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MESSAGE

The eloquent words of Galileo Galilei resonate: 'The laws of nature
are written by the hand of God in the language of mathematics.’ In this
profound observation, the great astronomer awakened humanity to the
paramount importance of mathematics. Within our school education
system, mathematics holds a pivotal role, with a dedicated focus on
foundational numeracy and literacy.

This year marks a significant milestone, as the project extends its
reach to Government-Aided schools and introduces Level IV for classes
11thand 12t a5 well.,

In the competitive arena, where time is of the essence, a strong
command over mathematics is indispensable. These skills are not only
prized in competitive exams but also wield significant influence in the
realms of entrepreneurship and innovation. Mental Maths, with its
transformative impact, enhances students' number sense, fosters an
understanding of relationships between quantities, and cultivates
logical thinking for problem-solving.

The meticulously crafted Mental Maths Question Banks recognize
the diverse abilities, needs, and interests of students. As the saying
goes, ‘Nothing great can be achieved without consistent and persistent
hard work’. Heartfelt congratulations to the State Core Team members,
District Cordinators and Subject Experts for their silent and steadfast
dedication to bring forth these impactful publications.

(Ashok Kumar)
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MESBAGE

Beyond mere numbers and equations, Mathematics serves as a
foundational language, intricately woven into the fabric of everything from the
technology we rely on to the scientific principles shaping our understanding of

the cosmos,

Enter Mental Maths — a captivating art of calculation sans paper or tools,
a dance of numbers performed within the confines of the mind. It's not just
about crunching numbers; it's about empowerment. Mental Maths nurtures the
comprehension of place value, fortifies basic operations, and establishes a
robust foundation for grappling with more complex mathematical concepts in the
future,

Engaging in Mental Maths includes exercising multiple cognitive
processes — memory, attention, and critical thinking. Studies reveal that regular
Mental Maths exercises contribute to maintaining cognitive reserve, postponing
the onset of age-related memory loss, and fending off other cognitive declines. In
essence, Mental Maths keeps our minds agile and adaptable, akin to the benefits
of physical activity for our bodies. It becomes the catalyst for swift decision-

making and adept situational adaptation.

A heartfelt commendation goes to the dedicated State Core Team
members and subject experts who meticulously crafted the Mental Maths
Question Banks. These resources, tailored for students in Government and
Government-Aided Schools of the Directorate of Education are a testament to
their sincere efforts and the wise guidance of the Project Director of Mental
Maths. It brings me immense pleasure to present this Mental Maths Question
Bank to students, encouraging them to weave the magic of Mental Maths into

the tapestry of their daily lives.

'

(BHUPESH CH.lUDHARY]
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MESSAGE

At the tender age of 16, RPraggnanandhaa, the prodigious talent in Indian chess, sent
waves through the global chess community by outsmarting Chess Grandmaster
Magnus Carlsen in a lightning-fast game at the Airthings Masters Rapid Chess
Tournament, His secret weapon was the remarkable ability for mental calculations.
This young genius effortlessly combines his exceptional talent with lightning-quick
numerical intuition, fortifying his strategic thinking skills.

At the age of 20, Neelakanta Bhanu Prakash of Hyderabad secures his place as
the fastest human calculator on the planet, clinching India's first gold in the Mental
Calculation World Championship at the Mind Sports Olympiad in London. Holding an
impressive tally of 4 world records and 50 Limca records for speed calculation, his
journey is even more remarkable considering a childhood setback. A skull fracture at
the age of 5 kept him away from school for a year, but he turned adversity into
opportunity, delving into puzzle-solving and mathematics games to hone his cognitive
skills.

Mental Mathematics isn't just about acing exams; it's a cognitive superpower
that equips the brain to think strategically, break down challenges into manageable
steps, and devise creative solutions. This skill transcends academic boundaries,
proving invaluable when estimating shopping costs, calculating expenses, or planning
a trip. Imagine confidently tallying a shopping bill without reaching for any gadgets.

Recognizing that each student has a unique learning style, Mental Maths
Question Banks cater to diverse needs, offering a plethora of materials. Through
collaborative efforts, students engage in exhilarating Mental Maths competitions,
learning from one another and building seli-confidence.

A heartfelt acknowledgment goes to the Mental Maths State Core Team, District
and Zonal Coordinators, and HOSs for their unwavering dedication to bringing the
Mental Maths superpower to students across all Government and government-aided
schools of the Directorate of Education. Gratitude extends to the esteemed Secretary
Education and the Director of Education for their guidance and constructive feedback,
steering the Mental Maths Project toward continuous improvement.

(VIKAS KALIA)
PROJECT DIRECTOR (MMP)
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CONSTITUTION OF INDIA
[PART IV A

FUNDAMENTAL DUTIES

Article 51A. Fundamental duties. — It shall be the duty of every citizen of
India—

a) to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;
to cherish and follow the noble ideals which inspired our national
struggle for freedom;
to uphold and protect the sovereignty, unity and integrity of India;
to defend the country and render national service when called upon to
do so:
to promote harmony and the spirit of common brotherhood amongst
all the people of India transcending religious, linguistic and regional or
sectional diversities; to renounce practices derogatory to the dignity of
women;
to value and preserve the rich heritage of our composite culture;
to protect and improve the natural environmentincluding forests, lakes,
rivers and wildlife, and to have compassion for living creatures;
to develop the scientific temper, humanism and the spirit of inquiry and
reform:
to safeguard public property and to abjure violence;
to strive towards excellence in all spheres of individual and collective
activity so that the nation constantly rises to higher levels of endeavour

and achievement;]

’[(k) who is a parent or guardian to provide opportunities for education to
his child or, as the case may be, ward between the age of six and fourteen
years. |

1. Ins. by the Constitution (Forty-second Amendment) Act, 1976, Sec. 11 (w.ef 3-1-1977).
2. Ins. by the Constitution (Eighty-sixth Amendment) Act, 2002, Sec. 4 (w.e.f. 1-4-2010).




THE CONSTITUTION OF INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having solemnly
resolved to constitute India into a '[SOVEREIGN
SOCIALIST SECULAR DEMOCRATIC REPUBLIC] and
to secure to all its citizens:

JUSTICE, social, economic and political,

LIBERTY of thought, expression, belief, faith and
worship;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of the individual
and the “[unity and integrity of the Nation];

IN OUR CONSTITUENT ASSEMBLY this twenty- sixth day
of November, 1949, do HEREBY ADOPT, ENACT AND

GIVE TO OURSELVES THIS CONSTITUTION.

1. Subs. by the Constitution (Forty-second Amendment Act, 1976, Sec. 2,  for
“SOVEREIGN DEMOCRATIC REPUBLIC" (w.ef. 3.1.1977)

2. Subs. by the Constitution (Forty-second Amendment Act, 1976, Sec. 2, for
“Unity of the Nation” (w.ef. 3.1.1977)




SCHEDULE OF MENTAL MATHS QUIZ COMPETITIONS
FOR THE YEAR 2024-2025
DIRECTORATE OF EDUCATION
GOVT OF NCT OF DELHI

¢ Practice to students from Question Bank i 01.04.2024 to 19.10.2024
< School Level Quiz Competitions i 21.10.2024 to 30.10.2024
< Cluster Level Quiz Competition : 14.11.2024 to 20.11.2024
< Zonal Level Quiz Competition i 25.11.2024 to 30.11.2024
< District Level Quiz Competition i 07.12.2024 to 13.12.2024
< Regional Level Quiz Competition ; 206.12.2024 to 31.12.2024

< State Level Quiz Com petition i 18.01.2025 to 31.01.2020
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CHAPTER 1

NUMBER SYSTEM

POINTS TO REMEMBER

Natural Numbers: N={1,2,3,4........... }. They are also called as counting

numbers.

S
Rational Numbers:

—x=P Cljeg d t 15 101
Q={x qwhm'ep.qEE,qiuandHCFfp.q} l}ﬂ'g'-;’ﬁ’j'r’ >0

Also defined as “terminating decimals or non-terminating repeating decimal
e.g 2.5, 3.128, 0.3, 40.157,0.333... (= 0.3) etc.

Irrational Numbers:

Q'= Non-terminating, non-repeating decimals are called irrational numbers,
eg\Z,v3,45,m, 1.314738
Real Numbers (R): Rational numbers and irrational numbers taken together

form real numbers.

For any real number *a’, we have

iﬂiz{ aifa=0
—a,ifa<0

and |a| is called absolute value of 'a’ }

If ‘x" and 'y’ are any two rational numbers, then (x + y),(x —¥), x x y,

E (v = 0) arealso rational numbers.

If ‘r' is a non-zero rational number and‘s’ is an irrational number, then (r + s),
(r—s), rxs, :—_{r = 0), E_ (s = 0) arealso irrational numbers.

For positive real numbers ‘a’ and 'b’, the following hold:

(i) Vab = 1-.,-"‘.‘-_I. Vb




() ﬁ= %
(iii) (va++vb)(va—+vb) =a—b
(iv)(a+vb)(@a-vb)=a’-b
) (Va+vbi2=a+2Vab+b
* Leta>0beareal number and p and g berational numbers then
(1) a®. a¥ = aP*q

(i) (a®)9 = aP?

(iv) a”b* = (ab)¥
W a®=1a= 0

Questions:
1. Find the unit digit of:
@ (13)*
i) (24)**
(i) (79)"®
(iv) (46)*™
v (57)*

2. Find two rational numbers between:

(i) -3and-2

(iii) 2.14 and2.58

3. If %= 0. 285714 |, then find the value of:

W




(i)

(i)

(iv)

(v)

S - S T, IR T S

4. Classify as rational and irrational numbers from the following:
i 400 (i) V1100 (iii) (VZ +/3)2

— o 1
iv) VZ-VT) @&VZ +VD V) 161+ (625)F (vi) 0.236

(vii) 2.371371... (wviii) 1.1010010001... (ix) %

(x) 2V3-v5) (V3 +5)

5. Find one third of 3'%°.
6. Find the measurement of OC) from the given number line:

B

!
\
1




7. Convert the following in the form of E‘.

@i 045

(i) 2.512

(i) 0.53

{iv) 3.47

(v 0.23+0.22

8. Find the greatest number.

(i) ‘-.I'I“.“"-I'. v0.004, 4.0,40.4
(id) Nz, ¥z V2

on \“s w\f

av) V8L V81,81, V81

1 1 1 1
(v) 25,3145, 51

9. Simplify:

@D GVZ+7W+(WZ-5V3)
(i) (VI3 - 6) (VI3 +6)
(i) (3 - V5)?

