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Topic - 01 Relation and Functions

Topic Concepts Degree of References
importance | NCERT Text Book XII Ed. 2007
Relations & | (i).Domain , Co domain & . (Previous Knowledge)

Functions | Range of a relation

(i1).Types of relations s Ex 1.1 Q.No-5,9,12
(iii).One-one , onto & inverse s Ex 1.2 Q.No- 7,9
of a function

(iv).Composition of function % Ex 1.3 QNo-7,9,13

(v).Binary Operations e 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,
(i) symmetric, if (a;, @) € R implies that (a2, @))€ R, for all a), a;€ A.
(1ii)transitive, if (a,, a;) € R and (a2, a3)€ R implies that (a,, a;)€ R, for all a,, a2, a:€ A.
** Equivalence Relation : R is an equivalence relation 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 correlated to unique
element in B.
* A is domain
* B is codomain
* For any element X € A, function fcorrelates 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 —» Band 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 fand g in that order and we write. ¢ = gof.
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** Different type of functions : Let f: A —B be a function.
* f'is one to one (injective) mapping, if any two different elements in A is always correlated to
different elements in B, 1.e. x;# xo=> f(x;) # fixy)or. f(x;) = f(x2) = x; =x2
* fis many one mapping, if 3 at least two elements in A such that their images are same.
* fis onto mapping (subjective), if each element in B is having at least one preimage.
*f1s into mapping if range < codomain.
* fis bijective mapping if it is both one 1o 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*bh
* 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*aVa,b e A.
* An operation ‘*’ on a is said to be associative iff (a*b)*c=a*(b*c)Va,b,c e A.
* Given a binary operation * : A x A — A, an element ¢ € A, if it exists, is called identity for the
operation *, if @ *e =a = e *a, Va € A.
* Given a binary operation * : A x A — A with the identity element ¢ in A, an element ¢ € A is said
to be invertible with respect to the operation*, if there exists an element b 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 I
IfA=1{1,2,3,475}, write the relationa R bsuch thata+b =28, 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, x is a natural number lesst han 4 ; x, y € N}.
Write down the domain and the range.

2. Types of relations
LEVEL Il
1. LetR 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 e 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.
(¢) Show that R is not transitive,
5. Check whether the relation R is reflexive, symmetric and transitive.
R={(x,y))x-3y=0}onA={1,2,3.......... 13, 14}.
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LEVEL III
1. Show that the relation Ron A A={ x|x eZ,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 relationon N x N defined by
{(a,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 ={(P,P,), 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 34 &5 ?
4. Show that the relationRon A A={ x|x eZ,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
{(a,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|,To e 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; T; with side 6,8,10; Which of the pairs are related?
(iii)One-one , onto & inverse of a function
LEVEL 1

If fix) = x*> =x 2, then find f(1/x).
2 Show that the function f: R>R defined by f(x)=x" is neither one-one nor onto.

—_—

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

1, if x>0
4 Show that the signum function f: R2>R given by: f(x) =< 0, if x=0
-1, if x<0

is neither one-one nor onto.

S LetA=1{-1,0,1} and B = {0,1}. State whether the function f: A — B defined by f(x) = X
is bijective .

6. Let f(x) :x_—l , x# -1,then find f*(x)
x+1
LEVEL II
l. Let A ={1.2.3}, B=1{4,5.6.7} and let f = {(1.4),(2,5).(3.6)} be a function from A to B.
State whether f is one-one or not. [CBSE2011]

2x -7

2. If f: R2R defined as f(x) = is an invertible function . Find f"(x).

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

5. If f: R2R is defined by f(x)= ¥ Find .

12

http://jsuniltutorial .weebly.com/



Downloaded from: http://jsuniltutorial .weebly.com/

LEVEL 111
2x -1

1.Show that the function f: R>R defined by f(x) = Xe R is one- one & onto function. Also

find the f™'.
2.Consider a function f :R,>[-5, «) defined f(x) = 9x* +6x — 5. Show that f is invertible &
f(y) = —'y+36—l , where R, = (0,0).

3.Consider a function f: RDR given by f(x) = 4x + 3. Show that f is invertible & f': RDOR

- y=3
th f'(y)= —
with £(y)= =7

4. Show that f: R2>R defined by f(x)= x’+4 is one-one, onto. Show that £ (x)=(x-4)"".
5.Let A=R—{3}and B =R —{l}. Consider the function f : A — B defined by

f(x)= ( X —‘;} Show that f is one one onto and hence find f~'. [CBSE2012]
x p—
x+1L1f x1s odd .
6. Show that f: N — N defined by f(x)= o is both one one onto.
x -1 if x is even
(iv) Composition of functions [CBSE2012]
LEVEL1

1. If fix) = e™ and g(x) = log Vx , x > 0, find

(@ (f+g)x) (b (f.g)x) (c) fog(x) (d) gof(x).
2.1If f(x)= x_:: then show that (a) f( 1) =— f{x) (b) f(—lj il
X

; X f(x)
LEVEL 11

Let f, g : R2R be defined by f(x)=|x| & g(x) = [x] where [x] denotes the greatest
integer function. Findfog(52) & go f(-V2).

2. Letfi(x) =x_—l . Then find f(f(x))
x+1

4
3. Ify=fix)= s , then find (fof)(x)
5x-3
4. Letf: R — R be defined as f(x) = 10x +7.Find the function g : R— Rsuch that
gof(x)=fog(x)= Ip [CBSE2011]

1
5. If f:R —>Rbe defined as f(x) = (3—x")}, then find fo f{x).

[CBSE2010]
6. Let f:R2>R& g: R2>R be defined as f(x) = x>, g(x)=2x - 3. Find fog(x).
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(v)Binary Operations
LEVEL
1. Let * be the binary operation on N given by a*b = LCM of a &b . Find 3*5.
Let *be the binary operation 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 definedas a* b= % .

N

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) * (¢ ,d) = (at+c, b+d )
Show that * is  (a) Commutative (b) Associative (¢) 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

a+b a+b

(Ja*b= a,bEN (ii)a"‘b=Ta,b€ Q

For binary operation check commutative & associative law.
LEVEL 3
l.Let A=NxN & * be a binary operation on A defined by (a,b) « (c,d) = (ac, bd)
V(a,b)(c,d) ENxN (i) Find (2,3) * (4,1)
(11) Find [(2,3)%(4,1)]*(3,5) and (2,3)*[(4,1)* (3,5)] & show they are equal
(1i1) Show that * is commutative & associative on A.
a+b, if a+b<6

2. Define a binary operation * on the set {0,1,23,4,5} asa*b=
a+b-6, a+b=26

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 1s associative but
not commutative. |[CBSE2012]
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 eZ: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.
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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 Tj are related?

. If Ry 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) =(:“§'J
Is f one-one and onto? Justify your answer.
Consider f:R+—[- 5, %) given by f(x) = 9x” + 6x — 5. Show that fis 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.
JfA= QxQ and *+" be a binary operation defined by (a, b) « (¢, d) = (ac, b + ad),
for (a, b), (¢, d)€ A .Then with respect to ‘" on A

(1) examine whether *+* is commutative & associative

(1) find the identity element in A,

(ii) find the invertible elements of A.
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TOPIC 2
INVERSE TRIGONOMETRIC FUNCTIONS
SCHEMATIC DIAGRAM
Topic Concepts Degree of References
importance | NCERT Text Book XI Ed. 2007
Inverse (1).Principal value branch e Ex 2.1 QNo-11, 14
Trigonometric | Table
Functions (i1). Properties of Inverse o Ex 2.2 Q No- 7,13, 15

Trigonometric Functions

Misc Ex Q.No. 9,10,11,12

i
ii.
iii.
v.
V.

Vi.

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

Functions
e
sin”
cos™! :

cosec':
sec”':

-1,
tan
cot™:

Domain Range (Principal value Branch )

[_
[_
R
R
R
R

1,1] [-n/2,7/2]

1.1] [0.7])

~(-1.1) [-m/2,n/2]-{0}

~(-1.1) [0,7]-{=/2}
(-n/2,m/2)
(0.7)

* Propertiesof Inverse Trigonometric Function for suitable value of domain

1. (i) sin”(sinx)=x & sin (sin~' x )= x

iii.tan'(tanx )=x & tan(tan" x)= X

\Z sec"(secx)zx & sec (sec" x)= X

2. 1. cosec”

iii. cot ' x=tan"

| . _
x=sin"' — & sin”' x=cosec

X
1

3. i sin”'(=x)==sin"'x

ii. tan”' (= x)=—tan™" x

iii. cosec ™' (= x)=—cosec'x

L I
4. i sin”'x+cos lx=5

- - T
1. cosec IX+S€C IX=E

1

X

ii.cos ™ (cos x)=x & cos (cos™ x)

iv.cot ' (cot x)=x & cot (cot'l x}= X

X

Vi.cOS ec"(cosec x)=x & cosec (cosec"x)= X

to_ ol
X=cos —

X

1.sec”

1

< x>0& cot'x=m+tan" — x>0

X
iv cos”' (= x)=m—cos ' x
vsec (- x)=n—-sec” x

vi cot (= x)=n—cot " x

.. -1 -1 _7(
1. tan  x+cot X—E
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5. 2(an"x=tan"( Zx,)=cos‘l l—x; =sin"( 2x,)
1—x~ 1+x° 1+x°

6. tan™ x +tan™" y=tan"(lxiJ if xy <1

tan'lx+tan_ly=n+tan_'(lxi) if xy >1

tan"'x—tmf'y:tan_'[-u] if xy >-—1

1+ xy
ASSIGNMENTS

(i). Principal value branch Table

LEVEL I
Write the principal value of the following :
l.cos ™! £ 2.sin_|(— lj

2 2
_ _ 1
3.tan" (-3 4.cos l(——]
& .

LEVEL II
Write the principal value of the following :
L. cos_l(cosz—;)+sin_l(sin 2?"] [CBSE 2011] 2.sin_l(sin 4?"}

3.cos_l(cosﬁ)
6

(ii). Properties of Inverse Trigonometric Functions

LEVELI
1. Evaluate <:ot[tz:m"| a+cot”! aj
2.Prove 3sin” ! x = sin”! (3x —4x3)
3. Find x ifscc—'(\/i)+cosoc_'x =§

LEVEL Il

1. Write the following in simplest form : tan_l[
X

\f|+x2—1]
TR T x#0
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2. Prove that sin"I i +sin"l é = tan"l E
5 36

3. Prove that tan_I l + tan_l l + tan_l l + tan_l —l- -

3 7 8 4-°
4.Prove that 2tan“(1J + tan"‘(lj = zan“‘(ﬂj [CBSE 2011]

2 7 17

5. Prove thatsin-‘[ﬁ] + sin"(EJ = cos"(3—6) [CBSE 2012]

17 5 85

LEVEL III

1. Prove that cot ™' V1+sinx +1-sinx =X XG(O E)
Ji+sinx —v1-sinx | 2 4

2. Prove that tan~!| YEX=VI=X | ® 1 1y [CBSE 2011]
JI+x +41-x 4 2
3. Solvetan ' 2x +tan ' 3x =n/4
4. Solve tan™! (x+1)+ tan_l(x -1)= tan ™! %
1 x-1 _ |
5.Solve tan lx—+tan 1 X+ _x
X—2 x+2 4
6. Prove that tan"( cosx ): T X« e(-ﬁ,ﬁ] [CBSE 2012]
I +sinx 4 2 22
Questions for self evaluation
1. Prove that sin™ 3 +cos™ 3 =tan” 63
13 5 16
2. Prove that tan™ hx—vi-x =E—lcos" X. xe[—L,l]
JI+x +41-x a J2
3. Prove that sin™ E+ cos” i +tan™ Q =T
13 5 16

4. Prove that tan™' 1+tan™' 2+ tan™

3=m
5. Prove that tan"(i]—tan" (ﬂ) %
y

4
6. Write in the simplest form cos|:2tan"[ I_—XH

7. Solve tan™ x-1 +tan™ x+l_m
x—=2 x+2 4

8. Solve tan™' 2x +tan™' 3x =1t/ 4
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TOPIC 3
MATRICES & DETERMINANTS
SCHEMATIC DIAGRAM
Topic Concepts Degree of References
importance | NCERT Text Book XI Ed. 2007
Matrices & (i) Order, Addition, ek 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
(i1) Cofactors &Adjoint of a . Ex4.4-Q.No 5
matrix Ex 4.5 -Q.No 12,13,17,18
(iii)Inverse of a matrix & e 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 |, | AadjA |
(v) Properties of . 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.

C PR TP P
a\l a'r\ ........... 33 . .

A=| ° - - OR A=[a.],..,where i=1,2,...m;j=12,..n
: I HP SR S

* 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 =[a, ]

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

ij ]m xm
* Diagonal Matrix : A square matrix is called a Diagonal Matrix if all the elements, except the diagonal
clements are zero. A =[a;],.,, where a; =0,iz).
a;#=0,i=].
* 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;);., » Where a; =0,iz].

a;#o,i=].
* 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
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* 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

(i). (AT)T =A (ii).(A+B) =A" +B' (iii). (KA)T =K.A" 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; =a; 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 A" = -A.

If A=[a;] then a; =-a; forall 1, 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,], ...

(11) Product of matrices is not commutative. i.e. AB = BA.
(ii1)  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=[A,]".
A(Adj.A) = (Adj. A)A =] Al 1.

*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":ﬁ Adj.A
A

*System of Linear Equations :
aix +byy+ciz=d,.
X + by +cz=d,.
asx + byy + caz =ds.
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a, b, ¢ |x d,
a, b, ¢,[y|=[d,[=>AX=B =X=A"B :{|A|#0}.
a, by ¢, flz| |d,

*Criteria of Consistency.
(i) If |A| # 0, then the system of equations is said to be consistent & has a unique solution.
(it) If |A| = 0 and (adj. A)B = 0, then the system of equations either consistent or inconsistent according as
the system may be have either infinite many solutions or no solutions.
(it1) 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
IfA= [a“], det. A= | A | =a.

IfA= [a“ an], |A|=a.|a33—aglau.
21 22
* Properties :
(1) The determinant of the square matrix A is unchanged when its rows and columns are interchanged.
(i) 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 1
1. Ifa matrix has 5 elements, what are the possible orders it can have? [CBSE 2011]

. . 1. A
2. Construct a 3 x 2 matrix whose elements are given by a;j = ;|| -3j

3 If A=[; f g ,B=[2 3.1 then find A -2 B.

1 0 21
2 1 4 3 -1
4, lfA=[ and B=1[2 2 | ., write the order of AB and BA.
4 1 5 1 3
LEVEL 11
1. For the following matrices A and B, verify (AB)' = B'A',
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
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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 0 2
. = d = . “+ =
4.1f A= [ | and1=[ ] findaand b so that A*+al=bA
LEVEL III
2 0 1
I. If A =|2 1 3|, then find the value of A*-3A + 2I
1 -1 0
2. Express the matrix A as the sum of a symmetric and a skew symmetric matrix, where:
3 -2 -4
A=13 =2 —5]
-1 1 2
n bla"-1)
3. IfA= [a b]. prove that A"= | @ a-1 | , neN

(ii) Cofactors &Adjoint of a matrix

LEVEL 1
2 -3 5
1. Find the co-factorof a;, ImA=|[6 0 4
1 -7
2. Find the adjoint of the matrix A = [2 —1]
! 4 3
LEVEL 11
Verify A(adjA) = (adjA) A = |A|l if
L a=[%2 3
-4 -6
1 2 3
2. A=|2 3 2‘
3 3 4

(iii)Inverse of a Matrix & Applications

LEVEL 1
Loafa = [2 3] wiite A in terms 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 = [Z:Sk :;] is not invertible ?

LEVEL 11

1. |fA=[3

> ‘25] show that A’—SA — 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 0 or 1 and for
X 1
which A [y] - [0] has exactly two distinct solutions.
z 0

23
4. Show that the matrix A = [ 11 ] satisfies the equation A* ~ 4A + 1 = 0 where 1 is 2 x 2
identify and 0 is 2 x 2 zero matrix using this equation, find A™",

LEVEL 111
2 3 1
1 IfA=1]-3 2 1|, 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 =-
2x +3y+2z =2
3x-3y—4z =11 [CBSE 2011]
b. 4x+3y+2z=60
x+2y+3z=45
6x +2y+3z=70 [CBSE 2011}

1 -1 0 2 2 -4
3. Find the product AB, where A= |12 3 4|.B=|-4 2 —4| anduseitto

0 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:

1,1 .4
s Y. 2
x vy oz
x v z
5. Using elementary transformations, find the inverse of the matrix
1 2 =2
[—1 3 0 l
0 -2 1
(iv)To Find The Difference Between |A|, |adjA|, |kA|
LEVEL 1 .
cos15  sinl5’
1. Evaluate |s‘_n75" o e|[CBSE 2011]

2.  What is the value of |31] , where I is identity matrix of order 3?

»

If A is non singular matrix of order 3 and |A| = 3, then find |2A4]|

&

For what valve of a, [i% _31] 1s a singular matrix?
LEVEL 1I

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 111
Lo A =g (21] 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 1

I. Find positive valve of x if 1156 ; - |25x il

a+ib c+id

2. Evaluate . .
—c+id a-—ib
LEVEL Il
1. Using properties of determinants, prove the following :
b+c a a
b c¢c+a b |[=4abc
¢ ¢ a+db [CBSE 2012
l+a’=b®>  2ab -2b
2. 2ab l-a’ +b’ 2a =(l+a|3-l-b2)3
2b -2a  l-a’-b’

x x?2 1+4px®
3. [y ¥ 14py?| = (1+pxyz)(x-y)y-2)(z-X)
z z* 1+ pz®
1 | 1
4. a b c|=(a-b)b-c)c—a)a+b+c)[CBSE 2012]
2 b o
LEVEL 111

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
=|b ¢ a
A c a b

25
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2

a” +1 ab ac
3. | ab  bP41  be |=l1+a’+b%+c?
2
ca cb c”+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. |ca? ca c+al=0
a’b? ab a+
—bc  bZ+be c?+be
6. a’+ac —ac (:2+ac=(ab+bc+ca)3
aZ+ab b2+ab —ab
(b+c)’ ab ca
7. ab (at+c)” bc = 2abc(a+b+c)’
ac be  (atb)’
1 1 o4l
p P
8. Ifp,qrarenotinG.Pand | | L w+5=0, show that pa? +2pa+r=0-
q q
po+q qu+r 0
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

1. Using properties of determinants, prove that : |c+a

b+c q+r y+z a p x

r+p z+x|=2b q vy

a+b p+q x+y c r z

26
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I+a’=b>  2ab -2b
2. Using properties of determinants, prove that : | 2ab l-a® +b’ 2a  |= (l +a’+ bzy
2b -2 l-a’-b’
a’+1 ab ac
3. Using properties of determinants, prove that :| ab b 41 be |=14+a’+b>+c?
ca b c?+1

3 23
4. Express A=|4 5 3| asthe sum of a symmetric and a skew-symmetric matrix.
2 4 5

-1 -4 o . n |1-2n  —4n
S.LetA= N prove by mathematical induction that : A™ = .

n 14+ 2n

31 2 -
6.1fA= [7 5], find x and y such that A+ xI = yA. Hence find A L

o
0 —tan; 1 0 , cosa —sina
7. Let A= and I= .Prove that I+ A=(I—-A)] . ;
L 0 1 sinae  coso
tdn; 0

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

-4 4 4 I -1 1
9. Find the product AB, where A=|-7 1 3 |andB=|1 -2 -2]|anduse ittosolve
5 =3 -1 2 1 3

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

. . s . . 2 1 -3 2 1 2
10. Find the matrix P satisfying the matrix equation {3 2} P { 5 3} = [ }
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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 g Ex 5.1 Q.No- 21, 26,30

3.Differentiation

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

7. Mean Value Theorem

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

5 Parametric Differentiation il Ex 5.6 QNo- 7.8,10,11

6. Second order derivatives M Ex 5.7 QNo- 14,16,17
¥

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 functionatx = a

ie. lim f(x)= lim f(x)=f(a)
x=pat X=pa

i.e. lim f(a=h)=Ilim f(a-h)=1f(a).
h—0 h—>0

* A function is said to be differentiable at x =a
if Lf'(a)=Rf"(a)i.c
fim flfa—h)—"f(a) _

h

fim f(a+h)—f(a)
-h hes0) h

(1) i (x")=nx""".
dx

.o d

(i1) ™ (x)=1

(i) i (c) =0,¥YcekR
dx

(iv) —d- (a')=a" loga,a>0,a+1.
dx

d .
(\)dx(e) e.

d
i) — (log.x) =, >0,a# 1,3
(v1) I (log.x) a a X

xloga

(vii) i (log x) = l.x>0
dx X

(x1i1) -i (cot x) = — cosec’x
™ SCC)
. d
(XIv) = (sec X) = sec x tan x
dx

d
(xv) d_ (cosec X) = — cosec X cot X
X

(xvi) i(qin"\()= l
3 |-x3.

(xvii) i (cos'x) = ol
dx 1-x

2

Y

... d .
(xvil) — (tan" x) =
dx 1+x°

. d .
xix) — (cot'x)= — S
(x1%) dx( : 1+x°

d . I
(xx) — (se¢c X)= — ===
dx lx|Vx* =1

. d .1 1
(Xx1) — (cosec X) = ————=
dx |x|Vx? -1

d X
(xxit) — (|x]) = =—,x=0
Dl (x| ]

d du
xiti) — (ku) = k—
(xx11) (ku)
..o d du
xiv) —lutv)=—=
(xx1v) (u »)

&l
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... d d dv du
(viii) — (log,x |)= ,ax0,a=l,x20 xxv) —(uv)=u—+v—
dx x| x loga ( )dx( ) dx  dx
d log x| 1 " Vdu u dv
(ix) — (log |x|)= —,x# o U~
- (log . oxvi) L (E) S
d dx \v \Y4
(x) — (sinx)=cosx, ¥ x &R,
dx
o d .
(xi) — (cosx)=-sinx, ¥V x € R.
dx
.ood . 2
(xil) — (tan x) =sec’x, ¥V x € R.
dx
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)= 3 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

3,00 x>2

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

3.Find the relationship between “a™ and “b” so that the function ‘f* defined by:

|CBSE 2011)
ax +1 if x<3 . .
fi(x)= ) is continuous at x=3,
bx+3 if x>3
sin3x h 0
4. 1If fix)= X »WHEN X # U pind 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)={ gx? *#%is continuous at x=0?
k .x=0
2. 1f function fix)==2F351X  fr x#0 is continuous at x=0, then Find f(0).
3x +2sinx
29
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l-sin®x . m
B if Xx<—
3cos” X 2
3.Let f(x) . P If f(x) be a continuous function at x= 2 , findaandb.
2
b(l-—mx’) if X > —
| (- 2x)° 2
Sin x + X Ccos x h 0
4. For what value of k.is the function f(x) = < - when X =0 continuous 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™

| —x*

3. Ify= ’w Find &Y
' 3x* +4x+5 dx

LEVEL-II
l. Fmdg , ¥y = cos(log x)’.
2. Find ¥ of th"[—m}
dx X
o d’y
3.Uf y=e +(a 2+b? )y=0.
dx* d
aFind 3, if y=30L g2
dx 1+¢ 1+1
LEVEL-III

|.Find — dy ,if y = tan _'{
dx

\/l+x2 —\/l—x2
\/l+x2 +\/I— ’

J1+sinx ++/1—sinx
J1+sinx —+/1-sinx

2.Find d—yy =c t"[ ] 0<x <—
dx

3‘Ify=5in-l(a+bﬂ) show that dy _ Vb -a
b+acosx /> ° dx b+acosx’
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4.Prove that di{ ! lo

gx+ 2r+l| ,sffx 1
x| a2 X - 2\+1| 2J’ l+x*

4.Logrithmic Differentiation

LEVEL-I
1.Differentiate y=logs(log X).
2. Differentiate , sin(log x),with respect to x.
3.Differentiate y=tan™*(logx)

LEVEL—II

1. Ify.vx* +1=log[ Vx* + 1 -x],show that (x° +l) 4xy+l =().

2. Find d— , ¥y =cos(log x)‘.
dx

3. Find ::_y if (cosx)” = (cosy)* [CBSE 2012]
X

LEVEL-III
LIf xPy% =(x+y)P™, prove that dy_y
dx x
2
2.y = (logx)*** + x’ +] , find &y
X =1 dx
i - dy logx
Y — eX-¥, 08X
.IfxY = e Show that = o= [CBSE 2011]
2 —_
4. Find & when y = x + 273 |CBSE 2012]
dx X“+Xx+2
5 Parametric Differentiation
LEVEL-II
d?y d
L.If y=tanx, prowethatK == 2yd—i’

d2
2. .lfx=a(c059+logtan9] and y=asin0 ﬁnd—i’at 0="2
2 dx 4

3.Ifx= tan(ilogy) show that (1 + xz) + (2x —a) = O|CBSE 2011]

6. Second order derivatives
LEVEL-II

31
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2
l. If y = a cos (log x) + b sin(log x), prove that x2 d_y + xd—y +y=0.
dX2 dx
2.If y=(sin™ x)*, prove that (1-x%) d;):-xd—y= 2
dx*  dx A2
(21
1+ | —
N dx
3.0f (x —a)®+ (x — b)?= ¢’*for some ¢>0.Prove that e is a constant, independent
Y
dx*
7. Mean Value Theorem
LEVEL-II

1.It is given that for the function f{x)=x"-6x>+px+q on[1,3] , Rolle’s theorem holds with

. Find the values p and q.

