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Detail of the concepts to be mastered by every child of class XII with
exercises and examples of NCERT Text Book.

* : Important Questions, **

deskesk

SYMBOLS USED

: Very-Very Important Questions

:Very Important Questions,

S.No Topic Concepts Degree of Refrences
importance | NCERT Text Book XII Ed.
2007
1 | Relations & (1) .Domain , Co-domain & . (Previous Knowledge)
Functions Range of a relation
(i1).Types of relations i Ex 1.1 Q.No- 5,9,12
(ii1).One-one , onto & inverse ofal Hok Ex 1.2 Q.No- 7,9
function
(iv).Composition of function o Ex 1.3 QNo- 7,9,13
(v).Binary Operations EREAEE Example 45
Ex 1.4 QNo- 5,11
2 | Inverse (1).Principal value branch Table ik Ex 2.1 QNo- 11, 14
Trigonometric| (ii). Properties of Inverse Fkeok Ex 2.2 QNo- 7,13, 15
Functions Trigonometric Functions Misc Ex Q.No.9,10,11,12
3 Matrices & (i) Order, Addition, Heokok Ex 3.1 -Q.No 4,6
Determinants | Multiplication and transpose of Ex 3.2 —Q.No 7,9,13,17,18
matrices Ex 3.3 —Q.No 10
(i1) Cofactors &Adjoint of a s Ex 4.4 —Q.No 5
matrix Ex 4.5 —-Q.No 12,13,17,18
(iii)Inverse of a matrix & B g Ex 4.6 —-Q.No 15,16
applications Example —29,30,32 ,33
MiscEx 4,Q.No4,5,8,12,15
(iv)To find difference between % Ex 4.1 —-Q.No 3,4,7,8
Al |adjA |,
kA |, | A.adjA |
(v) Properties of Determinants Gl Ex 4.2-Q.No 11,12,13
Example —16,18
4 | Continuity& (1).Limit of a function *
Differentiability| (ii).Continuity HAk Ex 5.1 Q.No- 21, 26,30
(1i1).Differentiation * Ex 5.2 Q.No- 6
Ex 5.3 Q.No-4,7,13
(iv).Logrithmic Differentiation ek Ex 5.5 Q.No- 6,9,10,15
(v) Parametric Differentiation S Ex 5.6 Q.No- 7,8,10,11
skkock

(vi). Second order derivatives

Ex 5.7 Q.No- 14,16,17
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(vii). M. V.Th e Ex 5.8 Q.No- 34
Application of| (i).Rate of change * Example 5Ex 6.1 Q.No- 9,11
Derivative. (i1).Increasing & decreasing Feok Ex 6.2 ,Q.No- 6 Example 12,13
functions
(iii).Tangents & normal et Ex 6.3 ,Q.No- 5,8,13,15,23
(iv).Approximations * Ex 6.4,Q.No- 1,3
(v) Maxima & Minima Aeskok Ex 6.5, Q.No- 8,22,23,25
Example 35,36,37
Indefinite (i) Integration by substitution * Exp 5&6 Page301,303
Integrals (i1) Application of trigonometric e Ex 7 Page 306, Exercise
function in integrals 7.4Q13&0Q24
(iii) Integration of some A Edition Exp 8, 9, 10 Page
particular function 311,312Exercise 7.4 Q
I dx J- dx 3,4,8,9,13&23
x2ta? Y \x21a2
J‘ 1 dx., J- ~ dx
4/ a2 — X 2 ax“ +bx+c
J' dx
Vax? +bx +c¢
(px+ q)dx
ax? +bx +c
J- (px+q)dx
Vax? +bx +c
(iv) Integration using Partial etk EditionExp 11&12 Page 318
Fraction Exp 13 319,Exp 14 & 15
Page320
(v) Integration by Parts s Exp 18,19&20 Page 325
(vi)Some Special Integrals ik Exp 23 &24 Page 329
I a’+x? dx,j x2 —a? dx
(vii) Miscellaneous Questions R Solved Ex.41
Definite (ix) Definite integrals as a limit How Exp 25 &26 Page 333, 334
Integrals of sum Q3, Q5 & Q6 Exercise 7.8
(x) Properties of definite ek Exp 31 Page 343* Exp
Integrals 32%,34&35 page 344 Exp
36*Exp 346 Exp 44 page351
Exercise 7.11 Q17 & 21
ek

(xi) Integration of modulus

Exp 30 Page 343,Exp 43 Page




function

351 Q5& Q6 Exercise 7.11

Applications | (i)Area under Simple Curves o Ex.8.1 Q.1,2,5
of . (i1) Area of the region enclosed PRIk Ex. 8.1 Q 10,11 Misc.Ex. Q7
Integration between Parabola and line
(iii) Area of the region enclosed e Example 8, page 369Misc.Ex.
between Ellipse and line 8
(iv) Area of the region enclosed P Ex.81Q6
between Circle and line
(v) Area of the region enclosed PR Ex 8.2 Q1, Misc.Ex.Q 15
between Circle and parabola
(vi) Area of the region enclosed KK Example 10, page370Ex 8.2
between Two Circles Q2
(vii) Area of the region e Example 6, page36
enclosed between Two
parabolas
(viii) Area of triangle when R Example 9, page370Ex 8.2 Q4
vertices are given
(ix) Area of triangle when sides *kk Ex 8.2 Q5 ,Misc.Ex. Q 14
are given
(x) Miscellaneous Questions Fkok Example 10,
page374Misc.Ex.Q 4, 12
Differential (1) Order and degree of a PhekE Q.3,5,6 pg382
Equations differential equation
2.General and particular s Ex. 2,3 pg384
solutions of a differential
equation
3.Formation of differential & Q. 7,8,10 pg 391
equation whose general solution
is given
4 .Solution of differential * Q.4,6,10 pg 396
equation by the method of
separation of variables
5.Homogeneous differential ook Q. 3,6,12 pg 406
equation of first order and first
degree
Solution of differential equation S Q.4,5,10,14 pg 413,414
of the type dy/dx +py=q where
p and q are functions of x
And solution of differential
equation of the type
dx/dy+px=q where p and q are
functions of y
Vector (1)Vector and scalars Q2 pg 428
Algebra (ii)Direction ratio and direction Q 12,13 pg 440
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cosines

(i11)Unit vector ok & Ex 6,8 Pg 436
(iv)Position vector of a point % Q 15 Pg 440
and collinear vectors Q 11 Pg440
Q 16 Pg448
(v)Dot product of two vectors ikl Q6,13 Pgd45
(vi)Projection of a vector a Ex 16 Pg 445
(vii)Cross product of two ks Q12 Pg458
vectors
(viii)Area of a triangle Q9 Pgd54
(ix)Area of a parallelogram Q 10 Pg 455
10 Three (i)Direction Ratios and Ex No 2 Pg-466
Dimensional | Direction Cosines Ex No 5 Pg—467
Geometry Ex No 14 Pg-480
(ii)Cartesian and Vector o Ex No 8 Pg -470
equation of a line in space & QN.6,7,-Pg477
conversion of one into another QN 9 —-Pg 478
form
(iii) Co-planer and skew lines i Ex No 29 Pg -496
(iv)Shortest distance between Ak ok Ex No 12 Pg -476
two lines QN. 16, 17 - Pg 478
(v)Cartesian and Vector ok Ex No 17 Pg -482
equation of a plane in space & Ex No 18 Pg—484
conversion of one into another Ex No 19 Pg — 485
form Ex No 27 Pg — 495
QN. 19, 20 - Pg 499
(vi)Angle Between Ex No 9 Pg -472
(1) Two lines & QN. 11 -Pg478
(i1) Two planes % Ex No 26 Pg — 494
(iii)  Line & plane *ow QN. 12 -Pg 494
Ex No 25 Pg - 492
(vii)Distance of a point from a Hk Q No 18 Pg -499
plane Q No 14 Pg —494
(viii)Distance measures parallel Hk
to plane and parallel to line
(ix)Equation of a plane through PR Q No 10 Pg -493
the intersection of two planes
(x)Foot of perpendicular and s Ex. N 16 Pg 481
image with respect to a line and
plane
11 | Linear (1) LPP and its Mathematical Bk Articles 12.2 and 12.2.1
Programmin | Formulation
g (i1) Graphical method of solving Eok Article 12.2.2

LPP (bounded and unbounded
solutions)

Solved Examples 1 to 5
Q. Nos 5to 8 Ex.12.1




(iii) Types of problems PR Q. Nos 1, 2 and 9 Ex. 12.2
(a) Diet Problem Solved Example 9
Q. Nos 2 and 3 Misc. Ex.
(b) Manufacturing Problem ok o Solved Example 8
Q. Nos 3,4,5,6,7 of Ex. 12.2
Solved Example10
Q. Nos 4 & 10 Misc. Ex.
(c) Allocation Problem ok Solved Example 7
Q. No 10 Ex.12.2,
Q. No 5 & 8 Misc. Ex.
(d) Transportation Problem o Solved Examplel1
Q. Nos 6 & 7 Misc. Ex.
(e) Miscellaneous Problems - Q. No 8 Ex. 12.2
12 | Probability (1) Conditional Probability S Article 13.2 and 13.2.1
Solved Examples 1 to 6
Q.Nos 1 and 5to 15 Ex. 13.1
(ii)Multiplication theorem on ke Article 13.3
probability SolvedExamples 8 & 9
Q.Nos2,3,1314 & 16
Ex.13.2
(iii) Independent Events ek Article 13.4
Solved Examples 10 to 14
Q.Nos 1,6,7,8and 11
Ex.13.2
(iv) Baye’s theorem, partition of B Articles 13.5, 13.5.1, 13.5.2
sample space and Theorem of Solved Examples 15 to 21, 33
total probability & 37 ,Q.Nos 1to 12 Ex.13.3
Q. Nos 13 & 16 Misc. Ex.
(v) Random variables & G Articles 13.6, 13.6.1, 13.6.2
probability distribution & 13.6.2
Mean & variance of random Solved Examples 24 to 29
variables Q.Nos 1 &4to15Ex. 134
skskesk

(vi) Bernoulli,s trials and
Binomial Distribution

Articles 13.7,13.7.1 & 13.7.2
Solved Examples 31 & 32
Q. Nos 1 to 13 Ex.13.5




TOPIC 1
RELATIONS & FUNCTIONS

SCHEMATIC DIAGRAM
Topic Concepts Degree of References
importance | NCERT Text Book XII Ed. 2007
Relations & | (1).Domain , Co domain & % (Previous Knowledge)
Functions | Range of a relation
(i1).Types of relations dokk Ex 1.1 Q.No-5,9,12
(ii1).One-one , onto & inverse B Ex 1.2 Q.No- 7,9
of a function
(iv).Composition of function o Ex 1.3 QNo- 7,9,13
(v).Binary Operations i Example 45
Ex 1.4 QNo- 5,11

SOME IMPORTANT RESULTS/CONCEPTS
** A relation R in a set A is called
(1) reflexive, if (a, a) € R, for every a€ A,
(ii) symmetric, if (a;, a) € R implies that (a», a;)€ R, for all a;, a,€ A.
(iii)transitive, if (a;, az) € R and (a,, az)€ R implies that (a;, az)€ R, for all a;, az, az€ A.
** Equivalence Relation : R is equivalence if it is reflexive, symmetric and transitive.