]

@) VT - SVZ +6VTI) + (57 + V2 -11)

V) VZT7-2/1Z +5/3

10. Find the rationalizing factor of:

@ W+ @81 (i) 2—v3 (v) V3 +45
11. Rationalize the denominator:

- F ) - I+1,,l"§ 1,,ﬁ+1,,3 :
0 g @i () ) 75

12. Find the value of ‘a + b':

(v) V120 = 45




13. Ifx + } =2 then find the value of:

x 1 2 1
(i) x*+ " (ii) x® + x

2123

14. Evaluate: s

; gthig¥ ¥

5 ct oo el
15. Find the value of AP
4 1

16. Find the value of (877 + 2%)T

! 1
17. Find the value of {(23 + 2%)7 + (140 — 19)1}?
18. Simplify:

(© ['ilﬁb]_-:ﬂil

) (0.027)F

@) [(625)77

v (Ve

W xSy e

(vi) (256)%1¢(256)%7

(vii) —v32Z +3242

(viiiy 1145 + 24125

1

@ (gz)
(x) [5(3§+27§)3]i

19. Find the value of x:
@ 27°= %
@ 4*—4"1=24
@i 25+ 27=(VZ)1°
iy 523% 3%=135
(v) 2etogert=128h




@ 0%

.I_ .1 _l. :
. Find: & +(0.001) 77 — (273

3
. If x~*=64, then find the value of xT + x°,

vE—1

. If 2 =1.4142, then find the value of FiL

.Ifx=i,_.thenfmdthemluenf
247

@ (x — 3)* @) (x + V7)°

VT + 10 =42 + /5, then find the value of a.

If /15— a/I# = /8 + /7, then find the value of a.
_If /5% = 25, then find the value of 5 /64,
.If x=2 +/3, then find the value of:

@ x4+

(H) x —

2 i
(i) x"+ 5

. I_l
iv) =x 3

28. f x= 11— 2+/30, then find the value of:

L — 1
/ + —
1) vx+—=

) Vx-—

i) x — >

— 3
20 If x=(v2 — 1), then find the value of (:.r — E) :

30, If x — $=z. then find the value of x> — f;

31. Give an example of a pair of two irrational numbers whose:
(i) Differenceisa rational number.

(ii) Difference is an irrational number.




(iii) Sum isa rational number.

sum is an irrational number.
(v) Productisa rational number.
(vi) Productisan irrational number.
(vii) Quotient is a rational number.

(viil) Quotient is an irrational number.

32. Find the value of:

(i) ,/(2020)(2022) + 1 (i) ,/(2010(2030) + 100

33. Find the value of:
) @V5-33)+ V3 -5+ (V3 -45)
@) v5+2v6 —vV8—2V15

(iii) VIZ+VI8 — (V3 +2)

(iv) (WTZ—V18)+V1Z

) VI92Z - ;a8 —T5

34. Find the value of:
i VzxVzx'W3z
(i)
(1id)
1 1

. 1
35. Find the valueof: —— + —— + —
VERE  VIHEZ VI

36. What can be the maximum number of digitsin the repeating block of digits

in the decimal expansion of 1—t

37. Find the value of (x + y).
i) EVZ+5V3)+(2V3I-WZ)=x/Z+y/3
(i) 4/F—IIZ+2WT5=x/Z + V73

(i) VB+V3Z—-VZ=xvZ+y\/3




38, If ‘“:‘1 Ti = a — b7, then find the valueof a + b.
L LB

30. Solve the following:
@ (1— 31— )A-3)

® Fowr (2)

s 0 +h y, bte g eta

@ (7)) *GE *&

|
(iv) Js+J13+¢5+JE

||
) \JHJ'?H,"H'? 7

l'~II

40. 1f |1+ 2 = (1 3 i}, then find the value of x.
y 169 13




ANSWERS

Q.No. ANSWER

1 M3 m 4
@ 6 7

(i) 1

4
(iii) 2.3, 2.5

11

4 0-;-5 @

E 11
12" 24

{or any suitable answer)

O3] e Bl | ey

400

(v) 0857147

@ 0142857 (u)04285711
(iii) 0.57I338 (iv) 0.7314785

nmmnbers

nmmbers

(i), (iv),(v), (vi), (vii) are rational
(i), (iii),(viii), (ix), (x) are irrational

G; @03 (@5
M; 5 )4

(vii) 282  (viii) 215

: ®5

O3 @5 @3 @3
()8 ()3

3‘9‘9

@H1++Z (@) VZ -1 (i) 3

0= @)

") o

(@) () oy

0.4142

49 (@) 27

OVED @) VI (i) ,j}

(iv)V3I=9 () 53

2

—4

10

(iii) 8— 215

v) 43

(i) 10vZ + 243

(i) 7

(V) 2 + 7 + 511

(i) 4 (i) 2V3 (i)
14 () $/3

®VZ V3
(i) V3 -5

(iii) 2 + 3

V) V6

—

2/6 ()25 (ii) 430

(i) 2¢/37 + 6)

veay IVIEHVE
(i) 2=

w 22

{il) 7+ 4{3—
. WEBT

)=

14

L]
M2 @l

(iii) 13

@Mz (@2

1

i) VZ,2

(iii) vZ , (+v2)

VI VE

(vii) V8. vZ (viil) V5. V3

or any suitable answer for (i) to
(viii)

Page | 9




. [ANSWER No. | ANSWER
i 2021 (ii)2020 ) 6 ()8 ()5

@ 0 @) 2V3+VZ—\5 2

3

_
i) V3 + ZVZ (iv) JE

(v) V3

® 26y @23 @< @)1 G 1

31
iv) 3 (v) 791
1

Page | 10



CHAPTER -2
POLYNOMIALS

POINTS TO REMEMBER:

Polynomial : An algebraic expression p(x) = ag + ;X + a;x° + -+ a,x™ is called

a polynomial in x variable.

Ag A4, A3, .., A, are respectively the coefficients of x%x', %2, .., x™ and a, a,x,

a;x>, ..., 4, X" are called its terms. ag, a4, 43, ... , 4, arereal numbers, while exponent

of x are whole numbers.

Deoree of a polynomial : The degree of a polynomial p(x) is the index of the highest

power of the variable in a non — zero polynomial and is denoted by deg p(x).

Zero polynomial : The polynomial p(x) =01is called Zero polynomial and degree of

the zero polynomial is not defined.
Constant polynomial : A non — zero constant is called a constant polynomial.

e.g. 0.5, 11, 105 etc. Degree of a constant polynomial is always zero.
Linear polynomial : A polynomial of degree 1 is called a linear polynomial. Its

standard form isax + b, wherea and b arereal constantsanda = 0. eg. 3x + 1, 5x.

Quadratic polynomial : A polynomial of degree 2 is called a quadratic polynomial.

Its standard form is ax? + bx + ¢, whereab and c arereal constants and a = 0.
eg 4x? + 5x- 1.

Cubic polynomial : A polynomial of degree 3 is called a cubic polynomial. Its

standard form is ax® + bx? + cx + d, wherea, b, c and d arereal constants

and az0. e g.x* + L

Bi-quadratic polynomial : A polynomial of degree 4 is called a Bi-quadratic

polynomial. Its standard form is ax* + bx® + cx? + dx + e, wherea, b, c, d
and earereal constantsand a = 0. e.g. 3x* + 2x* + 4x? + 8.

Monomial : A polynomial having only one non-zero term is called a Monomial

e.g. 7x, 11x3® — gxg,r, 4xyz etc.
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Binomial : A polynomial having two non-zero terms is called a Binomial e.g.
x4+ 1,3p* —Sp,x+v.r¥ + 2s5%retc.

Trinomial : A polynomial having three non-zero terms is called a Trinomial.
egx+x-5p + q+ rxl+2yx- 3 etc.

Zero of a polynomial : A real number ‘a’ is called a zero of the polynomial p(x) if
pia)=0.

Remainder Theorem : If a polynomial p(x) of degreen = 1 is divided by

(i) (x —a), then remainder = p (a)
(ii) (x + a), then remainder = p (—a)

Factor Theorem : If p(x) is a polynomial of degreen = 1 and 'a’ is any real

number then
(i) (x —a) is a factor of polynomial p(x), if p(a) =0
(i) (x + a) is a factor of polynomial p(x), if p(-a) =0
Algebraic Expressions and Identities :

(i) [x+y}2=xz+2xy+yz

G (x—y)?=x"-2xy+ 3y

i) x*-y?=(x+ ylix-y)

vy (x+y+2z?%=x+y*+2z¥ + 2xy + 2yz + 2zx

W) x2X+y=(x+y) (x-xy+yY)

v) 2*-y° =(x-y)x®+ xy+ ¥y

(vil) x*+y¥+ 22 - 3xyz=(x+y +2(x +yr + 28— xy- yz — zx)

@it) 22+ +-3ayz=jx +y + D) x- P! + - D+ (- DY

Ifx+y+z=0,thenx® + y* + z% = 3xyz
ix (x-y?%*=x*-3x% + 3xy%-y*?
(x-y)® = x*-3xy(x-y) - ¥°
® (x+y)¥ =2+ 3x%y + 3xy2 + »*
(x + ¥)* = 2* + 3xyix+ yv) + ¥®
(xi)y (x+a)x+b)=x% + (a + bix + ab
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QUESTIONS:

1. Which of the following are polynomials:
i) O

o 7
(ii) Ex3—§x+

1
2

(iif) 3°+5°+7°

(iv) (V3x + 2Zy)?
™ x%+ x + 32
(vi) S5x+3vx +VTx

oo A $ 12y +opl
(vii) 2x+3
4

(vid) 2+ 2+
X X

2. Express the following polynomials in standard form and also find their degree:
@ (22 +V7) (2% —7)
(i (x+ 3)(x + 5)

i) —>

(i) (x + y)*- 2Zxy

v x* + 2% + 3x + 22 + 2®

(i) (¢ + 132 — {2 —1)2

(i) (y* + VaS)(y* —Vx)

(viii) 32xZ+ 310x5 4+ 3%y 13100 4 331,
3. Classify the following polynomials as Constant, Linear, Quadratic, Cubic or

Bi-quadratic :

i px)=x*+ 4x* +16

(i) qy)=5y* +3y* +y + 2

lii) r@my=2* +5z+6

(iv) s(t)=v5¢ + 3

(v) u(x)=5
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4. Give an example of:
(i} a polynomial of degreel.
(ii) a binomial of degree 10.
(iii) a monomial of degree 15.
{iv) a trinomial of degree 5.
(v) a polynomial of degree 100.
(vi) a polynomial of degree 4 with one zero 5.
(vii) a polynomial of degree 2 having factor (x—1).
5. Find the value of the following polynomials as indicated:
(D) p(1) if p(x) =x%* — 6x%Z+ 11lx + 6.
() p(0) if p(x) =2x* —13x2+ 17x + 12.
(i) p(—1) if p(x) =x* + 6x% + 11x + 6.
(WM p(2)if plx)=x¥ - 2x?+3x + 1.
(VIp—2)ifp(x)=x2-5x+2.
6. Find the coefficient of y in the following:

@ p®=y -3y -3y +3
(i} g(y)=2y% + b%ky + 5y.
(ii)f(y) = V3hx?y? — \V5x?y + \/3y.
@hiy) =y* + 2% + 3.

