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Holiday Homework
CLASS —IX
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Subject English

SUBJECT ENRICHMENT ACTIVITIES
(in subject enrichment copy for the written work)
1. Write three stories
2. Write two poems that you like the most
3. Write an experience of your visit to a place
4. Write ten amazing facts about BROOK
5. Paste/draw the picture of different types of dogs,write a paragraph on DOBERMAN
PINSCHER
Write the THREE VERB FORMS of any 30 verbs
Read English newspapers, magazines,comics, story books every day.
8. Listen to English news for at least ten to twenty minutes.

N o

IN HOMEWORK COPY

1.Which part of the story,"HOW | TAUGHT MY GRANDMOTHER TO READ"
do you like the most and why?

2.Write a paragraph on "FIRM DETERMINATION AND STRONG
WILLPOWER CAN ACHIEVE EVEN THE IMPOSSIBLE "

3.Write an article on "NEW EDUCATION SYSTEM OF INDIA"

4 Write the best ten quotes of DR.APJ ABDUL KALAM

5. Write ten amazing

POINTS OF "THE BROOK"

# THE STUDENTS WHO HAVE PARTICIPATED IN "YUVA BHAGIDARI -
G20"VISITED IIT/KIT/IIMT,HAVE TO PREPARE THE DOCUMENT IN 5000
WORDS
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1. Extra Questions

1. Complete the NCERT exemplar Questions of Matter in our surroundings. (Only answers).
2. Intext questions of Ch 1
2. CCT QUESTIONS

_Complete the test items(Competency based questions) shared by CBSE and sent in whats
app group(Only write down the answers)

3. Assertion- Reason questions

Directions: In each of the following questions, a statement of Assertion is given and a
corresponding statement of Reason is given just below it. Of the statements, given below,
mark the correct answer as:

(a) Both assertion and reason are true and reason is the correct explanation of assertion.

(b) Both assertion and reason are true but reason is not the correct explanation of assertion.

(c) Assertion is true but reason is false.

(d) Both Assertion and Reason are false.
Q.1. Assertion: A gas can easily be compressed by applying pressure.

Reason: Since the inter-particle spaces between gases are very large, they can decrease by
applying pressure.

Q.2. Assertion : Gases exert pressure on the walls of the container.

Reason: The intermolecular force of attraction is very strong in gases.

Q.3. Assertion: Itis easier to cook food at sea level as compared to higher altitudes.
Reason: The boiling point of water increases at high altitudes.

Q.4. Assertion: When a solid melts, its temperature remains the same.

Reason: The heat gets used up in changing the state by overcoming the forces of attraction
between the particles.

Q.5. Assertion: Ice floats on water.

Reason: Liquids have lower density than solids.

Q.6. Assertion: The rate of evaporation increases with increase in temperature.
Reason: Increase in temperature decreases the kinetic energy of the particles.

Q.7. Assertion: There is a change in the temperature of the substance when there it undergoes
a change in state through it is still being heated.

Reason: The heat supplied is either absorbed as a latent heat of fusion or a latent heat of
vapourisation.

4. Question Bank:

Prepare a question bank of 20 questions from Matter in our surroundings chapter and write
the answers.




Subject - Social science

(1 Make a project file on the topic: French Revolution

(17 on the outline map of India mark the following:

B. Neighbouring countries of India

C. States lying on of tropic of cancer.

D. States and capitals of India and union Territories

(1.3 Prepare 10-10 MCAS from French revolution , Village of Palampur

(14 Liberals were not democrats . explain.
(15.How did bad harvest affect people?

SUBJECT: ART

1. Make any five 3D craft work

Reference Link:

https://www.youtube.com/shorts/P2yhWhk51zXI

youtube.com/watch?v=pDhkUIr)JFVaE

2. Draw any five potraits ,2D (colour or shading)

Reference Link :
https://www.youtube.com/shorts/Fndj$Smij3s
https://www.youtube.com/shorts/ WNEgdUxIXO4
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SUBJECT: WE

KENDRIYA VIDYALAYA NO.2 CUTTACK (2023-2024)
HOLIDAY HOME ASSIGNMENTS FOR SUMMER VACATION

CLASS TOPIC/THEME ASSIGNMENT TLo/skil |
IX Cover design, Best | Origami work(04) To make various
out of waste, Best out of models
origami(geometrical) waste(04) Awareness
Electrical Symbols | Chart for Symbols Creativity



https://www.youtube.com/shorts/WNEgdUxlXO4

SUBJECT: Al

A. Prepare a 1000 words write-up or a 5 slide presentation
on How insects Inspire Artificiallntelligence.

B. Complete the exercise of chapter self management skill &
ICT Skill.
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Submit homework on very first day after reopening of Vidyalaya
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CHAPTER 1 I

NUMBER SYSTEMS
L

(A) Main Concepts and Results

Rational numbers

Irrational numbers

Locating irrational numbers on the number line
Real numbers and their decimal expansions
Representing real numbers on the number line
Operations on real numbers

Rationalisation of denominator

Laws of exponents for real numbers

A number is called a rational number, if it can be written in the form 2 , where p

q

[ ]
and ¢q are integers and ¢q # 0.

A number which cannot be expressed in the form P (where p and g are integers

and ¢ #0) is called an irrational number.

All rational numbers and all irrational numbers together make the collection of real
numbers.

Decimal expansion of a rational number is either terminating or non-terminating
recurring, while the decimal expansion of an irrational number is non-terminating
non-recurring.
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2 EXEMPLAR PROBLEMS

® Ifrisarational number and s is an irrational number, then r+s and r-s are irrationals.

Further, if r is a non-zero rational, then rs and I are irrationals.
s

® For positive real numbers a and b :
: . a_Na
(@) ~ab=+alb @ =7

(iir) (\/;+\/Z)(\/;—\/Z)=a—b (V) (a+b)(a=~b)=d>—b
) (JasVB) =a+2ab b

® If p and g are rational numbers and a is a positive real number, then

(1) a’ . aql = a[""q (]l) (a[’)q = a4
P
(ii) Z_q =att @(iv) a’b? = (aby

(B) Multiple Choice Questions

Write the correct answer:

—_

1
5)s
Sample Question 1 : Which of the following is not equal to (g) ?

Solution : Answer (A)

EXERCISE 1.1

Write the correct answer in each of the following:
1. Every rational number is
(A) anatural number (B) aninteger

(C) areal number (D) awhole number

16/04/18



NUMBER SYSTEMS

2.

Between two rational numbers

(A) there is no rational number

(B) there is exactly one rational number

(C) there are infinitely many rational numbers

(D) there are only rational numbers and no irrational numbers
Decimal representation of a rational number cannot be
(A) terminating

(B) non-terminating

(C) non-terminating repeating

(D) non-terminating non-repeating

The product of any two irrational numbers is

(A) always an irrational number

(B) always arational number

(C) always an integer

(D) sometimes rational, sometimes irrational

The decimal expansion of the number /2 is

(A) afinite decimal

(B) 1.41421

(C) non-terminating recurring

(D) non-terminating non-recurring

Which of the following is irrational ?

4 J12
(A) \g ® 5 © 7 D) 81

Which of the following is irrational ?

(A) 014  (B) 01416 (©) 01416 (D) 0.4014001400014...

