
-3 2 21[10 0
=X=|-2 1 1||8|=]|-5
-4 2 3ll7 -3

sx=0y=—-5z=-3

1'%

36,

SECTION-E

This section comprises 3 case siudy based questions of 4 marks each

A school 15 organizing o debate competition with participants as speakers

8 =18, 8, 8; 5, and these are judged by judges J = {J,, J., J,). Each

speaker can be assipned one judge. Let R be a relation from set 8 to J

defined as B = {(x, ¥) : speaker x is judged by judge v, x ¢ 5, v e J).
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Boeed on the above, answer the following :
1)  How many relations can be there from 8 o J 7 1

) A student ientifiea o function from 5 to J aa §= [(8, 1), (5, J.)

(= o J.ﬂ.l. 1H|. dob) Check if it ia bajective, 1
{iii) (a) How many one-one functions can be there from set S taserd ? -
R

i) (b Another student conssders o relotion By = {5, 5,), 5, 5} in
sl 5, Write minimum ordered paies to be included in R, so that

K, s reflexive hut not symmerrie. 2

36 Ans (1) | The number of relations = 243 = 212 1
36 Ans (1) | Since, 55 and 54 have been assigned the same judge [, the function is not one-one.
Hence, it is not bijective. l
36 (i) (a) | There cannot exist any one-one function from 35 to Jas nfS) = n(]). Hence, the number of 2
one-one functions from S to J is 0
OR
3a (i) (b) | To make Ry reflexive and not symmetric we need to add the following ordered pairs:
(5,50 (55,550, (59 540, (5,.5,) 2
Three persons vie, Amber, Bonz and Comet are mansfacduring cars which
rum on petrol and on battery as well, Their production share in the market 15
B, A0 and 10% reapectively, O thear respective production capacites,
37. 20, 10% mivl 5% cars respectively are electric (or battery oporated)

Bised on the above, answer the following :

(it (&) What is the probability that a randomly selected car is an

electrie car ¥ 2
i

(i () What 15 the probabality that a randomly selected car is a petrol
car 7 2

(1) A ecar 2 seleebed at random and is found 4o be elestric. What is the
pevhahility that it was manufactured by Comet ? 1

(iith A car i= selected o8 mndom and i found fo be elestrie. What is the
prohahility that it was manufnctured hy Amber or Bonm ¥ 1
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3T} (a) Let A = Amber manufactures the car
Ans B = Bonzi manufaciures the car
C = Comet manufactures the car
E = The selected car 15 electric
PiA —Eﬂ PE!—E‘:I FC—ID
(4) =Top+ P(B) = 155 P() = 155 %
E E E
P(E}y=P{A)x P (—) + PRI =P (—:] +P(C) = P(=)
A i} i
B a0 20 N 30 10 N 10 5
=00 " 7100 " 100 100 © 100 100 l
155 31
T e— ﬂr' —
1000 200 v
OR
ITiHb) Let A = Amber manufactures the car
Ans B = Bonzi manufaciures the car
C = Comet manufactures the car
E = The selected car is a petrol car
PiA) = 60 PR = 30 PiC) = 10 L
) =Too’ =100 "¢ = Too '
E E E
P(E}=P(A)x P (—) +P(B)x P (—) +P(C) % P(=)
A B N
B a0 B N 30 a0 N 10 a5 I
=100 " 100 " 100 100 © 100 100
B45 169
=—ar —— ba
1000 200
e . E
E/ P(E)
10 5
_ 100 ™ 100
E'szﬂ+3Dxm+mx 5
1007 100 ° 100 7 100 ° 100 7 100
50
_ Toooo _ 1
1550 31 l
10000
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37(it1) P M_’l3)=1_p(£)=1_i=3_0 1

E E 11 3
Ans
38.
A small town i3 analyzing the pattern of a new street light installation,
The lights are set up in such a way that the intensity of light at eny pont
x matres from the start of the streer ean be modelled by f(x) = e sin ¥,
where x is in metreg,
Based on the above, answer the follow:ng :
(i) Find the intervals on which the fix) is increasing or decreasing,
xe |0 =] 2
(it} Verify, whether each critical point when x 2 [0, n] ig a point of local
maximum or Jocal minimum or a point of inflexion. 2
{i) Ans f'(x) = e*(cosx + sinx)