(V) r(y) = yx% + 2yx —3x.

7. Find the remainder when p{x) is divided by g{x) & hence check whether g(x) isa
factor of p{x) or not:
(i) plx) =x*-3x* + 2x + Lglx) = x- 1.
(i) plx) 2x* —6x* + 22 —x+ 2.g(x)=x+ L
(i) plx) = 2*-3xF +4,9(x) = x- 2.
(iv) plx) = 21" 4+ 10Lg(x) = x + L
(vl plx) =2 —ax®+ 6x—agx =x-a

(vi)] plxi=2*+x22 +x+1Lglx) = x+1
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8. Find the value of 'k’, if g(x) is a factor of f(x) in the following:

(i)
(ii)
(iii)
(iv)
(v)

filx) =2 -kx*+ k+ x-2,9(x) =x-Fk
flx) = x® + kxT- 17x + 15, g(x) = x- 3.
flx) = 42 + 12x + 5k- Lg(x) = x- 1L
flx) = x* + 3x2 + kx-50,g(x) = x- 5.
flx) kx? — V2Zx + 1L, g(x) = x-1L

0. Find the product of the following:

(x + V2) (x + 342)

(x + 2y)(x — 2y)(+ 4y*)
(x2+ 4 — 2x) (x2 + 4 + 2x)
G540
(0.5y% — 1.2z%) (0.5y% + 1.22%)

3a— b ) (ib+3a) (ib?+ 9a?
( 2 )(3 4

M
(iD)
(i)
(iv)
v)
(vi)

. Expand the following:

(@)

(i)
(iii)
(iv)

)

(vi)

(a?b —b%a)?

2 2
(E- &)

(x — 2y + 3z)°2
(3x+ 2y)3

-3)

Ga - %h + 1)3

S

. Factorize the following:

@
(i)
({ii)
(iv)
(v)
(vi)

(vii)

12yt ot 12

x? + 2xz + 22 —a® + 2ab — b?

1- 2xy — (x* + y?)

x2 +5/5x +30

(x+y)? —5(x+y)*

Zy(x—y)? +x(x—y)*+ y'x—y)"

a’x?® — 3a%bx?% + 3ab?x — b3
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(vii) x?-y?—x—y

(ix) 24a°b + 3acb?*

(x) a’bh® — a’p?
() (a+bi2+2@+b)+1

2

(xii) x%-—y?%+2yz—1z?
(xiii) x=*—0.216
(xiv) 4a®+ 1Zab + 9b* — 8a— 12b

(xv) x*+4x¥+3

12.
13.
14.
15.

16.

17T

18.

19.

20.
21.
22,

15,

20.

Find the remainder when x* — y*is divided by x - y.

Find the coefficient of 5x? + 3x + 0 in the expression 15x* + 9x% + 2717,

Ifa=b=cand (a +b + c))—xa?=0, then find the value of x.
Factorize: (x2—y?)% +(y% —z22)34 (2% —x?)3.
If x + v =12 and xy = 35, then find the value of x% + yZ,

1 1 1

If ab +bc+ca=0, I;hva@nnImll:'l1:11«3.”5";111113[:tf“I_IM-I-]:}:_‘:iEl R

1.5x 1.5x1.5-0.5x0.5x0.5
1.5x1.5+1.5x0.5+0.5x0.5

(20202020)%
(20202019)2+ (20202021)2-2 "

Simplify :

Find the value of

Find the perimeter of the rectangle whose area is 14x% — 11x — 15.
Simplify: (a+ b)(a—b)(a? —ab +b?%) (a®+ab+ b?)

Find the valueof (x — a)®+(x — b)3+(x—¢)®* — 3(x — a)(x— b)(x —c),

fat+ b+ c = 3x.

.Ifa, b and c areall non-zeroesand a + b + ¢ =0, then find the value of

.Ifa?+b%*+ c2= ab + bc + ca, then find the value of

a-b)1+b-c) 2+ (c—a)?
- :

Find the squareroot of a? + 4b? + 9¢? + 6ac + 4ab + 12bc.

Find the cuberoot of % —

Page | 16




27. a2+ bf+e2=16and ab + be + ca = 10, then find the value of

_h—c _ c-a fhen find ¢h I . (14+x)(1+y)(14+2)
I A g e AR K BRI (1-x)(1-y)(1-2)

. If (x+ 1) and (x — 1) are factors of ax® + x* — 2x + b, then find the product

of a and b.
. Simplify: {x — B (x + E} (xz + xll) (x* + x%)

— 3. then find the value of 2% — L

nd

I x —

3, then find the value of x% + ¢ .
x

. x +

3. then find the value of x% + L

wd

I x +

M MR L

s (b+ell! (e+all  (a+h?
.Ifa+ b+ ¢ = 0 then find the value of =% + -~ + T
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ANSWERS

Q.No

ANSWER

ANSWER

1.

(D), (i), (i), (iv), (v), (vii)

2,

(i) x*— 7, degreed

(ii) x% + 8x +15, degree 2

(iii) —°, degree 0

(iv) x2+y?, degree2

(v) x5+ 2% + x% + 2x% 432,

degreed

(vi) 4x, degree 1

(vii) y* — x®, degree s
(viii)

30,5, 345,392, 2 931, 3100

degree S

v 0
(V) 2% +2x

(i) Remainder =1, No
(ii) Remainder = 13, No
(iii) Remainder =8, No
(iv) Remainder = 100, No
(v) Remainder =35a, No
(vi) Remainder =0, Yes

(i) Bi-quadratic polynomial
(ii) Cubic polynomial

(1ii) Quadratic polynomial
(iv) Linear polynomial

{v) Constant polynomial

i k=1
(i) k=1

(iii) k= —3
({iv) k=-30
V) k=42 -1

0 p@=—:

(ii) f(x)=x1—3x2

(iii) g(y) =3y*°

(iv) hit) = —Tt5 — 2t +1

() qy) =5y100— y*+
Tl |

(vi) f(x) = x*— 625

(vii) p(x) = x> — 1 or any
other relevant answer .

i x%+4/2x+6

i) x*-16y*

(i) :.1:*3 + 4;:?; +16

. B

(iv) il 5;—?

(v) 025y* —1.44z*
h-l-

. 4 R
(vi) Sla =

@ 12 (@) 12 ()0
)7 (v 16

W —3
(i) b2k+5
(iit) V3- 5 x2

(i) aib?(a®—2ab + b?)
1

Gi) gt
¢ 25 B

ifi) x% +4y® + 92® — 4xy —
12yz + bxz.

(iv) 27x* + 8y?® + Sdx?y +
F6xy?

1
() f—:ﬁ

3

— 3y + -

:l" ¥
al 2

a1lo2, 1.3 a2
I:\"l'_!*ﬂ +9h +1 S i

d
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ANSWER

ANSWER

i)  atx*lat+x?) @*+x?) (@)
(a-x)

(i) (x+z+a—Db)(x+z—a+h)
(iii) (I—x—y)(1+x+y)

iy (x+345) (x+2/5

W ~dxty (xty (x+y

i) (x—pix—pEx+tpxty
(vii) (ax— b) fax — b) {ax — b)

(viii) (x+3) (x—y— 1)

(ix) 3a®b(2a+b) (4a-2ab+ )

(v) a’bifab- 1) (a®b:+ab+1)

() (a+b+1)(a+b+1)

(i) (x—y+z(xty—2

(xiii) (x—0.6) (x2+ 0.6x+ 0.36)

(xiv) (2a+3b) (2a+3b— 4)

() (241 (x2+3)

3x?

0

3(x+y)(v+z) (z+x)
xX—¥ly—zz—x

74

-1
+
| o= ]
[~
+
Lad
=

b

e
b

3
x
+6
1

Page | 19




CHAPTER 3
COORDINATE GEOMETRY

POINTS TO REMEMBER

The coordinate axes X'OX and Y'OY are called x-axis and y-axis respectively.

X'OX is the horizontal line and Y' OY is the vertical line perpendicular to X'OX.
The coordinate axes divide the plane into four parts called gquadrants.

Point of intersection of x—axis and y—axis is called the origin and is denoted by
O (0, 0).

A point isrepresented in a plane as P(x, y).

OX and OY are called positive directions of x—axis and y—axis respectively

whereas OX' and OY' are called negative directions of x—axisand y—axis

respectively.

The x—coordinate of a point is also called the abscissa.

The y—coordinate of a point is also called the ordinate.

If a point isin I quadrant, then its coordinates are of the form (+ve, +ve), in I1

gquadrant it is of the form (-ve, +ve), in III quadrant it is of the form (-ve, -ve) and

in IV guadrant it is of the form (+ve, -ve).

|
Q“ﬂ]-l:ranl' ' [ (.Llﬂdl‘ﬂllt
I
| .{.ﬁ.-i-} 1 L1 |NEH| | i [+1_|_’ | B

Quad :':mt . . padrant
I rrr=s : I
{'.\':h } 1 } [+1_1’




* P(x, ¥) represents a point P whose coordinates arexand y.
(a) Abscissa of point P = Perpendicular distance of point P from y—axis
(b) Ordinate of point P = Perpendicular distance of point P from x—axis
(c) The abscissa of point P is positive if P lies on the right of the y—axis, zero if it is
on the y—axis and negative if it lies on the left of y—axis.
(d) The ordinate of point P is positive if P lies above x—axis, zero if it is on the
x—axis and negative if it lies below the x—axis.
* Coordinates of a point lying on
(a) x—axisis of the form (x, 0)

(b) y—axisare of the form (0, y)

QUESTIONS
1. Find the coordinates of the reflection of the following points about y-axis.

