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Chapter: Real Numbers

Euclid’s division lemma: For any two given positive integers m and n, there
exist unique whole numbers g and r such that,

m=nq+r, where0<r<n
Here, m is called as dividend, n as divisor, q as quotient and r as remainder.
Using Euclid’s division lemma to find the properties of numbers

Euclid’s division lemma/algorithm has several applications related to finding
properties of numbers. We give some examples of these applications below:

Example: Show that every positive even integer is of the form 2qg, and that
every positive odd integer is of the form 2q + 1, where q is some integer.

Solution: Let m be any positive integer and n = 2.

Then, by Euclid’s algorithm, m = 2q + r, where 0 < r < 2.
Therefore, the values of r can be 0 and 1.

Whenr=0=>=m = 2q

In this case m is a multiple of 2 and therefore is an even number.
Whenr=1=m = 2g+1

In this case, whenever we add 1 to any even number then we get an odd
number.

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

Fundamental Theorem of Arithmetic

Every composite number can be expressed as a product of primes and this expression is unique,
except from the order in which the prime factors occur.

Highest Common Factor (HCF) = The highest or biggest humber which can
divide the given numbers without leaving any remainder. Sometimes it is also
termed as Greatest Common Factor(GCF) or Greatest Common Divisor(GCD).

Example: HCF(10,15) =5

Lowest Common Multiple (LCM) = The lowest or the first common multiple of
the given numbers.

Example: LCM(10,15) = 30

When we have to calculate either LCM or HCF or both for two or more numbers,
then first we have to do prime factorisation of each nhumber separately and then
work according to the following points:

For HCF = Product of the smallest power of each common prime factor in the
numbers.
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For LCM = Product of the greatest power of each prime factor involved in the
numbers.

Note: Product of two given numbers = Product of their HCF and LCM

m X n = HCF (m,n) x LCM (m,n)
Decimal representation of Rational Numbers

Rational numbers: The numbers which can be written or expressed in the form
of §, where p and q are integers, and g#0, are called rational humbers.

Rational numbers in decimal form: Every rational number when expressed in
decimal form, then its decimal expansion is either terminating or non-
terminating repeating/recurring.

To check whether a given rational number is terminating or non-terminating
repeating:

Let x is a rational number with simplest form S’ where p and g are integers and q
#0, then:

) If the prime factorisation of q is of the form (2™ x 5"), for some non-
negative integers m and n, then the decimal expansion of x is
terminating.

If the prime factorisation of q is not of the form (2™ x 5"), for some non-
negative integers m and n, then the decimal expansion of x is non-
terminating repeating.

Irrational numbers

Irrational numbers: The numbers whose decimal expansion is non-terminating
and non-repeating are termed as irrational numbers.

Types of irrational number

Type 1: 0.3030030003...... or 1.323323332..... etc are all non-terminating as well
as non-repeating decimal numbers.

Type 2: If a is a positive integer and is not a perfect square, then Va is an
irrational number. Example: V3, V5, V11 etc.

Type 3: If a is a positive integer and is not a perfect cube, then ¥{a is an
irrational number. Example: /15, /43, V133 etc.

Important Questions with Solutions

1. Show that any positive odd integer is of the form 6g + 1, or 6g + 3, or
6g + 5, where g is some integer.

Solution: To Prove: Any Positive odd integer is of the form 6q + 1, 6q +
3,6+ 5
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Proof: To prove the statement by Euclid's lemma we have to consider
divisor as 6 and then find out the possible remainders when divided by 6
By taking,’ @’ as any positive integer and b = 6.

Applying Euclid’s algorithm

a=6q+r
As divisor is 6 the remainder can take only 6 values from O to 5

Here, r = remainder=0,1, 2, 3,4,5andg=0

So, total possible forms are 6+ 0, 6q + 1,69 + 2,69 + 3, 6 + 4 and
6g + 5

6q + 0, (6 is divisible by 2, its an even number)

6q + 1, ( 6 is divisible by 2 but 1 is not divisible by 2, its an odd number)
6g + 2, (6 and 2 both are divisible by 2, its an even number)

6qg + 3, (6 is divisible by 2 but 3 is not divisible by 2, its an odd number)
6qg + 4, ( 6 and 4 both are divisible by 2, its an even number)

6g + 5, (6 is divisible by 2 but 5 is not divisible by 2, its an odd number)

Therefore, odd numbers will be in the form 6q + 1, or 6q + 3, or 6q+5
Hence, Proved.

2. An army contingent of 616 members is to march behind an army band
of 32 members in a parade. The two groups are to march in the same
number of columns. What is the maximum number of columns in which
they can march?

Solution: Suppose, both groups are arranged in 'n' columns, for
completely filling each column,

The maximum no of columns in which they can march is the highest
common factor of their number of members.

i.e. n = HCF(616, 32)

By using, Euclid’s division algorithm

616 = 32x19+8

Remainder # 0

So, again Applying Euclid’s division algorithm
32 = 8x4+0

HCF of (616, 32) is 8.

So,
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They can march in 8 columns each.

3. Use Euclid’s division lemma to show that the square of any positive
integer is either of the form 3m or 3m + 1 for some integer m.

Solution:

To Prove: Square of any number is of the form 3 mor 3 m +1
Proof: to prove this statement from Euclid's division lemma, take any
number as a divisor, in question we have 3m and 3m + 1 as the form
So,

By taking, ' @’ as any positive integer and b = 3.

Applying Euclid’s algorithm a = bg + r.
a=3q+r

Here, r = remainder = 0, 1, 2 and g = 0 as the divisor is 3 there can be
only 3 remainders, 0, 1 and 2.

So, putting all the possible values of the remainderin,a = 3q +r
a = 3q or 3g+1 or 3g+2

And now squaring all the values,

When a= 3q

Squaring both sides we get,
a’ = (39)°

a2 = 9¢g2

a? =3 (39?)

az=3 ki

Where ki = 3g?

When a=3qg+1

Squaring both sides we get,
a2 = (3q+ 1)
az2=9qg2+6q+1

a2 =3(3g%2+2q)+1

a2 =3ka+ 1

Where ko = 392+ 2q

When a = 3q+2

Squaring both sides we get,

a?=(3q+2)

az= 9g°+ 12q + 4
a2 = 9g°+ 12q + 3+1
a2=3(3g°+4q+ 1) +1
a2= 3ks3+1

Where k3 = 392+ 4q + 1
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Where ki, k2 and ks are some positive integers

Hence, it can be said that the square of any positive integer is either of
the form 3m or 3m+1.

4. Given that HCF (306, 657) = 9, find LCM (306, 657).
Solution:

Given: HCF of (306, 657) = 9

We know that,

LCM x HCF = product of two numbers

LCMxHCF = 306x657

306x657  306x657

LCM = HCF g

LCM = 22338
5. Check whether 6" can end with the digit 0 for any natural number n.

Solution: We need to find can 6" end with zero
If any number has last digit O,

Then, it should be divisible by 10
Factors of 10 = 2x5

So,

Value 6" should be divisible by 2 and 5

Prime factorisation of 6" = (2x3)"

Hence,

6" is divisible by 2 but not by 5.

It cannot end with 0.

6. Explainwhy 7 x 11 x 13+ 13and 7 x 6 x5x4x3x2x1+5are
composite numbers.

Solution: Composite numbers are those numbers, which can be written in
the form of the product of two or more integers, and at least one of them
should not be 1
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(i)
7 x 11 x 13 +13

= (7 x 11 x 13) + (13 x 1)

Taking 13 as common, we get,

13 x(7x11+1)
13 x (77 + 1)
13 x 78

13 x 13 x 6

As the given no is a multiple of two or more integers, one of them being
other than 1.

Hence, it is a composite number.

Therefore, it is a composite number.

(i1)
7X6xXx5x4x3x2x1+5
=(7x6x5x4x3x2x1)+(5x1)

Taking 5 as common , we get,
= 5X(7x6x4x3%x2x1+1)

= 5x (1008+1)
= 5%1009

As the given no is a multiple of two integers, one of them being other
than 1.

Hence, it is a composite number.
7. Prove that +5 is irrational.

Solution: Let’s assume that V5 is a rational number.

Hence, V5 can be written in the form a/b [where a and b (b # 0) are co-
prime (i.e. no common factor other than 1)]

- V5 =a/b

=V5b=a
Squaring both sides,
= (V5 b)?2 = a2
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= 5b? = a?
= a2/5 = b?
Hence, 5 divides a2

By theorem, if p is a prime number and p divides a?, then p divides a,
where a is a positive number.

So, 5 divides a too
Hence, we can say a/5 = c where, c is some integer
So, a = 5c¢

Now we know that,
5b? = a2

Putting a = 5c,

= 5b2 = (5¢)?

= 5b2 = 25¢2

= b2 = 5¢?

.. b%2/5 = ¢?

Hence, 5 divides b2

By theorem, if p is a prime number and p divides a2, then p divides a,
where a is a positive number

So, 5 divides b too

By earlier deductions, 5 divides both a and b
Hence, 5 is a factorof aand b

. a and b are not co-prime.

Hence, the assumption is wrong.

. By contradiction,

- V5 is irrational
8. Prove that 3+2V5 s irrational.

Solution: To Prove: 3 + 2V5 is irrational
Proof:

_
Let 2 T2V is rational.

A number is said to be rational if it can be expressed in the form p/q
where q # 0
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Therefore,

We can find two integers p & g where, (g # 0) such that

3+2V5 = P

q

N
q

Since p and q are integers, will also be rational and

/5
therefore, ¥~ is rational.

We know that V/5 is irrational but according to above statement it has to
be rational

So, both the comments are contradictory,

Hence, the number should have been irrational to make the statement
correct.

3+ 245

Therefore, is irrational

9. Without actually performing the long division, state whether % will

have a terminating decimal expansion or a non-terminating repeating
decimal expansion.

Solution:

35 7X5 7

50  10x5 10

Factorize the denominator we get,
10 = 2x5
The denominator is in the form 2mx5n
E
Hence, the decimal expansion of 50 is terminating.

10. Without actually performing the long division, state whether % will
have a terminating decimal expansion or a non-terminating repeating
decimal expansion:
Solution:

Gd
We have, 455
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Factorize the denominator we get,
455 = 5x7x13

Since, the denominator is not in the form of 2™ x 5", and it also contains
7 and 13 as its factors,

Its decimal expansion will be non-terminating repeating.

Chapter: Polynomials

A polynomial is an algebraic expression in which the exponent on any
variable is a whole number.

Zero of a Polynomial

A real number k is a zero of a polynomial f(x), if f(k) = 0. Which means
that on substituting the given real humber in a polynomial in place of.
Which means that if on substituting the given real humber in place of the
variable in a polynomial gives zero, then the given real number is termed
as the zero of the given polynomial.

Geometrical meaning of the zeroes of a polynomial

Geometrically, zeroes of a polynomial are the x-coordinates of the points
where its graph crosses or touches x-axis.

Let us see some graphs of different polynomials.

Graph of linear Polynomial:
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Graph of a linear polynomial is a straight line which intersects the x-
axis at one point only, so a linear polynomial has 1 degree.

