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INTRODUCTION

1
Anumber that is rational or irrational is called real number, for example 2, 3 ~1.5, /3, . The set of real numbers

is denoted by R. The positive real number a corresponds to the point whose distance from origin is a units
measured in the positive direction, and the negative number b corresponds to the point whose distance from the
origin is b units measured in the negative direction. The number zero corresponds to the origin. The line is called a

number line or real line.

Focus Point

(1) The numbers, which can be expressed in the form p/q. where p and q are integers and q # O are called
rational numbers. Here p is the numerator and q is the denominator when expressed as decimal, a rational
number is either terminating or non-terminating repeating.

(11) the number which cannot be expressed in the form p/q, where p and q are integers and q # 0O is called an

irrational number. When expressed as decimal, an irrational number is a non-terminating, non-repeating

decimal number.

EUCLID’S DIVISION LEMMA OR DIVISION LEMMA

Let us observe the process of long division of a positive integer a by another positive integer b. Let us take a pair
ofinteger (37, 5),1.e., 37 is divided by Sand leta=37,b=5
Division of 37 by 5 gives quotient equal to 7 and remainder 2. It helps us to write the following relation of equality:
37=5x7+2
In the above relation, we have expressed 37 as the sum of two positive integers.
= So, we can conclude that for pair of positive integers a and b, there exist a pair of unique integers q and r
suchthata=bx q+rwhere 0<r<b.
Here q is the quotient and r is the remainder obtained when a is divided by b. Some facts about the quotient and the
remainder are given below:
(1) Quotient q is a positive integer when a is greater than or equal to b.
(i) Quotient q1s 0 when aisless than b.
(iif) Remainder r is a whole number whose value is less thanbie, 0<r<b.
Let us write some more relations of the forma=bxq+r, 0<r<b.
1)47=9xq+r (1)83=17xq+r (i) 75=15xq+r (iv)7=37xq+r
Observethatin (1) q=5,r=2,in(i1))q=4,r=15,in(ii1)) q=5,r=0,in(iv)q=0,r=7
Chapter-1 Real Number Matrix : www.matrixedu.in | 5 |
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We have understood that the value of q and r in each of the above cases is a unique integer and we can write the

values of q and r uniquely. From the above observations, we can now state the Euclid’s division algorithm.

EUCLID’S DIVISION ALGORITHM

To obtain the H.C F. of two positive integers, say a and b with a>b, we use Euclid’s Division Algorithm.

Step 1 : Apply Euclid’s division Lemma, to a and b to find whole numbers, q and r such thata=b x q +r,
0<r<b.

Step 2:1fr=0,bisthe HCF. ofaandb. If r # 0, apply the division lemmato b and r.

Step 3 : Continue the process till the remainder is zero. The divisor at this stage will be the required H.C F.

For example : We calculate the H.C.F. of 595 and 721 as follows:

721 =1x595+126 595=4x126+91
126=1x91+35 91=2x35+21
35=1x21+14 21=1x14+7
14=2x7+0
Thus, the remainder has become zero when divisor 1s 7. Therefore, HC.E. (595, 721)=7.
Example
Show that every positive even integer is of the form 2q and every positive odd integer is of the form 2q + 1 for
some integer .
Solution :

Let a be a given positive integer.
On dividing a by 2, let q be the quotient and r be the remainder.
Then, by Euclid’s Lemma, we have
a=2q+r, where 0<r<?2
— a=2q+r, wherer=0orr=1
= a=2qora=2q+1
When a=2q for some integer q, then clearly a is even.
Also an integer can be either even or odd.
Hence, an odd integer is of the form 2q + 1 for some integer q.

Thus, every positive even integer is of the form 2q and every positive odd integer is of the form 2q + 1.

FUNDAMENTAL THEOREM OF ARITHMETIC

Statement : Every composite number can be expressed (factorised) as a product of primes and this factorization

is unique, apart from the order in which the prime factors occur.

Chapter-1 Real Number Matrix : www.matrixedu.in | 6 |
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PN 1.C.E. AND L.C.M. USING PRIME FACTORIZATION METHOD

H.C.F. =Product of the smaller power of each common prime factor involved in the numbers.
L.C.M. =Product of the greatest power of each prime factor involved in the numbers.

Note : For any two positive integersa and b, HC.F. (a,b) x L.C.M. (a, b)=a x b.

Focus Point

For three numbers (a, b and ¢)

(1) HCF (a,b,c)xL.CM.(a,b,c) # axb xc, wherea, b, ¢, are positive integers.
axbxcxHCUF.(a,b,c)

HCF.(a,b)xHCF.(b,c)xHCF.(a,c)

(ii) LCM.(a,b,c)=

axbxcxL.CM.(a,b,c)
LCM.(a,b)xLCM.(b,c)xL.CM.(a,c)

(111) H.C.F.(a, b; C) =

Example
Consider the numbers 4", where n is a natural number. Check whether there is any value of n for which 4" ends with

the digit zero.

Solution :

If the number 4", for any n, has to end with the digit zero, then it would be divisible by 5. That is, the prime
factorisation of 4* would contain the prime number 5. This is not possible because 4*= (2)™, so the only prime in
the factorization of 4" is 2. So, the uniqueness of the Fundamental Theorem of Arithmetic guarantees that there are

no other primes in the factorization of 4". So, there is no natural number n for which 4" ends with the digit zero.

Example
Write the prime factorization of the number 27300. In the factorization find (i) the total number of primes and

(11) the total number of distinct primes.
Solution :

27300
13650
6825
2275
455
91

13

| 2]
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Therefore, the required factorization is
27300 =2 x2x3 x5x5x7Tx13
(1) The total number of primes in the above factorization are 7

(i1) The total number of distinct primes are 5 whichare 2, 3, 5, 7 and 13.

Example n

Find the L.C.M. and H.C.F. of 9, 117 and 729 by the prime factorization method.
Solution :

The prime factorisation of 9, 117 and 729 gives:
9=3x3,117=3 x3 x 13,
729 =3 X3 x3x3x3x3
—  9=3%117=32x 13,729 =3°
H.CF (9,117,729) =3=9
L.CM. (9, 117,729) =3x 13
=729 x 13 =9477.

Example
Find the H.C.F. of (8, 648) by prime factorization and hence find the L.C. M.
Solution :
The prime factorization of 8 and 648 gives:
8=2x2x2 648=2x2x2x3x3x3x3
= 8=2% 648=2°x 3% H.CF (8,648)=2°=8

Product of two-numbers (8, 648)

L.C.M.(8, 648) = R GR

:8><648:648

IRRATIONAL NUMBERS

A number is called irrational, if it cannot be written in the form p/q, where p and q are integersand q # Oora

decimal number which 1s neither terminating nor recurring.
For example : \/5 , \/5 , T, ete.
THEOREM

If a prime number p divides a*, then p divides a, where a is a positive integer.

Proof : Let prime factorizationofa=p xp,* ...... p,wherep,, p,, ....., p_ are primes

Chapter-1 Real Number Matrix : www.matrixedu.in | 8 |
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2
f— azz{plszX ........ Xpn} :plzxpgx ........ Xpn

Now if p divides a® = p isa factorof p; xp3 x........ X P,
We know that primes in the factorization p; x p3 x........ x p. areunique
[Fundamental theorem of Arithmetic]
= p is a prime which is one out of the primes p,, p.,......... D,
Suppose p = p, for some value of k from 1 to n. Now, p,_divides {p xp,x......... P}

= p, divides a
—  pdividesa [ p, =p]

Hence, the theorem is proved.

Example n

Show that /7 isirrational.
Solution :

Let us assume to the contrary, that /7 is rational.

r
So, we can find integers rand s (s = 0) such that 7= S

Suppose r and s have a common factor other than

a

1. Then, we divide by the common factor to get J7 = b where a and b are co-prime.

SOJ bﬁ:a

Squaring both sides and rearranging, we get 7b*=a?. Therefore, 7 divides a*.
Now, it follows that 7 divides a.
[By Theorem 6.1]

So, we can write a = 7¢ for some integer c. Substituting a, we get \/7b = 7¢

Squaring both sides, we get
7b? = 49¢? = b?="7¢?
= 7 dividesb? = 7 dividesb
= a and b have 7 as a common factor. But this contradicts the fact that a and b have no common factor other than 1.

This contradiction has arisen because of our incorrect assumption that /7 is rational. So, we conclude that /7 is

irrational.

E RATIONAL NUMBERS AND THEIR DECIMAL EXPANSIONS

: : : p : o
We know that the decimal expansions of the rational numbers of the form E (4 # 0) are either terminating or non-

terminating repeating (i. €., recurring).
Let us consider some terminating decimal expansions.
(1) 0.25 (1) 0.773

Chapter-1 Real Number Matrix : www.matrixedu.in | 9 |
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Now, we have
. 25 11 . 773 773 773
(1) 025=—=_—_= > 5 (11) 0.773 = = = 3
100 2°x5 1000 2x2x2x5x5x5 2°x5

In each case, the terminating decimal expansion reduces to rational number of the form p/g, where p and g are co-

prime and the prime factorization of ¢ is of the form 2™ x 5" (m and n are non-negative integers).

THEOREM

Let x be rational number whose decimal expansion terminates. Then, x can be expressed in the form p/q, where p

and q co-prime and the prime factorization of q is of the form 2™ x 5", where m, n are non-negative integers.

Focus Point

The sum of a rational number and an irrational number is always irrational.

The product of a rational number (# 0) and an irrational number is always irrational.
The sum of two irrational numbers is not always an irrational number.

The product of two irrational numbers is not always an irrational number.

THEOREM

) ) p y . .
If a rational number is of the form E (q# 0) with prime factorization of q of the form 2™ x 5" where m, n are non-

negative integers, then p/q has a terminating decimal.

Proof : Let p/q be a rational number in the lowest form such that the prime factorization of q is of the form 2™ x 57,
where m, n are non-negative integers.

We have the following cases

Case-1: Whenm=n

In thi h PP o bg/)- T
n this case, we aveq 2 x5 %5 (10)"

Case-II: Whenm >n
In this case, we have n=m +a, where a is a positive integer.

p_ p _ px5 _ px5  px5 ¢
Cq 2"xS 2"xSYT 2"xS" (2xS)" 10"
Case - II1 : When m <n
In this case, we have n=m + a, where a is a positive integer.

where c=p x 5°

p__p _ px2 _pxZ px2" ¢
g 2" x5t 2™MtxSst

= = T, Where c=p x 2°
Thus, a rational number whose denominator is of the form 2™ x 5” where m, n are non-negative integers, can be

2" x5 (2x5)" 10"’
converted to an equivalent rational number of the form ¢/d, where d is a power of 10.
Chapter-1 Real Number Matrix : www.matrixedu.in | 10 |
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For example,
77 Ix5  Ix125 875 L2139 2139 2139x2°  2139x8 17112
0= "5 @2x5) 10 (D 7250 “27 x5 2'x5'  (2x5) 10"

THEOREM

Let x = p/q be a rational number, such that the prime factorization of q is not of the form 2™ x 5" where m, n are

non-negative integers. Then x has decimal expansion which is non-terminating repeating (recurring).

Example

. p : ¢ . .
Express 0.737373..... inthe form a . Also find the prime factorization of ¢ when p and q are co-prime.

Solution :
Leta=0.737373...=073 ... ()
= 100a=73.737373..= 1373 .. (ii)
On subtracting (1) from (ii), we get

73 p
= 99a =173 = az 99 = a

= p =73 and q = 99 which are co-prime
Here, q =32 x 11

Example n

Express () 254 as a fraction in simplest form.

Let x=0254 (D)
then x =2545454 ..

100x =25.4545 ..., ....(ii)
On subtracting (1) from (ii), we get

252 14 ~ 14

99x =252 = x=2= -2 0954 — =
990 55 1nUS, 55

Focus Point

(i) a» + b is always divisible by a + b when ‘n’ is odd, for example 7" + 6! is divisible by 13.

(ii) a* — b" is always divisible by a— b when ‘n’is odd, for example 13! — 2" is divisible by 11.

(iii) a" — b" is always divisible by a—b and a + b when ‘n’ is even, for example 23°° — 3*° is divisible by
both 20 and 26.

Chapter-1 Real Number Matrix : www.matrixedu.in | 11 |
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SE.}

Ans.

sE.H

Ans.

SE.FJ

Chapter-1

Find the H.C.F and L.C.M of 30, 72 and 432 using
the prime facorization method.
By prime factorization, we get

2030 202 2[4

315 2se 2]el6

5 208 2]

51 CER E

3 ST

S0

3
T 30=2x3x%x5
72 = 2% x 32

432 =124 x 3’

. HCF (30,72,432)=(2x3)=6
LCM. (30, 72, 432) = (2* x 3% x 5)
= (16 x 27 x 5) = 2160

Using Euclid’s division algorithm, find H.C.F. of
274170 and 17017.

By Euclid’s Division Lemma, we have 274170 =
17017 x 16 + 1898

We apply Euclid Division Lemma on the divisor
17017 and the remainder 1898.

17017 = 1898 x 8 + 1833

Similarly we have

1898 = 1833 x 1 + 65

1833 =65 %28+ 13

65=13x5+0

Thus remainder is O when divisoris 13.

So by the Euclid’s Division Algorithm H.C.F.
(274170, 17017) =13

In the following equations, find which variables x, y,
z etc. represent rational or irrational numbers.

Ans. + 2.2360679...

() x*= = x=+5 =
which are irrational numbers.

(i) y*=9 = + 3 which are rational numbers.
(iii) z=0.04 = z==£ 0.2 which are rational
numbers.

J17

(iv)u>=17/4 U=+ = 420615528,

which are irrational numbers.

(V) v*= v =43 =+1.7320508...
which are irrational numbers

(vijw’=27 = w=3which s arational number
(viii) 2= 0.4 = t = + 0.63245...
irrational numbers.

0N 4 |

Give example of two irrational numbers, whose

—

which are

(1) product is-an irrational number
(11) product s a rational number
(1it) quotient is a rational number
(1v) quotient is an irrational number

(i) Let \/2 and /3 be two irrational numbers.
Their product = (v2)x (+/3) = (+/6), which is
an irrational number

(i) Let (2 + NE) ) and (2— NE) ) be two irrational
numbers.

Their product = (2++3) 2—B3)=4-3=1,
which is a rational number.

(iii) Let 3+3+/2 and 1+ 2 beirrational numbers.

3+3v2  3(1+42)
1+v2  1+42
is arational number.

(iv) Let V10 —+/5 and /2 —1 be two irrational

numbers. Their quotient

_V10-v5 52—
J2-1 ~2-1)

which is an irrational number.

Ans.

Their quotient = =3, which

) x*= (i) y*=9
(ii1) z2=0.04 (iv)u*=17/4
(v)vi= (vi) w* =27
(viii) t*=0.4

Real Number

Matrix: www.matrixedu.in
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Ans.

sE.d

Ans.

sE.ld

Ans.

Provethat ifx and y are odd positive integers, then
x* + y?is even but not divisible by 4.

We know that any odd positive integer is of the form
2q + 1 for some integer q.

So,letx=2m+ 1 and y=2n+ 1 for some integer
mand n.

LxPHyP=(0C2m+ 12+ (2n+ 1)
x*+y*=4(m?*+n*)+4(m+n)+2

Xy =4{(m’+0°) + (m+n)}+2
x*+y?=4q+2, where ¢ =(m*+n*) +(m+n)
x* + y? is even and leaves remainder 2 when
divided by 4

= x*+y*iseven but not divisible by 4.

=
=
=
=

Express 0.36 as a fraction in simplest form.

Letx=036.Then x=0366..
- 10x =3.666
On subtracting (1) from (ii), we get

3_11
90 30°
- 11

H = =—
ence, x= 0.36 30

Ox=33 = X=

Show that one and only one outofn, n+3,n+6 or
n+9is divisible by 4.
Let us apply the division algorithmwitha=n and b

=4, we get
n=4q+r, 0<r<4
= n=4q + 1, where r can have one and only

one value of 0, 1, 2 or 3.

= n=4qor4q+1,ord4q+2,ordq+3and
one and only one of these above possiblities can
happen.

(1) Ifn=4q, thenn is divisible by 4

(i) fn=4q+1,thenn+3=4q+4=4(q+1), and
therefore n + 3 is divisible by 4.

(i) Ifn=4q+2,thenn+6=4q+8=4(q +2),
therefore n + 6 is divisible by 4.
(iv)Ifn=4q+3,thenn+9=4q+12=4(q+3),

sE.f

For any positive real number x, prove that there
exist an irrational number y such that 0 <y <x.

X
Ans. Ifxisirrational, then Y = 5 is also an irrational

number such that 0 <y <x.

X
If x is rational, then ¥ = ﬁ is also an irrational

X

number such that <X as \/5 >1,
J2

X
. Y= —= is anirrational number such that
V2

0<y<x.

0N 9|

Ifdisthe H.C.F of 56 and 72, find x, y satistying d
= 56x+ 72y, Also, show that x and y are not unique.

Ans.  Applying Euclid’s division lemmna to 56 and 72, we
get 72=56x%1+16 ..(1)

Since the remainder 16 = 0.

So, consider th divisor 56 and the remainder 16 and
apply division lemma to get

56=16x3+8 ....(ii)
Similarly, we get
16=8x%2+0 ... (i)

We observe that the remainder at this state is zero.
So, H.C.F (56, 72) =8

From (i), we have
8=56-16x%3
—  8=56—(72-56x1)x3
[ 16=72-56 x 1, from (1)]

= 8=56-3x72+56x3

= 8=56 x4+ (-3)x72
x=4andy=-3

Now, 8=56x4+(-3)x72

8=56x4+(3)x72-56xT72+56%x72

therefore n + 9 is divisible by 4.
Chapter-1 Real Number Matrix : www.matrixedu.in | 13 |
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= 8=56%x4-56xT72+(-3)xT72+56x72

= 8=56x(4-T72)+{(-3)+56} x72

= 8 =156 x (—68)+ {53} x 72
x=—068and y=53

Hence, x and y are not unique.

SE.

Ans.

Show that 3/6 is not a rational number.

Let us assume that 3/ is arational number.

3

Let Y6 =L qz0=E =6 ()
q q

[Taking cube on both sides]
Now, 1°=1and 2°=8. Also, 1 <6 <8

3

31<p—3<8 31<R<2

q

3 3

From (1), 2—3:6 = 6(12:% ...(2)

Asqisaninteger = 6q*is aninteger ....(3)
Since p and q have no common factor
= p’ and q will have no common factor.

3

= 2 isafraction ...(4)
q

From (2), (3) and (4), we get
Integer = Fraction

Thus, out assumption is wrong.

Hence, 3/6 is not a rational number.

SE.

Show that there is no positive integer n for which

Jn—1++/n+1 isrational.

Then%zx/n—lJr\/nH )

b 1
a vn-1++/n+1

b_ Vn+1-vn-1
a {(Vn+l+vn-1}{Vn+1-vn-1}

B Jn+1-+/n-1 B Jn+1-+/n-1
 (+D-(-1) 2

—

2b
= 7:\/n+1—\/n—1 ...(i1)
Adding (1) and (i1) & subtracting (ii) from (i), we, get

2b
2yn+ :%"‘: and 2 \n — :%__2]3
a

a’+2b* a’—2b?
= n+tl=——— and vn-1= ————
2ab 2ab

. Jn+1 and /n—1 arerationals.

[-+ a,bareintegers]

a’+2b> _a’-2b’ _
" & are rationals]
2ab 2ab
= (n+ 1) and (n— 1) are squares of positive

integers.
This is not possible as any two perfect squares
differ at least by 3.

Hence, there is no positive integers n for which

(+ In—1+~n+ 1) isrational.
N 12

Prove that v/n is not a rational number, if nis not a
perfect square.

Let x/H be a rational number

=2
q

Ans.

[p and q are co-prime]

Ans. Ifpossible, let there be positive integer n for which
Jn—1++/n+1 is rational and equal to % (say),
where a, b are positive integers.

Chapter-1 Real Number
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Chapter-1

2

= n= 2—2 [Squaring both sides]
= p=nq¢ . (1)
= ndividesp? = ndividesp ... (2)
Let p=nm = p?=n’m’
[Squaring both side]
Putting the value of p?in (1), we get
n’m? = nq?
= q* =nm’
= ndividesq* = ndividesq ...(3)

From (2), n divides p and from (3) n divides q. It
means n is a common factor of both p and q.

This contradicts the assumption that p and q are co-
prime. So, our supposition is wrong,

Hence, «/n cannot be a rational number.

SE.

For any positive integer n, prove that n> — n is
divisible by 6.
n’-n =n(n*-1)
=n(n+1)n-1)=(m-1)n(n+1)
= product of three consecutive positive
mntegers.

Now, we have to showthat the product of three
consecutive positive integers is divisible by 6.

We knwo that any positive integer a1s.0f the form
3q,3q+ 1 or 3q + 2 for some integer q.

Let a, a + 1, a + 2 be any three consecutive
integers.

Case-1:1fa=3q.
a(a+ I)a+2)=3q(3q+1)(3q+2)
= 3q(2r) = 6qr, which is divisible by 6.

(- Product of two consecutive integers (3q + 1)
and (3q +2) is an even integer, say 2r)

Case-11: Ifa=3q+1
waat D(a+2)=0Gq+1)Bq+2)3q+3)

=(@20)B3)(q+ D =6r(q+ 1),
which is divisible by 6.
Case-I11
Laat 1)(at+2)=08q+2)3q+3)3q+4)
= multiple of 6 for every q
= Gr(say),
which is divisible by 6.

Hence, the product of three consecutive integers is
divisible by 6.

SE.

Ans.

Find the H.C.F. and L.C. M. of 25152 and 12156
by using by Fundamental Theorem of Arithmetic.

The prime factors of 25152 and 12156 are given
below.

25152 =2°x3 x 131
12156 =22 x 3 x 1013

H.CF. (25152, 12156) = Product of the
smallest power of each common prime factors in
the number =2*x3 =12

We know that

H.CF. (25152, 12156) x L.C.M. (25152, 12156)
=25152 x 12156

= 12 xL.C.M. (25152, 12156) =25152 x12156

2515212156

— L.C.M. (25152, 12156) = =

=25152 x 1013 = 25478976

Real Number
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ONLY ONE CORRECT TYPE

6.

10.

11.

12.

The greatest five digit number exactly divisible by
9and 13 is

(A) 99945
(C) 99964

(B) 99918
(D) 99972

If the number 2345p60q is exactly divisible by 3
and 5, then the maximum value of p + q is

(A) 12
(C) 14

(B) 13
D) 15

A rational number can be expressed as a
terminating decimal if the denominator has factors
(A)2or5 (B)2,3o0r5
(C)3or5 (D) None of these

The value of 23.43+5.2 is

A) S5 ®) 52

(© S D) 5"

The product of rational and irrational number is
always

(A) Rational (B) Irrational

(C)Both (D) Can't say

The least number which when increased by 5 is

divisible by each one of 24, 32, 36 and 54, is
(A) 427 (B) 859
(C) 869 (D) 4320

The largest four-digit number which when divided

by 4, 7 or 13 leaves a remainder of 3 in each

case, is
(A) 8739 (B) 9831
(C) 9834 (D) 9893

1. Which of the following is always true ?
(A) The rationalising factor of a number is unique
(B) The sum of two distinct irrational numbers is
rational
(C) The product of two distinct irrational numbers
is irrational
(D) None of these
2. If nis an odd natural number, 32" + 22" is always
divisible by
(A) 13 (B)5
(C) 17 (D) 19
3. Which of the following values are even ?
(a)21 +18+9+2+19
(b) 34 x 28 x 37 x 94 x 12712
(c) 33 x 35 x 37 x 39 x 41 x 43
(d) 11 x 11 x 11 % 11 x 11 %7\,
(e) 17
()39 -24
(A)ab,c (B)d,e,f
(C)b (D) ab,d,e
4. Find the unit digit in the expansion of (44)* +
(55)% + (88)%.
(A)7 (B)5
(C)4 D)3
5. Find the digit in the units place of (676)%.
(A)9 (B)2
(C)4 (D)6
Chapter-1 Real Number
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19.

20.

21.

22.

23.

Three farmers have 490 kg, 588 kg and 882 kg
weights of wheat respectively. Find the maximum
capacity of a bag so that the wheat can be packed

in exact number of bags.

(A)96 kg (B) 95 kg

(C)94 kg (D) 98 kg

A trader has a basket of eggs. If counted the eggs in
pairs one will remain; If counted in 3, two will remain;
If counted in 4, 3 will remain; If counted in 5, 4 will
ramain; If counted in 6, 5 will remain; If counted in
7, nothing will remain, and the basket cannot

accmmodate more than 150 eggs. So, how many

eggs were there ?
(A) 117 (B) 123
(C) 119 (D) 121

The greatest number of 6 digits exactly divisible by
15, 24 and 36 is

(A) 999998 (B) 999999

(C) 999720 (D) 999724

Let x be the greatest number by which if we divide
366, 513 and 324, then in each case the remainder

is the same. The sum of digits of x is
(A)3
©)5

(B)4
(D)7
In a seminar, the number of participants in English,
Mathematics and Science are 36, 60 and 84
respectively. Find the minimum number of rooms
required if in each room the same number of

participants are to be seated and all of them being in

the same subject.
(A) 10
(©)20

(B) 15
(D)8

13. Find the least multiple of 23, which when divided
by 18, 21 and 24 leaves remainders 7, 10 and 13
respectively.

(A) 3002 (B) 3013
(C) 3024 (D) 3036

14. The L.C.M. of two numbers is 39780 and their
ratiois 13 15 then the numbers are
(A) 273, 315 (B) 2652, 3060
(C) 5160, 685 (D) None of these

15. The sum of three non-zero prime numbers is 100,
One of them exceeds the other by 36. Find the largest
number.

(A)73 (B)91
(C) 67 (D) 57

16. Find the least number which when divided by 12,
leaves a remainder of 7, when divided by 15, leaves
aremainder of 10 and when divided by 16, leaves a
remainder of 11.

(A) 115 (B) 235
(C) 247 (D) 475

17. Two numbers are in the ratio of 15 11, IftheirH.C F.
is 13, then numbers will be :

(A) 195 and 143 (B) 190 and 140
(C) 185 and 163 (D) 185 and 143

18.  Which of the following is a rational number ?
(A) Sumof 2 + /3 anditsinverse
(B) Squareroot of 18
(C) Square root of 7 4 44/3
(D) None of these

Chapter-1 Real Number
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24.

25.

Find the remainder when 7% + 72 + 72 + 7% is
divided by 25.

(A)0 (B)2
(©)4 (D)6

IfN =901 x 902 x 903. If N is divided by 25 the
remainderis

(A)0
)6

(B)2
D)8

PARAGRAPH TYPE

PASSAGE #1

26.

27.

28.