A rational number between /2 and /3 is

V2+43 V243
2 B T

(A) ©) 15 (D) 1.8
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4 EXEMPLAR PROBLEMS

D
9. The value of 1.999... in the form ; , where p and ¢ are integers and g #0, is

(A) % (B) % © 2 (D) é
10. 2./3 ++/3 isequal to

(A 26 (B) 6 ©) 33 D) 46
11. /10 x+/15 is equal to

(A 65 B) 56 © 25 D) 10J5

1
12. The number obtained on rationalising the denominator of N is

J7+2 ®) J7-2 J7+2 J7+2

(A) 3 3 ©) 5 (D) 45

1
13. NG is equal to

1 1
~(3-22 —
W 3-27) ® 3%
© 3-22 D)  3+22
14. Af i lisi he d i f 4 he d i
. After rationalising the denominator o 3 \/§_ 2 , we get the denominator as
(A) 13 (B) 19 < 5 (D) 35
15. The value of L2 F VA8 vl
. € value o \/g +\/§ 1S equa to
(A 2 B) 2 < 4 (D) 8
J2 -1

16. If ./ =1.4142, then m is equal to

16/04/18



NUMBER SYSTEMS 5

(A) 2.4142 B) 5.8282

(C) 04142 (D) 0.1718
17. 4413/272 equals

A) 5 B) 2 © 56 D) 2
18. The product 3/2 -4/2 .12/32 equals

A 2 B) 2 © 22 (D) W32
19. Value of 141(81)_2 is

A 1 B 1 c 9 D L

* g ® (© ™ 4
20. Value of (256)%!¢ x (256)*% is

(A) 4 (B) 16 ©) o4 (D) 256.25

21. Which of the following is equal to x?

2 5 1 3 2 7
A g ® Jxp © (W) (D) 7 xxi2
(C) Short Answer Questions with Reasoning

Sample Question 1: Are there two irrational numbers whose sum and product both
are rationals? Justify.

Solution : Yes.

3+ \/5 and 3 — \/5 are two irrational numbers.
(3 + \/5) + (3 — \/5) =6, arational number.

(3+\/§)x(3—\/§) =7, arational number.

So, we have two irrational numbers whose sum and product both are rationals.
Sample Question 2: State whether the following statement is true:

There is a number x such that x? is irrational but x* is rational. Justify your answer by
an example.

16/04/18



6 EXEMPLAR PROBLEMS

Solution : True.

Let us take x= 4/p
Now, Xt = ((1/5 )2 =./2 » anirrational number.

xt= (4/5 )4 — 7, arational number.

So, we have a number x such that x? is irrational but x* is rational.

EXERCISE 1.2

1. Letxandy be rational and irrational numbers, respectively. Is x + y necessarily an
irrational number? Give an example in support of your answer.

2. Letxberational and y be irrational. Is xy necessarily irrational? Justify your answer
by an example.

3. State whether the following statements are true or false? Justify your answer.

. 2. .
)] 3 is arational number.

(i) There are infinitely many integers between any two integers.

(1)) Number of rational numbers between 15 and 18 is finite.

14
(iv) There are numbers which cannot be written in the form ; , q#0,p, gboth

are integers.

(v) The square of an irrational number is always rational.

oz
(vi)

ﬁ is not a rational number as /12 and /3 are not integers.
(vii) f is written in the form ; , ¢ #0 and so it is a rational number.

4. Classity the following numbers as rational or irrational with justification :

9 V28
i 196 @ 3Ji8 G 45 ) A5

16/04/18



NUMBER SYSTEMS 7

J12
v) -4 T (vii) 0.5918

i) (1+45)-(4+45) G0 10.124124.. (x)  1.010010001...

(D) Short Answer Questions

Sample Question 1: Locate /{3 on the number line.

Solution : We write 13 as the sum of the squares of two natural numbers :
13=9+4=32+22
On the number line, take OA = 3 units.

Draw BA =2 units, perpendicular
to OA. Join OB (see Fig.1.1). B

By Pythagoras theorem,
0B - |13 V13 )

Using a compass with centre O
and radius OB, draw an arc which
intersects the number line at the Fig, 1.1
point C. Then, C corresponds to

J13.

Remark : We can also take OA = 2 units and AB = 3 units.

— p
Sample Question 2 : Express (.123 in the form ~_, where p and ¢ are integers and

q

q #0.
Solution :
Let x=0.123
S0, 10x=123
or 10x—x=123 —0.123 = 1.2333 ... - 0.12333 ...
or 9x=1.11

1.11 111
or X=—""—=—"—

9 900
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8 EXEMPLAR PROBLEMS

137
0.123 = 500 ~ 300

Sample Question 3 : Simplify : (35 —5y2) (445 +3+2) -
Solution : (3\/5 —5\/5)(4\/§+ 3\/5)

= 12x5-202 x5 + 95 x/2 = 15%2

Therefore,

= 60— 20/10 + 9410 — 30
=30-114/10

Sample Question 4 : Find the value of a in the following :

6
m =3J2-a3

ol 6 6 W2+423
Sowation : ———mm— =
3223 3V2-23 3V2+23
6(3v2+2v3) 6(3v2+2V3) 6(3v2+23)
(3v2) -(23)  18-12 6
= 3\/§+2\/§
Therefore, 3\/§+2\/§ = 3\/§—a\/§
or a=-—
1
Sampl tion 5: Simplify - | (1 V' [*
ample Question implify [5(83 +273) }
Solution :

A=

1
[5(53; 4273 )T - {5((2%; - <33>% ﬂ

16/04/18



NUMBER SYSTEMS 9

1

= [5(2 + 3)3 ]Z
1
=[5(5°]*
1
=[5*]¢ =>
EXERCISE 1.3
1. Find which of the variables x, y, z and u represent rational numbers and which
irrational numbers :
. . \ » 17
H x*=5 @ y*=9 (i) z>=.04 Giv) u 21
2. Find three rational numbers between
1 -land-2 @ 0.1and0.11
5 6 1 1
(i) = and= W) 7 ames

3. Insert arational number and an irrational number between the following :

. . o 1 1
(i) 2and3 (i) OandO0.1 (iif) 3 and 5
_ 2 1 _
) = and > (v) 0.15and0.16  (vi) /2 and+/3

(vii)  2.357and 3.121 (viii) .0001 and .001  (ix) 3.623623 and 0.484848
(x)  6.375289 and 6.375738

4. Represent the following numbers on the number line :

7. 728N"2
5-7275

5. Locate \B, \/ﬁ and \/ﬁ on the number line.

6. Represent geometrically the following numbers on the number line :

i 45 i 56 (i) /8.1 vy 23

16/04/18



10 EXEMPLAR PROBLEMS

D
7. Express the following in the form ; , where p and ¢ are integers and g #0:

i 02 (i) 0.888.. (i) 52 iv) 0001
(v) 0.2555.. (vi) 0.134 (vii) .00323232... (viii) .404040...
1
8. Show that 0.142857142857... = 7
9. Simplify the following:
. .. 24 54
@) 45 -3v20 +445 (i) %+g
i) Y12x¥6 (v)  4/28+37+37
U 2
) W3R+ o) (V3-+2)

3.1
(vii) 48183216 +15 /32 ++/225 o) T

23 3
™3
10. Rationalise the denominator of the following:
_ 2 L 40 L 3+\2
O 35 (i) NG (i) = NG
_ 16 2+4/3 ) J6
(iv) N (v) NG (vi) NoINE
e 3B afesd
(Vll) \/g _ \/5 (Vlll) \/g _ \/5 (IX) m I \/ﬁ
11. Find the values of @ and b in each of the following:
i 5+23 —a—603

=a
7+43
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NUMBER SYSTEMS

345 19
W 35 JE_TT
N2+

(iii) ;;7=——5:7:-2 b6
o T+5 T1-5
W) 575 7445

12.If a= 2+\/§ , then find the value of a — l

‘er

a

11

13. Rationalise the denominator in each of the following and hence evaluate by

taking~/2 =1.414, /3 =1.732 and J5=2236, upto three places of decimal.