Graph of Quadratic Polynomial
Case 1: When the graph cuts the x-axis at the two points than these
two points are the two zeroes of that quadratic polynomial.
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Case 2: When the graph cuts the x-axis at only one point then that
particular point is the zero of that quadratic polynomial and the
equation is in the form of a perfect square
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Case 3: When the graph does not intersect the x-axis at any point
i.e. the graph is either completely above the x-axis or below the x-axis
then that quadratic polynomial has no zero as it is not intersecting the
xX-axis at any point.

3
(5]
I

o I

Hence the quadratic polynomial can have either two zeroes, one zero or no
zero. Or you can say that it can have maximum two zero only.

Relationship between zeroes and coefficient of a quadratic
polynomial

Let a and B be the two zeros of the quadratic polynomial f(x) = ax? + bx
+ ¢, where a=0.

Coefficient of x

Then, sum of zeros = a +B = ~ Coeffidentof 22 =

QT

Constant term

Product of zeros = a.p = ——————

c
a

Remember:
If a and B are the zeros of a quadratic polynomial f(x). Then, polynomial f(x) is given by:
f(x) = k{x? = (a +B)x + ap}

f(x) = k{x? — (Sum of zeros)x + Product of zeros}
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Division algorithm for polynomials

If f(x) and g(x) are any two polynomials with g(x) # 0, and degree of g(x)
is less than or equal to f(x), then we can always find polynomials q(x) and
r(x) such that,

f(x) = q(x)g(x) + r(x), where r(x) = 0 or degree of r(x) < degree of g(x).
Important Questions with Solutions

1. Find a quadratic polynomial whose sum of the zeros is V2 and product
of the zeros is -.

Solution: we know that for a quadratic equation in the form ax? + bx + ¢
= 0, and its zeroes are a and B, then
sum of zeroes is

n—i—ﬁz_{—j"

and product of zeroes is
af=%
T a

Let the polynomial be @¥~ + DX+ ¢ than

(1-1—3:«5:_—&

ol

and
1 1 ¢
Ww=-1=3=3
—2./7
Ifa=3,thenb = 3‘*2,andc=1

-
Therefore, the quadratic polynomial is 3x W2x+1

2. Divide the polynomial P(X) by the polynomial g(x) and find the quotient

: (x)=x*-3x"+5x-3, g(x)=x"-2
and remainder where P(X) gix)

Solution: By long division method we have,



X -3

X2-2 Yy X3-3x2+5x-3

x3 - 2X

- +

-3x2 + 7/x -3
-3x2 + 6

+ -
/X -9

Quotient = x — 3

Remainder = 7x — 9
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3. Check whether the first polynomial is a factor of the second polynomial

by dividing the second polynomial by the first polynomial:

t* - 3,2t% + 3t - 2t* -9t -12

Solution: We have, t2-3 = t24+0t-3

2t* < 3t+ 4
t* —IZZIt—B)Zt4 +3tF -2t -9t-12
2t* - 0t° - 6t°

3t +4t*-9t-12
3t* -0t - ot

4t* +0t-12
4t* +0t-12

0

Since the remainder is 0,
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Hence, t2 - 3 is a factor of 2t*+3t3-2t2-9t-12.

Obtain all other zeroes of 3x* + 6x3- 2x2- 10x - 5, if two of its zeroes are
Foa
3and V3

p(x) = 3x*+ 6x3-2x2-10x -5
\F and —\F
Since the two zeroes are V3 3

(x—ﬁ)(x +\E)= (xz—g)
is a factor of 3x*+ 6x3- 2x%2- 10x - 5.

x? —
Therefore, we divide the given polynomial by

. 35 +6X +3
X2 —0}{——)3}{“ + 6% -2x2-10x -5
3 4_ 3_ z
3x Ox® -5x

6)° +3x* -10x -5

Wl |

6y +0x* -10x
3x*+0x -5
3x*+0x -5
0

We know,
Dividend = (Divisor x quotient) + remainder

2 _ 3 2 _
3x4+6x3-2x2-10x-5 = (1 3)(31 + 6x +3)

3(x2-2)(x2+2x+1
3x*+6x3-2x%x%?-10x-5= ( 3)( )
As, (a+b)?2 = a2 + b2 + 2ab

So, x2 + 2x + 1 = (x+1)2

2

3x4+6x3-2x2-10x-5=3(  3)(x + 1)
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Therefore, its zero is given by x + 1 = 0.
>x=-1,-1

I un

Hence, the zeroes of the given polynomial are J; ’ *and-1, -1.

4. On dividing x3 - 3x2+ x + 2 by a polynomial g(x) the quotient and
remainder were (x - 2) and (-2x + 4), respectively. Find g(x).

Solution: Given,
Polynomial, p(x) = x3 - 3x2 + x + 2 (dividend)

Quotient = (x — 2)
Remainder = (— 2x + 4)

To find : divisor = g(x)

we know,

Dividend = Divisor x Quotient + Remainder

> x3-3x2+x+2 =9g(x) X (x-2) + (-2x + 4)
5x3-3x2+x+2+2x-4=g(xX)(x-2)

= x3-3x%2 + 3x -2 =g(x)(x - 2)

g(x) is the quotient when we divide (x3 - 3x2 + 3x - 2) by (x - 2)
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5. If the zeroes of the polynomial X* —3X°+X+1are (a - b), a and (a + b).
Find a and b.

Solution: Given,

-3 -2 -
p(x) = * —3x“+x+1

zeroesare=a-b,a+b, a

-3 .2 -
Comparing the given polynomial with MX~ T X"+ PX + 4 \ye get

_m=1n=-3,p=1,qg=1

a-b+a+a+b=—=
Sum of zeroes = m

3a=-——=3
1

=1

W) | w

a=
The zeroes are = (1 -b), 1 and (1 + b)

Product of zeroes = (1 - b)(1 + b)

(1-b)(1+b)=-g/m

We get, @ = land b = +2

6. If two zeroes of the polynomial x# - 6x3 - 26x2 + 138x - 35 are 243,
find other zeroes.

Solution: 2+V3 and 2-V3 are zeroes of given equation,

Therefore,
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(x - 2 + V3)(x - 2 - V3) should be a factor of given equation.

Also, (x-2+ V3)(x-2-V3)=x2-2x-V3x-2x+4 + 2V3 + V/3x -

2V3 -3
=x2-4x+1

To find other zeroes, we divide given equation by x% - 4x + 1

x* - 2x - 35
X2 -4}{—1):.{“ -6%° -26x>+138%x -35

X' -4 = X°

-2x° =27x* +138x-35
-2)C +8x* -2X
-35x* +140x - 35
- 35x* +140x - 35

0

We get,
x4 - 6x3 - 26x%2 + 138x - 35 = (x2 - 4x + 1)(x? - 2x - 35)

Now factorizing x2 - 2 x - 35 we get,

x% — 2x — 35 isalso a factor of given polynomial and x* — 2x — 35 =
(x —7)(x+5)

The value of polynomial is also zero when ,

Xx-7=0
or
X =7

And,x+5=0

or
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X = -5
Hence, 7 and -5 are also zeroes of this polynomial.

7. If the polynomial x* - 6x3 + 16x2 - 25x + 10 is divided by another
polynomial x? - 2k + k the remainder comes out to be x + a, find k and
a.

Solution: To solve this question divide x* - 6 x3 + 16 x2 - 25 x + 10 by
x% - 2 x + k by long division method

Let us divide, X' —6x° +16x% —25x +10 py X* -2x =K,

X2 -4x + (8 - k)
X2-2X +k | x4 -6x3 + 16x2- 25x + 10

x4 - 2x3 + kx?

- + -
-4x3 + (16 - k)x? - 25x + 10
-4x3 + 8x2 - 4kx
+ - +

(8 - k)x2 + (4k - 25)x + 10
(8 - k)x2 - (16 - 2k)x + (8 - k)k
_ + _
(2k - 9) x + (10 - 8k + k?)

So, remainder = (2k - 9)x + (10 - 8k + k?)
But given remainder = x + a

= (2k-9)x + (10-8k + k?) =x+ a
Comparing coefficient of x, we have

2k-9=1
= 2k =10
>k=5
and

Comparing constant term,
10- 8k + k?2=a
=>a=10-8(5) + 52
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=>a=10-40 + 25
=>a=-5
So, the value of k is 5 and a is -5.

8. The graphs of y = p(x) are given in Fig. 2.10 below, for some
polynomials, p(x). Find the number of zeroes of p(x) in each case.

(i) (ii) (i)
Solution:

The number of zeroes for any graph is the number of values of x for
which y is equal to zero. And y is equal to zero at the point where a graph
cuts x axis.

So, to find the number of zeroes of a polynomial, watch the number of
times it cuts the x axis.

(i) The number of zeroes is 0 as the graph does not cut the x-axis at any
point.

(ii) The number of zeroes is 1 as the graph intersects the x-axis at only 1
point.

(iii) The number of zeroes is 3 as the graph intersects the x-axis at 3
points.
9. Find the zeroes of p(x) = x2- 2x - 8

Solution: We have, p(x) = x?- 2x - 8
So, the zeroes will be the values of x at which p(x) = 0
Therefore,

=>Xx2-4x+2x-8=0

(We will factorize 2 such that the product of the factors is equal to 8 and
difference is equal to 2)

=>X(x-4)+2(x-4)=0

=(X-4)(x + 2)

The value of x2- 2x - 8iszerowhenx —4=0o0rx+ 2 =0,
e, x=40rx=-2

Therefore, the zeroes of x2- 2x - 8 are 4 and —2.
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10. Find a cubic polynomial with the sum, sum of the product of its zeroes
taken two at a time, and the product of its zeroes as 2, -7, -
14 respectively.

Solution: For a cubic polynomial equation, ax3 + bx? + cx + d, and
zeroes a, Bandy

we know that
a+ B+ v = _I,—!h

af + By + ya = :T
=d

[

Let the polynomial be ax3 + bx? + cx + d, and zeroes a, B and v.

A cubic polynomial with respect to its zeroes is given by,

x3 - (sum of zeroes) x2 + (Sum of the product of roots taken two at a
time) x - Product of Roots = 0

xX3-(2)x2+(-7)x-(-14)=0

xX3-2)x2+(-7)x+14=0

Hence, the polynomial is x3 - 2x2 - 7x + 14.

afy =

Chapter: Linear Equation in one Variable

Linear Equation

Equations in which the power of all the variables involved is one are called
linear equations. The degree of a linear equation is always one.

General form of a Linear Equation in Two Variables

The general form of a linear equation in two variables is ax + by + ¢ = 0,

where a, b and c are the real numbers (a#0 and b#0) and x and y are the
two variables,

Here a and b are the coefficients and c is the constant of the equation.