** Function :A relation f: A —B is said to be a function if every element of A is correlatedto unique
element in B.
* A is domain
* B is codomain
* For any x element x € A, function f correlates it to an element in B, which is denoted by f(x)and is
called image of x under f . Again if y= f(x), then x is called as pre-image of y.
* Range = {f(x) | x € A }. Range < Codomain
* The largest possible domain of a function is called domain of definition.
**Composite function :
Let two functions be defined as f: A — B and g : B — C. Then we can define a function
¢: A —>C by setting ¢ (x) = g{f(x)} where xe A, f (x) €B, g{f(x)} €C. This function
@ : A —C is called the composite function of f and g in that order and we write. ¢ = gof.




** Different type of functions : Let f: A —B be a function.
* fis one to one (injective) mapping, if any two different elements in A is always correlated to
different elements in B, i.e. X1# X,= f(X1) # f(Xp)or, f(x;) = f(X2) = X1 =X»
* fis many one mapping, if 3 at least two elements in A such that their images are same.
* f'is onto mapping (subjective), if each element in B is having at least one preimage.
*f is into mapping if range — codomain.
* fis bijective mapping if it is both one to one and onto.
** Binary operation : A binary operation * on a set A is a function * : A X A — A. We denote
*(a, b) by a *b.
* A binary operation ‘*” on A is a rule that associates with every ordered pair (a, b) of AX A a
unique element a *b.
* An operation ‘*’ on a is said to be commutative iffa *b=b *aV a,b € A.
* An operation ‘*’ on a is said to be associative iff (a *b) *c=a*(b*c) Va,b,c € A.
* Given a binary operation * : A X A — A, an element e € A, if it exists, is called identity for the
operation *, if a *e =a = e *a, Va € A.
* Given a binary operation * : A x A — A with the identity element e in A, an element a € A is said
to be invertible with respect to the operation®, if there exists an element » in A such that
a *b = e = b *a and b is called the inverse of a and is denoted by a '

ASSIGNMENTS

(i) Domain , Co domain & Range of a relation
LEVEL 1
1. IfA={1,2,3,4,5}, write the relation a R b such thata+b =8, a,b € A. Write the domain,
range & co-domain.
2. Define a relation R on the set N of natural numbers by
R={(x, y):y=x+7, xis a natural number lesst han 4 ; x, y € N}.
Write down the domain and the range.

2. Types of relations
LEVEL 11
1. Let R be the relation in the set N givenby R={(a,b)la=b—-2,b> 6}
Whether the relation is reflexive or not ?justify your answer.
2. Show that the relation R in the set N given by R = {(a, b)| ais divisibleby b ,a,b € N}
is reflexive and transitive but not symmetric.
3. Let R be the relation in the set N given by R = {(a ,b)| a > b} Show that the relation is neither
reflexive nor symmetric but transitive.
4. Let R be the relation on R defined as (a, b) eRiff 1+ab>0 VabeR.
(a) Show that R is symmetric.
(b) Show that R is reflexive.
(c) Show that R is not transitive.
5. Check whether the relation R is reflexive, symmetric and transitive.
R={x,ylx—-3y=0}onA={1,2,3.......... 13, 14}.



LEVEL III
1. Show that the relation Ron A ,A={ x|x €Z,0<x<12} ,
R = {(a ,b): |a - b| is multiple of 3.} is an equivalence relation.
2.Let N be the set of all natural numbers & R be the relation on N x N defined by
{(@,b)R(c,d)iff a+d=>b+c}. Show that R is an equivalence relation.
3. Show that the relation R in the set A of all polygons as:
R ={(P1,P2), P;& P, have the same number of sides} is an equivalence relation. What
is the set of all elements in A related to the right triangle T with sides 3,4 &5 ?
4. Show that the relation Ron A L A={ x|x e€Z,0<x<12} ,
R = {(a ,b): |a - b| is multiple of 3.} is an equivalence relation.
5. Let N be the set of all natural numbers & R be the relation on N x N defined by
{(@,b)R (c,d)iff a+d=>b+c}. Show that R is an equivalence relation. [CBSE 2010]
6. Let A = Set of all triangles in a plane and R is defined by R={(T,T;) : T;,T. ¢ A & T,~T> }
Show that the R is equivalence relation. Consider the right angled As, T with size 3,4,5;
T, with size 5,12,13; T3 with side 6,8,10; Which of the pairs are related?

(iii)One-one , onto & inverse of a function
LEVEL 1
If f(x) = x2 —x 2, then find f(1/x).
Show that the function f: R>R defined by f(x):x2 is neither one-one nor onto.

N =

3 Show that the function f: N->N given by f(x)=2x is one-one but not onto.

I, if x>0
4 Show that the signum function f: R>R given by: f(x) =4 0, if x=0
-1, if x<O

is neither one-one nor onto.
5 LetA={-1,0,1} and B = {0,1}. State whether the function f : A — B defined by f(x) = x*
isbijective .
6. Let f(x) =X , x-1,then find £'(x)
x+1
LEVEL II
1. Let A ={1,2,3}, B={4,5,6,7} and letf = {(1,4),(2,5), (3,6)} be a function from A to B.
State whether f is one-one or not. [CBSE2011]

2. If f : R>R defined as f(x) = is an invertible function . Find f 'l(x).

3. Write the number of all one-one functions on the set A={a, b, c} to itself.
4. Show that function f :R->R defined by f(x)= 7— 2x° for all x R is bijective.

3x+5
5. If f: R>R is defined by f(x)= % Find £ 1.

11



LEVEL III

2 =
1.Show that the function f: ROR defined by f(x) = -~

.xe R is one- one & onto function. Also

find the £
2.Consider a function f :R,>[-5, ) defined f(x) = 9x* +6x — 5. Show that f is invertible &

£ l(y) = —”36_1 , where R, = (0,00).

3.Consider a function f: R>R given by f(x) = 4x + 3. Show that f is invertible & f T ROR
y—3

4

4. Show that f: R>R defined by f(x)= x3+4 is one-one, onto. Show that ! (xX)=(x— 4)1/3.
5. Let A=R —{3} and B =R —{1}. Consider the function f : A — B defined by

with £ (y)=

X —

f(x)= ( i i] Show that f is one one onto and hence find ™. [CBSE2012]

. x+1,if xis odd .
6. Show that f : N — N defined by f(x)= . . is both one one onto.
x —1, if X 1s even

[CBSE2012]

(1v) Composition of functions

LEVEL1
1. If f(x) = ¢ and g(x) = log Vx , x > 0, find
(@) (f+g2)X) (b) f.9)(x) (c) fog(x) (d) gof(x).
2. If f(x) = X—_l, then show that (a) f(lj =— f(x) (b) f(— l) .
x+1 X X f(x)
LEVEL II

1. Letf, g: R>R be defined by f(x)=|x| & g(x) = [x] where [x] denotes the greatest
integer function. Findfog(5/2) & gof (-V2).
-1
2. Letf(x)=~—- .Then find f(f(x))
x+1

4
3. Ify=f(x)= 2" * -« then find (fon)(x) i.e. f(y)
X —

4. Letf: R — R be defined as f(x) = 10x +7.Find the function g : R — Rsuch that
gof (x)=fogx) = Ig [CBSE2011]
1

5. If f: R >R be defined as f(x) = (3—x3 )5 , then find fo f(x).

[CBSE2010]
6. Letf:R>R& g: R>R be defined as f(x) = x? g(x) =2x — 3 . Find fog(x).



(v)Binary Operations
LEVEL I
1. Let * be the binary operation on N given by a*b = LCM of a &b . Find 3*5.
2. Let *be the binary on N given by a*b =HCF of {a ,b} , a,beN. Find 20*16.
3. Let * be a binary operation on the set Q of rational numbers defined as a * b = % .
Write the identity of *, if any.
4. If a binary operation ‘*’ on the set of integer Z , is defined by a * b = a + 3b”
Then find the value of 2 * 4.
LEVEL 2
1. Let A= NxN & * be the binary operation on A defined by (a ,b) * (c ,d) = (a+c, b+d )
Show that * is  (a) Commutative (b) Associative (c) Find identity for * on A, if any.

2. Let A = QxQ. Let * be a binary operation on A defined by (a,b)*(c,d)= (ac , ad+b).
Find: (i) the identity element of A (ii) the invertible element of A.
3. Examine which of the following is a binary operation

(i)a*b:a;b . whEN (i) a*b = 210

a,b€ Q

For binary operation check commutative & associative law.
LEVEL 3
1.Let A=NxN & * be a binary operation on A defined by (a,b) x (c,d) = (ac, bd)
V (a,b),(c,d) ENxN (i) Find (2,3) * (4,1)
@i1) Find [(2,3)*(4,1)]*(3,5) and (2,3)*[(4,1)* (3,5)] & show they are equal
(iii) Show that * is commutative & associative on A.
a+b, if a+b<6
a+b—6, a+b=>6
Show that zero in the identity for this operation & each element of the set is invertible
with 6 — a being the inverse of a. [CBSE2011]
3. Consider the binary operations * :R x R — Rand o : R x R — R defined as a *b = |a — b|

and a o b = a, Va, b €R. Show that *is commutative but not associative, o is associative but
not commutative. [CBSE2012]

2. Define a binary operation * on the set {0,1,2,3,4,5} asa*b = {

Questions for self evaluation

1. Show that the relation R in the set A = {1, 2, 3,4, 5} given by R = {(a, b) : |a—b| is even}, is an
equivalence relation. Show that all the elements of {1, 3, 5} are related to each other and all the
elements of {2, 4} are related to each other. But no element of {1, 3, 5} is related to any element
of {2,4}.
2. Show that each of the relation R in the set A = {x €Z : 0<x <12}, given by
R = {(a, b) : |]a—b| is a multiple of 4} is an equivalence relation. Find the set of all elements related
to 1.



6.
7.
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. Show that the relation R defined in the set A of all triangles as R = {(T;, T,) : T; is similar to T}, is
equivalence relation. Consider three right angle triangles T with sides 3, 4, 5, T, with sides 5, 12,
13 and T3 with sides 6, 8, 10. Which triangles among T, T, and Ts are related?

. If R; and R; are equivalence relations in a set A, show that R; m R, is also an equivalence relation.

.Let A=R— {3} and B =R — {1}. Consider the function f : A — B defined by f (x) _(X_zj_
X_

Is f one-one and onto? Justify your answer.

Consider f :R+—[—5, o) given by f (x) = 9x* + 6x — 5. Show that f is invertible and findf .
On R — {1} a binary operation ‘+’ is defined as a +b = a + b — ab. Prove that ‘:’ is commutative
and associative. Find the identity element for ‘+’.Also prove that every element of R — {1} is
invertible.

.If A= QxQ and ‘+’ be a binary operation defined by (a, b) = (c, d) = (ac, b + ad),
for (a, b), (¢, d) € A .Then with respect to ‘+> on A

(i) examine whether ‘+’ is commutative & associative

(1) find the identity element in A,

(i1) find the invertible elements of A.



