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SETS RELATIONS AND
FuNcCTIONS

1 Empty set
1 Finite set

1 Infinite set

1 Singleton set

' Equivalent set
' Equal sets

' Subset

! Proper subset
' Power set

1 Universal set

Union

Intersection

Disjoint sets

Open interval

1 Closed interval
1

Complement of a set

! Neighbourhood of a

1 point

Type of sets

A set containing no element.
The number of elements in the set is finite.
The number of elements in the set is not finite.

A set containing only one element.

MUST KNOW DEFINITIONS

A set is a collection of well defined objects.

Two sets having same number of elements.

Two sets exactly having the same elements.

A set X is a subset of Y if every element of X is also an element of Y. (X CY)
X is a proper subset of Yif X c Y and X # Y.

The set of all subsets of A is the power set of A.

The set contains all the elements under consideration

Algebra of sets

The union of two sets A and B is the set of elements which are either in A or

in B(Au B)

The intersection of two sets A and B is the set of all elements common to
both A and B (A n B).
The set of all elements of U (Universal set) that are not elements of A. (A”)
Set different(A\B) or (A — B)

The difference of the two sets A and B is the set of all elements belonging to

Abutnotto B

Two sets A and B are said to be disjoint if there is no element common to

both A and B.

The set {x: a <x <b} is called an open interval and denoted by (a, b)

The set {x: a <x <Db} is called a closed interval and denoted by [a, b]

Let a be any real number. Let € > 0 be arbitrarily small real number.

Then (a — €, a + €) is called an

denoted by N _
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neighbourhood of the point a and

Ph: 9600175757 / 8124201000

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com


https://www.Padasalai.Net/
https://www.padasalai.net/

WWW'PadaSIallwalus'l}lse%nly for Sample www.TrbTnpsc.Com

for Full Book order Online and Available at All Leading Bookstores

Sura’s m XI Std - Mathematics i Volume - I s Chapter 01 m Sets Relations and Functions 15
5x—160 ! e S G
— Il : : x (3 sT i
5 : fo |4 [-1]2 i ;5?
Sx - 160 + 160 _ Sx _ ! T
5 5 ! i e i
9y +160 : g
and fog(y) = flg)=/S 5 ! 2.2)
9y +160 I
b ( ) -160
U o w6060 | i
9 ‘ 9 =y : Eihiiied e MR
Thus gof = 1 and fog = Iy. :
This implies that f'and g are bijections and :
inverses to each other. |
9y +160 !
o= s :
, L 9x+160  9x \
Replacing y by x, we get f(x) = s 5 +32 . i
1
20. Asimple cipher takes a number and codes it, using | e
the function f{x) = 3x — 4. Find the inverse of this | Hence, the graph of y = ffl(x) is the reflection
function, determine whether the inverse is also | of the graph of fin y = x
a function and verify the symmetrical property
about the line y = x (by drawing the lines). | EXERCISE 1.4
Solution : Given f(x) = 3x—4 !
Lety = 3x—4=>y+4=3x | 1. For the curve y = x> given in figure draw,
4 ! i y==° (i) y=x*+1
= T3 : (iii) y=x>-1 (iv) y=@+1)>
y+4 : i
Let g(y) = N ! with the same scale.
1
Now gof (x) = g(fix)) =g(3x—4) ! Solution : (i) y =-x. [Qy - 2019]
3x— /( + /( Zx ! "
= —=s—==X I 3 3
3 Z | 2 y=x
+4 !
and fog (v) = f(g0) =/ (yT) | 1
i >
1 2 3 x
- 32ty h
Thus, gof (x) = 1, and fog (») =1, :
This implies that f and g are bijections and :
inverses to each other. :
D . y+4
Hence fis bijection and f~'(y) = = I
1
. 0 x+4 :
Replacing y by x, we get /' (x) = 3 i
|
1
|
|
1
:
é
orders@surabooks.com Ph: 9600175757 / 8124201000

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com


https://www.Padasalai.Net/
https://www.padasalai.net/

WWW.PadaslalLa}ls.l}lsegnly for Sample www.TrbTnpsc.Com

for Full Book order Online and Available at All Leading Bookstores

BAsic ALGEBRA

MUST KNOW DEFINITIONS

4

Rational numbers Any number of the form =, where ¢g # 0 is called a real number where p, g € R.

Irrational numbers : A number that cannot be expressed as a ratio between two integers and is not an
imaginary number.

Intervals ¢ Ifa, b are real numbers such that @ < b, then the set {x: a <x < b} is called the open
interval from a to b i.e. (a, b).
+ The set {x: a <x < b} is called the closed interval from a to b and is written
as [a, b]

+  If a is any real number, then the sets of the type {x: x < a}, {x: x < a},
{x: x > a} and {x: x > a} are called infinite intervals and are respectively
written as (-0, a), (-0, a], (a, ©) and [a, »).

+ These are semi-open and semi-closed intervals.

Absolute value of x Absolute value of x = |x| is defined as:
x if x=0

i = {—x if x<0

Radical (Surd) If “a’ is a positive rational number and # is a positive integer such that #/g is an
irrational number then ¥/a is called a surd or a radical.

Mixed surd ¢ Asurd is called a mixed if its rational co-efficient is other than unity. If the product
of two irrational numbers is rational, then each one is called the rationalizing.

Pure surd ¢ Asurd is a pure surd if its rational co-efficient is unity.

Polynomial ¢ An expression of more than two algebraic terms, especially the sum of several terms

that contain different powers of the same variable

Identity ¢ An identity is a statement of equality between two expressions which is true for all
values of the variable involved.

Equation ¢ Anequation is a statement of equality between two expressions which is not true for
all values of the variable involved.
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62 Sura’s m X[ Std - Mathematics m Volume - I m» Chapter 02 uw Basic Algebra
z = D) (2)° (i) x4yPz=1
1
(l) xyz = ek(b—c) . ek(c—a) . ek(a—b) : xabec — [ek(b—c)]a . [ ek(c—a)]b . [ ek(a—b)]c
_ ek(;/—/ +h—d+d-F) : —  kb-c)a . Ghle-ayb, Gh(a-b)c
— Q) : B ek(gb/—%wé—/ﬂuf—%) "
! -
= =1 : = f0=¢0=
= xyz =1 ! = xybze =1
1
: Hence proved
1
¢
PHERBY
P = = = = m e g e m = === = = e e e b R s == mm mm = g |
| |
: POINTS TO REMEMBER !
| |
| |
1 o mwand \/; , where p is a prime number, are some irrational numbers. I
I I
1 o |jx—g|=rifandonlyifr>0andx—a==2r. 1
1 1
1 Q x—a|<rifandonlyif-r<x—a<rora—-r<x<a+r. 1
1 1
1 a |x —a|>rimpliesx <a—randx>a+r(or) x € (—eo, a—r) U (a +r, o) 1
1 1
1 Q Inequalities, in general, have more than one solution. I
1 1
I a The nature of roots of ax? + bx + ¢ = 0 is determined by the discriminant D = b — 4ac. 1
1 1
I o  Areal number a is a zero of a polynomial function f{x) if and only if (x — a) is a factor of f (x). I
i i
I o If degree of f (x) is less than the degree of g(x), then M can be written as sum of its partial I
. g\x
I fractions. :
[ [
I o In general exponential functions and logarithmic functions are inverse functions to each other. I
R A, N, AN O T N B N B B L W 4
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05 TRIGONOMETRY

MUST KNOW DEFINITIONS

Angles :  Angle is a measure of rotation of a given ray about its initial point.
B (Vertex) L
0 Initial side
A
.o . . A
Initial side
(Positive angle)
1 th
Degree measure : Ifarotation from the initial side to terminal side is (_) of a revolution, the
angle is one degree (i) Also 1° = 60" and 1’ = 60”. \360
Radian measure :  Angle subtended at the center by an arc of length 1 unit of a unit circle is 1 radian.
Trigonometric :  Equations involving trigonometric functions of a variable are called trigonometric
equations equations.
Principal solutions T T
Among all solutions, the solution which is in |:—, —:| for sine ratio, [0, ] for
. N . . .
cosine ratio, (7, 5) for tan ratio is the principal solution.
[63]
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68 Sura’s m X[ Std - Mathematics 1w Volume - I m» Chapter 03 mm» Trigonometry

TEXTUAL QUESTIONS

(iv) 328°
328°=270° + 58°.
. 328° lies in the IV quadrant
y

A

N

EXERcISE 3.1

1. Identify the quadrant in which an angle of each
given measure lies:

(@) 25° (i) 825°  (iii)—55°  (iv) 328°

(v) =230°
Solution : =N \Y
@H 25 328°
sin 25°, is an acute angle, 25° lies in the I
quadrant.
y v) =230°
A —230° =-180° + (=50°)
1 - —230° lies in the II quadrant.
25° y
—_ X A
II
i) 825° 230