Pair of Linear Equations

Two Linear Equations having two same variables are known as the pair
of Linear Equations in two variables.

aix+biy+c1=0
ax + by +c2=0

Nature of 2 straight lines in a plane

Consider a pair of linear equation in one variable as follows:
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aix+ biy+c¢c1=0
axx + by +c2=0

For a pair of straight lines on a plane, there are three possibilities

i) They intersect at exactly one point

When Z—: +* Z—:, the pair of equation is called consistent. The lines will
intersect at a single point in the graph (as shown in graph below) and

the pair of equation will have a unique solution.

ii) They are coincident

When % = % = 2—1, the pair of equation is again called consistent. The
2 2 2

lines will coincide or overlap(as shown in graph below) and the pair

of equation will have infinitely many solutions.
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iii) They are parallel

b . . . . . .
When % = b—1 * z—l, the pair of equation is called inconsistent. The lines
2 2 2

will never intersect each other and will run parallel (as shown in
graph below) and the pair of equation will have no solution.
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Graphical Method for finding the solution to a pair of linear equations
is as follows:

o Plot both the equations (two straight lines)
o Find the point of intersection of the lines.
The point of intersection is the solution.

Let say we have to solve x = 2y = 0 and 3x + 4y = 20 graphically.
Then we have to follow the given steps:

e Plot the first equation, i.e. x — 2y = 0 on the graph.

e Now plot the second equation, i.e. 3x + 4y = 20 on the same graph.

e The point where these two straight lines will intersect will be the
solution of the given pair of linear equations.
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Here, (4,2) is the solution of the given pair of linear equations.

Algebraic Methods of Solution for Linear Equations in Two Variables
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The solution of a pair of linear equations is of the form (x,y) which
satisfies both the equations simultaneously. Solution for a consistent
pair of linear equations can be found out using

i) Substitution Method
i) Elimination method
Representing Linear Equation for word problems

To represent a word problem as a linear equation

. Identify unknown quantities and denote them by variables.

. Represent the relationships between quantities in a mathematical form
with the help of variables and obtain different equations depending on
the number of variables. That means if there are two variables than
we must have at-least two equations to find their values.

. Use any of the methods discussed previously to solve the linear
equations and obtain the value of the unknowns.

The following keywords will help you in developing the linear
equations:

Twice/Thrice = x2/%x3
Product/Times = Multiply
Later/Together/Hence/After/Increased/Faster/Sum = Addition
Ago/Difference/Before/Slower = Subtraction
Distribute = Division

Linear equations can be used in solving a wide range of word problems

which includes geometrical problems, problems on ages, problems related
to numbers etc.

Important Questions with Solutions

1. 10 students of Class X took part in a Mathematics quiz. If the number
of girls is 4 more than the number of boys, find the number of boys and
girls who took part in the quiz. Find the solution graphically.

Solution: For representing the situation graphically and algebraically, we
need to form linear equations
Let number of girls = x

Let number of boys =y

According to the question, Total no of students is equal to 10,
x+y=10
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x=10—y

Now we will find different points to plot the equation. We can take any
value of y and put in eq (i) to obtain the value of x at that point

Puttingy = 4, 5 and 6. we get,

atx =4
X=10-4=6
atx =5
X=10-5=5
atx =6

X=10-6=4

4
X 5|6
yv|6|5|4
Number of girls is 4 more than number of boys ............ Given
So,
X=y+4
SV =X =4 i (i)

Now for plotting the points on graph, take any values of x and put them
in eq (ii) to obtain values of y

Putting x
atx =3
y=3-4=-1
atx =4

y=5-4=1
atx =7

y=7-4=3

3,5 and 7 we get
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Y|-1]1]|3

Graphical representation:
Plotting the points obtain on graph we get,

Y

e
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As, both lines intersect each other at (7, 3)

Solution of this pair of equation is (7, 3)
i.e.

No of girls, x = 7
No of boys, y = 3

2. Find out whether the lines representing the following pair of linear
equations intersect at a point, are parallel or coincident:

Sx-4y+8=0
7x+6y-9=0

Solution: Comparing these equation with

— a,;x+b;y+ec;=0

= ax+b,y+c,=0
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We get,

Co -

ay by

—= #
We find that, a-  b-

Therefore, both lines intersect at one point.

3. Find out whether the following pair of linear equations are consistent,
or inconsistent.

3x +2y =5; 2x-3y =7

Solution: We get,

a; 3
= dg o 2

by 2
= b, o 3
Hence,

2y - ﬂ
= Qn b-;.

Therefore, these linear equations will intersect at one point only and have
only one possible solution and pair of linear equations is inconsistent.

4. For which values of a and b does the following pair of linear equations
have an infinite number of solutions?

2X + 3y =7
(@a-b)x+(@a+b)y=3a+b-2
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Solution: We have,
2x + 3y -7 =0
(@a-b)x+(@a+b)y-(3a+b-2)=0

we know, a pair of linear equations (say aix + b1y + ¢1 = 0 and axx + bay
+ c2 = 0) have infinite solution,

if
(.'El bl _ (.'1

@y ~ by Gy

therefore from the given equations,

a 2
a, a->b
b3
b, a+b

oy
5
|

c, —{ja—lb—lj (ja—lb—z)

W

For infinitely many solutions,

a->b =3a—b—2

6a+2b-4=7a-7b

2a + 2b=3a-3b
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Substituting this in equation (ii), we obtain
a-5x1=0
a=>5

Hence, a = 5 and b = 1 are the values for which the given equations give
infinitely many solutions.

5. A part of monthly hostel charges is fixed and the remaining depends on
the number of days one has taken food in the mess. When a student A
takes food for 20 days she has to pay Rs 1000 as hostel charges whereas
a student B, who takes food for 26 days, pays Rs 1180 as hostel charges.
Find the fixed charges and the cost of food per day.

Solution: Let x be the fixed charge of the food and y be the charge for
food per day. According to the given information,

x + 20y = 1000 .......... (1)

X + 26y = 1180 ........... (2)

Subtracting equation (1) from equation (2), we obtain
6y = 180

y =30

Substituting this value in equation (1), we obtain
x + 20 x 30 = 1000

x = 1000 - 600 = 400

x = 400

Hence, fixed charge = Rs 400 And charge per day = Rs 30
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1

6. A fraction becomes 3 when 1 is subtracted from the numerator and it
1

becomes 4 when 8 is added to its denominator. Find the fraction.

X

Solution: Let the fraction be Y .

According to the given information,

Putting this value in equation (i), we obtain

15-y=3
y =12

5

Hence, the fraction is 12.

7. A train covered a certain distance at a uniform speed. If the train would
have been 10 km/h faster, it would have taken 2 hours less than the
scheduled time. And if the train were slower by 10 km/h; it would have
taken 3 hours more than the scheduled time. Find the distance covered
by the train.

Solution: Let the speed of the train be x km/h and the time taken by train
to travel the given distance be t hours and the distance to travel
was d km.

We know that,

distance travelled

eed = — -
P time taken to travel that distance
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d
x=_
r
Or, d = xt (i)

If the train would have been 10 km/h faster, it would have taken 2 hours
less than the scheduled time

d

= (x + 10) = t-2
> (x+ 10)(t-2)=d
=>xt+ 10t-2x-20=d

From (i), we have
>d+ 10t-2x-20=d

= -2x+ 10t = 20
=> X -5t=-10
=>x =5t-10 (i)

Also,
if the train were slower by 10 km/h; it would have taken 3 hours more

than the scheduled time
d

> (x - 10) = t+3
= (x-10)(t+3)=d

= xt-10t+3x-30=d

By using equation (/),
=>d-10t+3x-30=d
= 3x - 10t = 30 (iii)

Substituting the value of x from eq (ii) into eq (iii), we get
= 3(5t-10) - 10t = 30

= 15t-30- 10t = 30
= 5t =60
= t =12 hours

Putting this in eq(ii)
=>x =5t-10

5(12) - 10

50 km/h

From equation (i), we obtain

Distance to travel = d = xt
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=50 x 12
= 600 km
Hence, the distance covered by the train is 600 km.

8. The students of a class are made to stand in rows. If 3 students are
extra in a row, there would be 1 row less. If 3 students are less in a row,
there would be 2 rows more. Find the number of students in the class.

Solution: Let the number of rows be x and number of students in a row
be y.

Total students of the class = Number of rows x Number of students in a
row = xy

Using the information given in the question,
Condition 1

Total number of students = (x - 1) (y + 3)
=(x-1)(y +3)

=xy-y+3x-3

3x-y-3=0
3x-y=3...(0)
Condition 2

Total number of students = (x + 2) (y - 3)
=Xy +2y-3x-6

=>3x -2y = -6 ... (il)

Subtracting equation (ii) from (i),
(3x-y)-(3x-2y) =3-(-6)
=-y+2y=9

=3+6y=9

By using equation (i), we obtain 3x - 9 = 3,

=53x =9+ 3
=>3x =12

=>Xx =4

From (i),
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=>3(4)-y=3
>12-y=3
9=y

Number of rows = x = 4
Number of studentsinarow =y =9

Number of total students in a class = Number of students in 1 row X
Number of rows

= Xxy
=4x9

= 36

9. Solve ﬁ + 3x1—y - % 2(3;+y) B 2(3;—3;) - _%

1
= pand — = g we get,
Solution: Putting 3x+¥ P ey  1WEY

(1)

e |

+

NIE T
NI o
'_'l.

1 e
b-q= —;..........(u)

Adding (i) and (ii) we get,

Putting value of p in (ii) we get,

1 1
s 97 7%
101 1
4 ==
q=4 4 2

Now,
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50,3x+y=4......(iii)

p = 3x+yv

=3x—y=2.......(Iv)

Adding equations (iii) and (iv) we get,
6x = 6
x=1

Putting value of x in equation (iii) we get,

3(1)+y=4
y=1
Hence, x =1andy =1

10. Ritu can row downstream 20 km in 2 hours, and upstream 4 km in 2
hours. Find her speed of rowing in still water and the speed of the
current.

Solution: Let the speed of Ritu in still water and the speed of stream

be x km/h and y km/h respectively.

While rowing upstream, Ritu's speed slows down and the speed will be
her speed minus speed of stream and while rowing downstream her speed
will increase and will be equal to sum of her speed and speed of stream.
Therefore,

The speed of Ritu while rowing
Upstream = (x - y) km/h

Downstream = (x + y) km/h

According to the question:

Ritu can row downstream 20 km in 2 hours, and
distance = speed x time

= 2 (x+y) = 20

also,
Ritu can row upstream 4 km in 2 hours
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>2(x-y)=4

SXY =2 i (2)
Adding equation (1) and (2),
we obtain

>X+y+x-y=10+ 2
=>2x=12
=>X=6

Putting this in equation (1),
6+y=10

we obtainy = 4

Hence, Ritu's speed in still water is 6 km/h and the speed of the current is
4 km/h.

Chapter: Quadratic Equations
Quadratic Equation

When we equate the quadratic polynomial to any constant then it is called
a Quadratic Equation i.e. if p(x) = k, where k is any constant.

Example: 2x2 =5, y2 -3y + 7 = 8 etc

Standard form of Quadratic Equation

The standard form of a quadratic equation is ax2 + bx + ¢ = 0, where a, b,
c are the real numbers and a=#0.

Example: 3x? + x + 4 = 0 is a quadratic equation in the standard form.