The largest or greatest among common divisors of
two or more integers is called the Greatest common
Divisor (GCD) or Highest Common Factor (H.C.F)

The largest number which divides 285 and 1249
leaving remainders 9 and 7 respectively, is

(A) 46 B)6

(©) 12 (D) 138

Find H.CF. (2002, 2618).

(A) 11 (B)22

(C) 154 (D) 13

Two brands of chocolate are available in packs of
24 and 15 respectively. If I need to buy an equal
number of chocolate of both kinds, then what is the
least number of boxes of each kind I would need to
buy ?
(A)5,6
(©)5,4

(B)5, 8
(D) 12, 14

PASSAGE #11

Chapter-1

Every composite number can be expressed as a
product of primes and this factorization is unique

except the order in which prime factor occurs.

29.

30.

31.

Express 945 as a product of prime factors.
(A)3 x5 x7 (B)32x 52x 7
(C)3x5x7 (D)21 %325
Determine prime factotization of 20570.
(A)2x5x112x 17 (B)10x 112x 17
(C) 5 % 3+ x 121 (D) 17 x 102 x 11
Determine prime factorization of 205751.
(A)49 x 13x 19> (B)72x 13x17x 19
(C)7x13x17%x91 (D)7 x132x17 %19

MATCH THE COLUMN TYPE

32.

In this section each question has two matching
lists.-Choices for the correct combination of
elements from List - I and List - II are given as
options (A), (B), (C) and (D) out of which one is

correct.

List —1II gives H.C.F. for pair given in List — I, match

them correctly.

List—1 List— 1T
(P) 135 and 255 ()8

(Q) 196 and 38220 (i) 51
(R) 255 and 867 (iii) 15
(S) 616 and 32 (iv) 196

(A) (P) = (1), (Q) — (i), (R) — (iii), (S) = (iv)
(B) (P) — (iii), (Q) — (i), R) = (iv), (S) = (1)
(©) (P) — (iii), (Q) = (i), (R) = (ii), (S) = (1)
(D) (P) = (1), (Q) = (i), (R) — (iii), (S) — (i)

Real Number
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33.  List—HgivesL.CM forpairgiveninList—Lmatch | ‘5: pace _f?,: Notes:
them correctly.
List—1 List—-11 | __
(P)92 and 510 (546 | mmmmem e e
(Q) 306 and 657 (i)23460 | TTTTTTTTTTTTTTTTmmmmmmmssoooooo-
(R) 54 and 336 (ii1) 22338 T
(S)6.and 91 (V3024 |
(A) (P) = (i), (Q) — (iii), (R) = (iv), (S) > () | —=====-===-========-"—--=--------

(B) (P) = (i), (Q) = (iv), (R) — (iii), (S) > (1)
O @)= 0), (Q - (), R) > (i), S ~>Gv) |
(D) () — (i), (Q) = (i), R) > (i1), (S) > (1) | - - oo dmmtm e e e e e e oo o
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VERY SHORTANSWER TYPE

1.

2.

(9%

Define L.C.M. (Least Common Multiple).
Define Fundamental Theorem of Arithmetic.

Iftwo numbers and their L..C .M. is given, then how
we find H.C F. of the numbers.

Find the H.CF. of 2° x32x5x 74 22x3%x 5%2x
73, 2% x 53 x T,
Find the H.C F. of 108, 288 and 360.

Which of the following is terminating decimal
expansion ?

13 9
M 75 () 3725
Find the H.C.F. of 1.08, 0.36 and 0.9.

The product of two numbers is 4107. If the H.C.F.

of these numbers is 37, then find the greater numebr.
Find the L.C.M. of 148 and 185.

Iftwo positive integers ‘m’ and ‘n’ can be expressed
as m = ab? and n = a’b; a, b being prime numbers,
then find L.C. M. (m, n).

SHORTANSWER TYPE

5.

There is a remainder of 3 when a number is divided
by 6. What will be the remainder if the square of the

same number is divided by 6 ?

LONGANSWER TYPE

1.

Let n= 640640640643, without actually comput-
ing n? prove that n* leave a remainder 1 when divided
by 8.

Find the largest number of four digits exactly divisible
by 12, 15, 18 and 27.

p is prime n is a positive integer and n + p = 2000.
L.CM. ofnand pis21879. Then find n and p.

The-smallest positive integer k such that (2000)
(2001) ks pertect cube.

Ifa, b, ¢, n-are rational numbers such that
(1) nis not a perfect cube of a rational number.

(i) a+bn'? + cn** =0, then prove thata=b=c¢=0.

TRUE /FALSE TYPE

1.

A number of the form 3q + 1 (q is any integer) is
always even.

0 343] isirrational.

Division of 2 rational numbers always gives a
rational numebr.

HCF of 143 and 85 is 7.
343 and 567 are coprime.

The unit place digit of H.C.F. of 22 x 32 x 53 x 7 23
x33x52x7*and 3 x5 x 7 x 11 is.

1. The sum of two numbers is 528 and'their H.C F. is
33, then find the number of pairs of numbers satis-
fying the above conditions.

2. Which of'the integers (99, 101, 176, 182) has most
number of divisors ?

3. Find the number of natural numbers divisible by 5
between 1 and 1000.

4. Find the number of divisors of 392.

Chapter-1 Real Number
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FILL IN THE BLANKS

1.

2.

3.

4.

5.

If p and q are two prime numbers, then HCF...........

If the product of two numbers is 1080 and their
HCFis30. Then, LCM...........

3x5xT7+71sa...........

The sum of two prime numbers is alwaysa ...........

ANALYTICALPROBLEM

1.

The unit place digit of H.C.F. of 22 x 32 x 53 x 7 23
x33x52x7*and 3 x5 x 7 x 11 is.

Three numbers are in the ratio 1 : 2 : 3 and their

H.CF.is12. Then the square root of largest number is.

Find numerator in the fractional representation of
081

A rectangular courtyard 3.78 metres long and 5.25
metres wide is to be paved exactly with square tiles,
all ofthe same size. Then the largest size of the tile

which could be used for the purpose is n cm. Find n.

The greatest number which candivide 1356, 1868
and 2764 leaving the same remainder 12 in each

case, is square of

NUMERICAL PROBLEMS

1.

The least number that must be added to3105 to get
anumber exactly divisible by 21.

The unit’s digit in [(264)'™ + (264)'*] is.

The greatest number that will divide 103, 127 and

175, so as to leave remainder 55 in each case is.

Find the minimum number by which 891/3500 must

be multiplied to make it a terminating decimal.

On dividing 12401 by a certain number, we get 76
as quotient, 13 as remainder and k as divisor. Find
k.

Space for Notes :
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EXERCISE-I

1 2 3 4 < 6 7 8 9 10 11 12 13 14 15
D A C A D B B A D B B B B B C
16 17 18 19 | 20 21 22 23 | 24 25 | 26 27 | 28 29 | 30
B A A D C C A B A C D C B C A
31 32 | 33
B C A

EXERCISE 1T

VERY SHORTANSWERTYPE
Pr oduct of two numbers . . - o
3. HCF.= 4. 980 5.36 6. (i) Terminating, (i) Terminating
LCM.
7.0.18 8. 111 9.740 10. a° x b?
SHORTANSWER TYPE
1.4 2.176 3. 199 4.12 S5
LONG ANSWERTYPE
1.1 2. 9720 3.p=11,n=1989 4, k=27 x 32 x 232 x 29?
TRUE /FALSE
1. F 3 E 4, F S. F
FILL IN THE BLANKS
1. Irrational Number —3. 36 4. Composite Number
5. Prime Number
ANALYTICALPROBLEM
1. 6 3. 9 4, 21 S. 8
NUMERICAL PROBLEMS
1. 0 3. 24 4, 7 S. 163
Chapter-1 Real Number Matrix : www.matrixedu.in
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SELF PROGRESS ASSESSMENT FRAMEWORK
(CHAPTER : REAL NUMBER)

CONTENT

STATUS

DATE OF COMPLETION

SELF SIGNATURE

Theory

In-Text Examples

Solved Examples

Exercise 1

Exercise 11

Short Note-1

Revision - 1

Revision - 2

Revision - 3

Remark

NOTES:

1. In the status, put “completed” only when you have thoroughly worked through this particular section.

2. Always remember to put down the date of completion correctly. It will help you in future at the time of revision.
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INTRODUCTION

An algebraic expression of the form p(x) =a, +ax+ax*+ax’ + ... +a x", where ‘n’ is a non— negative

integeranda, a, a,, ....a_are real numbers suchthata_# 0 is called a polynomial in ‘x’ of degree n.

The exponent of the variable x in every term is a whole number. Fore.g., x + 7, 3x — 2 are polynomials whereas

1
2Jx +3,x+ L e not polynomials because here exponents of x are not whole numbers.

Consider the polynomial :

fix)=a,tax+tax’+ax +. .. +ax"

Herea, ax,ax’ ... are terms of the polynomialsand a , a , a, .... a_are the respective coefficients of the term.
The coeflicient of the highest degree term is called leading coefficient.

For example: consider the polynomial f{x) =3x*+x*>—4x+7.

Here, coefficient of x* is 1, coefficient of x*is 0 and there are 4 terms in f(x) and leading coefficient is 3.

DEGREE OF POLYNOMIAL

The highest power of x in the polynomial is called the degree of the polynomial.
Fore.g., if f(x) = 4x° + 3x, then degree of f(x) is 3.
o The polynomial f{x) =0 is called a zero polynomial. Degree of a zero polynomial is not defined.

o A polynomial whose degree is O is called a constant polynomial.

2
i.e., f(x) =constant is known as a constant polynomial. Fore.g., f{x) = 3 is a constant polynomial.

o A polynomial of degree 1'is called a linear polynomiale.g., 4x + 7.

o A polynomial of degree 2 is.called a quadratic polynomial e.g., 3x*— 7.

o A polynomial of degree 3'iscalleda cubic polynomial e.g., 2x*> —3x + 2.

o A polynomial of degree 4 is called a biquadratic polynomial e.g., 3x*—3x.

Focus Point

1. An expression in a single variable having just one term is known as monomial e.g., f(x) =3x*is a
monomial.
2. An expression having two terms is known as binomial e.g., 2x + 7, 4x* — 3%, 3 — 4x* are binomials.

3. An expression having 3 terms is known as a trinomial. e.g., 4x* + 3x + 1, 2x> —4x + 2 are trinomials.

Chapter-2 Polynomials Matrix : www.matrixedu.in | 26 |
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VALUE OF A POLYNOMIAL

The value of a polynomial f(x) at x = a is obtained by substituting x = a in f(x) and is denoted by f{a).
Fore.g, iff(x)=2x*+3

then f(3) =2(3)*+3 =21

. value of f(x) atx =3 1s 21.

ZEROES OR ROOTS OF A POLYNOMIAL

If value of a polynomial f(x) becomes zero at x = a, then a is called a zero or root of f(x).

or if ais the zero ofthe polynomial f{x) then f(a) = 0.
eg.,iff(x)=x*-3x+2

thenf(1)=1-3+2=0

- x=1isaroot of f(x) =x*-3x + 2.

Example

Ifx =3 is aroot of f(x) = x* — 4x* + 7k, then find k.
Solution :

x =3 isaroot of f(x)

=1(3)=0

= 3*-432+7k=0.

—9+7k=0

k=2
7

Example
Which of the following are not polynomials?

1 7
(2) 4 +3 (b) X"+ (&) Vx+—
Solution :

1 7
4x* + 3 is a polynomial because x is raised to powers 2 is whole number but x’ + el and Vx + L e not

polynomials, because here exponents of x are not whole numbers.

Example

find roots (or zeroes) of the following polynomials:

(a) 4x* -1 (b)2x +3 (c)x*-1
Solution :

(a)4x*—1=0=>x=1/2,—-1/2 .. therootsarex=1/2, — 1/2

3
(b)2x+3=0=>x= ~3 is the zero.
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(¢)x*—1=0=x=1Iistheroot.

REMAINDER THEOREM

Let p(x) be any polynomial of degree greater than or equal to one and let ‘a’ be any real number. If p(x) is divided

by the linear polynomial x — a, then the remainder is p(a). i.e., p(x) = (x— a) q(x) + p(a)
Example n

Find the remainder when x* + x> — 2x*+ x + 1 is divided by x — 1.

Solution :

=p()=1)*+ (1)’ -2(1)*+ 1+ 1=2 So, the remainder is 2.

GEOMETRICAL MEANING OF THE ZEROES OF A POLYNOMIAL

Apolynomial y = p(x) has many zeroes, as the number of times it’s curve come in contact (touches or cuts) with the
axis of x.

LINEAR POLYNOMIAL

For alinear polynomial ax + b (a # 0), the graph of y = ax + b is a straight line which intersects the x axis at exactly

one point.

Let the point of intersection be P(x,, y,). Since P lies on x—axis, its y—coordinate will be zero. So x is that value of
x which makes ax + b zero. i.e., X, is a root of the polynomial ax +b.

From above discussion, we can say that the straight line y = ax + b intersects the x — axis at the point whose

x—coordinate is azero of ax + b. For e.g., consider the liney =2x + 5.

4
vY

5 5
This line intersects the x—axis at [— 5’ O] . Evidently, X = — 5 isazeroof2x+35.

QUADRATIC POLYNOMIAL

If we consider the quadratic polynomial ax* + bx + ¢(a # 0), the graph of y = ax* + bx + ¢ has shape of a parabola,

either opening upwards (a> 0) or opening downwards (a < 0). The shape of the parabola may be U or M. Just
like linear polynomial, the zeroes of the quadratic polynomial ax* + bx + ¢ are the x—coordinates of the points

where the graph of y = ax* + bx + ¢ intersects the x — axis.
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For e.g., consider the quadratic polynomial x* — 7x + 6.

If we plot the graph of y =x*—7x + 6, it will be as follows.

The graph intersects the x—axis at point A(1, 0) and B (6, 0) whose x—coordinates are the zeroes of x* — 7x + 6.

The graph of a quadratic polynomial may be one of'the following:

Case 1:
Y, Y,
* X ]\ B > = B &
S EAS
Y &

Here, the quadratic polynomial has 2 distinct roots which are x—coordinates of points Aand B.

Case 2:

AP

Here, the graph touches the x=axis at just one pointi.e., 2 coincident points. Here, the quadratic polynomial has 2

<

equal zeroes. E.g. y=x*+2x +3

Case 3:
\j/ X, i X
‘. /h

~’

Here, the graph is completely above the x—axis or completely below the x—axis i.e. the quadratic polynomial has no

zero. Eg y=x*+x+1
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CUBIC POLYNOMIAL

Consider the cubic polynomial x* — 6x* + 11x — 6. If we plot graph of y = x* — 6x*> + 11x — 6 it will be as follows:

YV

A
v A/\B C/ .
) (o,-6/)/(1,0> W@,m ”

v
Y’

The given polynomial isy=(x—1) (x —2) (x —3) its zeroesare x =1, x =2 and x = 3.
It can be seen from the graph, the x—coordinates of the point of intersection of graph with x—axisarex=1,x=2
and x = 3.

Consider the graph of y =x*

0,0

v
\%

Here the graph intersects the x—axis at (0, 0). Thus y =xhas 3 coincident zeroes x = 0.

Focus Point

o In general, given a polynomial p (x) of degree n, the graph of y = p () intersects the x—axis at

atmost n points. i.e., a polynomial p(x) of degree n has atmost n zeroes.
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Example
For each of the graphs, find the number of zeroes.

Y Y
y

;
X< / >X X'¢ /\ /\ >X
w / CRV/

\ 4

Y’ Y’
Y
N N

CHERAR

X'< > X
D) l

Solution :

(A) The graph intersects the x—axis at one point. So number of zeroes is 1.
(B) Similarly, here number of zeroes is 3. (C) The number of zeroes is 2
(D) Number of zeroes is 1.

RELATIONSHIP BETWEEN ZEROES AND COEFFICIENTS OF A POLYNOMIAL

QUADRATIC EQUATION

If oo and [ are the zeroes of a quadratic polynomial p(x) = ax* + bx + ¢ (a # 0), then (x — ) and (x — 3) are its

factors.
Sax*+bx =k (x—a) (x— ), where k is a constant
=k[x*—(a+B) x + aff]
=kx*— k(o + B) x + kafp

Comparing coefficients of x*, x and constant terms on both sides.
a=k b=-k(a+ ), c=kaf

:>OL+B=—;

C
and aff = N
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) coeff .of x
i.e., sumofzeroes = —

coeff of x*

constant term

product of zeroes =

Example n

coeff .of x*

Find a quadratic polynomial, the sum and product of whose zeroes are 5 and 6 respecitvely.

Solution :

Given,

P
ofy N

ifa=1,thenb=-5c¢c=6
.. the quadratic polynomial is ax* + bx + ¢

ie,x*—5x+6.

CUBIC POLYNOMIAL

If ax® + bx*+ cx + d is a cubic polynomial whose roots are a, 3, v, then

sum of zeroes : ot + 3 +y= A

. . C
sum of zeroes taking two at time : aff + fy +yo = N

d

product of zeros : afy=— "

For example consider the cubic polynomial p(x) =x*—4x*+x+ 6
Herep(x)=(x-2) (x+1)(x-3)
i.e.,2,—1 and 3 are zeroes of p(x).
Nowherea=1,b=-4,¢c=1,d=6
Sum of zeroes, a +f+y=2-1+3=4

b

also ——=4 . sum of zeroes =— —
a a

Product of zeroes : afy =2 (-1)3=-6

d d —6
Also, T —06 .. Product of zeroes : — T 21 —06

Chapter-2 Polynomials Matrix : www.matrixedu.in
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I DIVISION ALGORITHM FOR POLYNOMIALS

Here, we will discuss the method of long division of polynoimial by dividing one polynomial by another with the help
of an example.

Consider division of 4x* — 3x* + 6x + 2 by 2x + x*— 1.

First of all, we change them into their standard form. i.e., we arrange the divisor and the dividend in decreasing
powers of x.

Step 1: To obtain first term of quotient, divide the highest degree term of dividend by highest degree term of divisor

3
ie, 4X2 = 4x . Then carry out the division process. What remains is —11x* + 10x + 2.
X

Step 2: For second term of quotient, divide the highest degree term of new dividend by highest degree term of

2
divisori.e, ————=—11 . Again carry out the division. What remains is 32x — 9. Now degree of 32x — 9 is less
X

than the degree of divisor. Therefore, we cannot continue with thedivision any longer.

4x —11

4x° —3x*+6x+2
4% +8x° T4x
—11x*+10x+2
2
111x :_22)( —|_—11
32x—9

x? +2x =1

Here, dividend = 4x® — 3x* + 6x + 2, the divisor is x* + 2x — 1, the quotient is 4x — 11, remainder is 32x — 9 and
We know that dividend =divisor  quotient + remainder. (Euclid’s Division Lemma)

Here also, the above relation holds true.

Division Algorithm : If p(x) and q(x) aretwo polynomials with q(x) = 0, then we can find 2 polynomials r(x) and s(x)
such that p(x) = s(x) % q(x) + r(x).

where r(x) will be 0 or degree of r(x) < degree of q(x). This result is known as division algorithm for polynomials.
Example

Divide 4x* — 3x + 2x* + 6 by x — 3.

Solution :

First, change given polynomials in standard form,

ie, 4x*+2x*—3x+6and x - 3.
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Then, division can be done as follws :

4x° +12x* +38x +111
4x* +2x* —3x+6
4x* —12x’

X —3

12x> +2x* —3x+6

12x> —36x°
= -|- .

38x>—3x 6
38x7 114x
111x+6
111x £333
339

Here, quotient = 4x° + 12x* + 38x + 111 and remainder = 339.

HCF AND LCM OF POLYNOMIALS

If'a polynomial f(x) is a product of two polynomials g(x) and h(x) 1.e.; f(x) = g(x).h(x) then g(x) and h(x) are called
factors of f(x).

Example n

Iff(x) =x*-5x +6.

ie f(x)=x"=5x+6=(x=2)(x-3)

then (x — 2) and (x — 3) are factors of x> =5x + 6.

Focus Point

o If g(x) is a factor of f{x) then ‘—g(x)’ is also a factor of f(x). Generally we take ‘g(x)’ or ‘—g(x)’ as a

factor in which the highest degree term has positive coefficient.

HCF OF POLYNOMIALS
The highest common factor (HCF) of two polynomials f{x) and g(x) is that common factor which has highest

degree among all common factors and in which the coefficient of highest degree term is positive.

Working Rule : To find the HCF of two or more given polynomials.
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Step 1. Express each polynomial as a product of powers of irreducible factors (simple factors).

Numerical factors, if any, are expressed as product of powers of prime numbers.
Step 2. Ifthere is no common factor, then the HCF is 1. If there are common simple factors find the smallest

exponents ofthese simple factors in the factorised form of the polynomials.
Step 3. Raise the common simple factors to the smallest exponents found in step 2 and multiply to get the HCF.
Example n
Find the HCF of the polynomials.
150(6x* +x—1) (x —3)* and 84(x — 3)*(8x* + 14x + 5).
Solution :
Let f(x) = 150(6x* +x — 1)(x - 3)°
and g(x) = 84(x—3)* (8x*+ 14x + 5)
Now : f(x) = 150(6x* +x—1)(x —3)

=2x3x5@2x+ 1B x-1)x-3)
g(x) =84(x—3)* (8x*+ 14x +5)
=22 %3 % T(x—3)* (2x + 1)(4x + 5)

Common simple factor Least exponent
2 1
3 1
2x +1 1
x—3 2

Hence, required HCF =2"3'(2x + 1)!(x—3)* =6 (2x+ 1)(x—3)*

LCM OF POLYNOMIALS

The least common multiple (LCM) of two or more polynomials is the polynomial of the lowest degree, having
smallest numerical coefficient which is-exactly divisible by the given polynomials and whose coefficient of highest
degree term has the same sign as the sign of the coefficient of highest degree term in their product.

Working rule : To find out LCM of two or more polynomials, we may use the following three steps

Step 1. Express each polynomial as a product of powers of irreducible factors. Express numerical factors, if any,
as product of powers of prime numbers.

Step 2. Consider all the irreducible factors occurring in the given polynomials each one once only. Find the greatest
exponent of each of these simple factors in the factorised form of the given polynomials.

Step 3. Raise each irreducible factor to the greatest exponent found in step 2, and multiply to get the LCM.
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Example
Find the LCM ofthe polynomials

90(x* — 5x + 6)(2x + 1) and 140(x — 3)’ (2x*+ 15x + 7).
Solution :

Let f(x) =90(x* —5x + 6)(2x + 1)?

and g(x) = 140(x — 3)* (2x*+ 15x + 7)

Then f(x) =2 x 32 x5 (x—-2)(x-3)(2x + 1)

and g(x) =2* x5 x 7(x=3) 2x+ 1)(x+ 7)

Irreducible factor Greatest exponent
2 2
3 2
5 1
7 1
x—2 1
x—3 3
2x+1 2
x+7 1

LCM = 2232517 (x - 2)\. (x— 3’ (2x + 1)* .(x + 7)!

LCM = 1260(x — 2)(x — 3)° (2x+ 1 (x + 7)

RELATION BETWEEN LCM AND HCF

0L.CM. {off(x) and g(x)} x H.C.P:{off{x) and g(x)}=— f(x).g(x)

O Thus one should use this result with caution. Four quantities viz, LCM, HCF, f(x) and g(x) are involved here.
O If f(x), g(x) and one of LCM., HCF-are given, the other can be found without ambiguity because L.C.M. and
H.C F. are unique, except for a factor of —1.

OIfH.CF,, L.C M. and one of f{(x) and g(x), say f(x) are given, then g(x) can not be determined uniquely. There
would be two polynomials g(x) and —g(x) which with f(x), produce the given H.C.F and L.C.M.

O Let us denote the two polynomials by f(x) and g(x). Let us denote the H.C.F. by h(x) and the L.C. M.

by /(x). Then we have : h(x) x /(x) ==+ f{x) x g(x)
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Example

The H.C.F. of the polynomials p(x) = (x — 3)(x* + x — 2) and q(x) =x*— 5x + 6 is x— 3. Find the L.C. M.

Solution :

p)=(x-3)(x*+x-2)=(x-3) (x- 1) (x +2)

qx)=x*-5x+6)=(x-3)(x+2)

HCF =(x-3)

Lome P®xak) | (x=3)x= D+ 2x—3Hx—2)
HCF <—3

=(x-1DE+2)x-3)(x-2).

Example

The L.C.M and H.C F. of two polynomials, p(x) and q(x) are 2(x*— 1) and (x + 1)(x* + 1) respectively.

If p(x) =x*>+x*+x+ 1, then find q(x).
Solution :
px)=x*+x*+x+1=(x+1)x*+1)
p(x) xq(x)==L.CM. xH.CF
LCMxH.C.F
p(x)
. 2(x* =D x (x+1)(x*+1)
a (x+D(x>+1)

qx) ==+

=+2(x*-1)=+2x"-2

Chapter-2 Polynomials
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N 1|
Divide x* + 3x° — 7x* + 6x + 2 by x* — 1 and find
the remainder.
xX+3x-6
Xz—l) Xi‘f‘ X -7 +6x+2

2
—X

Ans.

3x’ - 6x° + 6x
3%’ -3x
—6xX+9x+2
—6X +6
J’_ —_—
9x—4

.. the remainderis 9x — 4.

SE.B

Find all the zeroes of 3x*— 7x’ — 7x*+21x -6
given that /3 and —\/3 are two of its zeroes.

Ans.  Giventhat /3 and /3 are zeroes.

(x - \/5) and (X + \/5) are factors of given
polynomiali.e.,

(X —\/5)(74 +\/§) =x" -3 isa factor. We divide

the given polynomial by x* — 3,
3X—Tx+2
x2—3) -7 = I+ 21X — 6
3x' —9x
_ +

—7xX+2X +21x

-7% +21x
2% -6
2%’ -6

0
SO -TX 21x— 6= (x* - 3) 3x*P - Tx +2)
=x*-3)Bx-1)(x-2)

1
So its zeroes are given by V3,3, 3 2

SE.H
f(x) =2x*+ 5x*+ 6x + 7, find f(-1).

Ans. x=-1to putin given f(x) for f(—1)

f(-=1)=2(-1)*+ 5(-1)*+6(-1) + 7
= 2+5-6+7=4
0N 4 |
Find roots of polynomial x*— 16
x*-16=0=>x*=16=>x=+4

= x=-4, + 4 areroots

sE.H

xA/x 4+ 5x 15 a polynomial or not ? Give reason.

Ans.

3
Ans. No, exponents of X in first term is 5 which s not

whole number.

SN 6

Consider cubic polynomial x* + 2x* + 3x + 4.

What isssum of all roots.

b 2
Suma+Bty=-——=-——=-2

Ans.
ns ) 1

sE.|d

If x =2 is root of f(x) = x* —x + k, then find k.
x=21isroot of f(x) > f(2)=0= (2)’-2 +k
=0=>8-2+k=0..k=-6

sE.F3

Find the quadratic polynomial if sum and product

Ans.

of zeroes are 5 and 5 respectively.