1
=2+—m=
3

2. Verify Rolle’s theorem for the function f(x) = sinx, in [0, 7 ].Find c, if verified
3.VeifyLagrange's mean Value Theorem f{x) =Vx? — 4 in the interval [2,4]
Questions for self evaluation

1.For what value of k is the following function continuous at x =2 ?

2x4+1:x<2
f(x)= k;x=2
3x-1;x>2

Jax+b, if x>1
2.If f(x) = {11 if x=1.continuous at x = 1, find the values of a and b.|[CBSE 2012 Comptt.]
Sax-2b, if x<I
3. Discuss the continuity of fix) = |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 +smnx x<0
X
f(x)={ ¢ ,x=0
Vx+bx? —=x
o x>0
{ () S
0 . dy n
5Ifx=a| cosO+logtan—| and y=asin® find —at 0=—.
2 dx 4

2
6. 1f y = (logx)**** + x , find g
x2 -1 dx
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7. 1fxy + y* = tanx +y , find :_y
X

8. Ify= vx? +1—log(l+ fl+%], find d_y
X X~ dx

9.1fV1-x* +4/1-y* =a(x ~y) , prove that j_y -
X

10. Find %)—'if(cosx)y = (cosy)"
X

. ) d?y dy
11.If y=acos (log x) + b sin(log x), prove that X~ —=+x—+y=0.
dx2 dx
12.If xP.y9 = (x+y)P", prove that dy -y
X X
33
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TOPIC 5
APPLICATIONS OF DERIVATIVES
SCHEMATIC DIAGRAM
Topic Concepts Degree of | Refrences
importance | NCERT Text Book XII Ed. 2007
Application of | | Rate of change . Example 5
Derivative. Ex 6.1 Q.No-9,11

2.Increasing & decreasing s Ex 6.2 Q.No- 6 Example 12,13

functions

3.Tangents & normals oo Ex 6.3 Q.No- 5,8,13,15,23

4.Approximations " Ex 6.4 QNo- 1,3

5 Maxima & Minima ook Ex 6.5Q.No- 8,22,23,25
Example 35,36,37,

SOME IMPORTANT RESULTS/CONCEPTS

. . L . e dy ,
** Whenever one quantity y varies with another quantity x, satisfying some rule y = f(x) , then d_ (or f'(x))
X

. N d . .
represents the rate of change of y with respect to x and [—yJ (or f'(xy)) represents the rate of change
X Jy—x
X=Xo

of y with respect to x at X = x; .
#* 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 Lif x; < x;in [ = f(x;,)=f(x;) forall x,. x; € L.
(1) strictly increasing on Iif X, <x; in I = f(x,) < f(x,) forall x,,x, € L.
(ii1) decreasingon I if x; < x, in I = f(x,)=f(x;) forall x,, x; € L.
(iv) strictly decreasingon if x; < x; in I = f(x;) = f(x;) forall x;, x; € L.
#% (i) fis strictly increasing in (a, b) if f (x) = 0 for each x € (a, b)
(ii) fis strictly decreasing in (a, b) if f '(x) < 0 for each x € (a, b)
(1ii) A function will be increasing (decreasing) in R if it is so in every interval of R.

. L dy
“* Slope of the tangent to the curve y = f (x) at the point (Xq, Vy) is given by [—)

: ] (=f(x,)).
WX Jixg.y0)
*#* The equation of the tangent at (X, yp) to the curve y = f(x) is given by  y—y,= f'(x,) ) (X — Xp).

1
f'(x,)

** Slope of the normal to the curve y = f(x) at (Xq, yq) is —

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

f'(x,)

** If slope of the tangent line is zero, then tan 6 = 0 and so 8 = 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 = v,
T . . . . s
=10 — 3 , then tan 8—0cc, 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 (xq, yq) 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 = L AX.
A
** Relative error iny = —y.
y

“* Percentage error iny = Ay x100.

b
*% Let f be a function defined on an interval 1. Then

(a) fis said to have a maximum value in I, if there exists a point ¢ in I such that f(c) = f(x), forall xel.
The number f (c) is called the maximum value of f'in I and the point ¢ 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 (c) < f(x), forall xe 1.
The number f (c), in this case, is called the minimum value of f in [ and the point ¢, in this case, is called
a point of minimum value of fin L.

(c) f'is said to have an extreme value in I if there exists a point ¢ in I such that f (c) is either a maximum value
or a minimum value of fin I.

The number f (c), in this case, is called an extreme value of fin | and the point ¢ is called an extreme point.
* * Absolute maxima and minima
Let f be a function defined on the interval I and ce 1. Then
(a) flc) is absolute minimum if f{x) = fic) forall xel.
(b) fic) 1s absolute maximum if f{(x) < f{c) forall xe L.
(c) ¢ € lis called the critical point of f 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 fis zero)
If ¢; ,c, ..., ¢, are the critical points lying in [a , b], then
absolute maximum value of f= max{f(a), f(c,). fic,), ... . flc,). fib)}
and absolute minimum value of f = min{f{a), fic)), f(cz). ... , f{c,), fib)}.
#* Local maxima and minima
(a)A function f is said to have a local maxima or simply a maximum value at x=a if fa + h) < f{a) for
sufficiently small h
(b)A function fis 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
(1) f'(a) =0, and
(11) 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) f'(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 inflexion
The points where {(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

34
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(1) a function has a maxima at x a if f'(x) 0 and f " (a) <0

(i1) a function has a minima at x = a if f '(x) = 0 and f ""(a) > 0.
35 (iii) the test failsif f () =0andf (@) = 0. In
this case we apply 1 derivative test.! L

OR
f(a) & fiv(a)if f (a" ) ' Othenf hasmax or minvaueat x = a(iscaled point) if f (8) =
m m " O
and f"(a) < 0 then fis max™ at x =4 and f "(a) = 0, & £ "(a) > 0 then fis min™ at x = a
ASSIGNMENTS

1.Rate of change
LEVEL -I

3
1. A balloon, which always remains spherical, has a variable diameter 5(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 -1
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 11

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 ¢m 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 from bottom.

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< 27 is increasing or decreasing
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decreasing. LEVEL 11

1. Indicate the interval in which the function f(x) = cos x, 0= x < 27 is decreasing.

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

I
3. Find the intervals in which the function f(x) = 08X increasing or decreasing.
X

LEVEL III

1. Find the interval of monotonocity of the function f(x) = 2x° - logx,x#0
4si
2. Prove that the function y= sin® —0 is an increasing function of 0 in [ 0, /2]
2+cosb

[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 ay2 =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 y'=4ax

is yyi = 2a(x+x). |[CBSE 2012Comptt.|
LEVEL- III

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)

37
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2 2
. . X .
3. Find the condition for the curves =~ )'_2 =land xy = ¢’ to intersect orthogonally.
a“ b

Approximation
4.Approximations LEVEL-I

Q.1 Evaluate v/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 sinx

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

LEVELII
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 ¢ square

3
units. Show that the maximum volume of the box is CT cubic units.|[CBSE 2012 Comptt.]
643
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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:
fix)=sinx +cosx , 0<x<2n
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 8kP=1.

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

(i) (26)° (i) (32.15)°
9. Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is 2% 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.

38
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TOPIC 6
INDEFINITE & DEFINITE INTEGRALS
SCHEMATIC DIAGRAM
Topics Concept Degree of | References
Importance | Text book of NCERT, Vol. I1 2007 Edition
Indefinite | (i) Integration by substitution * Exp 5&6 Page301,303
Integrals (ii) ) Application of trigonometric - Ex 7 Page 306, Exercise 7.4Q13&Q24
function in integrals
(iii) Integration of some particular rEE Exp 8,9, 10 Page 311,312 Exercise 7.4 Q
function 3,489,13&23
r dx J‘ dx
: xziaz’ Jx 2+a2 ’
s
* a — x ax +bx + C
___ &
“Vax? +bx+c
* (px+q)dx
S
“ax” +bx+c
(px+q)dx
Jax 24bx+c
(iv) Integration using Partial e Exp 11&12 Page 318
Fraction Exp 13 319,Exp 14 & 15 Page320
(v) Integration by Parts w* Exp 18,19&20 Page 325
(vi)Some Special Integrals M Exp 23 &24 Page 329
IJaz +x° dx , I\/xz —a%dx
(vii) Miscellaneous Questions bt Solved Ex.41
Definite (1) Definite Integrals based upon * Exercise 27 Page 336, Q2,3,4,59,11,16
Integrals | types of indefinite integrals Exercise 7.9
(i1) Definite integrals as a limit of % Exp 25 &26 Page 333,334 Q3,Q5 & Q6
sum Exercise 7.8
(ii1) Properties of definite Integrals ks Exp 31 Page 343* Exp 32* 34&35 page 344
Exp 36%**Exp 346 Exp 44 page351
Exercise 7.11 Q17 & 21
(iv) Integration of modulus function . Exp 30 Page 343.Exp 43 Page 351 Q5& Q6
Exercise 7.11
39
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SOME IMPORTANT RESULTS/CONCEPTS

n+l

‘Ix"dx=x +c n# -1
n+l
*Il.dx=x+c

‘J‘%=2\/;+c

“Ildx =logx+c
X

"Ie‘dx=e‘ +c
l
Ia dx——+c
loga
*Isinxdx =—COSX+C
*Icosxdx =sinx+¢

X
*Isec‘xdx=tanx+c

*Icosec’xdx=-cotx+c

*Isecx.tanxdx =secx +c

"‘J'cosecx.cot X dx =—cosecx +¢

*Itanxdx=—log|cosx|+c=log|secx|+c

“fcotxdx=log|sinx|+C

*Isecxdx=log|secx+tanx|+C
X n

lan(—+— +C
2 4

"Ioosecxdx=log|cosecx-cot x|+C

=log

=—log|cosec x +cotx |+ C

X
=log [tan—| + C
ol
d 1 -
"I - X ,=—IogX a~9—C
X“—a~ 2a X+a
d a+
‘I - X ~ = —log X +C
a-—x- 2a a—Xx

I =dx =sin '—+c—-cos Lol
Ja -x’ a
*Iﬁ=log|x+\ixz+a: |+C
a~ +x°

dx 3
| —=—=-=log|x+Vx“ —a’ [+C
[ o oelxd
*
J‘sz +a’dx=%Jx: +a’ +%log|x+\f,\c2 +a1|+C
*

I,/xf _azdxzi\/xz -a? —£loglx+\/x3—az|+C
I\/a -x'dx == J't -x? +a?sm Xic

a
I{f,(x)tfz(x)i .......... £, (x)}dx
= [£,00dx £ [£,()dx ... + [, (x)dx
* [Af(x)dx =2 [f(x)dx+C

*Iu.vdx = u.jv.dx —j[[v.dx]j—:.dx

b
*If(x) dx = F(b) - F(a). where F(x) = If(x) dx
* General Properties of Definite Integrals.

* Tf(x)dx= }f(t) dx
*if(x)dx =- if(x)dx
f b
*Jlaf(x)dx= jﬂx) dx + if(x) dx
If(x)dx —j'f(a+b x) dx
*jf(x)dx if(a x) dx
0

Iﬂx) dx = 2]ﬂ’<)dx. if f(x) is an even function of x.

if f{x) is an odd function of x

40
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dX 1 -1 X 1 -1 X \ a
* =—tan” —+C,=——cot™ —+C 2a : —
szHz LA Lot *If(x) b - 2.(|;f(x)dx, if f2a - x) = f(x).
0 0 if f(2a - X) = -f(x)
Assignments
(i) Integration by substitution
LEVEL I
a2 . \mmn—lx Sil’l_I X
1. Imdx 2. J.L —dx 3. Ie dx
X 1+x° - X2
LEVEL II
I 1 1
1. dx 2. | ———dx 3. dx
Ren I IS5
LEVEL Il
Jtanx tanx |
1 | —————dx 2. | ————dx 3 | —————dx
Jsin X.COS X Isecx +C0S X Isin X.cos" X
(ii) Application of trigonometric function in integrals
LEVEL I
1. Isin3 x.dx 2.J'cos2 3x.dx 3. Icos X.cos 2x.cos 3x.dx
LEVEL II
. sin 4
l.Jsec4 X. tan x.dx 2. J‘“? . dx
SiInx
LEVEL 111
I‘Icos5 x.dx 2. J.sin2 x.cos® x.dx
(iii) Integration using standard results
LEVEL I
dx 1 dx
L | ———— 2. | ———dx 3, | ———
‘[‘hx?-g J‘x2+2x+10 J‘9x3+l2x+l3
LEVEL II
X Cos X dx
1| ————dx 2. dx 3. [
Ix4+x2+l J‘sin3x+4sinx+5 I,h_(,x_xz

41
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LEVEL Il
2x X~ +x+l X+2
l. | ——=dx 2. 3. | ——=dx
I\/I—xz—x" jx —x+1 J‘\/xz+5x+6

4, Hl_x dx S.IL [CBSE 2011]
1+x ,f(x—Six—4i

(iv) Integration using Partial Fraction

LEVEL I
2 -
1. Ide 2. I = dx 3. J‘#dx
(x+D(x—=1) (x=I(x=2)(x—3) (x+D)(x+3)
LEVEL I
2 2 2
| [Rr2x8 ) [Xxtly, s [l
(x=I)x-=2) X“(x+2) (x=D"(x+3)
LEVEL III
l.j- 82 dx 2J.d—x 3.‘[ ! ‘dX
(X+2)(x“+4) sin X + sin 2x 1+ x°
(v) Integration by Parts
LEVEL I
I.J'x.sec2 x.dx 2. Ilog x.dx 3. Ie"(tanx + log sec x)dx
LEVEL Il
-1
l.J.sin"l x.dx 2.J.x2.sin“| x.dx 3. Iﬁ% dx
l-x"
-1 l—xz 3
4, Icos ( > }dx 5. Isec x.dx
1+x~
LEVEL III
*(1+x) log x
1. | cos(log x Jdx 2. 3. | ——————=dx
I (log x)d I(2+x) dx I(1+1c>gx)2
2 +si e
4, Iﬂex.dx 5. Ie““.cosBx.dx
1+ cos 2x
(vi) Some Special Integrals
LEVEL1
I.I 4+x? dx Z.I 1-4x? dx
LEVEL Il
I.I x? +4x + 6.dx 2. j‘\}l—4x—x2.dx
LEVEL 111
42
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1. I(x+l) 1-x-x2.dx

2. j‘(x—S)\/xz +x dx

(vii) Miscellaneous Questions

LEVEL Il
[ — 2. [——d 3
2—3cos2x 3+sin2x 4sin” x +5cos” x
dx sin 2x secx
4, 5. dx 6. dx
Il+3sin2x+8mszx J‘sin4x+cos4x ISSCCX+4tanX
LEVEL II1
. . 4
‘J‘3smx+2C(.)sxdx N I dx 3‘-.- X dx
3cos X + 2sin x ] —tanx x4 -1
2 2 _
4, I%dx 5. Ix4 ldx 6. I\/tanx.dx 7. I(J(anx +/ cot x) dx
X +x°+1 X +1
Definite Integrals

(i) Definite Integrals based upon types of indefinite integrals

LEVEL 1
: 2x +3 w2
I.I = 2. IJsinx.cossxdx 3.
05x“+l °
LEVEL Il
T 52 1
O L 2[5 ) o
1 X +4x +3 1\ X 2x°

(ii) Definite integrals as a limit of sum

LEVEL I
A
l. Evaluate | (X + 2)dx as the limit of a sum.
0
M
2. Evaluate | (1+ x) dx definite integral as the limit of a sum.

0

44
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2 LEVEL II
1. Evaluate (3)(2 —1)dx as the limit of a sum.
3

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

0

LEVEL III
2

1. Evaluate I(xz 4+ X+ 2)dx as the limit of a sum.

|
4
v 2 . . .
2. Evaluate J.(c"x +X° ) dx as the limit of a sum.

2

(iii) Properties of definite Integrals

LEVEL 1
3
tanx
L[ g, o [l
5 I++/tanx l\/;+ 4 — x
LEVEL 11
oz * xsinx
T S— >, [y
Sin X 4+ COs X I+ cos” x
0 0
al/3
dx
a, j O |CBSE2011]
K,,6I+\/tanx
LEVEL 111
nt n th‘2
1. Ix smxd x [CBSE 2011] 2. Ilogsinxdx
0l+cosx

0

(iv) Integration of modulus function
LEVEL III

1. i(|x—2|+|x—3|+|x—4|)dx 2. f”x“—xldx
2 |

n/2 . 4

S x
3, j — -
0 S X+cCos X

T oxt
Xxtanx
[
Ogecx COqu

/4
3. Ilog(l + tan x )dx

[CBSE 2011]

/2
j[§m|x| - coslx”dx

Questions for self evaluation

(2x = 3)dx ' r Bx+1)dx
1. Evaluate m 2. Evaluate Im

45
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dx
3. EvaluatejcosJ x.dx 4. Evaluate I -
3+2sinX+cosx
2sin X +3cos x sin”"
5. Evaluate j3—4 dx 6. Evaluate J‘&’x dx
inx+ f 2
sinx +4cosx l—x
x/2 3/2
7. Evaluate IJsin x.cos” xdx 8. Evaluate “x sin nxldx
0 -|
n/2 4
9. Evaluate Ilog sin x dx 10. Evaluate Nx —1+[x-2|+|x- 3|)dx
a 1
46
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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.8.1Q.1,2,5
Integration (ii) Area of the region enclosed FE* Ex. 8.1 Q 10,11 Misc.Ex.Q7

between Parabola and line

(iii) Area of the region enclosed i Example 8, page 369

between Ellipse and line Misc.Ex. 8

(1v) Area of the region enclosed ke Ex.8.1Q6

betweenCircle and line

(v) Area of the region enclosed il Ex 8.2 QI, Misc.Ex.Q 15

between Circle and parabola

(vi) Area of the region enclosed o Example 10, page370

between Two Circles Ex 8.2Q2

(vii) Area of the region enclosed R Example 6, page368

between Two parabolas

(viii) Area of triangle when by Example 9, page370

vertices are given Ex 8.2Q4

(ix) Area of triangle when sides o Ex 8.2 Q5 Misc.Ex. Q 14

are given

*%%

(x) Miscellaneous Questions

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

SOME IMPORTANT RESULTS/CONCEPTS

b

b b
** Area of the region PQRSP =IdA =Iy dx=jf(x) dx .

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

the linesy = ¢, y=d is given by A= Ix dy=

a a a

d

C

d
g(y) dy

47
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ASSIGNMENTS

(1) Area under Simple Curves LEVEL 1

2 2
1. Sketch the region of the ellipse 2—5 + R =1 and find its area, using integration,

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

(1) Area of the region enclosed between Parabola and line
LEVELII

. 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):ny2+l, y<x+1L0<x SZ}

(1i1) Area of the region enclosed between Ellipse and line

LEVELII
2 2 Xy
I. Find the area of smaller region bounded by the ellipse E + 2—5 =1 and the straight line Z + E =1.
(iv) Area of the region enclosed between Circle and line
LEVELII
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* =
. LEVEL III

1. Find the area of the region : kx,y): x2 +y2 <l<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,
(vil) Area of the region enclosed between Two parabolas
LEVELII

1. Draw the rough sketch and find the area of the region bounded by two parabolas
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4y2 =9x and 3x° = 16y by using method of integration.

(viii) Area of triangle when vertices are given
LEVEL I
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).
(1x) Area of triangle when sides are given
LEVEL I
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="T.
(x) Miscellaneous Questions
LEVEL III
1. Find the area of the region bounded by the curves y = |x - 1| andy=— |x - lI +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 =3

and find the area of the region enclosed by them and x-axis
1
4. Sketch the graph of y = |x + l| .Evaluate “x 4 l|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 = |x| .

o

. Find the area of the rcgion:%x,y):03y5x2+l, 0Sy$x+l,0$x$2}

2 2

y

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

Ll |~
b |
Il

5. Find the area of the region : {(x,y): x* + yl <LEx+ 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.

49
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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,
Ix-2y=6, andx -3y +5=0.
[x-2[+2,x<2
10. Sketch the graph of : f(x) =<' , .
X“=2, x>2

4
Evaluate | f(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
solutions of a differential
equation

s Ex. 2,3 pg384

(ii1).Formation of differential
equation whose general
solution is given

. Q. 7,8,10 pg 391

(iV).Splution of differential . Q.4,6,10 pg 396
equation by the method of
separation of variables

(vi).Homogeneous differential
equation of first order and
first degree

(vii)Solution of differential . 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

s Q. 3,6,12 pg 406

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 the derivatives involved in the given differential equation is called the degree of the differential equation

** Homogeneous Differential Equation : S—): = %{—Z , where f,(x, y)&f,(x, y) be the homogeneou s
x f(x,y

function of same degree.

** Linear Differential Equation :

i. :—V +py = q, where p & q be the function of x or constant.
X
Solution of theequationis : y.eJ pdx _ J'e'[pd‘ .qdx, where e'[plh is Integrating Factor (LF.)

.. dx .
ii. d—+px=q. where p & q be the function of y or constant.
v

v

fre

Solution of theequationis: x .e-[ Py _ Iej de.q dy, where e Y is Integrating Factor (L.F.)

51
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ASSIGNMENTS

1. Order and degree of a differential equation
LEVEL I
1. Write the order and degree of the following differential equations

2 \? N
(i)(d—'tJ +(ﬂ] +2y=0
dx” dx

2. General and particular solutions of a differential equation

LEVEL I
1. Show that y =e¢ " +ax+b is the solution of e* j—\ =1
X
3. Formation of differential equation
LEVEL II

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 - by* = 2

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

d ly .
I. Solve d—y =1l+X+y+xy 2. Solve % =e ' cosx given that y(0)=0.
X dx

3. Solve (I +x° )d—‘ —x=tan"' x
dx

S.Homogeneous differential equation of first order and first degree

LEVEL 11
I. Solve (x2 +xy )dy =(x2 + yz)dx
LEVEL III
Show that the given differential equation is homogenous and solve it.
l.(x- ,v)% =x+2y 2. ydx+x Iog(i)afv —=2xdy =0
dx X
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3.Solvexdy —ydx=yx* ~y*dx 4.Solve x*ydx— (x> +y>)dy =0
5.Solvexdy— ydx = [(x* + y')dx CBSE2011  6.Solve (y + 3x’ )d—\ -

dy

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

6. Linear Differential Equations

LEVELI
1.Find the integrating factor of the differential x % -y=2x’
LEVEL 11
dy : dy x 2
1.Solve—+ 2y tanx =sinx 2. Solve (1+x)=——y=e"(x+1)
dx dx
dy
3. Solve x—=—+ y=xlogx
dx
LEVEL Il
1. Solve% = cos(x + y) 2.Solve ye¥dx = (y° +2xe ¥ )dy
X
> d / / ]
3. Solve x° LA y(x+y) 4. Solve & - fh y= —%
dx dx x"+1 (x“+1)

2 \dy
5. Solve the differential equation (x +2y° )d_‘ = y;given that when x=2,y=1
X

Questions for self evaluation

2
3.\ 42
1. Write the order and degree of the differential equation 4y B d z - sin(g) =0
dy? | dx? dx
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 ' y—x)dy = (1+y?)dx , given that y = 0 when x = 0.
4. Solve the differential equation :xdy — y dx = \}xz + yzdx
2
5. Solve the differential equation : x logx j—y +y=—logx.
X X

6. Solve the differential equation : X dy + (y2 +xy)dx.=0, y(l)=1
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X X

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

particular solution given that y(0) =1 .