@ G.-9
(i) (6,0)
(@) (4,-7)
{ivi (-5,3)
v 0.9
2. Find the coordinates of the reflection of the following points about x—axis.

@ 2,4) i) (4,3) (i) (@,5)
(iv) (-3, -6) ) (-6,0)

3. Find the quadrant in which the following points lie if:

(i) Its coordinates are (-5, 0).
(ii) Its abscissa is -5 and ordinate is -0.

(iii)Its y-coordinate is 3 and x-coordinate is -4.

(iv) Its perpendicular distance from x-axis is 5 units and distance from y-axisis 6

units in negative direction.

{v) Itsabscissa isa negative integer and ordinate is a positive integer.
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4. Find the abscissa and ordinate of the following points:

@ G0
i) (4.3)
(i) @, -5)
(iv) (05,2)
(v) (14,-23)

5. Find the point whose:

{iy Abscissais 5 and ordinate is 10 less than its abscissa.

(i) Ordinateis double the abscissa and abscissa is-2.

(iii) Ordinateis3 and abscissa is additive inverse of ordinate.
{iv) Abscissa is reciprocal of ordinate and ordinate is 4.

(v) Sum of abscissa and ordinate is 0 and ordinateis 3.

6. Write the perpendicular distance of:
(0, -4) from y-axis.
(2, 8) from x-axis.
(-1, 3) from y-axis.
(3, 5) from x-axis.

(-4, -0) from y-axis.

7. Find the axis to which following lines are parallel:
@ y=0
(ii) 3x—-6=0
(iiif)x=—2
(ivix=0
(vi2y+8=0

8. Find the coordinates of points whose:

(i) Abscissa is — ;:md ordinateis 5.
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(ii) Ordinate iﬁz and lies on y—axis.

(iii) Ordinateis S and abscissa —2.
0. Fill in the blanks:
{if The point of intersection of the coordinate axes is called

(ii) The measure of angle between the coordinate axesis

(iii) The abscissa and ordinate of the origin are

{iv) The ordinate of any point on x-axis is

(v) Theabscissa of any point on y-axisis

10. Find the difference of:

{iy abscissa of P (2, 3) and abscissa of ) (-2, 0)

(ii) ordinateof A (-1, 5) and ordinate of B (2, 3)

(iii) abscissa of L (3, 5) and ordinate of M (- 3, - 4)
11. Find the ordinate of a point lying on x-axis.
12. Find the type of triangle formed by joining the following points in the Cartesian

Plane:

i) A{4,0),B({0 4)and C (4,0)

@ F@O0,QG 3)andR(@3)

(iii) L (D, 6), M (0,-6) and N (6+/3, D)

13. Find the type of quadrilateral formed by joining the following points in the
Cartesian plane:
i) P(3,0),0(3,3),R({-3,3)and S (-3,0)
(ii) A(1,3),B(1,-1)C (7 -1)andD (7, 3)
14. Find the area of the geometrical fisure formed by following points:
i A{.2),B(4,2),C{4,-1)and D (1,-1)
(i) A(2,0), B(D,8)and O (U, 0)
(i) O 0,0),P (1,0 and Q @, 2)
15. Find the missing coordinates of the following:
(i) IfthepointsP (1,0), Q (5, 0), R (5, 2) and § (x, ¥) form a rectangle.
(iiy Ifthepoints A (0,0),B(2,0), C (2, 2) and D (x, y) form a square.
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(iii) If O (0, 0) is the centre of the circle and points A (0, 4), B (-4, 0), C (0, -4)
and D (x, 0) lie on the circle.

. thepoints A (2,0), B(- 6, 0) and C (3, a - 3) are collinear, then find the value
of a.

. The coordinates of two pointsare A (5, 3) and B (-2, 7), then find the mean of
abscissa of A and ordinate of B.

. If the perpendicular distance of a point A from x-axis be 4 units along the
negative direction of the y-axis, then find the ordinate of A.

. How many points lie on both the axes?

. PQR is an equilateral triangle with coordinates of P and R as (0, -5) and (0, 5)
respectively. Find the length of the side of APOQR.

. The points whose abscissa and ordinate have diff erent signs, can lie in which
quadrants if abscissa is positive?

. If sum of abscissa and ordinates of a point (other than origin) is zero, then where

can the point lie if ordinate is positive?

. A point in III gquadrant having perpendicular distance from x—axis and y—axis
ared units and 3 units respectively. What is the coordinates of the point?

. A and B are points on a line which is parallel to x — axis and distance between A
and Bis S units. If coordinates of A is (-3, 4), then what will be the abscissa of B
if Bis on right side of A?

. Bis the mid—point of AC. If coordinates of A and C are (3, -5) and (3, 6)
respectively, then find the coordinates of B?

. A point P liein ITI quadrant. If ordinate of P is an integer greater than its
abscissa and abscissa of P is -2, then what will be the coordinate of P?

27. According to the graph, find the coordinates of
(i) A (ii) B (i) C (iv) D
(v) E (vi) F (vi) G
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28. Join the points A, B, C, D and answer the following:
(i) Name the quadrilateral formed by A, B, C and D.

(ii) Find area of quadrilateral ABCD.

)

29, According to the given figure, answer the following:
(i) Find the coordinatesof P, Q, R, §.

(i) Name the quadrilateral formed by joining these points.
(iii) Find the sum of lengths of its diagonals.




30.If POQRES isa parallelogram then find the co-ordinates of
@ P (i) Q (i) R ({iv)

(v) Point of intersection of its diagonals.
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31. Find the area of AABC.

32. A circleis drawn with centre O and radius 4 units. Find the coordinates of:

@ A
@iv) D

(i) B (i) C
(v) E (vi) F
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33

AHABC is an equilateral triangle. Find the coordinates of A.

34. ABCD is a rectangle with length 6 units and breadth 2 units. O is the mid-

point of AB. Find the coordinates of
i A (i) B

(ili) C {ivi D

Y

35. A MNP is an eguilateral triangle. Find the coordinates of N.

v

M (0.4)
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ANSWERS

Q.No.

ANSWER

L Ta

0 (zern) unit

(i)

8 units

1 umit

(iv)

£ units

(v)

4 units

(1)

It represents x — axis

(i)

¥y — axis

(i)

¥ — axis

It represents y — axis

(v)

()

(i)

(iii)

II

(iv)

I1

(v)

11

()

Abscissa = 3, Ordinate =0

(i)

Abscissa = 4, Ordinate =3

(iii)

Abscissa = 0, Ordinate = -5

(iv)

Abscissa = 0.5, Ordinate = 2

4

)

Abscissa= 1 4,Ordinate =-2.3

2

(1)

(,-3)

7

(i)

2,-4)

0 (zero)

(1id)

(-3.3)

Isosceles triangle

(iv)

Isosceles right triangle

(v)

Equilateral triangle
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3,05)

2,-1)

A{E::L EIS 1411 E{—I.S}, D{“‘{‘sl}"
E{@S.0), F(0,-3), G(-3,-3)

(i) Rectangle
(ii) 30 sq umnits

@ P (20), Q©,3), R(:20),

S0 ,3)
@Rhombus (iii) 10 units.

(i) P3.2), (i) Q(-2.2), (iii) R(-
4,-2), @v) S1.,-2), ) (-1/2,0)

18 sq units

D) AQ2-35), (i) B(2, -35),
(iii) C(-3.5,-2), (iv) D(-2.5,3),
{".?} E{I'E'a! ' {Vl} F{:;'Sr'l:'

2, 2v

-4

(3.0)

Only one i.e. origin{0,0)

G0

10 units

(3.2

IV quadrant

-3.2)

II quadrant

(43 0)

['3: 4}
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CHAPTER 4

LINEAR EQUATIONS IN TWO VARIABLES
POINTS TO REMEMBER

An equation of the form ax + by + ¢ = 0, wherea, b and c arereal numbers,
such that a and b are not both zero, is called a linear equation in two variables.
A linear equation in two variables has infinitely many selutions.

The graph of every linear equation in two variablesis a straight line.

The graph of x = aisa straight line parallel to the y—axis, where a isany real
number. If a =0 then it represents y—axis.

The graph of y = a is a straight line parallel to the x—axis, where a 15 any real
number. If a =0 then it represents x—axis.

Every solution to the linear equation is a point on the graph of the linear
equation.

Every point on the graph of a linear equation isa solution of that linear
equation.

X = p and y = q is a solution of the linear equation ax +by + ¢ =0, if

ap +bq + ¢ = 0, where p and q arereal numbers.

QUESTIONS

1. In how many quadrants will the graph of linear equation be drawn if its solution
points always have 8 as the sum of its coordinates?
. Find the eqguation of a straight line which is parallel to y—axis and is at a distance
of 5 units on left of y—axis.
. Find the coordinates of the point which is comnmon on the graphs of linear
equation x = y and x = —y.
. Find any one solution of equation of 2x + 3y = 5.

. Find any one solution of equation of y = E
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6. Find the coordinates of the point where the equation Zx + y = 7 intersects at
y—axis.
7. Compare 2x = — 6y with ax + by + ¢ = 0 and then find the value of 2b — c.

8. Comparex — §+ 8 = 0 with ax + by + ¢ = 0 and then find the value of

Za+b—c.
0. Compare 2x = 0Owith ax + by + ¢ = 0 and find the valueof (a + b + ¢).
10.Ifx = 1landy = —1isa solution of equation 3x + py = 6, then find the value
of p.
Jfx = 2Zandy = 3isasnluﬁnnnfequaﬁunm:—s—yz]{.thmlt“mdmiuenf]{.