825°=2x360+ 105°

U

1
:
:
:
:
:
:
1
1
[}
L}
1
L}
1
!
:
:
:
:
:
1
1
1
1
1
1
After two complete rounds the angle is 105° :
which lies between 90° and 180° :
.. 825° lies in the II quadrant |
1

:

:

:

:

1

1

1

1

1

1

1

:

:

:

:

:

:

1

1

1

1

1

1

1

1

1

1

y
\

S\

D

A

2. For each given angle, find a co-terminal angle
with measure of 0 such that 0° < 0 < 360°

(i) 395° (ii) 525° (iii) 1150°  (iv) —270°
(v) —450°

Solution :
i 395°

1

S

50

NN

395° = 360°+ 35°
= 395 -35° = 360°

.. Co-terminal angle for 395° is 35°.
(i) 525°

(iii) -55°
Since the given angle is negative, it moves in

the clockwise direction. 525° = 360+ 165°

= 525°—=165° = 360°
.. Co-terminal angle of 525° is 165°

~. — 55° lies in the IV quadrant

A (i) 1150°
1150° = 360+ 360 + 360° + 70°
= 3 x360°+70°
550 =1150°—70° = 3 x360°
... Co-terminal angle of 1150° is 70°
v
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from the centre of earth to the satellite. Let d
be the distance from the earth station to the
satellite. Let 30° be the angle of elevation from the
earth station to the satellite. If the line segment
connecting earth station and satellite subtends
angle o at the centre of earth, then prove that

2
d= \/1+(L) —2Lcosoc.
R R

Solution : Les S be the position of the satellite, E be

108 Sura’s m X[ Std - Mathematics 1w Volume - I m» Chapter 03 mm» Trigonometry
0 : Dividing by R? throughout we get,
= | 60 7" 30 km : , )

' - P R 2rR
=  PA =30km. : R §+—K2— g2 oS¢
Speed take by the II"d vehicle = 80 km/hr | 2 )

d r 2r
: R R R
b I
30 ! 3
C 1
; R d
60° : \
P 40 B | (\E
a 1 =
Time — = br :
1me 5 :
- Distance = speed X time !
40 : 2,
= BO/XZ=4Okm:>PB:4O : = dQ = R2 |:1+%—EFCOSQ}
Given ZAPB = 60° | | N .
Using cosine formula, | Taking positive square root both sides we get,
c? = a*>+b*—2abcosC. | 2 o
= ¢ = 407+ 307 —2(40)(30) cos 60° | d = R |1+ Z R cos o
1
= 1600 + 900 —Z(40)30)(=) 1 ;
Ve ¢ = r () 2o
= 2500 - (40) (30) = 1300 . R R
_ I Hence proved.
= ¢ = 1300 =13x100 -
1
= 1013 km. | ExEgrcisk 3.11
: Find the principal value of
16. Suppose that a satellite in space, an earth station ! ind the principal value o B3
and the centre of earth all lie in the same plane. | (i) sin! 1 (i) cos‘1—3
Let r be the radius of earth and R be the distance | V2 2

|

1

1

1

1

1

1

|

1

|

:

1

|

I

|

I

|

I

|

I

1

1

1

1

1

|

1

|

|

the position of the earth station and C be the
centre of the earth.
GivenCE = r,CS=RandSE=d
Given SCE = «
In ASCE, applying cosine rule, we get

> = r»+R>-2()(R)cos o
[.- ¢ =a*+ b? —2ab cos c]
= > = r»+R>-2r.R.cosa

orders@surabooks.com

(i) cosec™! (-1)

(iv) sec! (—2)
(v) tan'({/3)

Solution :

(i) sin! Lt
V2

Let sin”! (L) ~ y. where —~<y<X
2 s 2 =770
. 1
= siny = —
SN
. N T
= siny = sin — =—
y 4 y 4

1
Thus the principal value of sin™! (—) = %

J2
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COMBINATORICS

04 AND MATHEMATICAL

INDUCTION

MUST KNOW DEFINITIONS

Factorial

Fundamental principle of multiplication

Fundamental principle of addition

Permutations

Combinations

Mathematical statements

Mathematical Induction
Formulae to remember

orders@surabooks.com

The continued product of first ‘»’ natural numbers is called the “n
factorial” and is denoted by n! or |1

If there are two jobs such that one of them can be completed in m
ways, second job can be completed in n ways, then the two jobs
together can be completed in mn ways.

Ifthere are two jobs such that they can be performed independently
in m and n ways, then either of the two jobs can be performed in
(m + n) ways.

Each of the arrangements which can be made by taking some or
all of a number of things is called a permutation.

Each of the different selections made by taking some or all of a
number of objects, irrespective of their arrangements is called a
combination.

Statements involving mathematical relations are known as the
mathematical statements.

Proving mathematical statements using first principle of induction.
1. nl=nn-1)n-2)...321

2. nl=nn-1)!

3. O=land1!=1

4. pn,r)=nP =nn-1)n-2)...(n—(-1))!

n!
5. nP =P(n,r= 1)
6. The number of permutations of # distinct things, taken all at
a time is n!
[121]
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132 Sura’s m X[ Std - Mathematics i Volume - [ m» Chapter 04 s Combinatorics and Mathematical Induction

20. Find the sum of all 4-digit numbers that can be ¢

formed using digits 0, 2, 5, 7, 8 without repetition?

Solution :

tho

hun

tens

unit

4

4

3

2

The gives digits are 0,2,5,7,8

Number of 4 digit numbers that can be formed is

4x4x3x2=096.

Out of 96, there will be 24 numbers ending with 0

18 numbers ending with 2

18 numbers ending with 5

18 numbers ending with 7

18 numbers ending with 8

. Total for unit place is (24 x 0) + (18 x 2) +
(18 x5)+ (18 x 7) + (18 x &)

=18(2+5+7+8)=18x 22 =396

~.Sum of all the 4 digit numbers = 396 + 3960 +
39600 + (24 x 22) x 1000 = 571956

EXERCISE 4.3

1. If"C,,="C,find2'C,

Solution : We have "Cx="Cy =>x=y or x+y=n

=12+9

=n

= n=21
20 21 _
= Cn— C21_1

2. If5c,  =%cC

1 2

Solution : Given 1°C

r+4°

2r -1

:15C
Since”Cx=”Cy:x=yorx+y=n

find r.

2r+4

We get 2r— 1=2r+4

=  —1 #4 which is not possible (or)

3. If"P,=720.1f"C,=120, find n, r.

2r—1+2r+4

4r+3

4r =

r

Sor

Solution : Given"P =720 and "C =120

=

n!
(n—r)! =720
!
_ " — 0
ri(n—r)!

orders@surabooks.com

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
L}
1
1
L}
1
1
1
1
1
1
1
1
[}
1
1
[}
1
[}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
¢

n! 60
(n-r) 720
= =
n! 120
rli(n—r)!
[Dividing (1) by (2)]
! 1
- i Xr.M i
-t oAl
= r'==6
= rl=3x2x1=3l
= r = 3.

Substituting » =3 in (1) we get,

n!
= 720
(n—r)! !
n!
= 720
- (n—3)!
. n(n—l)(n—Z)M ~ 70

= nn-1)m-2) = 720
= nn—1)n-2)=10x9x8

= n = 10.

4. Provethat '5C, +2 x 15C, +15C, =""C;

Solution :
[..nC, =1]
15%14x13 15x14x13%x12 15%x14x13x12x11
LHS = +2 X +
[Qy - 2019] I1x2x3 I1x2x3x4 IX2x3%x4%5
 15x14x13 [1 24 132]
© 1x2x3 4 20
15%14x13 [20 +120 + 132]
- 1x2x3 20
15 ~ I5x14x13x 272 17x 16X 15x14 X13
15 1x2x3%x4x%5 1x2x3%x4%5
12 =17C,=RHS Hence proved.
4
J;f 5. Prove that *C,+Y *7c, =*C,
7:3 r=0
4
3 Solution : TLHS=> C,+ 2 (39")C4
r=0
[Hy -2019] 350 439C +38C 4370 4360 4350
5 4 4 4 4 4
— (35C5 4 35c4) 4 39c4 4 38c4 4 37c4 4 36c4
(1) — 36C5 + 39c4 + 38c4 + 37c4 + 3éc4
[..nC,_,+nC =n+1C]
(2 —
() = (¢C, +3C,) + 3, + 3¢, +7C,
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Sura’s = XI Std - Mathematics i Volume - I im Chapter 04 m» Combinatorics and Mathematical Induction