8. Find the particular solution of differential equation

ﬂ+ ycotx = 2x + x” cot X, given that y(f) =0.
dx 2
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TOPIC 9
VECTOR ALGEBRA
SCHEMATIC DIAGRAM
Topic Concept Degree of Refrence
importance | NCERT Text Book Edition 2007
Vector algebra | (i)Vector and scalars * Q2 pg4d28
(i1)Direction ratio and direction e Q12,13 pg 440
cosines
(111)Unit vector ** Ex 6.8 Pg 436
(iv)Position vector of a point and ** Q15Pg440.Q 11Pg440 ,Q 16
collinear vectors Pg448
(v)Dot product of two vectors s Q6,13 Pgd4s
(vi)Projection of a vector - Ex 16 Pg 445
(vii)Cross product of two vectors e Q 12 Pgds8
(viii)Area of a triangle * Q9 Pgds54
(ix)Area of a parallelogram * Q 10 Pg 455

SOME IMPORTANT RESULTS/CONCEPTS

* Position vector of point A(x, y,z)= O—,A =Xi+ yj +27K

*1If A(x,,y,,2,) and point B("z*)’zszz) then A_é=(x3 _xl)i+(YZ_yl)j+(zz_zl)k

*lfa=xi+y_‘i+zl‘< :

*Unit vector parallel to a =

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

» »
a.b
* cosh =——

flp

> 2

-
a

- -

4

-

b

-

cos 0 ; Oisangle between the vectors

*Ifa’=a,§+b,j+c,l‘< and l;=a2§+b3]+c212 thena.b'=ala2+blb_,+clc_,

55

54
http://jsuniltutorial .weebly.com/



Downloaded from: http://jsuniltutorial .weebly.com/

I

*If ; is perpendicular to b thena.b=0
|
a.b

* Projection of a on b= T
b

*a.a=

* Vector product between two vectors:

axb= a|b sin® A ; nis thenormal unit vector which is perpendicular tobotha & b
> -
. axb
* A=
-
axb

*Ifa isparallel to b thenaxb=0

* Area of triangle (whosesides are given by a and b) = 3 axb
* Area of parallelogram (whose adjacent sides are given by a and b) =|ax b
* Area of parallelogram (whose diagonals are given by aand b) = % axb
or (whose diagonals are givenby p & q) _ 1 Px q
2
ASSIGNMENTS
(i) Vector and scalars, Direction ratio and direction cosines&Unit vector
LEVEL 1

- A A A - A A A - —
I. If a=1+j-5kand b =1 -4j+3 Kk 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

- —
-

3. Ifd=1+ ] —k;b=1- ] +k;é=—-1+ i + k find a unit vector in the direction of d@ + b + ¢

_’ -~ ~ -
4. Find a unit vector in the direction of the vector a =2i + j + 2k [ CBSE 2011]

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

— ] A

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

http://jsuniltutorial .weebly.com/
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- A s & = A
a=1+j+kand b=1i+2j+3k.
2. If the sum of two unit vectors is a unit vector, show that the magnitude of their difference is V3.
- - . n 4 . n - — N n n
3JIfa=i1i+j+k,b=4i-2j+3kand ¢ = i-2j + k, find a vector of magnitude 6 units
- = -

which is parallel to the vector2a -b +3 ¢

LEVEL - 111
1. Ifaline make a.B, y with the X - axis , Y- axis and Z — axis respectively, then find the value of
sin? @ +sin? B+ sin’ Y
2. For what value of p,is (i + j+ k)p aunit vector?

3. What is the cosine of the angle which the vector V2i+ _] + k makes with Y-axis

o . . > . .
4. Write the value of p forwhich 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(S i+ 33 ) and
B(3i - j).
2. In a triangle ABC, the sides AB and BC are represents by vectors 2 i- _| +2k ,

i+3 _] +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 vectorsare i +2 j - k and -1 + j + 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 vectorsare (2a + 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

- = =

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

— g 4 -
21f1@1 =V3, b1 =2and a . b = V6. Then find the angle between a and b .
-» ]
3.Write the angle between two vectors a and b with magnitudes V3 and 2 respectively having

a.b =/6] CBSE 2011]
LEVEL =11

1. The dot products of a vector with the vectors i- 3 3 - 2} and i + j +4k are 0, 5 and
8 respectively. Find the vectors.

— e - = - - —
2.1f a and b are two vectors such that|a . b |=|a x b |, then what is the angle between a and
-

b.

- . . . o 4 N . ” o ” n - ->
3.Ifa =21 +2j+3k , b=-i+2j+kand ¢ =3i + jaresuchthat a +4b is

perpendicular to : . find the value of A.
LEVEL - 111

- -

1.If a & b are unit vectors inclined at an angle 0, prove that Si"g = % z_{— g

- - o -

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

_’ -~ - - _’ -~ -~ -~
3. For what values of A, vectors a =31 -2j +4k and a= Ai -4 + 8k are
(i) Orthogonal  (ii) Parallel °

N T S
4. Find|X|, if for aunit vector a ,(x - a ).(x + a)=I5.

5.1fa=5i — _| +7k andb=1i — J — plA(,ﬁnd u, such thata+b and3 — b are orthogonal.
6. Show that the vector 2 i -] +k, -3 j -5k and 3i -4] -4k form sides of a right angled triangle.

Y

~ - - - - - - d - - - -
TJleta =i +4j+2k , b =3i-2j+7kand ¢ =2i - j +4k.Findavector d which
- - —’ -
is perpendicular to both a and bande . d = 18.
- 2 o — N
8. If a, b, ¢ are three mutually perpendicular vectors of equal magnitudes, prove that a + b + ¢ is

- o
equally inclined with the vectors a, b, ¢.

- = 5

9.Let a. b, ¢ be three vectors such that ;

EI =5 and each of them being perpendicular

e
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- -
a+ b+ cl.

(iv) Projection of a vector

to the sum of the other two, find

LEVEL -1
—» -y -5 o . . .
1. Find the projectionof a on b if a . b =8and b =21 +6j +3k .
2. Write the projection of the vector i -] on the vector i +j | CBSE 2011]

3.Find the angle between the vectors i -23 +3Kk and 3i -2] +k
4. Find the projection of the vector i +3] +7k on the vector 7i —:i + 8k

LEVEL - 11

1. Three vertices of a triangle are A(0, -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.

2.Show that the angle between any two diagonals of a cube is cos_][%] .

- = d - - d -
3Ifa, b, ¢ arenon - zero and non — coplanar vectors, prove that a —2b +3¢,-3b +5¢ and
- - »

—2a+3b —4c¢ arealso coplanar

LEVEL - 111

—’ “- - ~
1.If a unit vector a makes angles n/4, with i,7/3 with j and an acute angle 6 with k , then find

—’
the component of a and angle 6.

- - o -> -> -
2.1fa, b, ¢ are three mutually perpendicular vectors of equal magnitudes, prove that a + b + ¢ is

- -
equally inclined with the vectors a , b, ¢.

3.If with reference to the right handed system of mutually perpendicular unit vectors i J ,andlz R

o =3i- i, B=2i+ -3k then express B in the form of B+, where B is parallel to o
and 3 ; is perpendicular to o,

- n N . . .
4.Show that the points A, B, C with position vectors a =3i—4 j—4k,b=2i-j + k and

i -~ -~ ~
¢ =1-3)-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
oo —»_—’
(1) sing =l| a-b| () tang =M
2 2 -2 =)
|a+b]|
(vii)Cross product of two vectors
LEVEL -1

-

o - - L
I.If|a|=3.|b|=5and a . b =9.Find|a x b|

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

-—) » -— »
3. Find [X], ifp is a unit vectorand , ( X - p ).( X + p)=80.

-~ ~ -~ -~ -~ -~ _)
4Findp,if 21 +6) +27k) x(i +3] +pk)= 0 .

LEVEL -11

_)
LFind ,,if (21 +6j +14k) x(i -2j +7k)= 0 .

25 - = 5
2.Showthat(a-b)x(a+b)=2(axb)

- - -

a

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

- = o5 =2 =2 = o B -
4.Leta ,b,c beunit vectors such that a . b= a .c¢ =0 and the angle between b and ¢ is 7/6, prove that

-

a=t2(axb).
LEVEL - 111
| .Find the value of the following: ;.( ] X k ) + ;.( l X k ) + 12.( l X :| )

- = o = 2 - -
2.Vectorsa and b aresuchthat|a |= 3 b= 3 and a x b isa unit vector. Write the

= "
angle betweena and b

oy - -

— N N " o 4 N N -
3ifa =i+ j+k and b = j-k,findavector ¢ suchthat a x ¢ = b and

- -

D - - o d ) - D 4 e - -»
41f axb=cxd and a xc = b x d showthat(a- d )isparallelto b - ¢ , where

- - -> -
a#dand b# c.
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5. Express 2i—j+312 as the sum of a vector parellal and perpendicular to 2{+4]—2f<.

(viii)Area of a triangle & Area of a parallelogram

LEVEL -1
1.Find the area of Parallelogram whose adjacent sides are represented by the vectors
_) -~ -~ -~ _’ - ~ -
a=3i+j-2kand b =1 -3 +4k.
B e
2.Ifa and b represent the two adjacent sides of a Parallelogram, then write the area of

- Y
parallelogram in terms of a and b .

3. Find the area of triangle having the points A(1,1,1), B(1,2,3) and C(2,3,1) as its vertices.

LEVEL - 11
1.Show that the area of the Parallelogram having diagonals ( 3 i+ _] -2k )and

(i -3] +4lE)isS~/§Squnits.

e A Y

2.1f a, b, ¢ are the position vectors of the vertices of a A ABC, show that the area of the A ABC is

— = — = -
axb+bxc+cxal.

3.Using Vectors, find the area of the triangle with vertices A(1,1,2), B(2,3,5) and C(1,5,5)
| CBSE 2011]

Questions for self evaluation
1.The scalar product of the vector P+ j + k with the unit vector along the sum of vectors
2i + 4] -5k and i + Z:i +3kis equal to one. Find the value of A.

= S - - - -
2.1f a , b and ¢ be three vectors such that |a |=3,| b |=4,| ¢ | =5 and each one of them being

- = 5
perpendicular to the sum of the other two, find|a +b + ¢ |.

- = - — o

3.1f|a +b|=|a -b], then find the angle between a and b .
4. Dot product of a vector with i+ j— 3k, i + 3] ~2k,and2i + j +4k are 0,5, 8 respectively.
Find the vector.

5. Find the components of a vector whic is perpendicular to the vectors i+2 j ~k and3i- _] +2k.
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TOPIC 10
THREE DIMENSIONAL GEOMETRY
SCHEMATIC DIAGRAM
Topic Concept Degree of | Refrence
importance | NCERT Text Book Edition 2007
Three (1) Direction Ratios and Direction * Ex No 2 Pg -466
Dimensional | Cosines Ex No 5 Pg - 467
Geometry Ex No 14 Pg - 480
(11)Cartesian and Vector ** Ex No 8 Pg -470
equation of a line in space QN.6,7,-Pgd77
& conversion of one into QN9 -Pg478
another form
(iii)Co-planer and skew lines * Ex No 29 Pg -496
(iv) Shortest distance " Ex No 12 Pg -476
between two lines QN. 16,17 -Pg478
(v) Cartesian and Vector o Ex No 17 Pg -482
equation of a plane in Ex No 18 Pg—484
space & conversion of one Ex No 19 Pg — 485
into another form Ex No 27 Pg — 495
QN. 19, 20 - Pg 499
(vi) Angle Between Ex No 9 Pg -472
(iv)  Two lines * QN.11-Pg478
(V) Two planes * Ex No 26 Pg — 494
(vi)  Line & plane e QN.12-Pg49%4
Ex No 25 Pg - 492
(vii) Distance of a point from o Q No 18 Pg -499
a plane QNo 14 Pg—494
(viii)Distance measures parallel to o
plane and parallel to line
(ix)Equation of a plane M Q No 10 Pg-493
through the intersection
of two planes
(x) Foot of perpendicular and ** Ex. N 16 Pg 481
image with respect to a
line and plane

SOME IMPORTANT RESULTS/CONCEPTS

** Direction cosines and direction mﬂos:
If a line makes angles c. p and y withx, yand zaxes respectively thecos o, cos f and cos yare thedirection cos ines

denoted by l, m, n respectively and 1° + m” +n’ =1
61
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Anythreenumbers proportioral to direction cosines are direction ratios denoted by a,b,c

a b C
l=t——, M=t——, n=t———,
a b ¢ va’+b® +¢* va’ +b* +¢c? va’+b® +¢?

* Direction ratios of a line segment joining P(x,,y,,z,) andQ(x,,y,,z, Jmay be taken as X, —X,, y,—Y,, Z, -2,
* Angle between twolines whosedirection cosines arel,,m,,n, and 1,,m,,n, is given by

aa, +bb, +cic,
\f(a,2 +b} +c,21a22 +b,’ +czz)

cosB=11, +mm, +nn,=

b

* Forparallel lines =L and

» by ¢
forperpendicular lines a,a, +b/b, +¢,c, =0 or Il, +mm, +nn, =0
** STRAIGHTLINE:
X _¥Y™N_Z7%
a b c
—o _y-B_z-v,
a b ¢

* Equation of line passing through a point(x,,y,.z, ) withdirection cosines a,b,c:

: : . . . X
* Equation of line passin g through a point(x,.y,.z, ) and parallel totheline: S

X=X _¥Y-%_z2-%
a b C

X=X _ Y= _2-%
27X Yok 727

* Equation of line passin g through two point (x,,yl,zl)and (xz,yz,zz) is

* Equation of line (Vector form)
Equation of line passing through a point a and in the direction of bis r=a+ b
* Equation of line passing through two points a &b and in the direction of bis r=a+ A(I; - ;)

* Shortest distance between two skew lines : if lines are r = ;; + kb_; r= a,+ kb_;

then Shortest distance = (ﬂ)ﬁﬂ) :b, xb, #0

byxb,
bl
|bl| 1 2

**PLANE:
* Equation of planeis ax +by +cz +d = 0 where a, b & c are direction ratios of normal to the plane
* Equation of plane passing through a point(x,,v,,2,)is a(x —=x, )+ bly—y, )+¢c(z=2,)=0

. . . X z .
*Equation of planein intercept formis —+ LA 1, wherea, b, careint erceptson theaxes

a b ¢
* Equation of planein normal form Ix + my +nz = pwherel,m,n are direction cos ines of normal totheplane p is

length of perpendicular formorigin tot eplane
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3

* Equation of plane passing through three points(x,.y,.z,),(X,,¥,.2,) and (x;,y;.,Z )
X=X ¥Y=% z=z
X, =X Yo=Yy Z-z|=0
X3=X) ¥Ys=%1 Z3-%
* Equation of plane passing through two points(x,,y,.z,),(x,.Y,.Z, ) and perpendicular to the plane
X=X, Y= z=z

_al :y_BI :z_.rlis Xz_xl yl_yl ZZ_ZI :0

a,x+b,y+c,z+d, =0 orparralaltotheline .
4 b, G

a b, C
* Equation of plane passing through the point(x,.y,,2,) and perpendicular to the

o _y-B _z-y

planes a)x +b;y+¢;z+d, =0 ,a,x +b,y+c¢,z +d, =0 orparralal tothelines : b
4 1 €

X=X, Y=Yy z-%7

and = = = is | a, b, ¢, | =0
a, b, c,
- : - a, b, c,
*Eq . o . X | - y_yl _ Z_Zl . . -
uation of plane contaning theline Bl and passing through the point(x,,v,,2z,) is
a 1 C
X=X, Y=y, z-z
X=X, Y=V Z;-%|=0
a b, G
* Condition for coplaner lines ;2L = ¥ =YL _ 27 %1 g X782 _¥Y7¥ _Z7% a6 coplaner if
a4 b, ¢ a; b, C2
X=X, Yo=Y, Z,-Z X=X, y=y, z-z
a, b, ¢, | =0 andequation of common planeis | a, b, ¢, | =0
a, b, ¢, a, b, Cy

* Equation of plane passing through the int er sec tion of twoplanes a,x +b,y+¢,z=0 ,a,x+b,y+c¢c,z=0is
(ax+by+c,z)+Aa,x+b,y+c,z)=0
ax, + by, +c¢z, +d
2 2 2
Ja‘ +b” +c¢”
Idl _dzl

2 7 2
a-+b” +c¢”

* Perpendicular dis tan ce from thepoint(x Y2y )totheplaneax +by+cz+d=0is

* Distance between two parallel planes ax + by +cz+d, =0,ax + by +cz+d, =0is

ASSIGNMENTS

(i)Direction Ratios and Diregtion Cosines

LEVEL-I
63
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1. Write the direction-cosines of the line joining the points (1,0,0) and (0,1,1) [CBSE 2011]
2.Find the direction cosines of the line passing through the following points (-2,4,-5), (1,2,3).
3.Write the direction cosines of a line equally inclined to the three coordinate axes

LEVEL-II
. N . . . 3- 2 z+2
1.Write the direction cosines of a line parallel to the line Tx _+2 z
. o . . . 5- 7_z42
2.Write the direction ratios of a line parallel to the line Tx = y_+2 = z: .

3. If the equation of a line AB x;_B = y_—+12 = z:—6Find the direction cosine.
4. Find the direction cosines of a line, passing through origin and lying in the first octant, making

equal angles with the three coordinate axis.

(ii) Cartesian and Vector equation of a line in space & conversion of one

into another form
LEVEL-I

1.Write the vector equation of the line %s = y7+4= 6—-2'2 . [CBSE 2011]

2. Write the equation of a line parallel to the line x;: = yTﬂ = %5 and passing through the

point(1,2,3).
3.Express the equation of the plane # = (i— 2j+ k) + A(2i + j + 2k) in the Cartesian form.

4.Express the equation of the plane 7 . (21 - 3j+ k) + 4 = 0 in the Cartesian form.

(iii) Co-planer and skew lines
LEVEL-II
1.Find whether the lines 7 = (i - j - k) + A(2i + j) and # = (2i - j) + u(i + J - k) intersect or not.
If intersecting , find their point of intersection.
2.Show that the four points (0,-1,-1) , (4,5,1) . (3,9,4) and (-4.4.4,) are coplanar. Also, find
the equation of the plane containing them.
x=1 _ y=2 _ z=3 and x =4 _ y—1
3 -+ 5

3.Show that the lines = z intersect. Find their point of

intersection.
LEVEL-III
. +3 _ y-1_z-5 +1_ y-2 _z-5
1. Show that the lines x_—3 = yT = ZT and x_—l = yT = ZT are coplanar. Also find the

equation of the plane.
2. The points A(4,5,10), B(2,3,4) a d C(1,2,-1) are three vertices of a parallelogram ABCD. Find

64
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¢
the vector equation of the sides AB and BC and also find the coordinates

. : . _ . -1_ y-2_z-3
3.Find the equations of the line which intersects the lines xT =222 gnd =220

and passes through the point (1,1,1).
4. Show that The four points (0, -1, -1), (4, 5, 1), (3, 9, 4) and (- 4, 4, 4) are coplanar and find the
equation of the common plane .

(iv) Shortest distance between two lines

LEVEL-II
1. Find the shortest distance between the lines I, and I, given by the following:
() 1, 2= 2221 X2 ¥¥1_3i41
AT T T T 272 1 2

(b) 7= (1 + 2] + 3k) + Mi- 3] + 2k)
F=(41+ 200 + (5 +3p)f + (6 + p)k.

-1 y-2 z-3 and x-4 y-I1
3 4 2

. X . . N
2. Show that the lines = z intersect. Find their point of

intersection.
3.. Find the shortest distance between the lines

r=(i+j)+ AQ2i-j+ k), and r=Qi+j- k)+ p@i-2j+2k)
4.Find the shortest distance between the lines
i=(1— 1 +(t=2)]+ 3=tk andt=(s+ 1)i + (25— 1)j + (2s + 1)k[CBSE 2011]

5. Find the distance between the parallel planes x + y—z=-4 and 2x + 2y -2z + 10=0.

6. Find the vector equation of the line parallel to the line % = 3—;" = % and passing through

(3.0,-4). Also, find the distance between these two lines.

(v) Cartesian and Vector equation of a plane in space & conversion of

one into another form
LEVEL 1

1.Find the equation of a plane passing through the origin and perpendicular to x-axis
2.Find the equation of plane with intercepts 2, 3,4 on the x .y, z —axis respectively.
3.Find the direction cosines of the unit vector perpendicular to the plane
t- (6i— 37— 2k) +1 = 0 passing through the origin.
4.Find the Cartesian equation of the following planes:
(@r-(G+j-k =2 (b)r - (21 +3j— 4k) = 1
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LEVEL 11

1. Find the vector and cartesian equations of the plane which passes through the point (5, 2, — 4) and
perpendicular to the line with direction ratios 2, 3, — 1.

2. Find the vector equation of a plane which is at a distance of 7 units from the origin and normal to
the vector 31" +5 7 -6 k".

3.Find the vector and cartesian equations of the planes that passes through the point (1, 0, — 2)and
the normal to the plane isi” + 7j - k",

(vi) Angle Between(i)Two lines (ii)Two planes  (iii)Line & plane
LEVEL-I
1. Find the angle between the lines whose direction ratios are (1, 1, 2) and (V3-1,-/3-1,4).

x-2 y+1 z-3

2 Find the angle between line Eraiiraiae and the plane 3x +4y +z + 5 =0.
3.Find the value of A such that the line %2 - yT-l - %: is perpendicular to the plane
3x-y-2z=17.

4.Find the angle between the planes whose vector equations are
r2i"+27%-3k)=5andr-(31"-37J+5k") =3

5.Find the angle between the line% - §= z;—:‘and the plane 10 x + 2y — 11 z=3.
LEVEL-II
1.Find the value of p, such that the lines ? = % = 2—: and _13 = % = gare perpendicular to

each other.
2. A line makes angles «, B, y, 8 with the four diagonals of a cube, Prove that

2 2 2 2 4
cosa + cos P + cosy + cos =3

(vii) Distance of a point from a plane
LEVELI

1.Write the distance of plane 2x—y + 2z + 1 = 0 from the origin.
2.Find the point through which the line 2x = 3y = 4z passes.

3. Find the distance of a point (2, 5= 3)from theplane r - (6 i—3 _| + 2k )= 4
4. Find the distance of the following plane from origin: 2x -y +2z+ 1 =0

5.Find the distance of the point (a,b,c) from x-axis
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LEVELII

1..Find the points on the line — = % = ; at a distance of 5 units from the point P(1,3.3).

2.Find the distance of the point (3,4,5) from the plane x + y + z =2 measured parallel to the

line 2x=y=z

3. Find the distance between the point P(6, 5, 9) and the plane determinedby the points
A(3.-1.2),B(5 2, 4)and C(- 1.~ 1, 6).

4.Find the distance of the point (- 1,-5,- 10)from the point of intersection of theline

F=2i —j+ 2 k +}.(3§ +4]’+ Zﬁ)andtheplanef'- (i—j+ k) =
[CBSE2011]

LEVEL 111
1.Find the coordinates of the foot of the perpendicular and the perpendicular distance of the point
(1,3.4) from the plane 2x — y + z+ 3 = 0. Find also, the image of the point in the plane.
2.Find the distance of the point P(6,5,9) from the plane determined by the points A(3,-1,2) ,
B(5.2,4) and C(-1,-1,6).
3.Find the equation of the plane containing the lines 7 = i + j + A(i + 2 - k) and
# =14+ p(-i +j - 2k).Find the distance of this plane from origin and also from the point (1,1,1).