. Find the number of linear equations in x and y that can havex =—-2, y =4 as
one of its solutions.
.If a =0, then how many solutions does a linear equation in two variables
ax + by + ¢ = 0 have?
.Ifb = ¢ = 0, then how many solutions does a linear equation in two variables ax +
by + ¢ = 0 have?
. Which of the following points lie on the graph of linear equation x= 4y + 57
A@09); BEO); CO.1); D(19); E(13,2); F2,13); G(1.1); H(-1-1); I(-1,1); J(1L-1)
. Find the value of p so that linear equation 3px + ¥y = Shasx= ‘—: ¥ = 1las

one of its solutions.
. On theliney = 2, find the value of ordinate of a point whose abscissa is —7.
.Expressyintermsof x: x- 2y = 4.
.Expressxintermsofy: Z2x + y = 9.
. Find the values of ¢ for which, the linear equation4x — 9y + 1 =0 has
{c+1, 2c-1) as one of its solution.

. Find a point on the graph of the linear egquation 5x + 2y = 10 whose ordinate is

2 % times its abscissa.

. If the point (1, Ej lies on the graph of the equation mx + 4y =9, then find the value

of m.

Page | 32



. Express the following statement as a linear equation in two variables:

“Age of X exceeds age of vy by 4 years”.

. Express the following statement as a linear equation in two variables:

“After 4 years, the age of father (y years) will be two times the age of his son

(x years)”

.Fmdﬂlesuluﬁunuf.jx+}r+22 —6=—-1wheny=-7.

. Find the standard form of linear Equ::tiunz—%z ;1+$ifx;t Oand v+ 0.

. “Cost of an Air Conditioner (¥ x) is TS000 more than 3 times the cost of a cooler
(Ty)". Express this statement as a linear eguation in standard form:.
. Find the point where graph of linear equation having following solutions

intersects x—axis.

X 4

¥ 2
. Find the point where graph of linear equation having following solutions

intersects y—axis.

x |12 |14 |10
y |6 |8 |4

. For the linear equation 3x + 5y - 11 = 0, find the point where the equation
interests:

(i) x—axis

(i) y—axis.

. If the point (2k — 3, k + 2) lies on the graph of the equation 2x + 3y + 15=0, then

find the value of k.

. Find the common solufion of the linear equationsx—2y=land 2x +y="7.

. Find the value of ¢ for which the linear equation 2x + ¢y = 8y has equal values of

xand y

. Let y varies directly as x. If y = 36 when x = 12, then represent this asa linear

equation in two variables.
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35. If the graph of a linear equation 1s inclined at an angle of 45° with x-axisat
origin in first quadrant, then find the equation of the line.

36. Express the following as a linear equation in two variables:-

“Parking charges of a motor cycle in a parking lot for first 2 hours is ¥40 and
then ¥10 for subseguent hours. The parking char ges paid for a motor cycle are
Tx and time of parking is y hours”.

37. Find the solution of linear equation t—z + % = g which lies on x - axis.

38. Find area of a triangle formed by origin and the points where equation
2x + v = 4 intersects x—axis and y—axis.

32. The amount of money (Xy) that a person gets after working x hoursin a day is
shown by the relationy = 500 + 70x. Find the amount of money that a person
will get if he works 7 hours on first day and 6 hours on second day.

40. Observe the graph and find the corresponding equation for it.

! 4
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ANSWER

ANSWER

3

B
[.]-:l E}

x +5=0

0

©.0)

x—y—4=0

(1, 1) or any other solution

Zx—y+4=0

(2, 1) or any other solution

(10, -7

3x—2y =0

x—3y —5000=0

(6,0)
[Linear Equation isx + y = 6]

(0.-6)
[Linear Equation isx — y = 6]

M (.0 (GO

3

15
E

Infinite

3.1

Infinite
[solutions are [x,— ;] where x

is any real number]

Infinite
[solutions are (0,y) where y is
any real number]

C(9,1), E(13,2), J(1.-1)

4 sq units

¥1910

H x—2=0
i x+2.5=0
(iii) y —2 =10
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CHAPTER -5
INTRODUCTION TO EUCLID GEOMETRY

POINTS TO REMEMBER

Axioms and postulates are the assumptions which are obvions universal truths.
They are not proved.
Theorems are statements which are proved using definitions, axioms, previously
proved statements and deductive reasoning.
Some of Euclid’s axioms are:

(1} Thingswhich are equal to the same thing are equal to one another.

(ii) If eguals are added to equals, the wholes are equal.

(iii) If eguals are subiracted from equals, the remainders are equal.

Things which coincide with one another are equal to one another.

(v) Thewholeis greater than the part.

(vi) Thingswhich are double of the same things are equal to one another.

(vii) Things which are halves of the same things are equal to one another.
Euclid’s postulates are following:
Postulate 1: A straight line may be drawn from any one point to any other point.
Postulate 2: A terminated line can be produced indefinitely.
Postulate 3: A circle can be drawn with any centre and any radius.
Postulate 4: All right angles are equal to one another.
Postulate 5: If a straight line falling on two other siraight lines makes the interior

angles on the same side of it takken together less than two right angles,
then the two straight lines, if produced indefinitely, meet on the side

on which the sum of angles is less than two right angles.

""__.r‘l
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Points that lie on the same straight line are called °collinear points’.
(In the given figure points A, B, C and D are collinear points.)

A C

Lines in a plane or space are said to be concurrent, if they intersect at a single

point. (In the fisure given below, linesl, m, n and p are concurrent.)

* A rectilinear figure is a plane fisure or shape which are formed by straight
lines, all of whose sides meet at right angles. The interior angle at each vertex

of a rectilinear figureis 90° or 270°. examples of Rectilinear figures are:

i

QUESTIONS

Answer each of the following questions using appropriate Euclid’s axiom/postulate:
1. Fill in the blanks:
(i} A Line separates a plane into parts.

(ii) Rectilinear figure is formed by

(iii) A surface is that, which has length, but no
(iv)A point has number of dimension.

{v) A surface has number of dimensions.
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(vi) The number of planes passing through three non-collinear points is
(vii) A solid has number of dimensions.

Give an example of a geometrical line.

Find the number of lines that can pass through a given point.

Does a line segment have any length?

Give the Euclid' s axiom stating relation between whole and the part.

Find the least number of distinct points required to determine a unique line.
Find the number of lines that can be determined by two distinct pointsin a
plane.

Find the number of end points of a ray.

Find the maxitnum numbers of points in which two distinct lines intersect.

. Find the maximum number of points that can lie on a line.

. Find the maxitnum numbers of points in which two distinct planes intersect.
. Find the number of line segments that can be drawn passing through two
distinct points P and ().

. Two salesmen make equal sales of chocolates in the month of March. In June,
each salesman doubles his sale to that of the month of March. Compare their
sales in June.

.Ifa=bandb > c, then find the relation between a and c.

. Which of the following statemnents are true?

(i) Two intersecting lines cannot be both parallel to the same line.

(i) A line segment has no definite length.

(iii) Arayhasno end point.

(iv) Aline hasa definite length.

(V) Aline AE is same as the line BA.

(vi) Aray AB is smmeas the ray BA.

(vil) Two distinct points always determine a unique line.

(viii) Threelines are concurrent if they havea comnmon point.
Two lines may intersect at two points.

(x) Twolines ‘' and ‘m’' are parallel, only if they have no point in common.
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16. If a + b = 10, then find the valueofa + b + x.

17. If Blies between A and C and AC = 8cm, BC = 3cm, then fine the value of
2BA+3BC-AC,

18. A point P lies in between M and N. If C is the mid point of MP, then find MN —
NP — MC.

19. In the given figure name the following

(i} 3 line segments

{ii) 4 collinear points

(iii) A pair of non-intersecting line
segiments.

20. Given 4 distinct points in a plane, find the number of lines that can be drawn
using them, when
{i} all the 4 pointsare collinear.

(ii) mo three of the four points are collinear.

21. According to the given ficure, state which statemnent is true and which is false.
i) PQ + QR=PR
(ii) PR + PS = P§
(iii) Line segments PQ and PS are coincident.
(iv) Points R, § and T lie on the line P().
8

p Q R =S
i —il

22. Which of the following statements are True and which are false?
{iy If two circles are equal, then their radii are equal.

(ii) Infigure, if AB=PQ and PQ =XY, then AB=XY.
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o
72 B o
A P

(iii) The edges of a surface are curves.
{iv) A solid has three dimensions.
(v) If a quantity B is a part of another quantity A, then A can be written as sum
of B and some third quantity C.
23.If x+y=10and x= z, then find the value of y + z.
24 Name the line segments determined by three collinear points X, ¥ and Z.
25. Fill in the blanks:
(i) If two squares are congruent, then their are egual.

(ii) A pyramid is a solid fioure with base as a and side faces as

(iii) Two distinct in a plane cannot have more than one point in

COIMIN 0.

{iv)Given a line and a point, not on the line, there is one and only one
perpendicular line which passes throngh the given point and is
to the line.

{v) If ine AB, AC, AD, AR are parallel to a linel, then the points A, B, C, D and

K are

26. Multiple Choice Questions: Choose the correct Option.
(i) “Lines are parallel if they do not intersect” is stated in the form of
(a) An Axiom (b) A Definition (c) A Postulate (d) A Proof
(ii) Which of the following needs a Proof?
(a) Theorem (b) Axiom (c) Definition {d) Postulate
(iii) Boundaries of solids are
(a) Lines (b) Surfaces (c) Points (d) Curves

(iv) Boundaries of surfacesare
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(a) Surfaces (b) Lines (d) Curves or Straight

Line

27. Which shape can be the base of a solid pyramid ?
28. What is the shape of side faces of a pyramid?

29, From the given ficure name the following:
a) A line passing through P and Q).
b) Omnerectilinear figure.

30. How many interwoven isosceles triangles are there in ‘Srivantra’ (as depicted in

Atharva Veda)?

WAY s YAV
A j:&rﬁt"

AT

AVANYFAVA
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ANSWERS

Q.NO. ANSWER
1. (i) 2  (ii) Straight Lines
(iii) breadth, thickness
(ivi0 (v)2 (vi)l (vii)3
Meeting place of two walls or
any other Suitable example
Infinitely many : CP
Yes (breadth less) .| (@) AC, BQ, RS or any other
three line segments
() C.D, Q, 5
(iii) AC, BQ or any other pair
Whole is greater than the . (i) one  (ii) six
part

: (i) True (ii) False

2 (iii) False (iv) True
(i) True (ii) True
(iii) False (iv) True
(v) True

10

XY, YZ,ZX

(1) sides

(i) polygon, triangles
(iii) lines

{(iv) perpendicular

(V) collinear

Infinite number of points : (i) (c) a Postulate

(ii) (a) Theorem

(iii) (b) Surfaces

(iv) {d) curves or straight lines
Any Pyramid

Trian‘g_lza
(i) EF
(ii) POQRS

(i) True (ii) False (iii) False : 0
(iv) False (v) True (vi) False
(vil) True (viii) True
(ix) False (x) True




CHAPTER-6
LINES AND ANGLES

POINTS TO REMEMBER

If a ray stands on a line, then the sum of the two adjacent angles so formed is
180° & vice-versa. This property is known as the Linear Pair Axiom.
If two lines intersect each other, then vertically opposite angles are equal.