21. The number of 10 digit number that can be
written by using the digits 2 and 3 is
(1) 10C2+9C2 (2) 2'°
(3) 21°-2 4) 10!
Hint :  Number of 10 digit number that can be written
by using the digits 2 and 3 is 2!°
[Ans : (2) 219]
22. If P, stands for "P_ then the sum of the series
1+P +2P,+3P, +..+ nPnis
(1) Pn+1 (2) Pn+1 =1
(3) P, +1 @ ep
Hint :  1+1[1+22+3|3....+nln=|n+1
= Proof: Letn =1,
LHS=1+1=2;RHS=[2 =2
It is true for n = 1, in fact it is true for n =0 also
let us assume that it is true for n = k
1+11+2[2+3[3....+n|n=|k+1
= Then 1+1[142[2+33+....+klk+ (k+ )|k +1
k+14+ (k+)|k+1=|k+1[1+k+1]
= k+1(k+2)=|k+2
It is true for (k + 1) also by mathematical
induction, it is true for all values of n > 0,
ne 7. [Ans : )P ., 1]
23. The product of first » odd natural numbers equals
[Qy - 2018]
l n
(1) ZnCnX n Pn (2) (E) ZnCn % nPn
3) (%) X Z"Cn X 2”Pn (4) "C x"P,
Hint: 1.3.5.Qn-1)=12:3:4.CGn-D@n)
2-4...(2n)
n
- 12 =(l) "C, x"P,
2"ln \2
1 n
[Ans : (2) (5) nC x P ]
24. 1If "C,, "Cs, "C, are in AP the value of n can be
[Govt. MQP - 2018]
(1) 14 2 1 3 9 4 5
Hint :  Given"C,,"C,,"C, are in AP

=  2'Cy="C,+"C,

i

|n—5[5 _|n—4|ﬂ |n—6|6

=

orders@surabooks.com

*
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
L}
1
1
L}
1
1
1
1
1
1
1
1
[}
1
1
[}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
L}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

¢

147
2 1 1
T |n=55 |n-4l4 |n-6l6
_ 2n-46 5.6
(n—4)|n—5|i6 |n—4.5.6/4
N (n—4)(n-5)
[6(n—4)(n—-5)n—6
1201—4) 30 (n—4)(n=5)
= = +
|n—4(6 |n-4[6 |n—4(6
= 12n-48=30+n*>-9n+20
= 2 21n+98=0= (n—14) (1-7)=0
= n=14(r)n="7. [Ans : (1) 14]
25. 1+3+5+7+...+ 17 is equal to
(1) 101 @) 81 (3) 71 (4 61

Hint : 1 +3+5+7+ ...+ 17 is equal to 9> = 81
[Ans : (2) 81]

GOVERNMENT EXAM QUESTIONS

SECTION - A (1 MARK)

CHOOSE THE CORRECT OR THE
MOST SUITABLE ANSWER.

1. The number of diagonals of octogen will be

[Qy - 2019]
(1) 28 @) 20 (3) 10 (4 16
. ) 8x7
Hint : Number of diagonals = 8C, — 8 = %2

=28-8=20 [Ans : (3) 20]
The number of words which can be formed from
the letters of the word "MAXIMUM", if two
consonents cannot occur together is [Qy - 2019]
(1) 4! (2) 3x41(3) 7! 4) 5!

Hint : In word MAXIMUM, there are 4 consonants
M, X, M, M) and three vowels (A, I, U)
.A.LLU. The dotted places to be filled by MXMM.

4!
Hence required number of ways 3! x 3 4!

2.

[Ans : (1) 4]
7!
3. Value of 5 is [Qy - 2018]
(1) 2520 (2) 2250 (3) 2205 (4) 2052
7! 11X 2 X3X4X5%X6X%X7
Hint:aZ z

le
=3x4x5x6x7=2520 [Ans : (1)2520]
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05

BINOMIAL THEOREM,
SEQUENCES AND SERIES

Binomial theorem
for positive integral
index

MUST KNOW DEFINITIONS

If x and a are real numbers, then for all n € N,

(x+a)" =nCyx"a’ +nCx""'a' +nC,x"*a* +..+ nC .x""a" +..+a".

Sequence A sequence is a function whose domain is the set N of natural numbers.

Series Ifa,a,, ...a,isasequence, then the expression a, +a, +a, +...+a, is aseries.

AP A sequence is called an arithmetric progression (A.P) if the difference of a term and
the previous term is always same.

G.P A sequence of non-Zero numbers is called a Geometric progression (G.P) if the ratio
of a term and the term proceeding to it is always a constant.

H. P: The reciprocals of the terms of an, A.P form a H.P.

Arithmetico An AGP is a progression in which each term can be represented as the product of the

— geometric terms of an AP and a G.P.

progression (AGP)

[155]
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180 Sura’s m X[ Std - Mathematics m# Volume -1 m» Chapter 05 m Binomial theorem, sequences and Series
2a+(2k-2)d T 3. Match List - [ with List II.
- 5 - List I List IT
1
! n
_ a.+(k—.1)d=ak. , i.  SumtontermsofanA.P (a) a(r _1)
Therefore, a, is the arithmetic mean of a,_, and a r—1
2 J2.0.8 :
7. }’rove that Vx* 25— +9 = x nearly when x | ii. Sumtontermsofa G.P (b) 2(a+l)
is large. [Hy -2019] | 2
Solution : x*+25-Vx*+9 : 1
- \/xz (1 N 2_?) _\/ 2 (1 +%j E iii. Sum of an n infinite G.P () £(a+ (n—1)d)
X X 1 2
1 1 :
= x|1 2 2y 1+i 2 ' iv. Sumtontermsofa HP  (d) a
x? x? : 1-r
1 25 1 9 . The Correct match is
- x[l+— x_2+ J‘x(lJrE x_2+ ) ! 1) (@) (@) (1v)
8 (D) b a d c
= —+..., ' (2) © d b a
x (3 d c a b
1 (4) ® a d b
| ADDITIONAL PROBLEMS I [Ans : (1)i—b ii—a iii—d iv—c]
1
SECTION - A (1 MARK) ! 4. Match List - I with List II.
1 . .
CHOOSE THE CORRECT OR THE : il List II
MOST SUITABLE ANSWER. 2B Y ST @ nrrDns )
1. The first and last term of an A. P. are 1 and 11. :
If the sum of its terms is 36, then the number of : n(n+1) 2
terms will be Lol 124224324+ 442 (b) (HT)
1
(1) 5 2) 6 3) 7 4 8 |
N 31934173 3 " oa+ (-1
Hint : g(a-i-l) - 36:§(I+11)=36 N D ahak (© 5 Qa+(n-1)d
= n==6 [Ans:(2)6] . a+(a+d)y+a+2d+.+ n(n+1)
AERAZ N | (d ——=
2. Choose the incorrect pair : i a+t(n-la 2
1
1. i (sin x) 05 x . The Correct match is
: 1 (@) (@) (v)
1
2 %(tanx) b2 A LY N &
' (2) c d b a
3. di (cos x) sin x N E)) b c d a
X '@ d ¢ b a
4. Liogx 1 I [Ans:(1)i—d ii—a iii-b iv—c]
dx !
Hint : 4 (cos x) = —sin x [Ans : (3) 4 (cos x) = sin x] !
" dx T dx :
1
¢
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TwWO DIMENSIONAL
ANALYTICAL GEOMETRY

MUST KNOW DEFINITIONS

Locus The curve described by a point which moves under givén conditions or condition is
called its locus.
Straight line A straight line is a curve such that every point on the line segment joining any two
points on it lies on it.
Slope or Gradient The trigonometrical tangent of the angle that a line makes with the positive
direction of the X — axis in the anti clock wise direction.
-
* Slope (m) . -y, X—x
1. m=tanb 5. Two points form: —— = """~
. 2= h 2
2. =2~ N
" X, — X, 6. Intercepts form: §+Z =1
3. m=_ Co-efficient of x 7. Normal form: x cosa+ysina=p
Co-efficient of y 8. Symmetric form/parametric form:
*  Angle between two lines: x—x, Y-y
tan 0= 217" \where m,, m, are slopes of the lines cosf  sin®
- A Lo 9. General form: ax+ by +c¢=0
% Condition for parallel lines is m, = m, . . . . .
o . g - 10. Equation of pair of straight lines passing
% Condition for perpendicular lines is m, m,=—1 throush the origin is ax® + 2hxy + b1 = 0
% Equation of straight lines: roug . ¢ or?gln 15 ax i . y o
1. Equation of X-axis is y = 0 and equation of any line 11. The straight lines are real and distinct if
parallel to X-axis is y = k. h*> ab
2. Equation of Y-axis is x = 0 and equation of any line 12. The straight lines are coincident if 4> = ab
parallel to y-axis is x = k, where K is the distance 13. The straicht Ii . . 12 < ab
between the line and the Y-axis » LTI SUAIght lines dTe imagmaty 1 “
3. Slope point form: y —y, =m (x —x,) 14. If m,;m, are slopes of the pair of straight
4. Slope — intercept form: y = mx + C. ) 2h a
lines then m, +m, = T and m m, = 5

[183]
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Sura’s m X[ Std - Mathematics m» Chapter 06 m» Two dimensional Analytical Geometry

(iii) the slopes of the escalator at the turning points.
Slope of the escalator at the turning points

Let |AOE = 0
9
opp _AE_J80 _ 9
40

adj DE 800

40

In AOAE, tan 6 =

.. Slope at the point A = 20
Since AOAE = AABB’ = ABCC’

ACDD’

9
Slope at the points B, C will be 20

EXERCISE 6.3

1. Show that the lines are 3x + 2y + 9 = 0 and

12x + 8y — 15 = 0 are parallel lines.