For critical points, f'(x) =0
= cosx +sinx =10

= cosx = —sinx Y2
For x to be a critical point x € (0, ), hence, x = 3‘5 Y
For all x € [o,i"f], fl(x)=0
Hence, /is increasing in [0,37"] 14

Note: If a student concludes the answer in any of the following intervals, full marks may be
awarded:

an 3 In
(07 er[oF) or 03
Forall x € I:’T",n],f'(x) <0
Hence, fis decreasing in [37",11] Y

Note: If a student concludes the answer in any of the following intervals, full marks may be
awarded:

an In an
& mor (5, or [, m)
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{i1) Ans

i . s s
X¥=—sa critical point

[ (x) = e*(cosx — sinx) + e*(cosx + sinx)

= Ze"cosx

() =

im . s < .
Hence, 5 lsa point of local maximum.

by
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PAPERS

Greneral Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(it)
(iiL)
{17
fu)
(vi)
(vit)

(viii)

(ix)

This question paper contains 38 guestions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.
In Section A, Questions no. 1 to 18 are multiple choice guestions (MC@s) and

quefiﬂns number 19 and 20 are Assertion-Reason based questions of 1 mark
eac

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
gquestions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 85 are long answer (LA) type questions
carryving 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 guestions in Section E.

Use of calculator is not allowed.

SECTION A

This section comprises multiple choice questions (MC@s) of 1 mark each.

1.

The principal value of sin‘l[sin[— %J] is :

A) - 23—“ (B) - %
i 2
© 2 @

If A and B are square matrices of same order such that AB = A and
BA = B, then A2 + B2 is equal to :

(A) A+B (B) BA
ic) 2(A+B) (D) 2BA

For real x, let fix) =x%+ 5x + 1. Then :
(A) fis one-one but not onto on R

iB) fis onto on R but not one-one
(C) fis one-one and onto on R
(D) fis neither one-one nor onto on R
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4]

2
If y=sin"!x, then (1— xﬂ}d—F is equal to :

dx?
dy _ L0y
(A) x (B) X
d}r i d}"
2 2
C) =x (D) X

The values of A so that fix) = sin x — cos x — Ax + C decreases for all real
values of x are ;

(A 1ei< 2 (B) i=1
Q) h=+2 D) i<l

If P is a point on the line segment joining (3, 6, —1) and (6, 2, — 2) and
y-coordinate of P iz 4, then its z-coordinate is :

3
(A) - 9 (BY 0

3
cy 1 (D) 2

If M and N are square matrices of order 3 such that det (M) = m and
MN = ml, then det(N) is equal to :

A) -1 (B) 1
(C) —m2 (D) m?

3x—-2, 0=x=1
If fix) = g is continuous for x = (0, 2), then a is equal
2x° +ax, l<x<2

to:

T
(A) —4 B) -5
) -2 (D) -1
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Bll

10.

11.

12.

13.

If {: N — W is defined as

noo.. .
—, ifn is even
fin)= 32 \
0, ifn is odd
then fis :
(A)  injective only (B)
(C)  a bijection (D)
0o 1 -2
The matrix |-1 0 -7|isa:
2 7 0
(A)  diagonal matrix (B)
(C) skew symmetric matrix (D)

surjective only

neither surjective nor injective

symmetric matrix

scalar matrix

If the sides AB and AC of A ABC are represented by vectors 3 + k and
3? - ; +4]; respectively, then the length of the median through A on

BC is:
(A) 22 units (B)
(C) ? units (D)
The function f defined by
x, if x<1
fix) =
5 if x>1
158 not continuous at :
(A) =x=0 (B)
C) =x=2 (D)

If fix)=2x + cosx, then fix):
(A) hasamaximaatx=n (B)
(C)  1s an increasing function (D)

JI_B units

J48

——— units

b
m
o=

hasaminimaatx=n

is a decreasing function
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14.