If a transversal intersects two parallel lines, then (refer figure)

(a) Each pair of corresponding anglesare equal e.g. £/1= /5, £d=£8, £2=£6
and £3 = £7.

(b) Each pair of alternate interior angles are equal. e.g. 24 = £6, £3=¢£5

(c) Each pair of interior angles on the same side of the transversal are
supplementary. e.g. £4 + £5= 180°, £3 + 26 = 180°.

If a transversal intersects two lines such that, either any one pair of

corresponding angles is equal, any one pair of alternate interior angles is equal

or any one pair of interior angles on the same side of the transversal is

supplementary, then the lines are parallel.

Two intersecting lines cannot be parallel to the same line.

Lines which are parallel to a given line are parallel to each other.
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* The sum of three interior angles of a triangle is 180°.

* [Ifasideofafriangleis produced, then the exterior angle so formed is equal to

the sum of two interior opposite angles.

QUESTIONS:

How many points are common in two parallel lines?

Find the measurement of an angle which equals one-fifth of its supplement.
Two angles whose measures are x and y form a linear pair. If 3x — 4y = 50°,
then find the value of 3x.

If two parallel lines are intersected by a transversal, then name the shape
formed by the bisectors of its interior angles.

Name the type of triangle formed, if its one angle is equal to the sum of other
two angles.

In AABCif A — 2B = 30°and +B — 2C = 15°, then find the measure of
£B.

In AABCif #A = #B = 70° and the bisectors of 2B and £A meet each

other at O, then find-BOA.

If x, y and z are the interior angles of a friangle and : = i
oreatest angle of the triangle.
If a wheel has six spokes equally spaced, then find the measure of the angle
between two adjacent spokes.

. Find the measure of an angle, if four times its complement is 10° less than
twice its supplement.

. How many lines can be drawn parallel to line ]l from a point p not lying on 17

. An angle is 26° more than its complement. Find its measures.

. Two supplementary anglesare in theratio 3:2. Find the measurement of the
smaller angle.

. The ratio of the complement and supplement of an angleis 2 : 5. Find the

angle.

Page | 45




15. The three angles of a triangle are §+ 10°, E +30° and x — 25°. Find the value
of x.

16. If side BC of AABC is produced to D such that #/ACD =120° and £B= ELA.

then find £A.

17. The exterior angle of a triangle is 108°. If the interior opposite angles of the
triangle are in the ratio 4:5, then find the sam of largest interior angle and
smallest interior angle.

18. The exterior angle of a triangle is 93°. If one of the interior opposite angles is
19° more than the other, then find the smallest angle of the triangle.

19. If ; — 19° and E’r 14° are complement to each other, then find the value of x.

20, In AABC, £A = 32B = 620 | then find the measureof £1A + 2B — 2C.
21. In the given figureif ODLABand £ADOC = 357, then find £BOA— £BOC.

22. Find the value of q in the given figure:
Q

]

3q L

O

23, In the given figure, find themiuenf;z ifx = 58" andy = 42°
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24. Find the value of a + b in the given figure.

b

25. If £ZADBisa right angle, then find the value of x.

L
.ﬂh
i 1

26. Find the value of x + y.

27. Angles of a triangle are in theratio 2: 4: 3. Find the smallest angle of the
iriangle.

28. If (5y + 62)° and (21 + v)° are supplementary angles, then find y.
20, In the given figure, if AB || CD, ZABE = 130° and +BED = Z0°, then find
LEDC.
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30. In the given figure, AB || DE. Find a+ b — c.

A B

vd

v

32. Find the value of x, if BQ || OP.

Q

B 0

33. If AB and CD are parallel, then find the valueof x + v.

[
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34. Find the value of angle z.

37. If arms of one angle £ ABC are parallel to the arms of another angles DEF, then
find the relation between:

i) xandy
(i) zand y
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38.If AB || CD, then find the value of x.

40. In given figure, lines XY and MN infersect at O, if £POY = 90°,
ZPOM: A MOX = 2: 3. Find c.

o]

41. The complement of an angle is equal to one third of its supplement, find the

angle.
42. If AB || DE, then find the value of £ACE.
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43. If AB || PQ, then find the angle x.

P e

5
<
/45 48"
A |

44 It PQ || TS, then find the value of x.

P
T V Elt

R

0

45. In the given figure, find the complement of p.

d

46. In the given figure, find the value of x so that ADC becomes a straight line.
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47. In the given figure PQ || TU || RS . Also QRS = 40°, then find the value of

d — C.
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Zero

ao®

330°
Rectangle

Right Angled Triangle

55"

110°
80° 100°
60° 78°
3° 165"
20°

Equal
Supplementary
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CHAPTER - 7
TRIANGLES

POINTS TO REMEMBER

Two figures are congruent, if they are of same shape and same size.

If two triangles ABC and XY Z are congruent under the correspondence A< X,
Be Y and C & Z, then symbolically AABC = AXYZ.

SAS Congruence Rule: If two sides and the included angle of one triangle are

equal to corresponding two sides and the included angle of the other triangle, then
the two triangles are congruent.

ASA Congruence Rule: If two angles and the included side of one triangle are

equal fo corresponding two angles and theincluded side of the other triangle, then
the two triangles are congruent.

AAS Congruence Rule: If two angles and one side of one triangle are equal to

corresponding two angles and the corresponding side of the other triangle, then
the two triangles are congruent.

RHS congruence Rule: If in two right triangles, hypotenuse and one side of a

triangle are equal to the hypotenuse and corresponding one side of other triangle,

then the two triangles are congruent.

355 Congruencerule: If three sides of one triangle are equal to the corresponding

three sides of another triangle, then the two triangles are congruent.

Angles opposite to equal sides of a ftriangle are equal.

Sides opposite to equal angles of a triangle are equal.

Each angle of an equilateral triangle is 60°.

Of all the line segments that can be drawn to a given line from a point not lying
on it, the perpendicular line segment is the shortest.

In a triangle, angle opposite to the longer side is greater.
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In a triangle, side opposite to the greater angle is longer,

Sum of any two sides of a triangle is greater than the third side.

Difference between any two sides of a triangle is less than its third side.

A Right-angled triangle was earlier kmown as ORTHOGONAL TRIANGLE or
RECTANGLED TRIANGLE, indicating a triangle which has one right angle or

a triangle whose two sides are perpendicular to each other.

QUESTIONS:
In APQR, right angled at P, if /R = 40°, then find the minimum measure of

1.

1

3.

4.

5.

2Q.

In AABC, if #A = 40° and 2B = 60°, then find ratio of the shortest and the
longest side of triangle.

In AXYZ, right angled at Y, find the sum (in terms of sides) of two smaller
sides.

In the given figure, APQR and ATQS are right angled triangles. If PQ = PR
and bisector of AR intersects PQ at §, then find the side of APQR which is
equal to PR + PS.

R
In APQR. if /P — Q=20 and » Q) — #£R = 5° then find the measure of 2.

6. In the given figure, if PQ) = PR = P45, then find the value of

(320RS —2250R — £QSR).
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If thelength of three sides of a triangle are S cm, 12 cm and 13 cm
respectively, then find the length (in cm) of the altitude drawn on the
hypotenuse of the given triangle.

In the given figure, if PQ = PS = SRand £ QPS = 40° then find the value
of ~/QPR.

a.
In the given ficure, if BC = ADand AB = DC, then find the value of x.

o’

. In a triangle PQR, internal angular bisectors of 20} and £K intersects ata
point O, If #P= 110" , then find the value of 2LQOR.

Ina A XYZ, XA istheangle bisector onto YZ. If the semi-perimeter of the
triangleis 11 ¢cm and XY = 10 cm, YZ = 0 cm, then find the ratio of
YA AZ.
. In the given figure, if MP = NO and MO = NP, then find the value of
/MPN+ +PMN.
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14. 14. In the given figure, if LM = MN, QM = MR ML L PQ,MN 1L PRand
£Q = 50° then find x.

16. In AXYZ, #X - £Y = 16°and £Y- £Z = 28°. Find the value of Y,

17. In AABC,AB = AC, 21 =2 and £A = 40° Find #PBC.
A

iz
FI
Eu
B C
a.

18. In the given figure, find £ ABD: £ACD.
A
n# :‘*'ll'_'-
19. In AABC right angled at C, if AC=12 cm, BC =5 cm, then find AB.

20. In the given figure, AABC = APQR. If DB and DC are the angle bisectors of
£ZB and £C respectively, then find the value of reflex #BDC.
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B CQ

21. In the given figure, find the value of (x + y).

22, In the given figure, ABCD isa sguare. Sides AB and BC are produced to
points P and () such that BF = CQ. If DP = 7 cm, then find AQ.

o

-

] B

23, In the given figure, if BC = 6cm, OC = 8cm and £1 = £2, then find the
length of OD.
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25, Find the value of x in the given triangle.
A

(-1
v 5
B it C
26. In AABC if #/B = 65°, 2C = 45° and the bisectors of ZBAC meets BC at
D, then find-DAC : ~C.

B ) .|:

17. In the given figure, if +tA = 2D = 30°, then find (x + y).

D

28. I AABC = APQR, then find the value of (x —y)% + (x + y)2.

{(x + 19} cm
T (y+13)cm

R

A 26em

29, In the given figure, if CP is the bisector of 2C and CA = CB, then ACAP and

ACBP are congruent by which congruency criteria?
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A P R
30. In the given figure, AC bisects LA and £C. If AB=3 cm, then find x.