TOPIC 2
INVERSE TRIGONOMETRIC FUNCTIONS

SCHEMATIC DIAGRAM
Topic Concepts Degree of References
importance | NCERT Text Book XI Ed. 2007
Inverse (1).Principal value branch ek Ex 2.1 QNo- 11, 14
Trigonometric | Table
Functions (ii). Properties of Inverse kK Ex 2.2 Q No- 7,13, 15
Trigonometric Functions Misc Ex Q.No. 9,10,11,12

SOME IMPORTANT RESULTS/CONCEPTS
* Domain & Range of the Inverse Trigonometric Function :

Functions Domain Range (Pr incipal value Branch )
i. sin”!' : [-1.1] [-m/2,7/2]
ii. cos™': [— 1,1 ] [O,TE]
1ii. cosec™: R-(-1,1) [—n/2,7t/2]—{0}
iv. sec™': R—(~1,1) [O,n]— {n/2}
v. tan™': R (~m/2,m/2)
Vi. cot™': R (0,7)

* Properties of Inverse Trigonometric Function

1. (i) sin'(sinx)=x & sin (sin_l x)= X ii.cos'(cos x)=x & cos (cos_1 x)= X
jii.tan™'(tanx )=x & tan (tam_l x)z X iv.cot '(cot x)=x & cot (c:ot_l x)z X
v. sec_l(sec x)=x & sec (sec_1 X)Z X vi.cos ec_l(cos ec x)zx & cosec (cos ec” ): X
. .1 -1 1 .1 -1 1 .. -1 -1 1 -1 -1 1
2. i. sin” x=cosec — & sin~ Xx=cosec  — ii.cos™ x=sec — & sec” Xx=cos  —
X X X X
-1 —1 1 -1 -1 1
iii. tan Xx=cot™ — & cot” Xx=tan  —
X X
Ccinl - . -1 -1
3. 1 sin (— x)=—s1n X 1v cos (— x)=n—cos X
ii. tan™' (- x)=—tan"' x vsec!(—x)=n—sec”' x
iii. cosec™(— x)=—cosec™'x vi cot™ (— X)=n—cot™ x
s | -1 T i -1 -1__ T
4.1 sin” x+cos Y ii. tan” X +cot E=

—1 —1 T
111. cosec X+sec XZE

15



2
5. 2tan_1x=tan_l( 2)(2jzcos_l L X2 =sin_1( 2X2j
1-x 1+x 1+x

1

6. tan” x+tan‘1y=tan—l(L] if xy <1
1—xy

tan_lx+tan_1y=n+tan_l[uj if xy >1
1—xy

x—tan_ly:tan_l(ﬂ] if xy >-1
1+xy

-1
tan

ASSIGNMENTS

(i). Principal value branch Table
LEVEL 1
Write the principal value of the following :

1.cos‘1[§J 2.sin_l(— %)

3.tan"} (- 13) 4.005_1(— L)

LEVEL II
Werite the principal value of the following :

1. cos™! (cos 2?“} +sin”! (sin 2?75) [CBSE 2011] 2.sin"! (sin 4?“)

3. cos_l(cos 7—“)
6

(ii). Properties of Inverse Trigonometric Functions

LEVEL I
1. Evaluate cot['[an_1 a+cot ™! a]
2.Prove 3sin”! x =sin™! (3x —4x3)
3. Find x ifsec_l(\/a)wL cosecIx = g

LEVEL 11

2
1. Write the following in simplest form : tan_l[M] ,x#0
X
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2. Prove that sin~! % +sin”} § — tan"! E

5 36

3. Prove that tan_1 1 + tam_1 l + tan_1 l + tam_1 l -

3 5 7 8 4-°
4.Prove that 2tan~ [ L |+ tan~![ L) = tan~![ 3L [CBSE 2011]

2 7 17

5. Prove that sin-‘(ﬁj +sin”! 3) = cos-‘[ﬁ) [CBSE 2012]

17 5 85

LEVEL III

1. Prove that cot ™! V1 sinx +/1-sinx =§, XE(O,EJ
J1+sinx —+/1—sinx 2 4

2. Prove that tan_l(

e S et S R P 1 [CBSE 2011]
V1+xX +4/1—-% 4 2

3. Solvetan ! 2x + tan ' 3x = /4

4. Solve tan™! (x+1)+ tan ™! (x-1)= tan”! 3

31
5.Solve tan™! X—_l +tan! x+l =L
Xx—=2 x+2 4
6. Prove that tan_( COSX |_T_ —, (—E,Ej [CBSE 2012]
1+sinx 4 22
Questions for self evaluation
1. Prove that sin™ - +cos™ = tan™' 63
13 5 16
V1+x —4/1—Xx T |: 1 j'
2. Prove that tan'| —=——— = == ——cos 'x, xe|l——,1
(\/1+X+\/1—X 4 3
3. Prove that sin™ 2 +cos™ ﬂ +tan™ 6—3 =T
13 5 16

4. Prove that tan ' 1+tan ' 2+tan '3=m=

5. Prove that tan_l(ij—tan[x _ yJ =5
y X+y 4

6. Write in the simplest form 005{2 tan"'( i_ = H
+X

17



7. Solve tam"x—_l+tan"X—+1=E
X—2 x+2 4

8. Solve tan'2x +tan'3x =7/4



TOPIC 3
MATRICES & DETERMINANTS

SCHEMATIC DIAGRAM
Topic Concepts Degree of References
importance |  NCERT Text Book XI Ed. 2007
Matrices & (1) Order, Addition, Hokk Ex 3.1 —-Q.No 4,6
Determinants Multiplication and transpose Ex 3.2 —Q.No 7,9,13,17,18
of matrices Ex 3.3 -Q.No 10
(ii) Cofactors &Adjoint of a $% Ex 4.4 —Q.No 5
matrix Ex 4.5 -Q.No 12,13,17,18
(iii)Inverse of a matrix & . Ex 4.6 —Q.No 15,16
applications Example —29,30,32 ,33
MiscEx 4-Q.No 4,5,8,12,15
(iv)To find difference between * Ex 4.1 -Q.No 3,4,7,8
Al, |adiA [,
KA |, | A.adjA |
(v) Properties of S Ex 4.2-Q.No 11,12,13
Determinants Example —16,18

SOME IMPORTANT RESULTS/CONCEPTS

A matrix is a rectangular array of m xn numbers arranged in m rows and n columns.

an ap a1
a a
21 2 2 . .
A= " OR A = [a],,,,where i=1,2,....,m;j=1,2,...n.
Bol  Bpgeecmoeo ol |

* Row Matrix: A matrix which has one row is called row matrix. A =[a;],,,

* Column Matrix : A matrix which has one column is called column matrix. A = [aij]

mx1 *
* Square Matrix: A matrix in which number of rows are equal to number of columns, is called a
square matrix A = [aij]

mxm

* Diagonal Matrix : A square matrix is called a Diagonal Matrix if all the elements, except the diagonal
elements are zero. A =[a,] where a; =0,i#].

nxn °
* Scalar Matrix: A square matrix is called scalar matrix it all the elements, except diagonal elements
are zero and diagonal elements are same non-zero quantity.
A=[a;l,x, » where a; =0,i#].

alj o, i = j.
* Identity or Unit Matrix : A square matrix in which all the non diagonal elements are zero and diagonal
elements are unity is called identity or unit matrix.

19



* Null Matrices : A matrices in which all element are zero.

* Equal Matrices : Two matrices are said to be equal if they have same order and all their
corresponding elements are equal.

* Transpose of matrix : If A is the given matrix, then the matrix obtained by interchanging the rows

and columns is called the transpose of a matrix.\

* Properties of Transpose :

If A & B are matrices such that their sum & product are defined, then

Q.(aT) =A (i).(A+B) = A" +B" (ii). (KAT )= K.AT where K is a scalar.
(iv).(AB)' =B"A" (v).(ABC)' =C"B"A".

* Symmetric Matrix : A square matrix is said to be symmetric if A= A" ie. If A= [a;] then

mxm *
a; =ay foralli, j. Also elements of the symmetric matrix are symmetric about the main diagonal
* Skew symmetric Matrix : A square matrix is said to be skew symmetric if AT = -A.

If A=[a;] then a; =—a;; forall i, j.

*Singular matrix: A square matrix ‘A’ of order ‘n’ is said to be singular, if | A| = 0.

* Non -Singular matrix : A square matrix ‘A’ of order ‘n’ is said to be non-singular, if | A| = 0.

mxm ?

*Product of matrices:
(1) If A & B are two matrices, then product AB is defined, if

Number of column of A = number of rows of B.
ie. A=[a;] B =[b;],., then AB= AB=[C,]

mxn ? mxp °

(i1) Product of matrices is not commutative. i.e. AB = BA.
(111) Product of matrices is associative. i.e A(BC) = (AB)C

(1v) Product of matrices is distributive over addition.
*Adjoint of matrix :
If A =[a;] be a n-square matrix then transpose of a matrix [A;],

where A; is the cofactor of A; element of matrix A, is called the adjoint of A.
Adjointof A =Adj. A= [Aij]T .
A(Adj.A) = (Adj. A) A= A| L
*Inverse of a matrix :Inverse of a square matrix A exists, if A is non-singular or square matrix

A is said to be invertible and A'1_|L| Adj.A
A

*System of Linear Equations :
ax + byy+ciz=d;.
X + bzy + Crz = d2.
azx + b3y + c3z = ds.

Aan



a, b, c |Ix d,
a, b, ¢,|yl=|d,|=>AX=B =X=A"B ;{|A|#0}.
a; by, c;|z d,

*Criteria of Consistency.
(1) If |A] = 0, then the system of equations is said to be consistent & has a unique solution.
(i1) If |A| = 0 and (adj. A)B = 0, then the system of equations is consistent and has infinitely
many solutions.
(iii) If |A| = 0 and (adj. A)B = 0, then the system of equations is inconsistent and has no solution.
* Determinant :
To every square matrix we can assign a number called determinant
If A=[a;;], det. A=|A|=a;.

If A= [a“ a”} IA| = a1z —
= > = apjaz —azjaj.
a21 a22
* Properties :
(1) The determinant of the square matrix A is unchanged when its rows and columns are interchanged.
(ii) The determinant of a square matrix obtained by interchanging two rows(or two columns) is negative
of given determinant.
(111) If two rows or two columns of a determinant are identical, value of the determinant is zero.
(iv) If all the elements of a row or column of a square matrix A are multiplied by a non-zero number k,
then determinant of the new matrix is k times the determinant of A.
If elements of any one column(or row) are expressed as sum of two elements each, then determinant
can be written as sum of two determinants.
Any two or more rows(or column) can be added or subtracted proportionally.
If A & B are square matrices of same order, then |AB| = |A| |B|

ASSIGNMENTS

(i). Order, Addition, Multiplication and transpose of matrices:
LEVEL I
1. If a matrix has 5 elements, what are the possible orders it can have? [CBSE 2011]

. . 1. .
2. Construct a 3 x 2 matrix whose elements are given by a;; = E|l —3j |

1 2 3 12 3 1 . .
3. If A_[3 i o s B_[l . 2], then find A —2 B.
2 1 4 & =
4. IfA:[ and B=|2 2 | , write the order of AB and BA.
4 1 5
1 3
LEVEL 1II
1. For the following matrices A and B, verify (AB)T: BTAT,
1
where A = [—4 ,B=[-1 2 1]
3

2. Give example of matrices A & B such that AB = O, but BA # O, where O is a zero matrix and
21



A, B are both non zero matrices.
3. If B is skew symmetric matrix, write whether the matrix (ABAT) is
Symmetric or skew symmetric.