(viii) Equation of a plane through the intersection of two planes

LEVELII
1.Find the equation of plane passing through the point (1,2,1) and perpendicular to the line joining
the points (1.4,2) and (2,3.5). Also find the perpendicular distance of the plane from the origin.
2.Find the equation of the plane which is perpendicular to the plane 5x + 3y + 6z +8 = 0 and
which contains the line of intersection of the planes x + 2y +3z~4=0and 2x +y-z+5=0.
3.Find the equation of the plane that contains the point (1,-1,2) and is perpendicular to each of
the planes 2x +3y-2z=5and x + 2y - 3z=8.

LEVEL-III

1 Find the equation of the planc passing through the point (1,1,1) and containing the line
= (-31 + j + 5k) + M3i - J - 5k). Also, show that the plane contains the line
T—(-l+2} +5k)+M1-2}-5k).
2.Find the equation of the plane passing through the point (1, I, 1) and perpendicular to the planes
Xx+2y+3z-T7=0and 2x -3y +4z=0.

3.Find the Cartesian equation of the plane passing through the pomts A(0,0,0) and
B(3.-1,2) and parallel to the line "_"' - y_—:s - %
4. Find the equation of the pcrpcndlcular drawn from the point P(2,4,-1) to the line
X+5 . y+3 . z—6

1 4 -9’

http://jsuniltutorial .weebly.com/



Downloaded from: http://jsuniltutorial .weebly.com/

(ix)Foot of perpendicular and image with respect to a line and plane
LEVEL II
1. Find the coordinates of the point where the line through (3,-4,-5) and (2,-3,1) crosses the plane
determined by points A(1,2,3), B(2,2,1) and C(-1,3,6).
xX=6 y=7 _z=7

2. Find the foot of the perpendicular from P(1,2,3) on the line 5 =5 Also, obtain the
equation of the plane containing the line and the point (1,2,3).
3.Prove that the image of the point (3,-2,1) in the plane 3x — y + 4z =2 lies on the plane,
xtytz+4=0.
LEVEL-III

1.Find the foot of perpendicular drawn from the point A(1, 0, 3) to the joint of the points B(4, 7, 1) and
C(3, 5, 3).
x=2 y+1 z+3

-1 2
3. The foot of the perpendicular from the origin to the plane is (12, — 4, 3). Find the equation of the
plane
4. Find the coordinates of the foot of the perpendicular and the perpendicular distance of the point
P(3.2,1) from the plane 2x — y+z+1=0. Find also, the image of the point in the plane.

Questions for self evaluation
1. Find the equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes
x+2y+3z-7=0and 2x -3y +4z=0.

2. Find the vector equation of a line joining the points with position vectors i-2 [ 3k and parallel

2. Find the image of the point (1, -2, 1) in the line

to the line joining the points with position vectors i— _] +4k,and 2i+ j +2k. Also find the
cartesian equivalent of this equation.
3. Find the foot of perpendicular drawn from the point A(1, 0, 3) to the joint of the points B(4, 7, 1) and
C(3, 5, 3).
4. Find the shortest distance between the lines
r=(i+j)+ AQ2i-j+ k), and r=Qi+ j-k)+ n@di-2j+2k)
x=2 y+l1 z+3
-1 2
6. Show that the four points (0, 1, ~1), (4, 5, 1), (3, 9, 4) and (- 4, 4, 4) are coplanar and find the
equation of the common plane .
7. The foot of the perpendicular from the origin to the plane is (12, — 4, 3). Find the equation of the
plane.

5.Find the image of the point (1, -2, 1) in the line

-1 _y-2 z-3 and x—-4 y-1
3 K 5

8. Show that the lines X

= z intersect. Find their point of
intersection.
9. A line makes angles a, B, v, & with the four diagonals of a cube, Prove that

2 2 2 2o 4
cos a + COS-B + cos Yy +cos ) =‘; .

TOPIC 11

LINEAR PROGRAMMING
SCHEMATIC DIAGRAM
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Topic Concepts Degree of References
Importance NCERT Book Vol. II

Linear . (i) LPP apd its Mathematical o Articles 12.2 and 12.2.1
Programming | Formulation

(i1) Graphical method of o Article 12.2.2

solving LPP (bounded and Solved Ex. 1to 5

unbounded solutions) Q. Nos 5 to 8 Ex.12.1

(iii) Diet Problem s Q.Nos 1,2 and 9 Ex. 12.2

Solved Ex. 9 Q. Nos 2 and 3 Misc. Ex.
Solved Ex. 8 Q. Nos 3,4,5,6,7 of Ex.

(iv) Manufacturing Problem e 122 )
Solved Ex.10 Q. Nos 4 & 10 Misc. Ex.

(v) Allocation Problem e Solved Examp1§ 7Q. No 10 Ex.12.2,
Q. No 5 & 8 Misc. Ex.

(vi) Transportation Problem N Solved Ex.11
Q. Nos 6 & 7 Misc. Ex.

(vii) Miscellaneous Problems Q. No 8 Ex. 12.2

SOME IMPORTANT R%SU LTS/CONCEPTS

** Solving linear programming problem using 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.
(11) 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 has no minimum value.

ASSIGNMENTS
(i) LPP and its Mathematical Formulation
LEVEL1
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1. A dietician wishes to mix two types of foods in such a way that vitamin contents of the mixture
contain atleast 8 units of vitamin A and 10 units of vitamin C. Food ‘I’ contains 2 units/kg of vitamin
A and 1 unit’kg of vitamin C. Food *II’ contains 1 unit’/kg of vitamin A and 2 units’kg of vitamin C. It
costs Rs 50 per kg to purchase Food ‘I" and Rs 70 per kg to purchase Food ‘II'. Formulate this problem
as a linear programming problem.

(ii) Graphical method of solving LPP (bounded and unbounded solutions)
LEVEL I

Solve the following Linear Programming Problems graphically:

1. Minimise Z =~ 3x +4 ysubjecttox +2y <8, 3x +2y<12,x >0,y >0.

2.Maximise Z = 5x + 3ysubject to 3x + Sy < 15, 5x + 2y < 10, x =0,y = 0.

3.Minimise Z = 3x + Sy suchthat x + 3y =3, x +y =2, x,y = 0.

(iii) Diet Problem

LEVEL II
1.A diet for a sick person must contain at least 4000 units of vitamins, 50 units of minerals and 1,400
calories. Two foods X and Y are available at a cost of Rs. 4 and Rs. 3 per unit respectively. One unit of
the food X contains 200 units of vitamins, 1 unit of mineral and 40 calories, whereas one unit of food
Y contains 100 units of vitamins, 2 units of minerals and 40 calories. Find what combination of X and
Y should be used to have least cost? Also find the least cost.

2. Every gram of wheat provides 0.1 g of proteins and 0.25 g of carbohydrates. The corresponding
values for rice are 0.05 g and 0.5 g respectively. Wheat costs Rs. 10 per kg and rice Rs. 20 per kg. The
minimum daily requirements of protein and carbohydrates for an average child are 50 gm and 200 gm
respectively. In what quantities, should wheat and rice be mixed in the daily diet to provide the
minimum daily requirements of protein and carbohydrates at minimum cost ?

(iv) Manufacturing Problem
LEVEL 11
I.LA company manufactures two articles A and B. There are two departments through which these
articles are processed: (i) assembly and (ii) finishing departments. The maximum capacity of the
assembly department is 60 hours a week and that of the finishing department is 48 hours a week. The
production of each article A requires 4 hours in assembly and 2 hours in finishing and that of each unit
of B requires 2 hours in assembly and 4 hours in finishing. If the profit is Rs. 6 for each unit of A and
Rs. 8 for each unit of B, find the number of units of A and B to be produced per week in order to have
maximum profit.
2. A company sells two different produces A and B. The two products are produced in a common
production process which has a total capacity of 500 man hours. It takes 5 hours to produce a unit of A
and 3 hours to produce a unit of B. The demand in the market shows that the maximum number of
units of A that can be sold is 70 and that for B is 125. Profit on each unit of A is Rs. 20 and that on B is
Rs. 15. How many units of A and B should be produced to maximize the profit? Solve it graphically
LEVEL 111

1.A manufacture makes two types of cups, A and B. Three machines are required to manufacture the
cups and the time in minutes required by each is as given below:
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Type of Cup Machines
I II 11T
A 12 18 6
B 6 0 9
Each machine 1s available for a maximum period of 6 hours per day. If the profit on each cup A is 75

paise, and on B it is 50 paise, show that the 15 cups of type A and 30 cups of type B should be
manufactured per day to get the maximum profit.

(v) Allocation Problem

LEVEL 11
1. Ramesh wants to invest at most Rs. 70,000 in Bonds A and B. According to the rules, he has to
invest at least Rs. 10,000 in Bond A and at least Rs. 30,000 in Bond B. If the rate of interest on bond A
is 8 % per annum and the rate of interest on bond B is 10 % per annum , how much money should he
invest to earn maximum yearly income ? Find also his maximum yearly income.
2. An oil company requires 12,000, 20,000 and 15,000 barrels of high grade, medium grade and low
grade oil respectively. Refinery A produces 100, 300 and 200 barrels per day of high, medium and low
grade oil respectively whereas the Refinery B produces 200, 400 and 100 barrels per day respectively.
If A costs Rs. 400 per day and B costs Rs. 300 per day to operate, how many days should each be run
to minimize the cost of requirement?

LEVEL III

1. An aeroplane can carry a maximum of 250 passengers. A profit of Rs 500 is made on each executive
class ticket and a profit of Rs 350 is made on each economy class ticket. The airline reserves at least 25
seats for executive class. However, at least 3 times as many passengers prefer to travel by economy
class than by the executive class. Determine how many tickets of each type must be sold in order to
maximize the profit for the airline. What is the maximum profit?

(vi) Transportation Problem

LEVEL III
1. A medicine company has factories at two places A and B . From these places, supply is to be made
to each of its three agencies P, Q and R. The monthly requirement of these agencies are respectively
40, 40 and 50 packets of the medicines, While the production capacity of the factories at A and B are
60 and 70 packets are respectively. The transportation cost per packet from these factories to the
agencies are given:

Transportation cost per packet (in Rs.)
From A B
To
P 5 A
Q 4 2
R 3 5

How many packets from each factory be transported to each agency so that the cost of

transportation is minimum ? Also find the minimum cost.
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Questions for self evaluation

1. Solve the following linear programming problem graphically : Maximize z = x — 7y +190
subject to the constraints X + y<8, x €5,y £ 5,x+y24,x 2 0,y 20.

2. Solve the following linear programming problem graphically : Maximize z = 3x + Sy
subject to the constraints x +y 22, x +3y 2 3, x 2 0,y 20.

3. Kellogg is a new cereal formed of a mixture of bran and rice that contains at least 88 grams of
protein and at least 36 milligrams of iron. Knowing that bran contains, 80 grams of protein and 40
milligrams of iron per kilogram, and that rice contains 100 grams protein and 30 milligrams of iron per
kilogram, find the minimum cost of producing this new cereal if bran costs Rs. 5 per kilogram and rice
costs Rs. 4 per kilogram.

4. A shopkeeper deals only in two items — tables and chairs. He has Rs. 6,000 to invest and a space to
store at most 20 pieces. A table costs him Rs. 400 and a chair Rs. 250. He can sell a table at a profit of
Rs. 25 and a chair at a profit of Rs. 40. Assume that he can sell all items that he buys. Using linear
programming formulate the problem for maximum profit and solve it graphically.

5. A small firm manufactures items A and B. The total number of items A and B it can manufacture a
day is at most 24. Item A takes one hour to make while item B takes only half an hour. The maximum
time available per day is 16 hours. If the profit on one unit of item A be Rs. 300 and one unit of item
B be Rs. 160, how many of each type of item be produced to maximize the profit ? Solve the problem

graphically.

6. A chemist requires 10, 12 and 12 units of chemicals A, B and C respectively for his analysis. A
liquid product contains 5, 2, and 1 units of A, B and C respectively and it costs Rs. 3 per jar. A dry
product contains 1, 2, and 4 units of A, B and C per carton and costs Rs. 2 per carton. How many of
each should he purchase in order to minimize the cost and meet the requirement ?

7. A person wants to invest at most Rs. 18,000 in Bonds A and B. According to the rules, he has to
invest at least Rs. 4,000 in Bond A and at least Rs. 5,000 in Bond B. If the rate of interest on bond A is
9 % per annum and the rate of interest on bond B is 11 % per annum , how much money should he
invest to earn maximum yearly income ?

8. Two tailors A and B earn Rs. 150 and Rs. 200 per day respectively. A can stitch 6 shirts and 4 pants
while B can stitch 10 shirts and 4 pants per day. How many days shall each work if it is desired to to
stitch at least 60 shirts and 32 pants at a minimum labourcost.
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Topic Concepts Degree of References
Importance NCERT Book Vol. IT
Probability | (i) Conditional Probability e | Article 13.2 and 13.2.1
Solved Examples 1 to 6
Q. Nos 1 and 5to 15 Ex. 13.1
(i1)Multiplication theorem on - Article 13.3
probability SolvedExamples 8 & 9
Q.Nos 2,3,13 14 & 16 Ex.13.2
(iii) Independent Events sk s Article 13.4
Solved Examples 10 to 14
Q.Nos 1,6,7,8and 11 Ex.13.2
(iv) Baye’s theorem, partition of s Articles 13.5, 13.5.1, 13.5.2
sample space and Theorem of Solved Examples 15 to 21, 33 & 37
total probability ,Q.Nos 1 to 12 Ex.13.3
Q. Nos 13 & 16 Misc. Ex.
(v) Random variables & s 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.Nos1 &4to15Ex.13.4
(vi) Bernoulli,s trials and s Articles 13.7,13.7.1 & 13.7.2
Binomial Distribution Solved Examples 31 & 32
Q. Nos 1to 13 Ex.13.5

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.
¢ (< S) is called an impossible event and
S(< S) is called a sure event.

** Probability of an Event.

(1) If E be the event associated with an experiment, then probability of E, denoted by P(E) is

defined as P(E) number of outcomes in E

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

(11) P(sure event or sample space) = P(S) = 1 and P(impossible event) = P(¢) = 0.
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(i11) If E,, Ea, Ea, ..., Eg are mutually exclusive and exhaustive events associated with an experiment
(ie. ifEy, UE;UE;U ... UE)=SandEinE;=¢fori,j e {1,2,3,....k} i #])), then
P(E,) + P(Ez) + P(E3) + ...+ P(Ey) = L.
(iv) P(E) + P(ES) = 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) = PENF) o vided P(F) £ 0
P(F)
** Multiplication rule of probability : P(E N F) = P(E) P(F|E)
= P(F) P(E|F) provided P(E) # 0 and P(F) # 0.
*#* Independent Events : E 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
independent if P(E N F)=P(E) . P (F).
** Bayes' Theorem : If E,, E; ...., E, are n non empty events which constitute a partition of sample
space S, i.e. E, E; ...., E, are pairwise disjoint and E;w E;U ... U E;, = S andA is any event of
nonzero probability, then

PCEILA) - nP(E,)P(A|E,)
Z‘P(Ej)P(A|E,~)

** The probabilit).' distribution of a random variable X is the system of numbers
X: X1 X Xa
P(X): P P Pa

where, p;=0 , Zp,= l,i=1,1,2...,

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

LS

** Binomial distribution: The probability of x successes P (X = x) is also denoted by P (x) and is

givenby P(x)="C,q""p*, x=0,1,..,n.(q=1-p)
ASSIGNMENTS

(i) Conditional Probability

LEVEL 1
1. If P(A) = 0.3, P(B) = 0.2, find P(B/A) if A and B are mutually exclusive events.
2. Find the probability of drawing two white balls in succession from a bag containing 3 red and
5 white balls respectively, the ball first drawn is not replaced.

LEVEL II
1.A dice is thrown twice and sum of numbers appearing is observed to be 6. what is the conditional
probability that the number 4 has appeared at least once.

LEVEL Il

1.IfP(A) = %.P(B)= % and P(AmB)=%, find P(A/B) and P(B/A)

(ii)Multiplication theorem on probability
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LEVEL Il

1 .A bag contains 5 white, 7 red and 3 black balls. If three balls are drawn one by one without
replacement, find what is the probability that none is red.

2. The probability of A hitting a target is % and that of B hitting is % . They both fire at the target.

Find the probability that (i) at least one of them will hit the target, (ii) Only one of them will hit the
target.

LEVEL III
1.A class consists of 80 students; 25 of them are girls and 55 are boys, 10 of them are rich and the
remaining poor; 20 of them are fair complexioned. what is the probability of selecting a fair
complexioned rich girl.
2.Two integers are selected from integers | through 11. If the sum is even, find the probability that
both the numbers are odd.

(iii) Independent Events
LEVEL 1

1. A coin is tossed thrice and all 8 outcomes are equally likely.
E : “The first throw results in head” F : *“The last throw results in tail”

Are the events independent ?

] 2

2. Given P(A) = Z, P(B) = 3 and P(A W B) = % Are the events independent ?
3. If A and B are independent events, Find P(B) if P(A w B) = 0.60 and P(A) = 0.35.

(iv) Baye's theorem, partition of sample space and Theorem of total

probability
LEVEL1

1. A bag contains 6 red and 5 blue balls and another bag contains 5 red and 8 blue balls. A ball is
drawn from the first bag and without noticing its colour is put in the second bag. A ball is drawn from
the second bag . Find the probability that the ball drawn is blue in colour.

2. A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are drawn
and are found to be both hearts . Find the probability of the lost card being a heart.

3. An insurance company insured 2000 scooter and 3000 motorcycles . The probability of an accident
involving scooter is 0.01 and that of motorcycle is 0.02 . An insured vehicle met with an accident.
Find the probability that the accidental vehicle was a motorcycle.

4. A purse contains 2 silver and 4 copper coins. A second purse contains 4 silver and 3 copper coins. If
a coin is pulled at random from one of the two purses, what is the probability that it is a silver coin.

5. Two thirds of the students in a class are boys and the rest are girls. It is known that the probability of
a girl getting first class is 0.25 and that of a boy is getting a first class is 0.28. Find the probability that
a student chosen at random will get first class marks in the subject.
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LEVEL 11

1. Find the probability of drawing a one-rupee coin from a purse with two compartments one of which
contains 3 fifty-paise coins and 2 one-rupee coins and other contains 2 fifty-paise coins and 3 one-
rupee coins.

2. Suppose 5 men out of 100 and 25 women out of 1000 are good orator. An orator is chosen at
random. Find the probability that a male person is selected. Assume that there are equal number of
men and women.

3. A company has two plants to manufacture bicycles. The first plant manufactures 60 % of the
bicycles and the second plant 40 % . Out of that 80 % of the bicycles are rated of standard quality at
the first plant and 90 % of standard quality at the second plant. A bicycle is picked up at random and
found to be standard quality. Find the probability that it comes from the second plant.

LEVEL I

1. A letter is known to have come either from LONDON or CLIFTON. On the envelope just has two
consecutive letters ON are visible. What is the probability that the letter has come from

(i) LONDON (ii) CLIFTON ?

2. A test detection of a particular disease is not fool proof. The test will correctly detect the disease 90
% of the time, but will incorrectly detect the disease 1 % of the time. For a large population of which
an estimated 0.2 % have the disease, a person is selected at random, given the test, and told that he has
the disease. What are the chances that the person actually have the disease.

3. Given three identical boxes I, II and III each containing two coins. In box I, both coins are gold
coins, in box II, both are silver coins and in box III , there is one gold and one silver coin.

A person chooses a box at random and takes out a coin. If the coin is of gold, what is the probability
that the other coin in the box is also of gold ? |CBSE 2011]

(v) Random variables & probability distribution Mean & variance of random

variables

LEVEL1
1. Two cards are drawn successively with replacement from a well-shuffled deck of 52 cards. Find the
probability distribution of the number of spades
2. 4 defective apples are accidentally mixed with 16 good ones. Three apples are drawn at random
from the mixed lot. Find the probability distribution of the number of defective apples.
3. A random variable X is specified by the following distribution

X 2 3 4

PX)|03 |04 |03
Find the variance of the distribution.
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LEVEL III
1. A coin is biased so that the head is 3 times as likely to occur as a tail. If the coin is tossed twice.Find
the probability distribution of the number of tails.

2.The sum of mean and variance of a binomial distribution for 5 trials be 1.8. Find the probability
distribution.

4 . .
3. The mean and variance of a binomial distribution are 3 and g respectively. Find P(X = 1).

(vi) Bernoulli,s trials and Binomial Distribution

LEVEL Il
1. If a die is thrown 5 times, what is the chance that an even number will come up exactly 3 times.
2. An experiment succeeds twice as often it fails. Find the probability that in the next six trials, there
will be at least 4 success.

3. A pair of dice is thrown 200 times. If getting a sum 9 is considered a success, find the mean and
variance of the number of success.

Questions for self evaluation

1. A four digit number is formed using the digits 1, 2, 3, 5 with no repetitions. Find the probability that
the number is divisible by 5.

2. The probability that an event happens in one trial of an experiment is 0.4. Three independent trials
of an experiment are performed. Find the probability that the event happens at least once.

3. A football match is either won, draw or lost by the host country’s team. So there are three ways of
forecasting the result of any one match, one correct and two incorrect. Find the probability of
forecasting at least three correct results for four matches.

4. A candidate has to reach the examination center in time. Probability of him going by bus ore scooter

1 : - . .
or by other means of transport are %E% respectively. The probability that he will be late is

1 1
2 and 3 respectively. But he reaches in time if he uses other mode of transport. He reached late at the

centre. Find the probability that he traveled by bus.

5. Let X denote the number of colleges where you will apply after your results and P(X = x) denotes
your probability of getting admission in x number of colleges. It is given that
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kx, if x=0,orl
P(X=x)=42kx,1f x=2 , kis a+ ve constant.
k(5—=x),if x=3o0r4

Find the mean and variance of the probability distribution. 1
6. A die is thrown again and again until three sixes are obtained. Find the probability of obtaining the
third six in the sixth throw of the die.
7. On a multiple choice examination with three possible answers(out of which only one is correct) for
each of the five questions, what is the probability that a candidate would get four or more correct
answers just by guessing ?
8. Two cards are drawn simultaneously (or successively) from a well shuffled pack of 52 cards. Find
the mean and variance of the number of red cards.
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ANSWERS

TOPIC 1 RELATIONS& FUNCTIONS
(i) Domain , Co domain & Range of a relation
LEVEL 1
I.R=1{(3,5),(4,4).(5,3) },Domain = {3, 4, 5}, Range = {3, 4, 5}
2. Domain = {1, 2, 3,}, Range = {8, 9, 10}

(iii).One-one , onto & inverse of a function

LEVEL I
1. -f(x) 6. ;+_x
X LEVEL II
4x +7 2x -
2. figg =47 3.6 5.£1(x) = < "3 )
(iv).Composition of function
LEVEL 11
5.fof(x) =x 6.4x"~12x+9
(v)Binary Operations
LEVEL 1
5. 15 2.4 3.e=5 4.50
Questions for self evaluation
2.{1,5,9} 3. T, isrelated to T; 6. f"'(x) = %6_1
-1 a . . . (1 =b
7.¢e=0, a = P 8. Identity element (1 , 0), Inverse of (a, b) is (— , —)
a-— a a

TOPIC 2 INVERSE TRIGONOMETRIC FUNCTION
1. Principal value branch Table

80

LEVEL 1
1.z 2.-=2 3-2 438
6 6 3 4
LEVEL II
I.n 2. 2 3.8
5 6
2. Properties of Inverse Trigonometric Functions
LEVEL 1
1.0 342
LEVEL 11
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1. llan—l X
LEVEL III
1 1 1
3. - 4. — 5. t—
6 4 V2
Questions for self evaluation
6. x 7.+ 1 8.l
2 6

TOPIC 3 MATRICES & DETERMINANTS
1. Order, Addition, Multiplication and transpose of matrices:

LEVEL 1
1 3
1 : -3 -4 1
115, 5x1 2. |2 2 70T ] 4% 33
0 3
LEVEL II
3.skew symmetric 4. a=8,b=8
LEVEL IIIL.
_1 -1 1/2 -5/2 -5/2 =3/2
l.[ ‘ [1/2 -2 ‘ [5/2 0 -3 ‘
5/2 =2 3/2 3 0
(ii). Cofactors &Adjomt of a matrix
LEVEL 1
3 1
1. 46 2125, 3l
(iti)Inverse of a Matrix & Applications
LEVEL 1
LA A 2.A" T A 3.k=17
LEVEL II

-2 —5/14 )
‘[-4512 —3514]3'0 s A =3 73]

LEVEL 111
Ix =1, y=2, z=3. 2. x=3,,y=-2,z=1. 3. AB=6l, x=2, y=-1,z= 4
3 2 6
4x="% y=-1, z= 1. 5. [1 1 2‘
2 2 5

(iv). To Find The Difference Between |A|, |adjA|, |kA|
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LEVEL 1
1 2.27 3.24 4z

LEVEL 11
1. 8 2. 49

LEVEL Il
la=3 2. 125

(v). Properties of Determinants

LEVEL 1
I.x =4 2. a?+b?+c? +d?