D

31. In the given figure, [ | mand AB=DC. If OB=3.5 ¢, OC=3.5 cm and
AB=06 cm, then find AC + BD.

> 1

32. In the given figure, ADBC = AEFA. If AB=4 cm, then find FC.
D

33. In AXYZ, 2Y = 32", 2£Z = 68" and bisector of AYXZ meets YZ at P.
Arrange XP, YP and ZP in descending order.




34. In the given fisure, AB = DB. lf~ABD = 48°, then find x.

A

gL

35. In the given figure, if FDEC =907, then find x.

A

B Ab2°

36. In the given figure, if M(Q = MP, £1 = £2 and A NMO = 78", then find the
value of £0O.

M N

37. Find the area of the largest triangle that can be fitted into a rectangle of

length '1' units and width 'w’ units.
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38. In AABC, £A=40F, £Bis15% more than £A. Name the longest side of
AABC.
30. If the shaded area is one half of the area of AABC and £ ABC is a right angle,

then find the length of line segment AD in terms of y and w only.

€=

40. The length of three sides of a triangle are in the ratio of 5:12:13. The
difference between largest side and the smallest side of this triangle is 1.6 cm.
Find the area of the triangle.

41. If all three altitudes of a triangle are equal, then which type of triangle is it?

42. In the given figure, AABC and ADEF are congruent triangles. Find the value
of 2x + 3y.

43. Name the triangle congruent to ACAB.

A
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44. Which congruence criteria is used for the congruency of the following

triangles?

45. There are two congruent circles with centres C, and C,. If radius of circle

with center C; is Scm, then find the circumference of circle with center C, (in

terms of m) .

406. The perimeter of an equilateral triancle AXYZ is 72+/3 units. Find the height of
AXYZ.

47. In APQR, if PQ = QR and~(Q = 55°, then find2/P — /R

48. In the given figure, if a = d and b = ¢, then fill in the blanks:-
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49. In the given figure, if KT = RS, then find the value of a.

S50. In AXYZ, #X = 50°, 2£Y = 40° and bisector of #XZY meet XY at P. Arrange
XP, YP and ZP in ascending order.




ﬂ]ﬁl

1:2

XY+YZ

QR [Hint: APSR = ATSR
So PR=TR, PS=TS. Also,
TS=TQ]

148

SAS

1cm

55°

14 cm

135°

dcm

YP=XP>=2ZP

114°

45°

51°

Iw

< 54 units

AB

Vw2 — 3y?

1.2 sq cm

Equilateral

326°

AXMD

()ASA (i) Triangles may
not be congruent

10ht cm

36 units

1 -]
ﬁIE

@ QS (i) 2P

mﬂ

XP<ZP<YP




CHAPTER - 8
QUADRILATERALS

POINTS TO REMEMBER

Sum of the angles of a quadrilateral is 360°.

A guadrilateral is called a parallelogram, if both pair of its opposite sides
are parallel.

A diagonal of a parallelogram divides it inte two congruent triangles.

In a parallelogram,

(i) both pair of opposite angles are equal.

(i) both pair of opposite sides are equal.

(iii) diagonals bisect each other.

A guadrilateral is a parallelogram, if any one of the following statement is
true

(i Both pair of opposite angles are equal.

(ii) Both pair of opposite sides are equal.

(i) Diagonals bisect each other.

(iv) A pair of opposite sides are equal and parallel.

A parallelogram becomes a rectangle, if one of its interior angles isa right

angle.

A parallelogram becomes a rhombus, if one pair of its adjacent sides are
eqgual.

A parallelogram becomes a square, if one of its interior angles is a right
angle and one pair of its adjacent sides are equal.

If diagonals of a quadrilateral bisect each other and are equal, then it
becomes a rectangle and vice versa.

If diagonals of a quadrilateral bisect each other at right angles, then it
becomes a rhombus and vice versa.

If diagonals of a quadrilateral bisect each other at right angles and are

egual, then it becomes a squareand vice versa.




The line-segment joining the midpoints of any two sides of a triangle is
parallel to the third side and is half of if.

A line through the midpoint of a side of a friangle parallel to another side
bisects the third side.

The guadrilateral formed by joining the midpoints of the sides of a
quadrilateral in order, is a parallelogram.

Two congruent figures have equal areas but the converse may not be true.
Parallelograms on the same base (or equal bases) and between the same
parallels are equal in area.

Area of a parallelogram is the product of its base and the corresponding

altitude.

Parallelograms on the same base (or equal bases) and having equal areas

lie between the same parallels.

If a parallelogram and a friangle are on the same base (or equal bases) and
between the same parallels, then the area of triangle is half the area of the
parallelogram.

Triangles on the same base (or equal bases) and between the same parallels
are equal in area.

Area of a triangle is half the product of its base and the corresponding
altitude.

Triangles on the same base (or equal bases) and having equal areas lie
between the same parallels.

A median of a triangle divides it into two triangles of equal areas.

QUESTIONS:

1.

The angles of a quadrilateral are 2x, 3x, 4x and 90° in order. Find the value
of x.

The angles of a quadrilateral are in the ratio 2:5:9:20 in order. Find the
value of simallest angle.

If angles of a parallelogram are p, q, r and sin order. Find the value of
pt+Hgq—r—s.

If angles of a trapezium are x, 2x, 2y and y in order, then find the value of

X +75.




The angles of a quadrilateral are 3x°, (x + 35)°, (x — 25)® and 2x*. Find the
largest angle.

The angles of a quadrilateral are in the ratio 12:17:19:24. Find the value of
largest angle.

In a quadrilateral, if two angles are complimentary and other two angles
arein theratio of 2: 7, then find the measure of larger of these two angles.
In a quadrilateral, if one angleis of measure 100° and other three angles
arein theratio 1: 5:7, then find the measure of smaller of these three
angles.

The angles of a quadrilateral are x°, (x—10)°, (x + 52)° and 3x°. Find the
smallest angle.

The perimeter of a parallelogram is 30 cm. If the shorter side measures 6

cm, then find the measure of the longer side.

Diagonals of a gquadrilateral ABCD bisect each other. If £A =55°, then find
£B.

ABCD is a parallelogram. If its both the diagonals are equal, then find the
measure of #ABC.

PORS isa rectangle with - QPR = 35°. Find the sum of ~SQR and #SPR.
P 5

35

Q2 R
In the given rhombus RHOM, find the value of #ROH.

15. In the given figure, ABCD is a quadrilateral and AP and DP are the

bisectors of £ A and £D. Find the value of x.




In the given figure, PQRS is a rectangle. If ~RP() = 30°, then find the value

of (x + ¥).

F

30°

Q

In the given figure, ABCD isa parallelogram. Find y.

h'r

X+

Find the value of (?}r) in the given parallelogram PQRS.

PORS isa rhombus withs QPS = 50°. Find the value of a + b from the

figure.




In a parallelogram ABCD, if#A = (2x 4+ 15)°, £B = (3x — 25)°, then find
the value of x.

POQRS isa parallelogram, PM hisects / P. Find x.

%.-" ;],,-'“ r.-“
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ABCD is a parallelogram, /- DAB = 60°, AD = 6cm, AP and BP are

R

P

bisectors of /A and / B respectively. Find perimeter of ABCD.

P C

/

/

A B
Two opposite angles of a parallelogram are (3x — 2)° and (63 - 2x)°. Find the
measure of smaller angle of the parallelogram.
If the ratio of numerical values of altitude and area of a parallelogram is
2:15, then find the length of its corresponding base.
In the given figure, ABCD isa rhombus withsA = 60°. TADEC isan
eguilateral triangle, then find ~DBE.

E

A diagonal of a rectangle is inclined at 25° on one side of the rectangle. Find

the acute angle between the diagonals.




27.

AABC, ACEF and ABDE areisosceles right angled triangles. ADEF isa
square. Find the area of the square if BC = 1042 cm.

C

A

- B

D, E and F are the midpoints of sides BC, CA and AB of AABC. If the
perimeter of AABC is 12.8 cm, then find the perimeter of ADEF.
If the ratio of numerical values of base and area of a parallelogram is 1:9,

then find the length of its corresponding altitude.
If the difference of two adjacent angles of a parallelogram is 30°, then find

the larger angle.

If one angle of a parallelogram is 36" less than twice its adjacent angle, then
find the smaller angle.

In the given figure, ABCD isa parallelogram. If CM 1L AD, ALL DC and
£MPA = 50°% then find the larger angle of the parallelogram.
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Find the sum of lengths of diagonals in rhombus POQRS.

35. ABCD and AEFG are parallelograms, LAGF=3£GAE. Findx+v +z.

X"

/
B

36. ABCD isarhombus in which altitude DM bisects AB. Find the larger angle
of the rhombus.

D

A’T,_[’B

37. In the given figure, ABCD isa parallelogram, find the value of x + y.




38. Perimeter of a parallelogram is 128m. Find the value of x

39. In the given ficure, if AD = DC and AB= BC, then find 22 A - 2C,

D

60°

a0°
s
B

The length and breadth of a rectangle arein theratio 4 : 3. If the diagonal
measures 25 ¢cm, then find the perimeter of the rectangle.

Aren of rectangle ABCD and parallelogram ABEF are equal in area. If
base AB=8 cm and height BC = 3 cm. Find the perimeter of parallelogram
ABEF, if C is the midpoint of EF.

In the given figure, X is a poinf in the interior of square ABCD. AXYZ is
also a square. If DY =3 ¢cm and AZ =2 cm, then find BY.

\I_\ 11

|~ X




43. In the given figure, if ABCD isa square, then find the value of x.

A

105°

C

44. The two parallel Iines I and m intersect with the transversal line't’. What

type of quadrilateral will be formed by bisectors of internal angles?
45. Find thelength of the longest diagonal in the parallelogram FAST.

[
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CHAPTER -9
CIRCLES

POINTS TO REMEMBER

A circleisa collection of all the points in the plane, which are equidistant
from a fixed point in the plane.
Equal chords of a circle (or of congruent circles) subtend equal angles at the

centre.

If the angles subtended by two chords of a circle (or of congruent circles) at

the centre (corresponding centre) are equal, then the chords are equal.

The perpendicular from the centre of the circle to a chord bisects the chord.
The line drawn through the centre of the circle to bisect a chord is
perpendicular to the chord.

Thereis one and only one circle passing throngh three non-collinear points.
Equal chords of a circle {or of congruent circles) are equidistant from the
centre {or corresponding centres).

Chords equidistant from the centre (or corresponding centres) of a circle {or
of congruent circles) are equal in length.

If two arcs of a circle are congruent, then their corresponding chords are
equal and conversely, if two chords of a circle are equal, then their
corresponding arcs (minor/major) are congruent.