31 1 01 -~ 2 _
4. If A= [7 5] and I = 0 1],fmdaandbsothatA + al = bA
LEVEL III
2 0 1
1. If A = [2 1 3], then find the value of A>-3A + 21
1 -1 0

2. Express the matrix A as the sum of a symmetric and a skew symmetric matrix, where:
3 =2 -4
A= [ 3 =2 —5]
-1 1 2

n bla™-1)
[ - a—1 ] , neN

3. IfA= [g Ii], prove that A" = o -

(ii) Cofactors &Adjoint of a matrix

LEVEL I
2 -3 5
1. Find the co-factorof aj, InA=1|6 0 4
1 5 -7
. . . . 2 -1
2. Find the adjoint of the matrix A = [4 3 ]

LEVEL 11
Verify A(adjA) = (adjA) A = |A|L if
127 3

1A= . 6]

1 2 3

2 3 2

3 3 4

2. A=

(iii)Inverse of a Matrix & Applications

LEVEL 1
Loat A =[2 2] wite A”interms of A CBSE 2011
2. If A is square matrix satisfying A*= I, then what is the inverse of A ?
3. For what value of k , the matrix A = 2__5k :ﬂ is not invertible ?
LEVEL II
L0t A = [ 3, 7] show that A>-5A — 141 = 0. Hence find A™

2. If A, B, C are three non zero square matrices of same order, find the condition

on A such that AB = AC =B = C.
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3. Find the number of all possible matrices A of order 3 x 3 with each entry O or 1 and for

X 1
which A [y] = [0] has exactly two distinct solutions.
z 0
LEVEL III
2 3 1
1 If A= I—S 2 1 l, find A and hence solve the following system of equations:
5 —4 =2
2x —3y+ 5z =11, 3x+2y—4z=-5, x+y—-2z=-3

2. Using matrices, solve the following system of equations:
a. x+2y-3z =-4
2x +3y+2z =2
3x-3y—4z =11 [CBSE 2011]

b. 4x +3y +2z=60
X +2y+3z=45

6x + 2y +3z=170 [CBSE 2011]
1 -1 0 2 2 -4
3. Find the product AB, where A = |2 3 4|,B=|—-4 2 —4| and use it to
o 1 2 2 -1 5

solve the equations x—y = 3, 2x+3y+4z=17, y+2z=7

4. Using matrices, solve the following system of equations:
1

L 23 E2 _a

x y z

2,1_.3_9p

% y z

x y z

5. Using elementary transformations, find the inverse of the matrix

1 2 =2
-1 3 0
o -2 1

(iv)To Find The Difference Between |A|, |adjA|, |kA|

LEVEL I

1. Evaluate |C0515 sinl5

sin75° cos75° [CBEEZ0U]

2. What is the value of |3I|, where I is identity matrix of order 3?

3. If Ais non singular matrix of order 3 and |A| = 3, then find |24]

2a -1

is a singular matrix?
~8 3 ] g

4. For what valve of a, [
LEVEL II

1. If A is a square matrix of order 3 such that |adjA| = 64, find |A]|
2. If A is a non singular matrix of order 3 and |A| =7, then find |adjA|
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LEVEL III
T N Czl] and |A|® = 125, then find a.
2. A square matrix A, of order 3, has |A| =5, find |A.adjA]|

(v).Properties of Determinants
LEVEL I

1. Find positive valve of x if |156 gl = |2;C i'

a+ib c+id

2. Eval
valuate —c+id a-—ib

LEVEL 11
1. Using properties of determinants, prove the following :
b+c a a
b c+a b |=4abc
¢ ¢ a+b [CBSE 2012]
1+a’-b>  2ab -2b
2. | 2ab  1-a’+b>  2a =(1+a2+b2)3

2b —-2a 1-a%-b?

X x? 1+ px3
3. |y y* 1+py?| = A +pxyn)x-y)y-2) (z-x)
z z?2 1+pz3
1 1 1
4. a b c|=(@-b)b—c)(c—a)a+b+c)[CBSE 2012]

LEVEL III

1. Using properties of determinants, solve the following for x :

x—2 2x—3 3x —4

a. [x—4 2x—9 3x-—-16| =0 [CBSE 2011]
x—8 2x—27 3x-—64

a+x a—x a—x
b. la—x a+x a—x| =0 [CBSE 2011]
a—x a—x a+x

x+a x x
C. x x+a x =0 [CBSE 2011]
x x x+a
2. Ifa, b, c, are positive and unequal, show that the following determinant is negative:
a b c
AP ¢ a
c a b
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aZ+1 ab ac

3. | ab b?+1 be |=1+a?+b2+c?
ca cb cZ+1
a b c

4. la—b b-c c—a|=a’+b>+c>—3abc [CBSE 2012]
b+c c+a a+b

b%c?> bc b+c

5. |c?a® ca c+al=0

a’b> ab a+b

—bc b2+bc c2+bc

6. |a%+ac —ac ¢ +ac =(ab+bc+ca)3
a’+ab b%+ab —ab
(b+c)? ab ca
7. ab  (atc)®>  be = 2abc(a+b+c)’
ac bc (at+b)?

1 4 444
p p
8. Ifp,q,rarenotin G.P and 1 r St =0, show that paz +2po+r=0-
q q
pa+q qa+r O

b+c c+a a+b
9. [Ifa,b,carereal numbers,and |c+a a+b b+c/=0
a+b b+c c+a
Show that eithera+b+c=0ora=b =c.

QUESTIONS FOR SELF EVALUTION

b+c q+r y+z a p x
1. Using properties of determinants, prove that: |c+a r+p z+Xx|/=2b q vy
a+b p+q x+y c r z

ia ) =



1+a” —b? 2ab -2b

2. Using properties of determinants, prove that : 2ab 1-a% +b? 2a = (1 +a+ b2)3
2b -22  1-a’-b°
a’+1 ab ac
3. Using properties of determinants, prove that :| ab b>+1 be |=1+a+b%+c?
ca cb c?+1
3 2 3
4. Express A=|4 5 3| asthe sum of a symmetric and a skew-symmetric matrix.
2 4 5
-1 - L . a [1-2n  —4n
5.Let A= , prove by mathematical induction that : A" = .
1 3 n 1+2n

31
6.If A= |:7 5:| ,find x and y such that A”+ xI = yA. Hence find A7

0 —tang 1 0
7. Let A= 2| and 1= . Prove that [+ A = (I—A)
a 0 1
tanE 0

coso. —sina
sinat cosa |

8. Solve the following system of equations : x+2y+z=7, x+3z=11, 2x—-3y=1.

-4 4 4 1 -1 1
9. Find the product AB, where A= |—-7 1 3 |land B=|1 -2 —2]| and use itto solve
3 =5 =] 2 1 3

the equations x—-y+z=4, x—-2y—2z=9, 2x+y+3z=1.

. . Lo ) . 2 1 -3 2 1 2
10. Find the matrix P satisfying the matrix equation 3 2 P 5 3 = .



TOPIC 4
CONTINUITY AND DIFFRENTIABILITY

SCHEMATIC DIAGRAM
Topic Concepts Degree of | Refrences
importance | NCERT Text Book XII Ed. 2007
Continuity& 1.Limit of a function
Differentiability | 2.Continuity Fkck Ex 5.1 Q.No- 21, 26,30

3.Differentiation

& Ex 5.2 Q.No- 6
Ex 5.3 Q.No-4,7,13

4.Logrithmic Differentiation Fkok Ex 5.5 QNo- 6,9,10,15

5 Parametric Differentiation ok Ex 5.6 QNo- 7,8,10,11

6. Second order derivatives S Ex 5.7 QNo- 14,16,17
sk

7. Mean Value Theorem

Ex 5.8 QNo- 3,4

SOME IMPORTANT RESULTS/CONCEPTS

* A function f is said to be continuous at X = a if
Left hand limit = Right hand limit = value of
the function at x = a

lim+ f(x)= Im f(x)=f(a)

X—>a x—a

ie. im f(a—h)=lim f(a—h)=f(a).
h—0 h—0

1.e.

* A function is said to be differentiable at x = a
if Lf'(a)=Rf'(a)i.e
lim f(a—h)—f(a) —1im f(a+h)—f(a)

h—0 —h h—0 h

(i) di ) =nx"".

(iii) i ©) =0,VceR
dx

« d X X

(iv) — (@")=a" loga,a>0,a=1.
dx

d Xy X
v) &(e)_e.

(vi) i (log,x) =, a>0,a=1,x
dx

x log a

1
boy ~ (log = = x> 0
dx X

... d
(xiii) — (cot x) = — cosec’x, V x € R.
X

d
(xiv) d— (secx) =secxtan X, V X € R.
X

d
(xv) d_ (cosec X) = —cosec x cot X, V x € R.
X
d 1
(xvi) — (sin'x) =
dx Ja g™
(xvil) — (cos™x) = = .
dx 1-x"
... d 1
(xviii)) — (tan Xx) = ,V xeR
dx 1+x2
(xix) i (cot'x) = — : VxeR
dx 1+x?° '

(XX) i (sec"x) =

1
Ix[Vx2=1"

(xx1) i (cosec'x) = —;
dx | x|vVx2—1

.. d X
(xxil) — (|x]) = —,x#0
dx [x |
d du
s 4y = k3
(xxiii) = (ku) ix
(xx1v) i(uiv):d—uid—v
dx dx dx




(viii) i (log. x |) = ,a>0,a=l,x#0 (XXV) i(u.V): u£+vd—u
dx oga dx dx dx
(.)d(1 (el 1 0 vdu udv
1X) — o X = —,X# g
dx . X (xxvi) i (E) — M
A%
(x) i (sinX) =cos X, V x € R.
. d .
(xi) — (cosx)=—sinX, V X € R.
(xii) 3 (tan X) = sec’x, V x € R
dx B ' '
2.Continuity
LEVEL-I
1.Examine the continuity of the function f(x):x2 + 5 at x=-1.
2. Examine the continuity of the function f(x)= ,xe R.
X +
3. Show that f(x)=4x is a continuous for all xe R.
LEVEL-II
1. Give an example of a function which is continuous at x=1,but not differentiable at x=1.

kx? ,if x <2
3, if x>2
3.Find the relationship between “a” and “b” so that the function ‘> defined by:

2. For what value of k,the function{ is continuous at x=2.

[CBSE 2011]
ax+1 if x<3 | .
f(x)= . 1s continuous at Xx=3.
bx+3 if x>3
sin 3x h 0
4. If f(x)= % »When X =Y Find whether f(x) is continuous at x=0.
1 ,when x =0
LEVEL-III
1 —cos4x "
1.For what value of k, the function f(x)= 8x2 . is continuous at x=0?
k ,x=0
. 2X + 3sin x : . ’
2. If function f(x)=—— , for x#0 is continuous at x=0, then Find f(0).

3x +2sinx



1-sin®x . T
— if x<—
3cos” x 2 ) . T )
3.Let f(x) fx® = If f(x) be a continuous function at XZE , find a and b.
2
b(l1—sinx) if x> T
(mt—2x)?
sin x + xcos x h 0
4.For what value of k,is the function f(x) = - »when X =Y o ontinuous at x= 0?
k ,when x=0
3.Differentiation
LEVEL-I
1. Discuss the differentiability of the function f(x)=(x-1)** at x=1.
2.Differentiate y=tan™ 5
—-X
_ 2
30 y= [SDEED g O
3x“+4x+5 dx
LEVEL-II
1. Find 3 , ¥y =cos(log x)%.
/ 2
2. Find i of y= tan“l{M}
dx X
2
3.If y=e™sin bx, then prove that L Z —Zad—y +(a*+b%)y=0.
dx dx
2 2
4Find 3Y | g y= 300 2T
X 1+1¢ 1+1¢
LEVEL-III
1Find ¥ if y = tan™ Vi - 1ox?
dx \/1 +x2 + \/1 x2
2 Find d_yy — cot"! J1+sinx ++/1—sinx 0< x<—
dx J1+sinx —v/1—sinx |’
_i[ a+bcosx 2 2
3.If y=sin ‘(—j dy _ —Vb —a
, show that .
b+acosx X b+acosx
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1 X2 +2 x+1

lo
4\/5 = X2 —\/§x+1
4.Logrithmic Differentiation

4 Prove that i
dx

+ ! tan”' \/Ex = 1 N
22 1—x2 L

LEVEL-I
1.Differentiate y=log(log x).
2. Differentiate , sin(log x),with respect to x.
3.Differentiate y=tan~!(logx)

LEVEL-II

1. Ify.vx?+1=log[vVx* +1-x],show that x*+1) j—y +xy+1=0.
X
2. Find dy , y = cos(log x)°.
dx

3. Find g—y if (cosx)” = (cosy)* [CBSE 2012]
X

LEVEL-III
LIf xP.y9 =(x+y)P™, prove that dy_y
dx x
2
L e

2.y = (logx)** + 2 dx

- dy logx
Y = X7V, —_=
3167 = e Show that T = 7= [CBSE 2011]
2
4.Find ¥ when y = x* + 2 =3 _[CBSE 2012]
dx X“T+x+2

5 Parametric Differentiation
LEVEL-II

d?y dy
dx2 2y dx

1.If y = tanx, prove that

dZ
2. Ifx=a c:ose+10gtanQ and y=asin0 find—Zat9=E.
2 dx 4

3. Tz — tan(ilogy), show that (1 +x2) S¥ + (2x — a) = 0[CBSE 2011]

6. Second order derivatives

LEVEL-II
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2
d d
1. If y = a cos (log x) + b sin(log x), prove that x 2 —g + X—y +y=0.

dx dx
2
2.If y=(sin"' x)°, prove that (1-x%) H -X d_y =2
dx dx
5132
{1 + (dyj }
dx
3If (x—a)?+ (x—Db)?= c*for some c>0.Prove that T is a constant, independent
b
dx?
7. Mean Value Theorem
LEVEL-I1

1.1t is given that for the function f(x)=x’-6x>+px-+q on[1,3] , Rolle’s theorem holds with

1
c=2+ ﬁ . Find the values p and q.