Ans.

L
iaB=

Givenoc+B=§=— >_¢
2 2 a

—a=2,b=-3,¢c=5

Quadratic polynomial is ax* + bx + ¢

ie, 2x?—-3x+5.

sE.B}

Check whether first polynomial is factor of second
polynomial or not x — 3, x*—9.
Ans.  Second polynomial can written as
x?—9=(x+3) (x—3) which contains x — 3

hence x — 3 is factor of x*— 9.

Chapter-2 Polynomials
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ONLY ONE CORRECT TYPE

10.

11.

12.

13.

14.

15.

16.

17.

17 17

©) 157 D) 57

A quadratic polynomial is exactly divisible by (x +
1) & (x +2) and leaves the remainder 4 after division
by (x + 3) then that polynomial is

(A) x> + 6x + 4 (B) 2x* + 6x + 4
(CO)2x*+6x-4 (D)x*+6x-4

The values of a & b so that the polynomial x> —
ax? — 13x + b is divisible by (x — 1) & (x + 3) are
(A)a=15,b=3 (B)a=3,b=15
(C)a=-3,b=15 (D)a=3,b=—15
Graph of quadratic equation is always a —

(A) Straight line (B) Circle

(C) Parabola (D) Hyperbola

Ifthe sign of 'a’' is positive in a quadratic polynomial
ax2+ bx + ¢ then its graph should be

(A) Parabola open upwards

(B) Parabola open downwards

(C) Parabola open leftwards

(D) Can't be determined

The graph of polynomial p(x) = x> —x?
passing through the point —

(A) (0, 0) B) (G, 2)
©) 1, -2 (D) All of these

How many time, graph of the polynomial f(x) = x>
— 1 will intersect X — axis —

(A)O B)1

©) 2 (D) 4

Which of the following curve touches X — axis —
(A) x* —2x + 4 (B) 3x* — 6x + 1

(C) 4x? - 16x+9 (D) 25x% — 20x + 4
Ifx? + xy +x = 12 and y* + xy + y = 18, then
the vlaue of x + y is........

+xis always

(A) 5, — 6 (B) 3, 4

©) 5,3 (D) 6, - 3

How many zeros can a polynomial of degree n have
(A)n+1 B)n-1

(O)n (D) n?

1. Which of the following is not a polynomial ?
1
A)x*+1 (B)X+;
(C)x*—x (D) None of these
2. Which of'the following polynomial has degree 2
7 +1
(&) == (B)3x°+ 5
X
(C)4x* -3x*+7 (D) 8x*—2
3. Sum of zeroes of polynomial P(x) = 4x*— 1 is
ol oL
oF B) -
(©)0 (D)4
4. The quadratic polynomial whose zeroes are 0 and
J2 is
(A) x> —2x+1 (B) 2x> —2x +3
(C) x2 —2x (D) None of these
5. When p(x) =x’+ax*+ 2x + a is divided by (x + a);
the remainder is
(A)O (B)a
(C)—a (D)2a
6. In the graph of a polynomial intersects the x-axis
in 3 points, then its degree cannot be
(A)2 (B)3
(C)4 D)5
7. If 4x* — 3x3 — 3x2 +x — 7 is divided by 1= 2x
then remainder will be
o 559
) 5 B)
o5 55
(©) 5 (D)~
8. The polynomials ax® + 3x? — 3 and 2x> — 5x + a
when divided by (x — 4) leaves remainders R &
R, respectively then value of 'a' if 2R — R, = 0.
o 18 o 18
(A) 127 (B) 127
Chapter-2 Polynomials
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PARAGRAPHTYPE

PASSAGE #1

Sum of zeroes = o + f = — 8 and product of
zeroes = a3 = 6.

1 1

26. A polynomial whose zeroes are, o andE is

(A)6x*+8x+ 1 (B) 6x*—8x—1

(C)ox*—4x+6 (D) 6x* - 8x + 1

1 1

27. A polynomial whose zeroes are ?andB—zj is

(A)x*—13x+1 (B)36x*—52x + 1

(C)x*+13x+9 (D) 36x*+52x — 1
28. A polynomial whose zeroes are (o — 3) and

(o +P),is:

(A) x2 =8+ 2410)x+16+10

(B) x>~ (8+:24/10)x+16+/10

(C) x*> +(8+2410)x+16410

D) x>+ (8F 24/10)x—16+10
PASSAGE #11

If a and [ be the zeroes of the polynomial ax* +

bx + ¢, then the value of

o (B
29. \/; \/; 18
b b
(A) B) Jac
Jo 1
© ®) %
11
30. ?JFB_Z is
b* —2ac b* +2ac
A B
&)~ ®)
b* +4ac
(C) b~ ac (D)~

18. If (x + 1) is a factor of x*> — 3ax + 3a — 7. Then
the value of a is :

A1 B)-1
©o (D)2

19. If one of'the zeroes of the quadratic polynomial (k

— 1) x? + kx + 1 is (- 3), then k is equal to :
4 4

(A) 3 (B) —3
2 2

© 3 D) =3

20.  The quadratic polynomial whose sum of zeroes is
3 and product of zeroes is — 2 is :

(A) x* +3x -2 (B) x% — 2x + 3
(C) x2 —3x +2 (D) x? —3x -2

21. If one of the zeroes of polynomial f{x) = 9x* + 13x

+ 6a is reciprocal of the other, then a is equal to:
1 2

GV (B) 3
3 1

©) 7 D) ¢

22. Graph of a linear polynomial is :

(A) straight line (B) circle

(C) ellipse (D) parabola

23. If o and B are the zeroes of the polynomial 2 — 3x
—x%then a + p =
(A)2 B)3
O 1 (D) none

24. A quadratic polynomial whose sum'of the zeroes
is 3 and one of the zero is 0, is :

(A) x2 + 2x
(B) x* + 3x
(C)x*—3x+5
(D) x (x-3)

25. If the zeroes of the quadratic polynomial x> + (a
+ 1) x + b are 2 and — 3, then
(A)a=0,b=-06
B)a=2,b=-6
C)a=5b=-1
D)a=-7,b=-1

Chapter-2 Polynomials

Matrix: www.matrixedu.in

[30]



¥ MATRIX

Class— 10 [Mathematics] [N

31 1.1 33. If o and B are the zeroes of the polynomial
o B . 2x?—4x + 5, then match the value of List — I with
- B that of List —I1.
A) % (B)b=ac List— I List — II
b b 1.1 :
C) — (D) - P (P) 0€+B (i)-6
L
32.  Match the following : Q (@=P) (i) 25
Column -1 Column -1I 1 1 2
(P) Number of real zeroes of (i) 1 (R) ?Jr B_2 (i) 5
X3 o B 4
(Q) One of the zeroes of (i) — 10 (S) g* o (iv) 5
X;Nm? 20 S O (AYR) —> (i), (Q) = (), (R) — (i), (S) > (i)
@ Tumberotpomen (BY(P) (i), (@) — (i), (R) > (i), (S) > (i)
which x
e (C) (P)—=>(1),(Q) — (i1), (R) — (iii), (S) — (iv)
(S) Sum of zeroes P(x) ()2 (D) (P) = (1),(Q) — (iv), (R) — (i1), (S) — (iii)
=4x’ - 8x* +2x + 1
(A) (P) — (1), (Q) — (iv), (R) — (i), (S) — (iii)
(B) (P) — (i), (Q) — (i1), (R) — (1), (S) — (iv)
(C) (P) — (i), (Q) — (1), R)=> (iv), (S) — (i1)
(D) (P) = (iv), (Q) — (iin), (R) = (1), (S) — (ii)
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VERY SHORT ANSWER TYPE

I. Draw the graph of the polynomial f(x) =2x - 5.
Also, find the coordinates of the point where it
crosses X-axis.

2. Draw the graph of the polynomial f(x) =x*—2x— 8.

3. If x= g is a root of the polynomial f(x) = 6x> —
11x? +kx — 20, then find the value of'k.

4. Ifx =2 and x = 0 are roots of the polynomials f(x)
=2x°>— 5x*+ ax + b, then find the values of a and b.

5. What must be added to the polynomial f(x) =x*+

2x3—2x?+x— 1, so that the resulting polynomial is
exactly divisible by x*+2x—3.

6. What should be subtracted from the polynomial f{x)
=x*+2x’—13x*— 12x + 21, so that the resulting
polynomial is exactly divisible by x* —4x + 3.

7. If o and B are the zeroes of the quadratic polyno-
mial ax* +bx + ¢. Find the value of
(i) o = p* (ii) o + p?

8. If the sum of the squares of zeroes of the polyno-

25
mial 6x* +x+k is % find the value of k.

9. If one zero of the quadratic pelynomial 2x* — (3k +
1) x—9 s negative of the other; find the value of k.

10.  Ifa, B arethe zeroes of the polynomial x* +px + q,

2 2 4 2

p 4p
—t—=—+2-——

prove that B o q2 -
SHORT ANSWER TYPE
1. Find the zeroes of following polynomials

1

(A)5X2'3X+4 (B) 3x*-5x2-11x -3

2. Polynomial p(x)=-x* + 3x* - 3x + 5when

divided by some other polynomial q(x) gives

quotient x —2 and remainder 3. Find q(x).

3. If 2x* + ax?+bx—6 has (x— 1) as a factor and

leaves a remainder 2 when divided by (x—2), find a

and b.

4. For what value ofk, is -2 a zero of the polynomial
3x2+4x + 2k ?

5. Find the remainder when 9x* — 3x* + x — 5 is

2
divided by X =

LONGANSWER TYPE

Which of'the following correspond to the graph
to alinear or a quadratic polynomial and find the

number of real zeroes of polynomial.

Y Y
Y’ Y’
i (i)
Y Y
X'—OMX x’ 5 X
YV Y/
(iif) (iv)
Y Y
A
x' 0 X
—t
X'%—>X
\'é '
(v) (vi)

Chapter-2 Polynomials
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Chapter-2

Y Y
x’ X
0]
x' 0 X
Y’ Y’
(vit) (viii)
Y Y
' X X' O *
x 0
Y’ Y’
(ix) (x)

If p and q are zeroes of the quadratic polynomial
2x?+ 2(m + n) x + m* + n?, form the quadratic
polynomial whose zeroes are (p + q)* and
(p—q)*

If o and B are the zeroes of the polynomial
x? +4x + 3, form the polynomial whose zeroes

are 142 and 14 %
oL

Obtain all the zeroes of x*+ 2x* - 7x* — 8x + 12,
if two of its zeroes are 2 and — 2.

Find all zeros of polynomial.

f(x) =2x*+x* — 4x* — 19x — 6 If two ofits zeros are
—2 and —1.

TRUE /FALSE TYPE

4.
5.

Number of zeroes of 3x* +x+ 1 is 2.

Product of zeroes of x> — 4x* + 6x1is 0.

1 3
_ﬁ and _ﬁ are the zeroes of 5./5x> +20x

+345
x>+ 4x + 7 divides x*> + 3x> + 3x + 7.

Degree of x> — 4x° + 7 is 3.

FILL IN THE BLANKS

= Bl o

5.

The LCM of 14x%y* & 8x°y*is .

The LCM of 2(x—3)* & 6(x —2)(x —3)is .
The HCF of 24a’b & 40ab*is .

The HCF of 9a’-25b* & 15a*—25abis .

yi+2
1S

The additive inverse of y2 1 .

NUMERICAL PROBLEMS

1.

Zeroes of a quadratic polynomial are in the ratio
2 : 3 and their sumis 15. The product of zeroes
of this polynomial is.

The sum and product of zeroes of
p(x) = 63x* — 7x — 9 are S and P respectively.
Find the value of 27S + 14P.

If the polynomial 6x* + 8x* + 17x* + 25x — 9 is
divided by another polynomial 3x* +4x + 1, the
remainder comes out to be a + bx, find (a + b)*.
A polynomial of degree 7 is divided by a
polynomial of degree 4. Degree of the quotient is
If x* + x* + 8x* + ax + b is divisible by x* + 1,

then find 5a + 2b.

Polynomials
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EXERCISE-I

1 2 3 4 S 6 7 8 9 10 11 12 13 14 15
B B C C C A B B B B C A A B D
16 17 18 19 | 20 21 | 22 23 | 24 | 25 26 | 27 28 | 29 30
A C A A D C A D D A A B D B A
31 32 | 33
C B A

EXERCISE 1T

VERY SHORT ANSWER TYPE

2

b +3ab
(i) —=2¢ g o

3
a
SHORTANSWER TYPE

1
La—>4,2 b3, -2

LONG ANSWER TYPE
1.(1) Linear polynomial, one
(iv) Quadratic polynomial, two

(vii) Quadratic polynomial, zero

1. 54 2. 1 3.

5
1.| 7.0 3.k=19 4.2=2,b=0

5.x-2

g =t
e

2. x*+x-1

(ii) Quadratic polynomial, zero
(v) Linear polynomial, zero

(viii) Cubic polynomial, one

(x) Linear, one 2.x*—4mnx — (m*=n?)*>  3.3x*-16x+ 16
TRUE / FALSE

1. T 2. T 3. T 4. F

FILL IN THE BLANKS

1. 56xy? 2. 6(x-2)(x-3)’ 3. 8ab 4.
NUMERICAL PROBLEMS

81 4. 3 S. 19

6.2x-3

3.a=-8,b=12

Vb’ —4ac

r
7' (1) A a2 b

4.2

(iii) Quadratic polynomial, one
(vi) Quadratic polynomial, one

(xi) Quadratic polynomial, one

1
4. -3, 1 5 ——,3,-2,-1
2 27 2 2
2+y°
3a—-5b 5. l—y2

Chapter-2 Polynomials
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INTRODUCTION
1. LINEAR EQUATION
A linear equation is one in which all non constant terms have degreel. For example : 3x =7
2. LINEAR EQUATION IN TWO VARIABLES

Linear equation in two variables is a equation containing two variables with degree one.

For example : 2x +3y =7

PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

Pair oflinear equations in two variables is a collection of two linear equations involving the same set of variables.

For example : 3x + 2y =1 and 2x — 2y = 2 are pair of linear equations.

GEOMETRICAL INTERPRETATION
Graphically a linear equation represents a straight line. Therefore, pair of linear equations represents two straight

lines. There are three distinct possibilities as given below :

(1) The two lines intersect at exactly one point.

(11) The two lines will not intersect however far they be extended, 1.€., the two lines are parallel.
(1it) The two lines are coincident, i.e., both lines overlap each other.

Graphically these can represented as

< > < < > >
< >
Lines intersecting Parallel lines Coincident lines
at one point
(1] Geometrical interpretation ofintersecting lines
For example : x +y—-3=0,2x+3y—-7=0
Letx+y-3=0 . (1)
2x+3y-7=0 . (2)
From (1) x=3 -y
: : x | o | 4
Table of solutions for equation (1) : y 3 1
—2x
From(2), y = 5
. . X -4 5
Table of solutions for equation (2) : = 5 R
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The two straight lines corresponding to the equations (1) and (2) intersect each other at one and only one
point A(2, 1).
(i) Geometrical interpretation of parallel lines
For example : 3x +2y =12, 3x +2y =18
3x+2y=121e,3x+2y-12=0
and 3x+2y=181.¢,3x+2y—-18=0

XA ———
S\, 3 Y -
v
12—-3x
From (1), ¥ = ;
2
. . X 2 4
Table of solutions for equation (1) : = 3 0
18—3x
From(2), y = > ;
) ) X 2 4
Table of solutions for equation (2) : = 7 3

Here, the two lines do not intersect, i.e., the two lines are parallel to each other.
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(iii)  Geometrical interpretation of coincident lines
For example : 5x +3y—-15=0, 10x + 6y—30=0
5x+3y—15=0
and 10x + 6y —30 =0

e —x
5 4 3 2 5
v
Y/
If we divide equation (2) by 2, then it becomes the equation (1). Thus, equations (1) and (2) will be
15—5x
identical and for both the equations, we have Y = 3 ;

X
Table of solutions for equations (1) and (2) : = 5 0

Here, the graph of the two equations are straight lines which coincide in a single line.

(Here, one equation s a constant multiple of the other equation).

TYPES OF PAIR OF LINEAR EQUATIONS
Inconsistent Pair of Linear Equations : A pair of linear equations which has no solution, is called an inconsis

tent pair of linear equations:

Consistent Pair of Linear Equations : A pair of linear equations in two variables, which has a solution is called
a consistent pair of linear equations.

Dependent Pair of Linear Equations : A pair of linear equations which are equivalent has infinitely many distinct
common solutions, such a pair is called a dependent pair of linear equations in two variables. Dependent pair of

linear equations is always consistent.

SOLUTION OF A PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

For any equation Ax + By + C =0, solution is an ordered pair that satisfies both the equations. There are two
methods to solve the pair of linear equations in two variables.

(1) Graphical Method

(11) Algebraic Method
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GRAPHICAL METHOD FOR SOLUTION OF PAIR OF LINEAR EQUATIONS

Pair of linear equations when represented graphically is shown by two straight lines. The following cases arises

when the pair of linear equations are represented graphically.

(1) The lines may intersect at a single point. Here, the pair of equations has unique solution (Intersection point)

(ie.,

consistent pair of equations).

(11) The lines may be parallel. In other words, the equations have no solution (i.e., inconsistent pair of equations).

(1) The lines may be coincident. In this case, the equations formed has infinitely many solutions (i.e., consistent pair

of equations).

Let us see the examples discussed previously, geometrically.

()x+y-3=0and2x+3y—-7=0
(i) 3x+2y—-12=0and 3x +2y—-18=0

(The lines intersect)

(The lines are parallel)

(i) 5x +3y—15=0and 10x + 6y —30 =0  (The lines coincide)

Geometrical interpretation of graphical methodu

(1 Intersecting lines : Lines /, and / intersects at a point (a, b)"So the system has unique solution
which corresponds to point of intersection. (Figure (1))
(11) Parallel lines : Lines / and /, are parallel. As there is no point of intersection, we say the
system has no solution. (Figure (i1))
(i)  Coincident lines : Lines / and /, are coincident. As every point of /, lies on / and /_ has infinite
points, so infinite solutions exists. Figure (ii1)
RN } YA J; z YA I,
I R XJ) lz
. L P
X €5 —>X  x€&—= >X  X€— >x
v v v
Y Y o
Figure (i) Figure (i) Figure (iii)

. . a b v . . . . .
On comparing the ratios —-, —- and —, finding nature of solution of pair of linear equations

a, b, C,

Two linear equationsax +by+¢ =0andax+by+c =0are

(i) intersecting, if —=—-

(i) parallel if 21 = 21

2 2 a’2 2 C2

a
C e e
=—1 (i) coincident, if —— —
a, b,

In fact, the converse is also true for any pair of lines.
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Example
The path of highway number 1 is given by the equation x + y =7 and the highway number 2 is given by the equation
5x +2y=20. Represent these equations geometrically.
Solution :
We have
x+ty=7
= y=7-x

X 1 4

In tabular form : |
Points| A B

Again, 5x +2y =20

(o))
(98]

 20—5x
=>¥= 5
X 2
In tabular form ; | S
Points|] C

We plot the points A(1, 6), B(4, 3) and join them to form a line AB. Similarly, we plot the points C(2, 5), D(4, 0)
and join them to get line CD. Clearly, the two lines intersect at the point C.

Example

: . a b c ) ) . . .
By comparing the ratios —, —and — | find out whether the lines representing the following pairs of linear equa-
a’2 2 C2

tions intersect at a point, are parallel or coincident :
() 5x—-y+7=0 ({)3x+y—-14=0
10x 2y +15=0 2x +5y-5=0
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Solution :

(1) Wehave 5x —y+7=0,10x -2y +15=0
Herea =5,b,=-1,¢, =7,
a,=10,b,=-2,¢, =15

a’l — bl Cl
We see that Z‘Eiz
Hence, the lines are parallel.
(i) We have 3x +y—14 =0, 2x + 5y -5=0
Here a =3,b =1¢ =-14,

a,=2,b,=5,¢,=-5

a_3b _leg -4 14
Now, 2 "™ 2%, 5'¢, -5 5
a b,

1
—=
We see that a, b,

Hence, the lines intersect at a point.

Example
Find the value of p for which the pair of linear equations 2px + 3y =7, 2x +y = 6 has exactly one solution.
Solution :
The given equations are 2px + 3y =7 and 2x +y = 6 has exactly one solution i.e., they are intersecting lines.
We write these equations in standard form :
2px+3y—-7=0
2x+y—-6=0
Here a =2p,b =3,¢c ==7
a,=2,b,=1,¢,=-6
a_2p_ b 3

a, 2 b, 1°

2

Since the lines are intersecting therefore

al bl
—=—>=p=3.
a2 b2

Hence, there will be a solution for all real values of p except 3.
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ALGEBRAIC METHODS OF SOLVING A PAIR OF LINEAR EQUATIONS
A system of linear equations can be solved algebraically by following three methods :-

(1) Substitution method

(2) Elimination method

(3) Cross — multiplication method

Substitution Methodn

In this method we express one variable in terms of other in any one of the equations and substitute this in the other

equation as follows :
Steps :
(1) Express one variable (say y) in terms of other variable (say x) from one of the given equations.

(11) Substitute this value of y in the other equation to get a linear equation in one variablei.e., in terms of x,

which can be solved.
(1i1) Substitute the value of x obtained in step (ii) in the equation used in (i) to get the value of'y.
Note : (i) We may interchange the role of x and y in the above steps.

(i1) Sometimes we may get statements with no variable. If the statement is true we can say that the

equations has infinitely many solutions, otherwise we can say that the equations has no solutions.

Focus Point

o We have substituted the value of one variable by expressing it in terms of the other variable to solve

the pair of linear equations thats why, the method is known as the substitution method.

Example n

Solve the following pair of equations by substitution method.

7x—15y=2and x+2y=3

Solution :

Here 7x-15y=2 (D)
Xx+2y=3 ..(2)

From equation (2), x=3 -2y ..(3)

Now, substituting the value of x in equation (1), we get

7(3-2y) - 15y =2=>21— 14y — 15y =2
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—  —29y=-19,y=19/29

Substituting value of 'y in equation (3), we get

19) 49
x=3-2|7=|T=2

29) 29

Therefore, the solution is X = Yyl

erefore, the solution is 29,}’ 29
Example
Solve 2x + 3y —9 =0 and 4x + 6y — 18 = 0 by substitution method.
Solution :
Here 2x+3y—-9=0 (D)

4x +6y—18=0 ..(2)
. 9—-2x

From equation (1), 3y=9-2x =>y= 3 A3)

Substituting y from equation(3) in equation(2), we get

9-2x
—|-18=0

4x+ 6 3

=4x+2(9-2x)—18=0=>4x+18-4x—-18=0 = 4x—-4x+18-18=0
= 0=0, which is true statement.

Hence, the given pair of linear €quations has infinitely many solutions. Let us find the solutions. Putting x =k (any

real constant) in equation(3), we get y =9 — 2k/3

Hence, x =k, y =9 — 2k/3 is the required solution where k is any real number.

Elimination method u
Elimination method involves removing one of'the variables by method discussed below.
Let ax+tby+tc =0 ... (D)
ax+by+e¢e=0 .. (2)
be the given pair of linear equations.
Step 1 : Multiply the equations (1) and (2) both by some suitable non—zero constants to make the coefficients of
one variable (x or y) numerically equal in both the equations.
Step 2 : Now add (or subtract) one equation to the other (or from the other) so that one variable gets eliminated.
First possibility
We get alinear equation in single variable x (or y)
It gives x=x, (say). Then proceed to step 3.
Pair of linear equations in two variables (JETS SRR ETs IRy | 55 |
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Second possibility

We get a true equation involving no variable. Therefore, the given pair of linear equation has no solution.

Step 3 : Substituting x =x, obtained in step 2 in either of the given equation (1) or (2) and to get the value of the

second variabley =y, (say).

Thus, we get (x,, y,) as the unique solution of the given pair of linear equations.

Example n

Solve forxandy :

X—H_'_y—lz&x—l_l_y—H_
2 3 3 2

Solution :

X+1_|_y__l:8
3
S 3x+3+2y—2-48

= 3x+2y=47 D)

x—1 y+1
And T"‘ N 9
=2x—-2+3y+3=54 = 2x +3y =153 ..(2)
Multiplying equation(1) by 2 and equation(2) by 3, we get
6x + 4y =94 ..(3)
6x + 9y =159 ..(4)

Subtracting equation(3) from equation(4), we get

We have

Sy=65=>y=13
Putting y= 13 in equation(1), we get
3x +2(13) =47

21
=>3x=47-26>x= ?27

Hence,x=7andy =13

Example

Solve : 9x —4y =8 and 13x + 7y = 101.

Solution :

Ox-4y=8 . (D)

3x+7y=101 ... (2)

Multiplying equation (1) by 7 and equation (2) by 4, we get
63x-28y=56 ... (3)

52x +28y=404 . (4)

Adding equation (3) and equation (4), we get
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115x =460 => X = @ =
ARG TT:
Substitute x =4 in equation (1), we have

9(4)— 4y =8 =36-8=4y

28
:—:7

=Y 4
Lx=4,y=T.

Cross-multiplication methodu

Consider a pair of linear equations in two variables in standard form as

ax+by+c =0 ~..(D

ax+by+c =0 ..(2)

Use the given diagram to find the solution of the pair of linear equations by cross multiplication method.
X y 1 X y 1

b, c, a, b, b, C, q b,
b2 C, a, b2 b2 C, a, bz
We can write the solution in the following form :

X - y - 1

b1C2 _bzcl Ga, —Ca; albz _azbl

b1C2 _bzcl Ga, —Cq
Hence, we get x = andy = whereab —ab #0
’ albz _azbl albz _azbl ’ 12 21

Example n

Solve the following system of equation by cross—multiplication method.
2x+3y+8=0
4x+5y+14=0

Solution :

The given system of equation is

2x+3y+8=0
4% + 5y +14=0
By cross—multiplication, we get
X B y B 1
3 8 B 8 2 B 2 3
5 14 14 4 4 5
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X _ y _ 1
T 3x14-5x8 4x8-2x14 2x5-4x3
42-40 32-28 10-12 2 4 -2
X x—tmd Y= 5y-
=5 ; =x=—land ; =y=2

Example n

Solve 3x —y -2 =0, 2x +y—8 = 0 by method of cross—multiplication.
Solution :

The given system of equation is

3x-y—-2=0
2x+y—-8=0
Using cross—multiplication method, we get
X _ y _ 1
-1 2 22 3 3 -1
1><-8 -8><2 2><1
oox oy 1 ox_y 1
(8+2) (-4+24) (3+2) 10 20 5
x 1 y 1 10 20
:>E=§and%=§:>xz?andy=?
Sox=2andy=4.