LEVEL 11

2. [Hint: Apply C; -bC; and C, aCs)

LEVEL 111

la. 4 Ib. 0,0,3a te.—3

2.HINT A= _71(3 +b+e)(a-b)+(b-c) +(a-b)]

3.[Hint : Multiply R, R; and R; by a, b and c¢ respectively and then take a, b, and ¢ common
from C;, C; and C; respectively]

4.[Hint : Apply R;—R;+ R; and take common a + b + ¢]

5.Hint : Apply R; —aR;, R, = bR;, and R; —>cRj]

6.[Hint : Multiply R}, R; and R; by a, b and ¢ respectively and then take a, b, and ¢ common
from C,, C; and C; respectively and then apply Ry =R+ Ry + Rj]

Questions for self evaluation

3 3 5/2 0 -1 1/2

4l 3 s 7204l 1 0 122 6.x=8,y=8and A~'= é[: '3‘]
5/2 72 5| |-1/2 V2 0
o -3 6 8 0 0
8. A“=E 6 -2 -2[,x=2,y=1,z=3 9.AB=|0 8 0|,x=3,y=-2,z=-1
3 7 -2 00 8

25 15
10.
[—37 -22]
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TOPIC 4 CONTINUITY AND DIFFRENTIABILITY

2.Continuity

LEVEL-I
1.Continuous 2.Not Continuous
LEVEL-II
2.3/4 3.3a—3b =2 4. Not Continuous
LEVEL-III
1. 1 [Hint: Use 1-cos 20 = 2sin*8]2. 1 [Hint: Use a® — b® = (a — b)(a® + ab + b?)]
3a=1/2,b=4 4, K=2
3.Differentiation
LEVEL-1
I.Not Differentiable L 5
1+x

3 dy _ 1 (x—3)(x?+4)( 1 + 2x (6x+4) )
“tdx T 24 3x2+44x45 \x-3 @ x244  3x24+4x+5

LEVEL-II

A i _ 3 (1xe)?

1. 2logxsin(logx)~/x 2'2(1+x2) 4. 2a (1—:)
LEVEL-III

2
== [hint: Put x? = cos 26] 2. 2[ Hint: use 1 + sinx = (cos=+sin%)" ]
V1-x 2 2 2

4.Logrithmic Differentiation

LEVEL-I
L.y" = 1/(xlogxlog7) Z.M
X
3.2 = : [Hint: Use log(ex) = loge+logx=1+logx]

’ E - x(1+(logx)?)

LEVEL-II
] 5 ytanx+logcosy
2. 2logxsimm(logx)“/x 3. xtany+logcosx
83
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LEVEL-III
2x% +14x +3

dy
2<X = (logx)©os [ﬂ - smxlog(logX)] —=— 4. x“**(cot x + xlogsinx) + T X1
(x“ + X+ 2)

dx xlogx (x?-— 1)2

(v) Parametric differentiation

) 22
a
Questions for self evaluation
1.k=5 2a=3,b=2, 4.a=—i,c=l,beR
2 2
dy cosx| COSX
=1 6.(logx ) —sinx.log(logx) |-
dx Jg=r/4 xlog x (x —l)-
2
7. Y78 X 9. [Hint: Put x = sin @ ; y = sin¢] 10. ytanx +logcosy
1-x-2y X tany + log cox

TOPIC S APPLICATIONS OF DERIVATIVES

1. Rate of change
27n

LEVEL I 1. T(2 x+ 1) 2.64 cm’/min 3. 4.4 cm/sec
LEVEL Il 1.(2.,4) 2.9 km/h 3.8 em¥/sec
LEVEL III 1.(4,11)and (—4,_—31) 2.i mem/sec 3. anmf‘sec

3 45 10

2. Increasing & decreasing functions

LEVEL I 3.(0,3w/4) U ( 7n/4, 2n) and (3n/4, Tn/4)
LEVEL 11 1. (0 ,m) 3.(0,e)and (e, =)
LEVELIII  1.(-%,0)0U (%, %) &((-»,-1/2) U (0,1/2)

3. Tangents &normals

LEVEL I I.x+3y-8=0 &x+3y+8=0 2.(0,0)
301,00 &(1,4)

LEVELII  1.2x+3 my- 3am’-2am’=0 2.(3,45)&(-3,27)
3. x+ 14y -254=0 &x+ 14y +86=0

LEVELIII  1.80x —40y-103=0 3. a’ = b’[Hint: Use mym, = —1)

4. Approximations

LEVEL I 1.5.03 2.4.042 3.0.2867 4.7.036

LEVEL II 1.2.16 tcm
5 Maxima & Minima
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LEVEL I 1.1&5 3.12,12
LEVELT 2.2 cm, 2™ om 3. Length =—2% m , bredth —2—m.
n+4 n+4 n+4 n+4
LEVELT 1.3 3. 4(6+J§)m ,30_6‘/5
4 11 11

Questions for self evaluation

|
I.Kcm/s 2. bv3em? /s 3. Tin(=2,-1) and 4 in (=0, —2)U(-1,20)

n
4. Tin o,ﬁju(ﬁ,zn and 1 in(f,s—"] 5.(0,0),(1,2),(-1,-2)

4 4 4 4

6.(a)y—-2x-3=0,(b)36y+12x-227=0 8.(1) 2.962 (ii) 2.962
10.@ m

7

TOPIC 6 INDEFINITE& DEFINITE INTEGRALS

(i) Integration by substitution

1 -l |
LEVEL I 1. tan(log.x) + C 2, —e™ X4 C 3.8 *4C
m
-
LEVELTL  1.2log[l+X[+C 2.5 sec ' 4C o aldogi-et|+C
tan” x

LEVEL IlI 1.2y/tanx +C 2.—tan“'(cosx)+C 3. +Iogc|tanx|+C

(ii) ) Application of trigonometric function in integrals

LEVEL I l.—zcosx+Lcos3x+C 2.l x+sm6x +C
4 12 2 6

3.5+lsin6x+Lsin4x+lsin2x+C
4 4 16 8

tanz X lan4 X
+

LEVEL II 1. Lsect x + C OR
4 2 4

+C 2.§sin3x+2sinx+C

sin>x  sin® x
3

5

x+C 2. +C

. 2 . |
LEVELIII  1.sinx —Esm3 X+ <sin

(iii) Integration using Standard results

x+%\/4x2 -9

LEVEL I l.%loge

+C 2.ltan_'(x—+l)+c 3.ltan_l(3x+2)+c
3 3 9 3

2x2% +1

- 1 -1 . -1 - . . _|(2X—1)
LEVEL II 1. —=tan +C 2, tan ‘(smx+2)+C 3. sin"| —— [+C
V3 [ NE ] ( ) 5

V85
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LEVEL III I.sin—l(zx;_l}+c 2.x+log|x2 —x+l|+%log 21‘/; +C
3.0x? +5x+6—%log[x+%)+\fx2 +5x+6|+C
4.sin”" x+ m +C [Hint: Put x=cos2g]

5.6Vx’ —9x+20+34|og[2"2'9]+\/x2-9x+20 +C

(iv) Integration using Partial Fraction

LEVEL I l-%logx+l)+§log(x—2)+C 2.%log(x—l)—2|og(x—2)+%Iog(x—3)+C

11 x+1 5
3. D jog| XL )+ +C
4 °"(x+3) 2(x+1)

LEVEL II 1.x ~ Illog(x — 1) + 16log(x ~ 2) + C 2.%|0gx—2l+%log(x+2)+c
X

3%log(x—l)— +§log(x+3)+C

1
2(x—1)

LEVEL 11 1.log(x +2)—%log(x2 +4)+ tan_]% 2. log(1 —(-Scosx)+ log(1 zcosx)_ 2log(1 4-32<:osx)+C

1 1 AT —f 2x—1 .
3.—log(l+x)=—log{l =x + x“ ]+ —=tan" ' | —=— |+ C [Hint: Partial fractions]
e +x)-log ) N ( 73 J
(v) Integration by Parts
LEVEL I l.x.tanx + logcosx + C 2.xlogx — x + C 3.¢".logsecx + C

2

3 2 L2
LEVELI  Lxsin x+v1-x2 +C 2-%sin"x+ X +291 X e

3.-VI-x*sinTx+x+C 4.2xtan_'x—log(l+x2)+C

5.-;—(secx.tanx +log(secx +tanx ))+C

eX

LEVEL 111 |-§[oos(logx)+ sin(logx)]+C 2. > x

+C  [Hint:[[e*f(x) + f'(x)])dx=e*f(x) + c]

X+C

1+logx
2x

4. e tanx + C 5.2 3 (3sin3x +2cos3x)+C

(vi) Some Special Integrals

xV4+x2

LE ELI I.T+2Iog

xV1-4x>

so 2 X LGn-iaxsc
2 4

x+\}4+x2
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eveLn 1 (F2NXT+ax+6 +log|(x+2)+sz +4x+6|+C

2
(x+2N1-4x-x> 5 _1(x+2)
2. +=sin_ | —= |+C
2 2 Js
1 2 B2 1 > S L o 2x+1
LEVEL I l.—=[l-x—-x~ +—(2 —lNl— -X" +—35 +C
3( X X)3 8( X X—X l6sm (73—)

2.%(}(2 +x)y2 —1781(2x+1 X2+ X +%Iog[(2x+l)+2 x° +x]+C

(vii) Miscellaneous Questions

LEVELIL 1. |J—ta"x 'l 2, Ltan"(w)ﬁuc
|\/_tanx+l| 242 22
2tanx 1 _I(ZtanxJ
ctanx | ¢ 4.~ tan +C
2\/" (J’) 6 3
Stani+4
5.tan”" (tan2 x)+C [Hint: divide Nr. and Dr. by x?] 6. gtan_ 32
12 5 . x |1 .
LEVELII  l.——=x-—logPcosx +2sinx|+C 2.———loglcosx —sinx|+C
13 13 2 2
| x=1 1 1 -l x* =1
3.x+—-log——|——tan " x+C 4. —tan +C
2 gx+l‘ 2 3 ( V3x ]
|x2—~/_x+l|
2\/— |x +\/_x+l|
6Ltan_l[tanx_l)+ |tanx—JZt x+l|
V2 V2tanx ZJ—Itanx+J2tanx+l|

Definite Integrals
(i) Definite Integrals based upon types of indefinite integrals

1 3 -1 64 3 5
LEVEL I 1. =log 64+——tan 5 2— 3. |log=-=9log—
5 & J5 J5 231 [ ) g4]
2
LEVELII 1.5 +§[log3—9log§] 2, e—(e2 - 2)
2| 752 4 4

(ii) Definite integrals as a limit of sum
LEVEL I 1.6 2.12
(iii) Properties of definite Integrals

T
LE ELI 1.— 2.1 3.
4

A

\Y
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2 2
T n n
LEVEL II I.—=loglv2 +1 2, — 3 —
7 o2+ 1 1
n
4.—
12
LEVELTI 1.~ 2.-Zlog2 3.Z10g2
2 2 8
(iv) Integration of modulus function
LEVEL III l.l—9 2. l—l 3.4
2 4
Questions for self evaluation
2 2 x-3 2 1 x+1
l.loglx“ +3x—18——lo +c 2, =3Y5-2x=x“ =2sin
g| 8| 3 g X+6 ( \fg

3, l(3x +25in2x + S'"4"J+ ¢
8 4

5. 18y +2L510g|3sin X +4cosx|+c

15
ot 8.2+
231 b
T
9.—Elog2 10.19/2

TOPIC 7 APPLICATIONS OF INTEGRATION

(1)Area under Simple Curves

LEVEL I 1. 201 Sq. units 2.671 Sq. units
(11) Area of the region enclosed between Parabola and line
LEVEL II 1.(2-%)&1. units 2.@ Sq.

23 .
LEVEL I l.? Sq. units

(111) Area of the region enclosed between Ellipse and line
LEVEL II 1.5(mt—2) Sq. units

(iv) Area of the region enclosed betweenCircle and line
LEVELII 1. 47 Sq. units

LEVEL 111 |.(E—l $q. units
4 2

() Area of the region enclosed between Circle and parabola
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4
LEVEL 111 I.Z(4n—g]8q. units 2.5(8 + 31 ) Sq. units
(vi) Area of the region enclosed between Two Circles

LEVELII 1. (%—Zﬁ)Sq. units

(vii) Area of the region enclosed between Two parabolas
LEVEL II 1. 4 Sq. units
(viii) Area of triangle when vertices are given

15
LEVEL Il 1.4 Sq. units 2.? Sq. units

(ix) Area of triangle when sides are given
LEVEL III 1.8 Sq. units 2. 6 Sq. units
(x) Miscellaneous Questions

1 1
LEVEL III I.E Sq. units 2. 5 Sq. units
3.(2-42) sq. units 4.2 Sq. units
64 . o
5. ? Sq. units 6.9 Sq. units

Questions for self evaluation

1.— sq. units 2.—sq. units
2 5 3%
3 n 1
4, —(1mt—2)sq. units 5. | ——— [sq. units
2 9 (4 2J )
8x , .
7. [T - 2\5) sg. units 8. 4 sq. units

TOPIC 8 DIFFERENTIAL EQUATIONS
1. Order and degree of a differential equation

LEVEL 1 l.order 2 degree 2

3. Formation of differential equation

LEVELTT 192 2% .5, 9
dx” dx i
LEVEL Il 1. 1+(ﬂ) B R YoV
dx dx”
v
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4. Solution of differential equation by the method of separation of variables
| S
LEVELII  1.log|l+)|=x+ 5% te 2. ¢" =sinx+1
l 2 -1 2
J.y= 510g|l+x |+(tan X) +c¢

5. Homogeneous differential equation of first order and first degree

LEVEL Il  1.loglx|~loglx —y| - +c=0
X

LEVEL |||1.cy=log1-1 2.sin“(1)=log|x|+c 3. y=ce®
X X

3

4.y+\/x2+y2 =cx? 5.y=3x"+cx ().__yv:%+i

T
2, ¢
1.y=——x"+—
3 X

6.Linear Differential Equations

LEVELT 1. 1/x

? | _,2
LEVEL IIl. y=cosx+c costZ.; ==& +¢ 3.xy= X (2logx -1)+c
x+1 3 4

X+y - x
- )=x+c 2. x=—y%e Y +cy23.-—=log|.r|+c
‘.'

LEVEL III | tan(

4. (+1)’=-tan"x + ¢ [Hint: Use == + Py = Q] 5.x =2y
Questions for self evaluation

d dy) _d
1. Order 2, Degree not defined 2.xy £y, x(—y] - y—y =0

-1,
3.x =(tan_ly—l)+Ce_m" y 4. y+yx?+y? =Cx?
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5. ylogx = _—2(1+10g|x|)+C 6.y + 2x = 3x’y [Hint: use v = %]
X

X

7. Ze; + log|y| =2

2
2 T
8. y=x"-
Y 4sin x
TOPIC 9
VECTOR ALGEBRA
(i)Vector and scalars, Direction ratio and direction cosines &Unit vector
LEVEL I
2 3 2 - 2 A ~ 1 = 1 - 1 -
1. i- j - k 2. 51i-10j+10k 3. —i+—=j+—k
iz 17t 7 ERENE 3
2 o I ” 2 " 1. 2 &
4-3 1+ +§k s1ELED
LEVEL II
1 __l"+i" .LR 2 ﬁ s A ~
'5(\61 \/g]-\/g )2.43 3.2i-) +4Kk
LEVEL III
1 2
1. 22P=% é 3.Cosine of the angle with y —axis is;4.P =3
(ii) Position vector of a point and collinear vectors
LEVEL I
1. 4i+] , CA = -(3i +2j +7k)
LEVEL II
1. -31 +3k
(iii). Dot product of two vectors
LEVELI
- -
l.1.a.b=9 2.5 3.2
4 4
LEVEL II
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l.a=15i-27j+5k 2.9=% 3.2=8
LEVEL III
- _40 .. — —_
2.125 3.(1) A=—- (i) A=6 4.|%|=4 5.[Hint: Use (d — b).(d@ + B) = 0]
_) -
7. d = 64i- 2j-28k 9. 5V2
(iv) Projection of a vector
LEVEL I
8 . v N 34 ab _15
1.7 [Hint: Use projection of aon b = I 1 2. O 3.cos =
60
4'\/114

LEVEL III

1 - . 1~ o = 1 - - = 1. 3 . i
l.[f 1,5‘],51 . O 7'C/3] 3.ﬂ| ;(31—]), ﬁ ;l"‘;]—S’C
(vii) Cross product of two vectors

LEVELI
27
1. 12 2. 19V2 3. |x®|=9 4.p = =
LEVEL II
1A= -3 3.0==
6
LEVEL III
1. 1 [Hint: cos?a + cos?B + cos?y = 1] 2.0= = 3.¢= %(Si 23 +2k)

5.(—%—]+%J+§(§+])

(viii)Area of a triangle & Area of a parallelogram
LEVEL I

92
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1.10v/3 Sq. units

Jel

3. —.

2
1. 2=1

4.§+2jj+

k

—> —> /
2.]a x b | B.A Squnits [Hint : Use areaA= % B x AC| ]
LEVEL II
Questions for self evaluation

2.5V2 3 =

2

Sox 2 i F-2_ i F—2L_K
Jz3 I3 Us3

TOPIC 100THREE DIMENSIONAL GEOMETRY

(i)Direction Ratios and Direction Cosines

e S T
V3,V3,7 V3,
jo11 1
“V3,V3,7 V3,

~1 | w
|

LEVEL 1
2

Z[Ans 3 - 8]

LEVEL 11

2 -1 3
<-3,-2,6> 3'ﬁ’ﬁ’ﬁ 4, i‘—3,i$. \/g

2.

TS
i Ko

(ii) Cartesian and Vector equation of a line in space & conversion of one

into another form

LEVEL 1
x=1 y=2 z—3}

-4 + 6k) + M3i+ 77 - 2k) 2.
j + 6k) + 31+ T - 2k) [_3 > 6

= (51
4. 2x-3y+z+4=0

4

(iii)plane and skew lines
LEVEL 11

I. Lines are intersecting & point of intersection is (3,0,-1).

93
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X2—X Y2 WM Zz274

[Hint: For Coplanarity use 2,4z as
byb, bs
LEVEL HI

2. Equation of AB is 7 = (4 + 5] + 10k) + M2i + 2] + 6k).
3. Equation of BC is # ={2f + 3j + 4k) + u(i + j + 5k). Coordinates of D are (3.4.5).

(iv) Shortest distance between two lines

LEVELII

W2
l{a) i s, 4.1,._

v29
s 3. 1

1ib) — units 53—

V19 NE)
3.0 6. Vector equation ¥ = (3% - 4k) + M5i - 2] + 4k) and distance = 7.75 units

(v)Cartesian and Vector equation of a plane in space & conversion of one
into another form

LEVELT
1x=0 2 Ix+dy+3z=12 3222  d(xrtr-z=2(b)2r+3y-4z=1
LEVEL 1l
. (3i+5j-6%
Loe+3p—z=20 2 P[22 2%|_g
J70

3[r—(-28)-(G+j-k)=0x+y-z=3

(vi) Angle Between (i)Two lines(ii)Two planes(iii)Line & plane

LEVEL-I
: e
1. 60° . sm“( 3.3=-3 doosT == 5.sin™! =
\2‘/9_11 V731 21
LEVEL-II
94
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1. p=-3

(vil) Distance of a point from a plane
LEVEL-I

1. 173 2. (0,0,0) 32

4z 5.[Vb +c ]
LEVEL-II

1. (4.3,7) 2. 6 units 32241
LEVEL-III

1. Foot of perpendicular (-1,4,3), Image (-3,5,2), Distance = V6 units
2. 3x-4y+3z-19=0

2 . .
+ - - = — 3
3. x+ty-z-2=0 ,\Gunlts , units.

@l

(viii). Equation of a plane through the intersection of two planes

LEVEL-II
lx-y+3z-2=0 %:_1 2. Ans. SIx+ 15y =502+ 173 =0
3. Sx—4y-z=7
LEVEL-III
I. x-2y+z=0 3.x-19y-11z=0 4.1_;62:)'_—?:%

(ix) Foot of perpendicular and image with respect to a line and plane

LEVEL-II

1. (1,-2.7) 2. (3,5,9) 3. Image of the point = (0,-1,-3)
LEVEL-III

L(3.2.5) 2.(2.25F) 3 1x-dy+3z=169  4.(-14-1)

Questions for self evaluation
1.17x + 2y -T7z=12

2.r=(i- 2] —3k)+A(i +2] —2k),
(1)
3373
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4 ZERO

,(39 -6 —37]

b 5 b e s
W77 7

-ty _ -1 _ (220 ]

& @ % @ F

8. [Hint: second line can also be written as

TOPIC 11LINEAR PROGRAMMING

(i) LPP and its Mathematical Formulation
LEVELI
1.LZ=50x+70p. 2x +y>8, x+2vy> 10, x, > 0

(ii) Graphical method of solving LPP (bounded and unbounded solutions)

1. Minimum Z =— 12 at {4, 0}, 2. Maximum s | k. 45
4 197 19
3. Minimum Z =7 at [3 l\
\2 2)

(iii) Diet Problem
LEVEL 11
1. Leastcost=Rs.110 at x =5 and y=30
2. Minimum cost=Rs.6 at x = 400 and y = 200
(iv) Manufacturing Problem
LEVEL I
1.Maximum profit is Rs. 120 when 12 units of A and 6 units of B are produced
2. For maximum profit, 25 units of product A and 125 units of product B are produced
and sold.
(v) Allocation Problem

LEVELI
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|.Maximum annual income = Rs. 6,200 on investment of Rs. 40,000 on Bond A and
Rs. 30,000 on Bond B.
2. A should run for 60 days and B for 30 days.
LEVEL I1I
1.For maximum profit, 62 executive class tickets and 188 economy class ticket should be sold.
(vi) Transportation Problem
LEVEL III

1. Minimum transportation cost is Rs. 400 when 10, 0 and 50 packets are transported from factory at A
and 30, 40 and 0 packets are transported from factory at B to the agencies at P, Q and R respectively.