2. Verify Rolle’s theorem for the function f(x) = sinx, in [0, 77 ].Find c, if verified
3.VeifyLagrange’s mean Value Theorem f(x) —Vx2 — 4 in the interval [2,4]
Questions for self evaluation
1.For what value of k is the following function continuous at x =2 ?
2x+1;x<2
f(x)= k;x=2
3x—1;x>2
3ax +b, if x>1
2IFf(x) = {11 if x=1, continuous at X = 1, find the values of a and b.[CBSE 2012 Comptt.]
S5ax-2b, if x<l1
3. Discuss the continuity of f(x) = [x —1|+[x—2| atx =1 & x =2.

4. If f(x), defined by the following is continuous at x = 0, find the values of a, b, ¢

sin(a + 1)x + sin X % 20
X
f(x)=4 c ,x=0
Vx +bx? —/x
, x>0
bx 3’2

5.Ifx:a(cos6+logtangj and y=asin0 find d—yat o="T.
2 dx 4
2

XL fing &

6. If y = (log x )°°%* +
y = (logx) T ™
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7.Ifxy+y2:tanx+y,find j—y
X

8. If y = \/x2+1—log(l+ /1+L2J, find j—y.
X X X

2
O.FI—x% + -y =a(x —y) , provethat L = [-—2_

dx 1—-x% "
10. Find d—yif (cosx)’ = (cosy)*
dx
2 d%y | dy
11.If y = a cos (log x) + b sin(log x), prove that X —2+xd—+ y=0.
dx X

12.If xP.y9 =(x+y)P™, prove that % _ Y.
X X



TOPIC 5
APPLICATIONS OF DERIVATIVES
SCHEMATIC DIAGRAM

Topic Concepts Degree of | Refrences
1mmportance | NCERT Text Book XII Ed. 2007
Application of| 1.Rate of change N Example 5
Derivative. Ex 6.1 Q.No-9,11
2.Increasing & decreasing o Ex 6.2 Q.No- 6 Example 12,13
functions
3.Tangents & normals Fok Ex 6.3 Q.No- 5,8,13,15,23
4.Approximations * Ex 6.4 QNo- 1,3
5 Maxima & Minima Fokk Ex 6.5Q.No- 8,22,23,25
Example 35,36,37,

SOME IMPORTANT RESULTS/CONCEPTS

d
** Whenever one quantity y varies with another quantity x, satisfying some rule y = f (x) , then d—y (or £'(x))
X

. d
represents the rate of change of y with respect to x and l:—y} (or f'(Xp)) represents the rate of change
X=X

dx
of y with respect to X at X = Xg .
** Let I be an open interval contained in the domain of a real valued function f. Then f is said to be
(i) increasing on [ if x; < X, in I = f (x;) < f(x,) for all x;, x, € L
(ii) strictly increasing on [ if x; <x;in I = f(x)) <f (x,) forall x;,x, € L
(iii) decreasing on I if x; <X, in I = f (x;) > f(x,) for all x;, x, € L.
(iv) strictly decreasing on I if X; <X, in I = f (x;) > f (X,) for all x;, x, € L
*% (1) f is strictly increasing in (a, b) if f'(x) > 0 for each x € (a, b)
(1) f is strictly decreasing in (a, b) if f '(x) <0 for each x € (a, b)
(iii) A function will be increasing (decreasing) in R if it is so in every interval of R.

. o d
** Slope of the tangent to the curve y = f (x) at the point (X, yo) is given by [—y

} (=1'(xy)).
X l(x0.y0)

** The equation of the tangent at (X, yo) to the curve y = f (x) is given by y—y,= f'(X,) (x — Xo).

*#* Slope of the normal to the curve y = f (x) at (Xo, yo) 1S —

1
£'(x,)

** The equation of the normal at (X, yo) to the curve y = f (x) is given by y —yo= — (X — Xo)-

£'(x)
** If slope of the tangent line is zero, then tan 6 = 0 and so 6 = 0 which means the tangent line is parallel to the
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x-axis. In this case, the equation of the tangent at the point (x0, y0) is given by y = y,.
T . . . .
**If 0 — 5 , then tan 6—o0, which means the tangent line is perpendicular to the x-axis, i.e., parallel to the
y-axis. In this case, the equation of the tangent at (X, yo) is given by x = X .

d
** Increment Ay in the function y = f(x) corresponding to increment A X in x is given by Ay = = AX.

Ay

** Relative erroriny = ——.

y

A
** Percentage error in'y = 2Y o 100.
y
** Let f be a function defined on an interval 1. Then

(a) f is said to have a maximum value in I, if there exists a point c in I such that f (c) > f(x) , for all xe L.
The number f (c) is called the maximum value of f in I and the point c is called a point of maximum value
of fin L.
(b) fis said to have a minimum value in I, if there exists a point ¢ in I such that f (¢) < f (x), forall xe L.
The number f (c), in this case, is called the minimum value of f in I and the point c, in this case, is called
a point of minimum value of f in L.
(c) fis said to have an extreme value in [ if there exists a point ¢ in I such that f (c) is either a maximum value
or a minimum value of fin L.
The number f (c), in this case, is called an extreme value of f in I and the point c is called an extreme point.
* * Absolute maxima and minima
Let f be a function defined on the interval I and c € I. Then
(a) f(¢) is absolute minimum if f(x)[ > f(c¢) for all xe L.
(b) f(c) is absolute maximum if f(x) < f(c) for all xe 1.
(c) ¢ € lis called the critical point off if f'(c) =0
(d) Absolute maximum or minimum value of a continuous function f on [a, b] occurs at a or b or at critical
points off (i.e. at the points where f is zero)

If ¢y ,co, ..., c, are the critical points lying in [a , b], then
absolute maximum value of f = max{f(a), f(c,), f(c,), ... , f(c,), f(b)}
and absolute minimum value of f = min{f(a), f(c,), f(c,), ..., f(c,), f(b)}.

** Local maxima and minima
(a)A function f'is said to have a local maxima or simply a maximum vaJue at x a if f(a + h) < f(a) for
sufficiently small h
(b)A function f is said to have a local minima or simply a minimum value at x = a if f(a = h) > f(a).
** First derivative test : A function f has a maximum at a point x = a if
(i) f'(a) =0, and
(i) f'(x) changes sign from + ve to —ve in the neighbourhood of ‘a’ (points taken from left to right).
However, f has a minimum at X = a, if
(1) f'(a) =0, and
(i1) £ '(x) changes sign from —ve to +ve in the neighbourhood of ‘a’.
If f’'(a) = 0 and f’(x) does not change sign, then f(x) has neither maximum nor minimum and the point ‘a’ is
called point of inflation.
The points where f '(x) = 0 are called stationary or critical points. The stationary points at which the function
attains either maximum or minimum values are called extreme points.
** Second derivative test
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(i) a function has a maxima at x a if f'(x) 0 and "' (a) <0
(i1) a function has a minima at x = a if f '(x) = 0 and f''(a) > 0.

ASSIGNMENTS
1.Rate of change

LEVEL -1
3
1. A balloon, which always remains spherical, has a variable diameter B (2x + 1). Find the rate

of change of its volume with respect to x.

2 .The side of a square sheet is increasing at the rate of 4 cm per minute. At what rate is the area
increasing when the side is 8 cm long ?
3. The radius of a circle is increasing at the rate of 0.7 cm/sec. what is the rate of increase of its

circumference ?

LEVEL -II
1. Find the point on the curve y* = 8x for which the abscissa and ordinate change at the same
rate?
2. A man 2 metre high walks at a uniform speed of 6km /h away from a lamp post 6 metre high.
Find the rate at which the length of his shadow increases. Also find the rate at which the tip
of the shadow is moving away from the lamp post.
3. The length of a rectangle is increasing at the rate of 3.5 cm/sec and its breadth is decreasing at
the rate of 3cm/sec. find the rate of change of the area of the rectangle when length is 12 cm
and breadth is 8 cm

LEVEL III

1. A particle moves along the curve 6 y = x> + 2., Find the points on the curve at which y-
coordinate is changing 8 times as fast as the x-coordinate.

2. Water is leaking from a conical funnel at the rate of 5 cm?/sec. If the radius of the base of the
funnel is 10 cm and altitude is 20 cm, Find the rate at which water level is dropping when it is
5 cm from top.

3. From a cylinder drum containing petrol and kept vertical, the petrol is leaking at the rate of
10 ml/sec. If the radius of the drum is 10cm and height 50cm, find the rate at which the level
of the petrol is changing when petrol level is 20 cm

2.Increasing & decreasing functions
LEVEL 1
1. Show that f(x) = x> —6x% + 18x + 5 is an increasing function for all x €R.
2. Show that the function x* —x + 1 is neither increasing nor decreasing on (0,1)
3. Find the intervals in which the function f(x) = sin x — cos X, 0< x< 2misincreasing or
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decreasing.
LEVEL II
1. Indicate the interval in which the function f(x) = cos x, 0< x < 21 is decreasing.

2.Show that the function f(x) = S x is strictly decreasing on ( 0, 7/2)

X . . .
mcreasing or decreasmg.

3. Find the intervals in which the function f(x) =

LEVEL III

1. Find the interval of monotonocity of the function f(x) = 2x* —log x , x # 0

2. Prove that the function y = 4s—1ne —0 is an increasing function of 0 in [ 0, 7/2]
2+cosH
[CBSE 2011]
3. Tangents &Normals
LEVEL-I

1.Find the equations of the normals to the curve 3x> — y* = 8 which are parallel to the line

X + 3y =4.

2. Find the point on the curve y = x* where the slope of the tangent is equal to the x-coordinate of
the point.

3. At what points on the circle x* + y* — 2x — 4y + 1 = 0, the tangent is parallel to x axis ?

LEVEL-II
1. Find the equation of the normal to the curve ay” = x° at the point ( am”, am?)

2. For the curve y = 2x* + 3x + 18, find all the points at which the tangent passes through the
origin.

3. Find the equation of the normals to the curve y = x> + 2x + 6 which are parallel to the line
X+ 14y +4=0
4. Show that the equation of tangent at (X;, y;) to the parabola yy;=2a(x + x;). [CBSE 2012Comptt.]