Hence, x =2 and y =4 is the required solution.

EQUATION REDUCIBLE TO A PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

These equations are not linear but can:be reduced to linear form by making some suitable substitutions.

The illustrations will make it more clear.

Example

Solve the pair of equations :
g+§: 13 and B4 _ -2
Xy Xy
Solution :

Let us write the given pair of equations as

1

X

1

y

2 +3

=13 (1)
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(-

These equations are not in the linear form.

1
However, if we substitute < p and ; = 4 in equation (1) and (2), we get

2p+3q=13and Sp—-4q=-2
So, we have expressed the equations as a pair of linear equations. Now, we can use any method to solve these
equations and get p=2, q=3.

1 1

Thenweputq=—andp=— .
y X

Substituting the values of p and q we get

LR IO B |
X le,Xx=7 an y le,y=7.
Example

Solve the following pair of equations by reducing them to a pair of linear equations.

L, 1 _, 6 3
x—-1 y-2 x—-1 y=-2
Solution :
Let us put 1 P and y—2 = 4. Then the given equations can be written as :
ptq=2and 6p—-3q=1

. . 11
On solving these equations, we getp = 5 and q= 5

1 16
Now, we have =— > T7x-T1=9=2T7x=16=>x=

x—1 9 7
v-2 9 =9=lly=22=y="17 ence, X = 7,}’ TE
Example

A boat goes 12 km upstream and 40 km downstream in 8 hours. It can go 16 km upstream and 32 km down-
stream in the same times. Find the speed of the boat in still water and the speed of the stream.

Solution :

Let the speed of the boat in still water be x km/hr, and the speed of the stream be y km/hr then speed of boat in
downstream is (x +y) km/hr and the speed of boat in upstream is (x — y) km/hr.

Case (1) : Distance covered in upstream = 12 km
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12
. Time= —hr
X—-y
Distance covered in downstream = 40 km
40
- Time = hr
.. Time Xty

Total time is 8 hrs. Therefore,
12 40
_l’_
X—-y Xty

=& (1)
Case (i1) : Distance covered in upstream = 16 km

16

hr

.. Time=

Distance covered in downstream = 32 km

32
Xty

hr

.. Time=

Total time is 8 hrs. Therefore,

l6+32

x—y xty =8 (2)
1
Putting =u and = v equation (1) and equation (2) becomes
X—-y Xty
3u+10v=2 3)
du+8v=2 A 4)
Multiplying equation (3) by 4 and equation (4) by 5 and subtracting, we get
1
—-8u=-2 LU= 1
Putting u = % in equation (3), we get v= %
1
Now, u= 7 and v = 3
1 1
:>X—y:Z >x-y=4 (5)
1 1
:>X+y:§:>><+y=8 ..... (6)

On solving equation (5) and equation (6), we get x=6 and y =2
Hence, speed of the boat = 6 km/hr and speed of the stream =2 km/hr.
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Solve the following system of equations by

using substitution :
(atb)yx+t(a—-b)y=a*+Db?
(a-b)x+(a+tb)y=a’+Db?
The given system of equation are :
(a+tb)x+(a-b)yy=a’+b? (1)

(2)
From (2), we get (a+b)y=a’+b*—(a—b)x

(a-b)x+(a+tb)y=a’+Db?

(a’+b) (a=b)

=25 @tb) (atb) ..(3)
@b @-b)
Substituting Y @tb) (ath) in(1),we
get
@+6) @-b) | .

@*b)x+@=b) "3y (@b

(a-b@’'+b") @b’ _ , .,
= (a+b)x+ . i, <2 +b

a’+b*—2ab
— (a+byx— |————|x

atb
(a-b)@@’+b>)
= 24+ b%) —
(8’ +b%) b
a’+b*-2ab
= (a+tb)x— T aib X

= (@+b) ll—ﬂ
atb

sE.H

Ans.

(a®+2ab+b*)x—(a’ —2ab+b*)x
=

atb
_ (a2+b2)[a+b—a+bj
a+b
4ab <= (a®>+b*)2b
atb atb
2 b2
— dabx = 2b (a + b?) = x = ;;

Putting the value of x in (3), we get

_a’+b’ (a-b) y a’+b’
atb (atb) 2a

@?+N>P_@—b>

=Y~

a+b 2a
_ a’+b*|(2a—a+b
atb 2a
a’+b’|(a+b a’+b’
= V= =>y=
at+tb 2a 2a

2 2 2 2
a‘+b andy:a +b .

Hence, the solutionis x =
2a 2a

The area of a rectangle increases by 76 square units,
if the length and breadth is increased by 2 units.
However, if the length is increased by 3 units, and
breadth is decreased by 3 units, the area gets
reduced by 21 square units. Find the length and
breadth of the rectangle.

Let the length of the rectangle be x units and the
breadth be y units.

[e1]
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Then, (x+2)(y+2)=xy+76

= 2x+2y+4=76

(1)
In the second case : (x +3) (y —3) =xy —21

=>x+y=36

= 3y-3x-9=-21

= 3x-3y=21-9=12

=>x-y=4 ..(2)

From (1),y=36-x

Substituting the value of y in (2), we get
Xx—[36-x]=4=>x-36+x=4

= 2x =40 .. x=20units

and y =36 —20 = 16 units

Hence, length = 20 units and breadth = 16 units.

Solve the following system of equations by the
method of cross—multiplication :

a b ab®>  a’b

= =0,—F—=a’+b’ ; where x = 0,
X y X y

y=0

The given system of equationsare ;

a b
R
7y (1)
2 2
D @ib)=0 )
X y

Putting 2 —u and ; =vinequations (1) and (2)
X

system of equation reduces to

u-v=0andbu+a’v—(a?+b*)=0

N 4 |

Ans.

By the method of cross—multiplication, we have

u v 1

-1 0

0 11 ><
a2><-(a2+b2) _(az 4 b2)><b2 b2 K

u v 1
= a7 +b>  @+b) a+b

u 1
= = —u=1 and
a’+b> a’+b?
v 1
= =>v=1
(@*+b’) a’+b’
Now, U=—=1=x=a
v b—l b
=— 1\, =
y y

Hence, the solution of the given system of equations
isx=a y=b

N 12 _1
2(2x+3y) 7(3x-2y) 2

Solve :

7 N 4
2x+3y 3x-2y

2

where 2x + 3y # 0 and 3x -2y =0

1
Putting 2x 13y P and 3x -2y d the given
equation becomes
L Y Y 1
YT == q= (D)
and 7p +4q =2 ..(2)

[ez]
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Subtracting equation (2) from equation (1), we get | QE.

5 1 <2 yz
= == Solve: 2x*+ 3y* =35, —+2—-=5
200=5=4¢ 20 2 olve: 2x* + 3y LT3
1 Ans. Letx*=u,y*=v
Putting q = 1 in equation (2), we get
u v
= 2u+3v=35and - +—-=95
1] 2 3
Tp+4|7|=2=>Tp+1=2
P4 P = 2u+3v=35 (1)
and 3u +2v =30 ..(2)

1
= 7p=2-1=1=PpP= 7 Multiply (1) by 3 and (2) and subtracting them, we

get 6u + 9v —6u —4v =105 - 60
1 1

— —— _ = 5v=45=>v=9
Now, P 2%+ 3y 7:>2x+3y 7 ..03)
Substituting v=9in (1), we get 2u+27=35
1 1 N - 2— 2 _
= = 3x-2y=4 o, = 2u=8=>u=4 = x=4,y°=9

15y 3

. X =+2 y=43 is the required solution.
Multiplying equation (3) by 2 and equation (4) by 3,

we get
4x + 6y = 14 ...(5)
Ox —6y =12 ..(6)

On adding equation (5) and equation (6), we get
13x=26=>x=2

One putting x =2 in equation (3), we get
202)+3y=7=3y=7-4=3=>y=1

Hence, the solutionisx=2,y=1.
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The line represented by the equation 3x —4y =12
cuts x-axis at the point.

(A)(0,3) (B)(3,0)

(©) (4,0) (D) (4,0)

The line represented by the point equation
4x + 5y — 20 =0 cuts y-axis at the point.
(A)(0,-5) (B) (0,-4)

©) 0,4 D) (0,5)

Which of the following point lies on the line
represented by 2x + 7y = 19?7

(A)-1,3) (B)(1,-3)
(©)(-3,5) D)(5,2)

The value of a for whichx=2y=-l1isa
solution of the equation 3ax + Say = 2 is

(A)-2 (B)3

©)-1 (D)2

The abscissa of a point lying ony —2x =3 is -3,
then its ordinate will be -

(A)=3
©)2

(B)=2
(D)-1

The points (-2, 0) and (3, 0) lie on

(A) y-axis
(B) x-axis

(C) line parallel to y-axis
(D) line3x-9=0

The distance of point (-3, 4) from origin is

(A) 3 units
(C) 5 units

(B) 4 units
(D) 2 units

8.

10.

I1.

12.

13.

14.

The lines 4x +6=0and x= —5 are

(A) parallel
(C) meet at origin

(B) perpendicular
(D) none of these

The lines 2(x +3) =3(x+9) and
y(a+1)=2(y-5)are

(A) parallel
(B) perpendicular

(C) both parallel to x-axis
(D) both parallel to y-axis

The graph of y =—9 is a line parallel to

(A) x-axis
OC)x=-9

(B) y-axis
(D) none of these

Anequation of the type ax + by + ¢ =0, where

a#0,b#0, c= 0represent aline which passes
through

(A)(2,4)
©@G.2)

The graph of 2x + 1 =0 and 3y -9 = 0 intersect

at the point
1 1
—,-3 ——,-3
(D) none of these

1
(©) [—573j

An equation of the type ax + by + ¢ =0, where

(B) (0,0
(D) none of these

a=0,b=0, c=0represent aline parallel to

(A) x-axis
(O x+y=0

(B) y-axis

(D) none of these

The area of the triangle formed by x + y= 10 and
the coordinate axis is
(A) 50sq. units

(C) 40q. units

(B) 25 sq. units
(D) none of these

[&7]
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15.

16.

17.

18.

19.

20.
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The distance betweenx =+ 201s

(A) 20 units
(C) 40 units

(B) 30 units
(D) none of these

Ram’s age is thrice of Shib’s age. After 10 years
Shib’s age will be half of Ram’s age, then difference
of their ages is

(A) lyear
(C) 15 years

(B) 10 years
(D) 20 years

3x+7y=061and l1x+y=51, then (y x) =

(A)3
(€5

B)4
(D)6

In crossing a distance of 30 km. Atakes 2 hrs
more than B. If A doubles his speed, he would

have taken 1 hr less than B. Then their speeds are

(A) 5 km/hr and 7.5 km/hr
(B) 5.5 km/hr and 7.5 km/ hr

(C)4.5 km/hr and 5.5 km/hr
(D) none of these

A boat goes upstream 30 km and downstream 44
km in 10 hours. It also goes upstream 40 km and
downstream 55 km in 13-hours. Then the speed of

stream and that of boat are

(A) 5 km/hr and 3 km/hr
(B) 8 km/hr and 3.5 km/hr

(C) 8 km/hr and 3 km/hr
(D) none of these

The two lines y = mx and y = 2mx intersect at the

point
(A) (m, 2m) (B) (2m, m)
(C)(0,0) (D) none of these

21.

22.

23.

24.

25.

X
The value of x in <l =—1lis

X +
1
(A0 B) 3
1 1
© 5 (D) S

The graph of x + 2y =5 and x = 1 intersect at the

point
(A)(1,2) B) (2, 1)
(©)(1,0) (D) none of these

1
The pointA[_3ma ;j ,m>0 liesin

A)i ¥ quadrant B) 2™ quadrant
(A) g q
C) 3 quadrant D) 4* quadrant
(€)3%q q
The graphof liney =k, is
(A) perpendicular to x-axis
(B) parallel to y-axis
(C) perpendicular to y-axis

(D) none of these

The equation of x-axis is

(A)y=0 (B)x=0
C)x+y=0 (D) none of these

PARAGRAPHTYPE

PASSAGE #1

The graph of the linear equationax +by +¢=0
is a straight line. If the equation does not contain
the constant term, then the graph of equation will
pass through origin. If (x, y,) is a solution of the
equation ax + by + ¢ = 0, then it will also lie on
the graph of the equation and vice-versa. Based
on the above passage, answer the following

questions.

[e5]
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26.

27.

28.

29.

30.
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Graph of the equation 3x — 7y =0
(A) Passes through the origin

(B) Does not pass through the origin
(C) Is a straight line parallel to x-axis
(D) Is a straight line parallel to y-axis

If the point P(2a— 1, a — 2) lies on the graph of

1
the equation x —y = Y then the value of a is

1 3
(A) S (B) 3

5 7
©) 3 (D) 3

The definite solution of the equation ax —by =0
is

(A) (0, 0) (B) (a, b)

(C©)(O,-1) (D) (=1,0)
PASSAGE-II : The system of linear equations is
given as 4x — (3k +2)y =20 (k- 3)x— 10y =40,

where k # 0. Based on the above equations, answer

the following questions.

If'the given system of linear equations has infinitely

many solutions, then the value ofk is
(A)0 B)1
(©)-1 (D)2

Ifk =4, then the set of linear equations has

(A) No solution (B) Unique solution

(B) Infinite solution (D) Data insufficient

31.

Ifk = 0, then the given system of linear equations

has
(A) No solution (B) Unique solution
(B) Infinite solution (D) Data insufficient

MATCH THE COLUMN TYPE

32.

Match the following :

Column -1 Column — 11
(P) The value of k for which (14

(2, 1) is a solution of the

equation 3x +2y =k is

(Q)Egquation of a straight line (i) 8

at an angle of 45° with the
positive x-axis is

(R) If (a, — 2) is a solution of (1i1) y-axis
x +y=2, then the value of a is
(S) The graph of the equation (iv)y=x
x =4 1is parallel to

(A)P—(i1), Q—(iv), R = (1), S — (iii)

(B) P —(iv), Q —(ii), R — (i), S — (iii)
(C)P—(i1), Q- (iii), R = (iv), S— (1)

(D) P - (1), Q- (iv), R—(i1), S — (iii)

[e6]
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33.  InEuropean countries temperature is measured
in Fahrenheit, whereas in Asian countries, it is
measured in Celsius. The linear equation that
converts Fahrenheit to Celsius is

1
C=5 (F-32)%5.

Space for Notes :

Match the temperatures given in List — I with | _ _ - _ _ . _ _ _ _ _ _ _ _ _ _ __ __ ____________

temperatures given in List — 1.

Column -1 Column —1I

(P)26°CinF = (1)104° | oo oo
(Q)64°FinC = ()89 | Tmm T T o s m s s s - o—m—mo—-—--—--
(R)48°FinC= (iii)788° | TTTTTTTTTTTST T TT TS T Tmmmmmmmmmmes

(S)40°CinF=  (iv)17.8°
(A) P —(iv), Q — (i), R — (iii), S - (ii)

(B)P—(iii), Q— (iv), R— (i), S— (1) | __ A
(C)P—(iv), Q—(if)), R— (i), S= (i) =~ = | === == mmmmm oo oo

(D) P —(i1), Q—(1), R—(i1), S — (iv)
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Find the value of ‘a’ sothatx=-3,y=2isa

solution of'the equation 4ax + 9 (2 +ay) =0.
Find the four solutions of'the equation
3(x+2y)—(x+y) + 13 =0.

Plot the points A (0, 2), B(-3, 2), C (-3, 5) and
D (0, 5) and join AB, BC, CD and DA. What
figure do you obtain ?

Draw arectangle whose sides are rerpresented by
the straight linesx=-1,x=5,y=2andy=-3.

Draw the graph of'the following equations using
the same pair of axes:

()y=3x+5
(i) 3x—y=7
Are these lines parallel ?

Draw the graphs of x + y=3 and 3x — 2y =4.
Also find the coordinates of the points where the

two lines intersect.
Expressy interms of x, it being given that
2x —3y+ 11 =0. Check whether the point

(-4, 1) lies on the line represented by the equation
2x -3y +11=0.

A squareis formed by thelinesx =2, x=6,y=35,
y =9. Acircle is inscribed in it. Find the centre of

the circle.

Show that x=m+/, y=m+ /is a solution of the
equation (x +y) (m*+ /#) — 2 (m* + F) = m/(x+y).

Ifthe point (k, k?) lies on the graph of the equation
x +y =6, then find the value/values of k.

SHORTANSWER TYPE

a’+ab+b? ab

Check whether x = T’y:_ Aib S

solution of the equation ax + by = a”.
Prove that the triangle formed by the lines y =0,
4x +3y =12 and 4x — 3y + 12 = 0 is an isosceles

triangle.

1
If [;, bj lies on the equation 2ax + 4y =2, then

find the value of b.

The cost of 6 cows are same as cost of 8 goats. If
cost of 9 cows and twice numbered goats is Rs.
9000, then find the cost of 3 cows and 6 goats ?
A and B ate two cities 100 km apart. From these
two cities two'cars start moving in same direction
and they meet after 5 hours. Ifthey moved to-
wards each other then they would meet after 1

hour. What were the speeds of the cars ?

LONGANSWER TYPE

1.

The denominator of a fraction is 4 more than twice
the numerator. When both the numerator and the
denominator are decreased by 6, then the denomi-
nator becomes 12 times the numerator. Determine
the fraction.

The sum of the digits of a two digit number is 8. If
18 is added to the number, then the resultant
number is equal to number obtained by reversing
the digits of the original number. Find the original
number.

Find the value(s) of k for which the system of
equation kx —y =2, 6x — 2y =3 has.

(1) aunique solution

(1) no solution

(e8]



3 MATRIX I Class— 10 [Mathematics] [

Ten years ago, father was twelve times as old as
his son and ten years hence, he will be twice as
old as his son will be. Find their present age.

21
X+y X-y

Solve =11and

5 4
- =8.
X+y X-y

TRUE / FALSE TYPE

1.

A linear equation 2x + 3y = 5 has a unique

solution.

All the points (2, 0), (-3, 0), (4, 2) and (0, 5)

don’t lie on the x-axis.

The graph of the equation y = mx + ¢ passes
through the origin.

Every point on the graph of a linear equation in
two variables does not represent a solution of the

linear equation.

The graph of every linear equation in two variables

need not be a line.

FILL IN THE BLANKS

1.

2.
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a:b=7:3anda+b=30, thenb=

Ifx+y=k,x—y=nandk>n, thenyis .

(positive/negative)

The graph of x =—21s a line parallel to the .
(x-axis/y-axis)

The grpah of the equation 3x + S5y =7isa

line. (straight/vertical/horizontal line)

The pair of equations x =—-3 & y = 7 graphically

represents lines. (parallel/intersecting)

ANALYTICAL PROBLEMS & BRAIN TEASER

1.

wn

Draw a quadrilateral whose sides are represented
by graphs of the equationx =0, y=0, 2y — 3x —
1 =0 and 5x — y — 10 = 0. Determine the

coordinates of the vertices of the quadrilateral.

Draw the graphs of y=—9 and x — 2 =y and find

the point of intersection, if any.

The coordinates of the point A are (X, y), where x
<0 andy > 0. If the line segment OA (O is the
origin) makes an angle of 150° with the positive
x-axis, then by what angle (anticlockwise) should
OA be retated so as to make x positive and y

negative ?

The graph of the equationy=x,x=aandy=>b
intersect each other at point P as shown in the
figure. Find the value of ZSPO.

%
St M

L Y=bR]| /] v,
v ! P

. v R
Q 2
L v TVVLL

v

If p and q are whole numbers, then find the number
of ordered pairs (p, q) which satisfy the equation
2p +3q=25.

[&9]
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NUMERICAL PROBLEMS

1.

Ifthe system of equations 2x + 3y =5,

4x + ky = 10 has infinitely many solutions, then
find k.

The difference between a two digit number and
the number obtained by interchanging the digits is
27. What is the difference between the two digits

of the number.
Ifthe system of equations 4x + 6y =7,

4ax +2 (a+b)y =28 has infinitely many solutions,
if b =ka. Find value of k.

A boat covers 24 km upstream and 36 km

downstream in 6 hours while it covers 36 km

1

upstream and 24 km downstream in 65 hours.

The speed of the currentis  km/hr.
By solving equations 3x + 4y = 25 and

4x + 3y = 24 with help of cross-multiplication

X 1
method we obtain ; = % = E . Then find the value
b2 _ 2
of a )
c

Space for Notes :
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EXERCISE-I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
C C A D A B C D B A B C A A C
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
D A A C C D A B C A A B A B B
31 32 33
B A B

EXERCISE 11

VERY SHORTANSWERTYPE

l.a=-3 2.(1,-3);(-4,-1);(6,-5);(-9,1) 3. asquare S.yes 6.(2,1)
7.y=2XF 114 1)lies on the line 8. (4.7) 10.k=2,-3
SHORTANSWER TYPE

l.yesitisasolution. 3.0 4.Rs. 3000 S.60km/hand 40 km/h

LONG ANSWERTYPE
1. required fraction = % 2. number is 35 3.()ifk=3, (1) k=3
4. Father = 34 years and son = 12 years . XS g, y =L :
312 312
TRUE / FALSE

1. False 2. True 3. False 4. False 5. False

FILL IN THE BLANKS
1. 9 2. negative 3. y-axis 4. straight 5. intersecting

ANALYTICAL PROBLEMS & BRAIN TEASER
1
1. [O, 5},(0,0),(2,0),(3,5) 2.(-7,-9) 3.Between 120°and 210° 4. 135° 5. 4

NUMERICAL PROBLEMS
1. 6 2. 3 3. 2 4. 2 S. 49
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SELF PROGRESS ASSESSMENT FRAMEWORK
(CHAPTER : PAIR OF LINEAR EQUATIONS IN TWO VARIABLES)

CONTENT

STATUS

DATE OF COMPLETION

SELF SIGNATURE

Theory

In-Text Examples

Solved Examples

Exercise 1

Exercise 11

Short Note-1

Revision - 1

Revision - 2

Revision - 3

Remark

NOTES:

1. In the status, put “completed” only when you have thoroughly worked through this particular section.

2. Always remember to put down the date of completion correctly. It will help you in future at the time of revision.
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QUADRATICS EQUATIONS

Concepts

Introduction
1. Quadratic polynomial
2. Polynomial equation

2.1  Quadratic equation
2.2  ZeroS of a quadratic equation
3. Solution of quadratic equation
3.1 By factorisatio method
3.2 By completing the square METHOD
4. Nature of roots
5. Relation between roots and coefficients of a quadratic equaiton

6. Formation of a quadratic equation from given roots

Solved Examples
Exercise - I (Competitive Exam Pattern)
Exercise - Il (Board Pattern Type)

Answer Key
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INTRODUCTION

We are already familiar with the application of linear equations and system of linear equations in solving problems

related to our day to day life. However, to solve some problem we require the application of second degree
equation. Inthis chapter, We shall discuss equations in one variable in which the highest of the variable is two,

known as quadratic equations.

QUADRATIC POLYNOMIAL

A polynomial of degree two is called a quadratic polynomial. E.g. x2+4, x*— 5x + 6, x> ++/3x , /2 x> +2x—6.

A quadratic polynomial can have at most three terms namely, terms containing x*, x and constant.
The general format of a quadratic polynomial inx is ax* + bx + ¢, where a, b, ¢ are numbers and a # 0.
In quadratic polynomial f(x) = ax* + bx + ¢; a, b, ¢ the called coefficients.

If for x = a, where o is a real number, the value of quadratic expression becomes zero, then a is called zero of
ax*+bx+c

A quadratic polynomial has at most two zeros.

Note : f(x) = ax* + bx + ¢ is also called quadratic expression.

POLYNOMIAL EQUATION

Iff(x) be a polynomial, then f(x) = 0 is called a polynomial equation. Let f{x) be a quadratic polynomial, then f{x)
= 01is called quadratic equation. The general expression forming a quadratic equation is ax* +bx + ¢ =0 where a,
b,c € Randa=0.

QUADRATIC EQUATION

The second degree polynomial equations are commonly known as quadratic equation. 7.e., if P(x) is a quadratic

polynomial, then P(x) =0.s called a.quadratic equation. The general form of a quadratic equation is ax* + bx
+ ¢ =0, where a, b, ¢ are real numbers.and a = 0.

Case 1: Whenb#0, ¢+ 0, then quadratic equation is of the type ax* + bx + ¢ =0.

Case II: Whenb # 0, ¢ =0, then quadratic equation is of the type ax* + ¢ =0.

Case III: Whenb # 0, c =0, then quadratic equation is of the type ax* + bx =0.

Case IV: Whenb=0, ¢ =0, then quadratic equation is of the type ax*=0.

ZEROS OF A QUADRATIC EQUATION

Zeros of a quadratic equation : Zeros of quadratic polynomial ax* + bx + ¢ where a, b, ¢ are real number and

a # 0 is found by solving the corresponding equation ax? + bx + ¢ = 0 called a quadratic equation.
Ifthe real number o and 3 are two zeros of the quadratic polynomial ax* + bx + ¢, then o and [3 are roots of the

quadratic equation ax* +bx +c¢=0.
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There will be two roots for a quadratic equation and can be found by solving the equation ax* +bx + ¢=0.

Roots are also called solutions of ax* + bx + ¢ =0.
Example

Find whether

(1) x=2isazeroofx’*—5x+6.

(i) x=-4,x=-1arezeros of x*+ 5x + 4

1
() X :_E’X =~ arezeros of 6x* +5x + 1

Solution :
i x=2
SLxXPESx+6=2"-5(2)+6=4-10+6=0

S.ox=2isazeroof x*—5x+6.

(i) x=-4
LXE S A= (4P +5(—4) + 4
=16-20+4=0

oo x=—4isazeroof x>+ 5x + 4
x=-1
LxEHSx+H4=(-1)P+5(-1)+4=1-5+4=0
oo x=-liszero of x>+ 5x + 4
oo x=-4 and x =—1 are zeros of x* + 5x + 4.

1 1Y’ 1
(iii X:—E, .'.6X2+5X+l:6[—§j +5[_§j+1

S6x-241=2-220
3 3 3

9
.
x:—l, s 6x+5x+1=6[ -] +5) - L]41=2 20
4 4 4 16
| .
-'-XZ—E 1sazeroandX=—Z1snotazeroof6x2+5x+l.
Example

Ifx =2 and x =3 are roots of equation 3x* — 2kx + 2m = 0. Find the value of k and m.

Solution :

Since x =2 and x =3 are roots at the equation 3x*— 2kx +2m =0
and 3(3)*-2k(3) +2m=0

12 -4k +2m=0and 27 - 6k +2m =0

Chapter-4 Quadratics Equations Matrix : www.matrixedu.in
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Solving these two equations, we get k = % andm=9

SOLUTION OF QUADRATIC EQUATION

The zeroe’s of the quadratic polynomial ax* + bx + ¢ and the roots of the quadratic equation ax* + bx + ¢ =0 are
same and called the solution of the quadratic equation. We can find the solution of quadratic equation by the

following methods as explained below.