. 4 .o 6
® NE) (i) N
_ 2 |
YN SN
14. Simplify:
1
® (13 +2°+3° )5 (i)
-2
(i) % (iv)
1 p
93 %27 2
v) 2 (vi)
36x3 3
1 1
83 %163
(vii) i

32 3

(iii)

10 -+5
2

1 1 2

64 3 643 —643

16/04/18



12 EXEMPLAR PROBLEMS

(E) Long Answer Questions

1
Sample Question 1 : If a:5+2\/6 and b=—, then what will be the value of

a
a’ + b*?
Solution : a =5+ 2\/6
11 1 5-206_ 5-26  5-26 5 2de
T4 5+206 5+246 5-246 5'- (2\J6) T 25-24
Therefore, a’ + b> = (a + b)> = 2ab
Here, a+b=05+2J6)+G-2J6)=10
ab=(5+2J6) (5-2J6)=5 - (26 ) =25-24=1
Therefore, aA+b0=102-2x1=100-2 =98
EXERCISE 1.4

1. Express 0.6+ 0.7 +0.47 in the form B, where p and ¢ are integers and g #0.
q

73 25 32
S RN TN Y O R N
_ 4, 3
3. If \/2=1.414, /3 =1.732, then find the value of NN AN IR

3+\/§

1
, then find the value of a*+ — .

a

4. If a=

_A3+2 B2

5. If X \/7 NG and y= \/,+ \/, then find the value of x* + y°.

6. Simplify: (256)

4 1 2
7. Find the value of >t 5t

(216)"3  (256) 4 (243)‘%

16/04/18



CHAPTER 2 I

POLYNOMIALS
L

(A) Main Concepts and Results

Meaning of a Polynomial

Degree of a polynomial

Coefficients

Monomials, Binomials etc.

Constant, Linear, Quadratic Polynomials etc.

Value of a polynomial for a given value of the variable

Zeroes of a polynomial

Remainder theorem

Factor theorem

Factorisation of a quadratic polynomial by splitting the middle term
Factorisation of algebraic expressions by using the Factor theorem
Algebraic identities —

(x+y)? =2+ 2xy + )?

(x =y =x"-2xy +y

X -y=x+y) (x-y)

x+a)(x+b)=x*+(@+b)x+ab
(x+y+2)?P=x2+y + 22+ 2xy + 2y7 + 2zx
x+y)P=xX+3+3x*+y =X+ +3xy (x + y)
(x=yP=x -3y +3xy’ =y’ =x -y’ = 3xy (x - y)

16/04/18



14 EXEMPLAR PROBLEMS

Py’ =(x+y) & —xy+)y)
¥ -y =x-y) & +xy+y)
C+y+2-3xyz=(x+y+2) X+ y*+ 22— xy — yz — 2%)

(B) Multiple Choice Questions

Sample Question 1 : If x> + kx + 6 = (x + 2) (x + 3) for all x, then the value of k is
A) 1 B) -1 <© 5 (D) 3

Solution : Answer (C)

EXERCISE 2.1

Write the correct answer in each of the following :

1. Which one of the following is a polynomial ?

2
x 2
) —-3 (B)  V2x-1
X
5 1
. 3x2 xX—
< x+ ﬁ (D) x+1
2. /2 isapolynomial of degree
1
(A) 2 B) 0 <G 1 o) 3
3. Degree of the polynomial 4x* + 0x* + 0x° + Sx + 7 is
(A) 4 B) 5 < 3 D) 7
4. Degree of the zero polynomial is
(A) O B) 1 (C)  Any natural number

(D) Notdefined
5. If p(x)=x*-2/2x+1, then p(2\/§) is equal to

A 0 B) 1 © 42 D) 8J2+1
6. The value of the polynomial 5x — 4x* + 3, when x = -1 is
(A) -6 B) 6 <o 2 D) -2
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POLYNOMIALS

7. 1If p(x) = x + 3, then p(x) + p(—x) is equal to

(A) 3 B) 2x < o (D)
8. Zero of the zero polynomial is

(A) 0 B 1

(C) Any real number (D) Notdefined
9. Zero of the polynomial p(x) =2x + 5 is

2 5

A -3 B) -3 © 3 (D)

10. One of the zeroes of the polynomial 2x* + 7x —4 is
1 1

() 2 ® 5 © - (D)
11. If X' + 51 is divided by x + 1, the remainder is

(A) 0 B) 1 © 49 (D)
12. If x + 1 is a factor of the polynomial 2x* + kx, then the value of k is

(A) -3 B) 4 <© 2 (D)
13. x + 1 is a factor of the polynomial

(A ¥*+x2-x+1 B) ¥*+x2+x+1

©C x*+xrx+x2+1 D) x*+33+32+x+1
14. One of the factors of (25x — 1) + (1 + 5x)* is

(A) S+x B) 5-x ) 5x-1 (D)
15. The value of 249? — 248 is

(A 12 (B) 477 (C) 487 (D)
16. The factorisation of 4x% + 8x + 3 is

A x+1D)x+3) B) @x+1)2x+3)

©) (2x+2)(2x+5) D) @2x-1)(2x-3)
17. Which of the following is a factor of (x + y)* — (x* + y¥)?

A) ¥+y +2xy B) ¥*+y*-xy (C) xy? (D)
18. The coefficient of x in the expansion of (x + 3)* is

A 1 B) 9 (C) 18 (D)

X oy i
19. If ;+;_—1 (x,y#0), the value of x* — y* is

15

-2

10x

497

3xy

27
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16 EXEMPLAR PROBLEMS

1
(A 1 B) -1 < o0 D) 5
1 1
20.If49x2 — b = [7“5} [796—5} , then the value of b is
A) 0 B L C 1 D 1
(A) (B) NG ©) 2 (D) >
21.Ifa+ b+ ¢ =0, then & + b* + ¢* is equal to
(A) 0 (B) abc (C) 3abc (D) 2abc

(C) Short Answer Questions with Reasoning

Sample Question 1 : Write whether the following statements are True or False.
Justify your answer.

3
: . 6\/;+ x2

1 il
) Exz +1 is a polynomial (ii) 7 is a polynomial, x # 0
x

Solution :

(1) False, because the exponent of the variable is not a whole number.

3
6\/;+x2
Jx

@ii) True, because =6+ x , which is a polynomial.