LEVEL- 111

1 .Find the equation of the tangent line to the curve y = +/5x —3 -2 which is parallel to the line
4x 2y +3 =0

2. Show that the curve x* +y2 —2x =0 and x* +y2 —2y =0 cut orthogonally at the point (0,0)
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2 2

3. Find the condition for the curves = 1and xy = ¢ to intersect orthogonally.
a b

4.Approximations
LEVEL-I

Q.1 Evaluate ~+/25.3
Q.2 Use differentials to approximate the cube root of 66

Q.3 Evaluate +/0.082
Q.4 Evaluate +/49.5 [CBSE 2012]

LEVEL-II

1. If the radius of a sphere is measured as 9 cm with an error of 0.03 cm, then find the approximate error
in calculating its surface area

5 Maxima & Minima
LEVEL 1
1. Find the maximum and minimum value of the function f(x) =3 —2 sin X

2. Show that the function f(x) = x> +x% + x + 1 has neither a maximum value nor a minimum
value
3. Find two positive numbers whose sum is 24 and whose product is maximum

LEVEL II
1. Prove that the area of a right-angled triangle of given hypotenuse is maximum when the triangle is
isosceles.
2.A piece of wire 28(units) long is cut into two pieces. One piece is bent into the shape of a circle and
other into the shape of a square. How should the wire be cut so that the combined area of the two figures
is as small as possible.
3. A window is in the form of a rectangle surmounted by a semicircular opening. The total perimeter of
the window is 10 m. Find the dimensions of the window to admit maximum light through the whole
opening.

LEVEL III
1 .Find the area of the greatest isosceles triangle that can be inscribed in a given ellipse having its vertex
coincident with one extremity of major axis.
2.An open box with a square base is to be made out of a given quantity of card board of area c? square

units. Show that the maximum volume of the box is

cubic units.[CBSE 2012 Comptt.]
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3.A window is in the shape of a rectangle surmounted by an equilateral triangle. If the perimeter of the
window is 12 m, find the dimensions of the rectangle that will produce the largest area of the window.
[CBSE 2011]

Questions for self evaluation

1.Sand is pouring from a pipe at the rate of 12 cm’/s. The falling sand forms a cone on the ground in such

a way that the height of the cone is always one-sixth of the radius of the base. How fast is the height of

the sand cone increasing when the height is 4 cm?

2. The two equal sides of an isosceles triangle with fixed base b are decreasing at the rate of 3 cm per

second. How fast is the area decreasing when the two equal sides are equal to the base ?

3. Find the intervals in which the following function is strictly increasing or decreasing:
fx)=—2x>—9x*—12x + 1

4. Find the intervals in which the following function is strictly increasing or decreasing:

f(x) = sinx + cosx , 0 <x <27

5. For the curve y = 4x> — 2x°, find all the points at which the tangent passes through the origin.

6. Find the equation of the tangent line to the curve y = x* — 2x +7 which is

(a) parallel to the line 2x —y + 9 =0 (b) perpendicular to the line Sy — 15x = 13.

7. Prove that the curves x = y* and xy = k cut at right angles if 8k” = 1.

8. Using differentials, find the approximate value of each of the following up to 3places of decimal :
1 1

() (26)° (i) (32.15)°
9. Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is % of the

volume of the sphere.
10. An open topped box is to be constructed by removing equal squares from each corner of a 3 metre by
8 metre rectangular sheet of aluminium and folding up the sides. Find the volume of the largest such box.
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TOPIC 6
INDEFINITE & DEFINITE INTEGRALS

SCHEMATIC DIAGRAM
Topics Concept Degree of | References
Importance | Text book of NCERT, Vol. II 2007 Edition
Indefinite | (i) Integration by substitution * Exp 5&6 Page301,303
Integrals =374 bolication of trigonometric ok Ex 7 Page 306, Exercise 7.4Q13&Q24
function in integrals
(iii) Integration of some particular Aeoksk Exp 8, 9, 10 Page 311,312 Exercise 7.4 Q
function 3,4,8,9,13&23
J‘ dx J‘ dx
Xziaz, ﬂxziaz,
1 dx
e
aZ —x?2 ax“ +bx +c
J' dx
> ;
Vvax® +bx +c
(px+ q)dx
ax? +bx+c
(px+q)dx
Vax? +bx +c¢
(iv) Integration using Partial ko Exp 11&12 Page 318
Fraction Exp 13 319,Exp 14 & 15 Page320
(v) Integration by Parts o Exp 18,19&20 Page 325
(vi)Some Special Integrals ikl Exp 23 &24 Page 329
I\/az +x2 dx, I\/xz —a? dx
(vii) Miscellaneous Questions Ak Solved Ex.41
Definite (i) Definite Integrals based upon = Exercise 27 Page 336, Q 2,3,4,5,9,11,16
Integrals | types of indefinite integrals Exercise 7.9
(i1) Definite integrals as a limit of s Exp 25 &26 Page 333, 334 Q3, Q5 & Q6
sum Exercise 7.8
(iii) Properties of definite Integrals Py Exp 31 Page 343* Exp 32%,34&35 page 344
Exp 36%**Exp 346 Exp 44 page351
Exercise 7.11 Q17 & 21
sk

(iv) Integration of modulus function

Exp 30 Page 343,Exp 43 Page 351 Q5& Q6
Exercise 7.11
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SOME IMPORTANT RESULTS/CONCEPTS

1
Xn+

* Jx"dx =

+cC
n+1

*Il.dx=x+c

1 1

—adX = ——
*I —d —+C

X X

1
*I—,;ZZ\/X +C
*I%dx+c

*Ie"dx=e" +cC

X

a
*Ia"dx: +cC

loga
*Isinxdx =—COSX+C
*Isinxdx =—COSX +C
*Icosxdx =sinx +c¢
>I‘jsecz xdx =tanx +c¢
*Icoseczx dx =—cotx+c
*Isecx.tanx dx =secx+c
*Icosecx.cotx dx = —cosecx +c¢
>"jtamxdx = —log|cos X| +c= log|sec x| +c

*Icotxdx:log|sinx|+C

>‘<j-secxdx=log|secx+tanx|+C

X 7T
tan| = +—
5+

*Icosecxdx=log|cosecx—cot x|+C

=log +C

=—log|cosec x +cotx |+ C

X
=log [tan—| + C
g3
dx 1 X—a
* =—1Ilo +C, ifx>a
Ixz—az 2a gx+a
+
*J. 2dx 2=—l a X+C, ifx>a
a” —x 2a a—x
dx a+x
* =—10 +C,ifx>a
Jiaz—xz 2a ga—x

dx =sin™"

_[\/7 —+C——cos §+C‘
*I dx log|x+\lx +a’ |+C

a’+x?
*J.7=10g|x+\/x2—a2 | +C

lxz_az
*

2
I\/xz +a’dx :g'\/xz +a’ +%Iog‘x+ x> +a’
*

2
I\/xz —a’dx :%\/xz —a’ —a?log‘x+ x*—a’

2
*I\/az —x*dx =%\/a2 -x? +a?sin*1 XicC
a
ol RISTCOES SYCOE- . £, (x)}dx
= [£,00dx + [£,(0dx *........ + [ f, (x)dx

* [Af(odx =A[f(x)dx+C
* J-u.v dx = u.jv.dx —J-[[V.dx]j—z dx

b
e J' f£(x) dx = F(b) — F(a), where F(x) = J' f(x) dx

* General Properties of Definite Integrals.

b b
g jf(x) dx = jf(t) dx
ba ab
*If(x)dx =- jf(x)dx

*j‘f(x) dx = j.f(x) dx + j)‘f(x) dx

*Tf(x)dx :j:(aer—X)dx
*if(x) dx j. f(a - x) dx
0

0
" jf(x) i — {2] f(x)dx, if f(x) is an even function of x.

if f(x) is an odd function of x

an

+C

+C




dX _ 1 g X __1 1 X <~ a
* J‘ o gtan " +C,= " cot " +C y Tf(x) i — 2If(x)dx, if f(2a - x) = f(x).
0
0 0 if f(2a - x) = -f(x)
Assignments
(i) Integration by substitution
LEVEL I
2 mtan~!x Sin_l X
UL 2 [ S N
X 1+x 1—x2
LEVEL II
1 J‘de 2 I;dx 3 J. ! dx
VX +x Vx0 —1 e* -1
LEVEL III
t 1
i A 2 [—0E g, S N N
S1In X.COS X SIN X.COS™ X

secX + Ccos X

(ii) Application of trigonometric function in integrals

LEVEL1
1. Isin3 x.dx 2. Icosz 3x.dx 3. Icos X.COos 2X.cos 3x.dx
LEVEL II
in4
1. J-sec4 X.tan x.dx 2. J- Slfl X dx
sin X
LEVEL III
l.J‘cos5 x.dx 2. J-sinz x.cos3 x.dx

(iii) Integration using standard results

LEVEL 1
1 d
Y p et e s
4x2 -9 x“+2x+10 9x“ +12x +13
LEVEL II
L[——5—dx 2 [—— dx 3. jd—x
X" +x7+1 sin“ x +4sinx +5 N7 —6x —x2

n1




LEVEL III

2x X +x+1
) 2.
e oy
1—-x 6x+7
4. J"!1+x dx SI—m

(iv) Integration using Partial Fraction

LEVEL 1
2
1. J.L X 2. I X dx
x+D(x-1) x=DE-=2)(x-3)
LEVEL II
2 2
[ XS, 2 [X5
x=D(x-2) x%(x+2)
LEVEL III
8 d
| ——dx 2 [————
xX+2)(x"+4) sin X + sin 2x

(v) Integration by Parts

LEVEL1
I.J.x.sec2 x.dx 2. Ilog x.dx
LEVEL II
I.J-sin_l x.dx 2. sz.sin_l x.dx
4 J'cos_l 1-x° dx 5 jsec3xdx
. el . .
LEVEL III
e*(1+x)
I.J.cos(log x )dx 2, I(2+X) 2 ax
2 +si
Iﬂex.dx 5. Iezx.cos 3x.dx
1+ cos 2x
(vi) Some Special Integrals
LEVEL1
I.J- 4+x2.dx 2.J- 1—4x? .dx
LEVEL II

I.J- x2 +4x + 6.dx Z.I 1—4x —x2 dx

LEVEL III

X+2

3. I—dx

\/x2+5x+6

[CBSE 2011]

3x—2
3. | ——= 4
J.(X+l)2(x+3) )

X2+1
3.l —" 4
J.(x—1)2(><+3) *

2
—
[a—
(o
"

3. jex(tanx +log sec x)dx

_[ x.sin ! x

2
1-x

dx

log x
3 [ 1oeX g
(I+logx)



1. j(x+1)\/1—x—x2.dx 2. j(x—S)\/x2+x dx

(vii) Miscellaneous Questions

LEVEL II
1 1
) R 2 L a s [
2 —3cos 2x 3 +sin2x 4sin? x + 5cos
d in 2
4.! 5 X 5 S.I 4s1n X 7} dx6.j secx dx
1+3sin” x +8cos~ X sin” X +cos” x Ssecx +4tanx
LEVEL II1
3sinx +2 d 4
l.J. S x C(.)SXdX 2. Iix 3.J. - dx
3cos X +2sin X 1—tanx x* =1
2
+1 —1 /
4. J‘é‘xizdx 5. IX4 dx 6.I tan x.dx
XT+x“+1 X" +1

Definite Integrals

(i) Definite Integrals based upon types of indefinite integrals

LEVEL1
1 2x 43 n/2 2
1. I 2. J.\/SinX.COSS xdx 3. J.x\/x+2dx
OSX +1 0 0
LEVEL 11
2 2
1. .[ . 2. j(l——zJ 2% 4x
1 X +4x+3 X

(ii) Definite integrals as a limit of sum
LEVEL1
2
1. Evaluate I(x +2)dx as the limit of a sum.
0
4
2. Evaluate J‘(l + X) dx definite integral as the limit of a sum.