BY FACTORISATIO METHOD

Let ax? + bx + ¢ =0; a # 0 be a quadratic equation. Let it be expression into two linear factor (px + q)

and (rx + s) wherep, q, 1, s € Rsuchthat p=0andr =0, then ax’ +bx+c¢c=(px+q) (rx+s)=0

= px+tq=0orrx+s=0

S
— x=—Jand x=-2

p r
Example

Solve 81x*—64=0
Solution :
8Ix*—64=0

= (x)P*-(8) =0

= (9x+8)(9x-8)=0

X=——0r X=—
9 9

8 8

X = —§,§ are solufions-of 81x*— 64 =0

Examplen

Solve 5x*—7x-6=0
Solution :

5x2-7x-6=0

= x*-10x+3x-6=0
S5x(x=2)+3(x-2)=0
(x-2)(5x+3)=0
x—2=0o0or5x+3=0

u Uy

U

3
XZZOTXZ—% X=2, 3 are solution of 5x*— 7x—-6=0
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Example
Solve 0+ 22223 (.1 o
olve T+ (x=1,-2)
Solution :
x+1 )(—2:3 :>X+1+X—2_3:O
x—-1 x+2 x—-1 x+2
(x+D(x+2) +(x-D)(x-2)-3x-D(x+2) 0
x—D(x+2)
= x+tDHE+2)+x-1)x-2)-3(x-1)(x+2)=0
= —x*-3x+10=0 = —(x*+3x-10)=0
= x*+3x-10=0
= x+5(x-2)=0 = x=-5,orx=2

. x=-15, 2 are the solutions of the given equation.

BY COMPLETING THE SQUARE METHOD

In this method, we rewrite a quadratic equation in the form (x +ot)®>= ¢?. This method is called the method of
completing the perfect square, where c s a constant term. Following is a method to obtain the roots of the equation
by using method of completing squares.

Let the quadratic equation : ax*+bx +c¢c=0

b ¢
Dividing throughtout by a (a # 0), we get X~ + e + N 0

2
1 .
By adding and subtracting the square of [5 coefficient of Xj .

We get,

2 2
x* +2.[£jx+[£j —[ij +2=0
2a 2a 2a a

b ) b>—4ac
X+—| =
2a 4a3*

Ifb*—4ac >0, then /2 — 44¢ 1s a real number
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~b+yb’ -4
X = w (This is also called quadratic formula)
a

Note : Here D =b*—4ac s called discriminant of the quadratic equation ax* +bx+c¢=0

Example n

Find the roots of quadratic equation 4x? +4+/3x +3 = 0 by the method of completing of square.

Solution :

We have, 4x>+43x +3=0
3
Divide both sides by ‘4’, we get x* +4/3x +Z =0

— X2+\/§X=—%

2

S JM/EXJ{?T :_EJ{QI

1 . (B
Adding Ecoefﬁmentof X | ie | | onbothsides

4 2

B

) 3
Hence, roots of equation are — S and — >

Example
Find the roots of a’x* — 3abx + 2b? =0 by method of completing square.
Solution :

We have, a’x?— 3abx +2b*=0

b b’

= X =3—x+2==0 [Divide both side by a?]
a a

. 3bx+[3bj2 2b2+[3bj2

= -3— — | = =
a 2a a’ \2a

= 2b a’  4a’
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= 2b 4a* = 2a 2a
B b b
= 2a 2a 2a 2a
(b3 b
= 2a 2a 2a 2a
2b b
= X=— 0rXx=—
a
Examplen

Solve abx?* + (b* — ac)x — bc = 0 by using quadratic formula.
Solution :

We have, abx? + (b*—ac)x —bc=0

Comparing it with Ax* +Bx + C =0, we have
A=ab,B=b’-ac, C=-bc

D =B?-4AC = (b*— ac)* — 4(ab)(-bc)

=b* + a’c? — 2ab’c + 4ab’c = (b*+ac)*>0

So, the roots of the given equation are real and given by

" ~B++/D _ —(b*>—ac)++/(b’+ac)’

2A 2ab
~b’+actb’tac  2ac ¢
2ab 2ab d
b= —B-D _—b’+ac-b’-ac_=2b° b
2A 2ab 2ab a
c -b
Lx=22
b a

Example n

The sum of squares of two consecutive positive integers is 22 1. Find the integers.
Solution :
Let x be one of the positive integers. Then the otherisx + 1

Sum of squares of the integers =x* + (x + 1)* =221

X +x*+2x+1-221=0

2x*+2x—-220=0
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2(x*+x-110)=0

x-10)(x+11)=0 Sox=10orx=-11
consecutive positive integers are 10 and —11.

Example
A takes 6 days less than the time taken by B to finish a piece of work. Ifboth A and B together can finish it in 4

days, find the time taken by B to finish the work.
Solution :

Let B takes x days to complete the work. Then A takes (x— 6) days to do the same work.

R
Xx—6 x 4
Xx+x-6 1 2x—6 1
= (x—06)x T4 = X2—6X:Z
x?—6x=8x—-24 = x2—14x+24=0

= x*—12x-2x+24=0

= x-2)(x-12)=0

= x=2 or x=12

But x can’t be 2, so x =2 is rejected take x = 12

Hence, B alone can finish the work in 12 days.

I} NATURE OF ROOTS

We have already learnt that the roots of a quadratic equation with real coefficients can be real or complex. When
the roots are real, they can be rational ot irrational and, also, they can be equal or unequal.

Let a, B be the two roots of the quadratic equation ax* + bx + ¢ =0 and we have the quadratic formula to find o,

~b++b’—4ac

B, i e., ,a#0and b’—4ac>0

2a
since b”— 4ac determines nature of roots of equation ax* + bx + ¢ =0, hence it called discriminant of the quadratic
equation denoted by D.

So, a quadratic equation ax” + bx + ¢ =0 has

(1) complex conjugates roots, when D <0, means no real roots.

(i) rational and equal roots, when D=0

(i) rational and unequal roots, when D > 0 and a perfect square

(iv) irrational and uneuqal roots, when D > 0 and not a perfect square
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Example

Find the nature of roots of following equations :

(1) x*+3x+2 (i) x*+5x+7

Solution :

(i) Here, D=b*-4ac=9-(4 x 1 x2)=1, Hence D > 0 so roots are real

(ii) Here, D=b?—4ac=25-(4 x 1 x7)=-3, Hence D <0 so roots of the equation are not real, means roots
will be complex conjugates

Example

Find the values of p for which the quadratic equation 6x*+ px + 6 = 0 has real roots.

Solution :

D=b*-4ac=p’-4x6x6=p*— 144

As the equation has real roots D >0

LpP-122>0 = (pt+t12)(p-12)=0 ... (D)
(1) holds good if

i ptl1220andp-122>0

SLp=2-12,p>12

SLp=212 orP> -12
(i) p+12<0andp-12<0
SLp<-12andp <12 SLps-12
.. Required values of parep<-12orp=>12
Example
Determine whether the following quadratic equation have real roots and if they have, find them.
H)2x*+11x-6=0
(i) x*—6x+9=0
(i) x*+x+1=0
(iv)x*—4x-9=0
Solution :
(i) 2x*+ 11x—-6=0
Comparing this equation with ax* +bx +¢=0
Wehavea=2b=11,c=-6
Discriminant D =b*—4ac=11?-4(2) (-6) =121 + 48 =169

D> 0, given equation will have two distinct real roots say o, 3
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—b+vb’—dac  -11+169 -11+13 1

iven by o = —
SVendy 2a 4 4 2
b= —b-+b’—dac -11-4169 -11-13 _

2a 4 4

1
the two roots are 5 and -6

(i) x>?—6x+9=0
a=1.b=-6,¢c=9
D=b—4ac=(-67—4(1) (9)=36-36=0

) ) b —6
Equation has a repeated root givenby o0 = ——=— () =3
2a 2x1

(iii) x*+x+1=0
a=1,b=1,¢c=1
D=b—4ac=12-4(1) (1)=-3 <0
The equation does not have real roots.
(iv) x*—4x-9=0
a=1,b=-4,¢c=-9
D =b?—4ac = (—4)*— 4(1) (-9) =16 + 36 =52 >0

.. The equation has two roots given by

4+:52 4-52 X_4+J§ 452

2 2 o 2 2
4+2413 4-2J13 i.e-24132=/13 arethe required solutions.
2 72

RELATION BETWEEN ROOTS AND COEFFICIENTS OF A QUADRATIC EQUAITON

If a, B are roots fo ax* + bx + ¢ =0 then

o= -b++/b* —4ac B = ~b—+/b* —4ac
2a - 2a

b
a

_ (coefficient of x)

o + 3 = sum of roots = — ;
P (coefficient of x*)

constant term

oy = product of roots =— = ;
B=p a  coefficient of x*
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Focus Point

(1) A quadratic equation whose roots are o and B is given by x*— (ot + B)x + af =0
i.e. x*— (sum of roots)x + product of roots =0

(1)) Some important formulae :
1. o+ B =(+B)y-20p
(0 + B = (o +B) - 3ap (o + B)
oot + B = (o + B - 20°B°

- (@ =By =(o+ By - 40p

2
3
4
5 (xz_Bz:((x_B)(ochB)Z(OCJFB)\/(OHFB)#_“O‘[3
6. of — B = (o0 — B) (& + of + B?)

7. of = Bt = (0 +B) (a - B) (02 + B) = (& + B) (o — B) [0 + B)* — 20B]
8. o+ B = (o + B (o + %) — B (o + B)

Example

If o, B are roots of ax* + bx + ¢ = 0. Find the quadratic equation whose roots are.
: y oo B 11
O 2a, 2B (i) a+3,+3 (ii1) 24 (1v) gag

Solution :

o, B are roots of ax> + bx+¢ =0

oa+f= —E, af= it
a a
(i) We have to find the equation whose roots are 2o, 23

... for therequired equation

b 2b
sum of roots = 2a+ 23 = 2(a + ) = 2[——} =——
a a
c) 4c
product of roots = (20) (2B) = 4op = 4 N = '
.. The equation whose roots are 2o, 2f3 is.
x? — (sum of roots)x + (product of roots) =0
Chapter-4 Quadratics Equations Matrix: www.matrixedu.in
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, 2b 4c
X +:X +?=0 je. ax’+2bx+4¢c=0

b

(i) Sum=a+3+B+3=a+B+6=——+6=
a

product=(a+3)(B+3)=apf+3a+3+9

B 3 9 E_ﬁ+9_c—3b+9a
=of +3(a+B) + = P

.. required equation is x* — (sum of roots)x + product of roots =0

) [—b+6aj [c—3b+9aj
X" — X + =0
a a

i.e.ax?*— (-b+6a)x +(c—3b+9a)=0

(iii) sum:%JrE:O“FB:—b/a _ b

4 4 4  da
Product = ExP = ©
ot =% "4 16a

4a 16a

. o b
.. Required equation is x” —[——jx +-5 20 je 16ax2+4bx+c=0

o B o cl/a C

IR
product o B

: ) . b a
. required equationis x° — [——j X +—==0
c

ie. cx*+bx+a=0

Example
1
If sum of the roots of the equation +
x+a xX+b
Solution :
1 1 1
We have + -

X+a x+b:c
= x*+(a+b-2¢c)x+(ab—bc—ca)=0

Let a, 3 be the roots of the equation.

Givena+p=0 = —(a+tb-2¢)=0 = ¢c=

. . 1
= iszero, then prove that the product of roots is — 5 (a’+b%)
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+b)’
ap =ab —bc—ca=ab —c(atb) =ab— % Using equation (i)
_ 2
= M = —l(a2+b2)
2 2
Example

For the quadratic equation ax* + bx +x =0 ; a # 0 find the condition that :
(1) onerootis reciprocal of the other

(i) one rootis ntimes the other root.

Solution :

We have ax* +bx+¢c=0;a=0

b
Let o, B be root of the equation then 0+ =— A

I
e

and of = g ...... (i)

1
(i) Let B= o then off =1

C . . A
— —=1 orc=a, which is required condition
a

(ii) Let B =no

Now from equation (1) and (i1)

b c
o+no=—— gnd oL.not =—
a a

a:l dna2_3

a(n+1) an _a

- 2_3 nb® ¢
= am+r)| a = 2Z0+1) a

= ac(n+1)’=b’n

Which is the required condition

[ FORMATION OF A QUADRATIC EQUATION FROM GIVEN ROOTS

If o, 3 be the roots of a quadratic equation then the quadratic equation is given by:
XX—(a+B)x+af=0ie

x* — (sum of roots)x + product of roots =0
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SE.
Deepak and sudhir together have 26 marbles. Hoth
of them lost 3 marbles each, and the product of the
number of marbles they now have is 91. We want to
find out how many marbles they had to start with.
Represent the above problem mathematically in
terms ofa quadratic equation.

Ans.  Let the number of marbles Deepak had = x, Then

the number of marbles Sudhir had in the beginning =

(26 —x).

[ .- Deepak and Sudhir together have 26 marbles]

The number of marbles left with Deepak after losing

3 marbles = (x — 3)

The number of marbles left with Sudhir after losing

3 marbles = (26 —x —3) = (23 —x)

According to question, we have (x—3) (23 —x) =91

= 23x-x*-69+3x =91
= x*+26x-69-91=0
= x*+26x-160=0
= x?-26x+160=0

Hence, the required quadratic equation is
x?—-26x+160=0

sE.H

A train travels a distance of 720 km at a uniforms
speed. If the speed has been 12 km/hr less, then it
would have taken 2 hrs more to cover the same
distance. Represent the above problem
mathematically in terms of'a quadratic equation.
Let the uniform speed of the train be x km/hr.

Time taken to travel 720km = E hrs
X

When the speed is reduced by 12 km/hr, the time

720
(x—12)

Ans.

takento travel 720km = hrs

e 720 720
ccording to question, *-12) x
1
— 720x 1
(x—12) x
—, 720x x—(x-12) =3
x(x—12)
L 720x—2 3
x(x—12)
= 720x12=3xx(x-12)
720x12
= x(x-12)= 3
= x*-12x =720%x4

= (1 x3=12x — 2880 = 0 is the required quadratic
equation

SE.F}

If roots of the equation (a? + b*)x*— 2(ac + bd)x +
a ¢

(c*+ d?) =0 are equal, prove that b d

(a2 +bH)x*—2(ac +bd)x + c*+ d*=0

Here A=a’+b? B=-2(ac+bd), C=c*+d*

Ans.

"." Roots are equal . D=0=B*-4AC=0

= 4(ac+bd)*—4(@*+b}) (c*+d)=0

= 4[a’c’ + b*d? + 2abed — a’c? — a*d? — b’¢?
-b%d*]=0

= —4[a*d* + b’*c* —2abcd] =0

— (ad—bcf=0 = ad=bc = ——-—

b d
0N 4 |

Solve for x : 4x* — 4a’x + (a*—b*) = 0.

We have, 4x*> — 4a’x + (a*—b*) = 0.

= (2x)* -2(2x)(a*) + (a*)*-b*=0

= (2x-a’)*-(b?)*=0

= (2x-a*+b)(2x—-a’-b?)=0
[a>—b*=(a+b)(a—b)]

Ans.

Chapter-4 Quadratics Equations
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a’—b’

If2x —a’+b*=0, then x =

and if 2x —a*—b*=0, then x = a 40’
Hence, x = a b , a4’
2 2
sE.H
Solve : 56D+ 589 =534 1
Ans.  We have, 567D + 50 =534
= 5. .5+5.5*=126 = 5% 5+§—f:126
Let 5*=y
25
= Sy+— =126
y
= Sy*-126y+25=0
= S5y*-125y-y+25=0
= Sy(y—25)-1(y—-25)=0
= (y=-25(y-1)=0
Ify—25=0, theny =25, i.e 5°=25
or 5*=5? T x=2
If 5y—1=0, then YZ%, ive. 5*=5"1
Sx==1
Hence, x=2, -1
sE.I3
Solve for
X! ! + ! + ! :l
x-Dx—-2) x—2)(x-3) -3)x—4 ©6
Ans.  we have,
1 1 1 1

D) -3 34 6

x—3+x—1 1 _ l
= x—DEx—2)x—3) x-3)x—4) 6

2x — 4 1 1
= x—DEx—2)x—3) x-3)x—4) 6

2 1 1

=~ x=Dx-3) x-3)x—4) 6
2x—8+x—1 l
= x—D)x-3)x—4) 6
3(x—3) 1

= x-Dx-3)(x—4) 6

3 1
= x—Dx—4) 6
= x-1)x-4)=18 = x*-5x+4=18
= x*-5x-14=0
Using middle term splitting we get
X2 —Tx+2x-14=0
= x(x-7)+2(x-7)=0
=/ {x=7)(x+2)=0
Ifx—=7=0,thenx=7andifx +2=0, thenx=-2
Hence, x="7+ 2.
SE.ld
Solve for x, using quadratic formula.
(1) abx*+(b*—ac)x—bc=0
(i) 9x*—9(a+Db)x+ (2a*+ Sab+2b*) =0
(1) abx*+(b*—ac)x—bc=0
Here, A=ab, B=b’-ac, C=-bc
.. D=B?*-4AC = (b* — ac)* — 4(ab)(-bc)
=b* — 2b%ac + a’c? + 4ab’c
=b*+ 2b%ac + a’c* = (b* + ac)’

o —B+D _ —(b>—ac) £ (b>+ac)’

Ans.

2A 2ab
—(b’—ac)+ (b’ +ac) —(b’—ac)—(b’+ac)
= x= or
2ab 2ab
N 2ac —2b? S —b
= 2ab ot 2ab b ot a

(i) 9x*—9(a+Db)x+ (2a*+ Sab+2b*) =0

Here A=9, B=-9(a+b), C =2a’+ 5ab + 2b*
D=B*-4AC=[-9(a+b)P—4.92a*+ 5ab+2b?)
= 9[9a>+ 18ab + 9b* — 8a>— 20ab — 8b*]

Chapter-4 Quadratics Equations
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Root are given by

o ~B+VD _ 9(atb)+3(a—b)

2A 18
9(a+b)+3(a—b)
- X= or
18
. %a+b)~3@-b)
18
X_12a+6b X_6a—HZb
= 13 or 13
X_2a+b X_a+2b
3 ot 3

sE.f

Find roots of following equations.

x—1 x-—3 1
i + =3—;(x=2,4
O o33 )

] 11
. — — (x=3,-5
@ 3 %15 6( )

x—1 x-3

x—2 x—4

(x—D(x—4)+ (x—2)(x—3) _10
(x—2)(x—4) 3

1
Ans. () =3§;(x =3,-5)

X’ =5x+4+x"—5x+6_ 10
- X’ —6x+8 3

2(x*=5x+5) 10
x> —6x+8 3

U

x*—5x+5 5

x’—6x+8 3

5% —30x + 40 =3x* - 15x + 15
2x* - 15x+25=0

2x* - 10x —5x+25=0
2x(x—=5)-5(x-5)=0
x-5)2x-5)=0

x—-5=0 or 2x-5

R 2

U

Xx=5 or X =—
2

Chapter-4 Quadratics Equations
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Ans.

5
.. Required roots are 5 and 5.

e
8 1

~ X 42x-15 6

(x+5—-x=3) 1

= x=3)x+5 6
8 1

~ X 42x-15 6

= x*+2x-15=48

= x*+2x-63=0

= xX*+9x-Tx-63=0

=/ Xx+9)-7x+9)=0

= x+tYPx-7)=0

= x+9=0 or x-7=0

= x=-9 or x=7

Roots of given equation are —9 and 7

If— 4 is a root of the quadratic equation x* + px —
4 = 0 and the quadratic equation x>+ px+k =0
has equal roots, find the value of'k.
Since —4 is a root of the equation
xX*+px—4=0
(AP +px(4)-4=0

[~ Aroot always satisfies the equation]
= 16-4p-4=0
= 4p=12
= p=3
The equation x* + px + k =0 has equal roots. Here
a=1,b=pandc=k

Discriminant =0

= p’-4k=0
= 9-4k=0
9
k=2
= 4
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SE.

Ans.

Ifthe sum of first n even natural numbers is 420, find
the value of n.
Wehave2+4+6+ 8+ ... tonterms =420

. %[2><2+(n—1)><2]:420
— n(2+n-1)=420
= n(n+1)=420
= n*+n-420=0
= n*+2In- 20n-420=0
= n(n+21)(n-20)=0
— n=20,-21
n is a natural number
n>0 n=20

SE.

Ans.

Chapter-4

A swimming pool is filled with three pipes with
uniform flow. The first two pipes operating
simultaneously, fil the pool in same time during which
the pool is filled by the third pipe alone. The second
pipe fills pool the five hours faster than the first pipe
and four hours slower than the third pipe. Find the
time required by each pipe to fill the pool separately.

Let V be the volume of the pool and x be the
number of hours required by the secondpipe alone
to fill the pool. Then, the first pipe takes (x + 5)
hours, while the third pipe takes (x —4) hours to fill
the pool. So, the parts of the pool filled by the first,

second and third pipes in one hour are respectively

vV V AV
,— and
Xx+5 x x—4

Let the time taken by the first and second pipes to
fill the pool simultaneously be t hours. Then, the third

pipe alos takes the same time to fill the pool.

v v \%
+— |t = Volume of the pool = ——t
X x—4

x+5

v v v
= [X+5+;]tzx—4t
. 1 —i—l: 1

x+5 x x—4

x+x+5 1
¥ (X+5)X_X—4
=/ 2x+5)(x—4)=x>+5x
= xX*=8x-20=0
= x*—10x+2x—-20=0
= x(x—-10)+2(x-10)=0
= (x-10)(x+2)=0
= x=10 or x=-2. But, X cannot be negative.

So,x=10

Hence, the timings required by first, second and third
pipes to fill the pool individually are 15 hours, 10

hours and 6 hours respectively.

Quadratics Equations
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ONLY ONE CORRECT TYPE

7.

10.

11.

12.

13.

If o, B are roots of x> —7x + 12 = 0 then the
equation whose roots are 3o, 3 is.
(A) 3x)*-7(3x)+12=0

(B) Gj —7[9 +12=0

O (x-3)-7x-3)+12=0

(D) (x+3)*-7(x+3)+12=0

If o, 3 are roots of 2x? — 3x — 6 = 0 then equation
whose roots are o + 2, B2+ 2 is.

(A) 4x*+ 49x + 118 =0

(B) 4x>— 49x + 118 =0

(C) 4x>— 49x— 118 =0

(D) x*—49x + 118 =0

Which ofthe following is quadratic equation ?
(A) x> +3x+4=0

(B) x> -2x*+4=0

3
C)x+ ;:XZ

D)2x’—x+2=x*+4x—-4

Ifthe product of the roots of ax* + bx+a*+ 1=01is
—2thenais

(A)2 B)1

(e (D)-1

Ifboth the roots of the equation (x —a) (x—b) + (x
-b)(x—c¢)+(x—c)(x—a)=0arereal and

equal then.

(A)at+tb+c=0 (B)a=b=c
(C)atb=2c (D)b*=ac

The value of \20.4 20+ 20+ o0 i8

(A)4 (B)-5

(C)5 (D) 20

The number of real roots of 2x* + 5x*+3=01s
(A)3 (B)2

©)4 D)0

1. If one root of quadratic equation 2x* +kx — 6 =0
is 2 then the other root is.
(A)-1 B)2
3 3
©-3 D)5
2. The roots of 4x* — 4ax + (a* —b*) =0 are.
(A)a+b,a—b ®) 0 ah
’ 2 2
a+b
(C)a+b,ab (D) > ,ab
1
3. Therootsofx2+[a+;jx+1=0are(a¢0)
War (B)-0,
1 1
©a,-— (D)-a, —
4. The value of k if (k + 1)x* —2(k—-1) x + 1 =0 has
equal roots.
(A0, 3 (B)1,2
(C)-3,-2 (D) 3,2
5. If one root of the equation 5x* + 13x +k =0 is
reciprocal of the other root then k is
1
()6 B) ¢
©)0 D)5
6. If the roots of the equation (b —¢)x* + (c —a)x +
(a—b)=0are equal the.
(A)ab,carein A.P.
(B)a,c,barein A.P.
(C)b,a,cinA.P.
(D) none of these
Chapter-4 Quadratics Equations
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21.

22.

23.

24.

25.

If a and c are such that the quadratic equation
ax®—5x + ¢ =0 has 10 as the sum of the roots and
also as the products of the roots, then the value of a
is.

1
OF @5

1
(3)-5 )~

The value of k such that the sum of the squares of
the roots ofthe quadratic equationx*— 8x + k=0
15 40.

(A) 10 (B) 11

(©) 12 (D)-12

If —4 isaroot of the equation x>+ px—4=0

andthe equation x* + px + q = 0 has equal roots,

then the value of q is.

(A)4 B)5
o D)~
© 5 D)5

If o and B are the roots of x> — 5x +4 =0, the

value of o B 203 1s.

ot o 2T
(A) 3 ®) -
20
© >7 (D) none of these

If o and [3 are the roots of the equation 3x* + 8x

+2 =0, then the value of o + 3 is.
N LS
(A) 55 B)- 5

52
© o> (D) none of these

14. If o, are roots of the quadratic equation kx*+
4x + 4 =0, then the value of k such that o* + [3*
=24, is.

2
(&)1 B)- 5
©)-1 (D) none of these

15. The area of a right-angled triangle is 30 m?. If the
base exceeds the altitude by 7 units, then the
length of base is.

(A) 12 (B) 13
© o6 (D)5
1

16. The quadratic equation whose root is 245 is
(A)x*—4x-1=0 B)x*—4x+1=0
O)x*+ 4x-1=0 D)x*+4x+1=0

17. If ax* + bx + ¢ is a perfect square then b*=
(A)2ac (B)ac
(C) 4ac (D) \2ac

18. The value of k so that the quadratic equation, x*—
2x (1 +3k)+ 7(3 + 2k) = 0 has equal roots is.
(A)2 (B)3
© 4 (D)5

19. ax*+ax+3=0andx*+x+b=0has one root as
1 thenab =
(A)3 (B)3.5
© o6 (D)-3

20.  Iftheroots of the equation (a* +b*)x*—2(ac +
bd)x + (¢* + d*) =0 are equal, then.

(A)EZE ®) a’+b’ :b2+c2
d ¢ ¢’ d’
© 2.2 (D) none of these
b d
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PASSAGE #1

26.

27.

Chapter-4

To represent word problem in the form of
quadratic equations, suppose the unknown
required quantity can be taken as some variable x
(say) and express the given condition in the form
of x to form an equation in x. Then we express
the equation in the descending powers of x. Thus
standard quadratic equationis ax*+bx+¢=0, a
# 0.