Important points:
1. If a and B are the roots of a quadratic equation ax? + bx + ¢ = 0, then:

Coefficient of x b

froots=a+p=-————"or— 2

Sum of roots a B Coefficient of x2 a
ConstantTerm __ ¢

Product of roots = axf3 =

Coefficient of 2 a

2. If a and B are the roots of a quadratic equation in x, then the quadratic
equation is given by:
K{x? —(sum of roots) + product of roots}

Roots of a Quadratic Equation

As the degree of a quadratic equation is 2, it means it has two roots.
Now, roots are those values of the variable which satisfies the given
quadratic equation.

Let x = a where a is a real number. If a satisfies the Quadratic Equation
ax?+ bx + ¢ = 0 such that aa2 + ba + ¢ = 0, then a is one of the roots of
the Quadratic Equation.
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Graphical meaning of roots:

Graphically, the roots of a quadratic equation are the points where the
graph of the quadratic polynomial cuts the x-axis.

o If the graph of the quadratic polynomial cuts the x-axis at two
distinct points, then it has real and distinct roots.

« If the graph of the quadratic polynomial touches the x-axis, then it
has real and equal roots.

« If the graph of the quadratic polynomial does not cut or touch the
x-axis then it does not have any real roots.

N t/ \t /
L\ -

two roots one root no roots

-
v
v

Method of Factorisation:

In this method, we factorise the equation into two linear factors and equate
each factor to zero to find the roots of the given equation.

Step 1: Given Quadratic Equation in the form of ax2 + bx + ¢ = 0.

Step 2: Split the middle term bx as mx + nx so that the sum of m and n
is equal to b and the product of m and n is equal to the product of a and
C.

Step 3: By factorization we get the two linear factors (x + p) and (x + q)
ax2+bx+c=0=(xx+p)(x+qg)=0

Step 4: Now we have to equate each factor to zero to find the value of x.

The obtained value of x are the roots of the given quadratic equation.
Quadratic Formula

One more method of finding the roots of a quadratic equation is by
Quadratic formula. Let ax? + bx + ¢ = 0 be a quadratic equation in the
standard form, where a # 0, then its roots are given by:
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—b +Vb? — 4ac
X =
2a

Here, b2 - 4ac = D known as Discriminant.

Discriminant helps in identifying the nature of roots. We will discuss about
it in detail in the next class. But remember that we will workout the roots
of the quadratic equations whose discriminant is either equals to or
greater than zero.

The quadratic formula can also be re-written in the form of D as:

_—b++VD

x 2a

If D > 0, roots are real and unequal

If D = 0, roots are real and equal

If D < 0, roots are not real or imaginary roots

Important Questions with Solutions
1. Find the roots of ¥2x* +7x+5y2=0

Solution: We have,

WJEJEE +7x + 5*-.;"5

= 2x2+5x+ 2x + 52

= l(\-@l + 5) + \.-E MEI-I- 5)

= [\-‘El + 5)[1 + w@)

94 . )
Roots of this equation are the values for which (‘“ 2x + 5)(1 + 2) =0
‘I.-'EI‘i‘E): OorI‘i‘\.-'IE: 0
=4
- ) i
Tr = = r = —a/2

2. A cottage industry produces a certain number of pottery articles in a
day. It was observed on a particular day that the cost of production of
each article (in rupees) was 3 more than twice the number of articles
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produced on that day. If the total cost of production on that day was Rs
90, find the number of articles produced and the cost of each article.

Solution:

To find: Number of articles produced and cost of each article.

Let the number of articles produced be x.

Therefore, cost of production of each article = Rs (2x + 3)

The total cost of production = Total quantity produced x cost of one
article

It is given that the total cost of production is Rs 90.

~ X (2x + 3) =90

= 2x%2+ 3x = 90

=>2x2+3x-90=0

= 2x% +15x - 12x-90 =0

=X (2x + 15) - 6(2x + 15) =0
=>(2x +15) (x-6) =0
Either 2x + 15=00rx — 6 =0,

—13

i.e., x = 2 orx=6

As the number of articles produced can only be a positive integer,
Therefore, x can only be 6.

Hence, the number of articles produced = 6

Cost of each article =2 x 6 + 3
=12+ 3
= Rs 15

3. Find the roots of the following equations:

L—L=E,x7—'~—4,?
x+-4 x-7 30

Solution: We have,

t 1 =£;x,='—4,?
x+4 x-7 30
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[(x-7)-(x+4]] _ 11
[(x+4)(x=7)] 320

11 1

[(x+4)(x-7)] 30

(x+4)(x—7)=-30
x?—3x—28=-30

x2—3x+2=0

Factorizing the quadratic equation, such that the product of two nhumbers
is 2 and their sum is 3

X(x-2)-1(x-2)=0

x-2)(x-1)=0

e x-2=0 or x-1=0

therefore,

x = 1 and x = 2 are the roots of the given equation.

4. In a class test, the sum of Shefali’'s marks in Mathematics and English
is 30. Had she got 2 marks more in Mathematics and 3 marks less in
English, the product of their marks would have been 210. Find her marks
in the two subjects.

Solution:
Let the marks obtained in Mathematics by Shefali be ‘a’.

Given, sum of the marks obtained by Shefali in Mathematics and English
is 30.

Marks obtained in english = 30 - a

Also, she got 2 marks more in Mathematics and 3 marks less in English,
the product of her marks would have been 210.

=>(a+ 2)(30-a-3) =210
> ((a+ 2)(27 -a) =210
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= 27a -a? + 54 - 2a = 210

=-a2 + 25a + 54 = 210
=-a2+25a+54-210=0
= -a2+25a-156=0

=a2 -25a+ 156 =0

In factorization, we write the middle term of the quadratic equation either
as a sum of two numbers or difference of two numbers such that the
equation can be factorized.

=a2-13a-12a + 156 =0
a(a-13)-12(a-13)=0
=>(a-12)(a-13) =0

=>a=12o0r 13

If marks in mathematics is 12

marks in englishis 30 -a =30-12 =18
If marks in mathematics is 13

marks in englishis30-a=30-13 =17

Hence

Marks in Mathematics
Or

Marks in Mathematics

12, Marks in English = 18

13, Marks in English = 17

5. The diagonal of a rectangular field is 60 metres more than the shorter
side. If the longer side is 30 metres more than the shorter side, find the
sides of the field.

Solution:

X+30

X+60

Let the shorter side of the rectangle be x m.
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Then, larger side of the rectangle = (x + 30) m

we know,

By Pythagoras theorem,

(Hypotenuse)? = (Base)? + (Perpendicular)?
Diagonal of a rectangle is V[(length)2 + (breadth)?]

I~ .
Diagonal of the rectangle = vX* 1 (¥ +30)7

It is given that the diagonal of the rectangle is 60 m more than the
shorter side.

SANXTH (X +30)7 2 460
Squaring both sides, we get,

= x2 + (x+30)2 = (x+60)2
= X2 +x2 +900+60x = x2+3600+120x

= x2 - 60x - 2700 = 0

Now for solving this quadratic equation, we need to factorize 60 in such a
way that the product is 2700 and the difference is 60

=> X(x-90)+30(x-90)=0
= (x -90)(x+30) =0
= x = 90, -30

However, side cannot be negative. Therefore, the length of the shorter
side will be 90 m.

Hence, length of the larger side will be (90 + 30) m = 120 m

6. The difference of squares of two numbers is 180. The square of the
smaller number is 8 times the larger number. Find the two numbers.

Solution: Assumption: Let the larger and smaller number
be x and y respectively.
Given:

According to the given question difference of squares of two numbers is
180. and the square of smaller number is 8 times square of the larger
number.

So,

= x? - y2 =180 eq(i)
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= y2 = 8X eq(ii)
putting value of eq(ii) in eq(i)

= x2 - 8x =180
=>x2-8x-180=0

For factorizing this quadratic equation, the product of numbers should be
180 and their difference should be 8

= x2-18x +10x -180 =0
= x(x - 18 ) +10(x - 18 ) =0

= (x-18)(x+10) =0
= x =18, -10

The larger number cannot be negative as it makes the square of smaller
number negative, which is not possible.
Therefore, the larger number will be 18 only.

~ smaller number = 112

Therefore, the numbers are 18 and 12 or 18 and —12.

7. A train travels 360 km at a uniform speed. If the speed had been 5
km/h more, it would have taken 1 hour less for the same journey. Find
the speed of the train.

Solution:
Let the speed of the train be x km/hr.

360
Time taken to cover 360 km = x hr, As

Lime — distance
speed

Now, given that if the speed would be 5 km/hr more, the same distance

would be covered in 1 hour less, i.e.

if speed = x + 5, and

time = (<=5~ 360 _ 1) hours



r'4
gradeup

Prep Smart. Score Better.

then, using distance = speed x time, we have

(x+5)(£°- 1) =360

Now we can form the quadratic equation from this equation

36ﬂ—x+%’— 5 = 360

360 x — 22 + 1800 — 5w
x

Now, cross multiplying we get

= 360 x - x2 + 1800 - 5 x = 360 x

= 360

=>x2+5x-1800=0

Now we have to factorize in such a way that the product of the two
numbers is 1800 and the difference is 5
=>x2+45x-40x-1800=0

=> X(X + 45) - 40(x+45) =0
= (x+45)(x-40) =0
=> X = -45, 40
Since, the speed of train can’t be negative,
so, speed will be 40 km/hour.
g3
8. Two water taps together can fill a tank in & hours. The tap of larger

diameter takes 10 hours less than the smaller one to fill the tank
separately. Find the time in which each tap can separately fill the tank.

Solution: Let the time taken by the smaller pipe to fill the tank be x hr.

Time taken by the larger pipe = (x — 10) hr
1
Part of the tank filled by a smaller pipe in 1 hour = x
1
Part of the tank filled by the larger pipe in 1 hour = x-10

3 73

It is given that the tank can be filled in "2 2 hours by both the pipes
together.

So 75/8 hours, multiplied by the sum of parts filled with both pipes in one
hour equal to complete work i.e 1.
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1 1 _
8('}-'+;I.'—10)_1

1 1 g

+ —
x x—10 75

x— 10+ x 8
_ x(x—10) 75

2x—-10 g

- x(x-10) 75

= 75(2x - 10) = 8x? - 80x

= 150x - 750 = 8x? - 80x

= 8x2-230x + 750 =0

= 8x2 - 200x - 30x +750 =0

= 8x(x - 25)-30(x-25)=0
> (x-25)8x-30)=0
30
= x =25, 8
E
Time taken by the smaller pipe cannot be & = 3.75 hours.

As in this case, the time taken by the larger pipe will be negative, which is
logically not possible.

Therefore, time taken individually by the smaller pipe and the larger pipe
will be 25 and 25 — 10 =15 hours respectively.

9. Find the nature of the roots of > ~ Y31 +4=0

Solution: We have,

Comparing this equation with ax?2 + bx + ¢ = 0,

we obtain,
a=3
b =-4v3
c=4

h? — 4qc = (—-’-}\.-"'5)2 —4(3)(4)

Discriminant =48 —48 =0
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As, b? — 4ac = 0,
Therefore, real roots exist for the given equation and they are equal to
each other.