Questions for self evaluation

1. Minimum 155 at (0, 5). 2. Minimum value is 5 at (%%)

3. Maximum is Rs 4.60 at (0.6 . 0.4) 4 Maximum is Rs.800 at (0, 20)
5.8 items of type A and 16 items of type B 6.1 jar of liquid and 5 cartons of dry product.
7.Rs.4,000 in Bond A and Rs.14,000 in Bond B8. Minimum cost Rs.1350 at (5, 3)

TOPIC 12PROBABILITY
(i) Conditional Probability

LEVELT 1.0 2.3
14
2
LEVELIL 1.2
LEVELTI 1.> and >
4 5

(i) Multiplication theorem on probability

LEVELTl 1.2 2.4) 2 iy 10
65 21 21 [Hint: p(x>=1) = 1 - P(x<0)
LEVELII 1.—- 2.3
512 5
(iii) Independent Events
LEVELI  1.Yes 2.Yes [check: P(ANB) = P(A).P(B)] 3.%
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(iv) Baye’s theorem, partition of sample space and Theorem of total
probability

LEVELT 1.2 2. 1L 3.3 4.2 5.0.27
154 50 4 42
LEVEL II 1L 2.2 3.2
2 3 7
LEVEL T 1.3)22 (i) — 2.0.15 3.2
17 17 3

(v) Random variables & probability distribution , Mean & variance of
random variables

LEVEL I 1 X v : 2
: P(X) |9/16 |6/16 | 1/16
X 0 1 2 3 3. 0.6
P(X) | 28/57 | 24/57 | 24/285 | 1/285
X 0 1 2
P(X) |9/16 |6/16 | 1/16
3
2., Ll] 3. 8
55 81
(vi) Bernoulli’s trials and Binomial Distribution
LEVELTI  1.- o 496 5 2000 1600
729 9 81 [Hint: mean =np, variance
Questions for self evaluation =npq]
11 2.0.784 3.1
4 9
9 19 47 625
- 5 =, — 6.
13 8 64 23328
7.L 8. 1 and 1.47
243
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SAMPLE PAPER-I

Mathematics
Class: 12
Time: 3hrs Max.marks:100

General Instructions:

1. All questions are compulsory

2. The question paper consists of 29 questions divided into three sections A,B and C.
Section A comprises of 10 questions of 1 mark each, Section B comprises of 12
questions of 4 marks each and Section C comprises of 7 questions of 6 marks each.

3. Use of calculators is not permitted.

SECTION A
1. If A is square matrix of order 3 such that |adj A| =64 . find |4|

m‘ —ﬁﬂ] - " e _
2. If Amm [ma cozp | -fi0d i 0<@ <X whenA+A*=L

3. 1If X ZI = ‘lg il JFind x

8_
4. Izt‘beabinaryopmtiononkgivmbya‘b=¥.Writethevalueof3"‘4.
5. Evaluate : Sin {#/3 - sin~*(-1/2) }.

6. Evaluate Ivgi—
X+Xx

I f@=+bx) dx = =+ 2 find the values of a and b,
8.fd =i+j, B =j+k, find the unit vector in the direction of 3 + B .
9.1f @ =43 l;l= 2 and angle between @ and 3is60.Finda.3)

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

SECTIONB
11. Prove that sin™ I +sin™ X o cos™ E
13 25 325
OR
2 ) n
Solve for x : sin”'(1-x) - 2sin"'x = 7
99
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12 Consider

Fofiodin SECTION C
is i 23. Find the matrix A satisfying the matrix equation
[is invertib
13. Show that 21‘4-3 2]_[r 0
—ilfaey. 3 2f7s -3/ [o1
1 146 1 |= abe|l+=+=-+—
. l a b cJ
1 1 1l+¢

I r
14. If x=a sinpt and y=b cos pt, find the value of %almo.

g a4 1-x dy X
y sm(Ztan "Hx}Provetha i 7:;2

16 Find the intervals in which the function fix) = sinx —cosx : 0 < x < 2n is (i) increasing
(ii) decreasing
' +4

17. Evaluate I m dx.

OR

% X
Evaluate Ix+smx
o 1+cosx

dx.

18. Form the differential equation representing the family of ellipse having foci on x-axis
and centre at the origin.
OR

Form the differential equation of the family of circles having radii 3.
19. Find the equation of the plane determined by the points A(3.-1.2). B(5.2.4) and C(-1.-1.6)
Also find the distance of the point P( 6,5.9) from the plane
20. Solve the differential equation % + vsec? x =tan x.sec” x ; ¥(0)=1.

21. If a and b are unit vectors and 0 is the angle between them, then prove that
cos0/2=% ja+b|
22. Find the probability distribution of the number of heads in a single throw of three
coins .
OR
Three balls are drawn one by one without replacement from a bag containing 5 white and 4
green balls. Find the probability distribution of number of green balls drawn.

‘."....‘..-.t..tm“““.“.‘#.““‘
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24. Evaluate j.' e o ;:-..-.

25. Show that the semi vertical angle of right circular cone of given surface area and maximum
volume is sin™ - .

26. Using method of integration find the area of the region bounded by the lines
2x+y=4 , 3x-2y=6 and x-3y+5 =0.

OR
Using integration, find the area of the region

{(x. y): Ix-llSyS\/.‘?}

27. Find the distance of the point (3.4,5) from the plane x + y + z = 2 measured parallel to
the line 2x=y =z.
OR
Find the coordinates of the foot of the perpendicular and the perpendicular distance of the
point (1,3,4) from the plane 2x-y+z+3=0.
And also find the image of the point in the plane.

28. A dealer in rural area wishes to purchase a number of sewing machines. He has only rupees
5760.00 to invest and has space for at most 20 items. Electronic sewing machines cost him
rupees 360 and manually operated sewing machine rs.240 . He can sell an electronic sewing

machine at a profit of rupees 22 and a manually operated sewing machine at a profit of Rs.18.
Assuming that he can sell all the items he can buy, how should he invest his money in order
to maximize his profit. Make it as a Linear Programming Problem and solve it graphically.
Justify the values promoted for the selection of the manually operated machines.

29. A student is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.
To get the probability as 1 . Which value to be promoted among students.

101
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MARKING SCHEME

L |Adid|=|4" = |4|=48  ———————— a
2. =/3

3. x=46or -6

4. 5/3

5.1

6. 2log|1+J§|+c.
7. a=4andb =3

8. i+2j+k/V6

9. V3
10. %
(1 mark each for correct answer for Qs. | to 10)
11.Let,
IRy Sy 3
a = sin 13’” sin h (¢))
12 24
then cosa = ——,cos = — 1
3 B 5 (1)
253
: + - o 1
cos(a + p) ¥ 1)
. 5 7 253
-1 e = g
S, sin —+810 —= €O _— 1
13 25 ® 325 M)
OR
siw'(l-x)-z:in-'x-g = sin’(1-x)= §+zsin-'x %
e (l-x)-dn(%+2&in"x)=eo-(2:in"x) (73
= (l-x) = cos(2a) where sin"'x = & or x = sina Y
= (1x)= -2 sin’a = 1-2x%, .. 2x°x =0 [
= x(2x-1)=0 Va
.-.u-o.l

Since x = % does not satisfy the given equation .. x=0

12. letx; x; € R+ st f(xl)- f(x) — provethat x; = X, (1)
fis 1-1

102
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9x2+6.t—5=y
= @Bx+1)'-6=y

3Ix+1= \/y+ 6
= YOO L)

Therefore forevery y € [-5,@) , 3 (/y+6-1)/3 € R+ st

f(Jy+6-1)/3 ) = y. fisonto. 13
since f is 1-1 and onto . f is invertible (})

Therfore £f~4(x): from [-5,%) to R+ defined as £ 3x)=(VE+6 -1)3 (1)

13.
1_+] l_ l_
a b c
1 1 1
A= abe| — —+ 1 — 1
a b c ()
L. .l_ .1.+l
a c
G+C+C=
y 11
b c
A=abc(l+l+l+l)$l l+l . (4)]
a b ¢ b c
1 1
1 — =+]
b ¢
1 1. 1. (1 0
= A=abe(l+—+—+-) 1
e a+b c)‘o l, M
1 1 1
=abe(l + —+ —+ — 1
abe( . T C) (1)
14.
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g‘-:apoospt iv—:-bpsinpr

dt dt

dy b

— =——1tan pt

dx a P

d? b

ik

dy _.b

dx’..-o a’

15.

Letx=cost

1-cast

st i)

o,

Y=sin = l-x

-~

dx

16. f*‘(x)=cos(x) + sin(x)
f*(x)=0 — tan(x)=-
x=3n/4 and Tw/4
Intervals are [0.37/4),(3w/4,7r/4) . (T1/4,2x]
[0,3%/4)- f* is positive, so f{x) is increasing
(3n/4,7n/4)- £ is negative. so f{x) is decreasing
(Tn/4.2n)-f * is positive, so f{x) is increasing

17 Consider

OR

104

(1)
M
(1)
(1)

)
a3

(1)

(1)

@
--------- O
----------- 1)
—————————— -

------------ 6
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consider
3 x+2sin>cos
-2-\'+smrdx=j-' 2 5 7
o I+cosx 0 2costX
2
1 2 X 2
= |2 xsec’ Sax+ [tan=dx _—
270 2 A
By solving further we get given =
n T m
—faAn—=— == 0 e ———
2 4 2

18.  The equation of the ellipse isg + .i =]
2x/a’ + 2y/b1dg'/dx =0
(y/x)dy/dx=-b"/a’
Differentiating again and getting the differential equation as
(xy)d’y/dx’ +x(dy/dx) * - ydy/dx = 0
OR

The equation of the family of circles is (x-a) Hy-b)'= 9 ————ememeeeeee(i)

= 2(x-a)+ 2(y-b)% =0 or (x-a)= -(y-b)% B e I 1]
dy Y
: 2 [l+ T ]
&y ﬂ) . . (dx)
= I+(y-b)dx:+(dx 0 = (y-b) -—&T— S
d‘l
{a)1 4
from (ii), (x-a)=+ —x—ﬂ
dy dx
dx?
(2] (2]
putting in (i) to get —dq—;-»— (%) + —d—)— D
dx? dx?

e - o] (2

or dy dx
-
105
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19. Equation of the plane
x=3 y+1 2-2
2 3 2 |=0
4 0 4

ie 3x—-4y+3:-19=0
Now the perp. Distance from (6,5,9)to this plane is
a |3.6—4.5+3.9—lﬂ
9+16+9
= g units
334

20. Which is in linear differential equation

For finding LF.= ™ ** _g®™r ____________

Solution y.LF.= [ ™, tanx. (sec(x))*dx + ¢

=tan x. €™ —e™" +¢

When x =0,y =1 =>¢ =2 and writing the completed solution
x: ol
21. Consider |a +b| o [ e e T

=2(1+cos@)

22. Let X be the number of heads . X=0.1.2.3

P(having head)=p=1/2 q=112 ., n=3 -

1
Now P(X=0)=3_ P'g=q¢= ~

Probability distribution

(1)

@)

- (2)

X 0 1 2

P(X) 1/8 3/8 3/8

1/8

OR

106
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Let X denotes the random variable, ‘number of green balls,

X: 0 1 2 3 1
56 Secdg 5o d
P o, %, %, %, ;
LR A | € ;
42 21 14 21
SECTION C
23.
LerB=|> MNamac=|? 2
3 2 5 -3
|B|=120 and |c|=-120
2 -1 -3 -2
djB = dic=| . | —————-——- 3
adj [_3 2] adj [_5 _3] €)

B~,=[2 -1] mc‘=[3 2]
-3 2 5 3

supicia] 2 =13 2] [ 1 ]
B 3 o2s 3 o =

F ": .'ﬂ:::‘m‘s

Ef s M

24.

= dx
Wy e %)

e W= =

S g

For getting the answer as
-
2ab
(3)

25. Letr, h,1,S and V be the radius, height, slant
height. surface area and the volume of the cone.

107
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S:
xrl + xr’

- 2

l=

and V = ;—:rrzh = P? =%;r’r‘h2

(1)
dv’
—:0

dr

%(vs’ —-887r)=0

)

Formax ormun =

-~

2

av
ar’

-V is max imum.

.V is max imum.

(atS=4nr’)<o

now

1)

1)
26. Let AB—2x+y=4
BC— 3x-2y=6
and AC— x-3y+5=0
Solving 1 and 2
B(2.0), C(4,3) and A(1 2) a3
For the cormrect figure (1)

Area of triangle = [ =%ix - [} 4 — 2vdx — [} dx (1)

108
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For integrating and getting area=7/2 sq.units (2)

OR

Equations of curves are

‘...ia I, x=1
x4y =Sand y=
x-1. x -1l

correct figure

Ponts of intersection are C(2, 1)
D(-1.2)

Required Area = Area of region (EABCDE) - Area of (ADEA)- Area of (ABCA)

[V5-xax -j"u—\'m -j(x-ndx-

7t 3] 5] {5

i 8 o )
foateo]

109
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= l+§sin"72.5-+ l--;-sin" (5{:—)-2—%

D Sin”! 2 -sin"(—l) Ye
22| 5 5

27. Line is x/1=y/2=z/2 (1)
Line PQ through P(3,4,5)and II to the given line is (1)

(x-3)/1=(y-4)2 =(z-5)2=A
General point on the line is O(A +3,24+4.24+5)

If this point lies on the plane x+y+7=2,

LAF342A+4424+45=2 ()
> A=-2
L PO =J(3-1)* +(4—0) +(5-1)
=6.
OR

Let Q be the foot of perpendicular from P to the plane and P' (x, y, z) be the image of P in the plane.
. The equations of line through P and Q is

©l_yd x4 s !
2 -1 1 l ;
The coordinates of Q (for some value of ) ) are :°
)
(2041, -A+3, A+4) sl vy
1P oy
Since Q lieson the plane, .. 2(2A+1) -1(-A+3 PH{A+4)+3=0 |
Solvingtoget ) = .| Va
-, coordinates of foot of perpendicular (Q) are (-1, 4, 3) Ya
Perpendicular distance (PQ) = J(Z)'+(—IP+(I)‘ = Jaunits Ya

Since Q is mid point of PP’

- +

~. ImageofPis(-3,5,2) |

110
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28. Suppose number of electronic operated machine = x and number of manually
operated sewing machines =y 2

X+y<20---(i)

Ar+
and, 360 x + 240y < 5760 or 3x+2y < 48 - == (i1)
x>0, y>0
To maximise Z=22x + 18y 2
Comers of feasible region are A (0,20), P(8.12),
B(16,0)
ZA = 18x20 =360, ZP = 22x8+18x12 = 392. ZB =352 ¥

Z is maximum at x=8 and y=12

The dealer should invest in 8 electric and 12 manually operated machines (%)
Keepmg the ‘save environment’ factor in mind the manually operated machine
should be promoted so that energy could be saved. (1)

29.
Let E be the event that the student reports that 6 occurs in the throwing of die and let S; be
the event that 6 occurs and S; be the event that 6 does not occur.

P(S1)=1/6, P(S2)=5/6., (1)
P(E/S)=3/4, P(E/S;)=1/4 )
PP
SIE)= =3/8 2
PEE) 2D W2 D P e
To get the probability as one, the student should always speak truth.
The value to be promoted among students is truth value. (1)

AR A LR T TSI
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Question paper-CBSE 2012

s
SECTION A

¥y WEgr 1 @ 10 7% 9% NG 1 3w @ & 1
Question numbers 1 to 10 carry 1 mark each.

1. fesyardy ST » - R xR > R, a*b = 2a + b 5 gftafaa @ | (2 « 3) « 4 9197
=ifsg )
The binary operation = : R x R —- R is defined as a * b = 2a + b.
Find (2 = 3) = 4,

2. tan'J3 — sec (- 2) W Hwa T WA Wi
Find the principal value of tan V3 — sec (- 2).

3. frafofiaa o § x + y &1 519 wa g

x 5 3 — 4 7 6
2 + =
7 y — 3| 1 2 15 14
Find the value of x + y from the following equation :
x 5 3 — 4 7 6
2 + =
[7 vy — 3] [1 2] [15 14]
3 4 5 i
4. A AT = | -1 2 mB-[ 3] 2, @ AT BT wa #ifSra
0 1
* 1 2 1
iIf AT = |[—1 2| and B = [ o 3]. then find AT - BT.
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lo.

HA A, 3 x 3 W & wF A gy ¥ | |24 | W o fafaw, sl [A|=421

Let A be a square matrix of order 3 x 3. Write the value of | 2A |,
where |A| = 4.

I\/«i - x? dx
0
Evaluate :

2
J‘\/«i—xzdx
0

fear mr 2 f6 J e*(tan x + 1) secx dx =e*fix) + ¢ & |
@ @ fix) fafay St swdw @ d@qe w2 |

Given J- e*(tan x + 1) sec x dx = €* f(x) + c.

Write fix) satisfying the above.

A A A A A
(ixj).k+i.j = 99 fafae |
A A
1

A A A
Write the value of (i x j). k + i . j

s A—ﬁ,ﬁmmﬁgmz,nmsvﬁaqﬁgm-s,nt,%ar&wm
o Fife |

Find the scalar components of the vector AB with initial point A(2, 1) and
terminal point B(- 5, 7).

7o fag @ e 8x — 4y + 122 = 3 F1 T I FHfT |

. Find the distance of the plane 3x - 4y + 12z = 3 from the origin.
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11.

12.

13.

Tug ¥
SECTION B

YV G 11 § 22 7% F9F GV 4 3HF FE |
Question numbers 11 to 22 carry 4 marks each.

fr= # fag Fifa :
13 ..13

S+eotli|=
g = 2)5

Prove the following :

6

cos(sin‘
13

cos(sin'1 2 + cot™! E) = =9 .
5 2) 5413

wRfor & U F ¥Er #geiee fE

b+c a a
b c+a b | =4 abe
¢ c a+b

Using properties of determinants, show that

b+e
b

c

a

c+a

c

a

b

a+b

= 4 abc

e & f: N - N, St fi g0 wew g,
x+1, "Iﬁxﬁﬂqé
{x—l, gt x a9 d

TS a9 rBEE oAl g |

flx)

feomar @fFgsli * :RxR> RaNo:RxR s> R, a*b=|a—-b|aw
f&

aob=a, ¥ a,b e R¥F fau, T wfufes 2, w fauar Fifsw |
“ FHfEEE @ W weed A8 2, ‘o geed @ W wefafg o2

L+11544
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Show that f: N — N, given by

x+1, if x is odd
fix) =

x—-1, if x is even
is both one-one and onto.
OR

Consider the binary operations * : R x R - Rando: R xR — R

defined as a*b = |a — b| and aob = a for all a, b € R. Show that
‘*” is commutative but not associative, ‘o’ is associative but not
commutative.

14, 3k x = \/a’i"_lt, y = Vaw‘—l" g @ gyfse f& %x! L
X
HAaqT

tan"[““x: = l}anx% TRy sEsE ST |

/ . ~1 [ ~1
If x=va®™ %' y=+va® t ghow that :—i-=—z.
X
OR
2 -—
Differentiate tan™! [ i 1:, with respect to x.
X

15. 3 x =a(cos t + t gin t) @ y=a(sint-tcost),0<t<%é,?ﬁ'

2 2 2
dx dY g 4Y T FATT |

dt? ’ at? dx?

If x=a(cost+ tsint) and y=a(sint—tcgst),0<t<%,
2 2 2

find 2-25, d—Z and d—)z'
dt dt dx
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16. % 5 W wa W daAn F wer g & | @ W AW w1 faw, gAE & s,
WA G T ? | dE WIS SR R W A W
W AR § 4ad @@ ?

is leaning against a wall. The bottom of the

ladder is pulled along the ground, away from the wall, at the rate of
2 cm/s. How fast is its height on the wall decreasing when the foot

17.

18.

dar [ 2 FHA. R/
Wt s Oft F 9=

A ladder 5 m long

of the ladder is 4 m away from the wall ?

o | S

2
I'xa-x|dx
-1
HAyar

qH 9d e

!

Evaluate :

2
lea —xldx
-1

OR
Evaluate :

X sin X

1+ cos?® x

|

X sin x

1+cos? x

e

e FHHOT x (x2 - 1)

y=Oﬂl

dx

dx

R wqater # R g9 & I W oawe wHE© WA e @ AEwE sw W@
Lol

£
dy
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19.

21.

22.

Form the differential equation of the family of circles in the second
quadrant and touching the coordinate axes.

OR
Find the particular solution of the differential equation
x(x* - 1) :x—y =1 y=0 when x = 2.

frfafea sasea wileo 5 g Fifaw .
(l+x2)dy+2xydx=cotxdx; x#0

Solve the following differential equation :
(1 +x2)dy+2xydx=ootxdx; x#0

__)
W?=?+43\+2i, b=3?—21+7im?=2?-;+4it|
-
@Y p AAFRM RN @ a b R eam p . ¢ =18¢8 |
— é o A - A - é A A
Let a =1 +4j + 2k, b-31—2J+7kandc 2i - j +4k

—’
Find a vector ? which is perpendicular to both ? and b and
P.c =18

3w fag & fiwis wa Sifse el fagell A3, 4, 1) @@ B(5, 16)$\ﬁaﬁm
@ XY-a # wed g

Find the coordinates of the point where the line through the points
A(3, 4, 1) and B(5, 1, 6) crosses the XY-plane.

m%szwﬁ#@wﬁ-qﬁﬁn{wiﬁﬁvﬂm(ﬁmm
F) foet I ¥ | A 1 & v S G & A a9 R g9 S |

Two cards are drawn simultaneously (without replacement) from a
well-shuffled pack of 52 cards. Find the mean and variance of the
number of red cards.
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23.

25.

g |
SECTION C

¥V T 23 T 29 TF FAF Fv7 6 HF FE |
Question numbers 23 to 29 carry 6 marks each.

TR F YA F, fAAfer@a g FEE F o Fifee
2x +3y+3z2=5, x-2y+z2=-4, 3x-y-2z=3

Using matrices, solve the following system of equations :
2x +3y+32=5 x-2y+2=-4, 3x-y-2z=3

fog #ife f5 @& Ry T Wi F sia eww a% yo SAve A @a-gda aod
# e, wE A B @ amd A 2

reran
T M o i o dAvE A W W ¥ A IR Y GO UH T4 FAGH IR

m?,mméimﬁ;mmmm%wmh

Prove that the radius of the right circular cylinder of greatest curved
surface area which can be inscribed in a given cone is half of that of

the cone.
OR

An open box with a square base is to be made out of a given

quantity of cardboard of area c* square units. Show that the
3

maximum volume of the box is Lo cubic units.
6v3

1

A9 W6 FIfag :
J’ Xsmn X aw
;)1—12
Aqar

HH §d &ifaC

J’ x2 +1
(x -1%(x + 3)
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26.

27.

Evaluate :

Evaluate :

J’ x2+1
(x-12%(x+3)

(x,y):x®+y%<4, x+y22) TN WeH &7 & 8% wid S |
Find the area of the region {(x,y):x* +y° <4, x + y 2 2.

qﬁ X =y = m 2 s ,T‘hk
-3 -2k 2 k 1 5 T ¥

F HE TG PN | HG I GHGA F GHHOT G A S g7 T B rfie

Cxoil

If the lines X_—sl = {;: - 2;3 and X;I = YI2 _ z-5-3 e

perpendicular, find the value of k and hence find the equation of
plane containing these lines.

T UF TeH TH U 3Dt & | Afe I 5 F 6 F e ww Bt 2, at aw
0% o @ @7 AR sorerdt @ sk fadl @ den A w1 ARk I 1,2, 3
T4 H FE W A 2, A T G H UH AR Wt 2 Ik 3w A
Fl R 5 3R faq a1 @ o g | AR W w wE faw o A R, @ I
T IV T IR W 1, 2,37 4 WA B F WigEa = 2 2

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin
3 times and notes the number of heads. If she gets 1, 2, 3 or 4 she
tosses a coin once and notes whether a head or tail is obtained. If
she obtained exactly one head, what is the probability that she threw
1, 2, 3 or 4 with the die ?
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29. S IER-fawrt @ R & 9 F 39 ¥ER fooen wea 2 & foyor § faefm
AT WH FH-9-F9 8 UFE IR GO C #1 w25 FH-8-FW 10 T & |
g 1§ 2 wms faafim A sfa fem 3fk 1 9o faefim C wfa fom 2 wafs
qsq 11 § 1 was faefis A 5fa fen 3k 2 oo faefm C wfa fem & 1 wfa
fom dsg I & @it B T 5 aa ofad fom g I &1 @O H T 7@ & |
IT F @ fEw T G AR TS AN f S g fEm faser @

a9 g §d S |

A dietician wishes to mix two types of foods in such a way that the
vitamin contents of the mixture contains at least 8 units of vitamin
A and 10 units of vitamin C. Food I contains 2 units/kg of vitamin A
and 1 unit/kg of vitamin C while Food II contains 1 unit/kg of
vitamin A and 2 units’kg of vitamin C. It costs T 5 per kg to
purchase Food I and ¥ 7 per kg to purchase Food II. Determine the
minimum cost of such a mixture. Formulate the above as a LPP and
solve it graphically.
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(Question paper CBSE-2013

e~
SECTION-A

T T 1 % 10 76 Wl W 1 Fm A |
Question numbers 1 to 10 carry 1 mark each.