The product of two consecutive even integers is
128. Form the quadratic equation to find the

integers.
(A)x*+2x-128=0
(B)x*+x-128=0
(C)x*—2x-128=0
(D) x*+2x=-128

A train travels a distance of 480 km at a uniform
speed. If the speed had been 8 kim/hr more, then
it would have taken 2 hours lessto cover the same

distance. The quadratic equationis
(A)x*+8x+480=0

(B) x>+ 8x — 1920 =0
(C)x*—x+200=0

(D) x>+ 8x — 480 =0

28.  Sandeep’s father is 30 years older than him. The
product of their ages 2 years from now will be
400. To find Sandeep’s present age, the equation
is:
(A)x*+9x-13=0
(B) x + 32x + 400 = 0
(C) x> +34x —336=0
(D) x>~ 34x +90 =0
PASSAGE #11
Roots of the quadratic equation of the type (ax +
b) (cx + d) =0 are given by the linear equations
ax tb=0and cx+d=0.
29.  Find roots of 16x*—9=0.
©x=3-3 ) 474
30.  Find roots of a’x* — (a’b*+ 1) x + b*=0.
1
(A)x=a,b (B)XZa—z,bz
[
(C) x =a’b?, b? (D) x= b_z’a
31.  Find roots of the quadratic equation

3x% —2/6x+2=0.

4 -9

W= ®*=3%
2 ]2 2

(©) X=43\3 (D) x =%,

Quadratics Equations
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MATCH THE COLUMN TYPE

32.

Chapter-4

In this section each question has two matching
lists. Choices for the correct combination of
elements from List - I and List - II are given as
options (A), (B), (C) and (D) out of which one is
correct.

Match the quadratic equations formed in List - I
to that in List - II.
List-1 List — I
(P) Theproduct of (1) zZ2—45z+500=0
two consecutive

even integers is 528.
(Q) Megha and

Latika have 45

(i) x*—15x-50=0

chocolates. Both of
them lost 3 each,
and the product of
the chocolates now
is374.

(R) The hypotenuse  (iii) n*+2n - 528 =0
of rightangled triangle
is 6 more than the
shortest side and third
side 1s 3 less than the
hypotenuse.

(S) Difference (iv) y*=6y—-27=0
between two numbers

is 5 and the sum of

their reciprocals is

1/10.

33.

(A) (P) — (iii), (Q) = (iv), R) = (1), (S) — (i)
(B) (P) = (iii), (Q) = (1), (R) = (iv), (S) — (i)
(©) (P) = (1), (Q) — (iid), (R) — (i), (S) — (iv)
(D) (P) = (1), (Q) = (i), (R) — (iii), (S) — (iv)

List - IT gives roots of quadratic equations given
in List - I match them correctly.

List -1 List — 11
P)ox*+x-12=0 (1)-06,4
(Q) 8x*+ 16x+ 10=202 (1) 9, 36

(R) x> —45x +324=0 (iii) 3, - 1/2
(S)2x>—5x—3=0 (iv) —3/2, 4/3
(A) (P) > (iv), (Q) = (), (R) — (ii), (S) — (iii)
(B).(R) =>.(v), (Q) — (i), (R) — (i), (S) — (i)
(©) (Py=>(1);(Q) — (i), (R) — (iii), (S) — (iv)
(D) (P) — (),€Q) — (iii), (R) — (ii), (S) — (iv)

Quadratics Equations
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I | N FXERCISE-1I

I |

VERY SHORTANSWER TYPE

1.

(9%

10.

What is the nature of roots of the quadratic equa-
tion 4x*— 12x + 9 =07

Write a quadratic equation, sum of whose zeroes
is 24/3 and product is 2.

The sum and product of the zeroes of a quadratic

: 1 : .
polynomial are Y and — 3 respectively. What is

the quadratic equation.

What is nature of roots of the quadratic equation
3 —44/3 +4=0.

Find the value of k so that the following quadratic
equation has equal roots 2x* — (k—2)x +1=0.
What is the nature of the roots quadratic equation
2x*+5x+5=07

Find the roots of the quadratic equation x* + 7x +
12=0.

For what values of k the quadratic equation 9x*—
24x +k = 0 has equal roots.

Find the value of k for which the quadratic equation
x?+ 5kx + 16 = 0 has no real roots.

Two numbers differ by 3, and their products is 504.
Find the numbers.

SHORTANSWER TYPE

LONGANSWER TYPE

1.

The height of a right triangle is 7 cm less than its
base. If the hypotenuse is 13 ¢cm, form the qua-
dratic equation to find the base of the triangle.
Determine the positive values of k for which the
equation x> +kx +64=0and x*—8x+ k=0
with both have real roots.

Find the number of real roots 3% 7*7=9.

Solve the following quadratic equation by factoriza-

1 11 1
tion method ————=—+—+—_ a+b=0.
a+tb+x a b x
If o, B are the roots of equation x> + px + q =0,

then find out the quadratic equation whose roots are

ol
B N

B o

TRUE /FALSE TYPE

Every quadratic equation has exactly one root.
Every quadratic equation has at least one real root.
Every quadratic equation has at least two roots.

A quadratic equation has exactly two roots, no

more no less.

If the coefficient of x* and the constant term of a
quadratic equation have opposite signs, then the

quadratic equation has real roots.

1. Find the quadratic equation one of whose roots is
2+ 5.

2. For what value ofk, (4 —k)x*+ (2k + 4)x + (8k +
1) is perfect square.

3. Solve by factorization 8x*—22x —21=0.

4. If oneroot 1s equal to the square of the other root of
the equation x* + x — k = 0, what is the value ofk ?

5. Find the condition that one root of the equation ax?
+ bx + ¢ = 0 may be double of other.

Chapter-4 Quadratics Equations
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FILL IN THE BLANKS

1. Ifb*—4ac =0, roots of quadratic equations are real
and ...........

2 If o and B are zeros of ax* + bx + ¢ = 0 then
a+B=-b/........

3 b?—4ac > 0, roots of quadratic equations are real
and............

4 A quadratic equations cannot have more then
............ roots

5. For 10x*+ 10x+ 1 =0then o x 3

ANALYTICALPROBLEM

1. Find the least positive value of k for which the

equation x* + kx + 4 = 0 has real roots.

2. A rectangular form 60 m long and 40 m wide has
two concrete cross roads running in the middle of
the park and rest of the park has been used as a
lawn. Ifthe area of the lawn is 2109 square m, then
what is the width of the road ?

3. Ifa, B are roots of the equation x2 + <Jox + B=0,
then o> + 2 =

4. Ifx=2isaroot of 3x* — 2kx + 2m’= 0'where m =
3, then value of 4k is :

5. Iftherootsof (b—c)x*+(c—a)x+(a—b)=0 are
equal, thenkb=a+ ¢. Find k.

NUMERICAL PROBLEMS

- 3x-1Y [ 3x-1
1. Non-negative root of -5

2x +3 2x +3
+4=01s:
—b++b*—12¢ —b—+b*—12¢
2. Ifa= m and = m be

two roots of the quadratic equation 3x* +bx+ ¢ =
0, then value of 3k is :

3. What is the sum of roots of quadratic equation 4x* —
12x+5=07

4. The difference of squares of two natural numbers is
45. The square of the smaller number is four times
the larger number. The sum of numbers is :

5. The speed of aboat in still water is 8 km/hr. It can
go 15 km upstream and 22 km downstream in 5

hours. The speed of the stream is :

Chapter-4 Quadratics Equations
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EXERCISE-I

3 4 S 6 7 8 9 10 11 12 13 14 15

2
C| B|B|A|D|[A|B|B|A|D|BJ|C |  D|C]| A
16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 28 | 29 | 30
clcl|lA]j]Aa|lc|B|C|D|[B|C|A|[B | C|D]|B
31 | 32 | 33
C | B | A

EXERCISE 11
VERY SHORT ANSWER TYPE
1.Realandequal  2.x2—23x+2=0 3.2x> +x-6=0 4. Two equal real roots

-8 8

5.k=2+22 6. No real roots 7.—4and -3 8. k=16 9.?<k<§
10. 21,24, or 21, 24
SHORT ANSWER TYPE

7 3
1.x*—4x-1=0 2.k=0:3 3.x=5,z 4.k=-1 5. 2b% = 9ac
LONG ANSWER TYPE

5
1.x°> -7x-60=0 2.ksl6 3.7, 4.x=—aor-b 5.qx° —p>x+p>=0
TRUE / FALSE

1. F 2. 1 3. F 4. F S. T

FILL IN THE BLANKS
1. Equal 2. a 3. Unequal 4. 2 5. 10

ANALYTICALPROBLEM
1. 4 2. 3 3. 5 4. 18 S. 2

NUMERICAL PROBLEMS
1. 4 2. 18 3. 3 4. 15 S. 3
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SELF PROGRESS ASSESSMENT FRAMEWORK

(CHAPTER : QUDRATICS EQUATIONS)

CONTENT

STATUS

DATE OF COMPLETION

SELF SIGNATURE

Theory

In-Text Examples

Solved Examples

Exercise 1

Exercise 11

Short Note-1

Revision - 1

Revision - 2

Revision - 3

Remark

NOTES:

1. In the status, put “completed” only when you have thoroughly worked through this particular section.

2. Always remember to put down the date of completion correctly. It will help you in future at the time of revision.
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ARITHMETIC PROGRESSIONS

Concepts
Introduction
1 Arithmetic Progression

1.1  There are two types of a.p.
2. General term of an a.p. (n" term)
3. n* term from end of an A.p.
4. Selection of terms of an A.p.

5. Sum of first n terms of an a.p.

Solved Examples
Exercise - I (Competitive Exam Pattern)
Exercise - Il (Board Pattern Type)

Answer Key
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INTRODUCTION

In our earlier classes, we have across various number patterns. Some of them are given as follows :

() 2,58, 11,... (i) 20,16,12,8, ... (i) /3,24/3.3v3,4\3.......

In list (1) successor number is obtained by adding 3 to the previous number.

In list (i1) successor number is obtained by subtracting 4 from the previous number.

In list (iii) successor number is obtained by adding /3 to the previous number.

Such patterns are also called sequence. In each of the above sequence the next number can be obtained by some
particular rule. So a sequence is a succession of numbers or terms formed according to some rule. The numbers
occurring in the sequence are called its terms. The terms of a sequence can be denoted by a, a, a, ......etc, where
a, is called first term, a, second term, a, third term and so on. The n™ term of a sequence is denoted by a .

For sequence, 1,4,9, 16,25 .......

a=1=1%a=4=22a=9=3? a,=16=4%and so on. The n® term is n.
1 2 3 4

Example

Write first three terms of a sequence where n™® term is defined by a-= n*+n.
Solution :

We have a =n’+n.

Puttingn=1, 2 and 3, we get

a,=12+1=1+1=2

a,=22+2=4+2=6

a,=32+3=9+3=12

Hence first three terms are 2, 6 and 12

ARITHMETIC PROGRESSION

A sequence is called an arithmetic progression if the difference of a term and its predecessor is always constant.
This constant is called the common difference of the arithmetic progression. So common differenced=a —a_ .
Thus if a is first term and d is common difference, then the successive terms ofan A P. area, a+d, a+2d,a+3d,
.... It is also called the general form of an A.P.

Note : d can be negative, positive or zero. S,

Focus Point

The numbers in an A P. will remain in A P. if any constant is added, subtracted, multiplied or divided.

THERE ARE TWO TYPES OF A.P.

@) Finite AP
(i) Infinite AP

Chapter-5 Arithmetic Progression Matrix : www.matrixedu.in 101
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(i) An A P. in which number of terms are finite, is called finite A.P.
Examples : 10, 15, 20, 20, 30, 35, 40.

17,20,23, ... 47.

Inboth A.Ps. number of terms are 7 and 11 which is finite.

(ii) An A.P. in which numbers of terms are infinite is called infinite A.P.

Example:1,2,3,4,5, ...

2 2 2 2

2,4,6,8,10, ...
Both A. Ps. are of natural numbers and even numbers respectively and there are infinite number of terms.
Example
Identify which of the following sequence an A P.
Q) 12,32,52,7.2, ... G 5,10,15,20, ...
12345 .
(1ii) 23258 () 5,5,555, ...
Solution :

(i) Herea =12,a =32,a,=52anda, =72

Nowa —a =32-12=2;a —-a=52-32=2
a,—a,=72-52=12

Since common difference is a constant, so given sequence isan A P.

(i) Herea =5,a,=10,a,=15and a, =20
a,-a=10-5=5;2 -2 =15-10=5
a,—a,=20-15=5

= d=>5(constant)

Since common difference is constant;

ItisanAP.
(iii) Here a, Zl,az :%aag Zz,a4 Zi
2 3 4 5
Nowaz—alzg—lzl
3 2 6
aoa o3 2 L 431
4 3 12 5 4 20

Since common difference is not constant

Given sequence is not an A.P.

(iv) Herea =5,a =5,a,=5,a,=5

Nowa —a, =5-5=0,a,—-a, =5-5=0
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a,—a,= 5-5=0

Since common difference is constant given sequenceis an A.P.

Note : Such A P. is called constant A P.

Example

Write first three terms of the A P. where first term and common difference is 7 and 9 respectively.
Solution :

We havea=7andd=9

Sofirstterma="7

Second terma+d=7+9=19

Third term=a+2d=7+2x9=7+18=25

So first three terms are 7, 16 and 25.

GENERAL TERM OF AN A.P. (n* TERM)

Let usconsider the AP. a,a+d,a+2d..... . It has first term = g and common difference = d.

lst 2nd 3rd 4th 8th nth
term term term term term term

: : : : : ....................................... | ............

a a+d a+2d a+3d a+7d a+t(n-1)d

a,=a+(2-1)d, a=a+@G-1)d, a=a+@-1)4d a,=a+(8-1)d
The general terms of an A P. is also called n" term of the A P. and is givenby a_=a + (n—1)d
Note : (1) An A P. is a linear function in which the common difference is independent of first term and value of n.

(i1) The last term is often deonted by /and givenby /=a + (n— 1)d.

n® TERM FROM END OF AN A.P.

If a and d be respectively the first termand common difference of an A .P. and suppose there are m terms in the
AP, then n term (n <m) from the end =(m —n+ 1)™ term from beginning. So, n® term from end =a + (m—n)d.
ALTERNATIVELY
We can take the last term (if it is given) as first term and negative of the common difference to form the reserve A P.
of the given A P. and find the n™ term.

n™ term from end = last term + (n— 1)(-d) =/—(n—1)d.

Example n

Find how many terms are there inthe A.P. 16, 24,32, ... 96.

Solution :
Herea=16,d =24 — 16 = 8 and last term = 96.
Let 96 be n® term of the A.P., Soa_=96
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— a+(n-1)d=96 —  16+(n-1)8=96

= (n—1)8=80 - (@-1)=10 = =11
So there are 11 terms inthe A.P.

Example

How many 4-digit numbers are there which is divisible by 21.

Solution :

The smallest 4 digit number divisible by 21 is 1008 and the largest is 9996. So we get an A.P. as 1008, 1029,
1050, .....,9996.

Here a=1008,d=21. Let 9996 be n™ term.

Soa+(n-1)d=9996 — 1008 +21(n—1)=9996

— 21(n—1)=28988 -  (1-1)=428 = n=429

Hence, there are 429 such numbers.

Example n

If the n™ term of an A P. is (5n—2), find its.

(1) firstterm

(i) common difference and

(iii) 19 term.

Solution :

a_= (5n-2) (Given)

= a,=(3x1-2)=3anda,=(5x2-2)=8
Thus, we have

(1) Firstterm=3

(1) Common difference=a,—a =(8-3)~5
(i) 19" term=a+ (19— 1)d,
a.=(3+18x5)=93

where,a=3 andd= 550, a,

Example

The 6™ term of an A P. is —10 and its 10™ term is —26. Determine the 15" term of the A P.
Solution :

a =a+(n-1)d

= a,=at(6-1)danda =a+ (10-1)d

= a,=a+5danda ,=a+9d

at5d=-10 (D)
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anda+9d=-260 (2)

On subtracting (1) from (ii), we get
4d=-16 = d=-4
On subtracting d =—4 in (1), we get
at5x(-4)=-10 = a=10
Thus,a=10and d=-4
15" term=a  =a+ (15-1)d
= (a+14d)=[10+ 14 x (-4)] = (10— 56) =— 46
Example n
Find the 10" term from the end ofthe A.P. 4,9, 14, ..... 254,
Solution :
Herea=4,d=(9-4)=5,/=254and n=10
Now, n* term from the end = {/— (n— 1)d}
10" term from the end {254 — (10— 1)5} = {254 — (9 x 5)} =(254 = 45) =209
Hence, the 10" term from the end is 209.

Focus Point

(i) Ifa, b,careinA P, thenb—a=c—b=commondifference = 2b=a+c¢

Thus a, b, carein A P. iff 2b=a+ ¢. Here b is called arithmetic mean (A.M.) between a and c.

at+b
2

(ii) Arithmetic mean between a and b is

N SELECTION OF TERMS OF AN A.P.

The convenient choice for selection of some terms in an A P, are in the table.

Number of terms Terms Common difference
3 a—d,a,atd d
4 a—-3d,a-d,a+d,a+3d 2d
5 a—-2d,a—-d, a,a+d, a+2d d
6 a—5d,a-3d,a-d,a+d,a+3d,a+5d 2d
7 a—-3d,a-2d,a-d,a,a+d,a+2d,a+3d d
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Example n

The sum of three numbers in A P. is — 3 and their product is 8. Find the numbers.

Solution :
Let the numbers be (a—d), a, (a+d). Then,
sum=-3 = (a—-d)tat+t(atd)=-3 = 3a=-3 = a=-1

Now, product =8

= (a—d)a)(a+d)=8 = a(a*~d)=8

= (-D(1-d)=8 = d*=9 = d=+3
If d = 3, the numbers are —4, -1, 2.

Ifd=-3, the numbers are 2, -1, —4

Thus, the numbers are—4, -1, 2 o0r2, -1, — 4.

Example
Find the arithmetic mean between

(1) 13and 19
(i) (a—b)and(a+b)

Solution :

1
(i) A.M. between 13 and 19 25(13 +19)=16

(i) A.M. between (a—b)and (a+b) = %[(a— b)+(a+b)]=a

SUM OF FIRST N TERMS OF AN A.P.

Ifa,a,a, ..., a isasequence, thenthe expansiona +a +a + ... +a_iscalled the series corresponding to
the sequence. Thus, the series correspondingto A P. a,a+d,a+2d,....,a+(n—1)dis givenby (a) +(a+d) +

(a+2d)+...+[at(n-1)d].
FORMULA FOR THE SUM OF N-TERMS OF AN A.P.

Let S_represents the sum upto n terms of the given arithmetic progression (or series).

n
= S = 5 [2a+ (n— 1)d], where a is first term and d is common difference.

Proof : Let S_denote the sum of first n terms of an A.P., with first term ‘a” and common difference ‘d’.

Thus, S =at(a+d)+(@+2d)+.. . +(@+m-2)d)+@+mn-1)d .. (D)
We can also write it in reverse order as
= S =(a+tm-Dd)+@+m-2)d)+@+m-3)d)+ ... +(@at+d)y+a ... (2)
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Adding (1) and (2), we get,

= 2S =[2a+(n-1d]+[2a+(n-1)d]+[2a+(n—-1)d]+.... +[2a+(n—1)d]+[2a+ (n—1)d]

= 28 =n[2a+(n-1)d]

- Sn=%[2a+(n—l)d] .

Focus Point

(i) In case of last term of A P. is given, the above formula can be written as

n n

S, = E[a—k a+(n—1)d] = S, = E[a+ /1, where /=a+ (n— 1)d s last term.
(ii) From sumofnterms S, n®term of the A.P. can be obtained asa =S —S_ .

.. 1
(iii) The sum offirst n natural numbers is given by nntl)
. _ n(n+1)(2n+1)
(iv) The sum of'square of first n natural numbers is given by p
2
.. 1
(v) The sum of cube of first n natural numbers is given by n(n2+ )]
Example
Find the sum of the first 20 terms of the A.P. : 5, 8, 11, 14, ......
Solution :
First term ofthe AP. =5, ie.,a=5
Common difference =3 i.e., d=3
20

Sy = {2a+19d} =10 ({10 +19 x 3} =10 x 67 =670,

Example

If S, S, S, be the sum of n, 2n and 3n terms respectively of an AP, prove that S, =3(S, - S ).
Solution :

Let a be the 1* term and d be the common difference of an A P,

S, = Sumofnterms ofthe A P. = %[2 a+ (n—1)d]

S, = Sum of 2n terms of the A P. = 2711[2 a+(2n—1)d]=n[2a+(2n—-1)d]
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S,=Sumof 3nterms ofthe A P. = 3711[2 a+ 3n—1)d]
Now, RH.S.=3(S,-S) =3 n{2a+(2n—l)d}—%{2a+ (n—1)d}
- 3><% [{4a+2(2n—1)d} - {2a+(n— 1)d}]
3n
:7[4a+(4n—2)d—2a—(n— 1)d]

3n
— 7 [2a+ (Bn-1)d] = S,=L.H.S.

Example
Ifthe sum of n terms of an A P. is given by S_= (3n” +2n), find its

(i) n™ term
(1) first term
(1i1) common difference.
Solution :
S, = (3n’+2n)
S ,=3(n—-1+2(n-1)
S _,={3n°—4n+1}
(i) Then™termis given by
T =(S.-S_)={3Bn’+2n)-(GBn’-4n+1)} =(6n-1)
n*term=(6n-1) -\ (1)
(ii) Puttingn=11n(1), we get
T, =(6x1-1)=5

Firstterm =15

(iii) Puttingn=21n (1), we get
T,=(6x2-1)=11
d=(T,-T)=(11-5)=6
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SE.}

Ans.

SE.H}

Ans.

SE.FJ

Ans.

Chapter-5

Show that the progression 11, 6, 1, —4, -9,
an A P. Find its first term and the common

difference.

Clearly, (6 - 11)=(1-6)=(-4—1)=(-9+4)=

— 5 (constant)

Thus, each term differs from its preceding term by —

5. So, the given progressionis an A P.

Its first term = 11 and common difference = -5.

What is 18" term of the sequence defined by

. ~ n(n—3)
Tt

" . _ n(n—3)
We have, 4, nid

Puttingn=18, we get

_18x(18—3) _18x15 135
18-+4 2 11

18

Find the sum of first 24 terms of'the list of numbers

whose n® term is given by a_=3+2n.

As a =3+2n

So, a, =3+2=5
a,=3+2x2=7

a,=3+2x3=9

List of numbers becomes 5, 7,9, 11, ... Here 7—5

=9_7=11-9=2and soon. Soit forms and A.P.

with common difference d =2.

Tofind S, we haven=24,a=5,d=2
Therefore,

24
S1 = [2%5+(24-1) x2] = 12[10+46] = 672

So, sum of first 24 terms of the list of numbers is
672.

N 4 |

If the p®, q™ and n™ terms of an AP. be a, b, ¢

respectively, then slow that.

a(@-1)+br-p)+c(p-q) =0

Ans. Let:x be the first term and d be the common
difference of the given A.P. Then
tp=x+(p—l)d,tq=x+(q—l)d and
t=x+(r—1)d

x+(p-d=a ... (1)
x+(q-1d=b ... (2)
x+(r-l)d=c ... 3)

On multiplying (1) by (q —1), (2) by (r—p) and (3)
by (p—q) and adding, we get
a(q-r)+b(r-p)+ep-q=x(q-r+r—p+
p-)+dl(p-D(q-nN+@-DE-p+-1
(P-ql=xx0+dx0

Hence, a(q—1) +b(r—p)+c(p-q) =0.

sE.H

Ifa, b, c are in A P, show that

N U
1) be’ ca’ ab AenAP
(i) a’*(b+c),b¥(c+a),ci(atb)arein AP

Ans. (1) Givena,b,careinAP.

Arithmetic Progressions
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sE.d

Ans.

Chapter-5

= b-a=c¢c-b . (D)
Now, if .\~ arein AP
ow, 1 be’ca’ab areinA P,
o Lo 111
enca bc ab ca
b—a c¢—b
= abc abc

= b-a=c-b
This is true from (1)

I 1 1

Hence, be'ca’ab areinA.P.
cca a

() Leta*b+c), b*(c+a),c(at+b)areinAP

= aib +c)+abc, b (c+a)+abc, ci(at+b)+

abcarein A.P. [Adding abc to each term]

= a(ab +ac + bc), b(bc + ab + ac), c(ca +cb
+ ab) are in A.P.

= a,b,careinAP
[Dividing each term by (ab + bc + ca)]
This is givento be true.

a’(b +c¢), b*(c + a), cX(a +b) arein A.P.

Ifthe n® term of the A.P. 9, 7, 5, ... is same as the
n®term ofthe AP. 15,12,9, ... findn.

GivenAPsare9,7,5....and 15, 12,9 ......

Leta,d anda, d, bethe first terms and common

difference of two A.P.s respectively. So
a,=9,d=-2a=15d,=-3.

According to question n® term of two A P.s are same
= a +t(n-1)d, =a +(n-1)d,

= 9+ (n—1)(=2)=15+(n- 1)(-3)

sE.ld

Ans.

sE.Hf

Ans.

— 3(n-1)-2(n-1)=15-9
= (n-1)=6

= n=7

The sum of three numbers in A P. is 12 and the sum
of'their cubes is 288. Find the numbers.

Let three numbersinA.P.bea—d,a, a+d

So, a—d+at+ta+d=12

= 3a=12 = a=4

Also(a—d)*+ &’ + (a+d)’ =288

= (@A-dy+4+@+d)y@=288
=64 =d>—48d + 12d* + 64 + 64 + d>* + 48d
+ 12d? =288
= 192 +244d>= 288
= 24d°=96 = d*’=4
d=+2

So numbers are
4-2,4,4+2 or 4-(=2),4,4+(-2)

ie.,2,4,6 or 6,4,2

Find the value of x for which (8x +4), (6x—2) and
(2x+7)areinAP.

(8x+4), (6x—2)and 2x+ 7 are in A.P. iff

8x+4+2x+7=2(6x-2)

= 10x+11=12x-4
= 12x-10x=11+4
= 2x =15
BRNIRE

2
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Subtracting (1) from (ii) we get
Find the sum of all integers between 50 and 500, 10d =20 — d=2andby(@)a=1

which are divisible by 7. )
So sum of first n terms is

The smallest and largest numbers between 50 and
500 divisible by 7 are 56 and 497 respectively. So S, = %[2 a+(n—1)d]= %[2. 1+ (n—1)2]
we get 56, 63, 70 .... 497 as an A P. having first

term 56 and common difference 7. Now let 497 be n nx2n 5
) =—[242n—-2]= =n
n' term of this A P. 2
So a =497 SE.
= 56+ (n—1)x7=497 Inan A P. the first term is 22, n termis —11 and the

sum to first n terms is 66. Find n and d, the common
= 7(n—1)=441 ,
difference.