Solution : If the equation of two lines are in general
formasa x+b,y+tc=0anda,x+b,y+
¢, =0

4

b

a Z
Given lines are 3x +2y+9=0and 12x+ 8 —15=0
3 2 1 1

ora, b2 = azb1

2 8 4 4
Hence the given lines are parallel.

2. Find the equation of the straight line parallel to
5x — 4y + 3 = 0 and having x-intercept 3.
Solution : Since x - intercept is 3, A (3,0) will be a point
on the required line.
Any line parallel to 5x — 4y + 3 = 0 will be of the
form Sx -4y + k=0
Substituting the point (3, 0) we get
+15-0+k=0 =k=-15
.. Required equation of the line is 5x —4y —15=0
3. Find the distance between the line 4x + 3y +4 =0
and a point (i) (-2, 4) (ii) (7,-3)
Solution : (i) (-2,4)
Distance from the point (x,, y,) to the line
. ax +by +c
ax+by+c=01ist S5
a +b

Distance from the point (-2, 4) to the line
4(=2)+3(4)+4

V4 +3°

unit

4x +3y+4=0 is

_(8+12+4) 8

J25 5

orders@surabooks.com

L T T T T T T T T T T T T T T T T T T T T

) (7,-3)

Distance from the point (7, —3) to the line
4x +3y+4=0is

4(71)+3(=3)+4 _ | (28-9+4) (23) 23 .
+ =% =% | — |= — units.
J4? 132 V25 5) 5
4. Write the equation of the lines through the point

(1,-1)
(i) paralleltox+3y—4=0 [June - 2019]

(i)

Solution :

perpendicular to 3x +4y =6
(i) Any line parallel to x + 3y —4 =0 will be
of the form x + 3y + k=0.
This line passes through (1, —1)

L1143+ = 0
= 1-3+k =0
= k=2 =0 =k=2

. The required lineisx +3y+2=0
(i1) Any line perpendicular to 3x+4y—6=0will
be of the form 4x — 3y + k= 0.
This line passes through (1, —1)
40H-3C-D)+k =0
= 4+3+k = 0
= k= -7
*. The required line is 4x — 3y — 7 =0.

If (-4, 7) is one vertex of a rhombus and if the
equation of one diagonal is S5x —y + 7 = 0, then
find the equation of another diagonal.

Solution : Let the vertex B is (—4, 7) and the equation of
the diagonal AC is S5x -y +7=0

In rhombus, the diagonals are perpendicular

to each other.

D C

)(qé
ax

A B(-4.,7)

.. Equation of the diagonal BD is x + 5y + k=0 which

is 1" to AC.

Since BD passes through the point B (—4, 7) we get
—4+5()+k

= -4+35+k 0 =31+k=0

= k -31

.. Equation of the all another diagonal is x + 5y —31=0.

6. Find the equation of the lines passing through the point
of intersection lines 4x—y+3=0and 5x+2y+7=0
(i) through the point (-1, 2) (ii) Parallel to x—y+5=0
(iii) Perpendicular to x -2y +1=0.

Solution : The family of equations of straight

lines is of the form (a, x + b, y + ¢)) + A
(a,x+b,y+c,)=0.
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O 7 MATRICES AND
DETERMINANTS

MUST KNOW DEFINITIONS

Matrix ¢ A matrix is a rectangular array or arrangement of entries or elements displayed
in rows and columns put within a square bracket [ |.

Order of Matrix ¢ Ifamatrix A has m rows and n columns then the order or size of the matrix A is
defined to be m xn.

Column Matrix : A matrix having only one column is called a column matrix.

Row matrix : A matrix having only one row is called a row matrix.

Square matrix ¢ A matrix in which number of rows is equal to the number of columns, is called
a square matrix.

Diagonal matrix ¢ A square matrix A = [a,.] is called a diagonal matrix. If a,. = 0 whenever

ijAmxn ij

1#]

Scalar matrix : A diagonal matrix whose entries along the principal diagonal are equal is called

a scalar matrix.

Unit matrix ¢ Asquare matrix in which all the diagonal entries are 1 and the rest are all zero is
called a unit matrix.

Triangular matrix : A square matrix which is either upper triangular or lower triangular is called a
triangular matrix.

Singular and

Non - Singular Matrix : A square matrix A is said to be singular if |A| = 0. A square matrix A is said to be
non-singular if |A| # 0.

Properties of Determinants :

1. The value of the determinant remains unchanged if its rows and columns are interchanged.

2. If any two rows (or columns) of a determinant are interchanged, then sign of determinant changes.

3. If any two rows (or columns) of a determinant are identical, then the value of the determinant is zero.

4

If each element of a row (or column) of a determinant is multiplied by a constant k, then its value gets
multiplied by £.

5. Ifsome or all elements of a row or column of a determinant are expressed as sum of two (or more) terms,
then the determinant can be expressed as sum of two (or more) determinants.

6. The value of the determinant remain same if we apply the operation. R, — R, + kRj orC.—C, + ij
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222 Sura’s m X[ Std - Mathematics m» Volume - II m» Chapter 07 m» Matrices and Determinants

Minor of an element
+ The concept of determinant can be extended to the case of square matrix or order n, n > 4.
LetA= [al.j] n=4.
+  If we delete the i row and j™ column from the matrix of A= [a
of order (n — 1), which is called the minor of the element a;
Adjoint
+ Adjoint of a square matrix A = [al.j]nx” is defined as the transpose of the matrix [Al.j]
co-factor of the element a

mxn’>

jiluxm » We ODtain a determinant

where Al.j is the

nxn

Solving linear equations by Gaussian Elimination method

+ Gaussian elimination is a method of solving a linear system by bringing the augmented matrix to an
upper triangular form.

FORMULAE TO REMEMBER

1 1
1 1
1 1
1 1
1 1
! + kA= [al.j]an [kal.j]an where k is a scalar. !
\ + ~A=(-1)A,A-B=A+(-1)B :
: + A+ B =B +A, (Commutative property for addition) :
1 1
| + (A+B)+C=A+ (B + (), (Associative property for addition) |
| + k(A + B) = kA + kB where A, B are of same order, £ is a constant. :
1 1
1 + (k+1) A= kA + [A where k and [ are constants. 1
1 1
: + A (BC)=(AB)C,A(B+C)=AB+AC, (A+B) C=AC + BC. (Distributive law) :
E + IfA=(a,),,., then AT=(a)), .. E
I + Elementary operations of a matrix are as follows !
: (i) R.~oR orC.— C, (ii)R.— kR . orC.— kC.(iii)R, > R.+kR.or C. — C.+ kC, :
X i i i i i i i J i i J i i i X
I + Evaluation of determinant A = [a,,],,, = |A| = a,, !
1 1
: . . 4y 4y :
' + Evaluation of determinant A = =414y, —dydp, |
1 2 An 1
1 1
! a b ¢ !
! . [ . G a G a, b, '
! + Evaluation of determinant A= |a, b, ¢,|is|A]=a, —b, +e, !
| Sl % a; G a, b, |
! a, b !
1 1
1 1
I +  IfA= [@,]5,3> then [k - A =i |Al I
1 1
: + A (adj A) = (adj A) A=]A|. ] where A is a square matrix of order 7. |
: + A square matrix A is said to be singular or non-singular according as |A| =0 or |A| # 0. :
1 1
I 4+  Transpose of a matrix: (AT)" = A, (kA)T=kAT. (A+B)"=AT+ BT, (AB)" =BT AT I
1 1
! +  Co-factor of a,; of A, = (-1)"V m, where m_. is the minor of a,. !