0
LEVEL II



2
1. Evaluate I(3x2 —1)dx as the limit of a sum.

1
3

2. Evaluate J‘(xz +1)dx as the limit of a sum.
0

LEVEL III
2

1. Evaluate I(Xz + X +2)dx as the limit of a sum.

1
4

2. Evaluate I(ezx + x2 ) dx as the limit of a sum.
2

(iii) Properties of definite Integrals

LEVEL1
{2
" Jtanx - V4 -x
1. I e (X 2 J‘idx
b 1++/tanx 1\/;+ 4—-x
LEVEL II
2 X T xsinx
sin X + cos X 1+cos“x
0 0
n/3 fx
4, j %X [CBSE2011]
1++/tanx
/6
LEVEL II1
b1 5 /2
1. _[ XTSMX 4x [CBSE 2011] 2. Ilogsinx dx
O1+cosx 0

(iv) Integration of modulus function
LEVEL III

1. j.(‘x—2|+‘x—3|+‘x—4l)dx 2. ﬂxz’—x‘dx
2 -1

/2 4

3.J‘ sSim X

sin? x +cos? x

dx

T
J‘ X tan X
0 SeC X.CcosecC

/4
3. jlog(l + tan x)dx
0

[CBSE 2011]

/2
3. I [sin|x| — cos|x|]dx
—7mt/2

Questions for self evaluation

(2x —3)dx (Bx+1)dx
1. Evaluate | ———F—— 2. Evaluate | —————
x*—3x—18 J‘~\/5—2x—x2
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3. Evaluate J. cos” x.dx

2sin X +3cos X

5. Evaluate J- —dx

3sin X +4cos X

/2

7. Evaluate J.\/sin x.cos’ xdx
0
/2

9. Evaluate jlog sin x dx
0

dx
3+ 2sin X +cos X

4. Evaluate _[

. -1
6. EvaluateJ‘M dx
V1-x ’
3/2
8. Evaluate J‘|x sin nx|dx
-1
4
10. Evaluate I(IX —1| + |X — 2| + |x —3’)dx

1
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TOPIC 7
APPLICATIONS OF INTEGRATION

SCHEMATIC DIAGRAM
Topic Concepts Degree of Reference
Importance | NCERT Text BookEdition 2007
Applications of (i)Area under Simple Curves * Ex.8.1 Q.1,2,5

Integration

(ii) Area of the region enclosed A Ex. 8.1 Q 10,11 Misc.Ex.Q7
between Parabola and line
(iii) Area of the region enclosed ek Example 8, page 369
between Ellipse and line Misc.Ex. 8
(iv) Area of the region enclosed R Ex.81Q6
betweenCircle and line
(v) Area of the region enclosed K Ex 8.2 Q1, Misc.Ex.Q 15
between Circle and parabola
(vi) Area of the region enclosed ks Example 10, page370
between Two Circles Ex 8.2 Q2
(vii) Area of the region enclosed R Example 6, page368
between Two parabolas
(viii) Area of triangle when R Example 9, page370
vertices are given Ex 8.2 Q4
(ix) Area of triangle when sides Hedkedk Ex 8.2 Q5 ,Misc.Ex. Q 14
are given

skskesk

(x) Miscellaneous Questions

Example 10, page374
Misc.Ex.Q 4, 12

b
** Area of the region PQRSP :jdA =

** The area A of the region bounded by the curve x = g (y), y-axis and
d

SOME IMPORTANT RESULTS/CONCEPTS

b b
'[y dx:jf(x) dx .
a a a

d

the linesy = ¢,y =dis given by A= .[X dy:jg(y) dy

C

C
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ASSIGNMENTS

(i) Area under Simple Curves
LEVEL I

2 2
1. Sketch the region of the ellipse — + = 1
25 16

and find its area, using integration,

2. Sketch the region {(x, y) : 4x*> + 9y” = 36} and find its area, using integration.

(i1) Area of the region enclosed between Parabola and line

LEVEL II

1. Find the area of the region included between the parabola y* = x and the line x +y = 2.

2. Find the area of the region bounded by x* =4y, y =2, y =4 and the y-axis in the first quadrant.
LEVEL III

1. Find the area of the region :{(x,y): y < x2 +1, y<x+1,0<x SZ}

(ii1) Area of the region enclosed between Ellipse and line

LEVEL II
2 2 Xy
1. Find the area of smaller region bounded by the ellipse E + 2—5 =1 and the straight line Z + g =1.

(iv) Area of the region enclosed between Circle and line

LEVEL II
1. Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x and the circle x> + y* =
32.

LEVEL III

1. Find the area of the region :{(x,y): " +y2 <1< x+y}

(v) Area of the region enclosed between Circle and parabola
LEVEL III

1. Draw the rough sketch of the region {(x, y): x’< 6y, x> + y’< 16} an find the area

enclosed by the region using the method of integration.

2. Find the area lying above the x-axis and included between the circle x> + y* = 8x and

the parabola y* = 4x.

(vi) Area of the region enclosed between Two Circles

LEVEL III
1. Find the area bounded by the curves x*> + y>* =4 and (x + 2)> + y* = 4 using
integration.

(vii) Area of the region enclosed between Two parabolas
LEVEL II

1. Draw the rough sketch and find the area of the region bounded by two parabolas
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4y* = 9x and 3x* = 16y by using method of integration.

(viii) Area of triangle when vertices are given
LEVEL III
1. Using integration compute the area of the region bounded by the triangle whose vertices are (2, 1), (3, 4),
and (5, 2).
2. Using integration compute the area of the region bounded by the triangle whose vertices are (-1, 1), (0, 5),
and (3, 2).
(ix) Area of triangle when sides are given
LEVEL III
1. Using integration find the area of the region bounded by the triangle whose sides are
y=2x+1, y=3x+1,x=4.
2. Using integration compute the area of the region bounded by the linesx + 2y = 2,
y—x=1, and2x+y="7.
(x) Miscellaneous Questions
LEVEL III
1. Find the area of the region bounded by the curves y = |X = 1| andy =— |x — l| +1.

2. Find the area bounded by the curve y = x and y = x°.
T
3. Draw a rough sketch of the curve y = sinx and y = cosx as x varies from x = 0 to X :5

and find the area of the region enclosed by them and x-axis

1
4. Sketch the graph of y = |X + l| .Evaluate ,HX + 1| dx .What does this value represent on
-3
the graph.
5. Find the area bounded by the curves y = 6x —x” and y = x* — 2x.

6. Sketch the graph of y = |X + 3| and evaluate the area under the curve y = ‘X + 3‘ above x-axis and between
X=-6 tox=0. [CBSE 2011]
Questions for self evaluation

1. Find the area bounded by the curve x* = 4y and the line x = 4y — 2 .

2. Find the area bounded by the parabola y = x> and y = |XI :

3. Findtheareaoftheregion:{(X,y):OSySX2+1, OSySX+1,0SX32}

2 2

4. Find the area of the smaller region bounded by the ellipse % + yT =1 and the line % +% =1.

5. Find the area of the region : {(x YV):x2+y?<l<x+ y}
6. Find the area lying above the x-axis and included between the circle x> + y* = 8x and the parabola y* = 4x.

7. Find the area bounded by the curves x> + y> =4 and (x + 2)* + y* = 4 using integration.
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8. Using integration compute the area of the region bounded by the triangle whose vertices are (2, 1), (3, 4),
and (5, 2).
9. Using integration compute the area of the region bounded by the lines2x +y =4,
3x—2y=6, andx -3y +5=0.
x—2[+2,x<2
10. Sketch the graph of : f(x) =" , .
X“=2, x>2

4
Evaluate jf (x)dx . What does the value of this integral represent on the graph ?
0
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TOPIC 8
DIFFERENTIAL EQUATIONS

SCHEMATIC DIAGRAM
(i1).General and particular ok Ex. 2,3 pg384
solutions of a differential
equation
(iii).Formation of differential N Q. 7,8,10 pg 391

equation whose general
solution is given
(iv).Solution of differential % Q.4,6,10 pg 396
equation by the method of
separation of variables
(vi).Homogeneous differential e Q. 3,6,12 pg 406
equation of first order and
first degree

(vii)Solution of differential Hokok Q.4,5,10,14 pg 413,414
equation of the type

dy/dx +py=q where p and q
are functions of x

And solution of differential
equation of the type
dx/dy+px=q where p and q
are functions of y

SOME IMPORTANT RESULTS/CONCEPTS
** Order of Differential Equation : Order of the heighest order derivative of the given differential

equation is called the order of the differential equation.

** Degree of the Differential Equation : Heighest powerof the heighest order derivative when powers

of all thederivatives are of the given differential equation is called the degree of thedifferential equatin
dy f, (X’ Y)

** Homogeneou s Differential Equation : e = ﬁ , where f| (x, y)& f,(x,y) be the homogeneou s
x f,(x,y
function of same degree.
** Linear Differential Equation :
1. g—y + py = q, where p & q be the function of x or constant.
X

Solution of theequationis : y .e-[pdx = Iejpdx .qdx, where eIpdx is Integrating Factor (I.F.)

il. Z—X +px=q, where p & q be thefunction of y or constant.
y

Solution of theequationis: x .eIpdy = .[ejpdy .qdy, where eIpdy is Integrating Factor (L.F.)



ASSIGNMENTS

1. Order and degree of a differential equation

LEVEL1
1. Write the order and degree of the following differential equations

d*y ’ dy ’
(i)(de] +[aj +2y=0

2. General and particular solutions of a differential equation

LEVEL 1

2

a’y=1

1. Show that y =e¢ " +ax+b is the solution of e* 1
by

3. Formation of differential equation
LEVEL 11
1. Obtain the differential equation by eliminating a and b from the equation y = e*(acosx + bsinx)

LEVEL III
1. Find the differential equation of the family of circles (x - a)? - (y - b)2 =12

2. Obtain the differential equation representing the family of parabola having vertex at the origin and
axis along the positive direction of x-axis

4. Solution of differential equation by the method of separation of
variables

LEVEL II
dy dy . .
1. Solve x =l+x+y+xy 2. Solve I =e ° cosx given that y(0)=0.
X X

3. Solve <1+x2)%—x:tan_1x

S.Homogeneous differential equation of first order and first degree
LEVEL II

1. Solve (x2 +xy)dy = (x2 + y2)dx
LEVEL III
Show that the given differential equation is homogenous and solve it.

l.(x—y)%=x+2y 2. ydx+x10g(l)dy—2xdy=0
X x
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3.Solve xdy —ydx = \/xz —y2dx 4.Solve Xzde—(X3 + y3)dy =0

5.Solve xdy— ydx = /(¥ + y")dxCBSE2011  6.Solve  (y + 3x2)? =%
y

7. Solve X dy+(y—x")dx =0 CBSE2011 8.Solve x dy +(y +2x*)dx =0

6. Linear Differential Equations
LEVEL I

d
1.Find the integrating factor of the differential x d_y —y=2x’
X

LEVEL II
1.Solve 2. 1 2ytanx =sinx 2. Solve (1+ x)ﬂ —y=e(x+1)’
dx dx
3. Solve xﬂ +y=uxlogx
. e y g
LEVEL III
d
1. Solveay =cos(x+y) 2.Solveye¥dx = (y3 +2xe Y )dy

d

3. Solve x* & _ y(x+y) 4. Solve Q+ ;lx = —%
dx dx x"+1 (x”+1)

d
5. Solve the differential equation (x +2y? )d_y = y ;given that when x=2,y=1
x

Questions for self evaluation

3 2
1. Write the order and degree of the differential equation [d—zj + 4y + sin[d—yj =0
dy