= -1)=63
(n—1) Ans. Wehavea=22,a —11and S =66

= n=64
Nowan=—ll

Now required
w required sum L oat@mold=_11

:%(a—H):6—;(56—#497):64‘2&:17696 = (-Dd=233 .. ()
n
= =—_[2a+(n—-1)d]=66
N 10| and S =66 — 2[ (n—1)d]
If the sum of 7 terms of an A P. is 49 and that of 17

—+ — =
terms is 289, find the sum of n terms. = n[2x22+(n-1d] =132
Let a and d be respectively first term and common = n[44-33]=132 [Using...(1)]
difference of given A.P. so we have = 1lln=132
= n=12

S, =49 = Z(2a+6d):49
2 By(i)11d=-33 = d=-3

—> 2at6d=14 . (1) So, number of terms = 12 and common difference

and S, =289 =-3

=N %(231 + 16d) = 289

— 2a+16d=34 .. (ii)
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ONLY ONE CORRECT TYPE 8. There is an A P. consisting of 20 terms. The general
is gi 20n+ 5, theni iffer-
1. Which of the following is a term of the sequence 3, term ‘IS givenby 20n+3, then its common differ
711 N ences.
J 11, . A s 8125
(A) 184 (B) 185 (C) 0 (D) y
(C) 186 (D) 187 © ®) ‘
2. How many terms are there in the sequence: 3, 17, o The numbers x, 50 3 areml A.P.thenxis equal to.
2
31, , 1017 (A)1 (B)E
(A)7 (B)6
3
©3 (D)9 ©) = (D) None of these
3. An A P has general term 2n+ 5. If any term of the 2
AP.is divided by 2, then the remainder is. 10.  If 7" and 13" terms of an A.P. be 34 and 64 re-
(A)S (B)3 spectively, then its 18" term is.
©)1 (D) No fixed (A)87 (B) 88
4. Sum of first n terms of an A P. is O one of the terms (C)89 (D) 90
ofthe AP is also 0 if 11. If n™ terms of the sequences 3, 10, 17,....... and 63,
(A) nis odd and greater than 1 65, 67,....0. are equal the value of n is.
(B) nis multiple of 4 (A)12 (B) 13
(C)niseven (C) 14 (D) 15
(D) None of these 12. The number of termsin 5, 8, 11, 14,..... 95 is.
5. If 9 term from the end of an A.P. is 12 term from (A)31 (B)32
the beginning, then the number ofterms is. (©)33 (D) 34
(A)21 (B) 20 13, The sumofall 2 digit odd numbers is.
(C) 19 (D)22 (A)2475 (B) 2530
6. If the general term of an A P. be known, then we (C) 4905 (D) 5049
can determine. 14. Ifthe sum of sequence 2,5, 8, 11....... s 60100, the
(A) its common difference only number of terms is.
(B) any term of it (A) 100 (B) 200
(C) the number of terms (C) 150 (D) 250
(D) the first term only 15.  The second term of an A P. (x—y) and 5" termis (x
7. If'the first and 10" terms of an A P. be known, then +y), thenits first term is.
th'e commgn‘d%ﬂ‘erence‘of the AP. can be deter- (A) x— y ®B) x- 2 y
mined by dividing the difference of the tenth and 3 3
first terms by. ) x— 4 D) x S
(A) 10 B) 11 ©x=3y Dy x=3¥
©)9 (D) None of these
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16.

17.

18.

19.

20.

21.

22.

Chapter-5

If the p* term of an A P. is q and the q"termis p,

then r'"termis.

(A)g-p+r B)p-q+r

O p+q+r D)p+q-r

IfS =nP + n(n2— D Q, where S_denotes the sum

of'the first n terms of an A P., the common differ-

ence is.

(A)P+Q (B)2P +3Q

(©)2Q D)Q

The sum of integers from 1 to 100 that are divisible
by2orS5is.

(A) 1525 (B) 3050

(C) 3000 (D) None of these

The sums of n terms of two AP series are in the ratio
of (n+ 1) : (n +3). Then ratio of their sixth terms is.

23.

24.

25.

If'the first term of an A P. is 2 and the sum of first 5
terms is equal to one fourth of the sum of the next
five terms, then the sum of first 30 terms is.

(A) 2550 (B)-2550

(C) 5100 (D)-5100

Ifx, y, z are in A.P. then the value of (x +y — z)
(y+z—x)is.

(A) 8yz -3y*—4z* (B) 4xz —3y*

(C) 8xy—4x*—3y* (D) 10xz-3x*-32*

If the sum of 3 consective terms of an inscreasing
AP is 51, and the product of the first and third of
these terms is 273, then the third term is.

(A)13 B)9

(C) 21 (D) 17

PARAGRAPH TYPE

PASSAGE #1

The sum of first.n terms of an A P. is given by

3 7
(A) = B) 3 n
S = E[Za +(n—1)d]
6 7
(© 7 (D) 6 26. Find the sum of first 15 multiples of 8.
If the sum of n terms of an A P. series is n%, then the (A) 840 (B) 1020
common difference is. (C) 960 (D) 920
(A)2 B)3 .
27. Find the sum of the first 51 terms of the A.P.

©)4 (D)3 whose 2™ term is 2 and 4" term is 8.
The sum of 19 terms of an A P. whose n term is

. (A) 4170 (B) 2970
2n+11s.
(A)398 (B)399 (C) 3720 (D) 3774
(C) 698 (D) 42 28.  Find the sum of first 10 terms of the A.P. x — 8,
The sum of n terms of 2 arithmetic progression are X=2,xF4,....
in the ratio of (7n+ 1) : (4n+ 27). Theratio of their (A) 10x + 210 (B) 10x+ 190
11% termsis. (C) 5x + 190 (D) 5x +210
(A)162: 119 (B) 111 : 148
(C) 121 : 148 (D) 148 : 111
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PASSAGE # 11 (A) (P) = (1), (Q) = (iv), (R) — (iii), (S) — (ii)
IfS_isthe sum of nterms of an A.P,, then the n® (B) (P) = (1), (Q) — (i), (R) = (iv), (S) — (iii)
termt_of the sequence can be determined by t = (C) (P) = (iv), (Q) — (iid), (R) — (ii), (S) = (1)
S-S .. (D) (P) = (iv), (Q) — (i), (R) = (1), (S) — (ii1)

29.  Ifthe sum of n terms of an A P. is given by 33. Match the List — I'with List — IL.

S = (32 + 20, find its n ¢ List—1 List — 11
2~ (3n°+2n), find its n® term. (P) Sum of'the first 20 terms (1) 7500
(A) 6n+1 (B)6n—1 of AP ~6,0,6,12,. s
(C)4n—2 (D) 4n - 1 (Q) Sum of'the first 14 terms (i1) 1020
) ofan A P. is 1050 and its first

30. If sum of n terms of an A P. is 4n* + 7n, find the term s 10. Tts 20 term is
15" term.

(R) Sumofthe AP, 1+3  (iii) 200
(A) 123 (B) 142 +5+4 ...+ 199 is
(C) 153 (D) 136 (S) Sum Ofall Odd numbers (IV) 10000

31. If sum of n terms of an A.P. is n* + 13n, find its befiReta 10? L 4 I‘S ‘

135 torm. (A) (B) (), (@) = (i), (R) i), (8) > (D)
B) (P) = (i1), (Q) — (ii1), (R) = (iv), (S) —> (i

(A) 24 (B) 12 (B) (P) (‘)() (...)() (‘)() S)

(C) (P) = (iv);(Q) — (iii), (R) = (D), (S) — (iD)

(€) 38 (D) 25 (D) (P) = (iv), (Q) > (ii), (R) = (i), (S) — (iii)

MATCH THE COLUMN TYPE
In this section each question has two matching
lists. Choices for the correct combination of
elements from List — I and List — II are given as
options (a), (b), (c) and(d)-out of which one is
correct.

32.  Matchthe A P. given in List — I with their common
difference given in List — I1.

List -1 List — 11
3.5
1,—,2,—,..... 1) —
(P) 2 2 2 2 2 2 (1) 4
15913 o
(Q)3,3,3,3, ..... (ii) 0.
L4
(R)1.8,2.0,2.2,2.4 (i) 5
1
(S)0,-4,-8,-12 (iv) 5
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VERY SHORTANSWER TYPE LONGANSWER TYPE
1. Leta, b, cbein AP, thenprovthat2a+3,2b+ | 1. Ifthe first and third terms of an A P. are (a -b)’
3. 2¢c+3 are alsoin AP and (a+b)’, find the second term.
2. Find the number of terms in the A.P. 2. Find the value of x for which (8x +4), (6x —2) and
5 2 1 10 (2x+7)arein AP,
63 2 3 3. X, Xy Xy o arein AP Ifx +x +x,=-6
3. Ifx+2,2x+ 5 and 4x + 8 are in A.P., then find and x, +x_+x,_=— 11, then find value of x, + x,
the value of x. +x
22°
4. Find the 15" term of an A P., whose general term
: 1 1 1
is 10— 5n. 4. Ifa,b,carein A .P,, then show that —,—,—
‘ ‘ c ca ab
5. Find the common difference of an A P. whose are alsoin AP
general termis3n+5.
) 5. The sum of three consecutive terms of an A.P. is
6. Find the 10®term from the end ofthe AP. 1, 4, 7, )
21'and the sum of the squares of these terms is
10....91 165. The middle term of the three terms is.
7. Find the first terms of an A.P., whose 3“termis 3
and 8" term is 33. TRUE/FALS ' ' ' '
o Show that th defined b 45 1. An AP s alist of numbers in which each term is
. ow that the sequence define a_=>5n is ) ]
v au Y, obtained by adding a fixed number to the preced-
notanA.P. .
ing number.
9. Find the first three terms of an A P. whose n*
) 2. The series is identified as an AP with the help of a
term1s Sn+ 3. i )
o o common ratio between consecutive terms.
10.  How many two digits numbers are divisible by 3.
SHORTANSWER TYPE 3. Sum of first nterms, S, = g[a =1,
1. For what value of nis the n™term of'the following
th — —
two A.P.’s will be same ? 4 Then®term, 7, =a+(n-1)d.
(i) 1,7, 13,19 (i) 69, 68, 67,....... 5. Common difference in AP is denoted by " ".
2. Which term of the sequence 4, 9, 14, 19......is 124,
3. The angles of a quadrlilateral are in A.P. whose
common difference is 10°. Find the angles.
4. Find the sum of all odd numbers between 100 and
200.
5. Find the sum of first 15 terms of the sequence
whose n' term is 3 + 4n.
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FILL IN THE BLANKS

1.

2.

The sum of first # natural numbers is

After multiplying each term of the AP with a fixed

number, the is multiplied by the same

fixed number.

If a, b, ¢ are in AP then common difference is

An AP is a sequence where the differences be-

tween every two terms are the same.

An AP is a sequence where each term, except the
first term, 1s obtained by adding a fixed number to

its

ANALYTICALTYPE

1.

Chapter-5

The sum of the third and seventh terms of an A.P.

4.

The sum of 18 consecutive natural numbers is a
perfect square. The smallest possible value of'this

sumis :

(A) 144 (B) 169

(C) 225 (D) 289

Ifa,a, a;............ is an arithmetic progression

98

with common difference 1 and Z a; =137 then
i=1

the value ofa2 tagtagt o +agg is:
(A) 67 (B) 83
(C) 93 (D) 98

NUMERICAL PROBLEMS

5n* 3n
1. The sum ofnterms ofanA.P.is | —5—+t— | . Ifa

2 2

be 20" term of the AP, find a,.

2. Ifa,2(a+35)and2(4a—5)arein A P, find value of
is 6 and their product is 8, then common
difference — ) . .
3. Sum ofthree numbers in A P. is 21 and their product
(A)+1 (B)+2 1s 231. Find the largest number.
1 1 4. If 10 times the 10" term of an A.P. is equal to 15
+— =
(©) = 2 (D) = 4 times the 15® term, then its 25™ term is
. ‘ 5. Ifthe sum of first 24 terms of a sequence whose n"
The sum of all two digit numbers each of which leaves
. ol . 2n
remainder 3 when divided by S s : term is given by t, =3+ = is k, then what is the
(A)952 (B) 999 value of k?
(C) 1064 (D) 1120
Ifa,a, ... , &), are the first 19 terms
ofan AP and a; + ag + a;, + a;4 = 224. Then
19
Z a; isequalto:
i=1
(A) 896 (B) 1064
(C) 1120 (D) 1164
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EXERCISE-I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
D C C A B B C C B C B A A B D
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
D D B C A B D B C C C D B B A

C C B
EXERCISE II
VERY SHORTANSWERTYPE
2. 27 3. 0 4. -65 S. 3 6. 64 7. -9 9, 8,13, 18
10, 30
SHORTANSWERTYPE
1. Novalueofn 2.25 3. 75°, 85°, 95°, 105° 4. 7500 5. 525
LONG ANSWERTYPE
15
1. a° + 3ab? 2.X=? 8 | 5.7
TRUE/FALSE

1. T 2 1 3. F 4. 1R S. T

FILL IN THE BLANKS
n(n+1) y .
> 2. Common difference 3. b—a 4, Consecutive

5.  Previousterm

ANALYTICAL
1. C 2. B 3. B 4. C 5. C

NUMBRICAL
I. 99 2. 6 3. 11 4. 0 5. 272
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SELF PROGRESS ASSESSMENT FRAMEWORK

(CHAPTER : ARITHMETIC PROGRESSION)

CONTENT

STATUS

DATE OF COMPLETION

SELF SIGNATURE

Theory

In-Text Examples

Solved Examples

Exercise 1

Exercise 11

Short Note-1

Revision - 1

Revision - 2

Revision - 3

Remark

NOTES:

1. In the status, put “completed” only when you have thoroughly worked through this particular section.

2. Always remember to put down the date of completion correctly. It will help you in future at the time of revision.
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INTRODUCTION

In previous classes, we have learnt about the congruency of two geometric figure. In this chapter we shall learn

about these geometric figures which have the same shape but not necessary have the same size. These kind of
geometric figures are known as similar figures. So the congruent figures are always similar figures but similar figures
need not be congruent figures.

(1) Two line segment are similar and the two line segment are congruent A———B

if they have the same length C D

(11) Two circles are similar and the two circles are congruent if they have the same radius

@Je

SIMILAR FIGURES

SIMILAR POLYGONS

Two polygons of the same number of sides are said to be similar. If
(1) Their corresponding angles are equal
(11) Their corresponding sides are in the same ratio

Example
If two polygons ABCD and PQRS are similar then

Solution :
By the definition
ZA=/P /B=/Q, /C=/R, /D=/S

AB BC CD DA
PQ QR RS SP

2

So corresponding sides are proportional.

Therefore quadrilateral ABCD and PQRS are similar
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Example

State whether the following quadrilaterals are similar or not :

2 cm 3 cm
Dpg OoC S OR
2 cm 2 cm 2 cm 2 cm
ADO OB PO 0Q
2 cm 3 cm

Solution :
Clearly square ABCD and rectangle PQRS are equiangular.
But corresponding sides of square ABCD and rectangle PQRS are not proportional.

Therefore square ABCD and rectangle PQRS are not similar.

SIMILARITY OF TRIANGLES

Two triangles are said to be similar if

(1) Their corresponding angles are equal (or triangles are equiangular)
(11) Their corresponding sides are in the same ratio (or proportional)
For example, AABC and APQR are similar if

AB BC AC 4 ‘
i = = [Correspnding sides are proportional]
PQ QR PR

(i) LA= /P, £/B=/Q, £C = £R [Corresponding angles are equal]

BASIC PROPORTIONALITY THEOREM (BPT) OR THALES THEOREM

THEOREM 1

Statement : If aline is drawn parallel to one side of a triangle intersecting the other two sides in distinct points, the
other two sides are divided in the same ratio.

Given : Atriangle ABC in which DE || BC and DE intersects AB at D and AC at E.

AD _ AE
DB EC
Construction : Join BE, CD and draw EF | AB, DG 1 AC.

Proof : In AEAD and AEDB, as EF is perpendicular to AB, therefore EF is the height for both triangles EAD
and EDB.

To prove :
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1 1
Now, area of AEAD = 5 (Base x height) = 5 AD x EF

1 1
Again, area of AEDB = 5 x (Base x height) = 5 x DB x EF

. Area(AEAD) AD
" Area(AEDB) DB = e (D

o Area(AEAD) _ AE
Similarly, Area(AECD) EC e (2)

Since, triangles EDB and ECD are on the same base and between the same parallel lines DE and BC therefore,
Area AEDB =Area AECD.

From i and iy > A0 = AE
= From (i) and (ii) DB EC

THEOREM 2

Statement : If a line divides any two sides of a triangle in the same ratio, then the line is parallel to the third side.

AD AE
Given : A AABC and a line / intersecting AB at D and AC at E, such that DB = B

To Prove : DE || BC

Proof: If possible let DE be not parallel to BC. Then, there must be another line through D parallel to BC. Let DF
|| BC. Then, by Basic Proportionality Theorem, we have

AD AF 1

DB FC =~ == (1)
AD AE _ ..
But—=—[G

ut =5 EC[ iven] (2)

From (1) and (2), we have

FC EC FC EC [Adding 1 onboth the sides]

_ AF+FC _AE+EC_ AC _AC

= =FC=EC
FC EC FC EC
This is only possible, when E and F coincide i.e., DF is the line /itself.
Hence, DE || BC.
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Focus Point

(1) The sum of angles of a star (as shown figure) 1s 180°. 1.e. LZA+ /B + £ZC+ £ZD+ £ZE=180°.
C
B D
A E
(11) The sum of exterior angles of a polygon is always 360°.

PN CRITERIA FOR SIMILARITY OF TRIANGLES

AA (ANGLE-ANGLE) AXIOM OF SIMILARITY

Iftwo triangles have two pairs of corresponding angles equal, then the triangles are similar. In the given figure,

AABC and ADEF are such that A D
/A=,/Dand /B=/E. /{A\
.. AABC~ ADEF B C I

SAS (SIDE-ANGLE-SIDE) AXIOM OF SIMILARITY

Iftwo triangles have a pair of corresponding angles equal and the sides including them proportional, then the triangles

are similar.

A
In the given fig, AABC and ADEEF are such that D
_ AB_ AC
2A=sDand 5E =P /A\
. C E T

AABC ~ ADEF.
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SSS (SIDE-SIDE-SIDE) AXIOM OF SIMILARITY

Iftwo triangles have three pairs of corresponding sides proportional, then the triangles are similar.

Ifin AABC and ADEF we have : A

AB_AC_BC
SE~DF~ pp - then AABC ~ ADEF. /\
C E F

AREAS OF SIMILAR TRIANGLES

The ratio of the areas of two similar triangles has relation with the ratio of the corresponding sides. The ratio of the
areas of two similar triangles is the square of the ratio of their corresponding sides.

Statement : The ratio of the areas of two similar triangles 1s equal to the ratio of the squares of their corresponding

sides.
Given : AABC ~ ADEF
AB_BC_AC h

“ DE EF DF
Also, /A= /D, v/B=2E, zC= £F

area AABC AB* BC* AC’ =

ToProve: " caADEF DE’ EF’ DF’
Construction : Through Adraw AP L BC and through D draw DQ L EF.

L
L
P

1 1
Proof : area (AABC) = 5 BC x AP and area (ADEF) = 5 EF x DQ.

1
area AABC EBC AR _ area AABC BC AP
Thus, area ADEF ;EF «DQ "/ area ADEF  EF DQ ~~~~~~ (1)
In AAPB and ADQE, £1 = 22=90° [By construction]
/3=/4 [Given]
"~ AAPB ~ ADQE [AA corollary]
~AB AP BP AB AP
o . = = = SA (i)
DE DQ EQ DE DQ
Al AB_BC .
0, BE - EF [Given] ......(1i)
AP _BC

From (i1) and (i1), weget ~~ " e . (1v)
DQ EF

AP
Putting the value of ——~ DQ from (iv) in (1), we get
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area AABC EX E B BC?
areaADEF EF EF EF° e \2

Similarly, it can also be proved that

area AABC _ AB’ ‘
area ADEF  DE2 e (vi)

area AABC  AC’
area ADEF  DF* e

and

From (v), (vi) and (vii), we obtain

area AABC AB* BC’* AC’
areaADEF DE’ EF* DF’

Example

Prove that the area of an equilateral triangle described on a side of a right-angled isosceles triangle is half
the area of the equilateral triangle described on its hypotenuse.

Solution :
Given AABC in which ZABC =90° and AB = BC. AABD and AACE are equilateral triangles.

E

w2

1
To Prove : ar (AABD) = 5 x ar (ACAE)

Proof : Let AB =BC =xunits

. Hypotenuse, CA _ ./ | > = x./2 units

Each of the AABD and ACAE being equilateral, each angle of each one of them is 60°.
.. AABD ~ ACAE.

But, the ratio of the area of two similar triangles is equal to the ratio of the squares of their corresponding sides.

_ar(AABD) _AB* _ x* _x* 1
ar(ACAE) CA* (x42) 2x° 2

1
Hence, ar(AABD) = 5 x ar(ACAE)
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[A PYTHAGORAS THEOREM

THEOREM 1

Pythagoras Theorem : In a right angle triangle, the square of the hypotenuse is equal to the sum of the squares of
B

the other two sides.
Given : Right AABC which is right angled at B.
To Prove : AC*= AB* + B(C?

Construction : Draw BD 1 AC

Proof : AADB ~ AABC

= AD_AB [Sides of similar triangles are proportional |
AB AC

= AB*=ADxAC (1)

Also we have, ACDB ~ ACBA
C—D:EDBCZ:CDXCA ....... 2)
BC CA

Adding (1) and (2), we have
AB*+ BC*=AD x AC+ CD x AC=AC x (AD + CD) =AC x AC =AC*

THEOREM 2

Converse of Pythagoras Theorem : In a triangle, if the square of one side
is equal to the sum of the squares of the other two sides, then the angle A
opposite the first side is a right angle.

Given : AABC such that AB* + BC*=AC?

To Prove : /B =90°

B C
Construction : Construct a right triangle PQR,
right angled at Q such that PQ = AB and QR =BC
Proof: In right APQR, we have
PR?*=PQ?+ QR? [Pythagoras theorem]
= PR*=AB*+BC* (1) [-- PQ=ABand QR =BC(]
Also, we have AC*=AB*+BC* ... (2) [Given]
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From (1) and (2), we have P
PR*=AC*=PR=AC
In AABC and APQR, we have

AB =PQ, BC=QR [Construction] o R

and AC =PR [Proved above]

. AABC = APQR [SSS congruency criterion]

= /B=./Q=90° [Corresponding angles of congruent triangles are equal]
= /B =90° and this is opposite to the first side AC Hence proved.

Example n

BL and CM are medians of a AABC, right angled at A. Prove that 4(BL* + CM?) = SBC>.
Solution :

Given AABC in which BL and CM are medians and £ A =90°.

To Prove : 4(BL* + CM?) = SBC*.

Proof : In ABAC, LA =90° M
.. BC*=AB*+AC* (D

[By Pythagoras Theorem]
In ABAL, /A =90°
- BL*=AL*+ AB? [By Pythagoras Theorem]

2
= BL’ = [%AC) + AB’ (' Lis mid point of AC)

= BL’ = %AC2 +AB?

= 4BL*=AC*+4AB* (2)
In ACAM, A = 90°
- CM? = AM? + AC?
s (Lag) 4 ac? L ape s A
= CM" = EAB +AC" = CM :ZAB +AC
= 4CM*=AB*+4AC* L 3)
On adding (2) and (3), we get 4(BL* + CM?) = 5(AB* + AC?)
Hence, 4(BL* + CM?) = SBC? [Using (1)]
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Focus Point

(1) Intersection point of medians is called centroid.
(1) Medians divide the triangle into 6 equal part.

(1it) Centroid divide the medianinto2 : 1.

ANGLE BISECTOR THEOREM

INTERIOR ANGLE BISECTOR THEOREM

Given : In AABC, AD is the internal bisector of /BAC which meets BC at D.

BD _AB
DC AC
Construction : Draw CE || DA to meet BA produced at E.

To Prove :

.::-’E
A A
B D C
Proof : Since CE || DA and AC is the transversal, we have
Z/DAC = ZACE (alternate angles) (1)
and /BAD = ZAEC (corresponding angles) 2)
Since AD 1s the angle bisector of LA, Z/BAD = Z/DAC 3)

From (1), (2) and (3), we have ZACE = ZAEC
Thus in AACE, we have AE =AC

(sides opposite to equal angles are equal)

Now in ABCE we have, CE || DA
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BD
DC AE

:>BD AB AE = AC
DC AC( )

Hence the theorem.

(Thales theorem)

EXTERIOR ANGLE BISECTOR THEOREM

Given : In AABC, AD is the external bisector of /BAC and intersects BC produced at D.

BD AB
DC AC

Construction : Draw CE || DAmeeting AB at E.

To prove :

Proof : CE || DA and AC is a transversal,

ZECA = ZCAD (alternate angles) (1)
Also CE || DA and BP is a transversal

ZCEA = ZDAP (corresponding angles) 2)
But AD is the bisector of ZCAP

ZCAD = /DAP 3)
From (1), (2) and (3), we have

ZCEA=ZECA

(sides opposite to equal angles are equal)

In ABDA, we have EC || AD

BD BA

“De = A (Thales theorem)

BD BA

g
DC AC (AE=AC)

Hence the theorem.
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Focus Point

(1) Intersection point of altitudes of a triangle is called orthocentre.
(11) Intersection point of angle bisectors of a triangle is called incentre.

(iii) IfAD is angle bisector as shown in figure then AD*= AB x AC—BD x CD.
A
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N 1|
LM || AB. If AL = x — 3, AC = 2x, BM = x-2,
BC =2x + 3 find the value of x ?

C

A B

Ans. In A ABC we have LM || AB

AL_BM_ AL __BM
LC MC AC-AL BC-BM

x=3 Xx—2
2x—(x=3) (2x+43)—(x—2)

Xx—3 x-2
j— =

X+3 x+5
>x-3)+5)=x-2)(x+3)
>x+2x—-15=x*+x—-6
=>x=9

SE.
In the given figure PA, QB and RC each is per-
pendicular to AC such that PA=x, RC =y, QB =

z, AB =aand BC =b. Prove that

I 1 1
—t—=—
X y z

P

A a B b C
PA L AC and QB L AC = QB || PA
Thus in A PAC, QB || PA
so A QBC ~ A PAC

Ans.