i i ij ij ij I
: + |AB| =|A] - |B| where A and B are square matrices of same order. :
1 1
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EXERCISE 7.5 T 3. Which one of the following is true about the
I 1 00
CHOOSE THE CORRECT OR THE'!  .eidle o ol
MOST SUITABLE ANSWER FROM | 0 0 s
THE GIVEN FOUR ALTERNATIVES. i (1) a scalar matrix
1 . .
1. Ifa,= ~@Gi-2)andA=[q],,, i , () adiagonal matrix
2 J - 1_ ! (3) an upper triangular matrix
1 2 - —— [ (4) alower triangular matrix
(1) ? ) 2 2 : [Ans: (2) a diagonal matrix|
1
_E 1 2 1 : 4. 1If A and B are two matrices such that A+ B and AB are
- : i 1: I both defined, then
2 2 = = : (1) Aand B are two matrices not necessarily of same
2 2 I
3) 1 4 X order
5 T3 1 2 | (2) A and B are square matrices of same order
N B - | (3) Number of columns of A is equal to the number
Hint a — 1(31' _ 2j) 1 of rows of B
i P - 4
i (4) A=B.
_ (3 2)= l 1 3 4y 1 1 Hint : For addition both A and B must be of same order
I 9° _2(__)__2: to get AB, number of columns of A should be
1 7 I equal to number of rows of B.
_ | _ — o Nl N 4 1
1 2(6 =2, ap 2(6 H=7 1: If A and B ae square matrices of same order
1 1 LN both condition are satisfied.
A = 2 2 [Ans: (2) 2 2 ] : [Ans: (2) A and B are square matrices of same order]
|
2 1 2 1
| 5. IfA=[ A 1:| , then for what value of A%, A2=0?
. 1 2] [3 8], -1 -2 [June - 2019]
2.  What must be the matrix X, if 2X + = 21
|
472 T gy @ <1 (G) -1 (@1
1 3 1 -3 '
1 2 ! Al
W [2 —1] ® [2 —1} , Hint : A= [-1 —x}
|
2 6 2 -6 ' 2 _
(3) [ } ) [ ] ! Ag=0
4 2 4 -2 : )
! [x 1“% 1} [x—l 0]0
= = = =
1 2 38 ‘ -1 -A|[-1 -A 142
Hint : 2x+[3 4] - ] I 0 ¥k
L7 2 [ 21 =0
(381 2] 2 6] '= Vo=l
K X = 7 2] [3 4] [4 2| A=+l [Ans: (2) +1]
— |
< - |3 ' 6. IfA=|:1 _1:|and B=[“ 1} and (A + B)?
2 -1 | 2 -1 b -1
| 3 \ = A’ + B?, then the values of @ and b are
[Ans:(l)[2 _l]] l (1) a=4,b=1 (2) a=1,b=4
|
l (3) a=0,b=4 4) a=2,b=4
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VECTOR ALGEBRA-I

MUST KNOW DEFINITIONS

a Scalar: A Scalar is a quantity that is determined by its magnitude.

a Vector: A vector is a quantity that is determined by both its magnitude and its direction and hence it is
a directed line segment.

%

a Position Vector: Let O be the origin and P be any point (in the plane or space) Then the vector OP is
called the position vector.

- >

a Magnitude of a Vector: Magnitude of AB =[AB| is a positive number which is a measure of its length.

a The arrow indicates the direction of the vector.

a Types of vectors:

1. Zero or null vector: A vector whose initial and terminal points are coincident.
2. Unit Vector: A vector whose modulus is unity.
3. Like and unlike vectors: Like vectors have the same sense of direction and unlike vectors have
opposite directions.
4. Co-initial vectors: Vectors having the same initial point.
5. Co-terminus vectors: Vectors having the same terminal point.
6. Collinear or parallel vectors: Vectors having the same line of action or have the lines of action
parallel to one another.
7. Co-planar vectors: Vectors parallel to the same plane or they lie in the same plane.
-
8. Negative vector: Vector which has the same magnitude as that of a but opposite direction is called
-
the negative of a .
5
9. Reciprocal of a vector: vector which has the same direction as that of « but has magnitude
_)
reciprocal to that of a
- 01
[(a)" = "
10. Free and localised vector:
When the origin of the vector is any point it is called as a free vector, but when it is restricted to a
certain specific point it is said to be a localised vector.
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278 Sura’s m X[ Std - Mathematics m» Volume - Il s Chapter 08 mmw Vector Algebra-I
e - - - -
= 1 = A?[1- cos® —] [ | |c | 11, 2. If a+2b and 3a+mb are parallel, then the
| 3 ; value of m is . !
- 1= 2= g]= 1= (Z) i (1) 3 @ 3 @6 4 <
4 | - - - -
= M= - =A==t—F ' Hint : a+2b = 3(a+2b)
3 o) f : - - 3_>+ Z
= 3a+6b=>arm
Substituting A = *—= in (1 t '
ubstituting NG n (1) we ge | m =6 [Ans: (3) 6]
1
Z - + 2 (;X?) . 3. The unit vector parallel to the resultant of the
- AAA - > o
3 AAA : vectors i+ j—k and i —2 j+k is [March -2019]
10. Find the angle between the vectors 2i+ j—k and ! A A A .
i+2j+k using vector product Ly itk @ 2t
i+2j using vector product.
= g A A I/)\ e A A A : \/g \/g
1
Solution : Let a=2i+j—k and b= i+2j+k : AAA AA
- - I 2i—j+k 2i—j
Let 0 be the angle between the vectors a and b ! 3) T 4) NG
A A A 1 A A A A A
i j k i Hint : Resultant vector of i+ j—k and 1—2]+k is
- - !
axb =21 -1 | 25
1
1z ! ! Its magnitude is \[22+(—1)2 =J4+1 =45
= i(1+2)-j(2+1)+k(4-1 ! A nn
(A A) ]A( )A A( R ) : .. Required unit vector = 2ZTJ[Ans: “4) 2izj |
= 3i=3j+3k =3(i—j+k) ! R > V5
|ZXZ|=3/ﬁ+ﬁ+(4f 38 ' 4. A vector OP makes 60° and 45° with the positive
N ! direction of the x and y axes respectively. Then the
al= 2P = Vo | le between OP and the z-axis
> —— Ny | angle between and the z-axis is
1| = */l +2° 41 =6 : (1) 45° (2) 60° (3) 90°  (4) 30°
_laxb| 33 A 3T Hint: Giveno—60°, p—45°
|a||Z| Joslo £ 2 3 cos? o+ cos? B+ cos? y =
' = cos? 60+ cos?>45+cos’y = 1
0= kil : 1\’ 1V
3 —| +|—=| +cos?y =
| = (2) (\/5) cos"y =1
EXERCISE 8.5 : \ W 3
B> —+ = +cos’y=1== +cos’y=1
CHOOSE THE CORRECT OR THE , 4 2 4
1
MOST SUITABLE ANSWER FROM ' _ costy = 13
' 4
THE GIVEN FOUR ALTERNATIVES. ! Y
e : =2 =(5) = (cos 60)
1. The value of AB + BC + DA + CD is ! _ 60
N N . N | = COS Y = COS
(1) AD (2) CA 3) 0 (4) —AD 1 sy = 60°  [Ans: (2) 60°]
— - = = :
Hint : AB+BC+ DA+ CD = AB + BC + I
T T S
CD + DA = AA= [Ans: 3)0] |
é
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Sura’s m X[ Std - Mathematics i Volume - II m» Chapter 08 s Vector Algebra-I 287
- - - - e - - - -
2. If a,b and c are three vectors such that [a|=3, | 3. If |a| = |b| = |a+b| = 1 then prove that
- - 1 - -
|b|=4and|c|=x/ﬁ and sum of any two vectors : la-b|= V3.
- -5 -5 | - -
is orthogonal to the third vector, then find |@ + b+ ¢ |. 1 Solution : Given|a+b| =1
- -S> - : - —>2
Solution :  Given(a+b).c =10 I la+b]? =1
e ! - g - 2
= a.ctb.c =0 : [aPHbP+2(a.b) =1
1 - -
(b+c).a =0 | 1+1+2/a||b|cos® = 1 where 8 is the
: 1 - -
_ Z Z +;’ Z -0 ! angle between a and b .
oL L ! 2+2(1)(1)cos® = 1
(¢cta).b =0 | 2c080 = 1-2=-1
e R 1 1
= c.b+a.b =0 ! go30 = ——
- 5 5 o - - . 2
Adding,2(a.b+ b.c + c.a) = 0 i _ - = - =
e e R - - 1 Con51der|a—b|2 = |a|2+|b|2—2
a.b+b.c+c.a =0 o () L 3 R
|Z+Z+:|2 _ |;|2+|;|2+|?|2+ : (a.b) = 1+1-2/a||b|cos®
- > - 5 5 - | 1
2a.b+b.ctc.a)' :2—/(1)(1)(__)
! =2+1=3 z
=9+16+24+200) 1
| - -
— 49 : la-b| = 3
- 5 - 1
= la+b+c| =7 ¢

POINTS TO REMEMBER

In this chapter we have acquired the knowledge of the following :
O  Ascalaris a quantity that is determined by its magnitude.

U

A vector is a quantity that is determined by both its magnitude and its direction

U

If we have a liberty to choose the origins of the vector at any point then it is said to be a free vector,
whereas if it is restricted to a certain specified point then the vector is said to be a localized vector.

Two or more vectors are said to be coplanar if they lie on the same plane or parallel to the same plane.
Two vectors are said to be equal if they have equal length and the same direction.

A vector of magnitude 0 is called the zero vector.

A vector of magnitude 1 is called a unit vector.

- - -
Leta a be a vector and m be a scalar. Then the vector m a is called the scalar multiple of a vector a

by the scalar m.