2. Form the differential equation representing the family of ellipses having foci on x —axis and centre at
origin .

3. Solve the differential equation : (tan N y—x)dy =1+ y2 )dx , given that y = 0 when x = 0.

4. Solve the differential equation :xdy — y dx = +/ x2 + y2dx

d 2
5. Solve the differential equation : x logx d—y +y=—logx.
X X

6. Solve the differential equation : x*>dy + (y* + xy) dx.=0, y(1)=1
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X X

7. Show that the differential equation 2y.e§dx +| y—2xe y dy = 0 is homogeneous andfind its

particular solution given that y(0) =1 .
8. Find the particular solution of differential equation
dy

—2 4+ ycotx = 2x +x” cot X, given that y Tl=o.
dx 2



TOPIC 9

VECTOR ALGEBRA
SCHEMATIC DIAGRAM
Topic Concept Degree of Refrence
importance | NCERT Text Book Edition 2007

Vector algebra

(1)Vector and scalars

%

Q2 pgd28

(ii)Direction ratio and direction
cosines

Q 12,13 pg 440

(ii1)Unit vector o B Ex 6,8 Pg 436

(iv)Position vector of a point and o Q 15Pg440,Q 11Pg440 ,Q 16
collinear vectors Pg448

(v)Dot product of two vectors Gk Q6,13 Pgd45

(vi)Projection of a vector * ok % Ex 16 Pg 445

(vii)Cross product of two vectors ® % Q 12 Pg458

(viii)Area of a triangle * Q9 Pg 454

(ix)Area of a parallelogram * Q 10 Pg 455

SOME IMPORTANT RESULTS/CONCEPTS

* Position vector of point A(x, y ,z) =OA=xi+ yj +7k

*If A(X,,y,,z,) and point B(xz,yz,zz) then Ez(x2 —xl)i+(y2 —yl)j+(z2 —zl)k

*If a=x§+yj+zf< ;

=
*Unit vector parallel to a =

-> >
* Scalar Product (dot product)between two vectors: a.b =

o |
ol

* cosO =

5

a

*If a =a]§+bl]+clf< and

_r

a

=/x2+y?+22

EX

o ]

—

=5

a

- -

=3

b

A

cos O ; Ois angle between the vectors

b= a2i+sz+czf< thena.b=aa,+bb,+cc,




* If ais perpendicular tob thena.b =0
52

- >
*a.a=|a

ol

—
" a.

N
* Projection of a on b=

b‘
* Vector product between two vectors :

- -

axb=

=

a

—

- >
b|sin® n ; nis the normal unit vector which is perpendicular to both a & b

*If a isparallel tob thenaxb=0

— — 1= =

* Area of triangle (whosesides are given by a and b) = ) axb
- - - -
* Area of parallelogram (whose adjacent sides are given by a and b) =|ax b
— - - -
* Area of parallelogram (whose diagonals are given by a and b) = 5 ax b’

ASSIGNMENTS

(i) Vector and scalars, Direction ratio and direction cosines &Unit vector
LEVEL 1

- o~ - N - i~ A~ ~ - S
1. If a =1+ j-5kand b =1 -4j +3 k find a unit vector parallel to a + b

2. Write a vector of magnitude 15 units in the direction of vector i -2 j +2k

A A -
-

3. Ifa=1+]—k b= i—-j+k ;C = —4 % 3 + k find a unit vector in the direction of @ + b + &
- A oa R
4. Find a unit vector in the direction of the vector a =2i + j + 2k[ CBSE 2011]

- ~ A
5. Find a vector in the direction of vector a =i -2 j, whose magnitude is 7
LEVEL 11

- - - -
1. Find a vector of magnitude 5 units, perpendicular to each of the vectors (a + b ),(a - b ) where



- A A A —> 2 A X
a=i+j+kad b =1+2j+3k.

2. If the sum of two unit vectors is a unit vector, show that the magnitude of their difference is V3.
b d - - - b d ~ - o - i - it
3.f a =i+ j+k,b=4i-2j+3k and ¢ = i-2j + k, find a vector of magnitude 6 units

- - —
which is parallel to the vector 2 a -b +3 ¢

LEVEL - III
1. If a line make a,B, y with the X - axis , Y— axis and Z — axis respectively, then find the value of
sin” o + sin > B+ sin? Y
2. For what value of p, is ( + 3 + k) p aunit vector?

3. What is the cosine of the angle which the vector V2 i+ j+ k makes with Y-axis

=» R N 2 =) = = =
4. Write the value of p for which a =3i+ 2j +9k and b =i +pj + 3k are parallel vectors.

(ii)Position vector of a point and collinear vectors

LEVEL -1
1. Find the position vector of the midpoint of the line segment joining the points A(5 i+3 3 ) and
B@Bi - j).
2. In a triangle ABC, the sides AB and BC are represents by vectors 21 = 3 +2k ,

i+ 33 +5k respectively. Find the vector representing CA.
3. Show that the points (1,0), (6,0) ,(0,0) are collinear.

LEVEL - 11

1.Write the position vector of a point R which divides the line joining the points P and Q whose

position vectors are i+2 3 - k and -i + 3 +k respectively in the ratio 2 : 1 externally.

2.Find the position vector of a point R which divides the line joining two points P and Q whose

-> > - -
position vectors are (2 a + b ) and (a - 3 b ) respectively, externally in the ratio 1:2. Also, show

that P is the mid-point of the line segment RQ

(iii) Dot product of two vectors
LEVEL -1

e

~ ~ H ~ ~ ~
1.Finda . bifa =3i - j+2kand b =2i +3j +3k .

56



RN

20f1@1 =V3 | |B1 =2 and a

- = > -
. b = ¥6 _Then find the angle between a and b .

- -
3.Write the angle between two vectors a and b with magnitudes /3 and 2 respectively having

> -

a .b = V6[CBSE 2011]

LEVEL - 11

1. The dot products of a vector with the vectors i-3 3 D - 23 and i + 3 +4k are 0,5 and
8 respectively. Find the vectors.

- - -> > > o -
2.If a and b are two vectors such that|a . b |=]|a x b |, then what is the angle between a and

-

b.

e d 2 A o = = N = - o ~ =) —>
3.If a =2i +2j+3k , b =-1i+2j+kand ¢ =3i + j aresuchthat a +Ab is

perpendicular to ¢ , find the value of A.

LEVEL - 1II

- -

1.If a &b are unit vectors inclined at an angle 0, prove that sing = % a—b

*)—)‘

> o - - - -
2.If|a+b|=]a -b|, then find the angle between a and b .

d A A A 2 A A A
3. For what values of A, vectors a =3i -2j +4k and a= Ai -4j + 8k are
(1) Orthogonal  (ii) Parallel

R e e T
4..Find|¥|, if for a unit vector a ,(x - a ).(x + a)=15.

5.fa=5i —j +7k andb= i — j + pk, find u, such that 3 + b and 3 — b are orthogonal.

6. Show that the vector 2i-j+k, -3j-5k and3i-4j-4k form sides of a right angled triangle.

- n n n - A A A - N A ~ e
7leta =i +4j+2k , b =3i -2j+7k and ¢ =2i - j +4k.Findavector d which

g - -

_)
is perpendicular to both a and bandc . d = 18.

- = > - - -
8. If a, b, ¢ are three mutually perpendicular vectors of equal magnitudes, prove that a + b + ¢ is

- 2> >
equally inclined with the vectors a, b, c.

- > - g —
9.Let a, b, ¢ be three vectors such that|g C

=5 and each of them being perpendicular

:3’

b‘:4,
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- 5> o

to the sum of the other two, find |a+ b+ ¢

(iv) Projection of a vector

LEVEL -1
- - > o - R . R
1. Find the projectionof a on b if a . b =8and b =21 +6j +3k .
2. Write the projection of the vector i ~3 on the vector i +3 [ CBSE 2011]

3.Find the angle between the vectors i —23 +3k and 3i —23 +k
4. Find the projection of the vector i +33 +7k on the vector 71 —3 +8k

LEVEL - 11

1.Three vertices of a triangle are A(O, -1, -2), B(3,1,4) and C(5,7,1). Show that it is a right angled triangle. Also
find the other two angles.

—1( 1
2.Show that the angle between any two diagonals of a cube is cos l(gj :

> = -5 - - - - -
3.Ifa, b, ¢ are non - zero and non — coplanar vectors, prove that a —2b +3¢,—3b +5¢ and
- —2 -

—2a+3b —4c are also coplanar

LEVEL - 111

% ~ ~ A~
1.If a unit vector a makes angles 7t/4,with i,7/3 with j and an acute angle 0 with k , then find

_)
the component of a and angle 0.

- 2> 3 > = —»
2.Ifa, b, c are three mutually perpendicular vectors of equal magnitudes, prove that a + b + ¢ is

- = S
equally inclined with the vectors a , b, c.
3.If with reference to the right handed system of mutually perpendicular unit vectors i ,3 ,andlA( X

—¥ ~

o =3i- 3, B:2f+ 3731; then express 3 in the form of [+ 2, where P iis parallel to a

- —
and 3 , is perpendicular to o .

- ~ " o .
4.Show that the points A, B, C with position vectors a =31—4 j—4k,b=2i—j + k and

= ~ ~ ~
¢ =i—3j—5k respectively form the vertices of a right angled triangle.
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> -
5. If a & b are unit vectors inclined at an angle 0, prove that

N - -
@sin2=112-b| Gy tan2 =120
2 2 e d e d
la+b]

(vii)Cross product of two vectors
LEVEL -1

- -
1.If|a|=3,|b|=5and
.ﬁ)
a

-

- -
.b =9.Find|a x b|

-
a

. - - n n n - n n n
2.Findla xb|,ifa =i -7j +7k and b =3i +2j +2k

—> - = —
3. Find [X|, ifp is a unit vectorand , (X - p ).(xX + p)=80.

R R R R -
4.Findp, if 21 +6j +27k) X(i 43j +pk)= 0 .

LEVEL - 11
n n n n n R —>
1.Find A, if 21 +6] + 14k) x(i -Aj +7k)= 0 .
> o > o - -
2.Showthat(a-b)x(a+b)=2(axb)
— — — - > >

3.Find the angle between two vectors a and b if|a|=3,|b|=4and|a x b |=6.

BN NN [ N - -
4.1eta ,b,c beunitvectors suchthat a .b = a .c =0 and the angle between b and c¢ is 7/6, prove that

g —» =
a=*2(axb).

LEVEL - 111
l.Findthevalueofthefollowing: i.( 3 X 1A< ) + iA.( i X lA( ) + 1A<.( I X 3 )
- - - - 2 - >
2.Vectors a and b are such that|a |= \/g b= § , and a x b is a unit vector. Write the
- -

angle between a and b

= ~ A A - ~ A - d — -
30fa =i+ j+k and b = j -k ,findavector ¢ suchthat a x ¢ = b and

-+ -5
a.c =3.
d - — - - — - i - —> d -
41f axb =cxd and a xc = b x d showthat(a- d )isparallelto b - ¢ , where
= e Ed -
a #dand b+# c.
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5. Express Zi—3+3ﬁ as the sum of a <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>