(B_BC_z_ b (i) (by the
PA AC x a+b 7

property of similar triangle)

In ARAC, QB ||RC, so AQBA ~ARAC
QB AB =z
“RCTAC ==
property of similar triangle)
Now from (1) and (i1) we get

zZ z [ b a j
x y \a+b a+b

z2 [l+l:lj

X y X y z

SE.
In the adjoining figure. ABCD is a quadrilateral
and P, Q, R sS are the points of trisection of the
sides AB, BC,CD and DA respectively. Prove
that PQRS is a parallelogram.

y_a+b

C
R

D Q

S
AP B

Ans. Here, ABCD is a quadrilateral. Since R and S

are points of trisection of sides CD and DA
respectively.
.. CD=3CR or CR+DR =3CR

DR =2CR or DR _2
orR= RC 1
AD = 3AS or AS + SD = 2AS
DS = 2AS or25_2
ors = SA 1

DS DR

= _—=—

SA RC
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N 4 |

Ans.

Chapter-6

.. By converse of basic proportionality
theorem,

DS DR
—=—=SR||AC
In ADAC, <=2 5 |
Similarly, PQ || AC
. SR ||AC and PQ || AC = SR || PQ

= Similarly one can prove that PS || QR
Hence, PQRS is a parallelogram.

Prove that the line segments joining the mid-points
of the adjacent sides of a quadrilateral form a
parallelogram.

Let P, Q, R and S respectively be the mid-
points of the sides AB, BC, CD and DA ofthe
quadrilateral ABCD.

Join PQ, QR, RS and SP.

Also, join AC, Since S and R are the mid-
points of DA and DC respectively.

.. DS=SA and DR=RC

:>D—s:land%:13
SA RC

DS _DR
SA RC
DS DR

: 2" SR AC
. In ADAC, s W C I

..... (1) (By converse of basic proportionality
theorem) Since Q and P are the mid-points of
BC and BA respectively.

.. BQ=QC and BP =PA

&:]andﬁ:]
QC PA

BQ_BP

= -
QC PA

sE.H

Ans.

Proof':

A P B

BQ BP

.. In ABCA, @:ﬁ

= QP ||CAorPQ | AC ..... (i1) (By converse
of basic proportionality theorem)

From (i) and (ii), we have PQ || SR

Similarly, PS || QR

Hence, PQRS is a parallelogram.

ABC is aright triangle, right angled at B. IfBD is the
length ofthe perpendicular drawn from B to AC. Prove
that

(i) AADB ~ AABC and hence AB>=AD x AC
(ii)) ABDC-~AABC and hence BC>=CD x AC
(iii) AADB ~ ABDC and hence BD*=AD x DC

1 1 1

: 4 _
™ 3" "BC BD’

Given : ABC is right angled triangle at B and
BD L AC

To prove :
(i) AADB ~ AABC and hence AB>=AD x AC
A
D,
2 E

(ii)) ABDC ~ AABC and hence BC>=CD x AC
(iii) AADB ~ ABDC and hence BD*=AD x DC

1 1 1

. L
™) 25" "BC BD®

(1) Intwo triangles ADB and ABC, we have :
ZBAD = Z/BAC (Common)
ZADB = ZABC (Each s right angle)
ZABD = ZACB (Third angle)

Triangles
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Chapter-6

ZADB ~ ZABC (AAA Similarity)

Triangle ADB and ABC are similar and so their
corresponding sides must be proportional.

AD_DB_AB ADAB

AB DC AC —AB AC

= AB x AB=AC x AD = AB*=AD x AC
This proves (a).

(11) Again consider two triangles BDC and ABC,
we have

ZBCD=ZACB (Common)
ZBDC = ZABC (Eachis right angle)
/ZDBC = ZBAC (Third angle)

.". Triangle are similar and their corresponding sides
must be proportional.

BD_DC_BC

AB

BC

i.e., ABDC~AABC AC

DC_BC
A7C:>BC BC=DC xAC

~ BC
= BC?=CD x AC. This proves (ii).

(1it) In two triangles ADB and BDC, we have :
/BDA = /BDC =90°

3=/2=90°- /1

[ £1+£2=90° 1+ £3=90°]
A1=/4=90°- /2 [+ L1+ £2=90°,

2+ /4=90°]

AADB ~ ABDC (AAA criterion of similarity)

= Their corresponding sides must be proportional.

AD_DB_ AB
BD DC BC

ADBD
~ BD DC

.. BD?=AD x DC
= BD is the mean proportional of AD and DC
(iv) From (i), we have : AB> =AD x AC

= BD xBD=AD x DC

sE.d

Ans.

(i), we have : BC2=CD x AC
(iii) We have : BD’=AD x DC

Consider
1 1 1 1
+ = +
AB?> BC?> ADxAC CDxAC
1[ 1 1
= +
AC{AD DC}
1 . 1 1 [DC+AD
AB? BC> AC| ADxDC
_ 1 [AD+DC| 1 AC }
AC| ADxDC | AC| ADxDC
— 1 - 1 ﬁ‘ eee
ADxDC BD’ (from (ii))
1 | 1
+ -
AB?> BC? BD?

Thus we have proved the following

O is any point inside a rectangle ABCD (shown in
the figure). Prove that OB2 + OD? = QA? + OC?

Through O, draw PQ|BC so that P lies on AB and
Qlieson DC.

Now, PQ|BC

Therefore, PQ 1. AB and PQ 1. DC
[/B=90°and £C = 90°]

So, /BPQ = 90° and /CQP = 90°

Therefore, BPQC and APQD are both rectangles.
Now, from AOPB,

Triangles
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OB? = BP2 + OP2 ) J Spacefor Notes:
Similarly, from AODQ, | L e e e e e e mmmem oo
OD? = 0Q? + DQ? () I B T
From AOQC,wehave @~ | =7 " "= -==- === == ------mmmmmmmmmmm e
0C? = 0Q? + CQ? 1)
And from AOAP,wehave |~~~ T T oo T oo
OA2 = AP2 + OP2 Loy |
Adding () and (i) L Y - YW
OB2+0D?=BP?+OP>+0Q*+DQ*> | .
=CQ?+OP>+0Q*+AP? | ol
[AsBP=CQand DQ=AP] | oo e e e e e e e e e o
=CQ?+0Q*+0P2+AP? | mmmmm MRt e e e e -
= 0C? + OA? [From (i)andiv)] | -~ - """ SSIo3 " """ """ TTTToTomomoos
SN 7 S N =\
Inthe given figure, BC LAB,AE Ll ABand | ==~ =--~----~--~--~---=--====-==-==-===----
DE L AC.Provethat DEBC=AD.AB. | oo oo oo e oo -
E o BT @€ - V-

N -

D A | e f DL L L L L L L L oo _-_--__

A BN |
Ans. InAABCand AEDA, Wehave " = | =--=------------------—-----------
ZABC=AADE [Eachequalto90°] ("~~~ "~~~ """~ "~~~ oo T oo TToTTm T mTTT
ZACB=/EAD [Alternateangles] | T
- ByAASmilagty
AABC~AEDA | Ll L L L e eem—oo--
BC_ AD |t oo m s s s s oo oo s oo o m -
ZAB DE il
=DEBC=ADAB. | mmmm e e e -
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ONLY ONE CORRECT TYPE 5. The side of an equilateral triangle is 20./3 cm.
L In the given figure ~A =80° ~B =60°, £C= The numerical value of the radius of the circle
2x° and ZBDC =y°, BD and CD bisect angles circumscribing the triangle is -
B and C respectively. The values of x and v, (A) 20 cm (B) 203 cm
respectively, are
20
(C)20 T cm (D) ?
6. If AABC is a right angled triangle with ZA =
90°, AN is perpendicular to BC, BC =12 cm
‘ area AANC
and AC = 6 cm, then the ratio of area AABC -
B C (A)1:3 (B)1:2
(A) 15°, 70° (B) 10°, 160° ©)1:4 D)1:8
(C) 20°, 130° (D) 20°, 125° 7. Theatea of the largest triangle inscribed in a
2. Ifa+b+c=2s, then the value of (s — a)*+ serN\Re of tadius R is -
(s—=b)*+(s—c)*willbe : (A) 2R? (B) R
(A)s*+a?+b*+c? (B)ya’+b*+c?—s? : 3
(C)s*—a*-b*—c* (D)4s*—a’—b?—¢? (©) ERZ (D) ERZ
3. IfDi i he side BC =12 f ) .
1sa potnt on the sEEIG ppr ot a 8. In atriangle ABC, then sum of the exterior
AABC such that BD =9 ¢cm and ZADC = .
BAC. then 118 R | angles at B and C is equal to :
o , then the lengt ;6 isequal to : (A)180°— /BAC  (B)180°+ /BAC
(A)9cm (B) 6 ey (C) 180° —2/BAC (D) 180° +2/BAC
(€) 6y3 em (D) 3 ¢m 9. InAABC, /B=3x, /A=x, /C=yand3y—
4. In AABC medians BE and CF intersect at G. If 5x = 30, then the triangle s ;
the straight line AGD meets BCatDinsuch a (A) isosceles (B) equlateral
way that GD = 1.5 cm, then the length of AD (C) right angled (D) scalene
is A 10.  The internal bisectors of /B and ~C of AABC
meet at O. If LA =80°, then L/BOCis :
(A) 50° (B) 100°
¥ B (C) 130° (D) 160°
11. The areas of two similar triangles are 12 cm?
and 48 cm?. If the height of the smaller one is
2.1 cm, then the corresponding height of the
B D C bigger triangle is :
(A)2.5cm (B)3.0cm (A)12.6 cm (B)8.4cm
(C)4.00 cm (D)4.5cm (C)4.2cm (D) 1.05 cm
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12.  Ina ADEF shownin given figure, points A, B 15.  Express xinterms ofa, b, and c.
and C are taken on DE, DF and EF
respectively, such that EC = AC and CF = BC.
If /D =40°, then what is ZACB in degrees ?
D
< b »< - >
(A) x= 2 (B) x =2
B b+ a+c
# : b+ ab
E C F (C) x="—— (D) x = ——
(A) 140 (B) 70 ac .
(C) 100 (D) None of these 16. In AABC, if AD 1 BC and AD>=BD x DC.
13.  AB LBC, BD L AC and CE bisects 2C. IfA Then find the angle ZBAC =7
=30°. Then, what is ZCED ? 2
A
1
30°
D
F E
B D C
5 n (A) 60
(A)30° (B) 60° (B) 90°
(C) 45° (D) 65° (C) 30°
14.  InAABC, ZA=90° AD 1 BCand /B =45°. (D) None of this
IfAB =x, then the value of AD interms of xis: | 17 4, trapezium ABCD, AB || CD and DC =
C 3AB. EF || AB intersects DA and CB at E and
BF 2
N F such that FC = 3 Then 3DC =
E (A) 4EF (B) 2EF
00° 450 (C) SEF (D)EF
A B 18.  The corresponding altitude of two similar
< Jx triangles are 6 cm and 9 cm respectively. Find
(A) P (B) N the ratio of their areas.
(A)2:1 (B)3:2
X X
© 75 (D) \E (C©)4:9 (D)8 : 16
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19. In the given figure PB and QA perpendicular to AP :PB=2:3and AQ = 4 cm, then the length
segment AB. If PO = 5cm, QO = 7cm and area of ACis...... ... cm.
APOB = 150cm?, find the area of AQOA. (A)5 (B) 8
; (C) 11 (D) 10
B 1 23. XY is drawn parallel to the base BC of AABC
230 A cutting AB at X and ACat Y. fAB=4BX and
YC=2cm, thenAYis........ cm.
P (A)6 (B)7
(A) 294 cm? (B) 200 cm? ©) 15 (D) 13
(C) 269 cm? (D) 225 cm?
20.  Inthe given figure AD is the bisector of /BAC. 24 InAABC, ifDE|| BC, AD=x, DB =x-2, AE
IfAB = 10 em, AC = 14 cm and BC = 6 cm. =x+2 and EC =x — 1, then the value of x is.
Then find BD and DC ? (A)2 (B)0
(€)1 (D)4
25.  Thealtitude of an equilateral triangle having the
length ofits side 10 cmis k /3 c¢m. Find k.
(A) 10 (B)8
(C) 15 (D)5
Comprehension : AACB ~ AAPQ. If BC =10 cm,
PQ=5cm, BA=6.5 cmand AP=2.8 cm.
© 5 ®) =2 >
57 57 X
21.  Ifcorresponding sides of two similar triangles ’
are in the ratio 4 : 5, then corresponding 4
medians of the triangles are in the ratio 4 : k. 26.  Find the length of CA ?
Find k. (A)5.6cm (B) 6 cm
(A)5 (B) 6 (C)6.5cm (D)5 cm
(C) 12 (D) 10 27. Find the area of AACB is :
22.  Pand Q are the points on sides AB and AC (A) 16.96 (B) 17
respectively of a AABC, such that PQ || BC. If (C) 16 (D) None of these
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28.  Find the ratio of the area of triangle ACB and 32.  Inthe figure, the line segment XY is parallel to
APQ. the sideAC of AABC and it divides the triangle
A4 BY4:1 into two parts of equal areas, then match the
(A) (B)
©)2:1 D)3 :1 colymn
In figure :- A
X
A
E F B Y @©
Column -1 Column —II
B D C (A)AB : XB (P) 2 :1
ZADB =90° and AB=AC, BC =10cm, (B)ar (AABC): — (Q)2:1
AC =12cm . ar (AXBY)
29. Find EF (C)AX: AB ® (vV2-1):+2
(A)5 (B) 10
(©) 15 (D) 13 (D) £X: ZA S1:1
A) A-P, B— -R, D-
30.  Find area of AABC . (A) ,B-Q, C-R, D=5
(B) A-Q, B-P, C-R, D-S
(C) 2456 D) 214 (D) A-P,B-R, C-Q, D-S
31.  Find AD 33.  Match the Column:
(A) 119 (B) 119 Column - I Column - II
(©) 10 D) 211 (A) In AABC and (P) AA similarity
APQOR
MATCH THE COLUMN TYPE AB_AC 5
Column-I and column-II contains four entries PO PR
each. Entries of column-I are to be matched (B) In A4BC and (Q) SAS
with some entries of column-II. Only One APOR, similarity
LA=/P,/B=Z
entries of column-1 may have the matching with ’ ©
the some entries of column-II and one entry of (€©)In A4BC and (R) SSS similarity
column-II Only one matching with entries of APOR
column-I AB = AC _ BC
PO PR QR
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(D) In AACB, DE|| BC (S)BPT

AD AE
==

BD CE
(A) A-P, B-Q, C-R, D-$S
(B) A-Q, B-P,C-R, D-S
(C) A-P, B-Q, C-S, D-R
(D) A-Q, B-R, C-P, D-$S

ANALYTICALTYPE

34. In the given figure PQ || ST, ZPQR =110°, Z/RST

= 130° then value of ZQRS s
S T

130°

110°
R
(A)20° (B) 50°
(C) 60° (D) 70°
35.  E and F are respectively, the mid points of the sides
AB and AC of AABC and the area of the quadrilat-
eral BEFC is k times the area of AABC. The value

ofkis:

1
(A) 5

3
© 7

36. In the figure, DB is diagonal of rectangle ABCD and
line /through A and line m through C divide DB in

(B)3

(D)4

three equal parts each oflength 1 cm and are perpen-
dicular to DB. Area (in cm?) of rectangle ABCD is :

N B

A

D \1 m

37.

38.

(A) 22 B) 2./3

(©) 342 D) 33
In the quadrilateral ABCD :

12 27

(A)x=ya=z B)x=za=y

Oxsza=-y ([D)x=ya=w
In the following figure QT L PR and QS =PS.1f £

TQR =40°and"/ RPS =20° the value of x is

P

Q S R

(A) 80° (B) 25°

(C) 15° (D) 35°

Chapter-6 Triangles
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EXERCISE-11

I |

VERY SHORTANSWER TYPE

1. ABCD is a trapezium with AB || DC. If AAED
is similar to ABEC. Prove that AD =BC.
ABC is a triangle right angled at C. If p?is the

/

N

length of perpendicular from C to AB and
AB = ¢?, BC =a? and CA =b?, show that
(pc)* = (ab).
In figure, DE || BC and CD || EF. Prove that
AD?=AB x AF.

A

(9%

B C
ABC is aright triangle right angled at C and AC
= /3 BC. Prove that ZABC = 60°
5. In figure, CD || LA and DE || AC. Find CL.
A

+

B L
4cm E 2cm C

7. In the given figure, DE || OQ and DF || OR.
Show that EF || QR.

P

Q R

8. If the diagonal BD of a quadrilateral ABCD
bisects both Z/B and £D, prove that
ABND
BC €D’

9. Prove that the area of the equilateral described
on the side of a square is halfthe area of the
equilateral triangle described on its diagonal.

10. If AABCis suchthat AB=3 cm, BC=2 cmand
CA=2.5cm. If ADEF ~ AABC and EF =4 cm,
then perimeter of ADEF is.

SHORTANSWER TYPE

I. In the given figure, DE || BC. IfAD =x, DB =x
—2,AE=x+2and EC =x -1, find the value

of x.
x—1

ELC

6. PQR is right angled triangle, having £Q = 90°.
If QS = SR, show that PR* = 4PS? - 3PQ~.
P
H
Q S R
Chapter-6 Triangles
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ABCD is a parallelogram, P is a point on side
BC and DP, when produced meets AB
produced at L. Prove that

DP DC DL AL
OB "B @ 5p ~De
Ina AABC, AD is the bisector of £A, meeting
side BCatD. IfAC=42cm, DC =6¢cm, BC =
10cm, find AB.
In AABC, if AD is the bisector of ZA, Prove

Area(AABD) AB

Area(AACD) AC

In AABC, D is the mid point of BC and ED is
the bisector of ZADB and EF is drawn parallel

to BC cutting AC in F. Prove that Z/EDF is a
right angle.

that

LONGANSWER TYPE

4.

AABC and ADBC line on the same side of the
base BC. From a Point P on BC, PQ || AB and
PR || BD are drawn. They meet AC in Q and
DC in R respectively. Prove that QR || AD.

A D
Q
R
B P C
Two poles of height ‘a’ metres and ‘b’ metres

are ‘p’ metres apart. Prove that the height of the
point of intersection of the lines joining the top

of'each pole to the foot of the opposite pole is

ab
+b

given by N meters.

TRUE /FALSE TYPE

L Let X be any point on the side BC ofa AABC. | 1, In obtuse angle triangle the orthocentre will lie
I[f XM, XN are drawn parallel to BA and CA out side the triangle.
meeting. CA, BA in M, N respectively, MN 2. Medians divide the triangle into 6 equal parts.
meets BC produced in T, prove that TX> = 3 Intersection point of medians is called centroid.
(TB) (TC). 4. Ifin AABC and ADEF , % ZC) , then they
2. Let ABC be a triangle D andE be two points o
will be similarif /p= /.
on side AB Sggithat ATUSEISRLDP || BUGES 5. Two figure having the same shape but not
EQ [|AC, then prove that PQ || AB; necessarily the same size are called similar
3. ABCD is a quadrilateral. P, Q, R and S are the figure.
points of trisection of sides AB, BC, CD, and
DA respectively and are adjacent to A and C. 1 Centroid divides the median into
Prove that PQRS is a parallelogram. 2 All circle are
D 3. Two polygons of the same number of sides are
similar, if their corresponding angles are
and their corresponging sides are
4. For two triangles, if corresponding angles are
equal, then the two triangles are similar, this is
called similarity.
5. All triangles are similar.
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NUMERICAL PROBLEMS Space for Notes :

1. AABC and ACDE are two equilateral triangles

such that D is the mid-point of BC. The ratio of

the areas of ACDE and AABCis 1 : kthenk =
2. If AABC is an equilateral triangle such that

AD 1 BC, AD?*=kDC? thenkis :

3. If each side of a rhombus is 10 ¢cm and one of

its diagonals is 16 cm, then the length of the

other diagonal is k cm. Find k.

4. IfEisapointinside CA of an equilateral |
AABC such that BE 1. AC, then AB>+ BC? +
CA?=kBE-* Find k.

5. Ifin an isosceles triangle a is the length of the

base and b the length of one of the equal side ,

a
then its area is E\/kb2 —a®> Findk. | mmmmmmmm e -
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EXERCISE-I

1 2 3 4 5 6 7 8 9 10 | 11 12 [ 13 | 14 | 135
C B B D A C B B C C C C B C A
16 | 17 | 18 | 19 [ 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
B C | C A B A D A D D A A B A B
31 | 32 | 33 | 34 | 35 | 36 | 37 | 38
A A B C A C A C

EXERCISE 1T

VERY SHORTANSWERTYPE
S. 3 10. 15
SHORTANSWER TYPE

1. 4 3. 2.8 cm
TRUE FALSE TYPE

1. T 2. T 3 T 4. T 5.

FILL IN THE BLANKS
1. 2:1 2. similar
NUMERICAL TYPE

3. equal, proportioanl 4. AAA

1. 4 2. 3 3. 12 4. 4 5.

5. equilateral

Chapter-6
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SELF PROGRESS ASSESSMENT FRAMEWORK
(CHAPTER : TRIANGLES)

CONTENT

STATUS

DATE OF COMPLETION

SELF SIGNATURE

Theory

In-Text Examples

Solved Examples

Exercise 1

Exercise 11

Short Note-1

Revision - 1

Revision - 2

Revision - 3

Remark

NOTES:

1. In the status, put “completed” only when you have thoroughly worked through this particular section.

2. Always remember to put down the date of completion correctly. It will help you in future at the time of revision.
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INTRODUCTION

Co-ordinate geometry is that part of geometry, in which the points on the plane are represented by ordered pairs
of real numbers. Straight lines and curves are represented by algebraic equations.
Thus coordinate geometry or analytical geometry is that branch of mathematics in which geometrical problems are

solved with the help of algebra.

COORDINATE AXIS AND CARTESIAN SYSTEM

Y
'
<+—»P(a. b)
Ib
X € 0 > X
\'4
Y’

Two perpendicular lines XX’ and YY’ on a plane intersecting at a point O are know as rectangular axis and plane
is called Cartesian plane. Point O is known as origin.

XX is called x—axis.

Y'Y’ is called y—axis.

The position of a point in a plane is determined with the reference to two intersecting straight lines called the
coordinate axis and their point of intersection is called the origin of co—ordinates.

Ifthese two axis of reference out each other at right angle, they are called rectangular axis otherwise they are called

oblique axis. The axis divide the coordinate plane in four quadrants.

Y Y
N
II quadrant I quadrant 11 quadrant I quadrant
. | - o o#90°
X< >X & >
O X O X
1T quadrant IV quadrant 111 quadrant IV quadrant
\4
Y’
Y’
(rectangular axis) (oblique axis)
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RECTANGULAR CARTESIAN COORDINATES OF A POINT

Let XOX’ and YOY’ be two mutually perpendicular axis in the plane of paper intersecting at O. Let P be any point
in the plane. Draw PM perpendicular to OX, then lengths OM and PM are called the rectangular Cartesian
coordinates of P.
Notes: (i) The ordinate of every point on x—axis is O.

(i1) The abscissa of every point on y—axis is O.

(1i1) Coordinates of origin are O (0, 0).
If'a point P is situated at a distance ‘b’ from x—axis and at a distance ‘a’ from y—axis, then its co—ordinates are
represented by ordered pair (a, b). Every ordered pair represents a unique point on the plane. Distance of point P
from x—axis is ordinate and that from y—axis is abscissa. Also, we have to keep in mind (a, b) = (b, a).
In the Cartesian co—ordinates, points lying on right side of origin have x co—ordinate positive, while points lying on
left side of origin have x co—ordinates negative. In the same way, points lying above origin have y co—ordinate

positive and below origin have y co—ordinate negative.
A
(+) direction of y-axis

(-) direction of x-axis|(+) direction of x=axis
& N

-~ .

(_5 _) (+> _)

(-) direction of y-axis
v

Example
Find the co—ordinate of a point at a distance of 3 units from origin which lie on (i) x—axis (i1) y—axis.

31 (0.3)

4 32 -1 1 23 4
X

(-330) -1'- (330)

34 (0,-3)

Solution :
(1) 3 units distance of a point from origin can be in positive direction of x—axis in negative direction of x—axis.
.. co—ordinates of a point at a distance of 3 units on x—axis from origin is either (-3, 0) or (3, 0).

(i1) In the same manner co—ordinate of a point on y—axis is (0, 3) or (0, —3).
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Example
Find the co—ordinates of the points as shown in the figure :
Y
B
2
F A
4 9
1
> e ~ X
X'€ 3l -2 -1 O 1 2 3
CRERE %
.B >
-3
Y’
Solution :
Co—ordinate of A=(3, 1)
Co-ordinate of B =(-3,-2)
Co-ordinate of C=(0,-1)
Co-ordinate of D=(2,-1)
Co-ordinate of E=(-2,-1)
Co—ordinate of F=(-1, 1)
Example
In the figure, if area of the triangle AOB is 100 square units, find the co—ordinates of A.
A
A(0, a)
S0 B (10. 0)
v
Solution :

1
Area of triangle AOB = 5 x OB x OA
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1
5 x 10 xa=100 =>a=20
.. Co—ordinate of Ais (0, 20).

Example n

In the given figure, find the co—ordinates of the vertices of an equilateral triangle of side 2a.

Aa0) T X

Solution :

Since OAB is an equilateral triangle of side 2a. Therefore OA=AB =0B.=2a
Let BL be the perpendicular from B on OA. Then

OL=LA=a

In AOLB, OB?= OL? + LB?

= (2a)*=a*+LB*?

—LB=3a

~. coordinates of O are (0, 0)A(2a, 0) and B (a, /3 a)

DISTANCE BETWEEN TWO POINTS

B(X27 Y2)

A(Xla Y1)

N

Let two pointsbe A(x , y,) and B (x,, ), then distance between them is given by [AB| = \/ {(x2 —x,)’ +(y,—y, )2}

or, Distance between two points

= \/ (Difference of x coordinates)’ + (Differenceof y coordinates)’
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PROOF OF DISTANCE FORMULA

y B(x,, y.)
Y2~ Y
N Y
Y
R = >
v " g
y

Let A(x,,y,) and B (x,, y,) be any two points in the plane (assume points in I quadrant)
Draw AL L OX and BM 1L OX.
Also, draw AN 1. BM
Then OL=x,0M=x,AL=y,BM=y,
AN=ILM=0M -OL=x_ —x,
BN=BM-NM=y, -y,
Now, inright AANB
AB? = AN’ + NB*

AB’=(x, =X )+ (¥,=Yy,)

|AB| = \/(x2 —x,) A% =)

Focus Point

(i) The distance of point P(x, y) from origin O(0, 0) is given by : |OP| = /x* + y°

(i1) If AB is parallel to x-axis, theny, =y, and so |AB|= (x2 —X, )2 =[x, x|

(iii) If AB is parallel to y—axis, thenx, = x, and so |AB| = ,/(y, —y, )2 =y,

Chapter-7 Coordinate Geometry Matrix : www.matrixedu.in 152



3 MATRIX I Class— 10 [Mathematics] [

Example

Distance of any point P(3, 2) from any point Q is \/2 and ordinate of Q is half that of its abscissa. Then
find its co—ordinates.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>