EXERCISE 2.2
1. Which of the following expressions are polynomials? Justify your answer:
® 38 (i) 3x*-2x (i) 1-+/5x
! -2)(x-4 1
@iv) -+ Sx+7 (v) M vi) —
S5x X x+1

1 1
i) 7@ ——=a’ +4a-T  (vii) —
2x

16/04/18



POLYNOMIALS 17

2. Write whether the following statements are True or False. Justify your answer.
(1) A binomial can have atmost two terms
(i) Every polynomial is a binomial
(iii)) A binomial may have degree 5
(iv) Zero of a polynomial is always O
(v) A polynomial cannot have more than one zero
(vi) The degree of the sum of two polynomials each of degree 5 is always 5.

(D) Short Answer Questions
Sample Question 1 :
(1) Check whether p(x) is a multiple of g(x) or not, where
p)=x-x+1, glx)=2-3x
(i) Check whether g(x) is a factor of p(x) or not, where

x 1
px)=8x*-6x2-4x+3, gx)= 7——
3 4
Solution :

(1) p(x) will be a multiple of g(x) if g(x) divides p(x).

2
Now, g(x)=2-3x=0gives x= 3
e A5
emainder =r3 3 3
8 2 17
. R
27 3 27

Since remainder # 0, so, p(x) is not a multiple of g(x).

. B S 3
@) gkx) = 372 gives x = 1

3
g(x) will be a factor of p(x) if P [Z) =0 (Factor theorem)

o222
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= 8x2—6x2—3+3 =0
64 16

Since, p(%) =0, so, g(x) is a factor of p(x).

Sample Question 2 : Find the value of a, if x — a is a factor of x* —ax* + 2x + a — 1.
Solution : Let p(x) =x* —ax* + 2x +a - 1
Since x — a is a factor of p(x), so p(a) = 0.
ie, a@—-a@l+22a+a-1=0
aA-a+2a+a-1=0
3a=1
Therefore, a =

3
Sample Question 3 : (1))Without actually calculating the cubes, find the value of
483 - 30° - 183
(i))Without finding the cubes, factorise (x — y)* + (y — 2)* + (z — x)*.
Solution : We know that x> + y* + 22 - 3xyz = (x + y + 2) (2 + y* + 22 — xy — yz — 2%).
Ifx+y+z=0,thenx*+y*+ 22 - 3xyz=0o0r x* + y* + 2> = 3xyz.
(i) We have to find the value of 48° — 30* — 18° = 48 + (-30)’ + (-18)°.
Here, 48 + (-30) + (-18) =0
So, 483 + (=30)* + (-18)* = 3 x 48 x (=30) x (-18) = 77760
(i) Here, x-y)+(-2)+(@-x)=0
Therefore, (x -y’ + (y -2’ + (z-x)*=3(x-y) (y — 2) (z - x).

EXERCISE 2.3

1. Classify the following polynomials as polynomials in one variable, two variables etc.
i ¥*+x+1 @ ¥ -Sy

() xy+yz+ zx (iv) XF*=-2xy+y*+1
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POLYNOMIALS 19

2. Determine the degree of each of the following polynomials :
i 2x-1 @ -10
(i) x*—9x+ 3x° iv) y* (A -yhH
3. Forthe polynomial
SH2x+1 T, .
T—ax — X, write
(1) the degree of the polynomial
(i) the coefficient of x3
(iii) the coefficient of x°
(iv) the constant term

4. Write the coefficient of x? in each of the following :

. T 2 ..
@) gx+x-l () 3x-5
@) (x-1) (3x—4) iv) (2x-5)2x* -3x+1)
5. Classify the following as a constant, linear, quadratic and cubic polynomials :
(1) 2-x*+x ()  3x° (i) 5r—+f7 (iv) 4 -5y
v) 3 vi) 2+x (vi) y -y (viii) 1+ x + x?
(ix) x)  J2x-1

6. Give an example of a polynomial, which is :
(i) monomial of degree 1
(i) binomial of degree 20
(iii) trinomial of degree 2

7. Find the value of the polynomial 3x* — 4x*> + 7x — 5, when x = 3 and also when
x=-3.

1
8. If p(x) = x> — 4x + 3, evaluate : p(2) — p(-1) + p[zj

9. Find p(0), p(1), p(-2) for the following polynomials :

() pkx)=10x-4x* -3 @ pM=0+2)0-2)
10. Verify whether the following are True or False :

(i) -3isazeroofx—3
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11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

EXEMPLAR PROBLEMS

(i) —5 isazeroof 3x+ 1

-4
(1ii) ? is a zero of 4 -5y

(iv) 0 and 2 are the zeroes of  — 2t
(v) -3isazeroof y>+y—-06

Find the zeroes of the polynomial in each of the following :
@® px)=x-4 () gx)=3-6x
(i) g(x) =2x -7 (iv)  h(y) =2y

Find the zeroes of the polynomial :

p(x) = (x =27 - (x + 2y

By actual division, find the quotient and the remainder when the first polynomial is
divided by the second polynomial : x* + 1; x —1

By Remainder Theorem find the remainder, when p(x) is divided by g(x), where
N px)y=x*-2x2-4x-1, gx)=x+1

@ prx)=x*-3x2+4x+50, gx)=x-3

() px)=4°—-1222+ 14x -3, gx)=2x-1

3
i) p)=x*-6x+2x-4, gx)=1- 5%

Check whether p(x) is a multiple of g(x) or not :

N px)=x*-5x2+4x-3, gx)=x-2

@ px)=2x-11x>—4x+5, gx)=2x+1

Show that :

(1) x+ 3isafactor of 69 + 11x — x>+ x* .

(i) 2x—31is afactor of x + 2x* — 9x2 + 12.

Determine which of the following polynomials has x — 2 a factor :
(i 3x*+6x-24 () 4*+x-2

Show that p — 1 is a factor of p!®— 1 and also of p'' — 1.

For what value of m is x* — 2mx* + 16 divisible by x + 2 ?

If x + 2a is a factor of x° — 4a* + 2x + 2a + 3, find a.

Find the value of m so that 2x — 1 be a factor of 8x* + 4x> — 16x% + 10x + m.
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22.If x + 1 is a factor of ax® + x> — 2x + 4a — 9, find the value of a.
23. Factorise :
i x¥*+9x+18 () O6x*+7x-3
(i) 2x*—-Tx-15 (iv) 84 -2r-2r
24. Factorise :
1 2x*-3x2-17x+ 30 @@ xX*-6x2+11x-6
() xX*+x*-4x-4 iv) 3x*-x*-3x+1
25. Using suitable identity, evaluate the following:
(i 103° @@ 101x102 (i) 999
26. Factorise the following:

27.

28.

29.

(1) 4x*+20x+ 25
@) 9y? - 66yz + 12172

2 2
(iii) (2x+l) —(x—l)
3 2

Factorise the following :
i 9x*-12x+3 () 9x*-12x+4
Expand the following :
i @a-b+2)
@) Ba-5b-c)
(i) (—x+2y-3z)
Factorise the following :
(1) 92 +4y* + 1622 + 12xy — 16yz — 24x7
i) 25x* + 16y> + 472 — 40xy + 16yz — 20xz
(i)  16x* + 4y* + 922 — 16xy — 12yz7 + 24 xz

30.Ifa+ b+ c=9and ab + bc + ca = 26, find a® + b* + ¢~
31. Expand the following :
. (1Y (1Y
(i) (Ba-2b) ()| —+= (i) | 4——
x 3 3x
32. Factorise the following :

i) 1-064a’ - 12a + 48a?
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33.

34.

3s.

36.

37.

38.

39.

40.