-b -b
And the roots will be 2a and 2a.

-b  —(-4V3) 4/3 23 2

2a 2x3 6 3 V3
2z 2
Therefore, the roots are v3and V3

10. Find the values of k for which kx (x - 2) + 6 = 0 will have two equal
roots.

Solution: We have,
kx(x —2)+6=0

or kx2— 2kx + 6 =0

Comparing this equation with ax? + bx + ¢ = 0, we obtain,
a=kb=-2k,c=6
Discriminant = b%2 — 4ac = (- 2k)? — 4 (k) (6) = 4k? — 24k

For equal roots, b2 — 4ac = 0

=4k?> - 24k =0
=4k (k—-—6)=0
Either4k =0ork =6
=k=0o0rk=6

However, if kK = 0, then the equation will not have the terms ‘x2’ and ‘x’.

Therefore, if this equation has two equal roots, k should be 6 only.
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Chapter: Arithmetic Progression

Arithmetic Progression is a set of numbers in which the difference of a term and its
predecessor is always constant, i.e., a,— a,_; = d, where d is the common difference. The

successive termsof an A.P. area,a+d,a+2d,a+3d, a+4d

Choice of terms in A.P.

No. of terms Terms Common difference
3 a-daa+d 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

General Term

General term or nth term of an A.P. is:

a,=a+(n-1)d

where a = first term, d = common difference

Sum of n terms of an AP

Sum of n terms of an AP is given by:

S, = g[Za + (n—1)d]

Or

snzg[a+l]

Note: an = Sn — Sn-1

Properties of an A.P. -

A sequence which is in A.P. follows certain properties as follows -

e The sum of terms of an A.P. equidistant from the beginning and the
end of the A.P is constant and equal to the sum of the first and last
term of the A.P.

e The sum of the third term from the beginning and the end is

(@a+2d)+a+(n-3)d=2a+(n-1)d

e The sum of the first and last termsisa +a + (hn - 1)d = 2a + (nh -

1)d
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e If each term of an A.P is increased decreased, multiplied or divided
by the same non zero number, then the resulting sequence is also in
an A.P.

e The sum or difference of two A.P.s is an A.P.

e Ifthe terms are selected at a regular interval from within the A.P, the
resulting sequence is also in an A.P.

e If three numbers a, b and c arein A.P. then2b =a + ¢

Important Questions and Solutions
1. Which term of the AP : 3, 8, 13, 18, ... ,is 78?

Solution: Given,

First term, a = 3,

Common difference, d =a; -a1 =8-3 =5,
nth term, an = 78

To find: n =7

We know that nth term of an A.P is given by:
an=a+ (n-1)d

78 =3+ (n-1)5

(n-1)5=78-3=75

5n-5=75
5n = 80

n = 80/5
n=16

Thus, 78 is the 16th term of given AP.
2. Find the number of terms in the given AP : 7, 13, 19, ..., 205
Solution: Given: a=7,d=6,an=205,n="?

We know that nth term of an AP is given by, an=a + (n - 1)d

205 =7+ (n-1)6
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(n-1)6 =205-7 = 198

198
n 6
n-1=33
n=234

Thus, 205 is the 34th of term of this AP.

3. Find the 31st term of an AP whose 11th term is 38 and the 16th term
is 73

Solution:
We know thatan =a + (n - 1)d

where, an = nth terms of AP

a = first term of AP

n = number of terms

d = common difference

Hence,

ait=a+ (11 -1)d

ait=a+ 10d=38 ... eq(i)
And,

aie =a+ (16 - 1)d

aie=a+ 15d =73 ... eq(ii)

Subtracting eq(i) from eq(ii), we get following:
a+ 15d - (a + 10d) = 73 - 38
a+15d-a-10d =35

Or, 5d = 35
Or,d=7

Substituting the value of d in eq(i) we get;
a+10x7 =38

Or,a+ 70 = 38

Or,a=38-70=-32

Now 31st term can be calculated as follows:
a1 =a+ (31-1)d

a + 30d

asi
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=-32+30x7

=-32+210=178
So, 31stterm is 178

4. If the 3rd and the 9th terms of an AP are 4 and - 8 respectively, which
term of this AP iszero?

Solution:

Given, a3 =4 and as = - 8

az=a+2d=4

a9 =a+8d=-8

Subtracting 3rd term from 9th term, we get;
a+8d-a-2d=-8-4=-12

6d =-12

d=-2

Substituting the value of d in 3rd term, we get;
a+2(-2)=4

a-4=4

a=2=8

Now; 0 =a + (n-1)d
0=8+(n-1)(-2)
(n-1)-2)=-8

n-1=4

n=>5

Thus, 5th term of this AP is zero.

5. Which term of the AP : 3, 15, 27, 39, . . . will be 132 more than its 54t
h term?

Solution

nth term of an AP is given by:
an=a+(n-1)d

where,

a = first term of AP
n = no. of terms of AP
d = common difference of AP

54th term can be given as follows:
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ass =a+ (54-1)d
=3+ 53x12

=3+ 636
= 639

In question we have to find the term which is 132 more than 639 i.e. 771
Now an =771, n="7?
Again applying the formula of nth term

771 =a+ (n-1)d
771 =3+ (n-1)12
(n-1)12 =771 -3 =768

n-1=768/12

n-1=64

Thus, the required term is 65th term.
6. How many three-digit numbers are divisible by 77?

Solution:
Since, 100 is the smallest three digit number and it gives a reminder of 2

when divided by 7, therefore, 105 is the smallest three digit number whic
h is divisible by 7

Since, 999 is greatest three digit nhumber, and it gives a remainder of 5, t

hus 999 - 5 = 994 will be the greatest three digit number which is divisibl
e by 7

Therefore, here we have,
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First term (a) = 105,

The last term (an) = 994

The common difference = 7

We know that, an=a + (n - 1)d
Or, 994 =105+ (n-1)7

Or, (n-1)7 =994 - 105 = 889
Or,n-1=127

Or,n =128

Thus, there are 128 three digit numbers which are divisible by 7.

7. Find the 20th term from the last term of the AP : 3, 8, 13, ..., 253
Solution:

In the given AP

First term,a = 3

common difference, d = 5

we know, nth term of an AP is
an=a+(n-1)d

Now, Let the no of terms in given AP is n
last term = 253

>253=a+(n-1)d
5253 =3+ (n-1)x5
=253=3+5n-5=-2
= 5n = 253 + 2 = 255
= n = 255/5 =51

Total number of terms in AP is 51

If there are n terms in an AP then some mth term from end will be equal t
on-m+ 1term from beginning
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Therefore, 20th term from the last term will be 32th term from starting (a
s,51-20+ 1 = 32)

az2 = a + 31d

=3+31x5

= 3 + 155 = 158

Thus, required term is 158

8. Which term of the AP: 121, 117, 113, . . ., is its first negative term?
Solution:

Here,

first term, a = 121

common difference, d = a>-a1 =117 - 121 = -4
Let the first negative term be 'an'.

Also, we know that, nth term of an AP is given by
an=a+ (n-1)d

We have to find least value of n, such that

an<0

>a+(n-1)d<0

=121+ (n-1)(-4) <0

= 121-4(n-1)<0

>4(n-1)> 121

=>4n -4 > 121

= 4n > 125

=>n > 31.25

Therefore, n is 32 [least positive integer greater than 31.25 is 32]
Hence, the 32nd term of AP is first negative term.

Also,

as2 = a + 31d
=121 + 31(-4)
=121 -124 = -3

9. The sum of the third and the seventh terms of an AP is 6 and their
product is 8. Find the sum of first sixteen terms of the AP.
Solution:

nth term of an AP is given by the formula

an=a+(n-1)d

where, an = nth term

n = number of term

d = common difference

So now its given that sum of third and seventh term is 6, thus we need to
find 3rd and 7th term first,

az=a+ 2d



azy = a + 6d
As per question

az +ar =6

So now,

at+2d+a+6d=6

2a+8d =6

a+4d =3

a=3-4d ....cciiiiiiiiinnnn. eq (i)
Similarly,

Product of third and seventh term is given as 8. So,
(@a+ 2d)(a+6d) =8
a2+ 6ad +2ad+ 12d2 =8 .ciiiiiiiiiiiiiienns eq(ii)

Substituting the value of a in equation (ii), we get;
(3-4d)?+8(3-4d)d + 12d? =38

9 - 24d + 16d? + 24d - 32d2 + 12d?2 =8

9 - 4d? =
2d = 1
d=+1/2

Using the value of d in equation (1), we get;

a=3-4d

Or,a=3-2=1
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Sum of first 16 terms is calculated as follows:

S = %[2(1 + (n — 1)d]

|~

Si6 = 22 x 1+ (16 — 1) x -

o

Sie = 8[ 2 + (15/2)]
=4x19
Si6 = 76

Thus, sum of first 16 terms of this AP is 76.
Now by taking d = -1/2, we get,
a=3-4(1/2)

a=3+2=>5

T ].6. =4 —_ __]'
S =12 x5+ (16 - )7
S =8[10 - 15/2]

S = 4[20 - 15]

S =4[5] =20

So, another possible value of sum is 20.
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10. A ladder has rungs 25 cm apart.(see Fig. 5.7). The rungs decrease uni
formly in length from 45 cm at the bottom to 25 cm at the top. If the top

21

and the bottom rungs are Im apart, what is the length of the wood requi

red for the rungs?
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]
1 2_; m
.............. *
25¢cm
..... 1r+
45 ¢cm
Fig. 5.7
Solution:

Total distance between top and bottom rung = 2 m 50 cm
Distance between any two rungs = 25 cm
250

Number of rungs = o + 1

Number of rungs = 11
And it is also given that bottom most rungs is of 45 cm length and top

most is of 25 cm length.

As it is given that the length of rungs decrease uniformly, it will for an AP
with a = 25, ai1 =45and n =11

nth term of an AP is given by

an=a+ (n-1)d
ai1 = a + 10d

45 = 25 + 10d

10d = 45 -25 =20
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Total length of wood will be equal to the sum of 11 terms:

§= g[za +(n—1)d]

11
= S [2+25+10+2]

= 11[ 25 + (10)]
=11 x 35

= 385 cm

Therefore, total wood required for rungs is equal to 385 m

Chapter: Triangles

Two triangles are said to be similar when they have the same shape but
their sizes are proportional.

When two triangles are similar, we denote it as follows -
A ABC ~ A DEF

This implies that all the corresponding angles of the two triangles are
equal and their corresponding sides are in the same ratio.

/A =/,D, /B=/E, /.C= /F
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AB _BC _ AC
DE EF DF

Similarity in triangles can also be checked by various criteria, like
congruence. Some common criteria for similarity are as follows -

(i) SSS similarity - Unlike the congruency, since in case of
similarity, the sides are not equal but proportional, if in two
triangles, all the three corresponding sides are proportional,
then the triangles are said to be similar by SSS criterion.

(ii) AAA/AA similarity - If in two triangles, all the three
corresponding angles are equal, then they are said to be similar
by AAA criterion.