O D000

- - - -
O  Two vectors a and b are said to be parallel if a =LA b , where A is a scalar.
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Sura’s = X[ Std - Mathematics i Volume - II m» Chapter 09 mm Differential Calculus - Limits and Continuity

315

21. Atx= > the functi _ [2x3,
. x—2 e function f{x) = 3x_3 I
(1) continuous (2) discontinuous
(3) differentiable (4) non-zero
Hint : f(x)=(1,ifx) 1 (-1)ifx<1
[Ans: (2) discontinuous]
x X isirrational
22. Letf:R—Rbedefinedbyf(x)= I—x  xis rational
then fis [June - 2019]
1
(1) discontinuous atx = —
1
(2) continuous at x = >
(3) continuous everywhere
(4) discontinuous everywhere
1
[Ans: (2) continuous at x = E]
2 —
x3 ! x#-1
. x”+1 .
23. The function f{x) = is not defined
forx=-1. P x=-1
The value of f{—1) so that the function extended by
this value is continuous is
2
D 3 @ -z &1 “4 0
xr -1
1 x#-1 L
Hint : > /() ={* * =/h=7
[Ans: (2) —5]
24. Let f'be a continuous function on [2, 5]. If f takes
only rational values for all x and f{3) = 12, then
f(4.5) is equal to
3)+ f(4.5
. 4.5)-f(3
(3) 17.5 4 —f( 1)5f( )
Hint : / is a constant function [Ans: (2) 12]
x—|x
25. Let a function f be defined by fix) = 14 for
x = 0 and £ (0) = 2. Then fis
(1) continuous nowhere
(2) continuous everywhere
(3) continuous for all x except x =1
(4) continuous for all x except at x =0
0,x>0
Hint : =9
/@) {Z,x <0
[Ans: (4) continuous for all x except at x = 0]

orders@surabooks.com
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| GOVERNMENT EXAM QUESTIONS

SECTION - A (1 MARK)

1. Find lim 312X [Hy - 2019]
x—0 X
(1) 2 2) 12 3) 1 4) 0
Hint - lim sin2x ~ lim 2sin2x
=0 X 2x—>0  2x
9 tm sin2x , {lim sin0 21}
2x—>0 2x 00 0
[Ans: (1) 2]
SECTION - B (2 MARKS)
5x
1. Evaluate: lim%—— [Hy - 2018]
x—0 X
. Sx
Solution : lim ¢ ~lx5-35 (1)

5x—0 S5x
2. Define a continuous function on the closed interval

[a, B]. [March - 2019]
Solution : Afunctionf" [a, b] — R is said to be continuous
on the closed interval [a, b] if it is continuous

on the open interval (a, b) and

lim f(x) = fla) and lim /() = fip)

3. Consider the function fix) = +/x,x20.Does
lim f(x) exist? [March - 2019]
x—0

: y
Solution :  lim Vx =0
olution x_)0+ f(x):\/;
lim +/x does not exist
x—0"
. im 7(x) does not exists | >
4. Show that lim [x + 2) = ¢, [Hy - 2019]
x>0\ x —2

Solution : lim (x L 2)

x—o\ x —2

. (x—2+4jx‘2+2
lim
X—>0 x—2

(x=2)+2
lim (1 + 4 j
X—>© 2

x_
Lety=x—2,asx — oo,y —> 0 and (Let y=x—2,Then
as X —> 0o, ) —> o0)

X 4 y+2
lim(x+2) - lim(1+—j
x>0\ x—2 yow y
4y 4\’
= lim(1+—] .lim[1+—]
y—®© y Yoo y
=etl1=¢"
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DI1FFERENTIAL CALCULUS -
1 0 DIFFERENTIABILITY AND

METHODS OF DIFFERENTIATION

MUST KNOW DEFINITIONS

a Slope know definitions : The slope of the tangent line (x,, f{x)) is also called the slope of the curve.

a Position functions : Suppose an object moves along a straight line according to an equation of
motion s = f{t) where s is the displacement (directed distance) of the object from the origin at
time 7. The function f'that describes the motion is called the position function.

a Differentiation : The process of finding the derivative of a function is called differentiation.

) A . .
a Leibnitz symbol : The notation D s read as “derivative of v with respect to x” or simply
24
“dy-dx”, or we should rather read it as “Dee y Dee x” or “Dee Dee x of y””. But it is cautioned that
we should not regard ? as the quotient dy + dx and should not refer it as “dy by dx”. The symbol
d X
Ey is know as Leibnitz symbol.

a Derivatives from first Principle : The process of finding the derivative of a function using the
conditions stated in the definition of derivatives is known as derivatives from first principle.

a Intermediate Argument : We have to take the derivative of the outer function f regarding the
argument g(x) = u, and multiply the derivative of the inner function g(x) with respect to the
independent variable x. The variable « is known as intermediate argument.

a Logarithmic differentiation: The operation consists of first taking the logarithm of the function
fx) (to base e) then differentiating is called logarithmic differentiation.

a Parameter : If two variables x and y are defined separately as a function of an intermediating
(auxiliary) variable ¢, then the specification of a functional relationship between x and y is described
as parametric and the auxiliary variable is known as parameter.

[321]
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Sura’s m XI Std - Mathematics i Volume - Il us Chapter 10 m Differential Calculus - Differentiability 341
d’y dy ' 2 Y’
_ 1,2 _ . A Y = +2) = . (1
28. Ify=(cos 'x)? prove that (1 —x?) o X 2=0. .f (x*+2) o (1)
Hence find y, when x = 0 [June - 2019] Given /" (3) = 5 - (2)
. . B v .. Comparing (1) and (2),
Solution : Given y = (cos™ x) 212 = 3
Differentiating with respect to ‘x” we get, ¥’
, o, d w = x> = 1 =x= tland — =5
y = 2. cos'x. —(cos™ x) 2x
dx = y = 10x =y=10(1)=10
= 3 = 2. coslx —— = ..(1) . ) ! [Ans : (4) 10]
, 2 . Lot 3. Ify=—u4andu=—x3+5,then—yis
= Y NlI=x" = 2cos'x 4 3 dx

Squaring both sides we get, (1)? (1 —x?) = 4 (cos™! x)?
Differentiating again with respect to ‘x” we get,
d
O (=2x)+(1-x»)2y.)y" = 42)cos ' x. e (cos™' x)
e

-1

=-2x(/)P+2(1-x»)y.)" = 8cos ' x.
1-x2
2 (y/)2_|_2(1 2) ’ ” 4 (—2COS_1X]
=—2x -x)y. Yy = —
V1-x?
=>-2x (V) +2(1-x3)y.y = 4y [From (1)]

Dividing throughout by 2 3" we get,~x )’ + (1 —x?) y"=2

= (1-x»)y"-xy 2 =0
. , dy dy
=ie,(l-x7) ——-x—-2=0 Hence proved.
dx dx

ExErcist 10.5

CHOOSE THE CORRECT OR THE MOST SUITABLE
ANSWER FROM THE GIVEN FOUR ALTERNATIVES.

d(z, )
1. —| —sin x° [is
dx

s
T (4] 1 (4]
(1) @cosx (2) % Cos X
T (1] 2 0
3) %cosx (4) 3 CoS X
Hint :%(%sinx) Z%cosx"I @cosx‘E 91—0cosx°

1
[Ans : (2) % cos x°]

d
2. Ify=£(2+2)andf’(3) =5, then Ey atx=1Iis

1) 5 2) 25 (3) 15 (4 10
Hint : y = f(x*+2)
= Y o= f(x*+2)(2x)

orders@surabooks.com

1 2
(1) Exz 2x*+15° (2) 2—7x(2x3+ 5)
3) ix2 2x*+153 4 ix(2x3+5)3
27 27
1
Hint : Giveny = Zu4 and u = §x3+5 .. (D)
o1 3_B3 du _ 2 2_n2
= e XXA/M =u anddx—zxz/x =2x
dy dy du
R e e
dx Y du dx " *
3 3 3
= (zx3+5) 2x2=—(2x -;15) x 2x*
3 3
2
= Exz 2x* +15)°

2
[Ans : (3) Exz (2x3 +15)%

4. If f(x) =x* - 3x, then the points at which £ (x) = f"(x)
are [June - 2019]
(1) both positive integers
(2) both negative integers
(3) both irrational
(4) one rational and another irrational

Hint :  Givenf(x) = x*-3x
ff(x) = 2x-3
S = ff®
= x2-3x = 2x-3
—b+b* —4dac
= X-5%x+3 = 0=2x=——-——
2a
5+425-12 5+413
= x = 5 =
[Ans : (3) both irrational]
5. Ify=—— ,thenﬂis
a—z d
(1) (a—=z) (2) ~z—a)’
3) (z+a) (4) ~(z +a)
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1 1 INTEGRAL CALCULUS

MUST KNOW DEFINITIONS

Anti-derivative 2 A function F(x) is called an antiderivative (Newton - Leibnitz integral

function or primitive) of a function f{x) on an interval [ if

F(x) = flx), for every value of x in L.

Integration 3 The process of finding the anti-derivative of a given function f(x) is

called integration.