EXEMPLAR PROBLEMS

2
) (%ﬂy}(%-xy”ﬂ (i) -1+t D)
Factorise :
(i) 1+ 64x° (i) & —2v2p°

Find the following product :
(2x —y + 32) (4x* + y* + 922 + 2xy + 3yz — 6x2)

Factorise :
(1) d® - 8b® - 64¢® — 24abc (i) 224+ 8b*—27c*+ 18 /7 abc.
Without actually calculating the cubes, find the value of :
() (1)3 + (lf —(2)3 () (0.2 = (0.3)) + (0.1)°
2 3 6
Without finding the cubes, factorise

(x =2y + 2y — 32 + 3z - x)°
Find the value of

1 X*+y’—12xy+64, whenx+y=-4
(i) x*-8y*—36xy—216, whenx=2y+6

Give possible expressions for the length and breadth of the rectangle whose area is
given by 4a* + 4a 3.

(E) Long Answer Questions

Sample Question 1 : If x + y = 12 and xy = 27, find the value of x* + y*.

Solution :

X+ y’ (x+y) (& —xy+))
(x+y) [(x +y)* — 3xy]
12122 -3 x 27]

12 x 63 =756
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Alternative Solution :

(x+y) =3xy (x +)
122-3%x27x 12

12 [122 -3 x 27]
12x 63 =756

X+

EXERCISE 24
1. If the polynomials az® + 47> + 3z — 4 and z° — 4z + a leave the same remainder
when divided by z — 3, find the value of a.

2. The polynomial p(x) = x* — 2x* + 3x* — ax + 3a — 7 when divided by x + 1 leaves
the remainder 19. Find the values of a. Also find the remainder when p(x) is
divided by x + 2.

1
3. Ifbothx—2andx - 5 are factors of px? + 5x + r, show that p = r.

4. Without actual division, prove that 2x* — 5x° + 2x> — x + 2 is divisible by x* — 3x + 2.
[Hint: Factorise x> — 3x + 2]

5. Simplify (2x — 5y)* — (2x + 5y)°.

6. Multiply x* + 4y* + 2> + 2xy + xz — 2yz by (= 2+ x — 2y).

2 2 2
C

7. If a, b, c are all non-zero and a + b + ¢ = 0, prove that 4 42 +5 =3 .
bc ca ab
8. Ifa+b+c=5andab+ bc+ ca= 10, then prove that @ + b* + ¢* -3abc = - 25.

9. Provethat(a+b+c)l - -b-c=3(a+b) (b +c)(c+a)

16/04/18



CHAPTER 3 I

COORDINATE GEOMETRY
Y

(A) Main Concepts and Results

Cartesian system
Coordinate axes

Origin
Quadrants
Abscissa
Ordinate
Coordinates of a point
Ordered pair
Plotting of points in the cartesian plane:
® In the Cartesian plane, the horizontal line is called the x-axis and the vertical line
is called the y-axis,
o The coordinate axes divide the plane into four parts called quadrants,
o The point of intersection of the axes is called the origin,
o Abscissa or the x-coordinate of a point is its distance from the y-axis and the
ordinate or the y-coordinate is its distance from the x-axis,
i (x,y) are called the coordinates of the point whose abscissa is x and the ordinate
isy,
® Coordinates of a point on the x-axis are of the form (x, 0) and that of the point

on the y-axis is of the form (0, y),
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COORDINATE GEOMETRY 25

b The coordinates of the origin are (0, 0),

® Signs of the coordinates of a point in the first quadrant are (+, +), in the second
quadrant (—, +), in the third quadrant (-, —) and in the fourth quadrant (+, -).

(B) Multiple Choice Questions

Write the correct answer :

Sample Question 1: The points (other than origin) for which abscissa is equal to the
ordinate will lie in

(A) Iquadrant only (B) Tand II quadrants
(C) I and I quadrants (D) II and IV quadrants

Solution : Answer (C)
EXERCISE3.1

Write the correct answer in each of the following :
1. Point (-3, 5) lies in the

(A) first quadrant (B)  second quadrant
(C) third quadrant (D)  fourth quadrant
2. Signs of the abscissa and ordinate of a point in the second quadrant are respectively
(A)  ++ B) - - © -+ D) + -
3. Point (0, -7) lies
(A) on the x —axis (B) in the second quadrant
(C) on the y-axis (D) in the fourth quadrant

4. Point (- 10, 0) lies
(A) on the negative direction of the x-axis
(B) on the negative direction of the y-axis
(C) in the third quadrant
(D) in the fourth quadrant

5. Abscissa of all the points on the x-axis is

A) 0 B) 1

< 2 (D) any number
6. Ordinate of all points on the x-axis is

A) 0 B) 1

< -1 (D) any number
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10.

11.

12.

13.

14.

15.

16.

17.

EXEMPLAR PROBLEMS

The point at which the two coordinate axes meet is called the

(A) abscissa (B) ordinate (C) origin (D) quadrant
A point both of whose coordinates are negative will lie in

(A) TIquadrant (B) 1II quadrant

(C) I quadrant (D) 1V quadrant

Points (1, - 1), (2,-2), (4,-5), (-3, —-4)

(A) lieinII quadrant (B)  liein I quadrant

(C) liein IV quadrant (D) donot lie in the same quadrant
If y coordinate of a point is zero, then this point always lies

(A) inIquadrant (B) inII quadrant

(C) onx-axis (D) ony-axis

The points (-5, 2) and (2, — 5) lie in the

(A) same quadrant (B)  II and III quadrants, respectively

(C) IIand IV quadrants, respectively (D) IV and II quadrants, respectively

If the perpendicular distance of a point P from the x-axis is 5 units and the foot of
the perpendicular lies on the negative direction of x-axis, then the point P has

(A) xcoordinate =-5 (B)  ycoordinate =5 only

(C)  ycoordinate =—5 only (D) ycoordinate =5 or -5

On plotting the points O (0, 0), A (3,0), B (3, 4), C (0, 4) and joining OA, AB, BC
and CO which of the following figure is obtained?

(A) Square (B) Rectangle (C) Trapezium (D) Rhombus
ftP(-1,1),Q@3,-4),R(1,-1), S(-2,-3) and T (- 4, 4) are plotted on the graph
paper, then the point(s) in the fourth quadrant are

(A) PandT (B) QandR (C) OnlyS (D) PandR

If the coordinates of the two points are P (-2, 3) and Q(-3, 5), then (abscissa of P)
— (abscissa of Q) is

(A) -5 B) 1 < -1 D) -2

IfP(5,1),Q(8,0),R (0,4),S (0,5) and O (0, 0) are plotted on the graph paper,
then the point(s) on the x-axis are

(A) PandR (B) RandS (C) OnlyQ (D) Qand O
Abscissa of a point is positive in

(A) TIandII quadrants (B) Tand IV quadrants

(C) Iquadrantonly (D) I quadrant only
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18. The points whose abscissa and ordinate Y
have different signs will lie in p
° -4
(A) Tand II quadrants 13
(B) II and III quadrants )
(C) I and I quadrants Y 11
(D) II and IV quadrants L \ o
19. In Fig. 3.1, coordinates of P are -43-2-1 | 1 23 4
(A) (=42 B)  (-2,4) T2
© “4-2 D) 2.-4 -3
20. In Fig. 3.2, the point identified by the -4
coordinates (-5, 3) is Fig. 3.1
(A) T (B) R
© L D) S Y
21. The point whose ordinate is 4 and
. . .. R. -+ 5
which lies on y-axis is
+4
A (4,0) B) (0,4)
© (1.4 D) @2 b* 1°
22. Which of the points P(0, 3),
Q(, 0), R(0, = 1), S(-5, 0), T!
T(1, 2) do not lie on the x-axis? « 54 = 2 -} 5 L 3 1%
(A) PandRonly + -1
(B) QandS only T -2
(C) PRandT Se T-3
(D) Q,SandT [l
4 -5 Te
23. The point which lies on y-axis at
a distance of 5 units in the .
. £ Y .. Fig. 3.2
negative direction of y-axis is
A) (0,5) B)  (,0)
©  ©0,-5 D) =50
24. The perpendicular distance of the point P (3, 4) from the y-axis is
(A) 3 B) 4
© 5 (D) 7
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(C) Short Answer Questions with Reasoning

Sample Question 1 : Write whether the following statements are True or False?
Justify your answer.