NOTE: If in a triangle, 2 angles are equal to other two angles
of another triangle, then the third one will automatically be
equal due to Angle sum property. Thus, AAA criterion can also
be confirmed by checking only for two angles and is hence
also addressed as AA criterion of similarity.

(iii). SAS similarity - If in two triangles, a pair of corresponding sides is
proportional and the included angle between them is equal, then the
triangles are said to be similar.

Important points:

» The ratio of the areas of two similar triangles is equal to the ratio of
the squares of their corresponding sides.

» The ratio of the areas of two similar triangles is equal to the ratio of
the squares of their corresponding altitudes.

» The ratio of the areas of two similar triangles is equal to the ratio of
the squares of their corresponding medians.

» The ratio of the areas of two similar triangles is equal to the ratio of
the squares of their corresponding angle-bisector segments.
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The Pythagoras theorem states that, “In a right - angled triangle, the
square of the hypotenuse is equal to the sum of the squares of the
other two sides”.

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 opposite to the first side is a right angle.”

Important Questions and Solutions

1. In the figure, DE || OQ and DF || OR. Show that EF || QR.

Solution:
To Prove: EF Il QR

Given: In triangle POQ, DE parallel to OQ
Proof:

In triangle POQ, DE parallel to OQ

Hence,

FE _FD
Ee DP9 (Basic proportionality theorem) (i)

Now,
Intriangle POR, DF parallel OR

Hence,

PE_PD

FR DO (Basic proportionality theorem) (ii)
From (i) and (ii), we get

PE PF

EQ FR

Therefore,
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EF is parallel to QR (Converse of basic proportionality theorem)
Hence, Proved.
2. ABCD is a trapezium in which AB || DC and its diagonals intersect each
AO _CO
other at the point O. Show that BO DO

Solution:
The figure is given below:

A B
E |

(0

D C

Given: ABCD is a trapezium
AB Il CD

Diagonals intersect at O
A0 oOC

To Prove = BO 0D

Construction: Construct a line EF through point O, such that EF is parallel
to CD.

Proof:

In AADC, EO is parallel to CD
According to basic proportionality theorem, if a side is drawn parallel to a
ny side of the triangle then the corresponding sides formed are

proportional
Now, using basic proportionality theorem in AABD and AADC, we obtain

AE A0

ED - ocC (D)

In AABD, OE is parallel to AB
So, using basic proportionality theorem in AEOD and AABD, we get
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ED 0D
AE _ BO

AE  BO
gD —op @

From (i) and (ii), we get
A0 BO
0oCc 0D

Therefore, by cross multiplying we get,
A0 OC

BO 0D

Hence, Proved

3. Sides AB and BC and median AD of a triangle ABC are respectively prop
ortional to sides PQ and QR and median PM of A PQR. Show that A ABC ~
A PQR.

P
A /\
BA¢C 0 | R

Solution

Q M
To Prove: A ABC ~ A PQR
Given:
AB BC AD
PQ QR PM

Proof:
Median divides the opposite side



E
BD = 2 and,
E
QM = 2
Now,
AB BC AD
PQ QR PM

Multiplying and dividing by 2, we get,

45 _ zBC AD
p =2
Q ZQR — PM

AB BD AD
PQ QM PM

In A ABD and A PQM,

AB BD AD
PQ QM PM

AABD ~ APQM (By SSS similarity)
2ABD = 2PQM (Corresponding angles of similar triangles)

In AABC and APQR,
<ABD = «PQM (Proved above)

AB BC
PQ QR

AABC ™ APQR (By SAS similarity)

Hence, Proved.
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4. D is a point on the side BC of a triangle ABC such that « ADC = « BAC.

Show that CA2 = CB.CD

Solution
In AADC and ABAC,
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To Prove : CA2=CB . CD
Given: 2ADC = £BAC

Proof: Now In AADC and ABAC,
2ADC = «BAC

2ACD = «BCA (Common angle)

According to AA similarity, if two corresponding angles of two triangles ar
e equal then the triangles are similar

AADC = ABAC (By AA similarity)

We know that corresponding sides of similar triangles are in proportion

Hence in AADC and ABAC,

CA CD
CB CA

CA®> = CB x CD

Hence Proved

5. Sides AB and AC and median AD of a triangle ABC are respectively prop
ortional to sides PQ and PR and median PM of another triangle PQR. Show
that A ABC ~ A PQR

Solution

To Prove: A ABC ~ A PQR
Given:

AB AC AD

PQ PR PM
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Proof:

Let us extend AD and PM up to point E and L respectively, such that AD =
DE and PM = ML.
Then, join Bto E, C to

E, QtolL,andRtoL

We know that medians divide opposite sides.

Hence, BD = DC and QM = MR

Also, AD = DE (By construction)

And, PM = ML (By construction)

In quadrilateral ABEC,

Diagonals AE and BC bisect each other at point D.

Therefore,

Quadrilateral ABEC is a parallelogram.

AC = BE and AB = EC (Opposite sides of a parallelogram are equal)

Similarly, we can prove that quadrilateral PQLR is a parallelogram and PR
= QL, PQ = LR

It was given in the question that,

AB AC AD

PQ PR PM

AB BE 2AD

PQ QL 2PM

AB BE AE

PQ QL PL

AABE ' APQL (By SSS similarity criterion)
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We know that corresponding angles of similar triangles are equal.
<BAE = 2QPL ..... (i)

Similarly, it can be proved that

AAEC ™ APLR and

£CAE = «RPL ..... (i)

Adding equation (i) and (ii), we obtain
<BAE + «CAE = 2QPL + «RPL

=>+CAB = £RPQ .... (iii)

In AABC and APQR,

AB . AC

PO PR (Given)

2CAB = «RPQ [Using equation (iii)]

AABC ™ APQR (By SAS similarity criterion)
Hence, Proved.

6. If AD and PM are medians of triangles ABC and PQR, respectively

AB _AD

where A ABC ~ A PQR, prove that PR PM

Solution:
It is given that AABC is similar to APQR

H (b L 4] M R
AB _ AD
PQ — PM

Given: A ABC ~ A PQR

To Prove :

AD and PM are medians
We know that the corresponding sides of similar triangles are in

proportion
AB _AC _ BC
PO PR OR
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And also the corresponding angles are equal

¢A = 2P
B = 2£Q
«C=¢«R eq(ii)

Since AD and PM are medians, they divide their opposite sides in two equ
al parts

E
BD = 2 and,

QR
QM= 2 ... eq(iii)
From (i) and (iii), we get

AB _ BD

PQ QM eq(iv)
In AABD and APQM,
2B = 2£Q [Using (ii)]

45 _ 5D
FQ @M Tysing (iv)]

AABD ™ APQM (Since two sides are proportional and one angle is equal th
en by SAS similarity)

AB BD AD
PQ QM PM
Hence, Proved

7. PQR is a triangle right angled at P and M is a point on QR such that P
M 1 QR. Show that PM?2 = QMxMR

Solution:



P
@

= Let zMPR = x

= In A MPR, zMRP = 180-90-x
= £MRP = 90-x

Similarly, in A MPQ,

£MPQ = 90-£MPR = 90-x

= 2«MQP = 180-90-(90-x)

= «MQP = x

In A QMP and A PMR
= «MPQ = zMRP
= «PMQ = 2RMP
= «MQP = zMPR

= A QMP ~ A PMR
om  mp
= PM = MR

= PM2 = MR x QM

Hence proved
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8. An aeroplane leaves an airport and flies due north at a speed of 1000 k
m per hour. At the same time, another aeroplane leaves the same airport
and flies due west at a speed of 1200 km per hour. How far apart will be t

1
1=
he two planes after 2 hours?

Solution:
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North

1500

West B 1800 0 East

South

We know,

Distance = speed x time
1
_ 1-hrs
Distance travelled by the plane flying towards north in 2
1

=1,000x 2
= 1,500 km
o _ _ 12hrs
Similarly, distance traveled by the plane flying towards west in 2
1
=1,200x Z
= 1,800 km

Let these distances be represented by OA and OB respectively.

Applying Pythagoras theorem,
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AB? = 0A? + OB?

AB = \JOA® + OB’

AB = /(1500 + (1800)°

AB = ./2250000 + 3240000
AB = /5490000
AB = 300./61

Distances between planes is 300vV61 km

9. D and E are points on the sides CA and CB respectively of a triangle AB
C right angled at C. Prove that AE2 + BD? = AB2 + DE?

Solution:
To Prove: AEZ2 + BD? = AB2 + DE?

Given: D and E are midpoints of AD and CB and ABC is right angled at C
Applying Pythagoras theorem in AACE, we obtain

A

C k B

Pythagoras theorem: It states that the square of the hypotenuse (the side
opposite the right angle) is equal to the sum of the squares of the other t
wo sides.

AC2 + CE2 = AE2 ... eqgn(i)
Applying Pythagoras theorem in triangle BCD, we get
BC? + CD? = BD?> = ......... eqn(ii)

Adding equations (i) and (ii), we get

AC2 + CE2 + BC2 + CD2 = AE2 + BD?  .eecovvvennnnn, eqn (iii)

Applying Pythagoras theorem in triangle CDE, we get
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DE? = CD? + CE?

Applying Pythagoras in triangle ABC, we get
AB? = AC? + CB?

Putting these values in eqn(iii), we get

DE? + AB? = AE? + BD?

Hence, Proved.

10. In an equilateral triangle ABC, D is a point on side BC such

D=1

BD = = BC.
that 3 Prove that 9 AD2 = 7 AB2,

Solution:
The figure is given below:

A

90

B D M
Given: BD = BC/3
To Prove: 9 AD?2 = 7 AB?

Proof:
Let the side of the equilateral triangle be a, and AM be the altitude of

AABC
BM = MC = BC/2 = a/2 [Altitude of an equilateral triangle bisect the side]
And then, in AABM, by Pythagoras theorem we write,
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AM? = AB? - BM?
or AM2 = a2 - a?/4

a2 _ 402 —a?  3a?
AM* = 1 =

AN — a~/3
AM = —2

BD = a/3 [ BC = a]
DM = BM - BD

=a/2 - a/3

= a/6

Applying Pythagoras theorem in AADM, we obtain
AD? = AM? + DM?

&
AN 2
2 Iy N E
AD _( 2 ) (5)

AD? 3a> o’
436
Ap? _ 27a’ + o’
36
AD? — 280’

36
Now, a = AB or a2 = AB?
Ap?— 28AB”
) 36
36 AD? = 28 AB?
9 AD2 = 7 AB2

Hence, Proved
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Chapter: Coordinate Geometry

Distance Formula

The distance between any two points P(x1,y1) and Q(x2,y2) is calculated by:

PQ = \/(Xz —x1)% + (y2 —y1)?

Y

A
Q(x,, v,)
}rj ---------------------------------------------- E .
i (Yo - Y])
P(x,.y,)
L . ZE— I:L .....
; (xz' X])
] I }
X S . > X
Y
Y?