I, tan” (l)+cos"(—%)wqwmm !
Write the principal value of tan™ (1) + cos"(—%).

2 m(zm'%Jmmmn

Wﬁtetbevalmoftan(Z mr%)

a-b 2a+c -l 5
% q&[ %2-b I+ H 0 BJmmmmﬂhﬁl

T ofifra-b 23+c][-1 5}
VREAE] 2-d %4d T 0 B

] 21 (‘: ’;fmmmfm.

-3 x+2

,,thenwﬁwdlcvalueofx.

'4-1
1103

r 4] x-1
cx=3 x+2
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10.

9 -1 4 1 2 =1
'k[-z 1 3]'“[0 4 9]*‘“}”‘“““'

lf[9-l4].«['2_l]mefmduwmmm
o 1 @)™ e & 9™

mmm’[ J x(-!) = 0 %t uwr foafie |

Write the degree of the differential equanonr"( J x(-x) =0

AR =xi+2) —zkdN b=31—y) + kS g WRW &, A x + y + 2 1 e fofae

If3=xi+2]—zkand b=3i-yj+k are two equal vectors, then write the value
ofx+y+z.

u‘kwmma,ntm Jtm R k % wa v =g @ T §), @ 0 W e
R ST |

lfaunitvecmri’mamanglesg'wim ?.-}wimjandanacmeangxeewim k, then find
the value of 6.

I T 1 HAAS G e S st fg (-2, 4, -5) F #E o § SR dar

x+3 4-y z+8 .
3 =5 = Fauea ¥ |
Find the Cartesian equation of the line which passes through the point (-2, 4, -5) and

|spanlleltothehnex;3=4;1=z;8

forelt v @t Ay x-iover & Al gRY SR SN @ AT agie

P(x) = 0.005x° + 0.02x* + 30x §R7 W&« & 1 3 Iort & Al & S W WG9 Bl FGRAT W
Hiicr w1 T Wi e fefae 6 Iwie we 9 W 9o s E

The amount of pollution content added in air in a city due to x-diesel vehicles is given

by P(x) = 0.005x> + 0.02x* + 30x. Find the marginal increase in pollution content when
3 diesel vehicles are added and write which value is indicated in the above question.
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11.

12.

13.

14,

uquE-d
SECTION - B

TEAEE 11 W22 TS TS WA &4 FFE |
Question numbers 11 to 22 carry 4 marks each.

it A =R - { }iff(x) 4”3mwﬁwfmwa=ff T AT STREE & | I
1a HifAT |

Show that the function fin A =R - {3}deﬁnedasf(x)- L+ 3

tsone-oneandonto Hence
find .
= &1 o I @it
Moo 2= _,1-£}
tanz[sm T4.2+cos T k<l,y>0aaxy<1.
JFaar
for #itfong : tan"(l) - tan“(l) + tan"(lJ =%
Y 2 5 8/ 4

Find the value of the following :

3 4 _,x-f}
tanz[sm 4.2+ C0s Tey2 <l,y>0andxy< 1.

OR
Prove that : tan"(’;') + tan"&) + tan"('é)

ARIoTERT & TUrET @ wEnT e, e @t fae ifs

n
4

1 x 2
21 x|=0-2
x & 1
Using properties of determinants, prove the following :
1 x 22
2
21 x| =0-2Y.
x 21
et W #1 x % Ww FaEe BT ;
(log x)* + x'°8*
Differentiate the following function with respect to x :
(log x)* + x'08 %
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15. a®y=log [x+\/x2+a2]t,rhwhtzﬁ5(£+a2)g—;1 n%:o
Ify=log [x+Vf+a2].Mmat(R+a2)%+x% =0.

16. TN & FF f(x) = [y - 3|, x € R, x = 3 W Gaa & W sramions @1 & |
o

ﬂkx:asintmyna(cocu-logun'lz)t.!'ﬁ% It it |
Show that the function f{x) = [x - 3|, x € R, is continuous but not differentiable at x = 3.

OR
&y

Ifxnasintandy=a(cost+logun'lz).ﬁnddx2.

17. mm!ﬂhw:fmd:

sin (x + a)

Bvalum:f—i‘—(——l‘ T

sin (x +a)
OR

5x-2
Bval“"“f1+2x+3x2d‘

S S

e B
Ev"“m‘f(xzu)(x’w)d’

Bl
19. mmdﬁtz:f (x| +|x=2| +|x-4] dx
0

4
:-:vanm:f (x| + [x - 2] + | x—4]) dx
0
20. i <t wfkw 2 7 b @ v F ¥ B [a + b] = [a] &, o fow #if e wikwr 22 + b o
e b weR wawa £ |
If 2 and b are two vectors such that [a + B| = [a], then prove that vector 2a + b is
pa'pendiculanovectors.
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21.

22.

23.

+1_z—2

¥ fig & e ey sy ot v £ 2 L2224 pos- 0w
yfeee et & | T ot THaer % W a9 A S @ T S |
0

et £ (14 2] +3k) -4 =03 T - (21 4§ - K) + 5 = 0% whreden Yan #t s

T AR T 1 - (51 + 3] - 6k) + 8 = 0 % vraae ve B whewr GO W HPT |

Find the coordinates of the point, where the line 5= = Y- = £=2 jntersects the

plane x —y +z -5 = 0. Also find the angle between the line and the plane.

OR
Find the vector equation of the plane which contains the line of intersection of the
planes T - (1 +2) +3k) -4 =0and T - (21 +  —k) + 5 = 0 and which is perpendicular
to the plane T - (5i + 3 - 6k) + 8 = 0.

A, 60% =3 ¥ weq dier & SR B, 90% TS ¥ | UF 8 a @ wwd ¥ aw feadt
wfererer Fenai # WER WoeT 01 2 41 9 g € e e aves ) ekl § B & ww
% it adrae & ot i gE A & fee feafrt § v dter 2
AspeakstmthinGO%ofthccases.whileBin90%ofthecases.lnwhatpacentof
cases are they likely to contradict each other in stating the same fact ? In the cases of
contradiction do you think, the statement of B will carry more weight as he speaks
truth in more number of cases than A ?

uw -9
SECTION -C

WA ST 23 29 TFE TAS WA F 6 Aw § |
Question numbers 23 to 29 carry 6 marks each.

u faeerm sod faefeal wt foeerl, Prafreer aar wer ofem % qed % aeR W
¥ 6,000 1 T T T FRT TOHA HAT AT & | e H2R wRomm # g i w1 A
T SRR % Y R T § st w R 11,000 9§ ) $neert aer 3w it %
Tl Wt R et v Ay Fraftrern 3 ferg &t mé R wfer @ g & | Swie iR
@1 diemivreity frewor i @ arege i { e g & faw @ qeR TR
Fifore | IR A g, e, it aur ek diem ¥ s ow o g
T, St 3k fraw & faemer @t qrar 33 % for wnfiver s =il |

A school wants to award its students for the values of Honesty, Regularity and Hard
work with a total cash award of ¥ 6,000. Three times the award money for Hardwork
added to that given for honesty amounts to ¥ 11,000. The award money given for
Honesty and Hard work together is double the one given for Regularity. Represent the
above situation algebraically and find the award money for each value, using matrix
method. Apart from these values, namely, Honesty, Regularity and Hard work, suggest
one more value which the school must include for awards.
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2. wﬂhqhwkﬁmtrﬁﬁ%mmymmtimﬁm%tu

25.

26.

27.

Ay aga | 7| Fifa |
Srgar

= X = 4y % fdt fig o arfiretar %1 et e #ife ot fag (1, 2) RE I T E 17w
sfveta it T T T F gHEr 9 wa S )

Show that the height of the cylinder of maximum volume, that can be inscribed in a

sphere of radius R is % . Also find the maximum volume.

OR

Find the equation of the normal at a point on the curve = 4y which passes through
the point (1, 2). Also find the equation of the corresponding tangent.

TAEEE % WA |, 3 X0 = 4y U @1 x = dy — 2 & o &9 1 e w #iteg |
Frar

T & WA R, 5 g6 2% + y? =4 T (x — 2)% + yP = 4 & Tegadl &7 N SAGe we

FifwT |

Using integration, find the area bounded by the curvex2=4y and the line x =4y - 2.
OR

Using integration, find the area of the region enclosed between the two circles
P+y*=4and (x-2) +y’=4.

Zviyw & sraemer T 2ye® de + (y - 2xe?) dy =0 Taaa & 1R x =0 WGy = |
fear g &, At 70 e W # fafee v we ST |

Show that the differential equation 2ye"Y dx + (y - 2xe?) dy = 0 is homogeneous.
Find the particular solution of this differential equation, given that x=0 when y = 1.

39 HAT 1 WEY T W HAC A 3T A gt & 8 v owen & e R wfe
f+j-2k2i-j+kmni+ 2+ k¥ 1 mommm @ T=3-j-k+AQi -2+ O &
forg fag o wftred ween &, 3ues Fderier oft sy o

Find the vector equation of the plane passing through three points with position
vectors 1 +j -2k, 21 -j +kandi+2]+ k. Also find the coordinates of the point of
intersection of this plane and the line T = 3i — | — k + A(2i - 2] + k).
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28. TewHl ®t UF WEERI Rl & W 2 WER # FHGAl A 791 B I ¥ ferw 50 dRar g i

29.

FHE A 79T B & #He: ufe R s@hia @ 210,500 79 T 9,000 ¥ | @RumER %
for % fore wfafr ver aeer wemamelt 2@ T et & fet o wEe A @ B & fav
A 20 Wet 7 10 wiet ufa FRE ¥ | 39 A, St gfn | s et wwan €, ° v
el Aefedl Tar g g SiaA F T9E ¥ g, e w0 wEn 800 ey ¥ afyw T8t
fisar s =few | 7% R gT TR S AR # e vefel aw s w o W T
FHfuw svavas ¥, wow FOe & foe et it e #t oo e e s 8 2
IRIFT Ft U Haw AU T a1, Ao GRS BT | T 39 59 TR § G
& T vataw dqem % foe o= sfeT @ S st s &

A cooperative society of farmers has 50 hectares of land to grow two crops A and B.
The profits from crops A and B per hectare are estimated as T 10,500 and ¥ 9,000
respectively. To control weeds, a liquid herbicide has to be used for crops A and B at
the rate of 20 litres and 10 litres per hectare, respectively. Further not more than 800
litres of herbicide should be used in order to protect fish and wildlife using a pond
which collects drainage from this land. Keeping in mind that the protection of fish and
other wildlife is more important than earning profit, how much land should be
allocated to each crop so as to maximize the total profit ? Form an LPP from the above
and solve it graphically. Do you agree with the message that the protection of wildlife
is utmost necessary to preserve the balance in environment ?

A wif feet T 1 et @ SR 93 # G4 40% ¥ 1| 9F 9 B e e i g fafe
Taer @1 R1 wg F WAt # 30% F9 HC Al & AR T4 5 " B 25% S5 6w o0 wwar
¥ | foret ot mag Wit 3 o A | v fawew #1 9ga aum wigea @ w0 gwa € 9w
T & fo St et @ Pl T A et A AT o R agear g mar t fee
* 3 | viee o omn ¥ | Wl g @ i g fafa @ suEh fee o @ wfaeer e
FIAT | AT IO B ST BT TG FART % I it F | a0 @ o e o fafy
e et & )

Assume that the chances of a patient having a heart attack is 40%. Assuming that a
meditation and yoga course reduces the risk of heart attack by 30% and prescription of
certain drug reduces its chance by 25%. At a time a patient can choose any one of the
two options with equal probabilities. It is given that after going through one of the two
options, the patient selected at random suffers a heart attack. Find the probability that
the patient followed a course of meditation and yoga. Interpret the result and state
which of the above stated methods is more beneficial for the patient.
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SET-1
Series SSO wrE .
Code No. 65/ 1 I P
e . Arareft =
Boll.No. W mﬁ%géa? e ¥
Candidates must write the Code on the
title page of the answer-book.
e FIETRAFWIEEAGGAE 128 |

-9 A qife g 1 AR fiw e e T B B IT-gfEe % qEgs W
ford |

F91 At A 38 AT § 26 v ¥ | '
FIIT I¥H &1 I fT@T 6 & | Uge, WA 1 HHies avy fod |

W 9H-9 Bl 9gd & forw 15 fime @ wwe fem e R | wwnow @ fae gty
# 10.15 3 fon Sm@m | 10.15 <9 & 10.30 9 % B Fad IH-99 B 930
3R 39 afy & A 9 IT-YFE W HE 3o 78 @ |

Please check that this question paper contains 12 printed pages.

Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

Please check that this question paper contains 26 questions.

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

15 minute time has been allotted to read this question paper. The question °
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.

Tford

MATHEMATICS
Rafa aa7 : 3 o 37ferFan 3% : 100
Time allowed : 3 hours Maximum Marks : 100
65/1/P P.T.O.
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T 3397 :

(i) &% e fqard & |

(ii) P9I T F A [F 39 F97-97 § 26 597 & |

(iii) @Y€ 7 FYH 1 - 6 % 37 Tg-IH I 97 & 3N y9% 37 & fow

1 3% RufRa 8 |

(iv) G@EBT FFHT-19 dF JI9-IR I TR & 99 8 3N 9% Y94 & forw
4 3% [Faa & 1

(v) @S G Y 20 - 26 % I-IX 1l YHR & 99 & 3R v39% Y97 & fow
6 7% R & |

(vi) I TG IREY 37 & T8 F997 F97 H1 FHF HavT &y |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

(iti) Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv) Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

(v)  Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.

65/1/P
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GUg A
SECTION A

PTG 1 G6 TF TAF FoA FT1 HF 8 |

Question numbers 1 to 6 carry 1 mark each.

1 wﬁA:[z Z]z’r,ﬁtrlﬁml

2 3

If A=
5 -2

] , then write A

2. 98 a%c GHIHW Fd T S T y = ex + c2 I FEg wwEn g |

Find the differential equation representing the curve y = cx + ¢2.

3. = crawa wdfteor &1 gueen s forftew -
(1+y?)dx—(tanly-x)dy=0
Write the integrating factor of the following differential equation :
(1+y?)dx—(tan'y-x)dy=0
4. a.(b x a) °H Ry |

Writethevalueof? .(—l;) X ?).

._)
5. R a=1+2-k b=2l+fskam T =5i-4j+3k & @
- -
(a+b).c @ °F 7 BT |
- A A A = A A A — A A A
If a=i+2j—-k, b=2i+j)+k and ¢=51i-4) +3k, then find
B e ¢
the valueof (a + b ). c.

65/1/P
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6.

=1 e & fem-ormumat =t forflaw .
-3, y—-4 L 2-2
3 1
Write the direction ratios of the following line :

y-4 2-2
— —3’ —
- 3 1

X =

W T
SECTION B

YT G 7 8 19 7% F9F FH F 4 A% 8 |
Question numbers 7 to 19 carry 4 marks each.

65/1/P

U I & fou g uea %@ 2g, 9 faaeEt A, B @ ¢ ¥ faenfii 3
T UeIH! 9 Higg # smifa it | IE 58 et # g4 9fhd s § .
FIH F A, THU-JEIh Td gohl UM R ST A9 T 20, T 15 3R
THYM S A I 2 | fmem A3 25 w9 F AR, 12 SgEs @
34 go UM T=d & 3, faaeg BY 22 o9 & 99, 15 She-gs
T 28 Foh TIH Ted H N faemem C 3 26 e % 491, 18 Thu-ge
Td 36 B TN T HITH a9 | ATSYE! 1 YA Hh, T8 Fid it i 39
ferenféi=i 3 wfa ferener fopaar a= arffa o |

39 YR 6t eIt % miem ¥ faenfi § e gt @ s A 2 2

To raise money for an orphanage, students of three schools A, B and C
organised an exhibition in their locality, where they sold paper bags,
scrap-books and pastel sheets made by them using recycled paper, at the
rate of ¥ 20, ¥ 15 and T 5 per unit respectively. School A sold 25 paper
bags, 12 scrap-books and 34 pastel sheets. School B sold 22 paper bags,
15 scrap-books and 28 pastel sheets while School C sold 26 paper bags, 18

scrap-books and 36 pastel sheets. Using matrices, find the total amount
raised by each school.

By such exhibition, which values are generated in the students ?
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8. ﬂﬁﬁﬁm
-b ® acosx+b
2 tan™! = tan—| = ] Bk
o [a+b 2) HR [a+boosx]
HAYAT
fr=afefiaa = x & fo ga Fifs .
tan'l(x_2) - tan'l[x+2) = E, |x|<1.
x—-3 X+3 4
Prove that :
- -b X acosx+b
2tan”| |22 tan X | = cos~}[ 22EXTD
an [a-f-b n2) 08 a+bcosx
OR
Solve the following for x :

tan™! 32 + tan™ 3121 .= 2 |x|<1.
x-3 x+3 4

2 0 1
9. ARA=|2 1 3| AA’-5A+161 7@ HIfT |
1 -1 0
2 0 1
IfA=|2 1 3| findA’-5A+16L
1 -1 0

10. @R & ueEt % wim A e = fig Fif
1 ' X x+1
2x x(x-1) x(x+1) = 6x2 (1 - x2)
3x(1-x) x(x-1D((x-2) x(x+1(x-1)

65/1/P P.T.O.
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Using the properties of determinants, prove the following :
1 X x+1

2x x(x-1) x(x+1) =6x2 (1 -x2)
3x(1-x%x) x(x-1D(x-2) x(x+1Dx-1)

11. 9f x = o sin 2t (1 + cos 2t) AT y = B cos 2t (1 — cos 2t) &, & gUTFY ok

dy _ P
— = —~tant.
dx a
If x = o sin 2t (1 + cos 2t) and y = B cos 2t (1 — cos 2t), show that
dy _ B
— = —tant
dx a
12. ¥d Hifsm :

13. x =1 fafafigd o7 fix) 1 x & a0y FaHas J1a HIfAC
cos‘l[sin 1+—"]+x"
\l 2

Find the derivative of the following function fix) w.r.t. x,atx=1:

cos‘l[sin 1’1—;{ ] +x*

65/1/P
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14, ¥H 34 $ifa

~2

2sin X
J' 2sin X , 9eosx dx

0

HAY4ar

HE F19 hifu :

3/2
j | x . cos(mx) | dx
0

Evaluate :
w2

2sin X
J‘ 2ainx + 2cosx dx

0
OR

Evaluate :
3/2

I [ x . cos(mx) | dx
0

15. ®HE 3d $ifae :

J‘ (|Jeot x + Jtan x ) dx

Evaluate :

I (oot x + \/tan x ) dx

65/1/P P-T.0.
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16.

17.

18.

19.

sira hifor

3
x" =1
e

X +X

Find :

3
x" -1
et

X +X

A

zaige 5 = fag A, B, C @ D fms fafy afew s 41 +5) + k,
~j -k, 81 +9] +akawm 4]+ + k) ¥, woachm ¥ |

Show that four points A, B, C and D whose position vectors are

A

A A A A A A A A A A
4i +5) + k, —j -k, 31 +9) + 4k and 4(-i + jJ + k) respectively

are coplanar.

feamge fo Frafefaa 3t tamd wwaea & .
x-a+d y-a _z-a-d ik x-b+ec y-b z-b-c
a-8  a  a+d B-y B PB+y
HAYg4ar

THAEA 5x — 4y + Tz — 13 = 0 3R y-31& & &= = H01 377a Fifse |
Show that the following two lines are coplanar :

x-a+d _y-a _z-a-d i x—b+c y-b z-b-c
a-9 o a+d B-vy B B+y
OR

Find the acute angle between the plane 5x — 4y + 7z — 13 = 0 and the
y-axis.

A 3 B sil-arl ¥ U UH FI IDTAD 2 G a9 feh 390 § HI3 UH IH [ AR
H 9 HET U @ HI SAq A& o | IR ACA B gE R, A B F
Sta &t wrfaesar FT 2 2

areran

65/1/P
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T YR # 9 a1 IS F gheu # gear A 991 B 1 i ger @ sftrfya
ﬁmw%:

A : Tt 3BT W HEAT 5 3N gEA IPTA W HLSAT 6 YH FAI |
B : diedl 38Te W &A1 341 4 W BT |

Ifz A &1 gfeq g1 & w2, & ge B i wifdsar w9 $ifs |

A and B throw a die alternatively till one of them gets a number greater
than four and wins the game. If A starts the game, what is the
probability of B winning ?

OR

A die is thrown three times. Events A and B are defined as below :
A : 5 on the first and 6 on the second throw.
B : 3 or 4 on the third throw.

Find the probability of B, given that A has already occurred.

R LR |
SECTION C

o7 &I 20 G 26 TF I%F Y97 F 6 HF 8 /

Question numbers 20 to 26 carry 6 marks each.
20. 4R %M f: R — R IR 2 fix) = 2x — 3 T 91 % g : R — R afonfya
2 g(x) = x3 + 5 g, dl (fog)™ (x) 1 WM Fa HfS |
aroqat

el 6 A = Q x Q, Tafe Q wft uftd wemati &1 wy=a 2 aun = v fgemard
afsrm 2 st AT At (a, b), (¢, d) € A % T&T (a, b) * (c, d) = (ac, b + ad) R
gftaifea 2, <t

(i) AH doaHs Fagd Fd HifaT |
(i) AT Fopuui Egd J AT |

65/1/P P.T.O.
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21.

22,

65/1/P

If the function f: R - R be defined by flx) =2x -3 and g: R - R by
g(x) = x3 + 5, then find the value of (fog) ~! (x).
OR

Let A = Q x Q, where Q is the set of all rational numbers, and * be a
binary operation defined on A by

(a, b) * (¢, d) = (ac, b + ad), for all (a, b) (¢, d) € A.

Find

(i) the identity element in A.

(ii)  the invertible element of A.

Ife e fix) = 2x3 - 9mx2 + 12m2x + 1, & m > 0, p 94T q W FHI: I=dY
W 3R e 9w a1 R, F@1 p? = q B, A m N AE 7@ HR |
If the function fix) = 2x% — 9mx2 + 12m?%x + 1, where m > 0 attains its
maximum and minimum at p and q respectively such that p? = q, then
find the value of m.
TR fafe &, sty =2 +x, y=2-x 3 x =28 R &3 %1 &9%a 719
Hifarg |
Using integration, find the area of the region bounded by the lines
y=2+Xx, y=2-xandx=2.
Mmﬁ%ﬁtﬂi@ﬁ%ﬁmmmmaﬁﬁmaﬁwﬁgﬁm
A wE

HYan
guitse fob srasa g m%:ﬁwﬁmwﬂu%aﬁtmgam
Fifore |

Find the differential equation for all the straight lines, which are at a
unit distance from the origin.

OR
Show that the differential equation 2xy§—i— =x2% +3y? is homogeneous

and solve it.
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24, :mmaa,aﬁﬁg(l,o,ma(o,m)ﬁgm%mmx+y=3ﬁgan
HIV TG R, & T b few-qua wa hiforg qun awae w1 e i w1
Hifam |

Find the direction ratios of the normal to the plane, which passes through
the points (1, 0, 0) and (0, 1, 0) and makes angle % with the plane
x + y = 3. Also find the equation of the plane.

25. U Weaaed & 40% o seem d wa e AR Fam wa ¥ 1 ad &
I ¥ SEEE § @ 9 50% B A U8 (Foft) # Ifivl 2 € aur | @
ael § ¥ had 30% 99 & AU (Aoft) g i £ | 9¥ & o § U 9T
Irgeea g1 Sl & R wEn Siran @ f6 3w A ¥ (3ft) wra fear )
wifshar sma Hifsre & o7 o= sEmEE 2 |
40% students of a college reside in hostel and the remaining reside
outside. At the end of the year, 50% of the hostelers got A grade while
from outside students, only 30% got A grade in the examination. At the
end of the year, a student of the college was chosen at random and was
found to have gotten A grade. What is the probability that the selected

student was a hosteler ?