FORMULAE TO REMEMBER

n+l

+ J.x”dx: +c

| n+l
+ [-de=log|x|+c
X

| |
| |
| |
| |
| |
1 1
I + Jsinxdxz—cosx+c |
1 . 1
+ J.cosxdx:s1nx+c
| |
I + jtanxdx=—10g|cosx|+c:log|secx|+c |
| |
| + Jcotxdx:10g|sinx|+c:—1og|cosecx|+c. 1
| |
I + J.secxdx=10g|secx+tanx|+c I
: + Icosecxdxzlog|cosecx—cotx|+c :
T 4
[351]
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370 Sura’s m X[ Std - Mathematics i Volume - II m» Chapter 11 mm Integral Calculus

dx
X dx+4—4-12

1

i 9+ 8x —x2
Letl=
’ f\/9+8x x? f/ x —8x 9

(x> ~8x 1616 9) \/_

~ log|x” +4x+12| - 7f

~ log|x” +4x 12|~ 7fm

_f\/ 1og‘x +4x—12‘ 7f

(x—4)2 ~25

x + 2) —4?
Adding and subtracting | x4+2— 4|
|x+2+4
x—2
x+6

1 2 =log‘x2+4x—12‘—7x
|:5 (Co-efficient of x)]

I= log‘x2 +4x—12‘—§log

1 o 2 ‘+c
:[5(—8):| =(-4)* =16
5x—2
24+2x+x?

3 (5x—2)dx
< f2+2x+x2

(i)

_ dx _ dx

_f\/ZS—(x—4)2 f\/sz—(

since f% = sinfl(x/a) we get,
at —

X
. 4
I =smn +c
5

ExErcisE 11.11

Now, 5x—2

A.%(ﬁ +2x+2)+B

= 5x—2 = A(2x +2)+B

1. Integrate the following with respect to x:

?
I
I
1
I
I
I
1
I
1
1
1
I
1
1
1
1
1
L}
1
1
1
L}
1
1
1
|
1
1
1
[}
I
I
I
1
I
I
1 Equating the co-efficients of x term and constant term we
1
1
1
L}
1
I
1
1
1
I
1
1
1
I
1
1
I
I
I
1
I
I
I
1
I
I
1
I
I
I
1
1
I
1
1
1
I
1
1
1
I
1
1
é

get
0 2x—3 (i) 5x—2 5
) 5/ 11 % ds — —
X2 +4x—12 24 2x+x? 5 = 2ASAF 5
5
3 1 5 h A2
(iii)ﬁ 2 =2A+B=-2 Z(z)m
oAt L 2 = 5+B=B=—7
Solution :
h o X3 n5x=2 = 5(2x+2) 7
(i) 2
X" +4x—12
2x—3 = M:_I 2x+2 _7IL
Letl = fmdx X +2x+2 X +2x+2 XP+2x+2
5 dx
_ d > =Zlog|x* +2x+2|—7
= 23 = A (2x+4)+B =%10gx2+2x+2— f .
Equating the co-efficients of x term and constant x Jr 1 +1
term we get zélog xz—i-2x—|—2—7tan1[)hL ]+C
2 = 2A =A=1 25 1
~3 = 4A+B=>-3=4+BoB=-7 Elog‘ +2x+2|—7tan ! (x+1)+¢
S2x-3 = 1(2x+4)—7 3x 41
oee x
1 = f 2x—3 _f 2x+4 (lll) 5
XX +4x—12 VR 2x" —2x+3
3x+1)dx
x> +4x—12 x4+ 4x—12 2x" —2x+3
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Sura’s m X[ Std - Mathematics i Volume - II m» Chapter 11 m» Integral Calculus 383
F = = = = = = = = m e e e e e e e e e e e e e e e = = = - 1
| |
| POINTS TO REMEMBER |
R R R R R R 4
I Derivatives Anti derivatives I
| |
| d . |
: = () = 0, where c is a constant f 0 dx = ¢, where ¢ is a constant I
| |
d B )
| . (kx) =k, where k is a constant f g = kx + ¢ where k is a constant I
| |
I i an A . fx"dx 1 xn+l N # 1 1 I
! alns1) T " o7l owernile)
| |
| d 1 1 |
I i log x = [;] f; dx =log x|+ ¢ |
| |
d : _
I -, (-cos X) = sinx fsmx i =—cosxte 1
| |
I % (sin x) = cosx fcosx e =sinx+c I
| |
: di (tan x) = sec’x f sec’ x dx =tanx+tc 1
| X |
| d 2 _ |
— (—cot x) =  cosec? x fcosec x dx =_cotx+c
| dx |
I i _ fsecxtanxdx :Secx+c I
I e (sec x) = secxtanx I
| J " |
| i (—cosecx) = cosecx cotx f Cosecxcotrdx =—cosecx+c |
| |
| |
| d a* a |
— — X x — —|—
I dbx [loga] “ fa dhx loga ¢ I
| J | |
1
| — (sin™! = dx — on-l |
| d 1 1 |
4 -1 _ d — il
I I (tan™" x) T+ f T x tan”' x + ¢ I
| |
| T T T T T T e — ol
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1 2 INTRODUCTION OF
PROBABILITY THEOREM

MUST KNOW DEFINITIONS

a Sample Space : A sample space (S) is the set of all possible outcomes of a random experiment.

a Sure event : The sample space S is called the Sure event or certain event.

d The null set ¢ is called an impossible event.

a For every event A, there corresponds another event A is called the Complementary event to
A. It is also called the event ‘not A’

a Mutually exclusive events : (disjoint events) Two events cannot occur simultaneously are
mutually exclusive events = A. N Aj =¢for i#j

d Exhaustive events : Events A A, ... A are exhaustive events if A| UA, U.... UA =S,

a Equally likely events : Two events having the same chance of occurrences are called equally
likely events.

a Odds : Odds relate the chances in favour of an event A to the chances against it.

a Independent events : Events are said to be independent if occurrence or non-occurrence of
any one of the event does not affect the probability of occurrence or non-occurrence of the
other events

[385]
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By Bayes' theorem
P(A,).P(B/A,)
P(A,/B) = PA)PB/A)+PA,)PB/A,)+P(A;)P(B/A,)
3 . .
—x0.5 > L)
_ 10 10 _10
—><0.4+i><0.5+£><0.3 2 s 6l
10 10 10 10 10 10 10
1.5 10 15 15
P(A,/B) = —X—=—=—
10 41 41 41
5. An advertising executive is studying television
viewing habits of married men and women during
prime time hours. Based on the past viewing
records he has determined that during prime time
wives are watching television 60% of the time. It
has also been determined that when the wife is
watching television, 40% of the time the husband
is also watching. When the wife is not watching
the television, 30% of the time the husband is
watching the television. Find the probability that
(i) the husband is watching the television during
the prime time of television (ii) if the husband is
watching the television, the wife is also watching
the television.
Solution :  Let the events be defined as follows :
A, Event of wife and watching the television
A, Wife not watching the television
B Husband is watching the television.
Given P(A,) 0.60
P(B/A)) = 0.40
P(A) = 1-0.60=0.40
P(B/A,) = 030
(i) P (Husband watching the television)
= P(B) = P(A)).P(B/A)) +P(A,).P(B/A,)
= P(B) = (0.40) (0.60) + (0.30) (0.40)
= P(B) 0.24 +0.12
= PB) = 0.36
R by - B2
100 25
(ii) P (if the husband is watching, the wife is also watching
the television)
P(A,).P(B/A,)
= P(A/B) = BA)PB/A,)+P(A2)PB/ Az)
(0.40)(0.60) _ -24
PA/B) = ————=—
- AP PB) 9
] 25
2
= P(A/B) = ﬁ><£:—
100 9 3
A
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EXERCISE 12.5

CHOOSE THE CORRECT OR MOST
SUITABLE ANSWER FROM THE
GIVEN FOUR ALTERNATIVES.

1.