Section Formula
If the point P(x,y) divides the line segment joining A(x1,y1) and B(x2,y2)
internally in the ratio m:n, then, the coordinates of P are given by

the section formula as

P(X,Y) — (mx2+nx1 my2+ny1)

m+n ' m+n
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B (35"23 312)

Mid-Point Formula
If P(x, y) is the mid-point of the line segment AB, which divides AB in the

ratio of 1:1, then the coordinates of the point P(x, y) will be:

Coordinate of P = (%%), asm=1andn=1

Important Questions and Solutions

1. Determine if the points (1, 5), (2, 3) and (- 2, - 11) are collinear.

Solution: Let the points (1, 5), (2, 3), and (- 2,-11) be representing the
vertices A, B, and C of the given triangle respectively.
LetA=(1,5),B=(2, 3)and C=(-2,-11)

Case 1)

PRLS) B[;,S) C(-2,-11)

~AB=4(1-2)24+(5-3)2=1+5

BC=+(2—(—2))2+ (3 — (—11))? =42 + 142 =v16 + 196 = V212
CA=+(1—(—2))2+(5— (—11))* = /32 + 162 = /9 + 256 = V265
Since AB + BC # CA

Case 2)
Now,
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B(2,3) A(1,5) C(-2,-11)

BA=+/(2-1°+(3-5)° =/5
44(?:\/(—2—1)%(—11—5)2 —\/(—'3)2-1—(—16)2 = . /O+ 26 =-/265
BC=\/(2—(—2))2 11) =/ (42 +(14)? =./16 + 196 = /212

BA + AC # BC
Case 3)
Now,
- L L
B(2,3) -2, _11} A(1,5)

1;(_.7:\/(2—(—2))2 11) = /(42 +(14)? =./16 + 196 = /212
044:\/(1+2)2+(5+11)~ = /(3 +(16)* =./9F 256 = /265
BA=+/(2—1)+(3-5)* =

As BC+CA+#BA

As three of the cases are not satisfied.
Hence the points are not collinear.

2. Find the point on the x-axis which is equidistant from (2, -5) and (-2,
9).

Solution:
We have to find a point on x-axis.

Hence, its y-coordinate will be 0
Let the point on x-axis be (x, 0)

By distance formula, Distance between two points A(X1, y1) and B(x2, y2) i
S

AB = V((x2 - x1)% + (y2 - y1)?)
Distance between (x, 0) and (2, -5) = V[(x- 2)? + (0+ 5)?]

= VI(x- 2)*> + (5)°]

Distance between (x, 0) and (-2, 9) = V[(x + 2)2 + (0 + 9)?]
= V[(x + 2)2 + (9)?]

By the given condition, these distances are equal in measure
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VI(x - 2)? + (5)?] = V[(x + 2)* + (9)°]

Squaring both sides we get,
(x-2)2+25=(x+2)>+81

=>X2+4-4x+25=%x2+4 +4x + 81
=>(x?-%x2)-4x-4x =81-25

= -8x =56
= 8x = -56
=>X=-7

Therefore, the pointis (- 7, 0)

3. Find the values of y for which the distance between the points P(2, - 3)
and Q (10, y) is 10 units.

Solution
By distance formula, Distance between two points A(x1, y1) and B(x2, y2)

is:
AB = V((x2 - x1)2 + (y2 - Y1)?)

Therefore,

V[(2 - 10)2 + (-3-y)2] = 10

VI(-8)2 + (3+ )2 = 10

Squaring both sides to remove the square root,

= 64 + (y + 3)2 =100

> (y +3)2=100- 64

= (y + 3)2=36

=>y+3==6

= (y + 3) will give two values 6 and -6 as answer because both the value
s when squared will give 36 as answer.)

y+3=6o0ry+3=-6

Therefore, y = 3 or -9

4. If Q(0, 1) is equidistant from P(5, -3) and R(x, 6), find the values of x.
Also find the distances QR and PR

Solution:
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Q(o, 1)

P(5, -3)

R(x, 6)

We know, By distance formula distance between two coordinates A(X1, Y1)
and B(xz, y2) is

AB = V[(x2 - X1)% + (y2 - y1)? ]
Now, as

PQ = QR
VI(5-0)2+ (- 3-1)2]1=V[(0-x)?+(1-6)?]

V2516 _ e 4 25

Squaring both sides,

41 = x2 + 25
X2 =16
X==x4

Hence, point R is (4, 6) or (- 4, 6).

When point R is (4, 6)

PR = [(5 - 4)2 + (-3 - 6)2]1/2

QR = [(0 - 4)% + (1 - 6)7]"2

V16 + 25



V4l

When point R is (- 4, 6)
PR =[(5+ 4)2 + (-3 - 6)2]1/2

v8l + 81

9v2

QR = [(0+ 4)2 + (1 - 6)2]1/2

V16 + 25

_ V41
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5. Find a relation between x and y such that the point (x, y) is equidistant

from the point (3, 6) and (- 3, 4).

Solution:

B=(-34)

A=(3,6)

P(x, y)

From the figure it can be seen that Point (x, y) is equidistant from (3, 6) a

nd (- 3, 4)

This means that the distance of (x, y) from (3, 6) will be equal to distanc

e of (x, y) from (- 3, 4)
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We know by distance formula that, distance between two points A(X1, y1),
B(x2, y2) is given by

D = \X(;r:2 — ;r.‘l)2 + (”2 - ,f;l)j

Therefore,
VI(x-3)2 + (y - 6)2] = V[(x + 3)? + (y- 4)?]

Squaring both sides, we get

(x=3)2+(y-6)>=(x+3)+ (y-4)
X2+9-6x+y2+36-12y =x2+ 9+ 6x +y2+ 16 - 8y

36 - 16 = 6x + 6Xx + 12y - 8y

20 = 12x + 4y

3x+y=5

3x +y -5 = 0 is the relation between x and y

6. Find the coordinates of the points of trisection of the line segment joini
ng (4,-1) and (-2, -3).

Solution:
¢ ¢ ¢ ALY
B(-2,-3) C D @)

The points of trisection means that the points which divide the line in thre
e equal parts. From the figure C, and D are these two points.

Let C (xz, y1) and D (xz, y2) are the points of trisection of the line segmen
t joining the given points i.e., BC = CD = DA

Let BC=CD = DA =k

Point C divides the BC and CA as:

BC = k
CA = CD + DA
=k + k
= 2k
Hence ratio between BC and CA is:
BC k1
C'A 2k 2

Therefore, point C divides BA internally in the ratio 1:2

then by section formula we have that if a point P(x, y) divide two points P
(x1, y1) and Q (x2, y2) in the ratio m:n then,
the point (x, y) is given by
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mx,, + nx, iy + Il_"f"l
K'| "l' — - L] —
{ } m-+n m-+n

Therefore C(x, y) divides B(-2, -3) and A(4,-1) in the ratio 1:2, then
(I1x4)+(2x —2) (I1x —1)+(2x —3)

Nx,y) = 132 : 52
oy 4—4 —1—6
Coy) =152 142
C(x, _,
Point D divides the BD and DA as:
DA =k
BD = BC + CD
=k + k
= 2k
Hence ratio between BD and DA is:
BD _ 2k _ 2
DAk 1

The point D divides the line BA in the ratio 2:1
So now applying section formula again we get,

(2x4)+(1x —2) (2x —1)+(1x —3)

D(x,y) = + | )+
D(a,y) = 8 ; 2! —23— 3

D(a,y) =0,

D(z,y) :—T"S

7. Find the ratio in which the line segment joining the points (- 3, 10) and
(6, — 8) is divided by (- 1, 6).

Solution:
Let the ratio in which the line segment joining (- 3, 10) and (6, - 8) is divi
ded by point (-1, 6) be k: 1

Using section formula

i.e. the coordinates of the points P(x, y) which divides the line segment jo
ining the points A(x1, Y1) and B(x2,y2), internally in the ratio m : n are
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(mxz + nx; my, + nyl)
m+n ' m+n

(—1,6) = ( k(6)4+1(—3) k(—8)+1(10) )

k+1 k41
Therefore,
6k-3
-1 = k+1

=-k-1=6k-3

=-k-6k=-3+1

Therefore, the required ratio is 2: 7.
8.If (1, 2), (4, y), (X, 6) and (3, 5) are the vertices of a parallelogram
taken in order, find x and vy.

Solution:
Let (1, 2), (4, y), (x, 6), and (3, 5) are the coordinates of A, B, C, D verti
ces of a parallelogram ABCD.

Intersection point O of diagonal AC and BD also divides these diagonals.
Therefore, O is the mid-point of AC and BD.

(x. 6]

Bi4. )

All2)

By mid point formula, If (x, y) is the midpoint of the line joining points A(
X1, Y1) and B(x2, y2) Then,
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) B .'I:l | :r:2 Hl + Hg
(7, y) = (%5 —

If O is the mid-point of AC, then the coordinates of O are:

Lix 206 w1
(272)=(2,4)

If O is the mid-point of BD, then the coordinates of O are:

4+3 5+v 7 3+y

(2, 2)=(3 2)

Since both the coordinates are of the same point O

Comparing the x coordinates we get,

x+1 7
2 2
X+1=7
X=6
And,

Comparing the y coordinates we get,

2+v
2 =4
5+y=8

y=3

Hence, x =6 andy = 3.

9.If Aand B are (- 2, - 2) and (2, - 4), respectively, find the coordinates
3

ZAB

7 and P lies on the line segment AB

A
of P such that
Solution:

The coordinates of point A and B are ( - 2, - 2) and (2, - 4) respectively

3
AP =7 AB
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Therefore, AP: PB = 3:4

Point P divides the line segment AB in the ratio 3:4
By section formula,

If a point divides the point (x 1, ¥ 1) and (x 2, y 2) in the ratio m:n

then,
mx, + nx, my, + ny
(X, V) = (—2 L 2 1
m -+ n m -+ n

3 X 24+ 4x (=2 3x(—4) + 4
(X, ¥) = ( 3+ 4 ’ 3+ 4

, —2 -3
(X, ) = (& =D

(-2/7, -20/7) is the point which divides line in the ratio of 3:4.
10. Determine the ratio in which the line 2X*Y-%=0divides the line
segment joining the points A (2, - 2) and B (3, 7)

Solution:
Let the given line divide the line segment joining the points A(2, - 2) and
B(3,7)inaratiok : 1

3k+2 Thk-2

Coordinates of the point of division = (*+1 " k+1)

This point also lieson 2x +y -4 =0

Therefore,

2k+2 Thk-2
2(k+1) + (F.:+1)_4 =0




r'4
gradeup

Prep Smart. Score Better.
6h+4+Th—2—-4k—4
k+1 =0

9% -2=0

s 8

k =

Hence, the ratio in which the line 2x + y - 4 = 0 divides the line segment
joining the points A(2, - 2) and B(3, 7) is 2:9.