15.

16.

17.

18.

Icm?x—msﬂmd}:igﬁquﬂlm:
COSX—COSCL
(A)  2(sinx + xcosa) +C (B) 2(sinx—xcosa)+C
(C) 2(sinx + 2xcosa) + C (D) 2(sinx + sina) + C
1
Theva]ueufj = S
et 4o ¥
0
T mn
(A) 1 (B) 1
(C) ta.n‘le—g (D) tan~le

The order and degree of the differential equation

dﬂy 2 dy 2 dy
(d?] + (E] =xsm[E] are :

(A)  order 2, degree 2 (B} order 2, degree 1

(C)  order 2, degree not defined (D) order 1, degree not defined

The area of the region enclosed by the curve ¥ = Jx and the lines x = 0

and x = 4 and x-axis is :

(A) 18 8q. units (B} 82 8q. units
9 9
(C) ? 8Q. units (D) % 8Q. units

The corner points of the feasible region of a Linear Programming
Problem are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5). If Z=ax + by; (a, b > 0)
be the objective function, and maximum wvalue of Z is obtained at (0, 2)

and (3, 0), then the relation between a and b is :
(A) a=b (B) a=3b
(C) b=6a (D) 3a=2b

184| Page



Guestions number 19 and 20 are Assertion and Reason based guestions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D)) as given below.

{A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B)  Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

19. Assertion (A): If A and B are two events such that P{A n B) = 0, then A
and B are independent events.

Reason (R): Two events are independent if the occurrence of one does
not effect the occurrence of the other.

20. Assertion {A): In a Linear Programming Problem, if the feasible region
is empty, then the Linear Programming Problem has no
solution.

Reason (R): A feasible region is defined as the region that satisfies all
the constraints.

SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. Let A and B be two square matrices of order 3 such that det (A) = 3 and
det (B) = — 4. Find the value of det (— 6AB).

22. (a) Find the least value of ‘a’ so that fix) = 2x2 — ax + 3 is an increasing
function on (2, 4].
OR

(b) Iffixi=x+ i, x = 1, show that fis an increasing function.

23. (a) Simplify sin! | = |.
1,||1 + xﬂ

OR
(b)  Find domain of ain—1,||'x—1.

185| Page



12

2
24. Calculate the area of the region bounded by the curve o + FT =1 and the

X-axis using integration.

25. For the curve y = 5x — 2x3, if x increases at the rate of 2 units/s, then how

fast is the slope of the curve changing whenx =27

SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. (a) Iff:R"—R isdefined as fix)=1log,x(a>0anda # 1), prove that I
is a bijection.
(R* is a set of all positive real numbers.)
OR

(b) LetA=1{1,2, 3}andB = {4, 5, 6}. A relation R from A to B is defined as
R={x,v):x+y=6,xe A, ye B

(i) Write all elements of R.
(ii)  Is R a function 7 Justify.

(iii) Determine domain and range of R.

27. (a) Findk so that

xE—Ex—S
—_—, x -1
fix) = x+1
k, x==1

ig continuous at x=-—1.

OR
(b)  Check the differentiability of function f(x) = x| x|at x = 0,
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31.

Evaluate :

n

I oX [l—sinx]dx
l-cosx

w2

(a)  Find the probability distribution of the number of boys in families
having three children, assuming equal probability for a boy and a

girl.
OR

(b) A coin is tozsed twice. Let X be a random wariable defined as
number of heads minus number of tails. Obtain the probability

distribution of X and also find its mean.

Find the distance of the point (-1, —5, —10) from the point of intersection

ofthe lines *—% = ¥~2 _ 273 %4 _vy1_.
3 4 ] 2

Solve the following Linear Programming Problem using graphical method :
Maximise Z = 100x + 50y
gubject to the constraints

3x + y = 600

X+ v =300

v=x+ 200

xz0,yv=0
SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32.