26. duiaet ¥ IHd W, A S F SHIA S Afdieh ARRal 61 dqamd
OFT dTEdl ?, Wif 39 9T Hdl e SrHTEl i uTeEn a9 faatr s
B 2 | AMEE 98 H w4 vd fody grenstt & o 98 10 ¥ it
srfafr sl H Fad T A TP | TEA F P A W I@ ¢ %5 &
goy ferwr & 300 A @ 80 Fhel H wruTel WA B, A9 U wigen femw #
400 S 9 50 A ! TS Tt B | STRITA 1 A8 AT @ b wfafe
FH-G-FH 3400 AT 9 680 Fahel Tl TEUTEAT B | SThUTS ot IfafeT & 225
TH 969 I 3R T 200 T Afen F 33 & | 7 il sEpre e ge |
frat nfgemd =M @ % TaeaE % 9 0 +9-8-H9 iy &t 92 | 39 9
1 Was Tume goEn a9 6 g 'S BT |

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

The postmaster of a local post office wishes to hire extra helpers during
the Deepawali season, because of a large increase in the volume of mail
handling and delivery. Because of the limited office space and the
budgetary conditions, the number of temporary helpers must not exceed
10. According to past experience, a man can handle 300 letters and 80
packages per day, on the average, and a woman can handle 400 letters
and 50 packets per day. The postmaster believes that the daily volume of
extra mail and packages will be no less than 3400 and 680 respectively. A

man receives ¥ 225 a day and a woman receives ¥ 200 a day. How many

men and women helpers should be hired to keep the pay-roll at a

minimum ? Formulate an LPP and solve it graphically.
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M athematics Class 12 Syllabus 2016-17

Course Structure

Unit Topic Marks
l. Relations and Functions 10

. Algebra 13

. Calculus 44

V. Vectors and 3-D Geometry 17

V. Linear Programming 6

VI. Probability 10

Total 100

Unit |: Relations and Functions

1. Relations and Functions

Types of relations: reflexive, symmetric, transitive and equivalence relations. One to one and onto
functions, composite functions, inverse of afunction. Binary operations.

2. Inverse Trigonometric Functions

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

Unit I1: Algebra

1. Matrices

Concept, notation, order, equality, types of matrices, zero and identity matrix, transpose of a matrix,
symmetric and skew symmetric matrices. Operation on matrices. Addition and multiplication and
multiplication with a scalar. Simple properties of addition, multiplication and scalar multiplication.
Noncommuitativity of multiplication of matrices and existence of non-zero matrices whose product is
the zero matrix (restrict to square matrices of order 2).Concept of elementary row and column
operations. Invertible matrices and proof of the uniqueness of inverse, if it exists; (Here all matrices
will have real entries).

2. Determinants

Determinant of a square matrix (up to 3 x 3 matrices), properties of determinants, minors, co-factors
and applications of determinantsin finding the area of atriangle. Adjoint and inverse of asquare matrix.
Consistency, inconsistency and number of solutions of system of linear equations by examples, solving
system of linear equations in two or three variables (having unique solution) using inverse of a matrix.

Unit Ill; Calculus

1. Continuity and Differentiability

Continuity and differentiability, derivative of composite functions, chain rule, derivatives of inverse
trigonometric functions, derivative of implicit functions. Concept of exponential and logarithmic
functions.

http://jsuniltutorial .weebly.com/
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Derivatives of logarithmic and exponential functions. Logarithmic differentiation, derivative of
functions expressed in parametric forms. Second order derivatives. Rolle'sand Lagrange's Mean Value
Theorems (without proof) and their geometric interpretation.

2. Applications of Derivatives

Applications of derivatives. rate of change of bodies, increasing/decreasing functions, tangents and
normals, use of derivatives in approximation, maxima and minima (first derivative test motivated
geometrically and second derivative test given asaprovabletool). 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 avariety of functions by substitution, by
partia fractions and by parts, Evaluation of ssimple integrals of the following types and problems based
on them.

f dx dx dx dx f dx
x2+a2’? [xTxa2’? JaZ—x2’? ax24bx+c’? JaxZibx+c

px+g _pxa 2 2 7 _ 2
| ot @ | e @ V@ £t dx, [Va* —atdx

[Vax? + bx + cdx,[(px + g)Vax? + bx + c dx

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

4. Applications of the Integrals

Applications in finding the area under simple curves, especially lines, circles/parabolag/ellipses (in
standard form only), Area between any of the two above said curves (the region should be
clearly identifiable).

5. Differential Equations

Definition, order and degree, general and particular solutions of a differential equation.Formation of
differential equation whose general solution is given.Solution of differential equations by method of
separation of variables solutions of homogeneous differential equations of first order and first degree.
Solutions of linear differential equation of the type:

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

dx/dy + px = q, where p and q are functions of y or constants.
Unit IV: Vectors and Three-Dimensiona 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 avector, components of a vector, addition of vectors, multiplication of avector by ascaar,
position vector of apoint dividing aline segment in agiven ratio. Definition, Geometrical Interpretation,
properties and application of scalar (dot) product of vectors, vector (cross) product of vectors, scalar
triple product of vectors.

2. Three- dimensional Geometry

Direction cosinesand direction ratios of alinejoining two points.Cartesian equation and vector equation
of aline, coplanar and skew lines, shortest distance between two lines.Cartesian and vector equation of
a plane.Angle between (i) two lines, (ii) two planes, (iii) aline and a plane.Distance of a point from a
plane.

Unit V: Linear Programming

http://jsuniltutorial .weebly.com/
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1. Linear Programming

Introduction, related terminology such as constraints, objective function, optimization, different types
of linear programming (L.P.) problems, mathematical formulation of L.P. problems, graphical method
of solution for problems in two variables, feasible and infeasible regions (bounded and unbounded),
feasible and infeasible solutions, optimal feasible solutions (up to three non-trivial constraints).

Unit VI: Probability

1. Probability

Conditional probability, multiplication theorem on probability. independent events, total probability,
Baye's theorem, Random variable and its probability distribution, mean and variance of random
variable. Repeated independent (Bernoulli) trials and Binomial distribution.

Review of Study M aterial

Master Card, Chapter : 07 (Integrals)

sec? x
3+tan

Q1: Evaluate. [

Q. 2.Evaluate: fm X

Q 3. Evaluate: [ ——dx

(1 “2x)

Q4. EVALUATE : [ e?*. sinx dx.
J‘ xe”

Q5. Evaluate: (X + 1)2

dx

1
5 dx
3x“+13x-10

Q 6. Evaluate j
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J‘ X2 +4 dx
Q7. Evaluate X4 N X2 +16 )
X+2

Vx2+5x+6
QO09. Evaluate: [ (3x — 2)VaZ + x + 1 dx.

Q .08.Evaluate: [ dx

Q10. Evaluate: [ - !

os*x+sintx
Q11. Evaluate :f:/4 log(1 + tanx) dx
Q12 Evaluate: [,

1+cos?x

Ql&Evaluate:fi{Ix — 1]+ |x—2|+|x—3|}dx

Ansl: log(3 + tanx)+C

4

, +C
|sinx—2]|

Ans2. 3log | sinx — 2|-

Ans4: e?* /5(2sinx- cosx) +C
e‘f (x)+c=ex(ij+c

Ans5. x+1
1 3X-2
=— +C
ANsoL. 17 3x+15
2
:l'tan‘l X _4+c ____________ )
3 3x
Ans/:
Ans8:.
= VX2 3 5x 1 6 — Hog| (x+3) + VXZ ¥ 5x £ 6[+C
ANSO9:

=(X24+X +1)32 - 7/2(X +U2)VXZ + X + 1 - 21/1610G [(X + %) +VXZFX + 1] +C

Ansl0.
_1. . g (tan’x-1
VZ tan (\/Z_tanx) +C

ANS11. m/8log2
ANS12. m?/4
ANSI13. 5sq units
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Board Question ,Chapter : 07 (Integrals)

2013
[ cos2x—cos2a , ) x+2 ) . (tan@+ tan®0
1. Evauae:[ ——————dx; Evauae: f—m dx.; Evaluate: [ —————~
de .
T xsinx
2. Evaluate [ 3+3)d Evaluate: [ ————dx; Evaluate: [ 5+3)
3. Evauate: fx +x+1dx ;Evauate: [ e xwd Evaluatef—
(x2+1)(x2%+2)
4. Evaluate: f ;log(1 + tanx) dx , using properties of definite integral
5. Evaluate:f:{lx -1+ [x—2|+ |x—3|}dx
2014
. T 4xsinx .
1. Evauate: fmdx, Evaluatef dx., Evaluatefmd
xtanx
2. Evauate: [(Vcotx + vtanx)dx; Evaluate fo po—
. 1 . x
3. Bvauate: fsin4x+ sin2xcos?x+cos*x dx.Evaluate: fO a?cos?x+ b2sin?x
4 Evaluate: fn/4 sinx+cosx
9+16sin2x
2015
/2 250X (32 x3-1
1. Evaluate: [, Sa 0w AX Sy Ixcos(mx) | dx ,fmdx
2. Evauate: f”/z OSX gy o [FEERE o3 2x)VZ T x — x2dx
1+sin?x 0 secx+tanx
3. Evauate :f0 (x? + e**1)dx asalimit of sum.
4, Evaluate:f2 (e3* + 7x — 5)dx asalimit of sum.
(x+3) oX . . x (2+sin2x
5. Evaluatef dx ; Evaluate: [e (—stzx) ; Find: f—3(x5+1)3/5
3x+1 ] m/2  sin’x .
6. == Jo ' oomsdx J(Jeotx + Vtanx ) dx .

7. Evaluate.fz{lx 2|+ |x =3+ |x —4|}dx

2016
Q1. f3/2|xcos(nx)| dx ;
m/2  sin®x
Q2 f sinx+cosx
Q3. Evaluate: [ (3x + 1)V4 — 3x — 2x2 dx.
Q4.Evauate: [ 4+ 50X

TEST PAPER Chapter : 07 (Integrals)

x2
Q1. Evaluate:f T1x3

dx
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2 .
Q2.. Evaluate:f_ﬂ;/2 sin® x dx

2
Q3. Evaluate:f m

T XCOSX

Q4. Evaluate:f0 m

4
Qs. Evaluate:fon/ log(1 + tanx) dx, using properties of definite integrals.

x+2

——dx
Vx2+5x+6

Q7.Evauate: [(Wcotx + +tanx) dx;
08. Evaluate: [ ——2n%

0 secx+tanx
/4 sinx+cosx

Q6.Evauate: [

Q9. Evauate: fO Stlesinge

Q10. Evaluate: [ e* (M) dx

14+cos2x

Master Card , Chapter : 08 (Application of the I ntegrals)

1. Find the areaof theregion {(x, y): X?+ y?< 4, x +y > 2} using integration.

2. Find the area of the region in the first quadrant enclosed by x-axis, thelinex = v/3 y and
thecirclex? + y? = 4.

3. Sketchthegraph of y = |x + 3| and evaluate the area under the curve y = |x + 3|
above x-axis
and between x=-6 to x=0.

4. Find the area of the smaller region bounded bytheellipse§+yz2 = land thelineg +

Y-1
2

5. Using the method of integration find the area of the triangle ABC, coordinates of whose
vertices
areA(—1,0),B(1,3) and C(3,2).

Using the method of integration, find the area of the region bounded by the

parabolay? = 4 x andthe circle 4x? + 4y? = 9.

Find the area of the region enclosed between the two circles x>+y?=1 and (x-1)2+ y? = 1.
Find the area bounded by the curves x? = 4y and the straight line x = 4y — 2.

o

o N
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9. Find the area of the region included between the parabolas y? = 4ax and x? = 4ay,
where a> 0.

10. Find the area of theregion {(x,y): x> + y?2 <1 < x + y}.

ANS: Q1.7 — 2 sq units. Q2. gsq.um’ts , Q3. 9s9. unitsQ4. 3r/2 — 3 sq units

1 o
oy A Eel s v
3v2 8 8 51n‘1§sq

Q5. 4 sq uniits, Q6. units,  QT.21/3 2 sq units

Q8. 9/8 sq. units,, Q9. 16a%/3 sq units, Q10. n/4 — 1/2 sq units

Board Question ,Chapter : 08 (Application of the | ntegr als)
2013

1. Find the areaof theregion {(x,y):y? < 6axandx? + y* < 16a?}using the method
of integration.

2. Find the area of the region enclosed between the two circles x?+y?=1 and (x-1)?+ y? =
1
3.Using the method of integration, find the area of the region bounded by the
parabolay? = 4x andthe  circle4x? + 4y? = 9.
2014

1. Using the method of integration find the area of the triangle ABC, coordinates of

whose vertices
areA(—1,2),B(1,5) and C(3,4).

2. Find the area of the smaller region bounded by theellips;e’;—2 + y?z = land thelineg +

=1

N R

2015

1. Sketch the region bounded by the curvesy =v5 — x? and y =|x — 1| and find its area
using integration.
2. Using integration find the area of the region bounded by thelinesy = 2+ x, y=2—x
and x = 2.
2016
1. Provethat the curvesy? = 4x andx? = 4y dividesthe area of square bounded by x =0,
X= 4, and

y=0 into three equal parts.
TEST PAPER Chapter : 07 (Application of the Integrals)

Q1. Find the area of the region enclosed by the parabola x? = y, the line y = x +2 and x- axis.
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Q2. Using the method of integration find the area of the triangle ABC, coordinates of whose
vertices are A(—1,2),B(1,5) and C(3,4).

Q3.Compute the areabounded by thelinesx + 2y =2;y —x=1and2x+y = 7.

Q4. Find the area of the smaller region bounded by the ellipse ;
4x% + 9y’ = 36 and the line 2x + 3y = 6
Q5. Find the area of the region in the first quadrant enclosed by x-axis, the linex = /3 y and

thecircle x? + y? = 4.

Q6..Find the area of the region enclosed between the two circles x2+y?=1 and (x-1)?+ y? = 1.

MASTER CARD ON
3D GEOMETRY

x+2 y+1 z-3 _ ans.(1,2,3)or (56/17,43/17,111/17)

Q1.Find the point on the 2 2 line ata distance 32 form at

Point (1,2,3).

3V2
Q2.Find the shortest distance between the line: ans. units
2
7 =(1+2K)i+(2- A) j+( A+1) K and
r =21-f-B+u (20 + | + 2K).
Q3.Find the distance between the planes ans.56 units
.+ 2j+30)+7=0andr’. 21+ 4j+ 6K) + 7 =0
3v34
Q4.Find the equation of the plane determined by the point ans. 17 units.
A(3,-1,2), B(5,2,4),and C(-1,-1,6). Also find the distance
of the point P(6,5,9) from the plane.
Q5.(i)Find the equation of the plane passing through the ans.(i) 5x-4y-z=7

point (1,-1,2) and perpendicular to each of the planes

2x+3y-2z=5 and x+2y-3z=8.
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(ii)Find the vector equation of the plane through the
point (2,1,-1) and (-1,3,4)and perpendicular to the
plane x-2y+4z=10.
Q6.Find Cartesian and vector equation of the plane ans. 8x-13y+15z+13=10

passing through the point (3,4,1) and (0,1,0) and parallel to

the line r” = —31 + 3j+2k+A(21 + 7] + 5K).

Q7.Find the vector and Cartesian equation of the ans. =0 + 2j-4K+(21 + 3] +
6k). line passing through the point (1,2,-4) and perpendicular to the two lines
-8 y+19  z-10 x=15 =20 x—§
3 -16 7 and 3 8 -5

=3y 71
Q8.Find the equation of the line passing through ans. z -1 -3

the point (3,0,1) and parallel to the plane
x+2y=0 and 3y-z=0
Q9.Find the equation of plane through the ans. 33x+45y+50z=41
intersection of the planes r".(i + 2j + 3k) = 4
andf:- (2? + } - EE] = 3and which is perpendicular to
r.(5i1+3j—6K)+8=0
Q10.Find the equation the plane through ans. 2x+y+2z+43=0  the intersection of
the planes . (i + 3j7 + 6 = 0 or x-2y+2z-3=0  and r". (3i — j + 4k) = 0 whose
perpendicular  distance from the origin is unity.
Q11.Find the equation of the plane passing the ans. y-3z+6=0
line of intersection of the plane
r.A+j+K)=1and ". (2+3j—6K)+4=0.

and is parallel is x-ais

Q12.(i)Find the image of the point (1,3,4)in the plane ans.(i)(3,1,6)

X-y+z-5=0.
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(ii)Find the coordinates at the foot of the perpendicular

and the perpendicular distance of the point P(3,2,1) from
the plane 2x-y+z+1=0.find also the image of the pointin
the plane.
r oy-lz7?
Q13.(i)Find the image of the point (1,6,3) in the line 1 2 3 ans.(i)(1,0,7);
Also write the equation the line joining the given point and 2V/13units; its
x=1 y=o 273
image and find the length of the segment joining the given eq.ofline 0 -& 4 point
and its image.
(ii)Find the of the foot of the perpendicular from a point (1,2,-3) ans. (1,1,-1)

R e

with respect to the line z 2z -1
Xl oyme Ed g isroyme B2

Ql4.lftheline -3 —z&¢ 2 "% Tk 1 5 ans. 22x-19y+31=0

Are perpendicular to each other, find the value of K and
hence find the equation of the plane containing these

line.

Q15.Find the coordinate of the point where the ans.(5 '5,0)
line through the points A(3,4,1)and B(5,1,6)

crosses the XY-plane.

ans. lunit
Q16. Find the distance of the point (1,-2,3) from

from the plane x-y+z=5 measured parallel
¥-1 y—-3 z+2
to theline z 3 -6.

17,
Q17.Find the distance of the point (-2,3,-4)from the ans. z LMHLs line

x+2  2y+3 3E+4
3 4 = measured parallel to the
plane 4x+12y-3z+1=0.

Q18.Check whether the following lines are intersected ans. (-1,3,2) or

Or not . If intersected find the of their intersection —1+3j+2k
r” =51+ 7j-3k+(41 + 4] — 5K).

7" =81 + 4j+5k+u(7% + j + 3K).
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Chapter -15

Points to be remembered

P wnhe

o

E and F are independent events iff p (E MF) =P (E).P (F)
P(A/B)=P(AMB)/P(B)
P(A)+P(B)=1 IF A and B are complement events

FEE, . E, are mutually exclusive and exhaustive events associative with event E
then

P(E/E).P(E
P(E /E)=— (E/E).P(E) (Bayes’ theorem)

> P(E/E).P(E)

n
Mean of a probability distribution-= Z P X
i=1

Variance= Z X?p —(mean)?
i=1

Standard deviation=+/Variance

prob. of r success out of n trials= n. .prqr where p+g=1 and p=prob of a success in one trial

g=prob of failure in one trial

9. Mean of binomial distribution =np

10. Variance of binomial distribution=npq,where p=prob. Of success, g=prob of failure=number of

trials.

BOARD EXAMINATION
SUBJECT-MATHEMATICS M.MARKS=100
TIME-3HOURS

CLASS-XII

Generd instructions;
1. All questions are compulsory

2. The question paper consists of 26 questions divided into three sections A,B and C. Section
A comprises 6 questions of one mark each, section B comprises 13 questions of four marks
each and section C comprises 7 question of six marks each.

3. All questions in section A are to be answered in one word, one sentence or as per exact
requirement of the question.
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4. Use of calculatorsis not permitted. Y ou may ask for logarithm tables, if required.

Section-A

1.IFtan'a +tan™p :% then write the value of a+S+af

2. Let o beabinary operationon N givenby a ¢ b=H.C.Hab), ab € N,Write 446
Sna —cos
_ “ “ :ﬁ ,where « ,f are acute angles, then writethevaue of o +4
sng cosp 2

3 y O
-1 2

3. If

2
4. Find thevalue of x and y, if 3‘

5 9
1

4 10

.
5. 1f A= it write At interms of A

-

6. If x isaunit vector such that x x i =k find x.
Section-B

7. A binary operation * on the set R-- {1} is defined as
a * b=a+b+ab, Vab € R-{-1} provetha * iscommutative and associative.
dso find theidentity dement for a ¢ R-{-1},if exists.

8. Provethat 2% - 2 sin?(3) = 9 tan*(24/2).
8 4 4
1 a a

9.Provethat 1 b b =(ab) (b-c) (c-a) (a+b+c)
1 c¢c ¢

10. The surface area of a spherical bubbleisincreasing at the rate of 2cn' /sec.Find the rate
at which the volume of bubbleisincreasing at the instant,when radius is 6cm.

11. If y=e>"* -1<x <1,show that (1-x%)y, - xy, -a’y=0.
12. Show that the function f (X) :|x—34 IS continuous but not differentidble at x=3.

13. Evaluate J' X (Iogx)2 dx.

14. show that the equation (x+y)dy +(x-y)dx dx = 0 is homogeneous.Also find
the particular solution, given that x=1 when y=1
15. If a=3i +4] +5k and b = 27 +] -4k then expressb intheformb =b, +b,
whereb, ispardld toaand b, is perpendicular toa
16. Find the equation of the plane containing the lines T =i +2j-k +A(2i -j+k)
and T =i +2j-k +u(i -j+2k).Also find the distance of this plane from origin.
17. Find the distance of the point (2,2,-1) from the plane x+2y-z=1 measured

parallel to theline X1 _Y*1_2
2 2 3
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18. An experiment succeeds thrice as often asit fails.Find the probability
that in the next five trials there will be 3 successes.
19. For non zero vectors a,b,and €, show that a-b, b -¢ , ¢ -aare always coplanar .

Section -c

20. A,B,and C are three friends .During lunch time they went to buy three plates of chhole-
bhature.Each one has amount but not equal to the price of per plate.They decided to buy
together. The sum of all the amount is Rs.90.The sum of the money with A and C is added to
the twice of the amount of B which resultsin Rs.115.A has the amount equal to the sum of
the amount of B and C .Find the amount that each one has ,using the matrix method.

21. Show that of al rectangles of given area, the square has the least perimeter.

22. Find the area of the circlex® +y? = 6x, lying above x-axis and bounded by
the parabolay® =3x

23. show that [ f(x).9(9.dx=2[ f (x).dx if f and g are defined as f(x)=f(ax)
0 0

and g(x)+g(ax)=4

dy
dx
25. A gardener has asupply of fertilizers of type | which consists of 10% nitrogen and 6%
phosphoric acid and type 11 which consists of 5% nitrogen and 10% phosphoric acid. After
testing the soil condition, he finds that he needs at least 14 kg of nitrogen and 14kg of
phosphoric acid for his crop. If thetype | fertilizer costs 600 paisa per kg and type |1 fertilizer
costs 400 paisa per kg, find how many kilograms of each fertilizer should be used so that
nutrient requirements are met at a minimum cost? What is the minimum cost?

26. In agroup of 900 students, 200 attend extra classes, 300 attend school regularly and 400
students study themselves with the help of peers. The probability that the student will succeed
in competition who attend extra classes, attend school regularly and study themselves with
the help of peersis 0.3, 0.4 and 0.2 respectively. One student is selected, who succeeded in
the competition. What is the probability that he attend school regularly?

24. Solve the differential equation x y=(x-1)¢"

MASTER CARD QUESTIONS

Chapter-probability

1. A bag contains 5 white, 7 red and 3 black balls. If three balls are drawn one by one
without replacement,find what is the probability that noneisred.

2. Two integers are selected from integers 1 through 11 .if the sum is even find the prob.
That both the numbers are odd.

3. A card from apack of 52 cardsislost, from the remaining cards of pack ,two cards
are drawn and found to be both hearts. Find the probability of the lost card being a
heart.

4. Find the prob. Of drawing a one rupee coin from a purse with two compartments one
of which contains 3 fifty-paise coins and 2 one rupee coins and other contains 2 fifty
paise coins and 3 one rupee coins.
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5. A letter isknown to have come either from LONDON or CLIFTON. On the envelope
just has two consecutive letters ON are visible.what is the prob that the letter has
come from LONDON.

6. Two cards are drawn successively with replacement from awell shuffled deck of 52
cards.find the probability distribution of number of spades.

7. A pair of diceisthrown 200 times. If getting a sum 9 nis considered a success find the

mean and variance of the number of success.

8. A dieisthrown again and again until three sixes are obtained. Find the probability of

obtaining the third sixes in the sixth throw of the die.

9. A random variable X is specified by the following distribution

X

2

3

P(x)

0.3

0.4

0.3

Find the variance of the distribution.
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