(1) Point (0, -2) lies on y-axis.

(i) The perpendicular distance of the point (4, 3) from the x-axis is 4.
Solution :

(1) True, because a point on the y-axis is of the form (0, y).

(i) False, because the perpendicular distance of a point from the x-axis is its
ordinate. Hence it is 3, not 4.

EXERCISE 3.2

1. Write whether the following statements are True or False? Justify your answer.
(1) Point (3, 0) lies in the first quadrant.
(i) Points (1, -1) and (-1, 1) lie in the same quadrant.

@iii)) The coordinates of a point whose ordinate is —5 and abscissa is 1 are
1
-1
2
(iv) A point lies on y-axis at a distance of 2 units from the x-axis. Its coordinates
are (2, 0).

(v) (~1,7)1is a point in the II quadrant.

(D) Short Answer Questions

Sample Question 1 : Plot the point P (- 6, 2) and from it draw PM and PN as
perpendiculars to x-axis and y-axis, respectively. Write the coordinates of the points
M and N.

Solution : Y

P(-6, 2) 2

M 1+
\ 1 1 1 1 1 1

~6-5-4-3-2-1 |0

<

Fig. 3.3
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From the graph, we see that M(- 6, 0) Y
and N(O, 2). 4l em
Sample Question 2 : From the Fig. 3.4, 34 A
write the following: B, 51
(1) Coordinates of B, C and E
(i) The point identified by the 5_4 3 2 1 I D
coordinates (0, —2) (. 1 2 3 ; X
@iii)) The abscissa of the point H 1T °E
(iv) The ordinate of the point D _24F
Solution : C, 3
1 B=(5,2),C(2,-3), 4l
E=(@3,-1)
@ F Fig. 3.4
@) 1
i) O
EXERCISE 3.3

1. Write the coordinates of each of the points P, Q, R, S, T and O from the Fig. 3.5.

Y
4+
3+
2--
1--

(8]
9

Fig. 3.5

NG
N+
o\ +
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Plot the following points and write the name of the figure obtained by joining them

in order:
P(-3,2),Q(-7,-3),R(6,-3),S(2,2)
Plot the points (x, y) given by the following table:

2 4 -3 -2

4 2 0 5 -3

Plot the following points and check whether they are collinear or not :

@ (1,3),1L-1),-2-3)
@@ (1, 1),(2,-3),(-1.-2)
@) (0,0),(2,2),(5,5)

Without plotting the points indicate the quadrant in which they will lie, if

(i) ordinate is 5 and abscissa is — 3
(i) abscissa is — 5 and ordinate is — 3
(i) abscissa is — 5 and ordinate is 3
(iv) ordinate is 5 and abscissa is 3

In Fig. 3.6, LM is a line parallel to the y-axis at a
distance of 3 units.
() What are the coordinates of the points P, R
and Q?
(i) What is the difference between the abscissa
of the points L and M?

In which quadrant or on which axis each of the
following points lie?
(-3,5),4,-1),(2,0),(2,2),(-3,-6)

Which of the following points lie on y-axis?

A (1, 1), B (1, 0), C (0, 1), D (0, 0), E (0, — 1),
F(-1,0),G(0,5),H(-7,0),1(3,3).

Plot the points (x, y) given by the following table.
Use scale 1 cm = 0.25 units

X 1.25 0.25 1.5 | =175
- 0.5 1 1.5 | -0.25

Y
4t L
3+
21 P
1+
3
t t t X
o ; 5, IR
-1+ Q
24
3.1 M
Fig. 3.6
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10. A point lies on the x-axis at a distance of 7 units from the y-axis. What are its
coordinates? What will be the coordinates if it lies on y-axis at a distance of
—7 units from x-axis?

11. Find the coordinates of the point
(1) which lies on x and y axes both.
(i) whose ordinate is — 4 and which lies on y-axis.
(i) whose abscissa is 5 and which lies on x-axis.
12. Taking 0.5 cm as 1 unit, plot the following points on the graph paper :
A(,3),B(-3,-1),C(,-4),D(-2,3),E(0,-8),F(1,0)

(E) Long Answer Questions
Sample Question 1 : Three vertices of a rectangle are (3, 2), (- 4, 2) and (- 4, 5).
Plot these points and find the coordinates of the fourth vertex.

Solution : Plot the three vertices of the rectangle as A(3, 2), B(- 4, 2), C(— 4, 5)
(see Fig. 3.7).

Y
C-4,5)
. +5
T4
+3
B(-4,2) AG,2)
° =+ °
+1
5 -4 3 2 -1 12345x
T T T T T O T T T T T
T-1
T-2
T-3
+-4
-5
Fig. 3.7
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We have to find the coordinates of the fourth vertex D so that ABCD is a rectangle.

Since the opposite sides of a rectangle are equal, so the abscissa of D should be equal
to abscissa of A, i.e., 3 and the ordinate of D should be equal to the ordinate of
C,ie.,5.

So, the coordinates of D are (3, 5).

EXERCISE 34

1. Points A (5, 3), B (-2, 3) and D (5, — 4) are three vertices of a square ABCD. Plot
these points on a graph paper and hence find the coordinates of the vertex C.

2. Write the coordinates of the vertices of a rectangle whose length and breadth are
5 and 3 units respectively, one vertex at the origin, the longer side lies on the x-axis
and one of the vertices lies in the third quadrant.

3. Plot the points P (1, 0), Q (4, 0) and S (1, 3). Find the coordinates of the point R
such that PQRS is a square.

4. From the Fig. 3.8, answer Y
the following : P(3, 5)
(i) Write the points I-6,4) : j B4, 4)
whose abscissa is 0. C@3,3)
A(0,3)43 .
(i) Write the points 1,
whose ordinate is 0. D(—.S, 1) 14 EQ, 1)
(i) Write the points _-7 -6 5 -4 3 -2 -1 123 4567
whose abscissais— 5. 1(-2, 0) __(11 F(2,-1) GG, 0)
5. Plot the points A (1, — 1) L 5
and B (4, 5) H(—5.7 -3) 1, M(4., -3)
(i) Draw aline segment LO.-9] ,
joining these points. Ke2-H | 5 NG9
Write the coordinates
of a point on this line Fig. 3.8
segment between the
points A and B.