Four persons are selected at random from a group
of 3 men, 2 women and 4 children. The probability
that exactly two of them are children is

3 1 10
Wy @5 65 @

23

Hint : Number of ways of choosing the 4 people group

Hint :

Hint :

=9C, =126

Number of ways of choosing the 4 people group with
exactly 2 children = 4C2 X 5C2 =60

10

60

10
Probability = —=
i

A .4&
-7 [Ans : (4)7]

A number is selected from the set {1, 2,3...., 20} . The

probability that the selected number is divisible

by 3 or 4 is [March - 2019]
1 1

2 2
N N O
= {1,2,3,..20} = n(S)=20
No is divisible by 3
{3,6,9,12,15,18} =n(A) =6
= No. is divisible by 4
=1{4,8,12,16,20}=>n(B) =5
AnB = {12} =n(AnB)=1
~P(AUB) = P(A)+P(B)-P(ANnB)
_ 6 5 1 6+5-1
20 20 20

wn
I

6 _ M
20 20 20 20
2

1
Ans : (3) —
[ns()2]

A, B, and C try to hit a target simultaneously but
independently. Their respective probabilities of

42’8
that the target is hit by A or B but not by C is
21 9 7
1) — 2 3) —

M = 2 3)

Given P(A)

hitting the target are . The probability

Il

|
)—U
~
=)
N

Il

|
)—U
=
O
N

Il

Il
—_

[
o | L
Il
oo | W

- P(C)
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GOVT. MODEL QUESTION PAPER (2018 -29) ‘ | | | | | ‘
Mathematics
TimE ALLoweD : 2.30 Hours] [Maximum MaRks : 90
Section - | * 8. The harmonic mean of two positive numbers whose
Note: (i) All " 1 | arithmetic mean and geometric mean are 16, 8
ote: (i) questions are compu sog0 T | respectively is
. . - 11 2 4) 4
(ii) Choose the correct or most suitable answer | (1) 10 ) 6 ®) 3 “)
from the given four alternatives. Write the ! 9. In the equation of a straight line ax + by + ¢ = 0, if
option code and the corresponding answer. | a, b, ¢ are in arithmetic progression then the point on
If two sets A and B have 17 elements in common, ! the straight line is
then the number of elements common to the set A x | (1) (1,2) @ (1,-2)
Band B x A s RO N ) @1
(1) 27 @ 172 ' 10. If two straight lines x + (2k ~7)y + 3 = 0 and 3kx +
(3) 34 (4) insufficient data 1 25 TSRV (2k =T)y —oan
: 9y — 5 = 0 are perpendicular to each other then the
If R is the set of all real numbers and if f: R — {3} | value of k is
3+ !
— R is defined by f{x) = 3_i forxe R — {3}, then | (1) 3 ) % (3) 3 (4) %
the range of fis :
— ! i —! - =
8; i 1) Ei; E F;} ! 11. If|a|=13, b|=5and a.b = 60° then ‘ZxZis
" (1) 15 (2) 35 (3) 45 (4 25
If the sum and product of the roots of the equation | . A . o
252 + (a —3)x+3a— 5= 0 are equal, then the value ' 12. A vector OP makes 60° and 45° with the positive
ofais | direction of the x and y axes respectively. Then the
(1) 1 @) 2 3) 0 @) 4 ! angle between OP and the z-axis is
! 1) 45° 2) 60° (3) 90° 4) 30°
Which one of the following is not true? ! M @ ®) A‘( ) P
(1) Jsinx| < 1 @) feex| <1 . 13. A vector perpendicular to both i+j+ k and
B ! 2i+ j+3k is,
(3) |cosx| <1 : ST S
(4) cosecx>1orcosecx<—1 | 1 f f . 2) Al_{_ A
! 3) 3i+j+2k 4) 3i+j-2k
cos 1°+ cos 2° + cos 3° + ... + cos 179° is | @) 3i+J 4 3+
(1) 0 @1 (@) -1 (489 ' 14, Lm0
1 x=0 X
If 10 lines are drawn in a plane such that no two of |
them are parallel and no three are concurrent, then , (1) 1 @ -1
the total number of points of intersection are | 3) 0 (4)  does not exist
(1) 45 (2 40 (3) 100 (4 210 ' 15. if /2 R — R is defined by fix) = | x—3] + | — 4,
1 .
lim .
The remainder when 22920 js divided by 15 is : x€ Rthen "o fix)is equal to
(1) 4 @8 &1 @2 L) 2 @ -1 30 @1
1
é
[408]
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Mathematics
TivE ALLoweD : 2.30 Hours] [Maxivum MaRrks : 90
Instructions : ¢ 6. There are 10 points in a plane and 4 of them are
| collinear. The number of straight lines joining any
(a) Check the question paper for fairness of printing. | two points is
If there.: is any le}ck of fairness, inform the Hall : (@) 45 (b) 40 © 39 (d) 38
Supervisor immediately. . - ]
(b) Use Blue or Black ink to write and underline and : 7. The n™ term of the sequence 1,2, 4,7, 11,... is
pencil to draw diagrams : () B+ 302+ 2 (b) W32+ 30
1
PART - I : () "MntDn+2) (@ Mon+2
Note : (i) Answer the all questions. [20 x 1 = 20] | 3 ) . 2 .
_, ) ] . 8.  Theslopes of the line which makes an angle 45° with
(i) Choose the most appropriate answer from the given : .
r . . 1 the line 3x —y=—15 are
four alternatives and write the option code and the 1 1 | 1
corresponding answer. : (@ 1,-1 (b) E,—Z () 1,5 (d) 2,7
1
The range of the function 75— is ' 9. If the pair of straight lines 6x2 + 41xy — 7y* = 0 makes
I angle o and [ with x-axis, then tan o tan § =
1 LB} 1 : =6 6 —7 7
@ C=Dof3=]  ® (3 @2 © 2 @l
1
1 1 1 10. Ifn(A) =5 and n(B) = 7 then the number of subsets
1 5
(©) [—1,—] (d) (mal]U[—,w) . of AXB is
3 3 !
. | (a) 2% (b) 2% (c) 2% (d) 27
The function f : [0, 2x] — [-1, 1] defined by ,
fx) =sinxis | 11. The relation “less than” in the set of natural numbers is
(a) one-to-one (b) onto ! (a) only symmetric (b) only transitive
(c) bijection (d) cannot be defined i (c) only reflexive (d) Equivalence
1
The solution set of the following inequality : 2\2 3\
(@ [0,2] () [2) (©) (0,2) (d) (—==2)
| (a) 1 (b) 3 (c) 4 (d) 0
If 3 is the logarithm of 343, then the base is |
@ 5 b) 7 © 6 @ 9 . 13. The value of 26" +76")
1-n
1 1
In a A ABC, tan (é) = I 32 2(7)
2 1 3
1
(a) /w (b) sts—a) ! (a) 1 (b) 3 (c) -1 (d) 0
bc bc X
(c) [B=b)s=c) (d) ys(s—a)s—b)(s—c) 14, 16 =53 _ L hen the value of 0 is
s(s —a) : 2cos20-1 2
1 s T
! (a) 9=nﬂ¢+§ (b)9=2nﬂ:+§
1
6 (c)6=2nni% (d)G:nni%
[414 ]
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PUBLIC EXAMINATION MARCH - 2020 LT ] ] ]

Mathematics (with answers)
Time ALLowep : 3.00 Hours] [Maximum MaRKs : 90

PART -1 78. fx)=x+x—1]is:
Note : (i) Answer all the questions.  [20 x 1 = 20] ! (a) dlsC(?ntlnuous atx=0,1
(ii) Choose the most appropriate answer from the 1! (b) cont%nuous atx =0 only
given four alternatives and write the option : (c) continuous atx =1 only
code and the corresponding answer. | (d) continuous at both x=0andx =1
1
d 2n .n — . :
L Ifx=at2,y=2at,thenay= [ 9. If¥C,"Cy= 11:1,thennis:
1
{ { I (a) 7 (b) 5 (c) 6 (d) 11
(a) —t (b) - @) —- (@ 1 I c0s6x +6cosdx +15c082x +10
t t 1 10. is equal to
- - I cos5x+5cos3x+10cosx
2. If aand binclude an angle 120° and their !
N ! (a) 2cosx (b) cos2x
magnitudes are 2, 3 and, then a . b is equal to I (©) Cosx () cos3x
-3 !
(@ —— (b V3 () 3 (d 2 : 11. Ten coin are tossed. The probability of getting at
2 I
. least 8 heads is :
‘—) - ‘—> —>‘ ‘—)‘ ‘H‘ o )
3. If|la+b|=60, |a—b|=40and|p| =46, then |al is: , (@) 7 ) N © A ) 7
(a) 32 (b) 42 ) 12 d) 22 : 128 64 32 16
g . 12. The image of the point (2, 3) in the line y = —xis:
PR A L@ 62 (b) (3-2)
X—>00 X
a | ©) (-3,2) d (2,-3)
(a) i’ (b) logab ! o1
, ) ' 13, I[—ljdx:
! +
(©) log(—) (d) log (—j | *
b . o (@ x+2log(x+ D +e
5. If Ais a square matrix, then which of the following | 5
is not symmetric : ! (b) l(x - 1) te
(a) A—AT (b) A+AT I 2 \x+1
1
(c) AAT (d ATA ! () x—2log(x+1)+c
. r _ 2] ! 2
6. it;lilgeti:;ctsloi:f. [-3,3] —S defined by f(x) = x? is | ) (x 21) log (v + 1)+ ¢
b . 1
(a) [09] (b) [9.9] 10 [ =
(c) R (d) [-3,3] : -
! X
7. IfA={(x,y);y=sinx,xeR} and B={(x,y);y = cosx, ! (a) log(e"+1)—log (") +c
x € R} then(AnB) contains : I (b) log(e")—log(e*—1)+c
(a) cannot be determined : (c) log(e")+log(e*—1)+c
1
(b) no element ! (d) log (¢*—1)-log(e) +c
(c) infinitely many elements I
¢
(d) only one element [420]
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