Chapter: Introduction to Trigonometry

Let us consider a right-angled triangle ABC, right angled at B (as shown
below) and 2C = 6, where 0° < 8 < 90°. The three sides of the AABC are:

A

8
C |_B

AB = Perpendicular (side opposite to 0)
BC = Base (side on which both 8 and 90° angles lie)
AC = Hypotenuse (side opposite to 90°)

Now, the ratio of these sides are termed as trigonometric ratios. As, there
are three sides, so maximum there can be six ratios. All these six ratios are
given different names. The various trigonometric ratios are as follows:

. Perpendicular
Sine B = Terpendicurar
Hypotenuse

Base

Cosine = ——
Hypotenuse

Perpendicular
Base

tangent 6 =

Hypotenuse

cosecant 8 = .
Perpendicular

Hypotenuse

secant 6 =
Base
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Base

cotangent 6 = ;=2

The ratios defined above are abbreviated as sin 6, cos 6, tan 8, cosec 8,
sec 0 and cot 6 respectively. Note that the ratios cosec 6, sec 8 and cot 6
are respectively, the reciprocals of the ratios sin 8, cos 6 and tan 6.

1

sin B =
cosec 6
1
cos B =
sec 6
1
tan 6 = prr
in 6
Also, tan 6 = =
cos @

The following table shows the value of different trigonometric ratios for
different angles.

ZA 00 300 450 60° 90°
sin A 0 12 1 /3 1
= Y2
V2 2
cos A 1 V3 1 1/2 0
—_— f =
2 V2
tan A 0 1 1 \F{ Not defined
=Y
AV 3
cosec A Not defined 2 V2 B 1
fo
v 3
sec A 1 2 V2 2 Not defined
Y
v 3
cota Not defined V3 1 1 0
o
v 3

Clearly for the angles between 0° to 90°, the value of sine increases from
0 to 1 and the value of cosine decreases from 1 to O.

The basic trigonometric identities which are very useful in proving other
identities are:

sin20 +cos20=1

tan20 + 1 = sec?0



r'4
gradeup

Prep Smart. Score Better.
1 + cot20 = cosec?6
Important Questions and Solutions

(1+sin 6)(1-sin 8)
(1+cos 8)(1-cos 6)’

cot 8=

1. If

@~

"evaluate:
Solution: Let us consider a right triangle ABC, right-angled at point B

A

c L0 [ B
Given:
cot 0 = — B{m?
Perpendicular
cot # = z
&8
Let
Base = 7

Perpendicular = 8
According to Pythagoras theorem,
(Hypotenuse)? = (Base)? + (Perpendicular)?

Applying Pythagoras theorem in AABC, we obtain
AC? = AB? + BC?

=(8)* + (7)?
= 642 + 492

= 1132
AC = V113

Now we have all the three sides of the triangle,
Base = 7

Perpendicular = 8

Hypotenuse = V113
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Now applying other trigonometric angle formulas
Perpendicular

sin 6 =
Hypotenuse
E
Sin g = AC
g
= '.,."m
Base
cos 0 =
Hypotenuse
E
Cos 6 = AC
7
= '\'"m

Putting the obtained trigonometric ratios into the expression we get,
(1+sind)(1—sind)

{(14+cosf) (1—cosd)

= (1 - sin?208)/(1 - cos? 0)

(1 + sin 0)(1 — sin )

(1 + cos 0)(1 — cos 0) = cot” 6 [1 — sin260 = cos26, 1 — cos2 f = sin? 6]
-
T 64

' | tan(A—B'Jzi.
2. 1f (A +B) =3 gng © B 0°<A+B=90%A>B find A and B
Solution:

Now, we know that

tan 307 =

1
tan 60° = /3

So, from the question we can tell,

=
tan (A + B) = V3
tan (A + B) = tan 60°



A+B=60° ... eq (i)
And

L
tan (A -B) =3

tan (A - B) = tan 30°
A-B=30 ... eq(ii)

On adding both equations, we obtain
2A = 90°

= A =45

From equation (i), we obtain

45 + B =60

B =15°

Therefore, £A = 45° and «B = 15°

tane coté@

+ =1+secdcosecd
3. Prove 1-cote 1-tane

tang . cots
Solution: 1-cets 1-tans

tan @ cotd
1—cotd 1—tan@

=1l+5ecfcosecs

sing cosg
—cof s + g
1— 1-—
= sing cosd
sinf cost
o cost sint
sinf — cos# cost — sin#
sinf cost
sinZ6

cos20

sin20

+
cosB(sinf —cosh)  sinb(cosh — sind)

cos20

cost(sinf — cosh) a sinf(sinb — cosf)

$
gradeup

Prep Smart. Score Better.



7’4
gradeup

Prep Smart. Score Better.
o sins0 — cos0

cos sinf(sinf — cosh)
Use the formula a3 - b3 = (a2 + b2 + ab)(a - b)

sinf — cosﬂ(sinz{? | cos20 -+ sinf cosf—?)

cost sinf(sind — cosh)

Cancelling (sin 8 - cos 8) from numerator and denominator

1+ sinf cost

cost sind

1 sinf cost

cost sinf  cosH sinf
As cosB = 1/secb and sin® = 1/cosecb
=1 + sec 0 cosec 6
= RHS

Hence, proved.

l1+sec A _ sin® A
4. Prove secA 1-cosA

l+sec A _ sin'A
Solution: ~ secA  1-cosA

LHS
1+ secA

secA
use the formula secA = 1/cosA

1
I+ cos A
1
cosA
cosA 41
cos A
1
cos A

=cosA+1
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RHS
sinZ A

1 —cosA
Use the identity sin?0 + cos206 = 1

11— cosZ A

 1—cosA
Use the formulaa?-b%?=(a-b)(a+b)

(1—cosA)(1+ cosA)
1—cosA

=cosA+1
LHS = RHS

Hence, proved.

cos A-sinA +1

- =  — =cosecA +cotA,
5. Prove cosA+sinA -1

Solution:

Ccosh —sinA +1
cosh +sinA -1

LHS
cosA —sinAd +1
cosA 4+ sinA—1
Dividing Numerator and Denominator by sin A
cosA —sinA+1
sinA
cosA 4+ sinA —1
sinA
cosAd  sinA 1
sind  sind  sinA
cosA 4 sinA 1
sindA  smA sinA
Use the formula cotB = cosb / sinB

=CosecA +cot A,
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~ cotA —1+4 cosecA
 cotA+1—cosecA
Using the identity cosec’A =1~ cot®A.
cotA — (ms.ec?:l — n:-.otzl-l) + cosec A
cotA +1—cosecA
(cotA + cosecA) — (cosec2A — cot?A)
cotA+1—cosecA
Use the formula a2-b%2=(a-b)(a+b)
(cotA + cosecA) — [(cosecl-l — cot A)(cosec A + mt:l)}
cotA+1—cosecA
(cotA + cosecA )[1 —(cosecA — cot—l)}
cotA +1—cosecA
(cotA + cosecA)1— cosecA + cotA)
cotA +1—cosecA
= cot A + cosec A
= RHS

1+sinA
1-sinA

=secA +tanA

6. Prove

EEE&=SEA+EHA
Solution: Y1-snA

Dividing numerator and denominator of LHS by cos A

1 sinA
cosA + cosA
1 n sinA

cosA  cosA
As cosB = 1/secb and tanB = sinB /cosB
\/ secA 4 tanA

sec A —tanA
Rationalize the square root to get,




[ (secA4tanA) X (secA+tanA)
(secA —tanA)x (sec A+ tanA)
Use the formula a2 - b2 = (a-b) (a + b ) to get,
(secA 4 tanA )‘2
(3&(:2_44. — ta.-n-QA)
\/(sec:A + tanA )2
\/seczf'l —tan?A
Use the identity sec?6 = 1 + tan26 to get,
_ secA+tanA
o 1

=sec A+ tan A
= RHS

Hence, proved.

sing-2sin° @

- = — =tanég
7. Prove 2cos®d—cosé

Solution:

LHS
sind — 2 sin’g

2 cos30 — cosh

3?'.-31-6'(1 —2 3?'.?129)

mSH(Z cos2f) — casﬂ)
Since sin @ = 1 — cos2 6

B 3?'.?1-9(1 —2(1— 00326‘)

cosﬂ(? c0520 — 1)

7’4
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.ﬁfnﬂ(l -2 4+ ‘2.('.-0529)

c‘ra.sﬁ(?- cos26 — 1)
5?’?19(2{30529 — 1)
c‘rc;a.ta-H(‘E'- cos26 — 1)
As tanB = sinB/cos6
= tan®

= R.H.S
Hence, Proved.

8. Prove(simﬂa—cc:sec;ﬁ.}z(cc:s»’-".—sec;ﬁ{]2 —7-.tan® A = cot? A

Solution:
LHS = (sin A + cosec A)2 + (cos A + sec A)?2

Use the formula (a+b)? = a2 + b? + 2ab to get,

= (sin2A + cosec?A + 2sin A cosec A) + (cos?A + sec?A + 2 cos A sec A)
Since sinB=1/cosec® and cosb = 1/secB

— (.‘5'["”2:1 + cosec?A +2sinA ,1 1 ) | (c?osgfi +sec?A +2cosA 1 )

SN cosA
= sin2A + cosec?A + 2 + cos2A + sec?A + 2
=(sin?A + cos?A)+cosec?A+sec?A+2+2

Use the identities sin2A + cos2A = 1, sec2A = 1 + tan?A and cosec?A = 1
+ cot?A to get

=1+ 1+tan’A+ 1+ cot?PA+2+2
=1+ 2+ 2+ 2+ tan?A + cot?A

= 7 + tan?A + cot’A

= RHS

Hence, proved.

1

9. Prove{cosecA—sinA}{secA—cosA}) “tanA - cotA

Solution:
To Prove:

1
(cosecA -sinA)|secA-cosA) T fanA< coth

[Hint: Simplify LHS and RHS separately]
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Proof:
LHS = (cosec A - sin A) (sec A - cos A)
Use the formula sin® = 1/cosecB and cosb = 1/secB

_ L | S
B (h'iIl A sin 4) (005 A cos )

(1 — sin® A) " (1 — cos? A)
- sin A cos A

2 .
cos® A sin® A .9 2
1—s A) = cos® A
sin A ~ cos A [ ( St ) cos ]

[ (1 —cos® A) = sin® A]

= cos Asin A

RHS
1

tanf + cotf
use the formula tan®=sinB/cosb and cotB=cosB/sinB
1
sind | cosA
cosA sinA
1
sin?A + cos?A
cosA sinA
___cosA sinA
sinZA + cos?A
Use the identity sin2A + cos?A = 1
cosA sinA

1
= cos Asin A
LHS = RHS

Hence, proved.
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(1-tan®A] [1-tan AY

s | = =tan® A
\1+cot“A)] [(1-cotA)

10. Prove
Solution:

To Prove:
f1+tan’A) [1-tanA"

|\ TTcorA, " \1-cot A, —_@TA

Proof:
Taking left most term
Since, cot A is the reciprocal of tan A, we have
1+ tan2A 1+ tan2A
1+ cot?A 1+ l__
tan? A

1+ tanZA
tan?A 41
tan?A
1
1

tanZA

— tanZA

9

1 —tanA 2 [ 1= tanAd
1—cotA 11
tanA

1 —tanAd
tanAd —1
tanA

2
1
—1
tanA

— (—tanA)?
= tanZ4

Hence, Proved.
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