If Ais a 3 = 3 invertible matrix, show that for any scalar k # 0,
(kA= %ﬁrl_ Hence calculate (3A7 1, where

2 -1 1
A=1-1 2 -1}|.
1 -1 2
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The relation between the height of the plant (v cm) with respect to
exposure to sunlight is governed by the equation y = 4x — %xz, where x is

the number of days exposed to sunlight.

(1) Find the rate of growth of the plant with respect to sunlight. 2
(i) In how many days will the plant attain its maximum height ?

What is the maximum height ? 3
(a) Find:

j cosx dx
(4 +sin? x)(5—4 cos® x)

OR

(b)  Ewvaluate :

n

I dx
: aZcosx + bzsinzx

{a) Show that the area of a parallelogram whose diagonals are

represented by :and T}} is given by % | ?uﬁ |. Also find the

area of a parallelogram whose diagonals are 2; - ; + k and

A A A
i+3j-k.
OR
(b) Find the equation of a line in vector and cartesian form which

passes through the point (1, 2, — 4) and is perpendicular to the
. x—-8 y+19 z—10

1 = = , and

e ~16 7 0

— A A A A A A
r =151 +29j +5k +pu(31 +8j) —5k).
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SECTION E

This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. Some students are having a misconception while comparing decimals. For
example, a student may mention that 78-56 > 789 as 7856 > T89. In
order to assess this concept, a decimal comparison test was administered
to the students of class VI through the following question
In the recently held Sports Day in the school, 5 students participated in a
javelin throw competition. The distances to which they have thrown the
javelin are shown below in the table :

Name of student Distance of javelin (in meters)
Ajay 477
Bijoy 47-07
Kartik 43-09
Dinesh 439
Devesh 45-2

The students were asked to identify who has thrown the javelin the
farthest.

Based on the test attempted by the students, the teacher concludes that
40% of the students have the misconception in the concept of decimal
comparison and the rest do not have the misconception. 80% of the
students having misconception answered Bijoy as the correct answer in
the paper. 90% of the students who are identified with not having
misconception, did not answer Bijoy as their answer.

On the basis of the above information, answer the following questions :
(i) What is the probability of a student not having misconception but

still answers Bijoy in the test ? 1

(i1)  What is the probability that a randomly selected student answers
Bijoy as his answer in the test ? 1

(1) {a) What is the probability that a student who answered as Bijoy
is having misconception ? 2

OR

(iii) (b) What is the probability that a student who answered as Bijoy

is amongst students who do not have the misconception ? 2
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Case Study - 2
An engineer is designing a new metro rail network in a city.
n N ek &

Initially, two metro lines, Line A and Line B, each consisting of multiple
stations are designed. The track for Line A is represented by

I : 1;2 = F';l: E;3,1whjletlnetrau:]vzfurl.imaBisrtapr:amatntedh:,r

x-1 y-3  =z+2

2 1 -3

Based on the above information, answer the following questions :

(i)  Find whether the two metro tracks are parallel. 1

(ii)  Solar panels are to be installed on the rooftop of the metro stations.
Determine the equation of the line representing the placement of
solar panels on the rooftop of Line A’s stations, given that panels
are to be positioned parallel to Line A’s track (/;) and pass through
the point (1, — 2, — 8). 1

(iti) (a) To connect the stations, a pedestrian pathway perpendicular

to the two metro lines is to be constructed which passes
through point (3, 2, 1). Determine the equation of the

IE:

pedestrian walkway. 2
OR
{(iii) (b) Find the shortest distance between Line A and Line B. 2
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Case Study -3

During a heavy gaming session, the temperature of a student’s laptop

processor increases significantly. After the session, the processor begins
to cool down, and the rate of cooling is proportional to the difference
between the processor’s temperature and the room temperature (25°C).
Initially the processor's temperature is 85°C. The rate of cooling is

defined by the equation %{T(t]} - _ k(T(t) — 25),

where T(t) represents the temperature of the processor at time t (in
minutes) and k is a constant.

Based on the above information, answer the following questions :

(i)

(ii)

Find the expression for temperature of processor, T(t) given that
T(0) = 85°C. 2

How long will it take for the processor's temperature to reach
40°C ? Given that k = 0-03, log, 4 = 1-3863. 2
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