(i) Extend this line segment and write the coordinates of a point on this line
which lies outside the line segment AB.
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CHAPTER 4 I

LINEAR EQUATIONS IN TWO VARIABLES
L

(A) Main Concepts and Results

An equation is a statement in which one expression equals to another expression. An
equation of the form ax + by + ¢ = 0, where a, b and ¢ are real numbers such that
a# 0and b %0, is called a linear equation in two variables. The process of finding
solution(s) is called solving an equation.

The solution of a linear equation is not affected when
(1) the same number is added to (subtracted from) both sides of the equation,

(i) both sides of the equation are multiplied or divided by the same non-zero
number.

Further, a linear equation in two variables has infinitely many solutions. The graph of
every linear equation in two variables is a straight line and every point on the graph
(straight line) represents a solution of the linear equation. Thus, every solution of the
linear equation can be represented by a unique point on the graph of the equation. The
graphs of x = a and y = a are lines parallel to the y-axis and x-axis, respectively.

(B) Multiple Choice Questions

Write the correct answer:

Sample Question 1 : The linear equation 3x — y = x — 1 has :
(A) Aunique solution (B)  Two solutions
(C) Infinitely many solutions (D) Nosolution

Solution : Answer (C)

Sample Question 2 : A linear equation in two variables is of the form
ax + by + ¢ = 0, where
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A)a#0,b#0 B)a=0,b#0 (C)a#0,b=0 D)a=0,c=0

Solution : Answer (A)

Sample Question 3 : Any point on the y-axis is of the form

A x,0) B)  xy < Oy D) (y.y

Solution : Answer (C)

EXERCISE 4.1

Write the correct answer in each of the following :

1.

The linear equation 2x — 5y = 7 has
(A)  Aunique solution (B)  Two solutions
(C) Infinitely many solutions (D) Nosolution
The equation 2x + 5y = 7 has a unique solution, if x, y are :
(A) Natural numbers (B)  Positive real numbers
(C) Real numbers (D) Rational numbers
If (2, 0) is a solution of the linear equation 2x + 3y = k, then the value of k is
(A) 4 B) 6 <€) 5 D) 2
Any solution of the linear equation 2x + Oy + 9 = 0 in two variables is of the form

9 9
A 5.m B) . -7)

9

© ©0.-7) D) (-9,0)
The graph of the linear equation 2x + 3y = 6 cuts the y-axis at the point
(A)  (2,0) B)  (0,3) © G0 (D) (0,2)
The equation x = 7, in two variables, can be written as
A 1.x+1.y=7 B) 1Lx+0.y=7
<€) O0.x+1.y=7 D) 0.x+0.y=7
Any point on the x-axis is of the form
(A () B) 0,y © &0 D) (%)
Any point on the line y = x is of the form

(A) (@, a) B) (0, a) € (a0 D) (@, -a)
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

The equation of x-axis is of the form

(A) x=0 B) y=0 © x+y=0 D) x=y
The graph of y=6is a line

(A) parallel to x-axis at a distance 6 units from the origin

(B)  parallel to y-axis at a distance 6 units from the origin

(C) making an intercept 6 on the x-axis.

(D) making an intercept 6 on both the axes.

x=35,y=21is asolution of the linear equation

(A) x+2y=7 B) 5x+2y=7 (C) x+y=7 (D) Sx+y=7

If a linear equation has solutions (-2, 2), (0, 0) and (2, — 2), then it is of the form
(A) y-x=0 B) x+y=0
) 2x+y=0 D) —=x+2y=0
The positive solutions of the equation ax + by + ¢ = 0 always lie in the
(A) Istquadrant (B) 2nd quadrant
(C) 3rd quadrant (D) 4th quadrant
The graph of the linear equation 2x + 3y = 6 is a line which meets the x-axis at the
point
(A)  (0,2) B) (2,0) ©) G0 (D)  (0,3)
The graph of the linear equation y = x passes through the point
3 -3 3 -1 1
(A) (5, 7) (B) (0’ 2) © @D (D) (7, 5)

If we multiply or divide both sides of a linear equation with a non-zero number, then
the solution of the linear equation :

(A) Changes

(B) Remains the same

(C) Changes in case of multiplication only

(D) Changes in case of division only

How many linear equations in x and y can be satisfied by x =1 and y = 2?
(A) Only one (B) Two (C) Infinitely many (D) Three
The point of the form (a, a) always lies on :

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

(C) Ontheliney=x (D) Onthelinex+y=0
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19. The point of the form (a, — a) always lies on the line
(A) x=a B) y=-a © y=x D) x+y=0

(C) Short Answer Questions with Reasoning
Sample Question 1 : Write whether the following statements are True or False?
Justify your answers.

(1) ax+ by + c =0, where a, b and c are real numbers, is a linear equation in
two variables.

(i) A linear equation 2x + 3y = 5 has a unique solution.
@iii)  All the points (2, 0), (-3, 0), (4, 2) and (0, 5) lie on the x-axis.
(iv)  The line parallel to the y-axis at a distance 4 units to the left of y-axis is given
by the equation x = — 4.
(v) The graph of the equation y = mx + ¢ passes through the origin.
Solution :

(i) False, because ax + by + ¢ = 0 is a linear equation in two variables if both
a and b are non-zero.

(i) False, because a linear equation in two variables has infinitely many solutions.

(i) False, the points (2, 0), (-3, 0) lie on the x-axis. The point (4, 2) lies in the
first quadrant. The point (0, 5) lies on the y-axis.

(iv)  True, since the line parallel to y-axis at a distance a units to the left of y-axis
is given by the equation x = — a.

(v) False, because x =0, y =0 does not satisfy the equation.

Sample Question 2 : Write whether the following statement is True or False? Justify
your answer.

The coordinates of points given in the table :

X 0 1 2 3 4
P 4 6 8 10

represent some of the solutions of the equation 2x + 2 = y.

Solution : True, since on looking at the coordinates, we observe that each y-coordiante
is two units more than double the x-coordinate.
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EXERCISE 4.2

Write whether the following statements are True or False? Justify your answers :

1. The point (0, 3) lies on the graph of the linear equation 3x + 4y = 12.

2. The graph of the linear equation x + 2y = 7 passes through the point (0, 7).

3. The graph given below represents the linear equation x + y = 0.

Y

-3,3) 3-
2_._

(_1, 1) 1‘

— > X
3210

N

T

T

Fig. 4.1

4. The graph given below represents the linear equation
x =3 (see Fig. 4.2).

5. The coordinates of points in the table:

x| 0|t 23|42
y| 213 4| 5|6

represent some of the solutions of the equation
x—y+2=0.

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

37
%
4_
3_
2_
1_
: X
O 1 23 4
N
Fig. 4.2

7. The graph of every linear equation in two variables need not be a line.

(D) Short Answer Questions

Sample Question 1 : Find the points where the graph of the equation 3x + 4y = 12

cuts the x-axis and the y-axis.

Solution : The graph of the linear equation 3x + 4y = 12 cuts the x-axis at the point
where y = 0. On putting y = 0 in the linear equation, we have 3x = 12, which gives

x =4. Thus, the required point is (4, 0).
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The graph of the linear equation 3x + 4y = 12 cuts the y-axis at the point where x = 0.
On putting x = 0 in the given equation, we have 4y = 12, which gives y = 3. Thus, the
required point is (0, 3).

Sample Question 2 : At what point does the graph of the linear equation x + y =5
meet a line which is parallel to the y-axis, at a distance 2 units from the origin and in the
positive direction of x-axis.

Solution : The coordinates of the points lying on the line parallel to the y-axis, at a
distance 2 units from the origin and in the positive direction of the x-axis are of the form
(2, a). Putting x =2, y = a in the equation x + y = 5, we get a = 3. Thus, the required
pointis (2, 3).

Sample Question 3 : Determine the point on the graph of the equation 2x + 5y = 20

whose x-coordinate is — times its ordinate.

2

Solution : As the x-coordinate of the pointis - times its ordinate, therefore, x = 7 y.

2 2

5
Now putting x = E yin2x + 5y =20, we get, y = 2. Therefore, x = 5. Thus, the required
pointis (5, 2).

Sample Question 4 : Draw the graph of the equation Y

represented by the straight line which is parallel to the 4 Q,& Q»Pﬂ// >
x-axis and is 4 units above it. <

Solution : Any straight line parallel to x-axis is given by 3T

vy =k, where k is the distance of the line from the x-axis. 2T

Here k = 4. Therefore, the equation of the line is y = 4. 1+

To draw the graph of this equation, plot the points (1, 4)

and (2, 4) and join them. This is the required graph
(see Fig. 4.3). Fig. 4.

w9

EXERCISE 4.3

1. Draw the graphs of linear equations
y=x and y = — x on the same cartesian plane.

What do you observe?
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2.

10.

Determine the point on the graph of the linear equation 2x + 5y = 19, whose
: N .
ordinate is 15 times its abscissa.

Draw the graph of the equation represented by a straight line which is parallel to
the x-axis and at a distance 3 units below it.

Draw the graph of the linear equation whose solutions are represented by the
points having the sum of the coordinates as 10 units.

Write the linear equation such that each point on its graph has an ordinate 3 times
its abscissa.

If the point (3, 4) lies on the graph of 3y = ax + 7, then find the value of a.

How many solution(s) of the equation 2x + 1 = x — 3 are there on the :

(1) Number line (i) Cartesian plane
Find the solution of the linear equation x + 2y = 8 which represents a point on
(1) x-axis (i)  y-axis

For what value of ¢, the linear equation 2x + cy = 8 has equal values of x and y
for its solution.

Let y varies directly as x. If y = 12 when x = 4, then write a linear equation. What
is the value of y when x = 5?

(E) Long Answer Questions

Sample Question 1 : Draw the graph of the linear equation 2x + 3y = 12. At what
points, the graph of the equation cuts the x-axis and the y-axis?

Solution : The given equation is 2x + 3y = 12. To draw the graph of this equation, we
need at least two points lying on the graph.

From the equation, we have y =

Forx=0,y =4, therefore, (0, 4) lies on the graph.
For y =0, x =6, therefore, (6, 0) lies on the graph.
Now plot the points A (0, 4) and B (6, 0) and
join them (see Fig 4.4), to get the line AB.
Line AB is the required graph.

You can see that the graph (line AB) cuts
the x-axis at the point (6, 0) and the y-axis at

12-2x v
3

the point (0, 4). Fig. 4.4
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Sample Question 2 : The following values of x and y are thought to satisfy a linear
equation :

X 1 2
y 1 3

Draw the graph, using the values of x, y as given in the above table.
At what point the graph of the linear equation
(1) cuts the x-axis. (ii) cuts the y-axis.

Solution : From the table, we get two points
A (1, 1) and B (2, 3) which lie on the graph of the
linear equation. Obviously, the graph will be a
straight line. So, we first plot the points A and B
and join them as shown in the Fig 4.5.

From the Fig 4.5, we see that the graph cuts the

1
x-axis at the point [5, 0) and the y-axis at the

point (0, -1). Fig. 4.5

Sample Question 3 : The Autorikshaw fare
in a city is charged Rs 10 for the first kilometer
and @ Rs 4 per kilometer for subsequent
distance covered. Write the linear equation to
express the above statement. Draw the graph
of the linear equation. -5

Solution : Let the total distance covered be -4
x km and the fare charged Rs y. Then for the
first km, fare charged is Rs 10 and for
remaining (x —1) km fare charged is
Rs4 (x-1).

Therefore, y =10+ 4(x — 1) =4x+ 6

The required equation is y = 4x + 6. Now, when
x=0,y=06and when x=-1, y=2. The graph .
is givenin Fig 4.6. Fig. 4.6

Sample Question 4 : The work done by a body on application of a constant force is
the product of the constant force and the distance travelled by the body in the direction
of force. Express this in the form of a linear equation in two variables and draw its

F—t—t—+—>X
1 2 3 4
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graph by taking the constant force as 3 units. What is the work done when the distance

travelled is 2 units. Verify it by plotting the graph.

Solution: Work done = (constant force) x (distance)

=3 x (distance),

i.e., y = 3x, where y (units) is the work done and
x (units) is the distance travelled. Since x = 2 units
(given), therefore, work done = 6 units. To plot
the graph of the linear equation y = 3x, we need at
least two solutions of the equation. We see that
x=0, y=0 satisfies the given equation also x =1,
y = 3 satisfies the equation.

Now we plot the points A (0, 0) and B (1, 3) and
join AB (see Fig. 4.7). The graph of the equation
is a straight line. [We have not shown the whole
line because work done cannot be negative].

To verify from the graph, draw a perpendicular to
the x-axis at the point (2, 0) meeting the graph at
the point C. Clearly the coordinates of C are
(2, 6). It means that the work done is 6 units.

EXERCISE 44

C(2,6)

o
(5]
w
g .
[0}

s

Fig. 4.7

1. Show that the points A (1, 2), B (= 1, — 16) and C (0, — 7) lie on the graph of the

linear equation y = 9x — 7.

2. The following observed values of x and y are thought to satisfy a linear equation.

Write the linear equation :

X 6 -6
y -2 6

Draw the graph using the values of x, y as given in the above table.

At what points the graph of the linear equation
(1) cuts the x-axis

(if)

cuts the y-axis

3. Draw the graph of the linear equation 3x + 4y = 6. At what points, the graph cuts

the x-axis and the y-axis.
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The linear equation that converts Fahrenheit (F) to Celsius (C) is given by the
relation

SF-160
C=———"7—
9
(1) If the temperature is 86°F, what is the temperature in Celsius?
(i) If the temperature is 35°C, what is the temperature in Fahrenheit?

@iii) If the temperature is 0°C what is the temperature in Fahrenheit and if the
temperature is 0°F, what is the temperature in Celsius?

(iv) What is the numerical value of the temperature which is same in both the
scales?

If the temperature of a liquid can be measured in Kelvin units as x°K or in Fahrenheit
units as y°F, the relation between the two systems of measurement of temperature
is given by the linear equation

9
y= 5 (x=273)+32

(1) Find the temperature of the liquid in Fahrenheit if the temperature of the
liquid is 313°K.
(i) If the temperature is 158°F, then find the temperature in Kelvin.

The force exerted to pull a cart is directly proportional to the acceleration produced
in the body. Express the statement as a linear equation of two variables and draw
the graph of the same by taking the constant mass equal to 6 kg. Read from the
graph, the force required when the acceleration produced is (i) 5 m/sec?,
(ii) 6 m/sec?.
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