Congruent arcs of the circle subtend equal angles at the centre.

The angle subtended by an arc at the centre is double the angle subtended by
it at any point on the remaining part of the circle.

Anglesin the same segment of a circle are equal.

Angle in a semicircle is a right angle.

If a line segment joining two points subtends equal angles at two other points
lying on the same side of the line containing the line segment, then the four

points lie on the circle.
The sum of the either pair of opposite angles of a cyclic quadrilateral is 180°.

If the sum of the pair of opposite angles of a quadrilateral is 180°, then the
guadrilateral is cyclic.




QUESTIONS:
1. In the given figure, O is the centre of the circle. Find the value of x.

A

In the given figure, O is the centre of the circle. Find the complement of
ZQPR.

In the given figure, O is the centre of the circle. Find the supplement of

ABCD isa cyclic quadrilateral. If #B = 105°, then find the measure of 2 D.
In the given figure, O is the centre of circle and £AOC = 150°. Find £ABC.

In the given figure O is the centre of circle and AOBC isa rhombus.
£ACB = o60°. Find the value of x.




In the given figure, O is the centre of the circle. Find the value of~ACB .

C

Any cyclic parallelogramiscalleda ........ooooviiiiiiinniiiianninn

The radius of a circleis 26 cm and length of the perpendicular from the

cenire to the chord AB is 10cm. Find the length of AB.
In the given figure, AB= AC and £+ ACE = 64°. Find the value of #BEC.

>0
N~

In the given figure, OD 1 AB. If O is the centre of the circle and
OD = Scm, then find AC.




ABand AC are two equal chords of a circle with centre O. OD 1 ABand
OE 1L AC. Find the value of (x + y).

In the given figure, if £ DAB= 065", £ABD = 45°, then find the value of
£ACB + £ABD.
D

c

In the given figure, AABC isan isosceles triangle and ABDC isa cyclic
quadrilateral, # BDC = 130°. Find the value of #ABC.

In the given figure, O is the centre of the circle. PQ isa chord of the circle
and R isany point on the circle. If #PRQ = [ and £O0PQ = m, then find




16.

17.

If the length of an arc of a circle is proportional to the angle subtended by
it at the centre, then find the ratio of length of arc(ABC): crcumference.

Chord AD and BC intersect each other at right angles at point P. If
#DAB = 44", then find the value of ZADC .




Find the radius of the circumcircle of an equilateral triangle of sidea
units.

If A, Band C are three points on a circle with cenire O such that

LAOB =90 and £ABOC = 120°, then find x.

The length of the chord of a circle is equal to its radius, find the angle
subtended by this chord at the midpoint P on the minor arc of the circle.

P

O is the centre of circle with AC =30cm and DA = lﬂ‘n.“rgcm. find the
length of DC.




In the given figure, if O is the circumcentre of AABC, then find the value
of £ 0OBC +2BAC .

P

In the given ficure, find the valueof x +y.

In the given ficure ABJCD, £ABC = 65° and £ DAC=30° Find the
measure of ~#CARB.

p_— —~._C

ﬂl

Find x, if O is the centre of circle.




AMABC is a triangle inscribed in a cirele with centre O. If #/AOC =130°
and £ BOC =150°, then find +ACB.

In the given figure, if chords AE and CD of the circle intersect each other
at right angle, then find the valueof x + y.

¢
B
vl
D

In the given figure, angles subtended by chords AC and BC at the centre
O of the circle are 55° and 155° respectively. Find £ ACB.

c
oy
B
A

In the given figure, if PQRS is a cyclic quadrilateral. Find the ratio of x

and y.




In the given figure, PQRS is a cyclic gquadrilateral in which PS = ES,
ZSQR=xand £ PQS = a60°. Find the value of x.

5

In the given figure, O is the centre of the circle. Find the value of x + y + z.

B
—
N

A

A, B, Cand D are four point on a circle AC and BD intersect at a point E
such that + BEC=130° +ECD = 20°, then find » BAC.




In the given figure, O is the centre of the circle. Find the measure of #SPQ
if PS5 = RQ.

Find the value of y + z from the given figure.

A
17
P
14
R
B

In the given figure, if APQR isan equilateral triangle and ATQR is an
isosceles triangle, then find the value of ~RQT.

P
5
R
)
T

In the given figure, if AC=BD and £0AC = 45°, then find +B.




In the given figure, find(2RTQ + LRQT).

In the given figure, ABCD isa cyclic guadrilateral. Side CD is produced
to both sides so that A BCP =110° and £+ADQ=295". Find the value of

(x+v—2z).

In the given ficure, AB 15 the diameter of a circle . If £ZADC =120°, then
find + CAB.

In the given figure, if /BAD= 78" , ADCF =p" and £DEF = q°, then find
the value of q.

8l




In the given figure, O is the centre of the circle. If #BOC= 120°, then find
the value of x.

In figure, ABCD is a cyclic quadrilateral. 5ide CD is produced to both
sides so that # BCP = 110° and £ADQ = 95°, Find the value of (£A4 + £B).

B
A

The measure of ABand CD are equal and £LOM= 160°, OL and OMare
perpendiculars on the chord from the centre O. Find the measure of

ZOLM.

A is the centre of circle. ABCD isa parallelogram and CDE isa straight
line, find the ratio of #DEB : £BCD.

B




In the given figure, O is the centre and PQ) is diameter. If £ZROS = 40°,
then find the measure of 2ZRTS.

P R T
QV
(8] 5

Q

In the given figure, ABCD isa cyclic quadrilateral. Find the value of x.

In the given figure, O is the centre of the circle and £5P() = 55°. Find the

valuesof a + b.




In the given figure, ABCD is the cyclic quadrilateral in which AC and BD
areits diagonal. If £ZDBC = 55° and £BAC = 45°, then find £BCD.

D— ~.C

If O isthe centre of circle, then find the value of x in each of the following
figures.




ANSWERS

Q.NO.

ANSWERS

ANSWERS

1.

49°

75°

30°

5:6

120°

ﬂ]ﬁ

"

Z50°

105°

126°

30°

65°

Rectangle

48 cm

(@) 22.5°
(b) 135°
(c) 25°
(d) 230°
(e) 88°




CHAPTER-10

HERON’S FORMULA

POINTS TO REMEMBER

¢« Heron's Formula:

Consider a AABC im which BC = a units, CA = b units and AB = ¢ units

Then semi-perimefer (s) = ;(n +b +c)

By Heron's Formula, the area of the AABC is given by

ar(AABC) = ./s(s— a)(s —b)(s — c) sq units

« Application of Heron's Formula:

The area of a Quadrilateral whose sides and one diagonal are given, can be

calculated by dividing the gquadrilateral into two triangles and using Heron's
Formula.

QUESTIONS:
The area of an isosceles right triangle is 8 sq cm. Find the length of its
hypotenuse.
If a side of an equilateral triangleis 8 cm, then find its area.
The perimeter of a triangle is 540 m and its sidesare in theratio 25:17:12,
Find its area.
Find area of the triangle whose two sidesare 8 cm and 11 ¢m and
perimeter is 32cm.

The height of an equilateral triangle is 6cm. Find area of the triangle.




The length of the median of an equilateral triangleis V3 cm. Find area of
the friangle.
Find the length of sides of an equilateral triangle, if length of its median is
23 cm.
Ifs—a=10cm, 5s — b=6cmand 5s— ¢ =5cm, then find s.
Ifs—a=Tcm,s —b=5mand s — ¢=3cm, find a.

. The perimeter of an isosceles triangle is 16 cm. The ratio of one of the
equal sidestoitsbaseis 3 : 2. Find the area of the triangle.

. Find the area of square having length of diagonal 52 cm.

In AABC, a = 3b = 6¢ and 5= o.a, then find the value of a.

. The base and hypotenuse of a right friangle are Scm and 13cm
respectively. Find the length of altitnde from the vertex containing right
angle to the hypotenuse.

. Find area of the rhombus ABCD.

100cm

15. In the given parallelogram, find the length of the altitude AX from vertex
A on the side DC.




16. Find area of the shaded region.

A

17. Find the area of an equilateral triangle of side 2a cm.
18. A squareand an equilateral triangle have same perimeter. If the length of

the diagonal of the square is 24+/2 cm, then find the area of the equilateral
triangle.

19. A friangle and a parallelogram have the same base and the same area. If
the sides of the triangle are 26 ¢m, 28 cm and 30 ¢cm and the
parallelogram stands on the base 28 cin, then find the height of the
parallelogram.

20. The area of a parallelogram ABCD in which AB=12 cm, BC =9 ¢m and
diagonal AC = 15 cm is k sq cm. Find the value of (k — 100).

21. The area of a triangle, two sides of which are8 cm and 11 cm and

the perimeter is 32 cm, is k30 5q cm. Find the value of k.
22, In given figure AD: DC =3: 2. If thearea of AABC = 40 sq cm, then find

the area of the triangle ABDC.
B

A h e
23. The length of sides of a triangle are in the ratio 3:4:5 and its perimeter is
144cm. Find the height corresponding to the longest side.

24. If the sides of a triangle are S0cm, 78cm and 112¢m, then find the smallest
altitude.




15. The sides of a triangle are AB=17 cm, BC=25 cm, and CA=128 c¢m. Find
the length of the altitude drawn from E.
26. The length of sides of a right angled triangle are Scm, 12cm and 13 cm.
Find the length of the shortest altitude.
. Find the area of the umbrella.

. A field is in the shape of a trapezium whose parallel sides are 77cm and
60cm. The non-parallel sides are 25c¢cm and 26cm. Find the area of
trapezium.

. A rhombus shaped sheet with perimeter 80cm and one diagonal 24cm, is
painted on both sides at the rate of 10 per sq ¢m. Find the total cost of
painting.

. If each side of the triangle is doubled, then find the percentage increase in
its area.

. Find the percentage increase in area of triangle, if its each sideis tripled.

. The difference between the sides containing a right angle in a right angled
triangleis 14cm. The area of a triangleis 120 sq. cm. Find the semni-
perimeter of the triangle.

. AABC is an equilateral triangle of side4+/J3em. P, Q and R are the
mid-points of AB, CA and BC respectively. Find the area of APQR.
. Find the area of the gquadrilateral ABCD in which AD = 24cm,

Z BAD = 90°, ABCD forms an equilateral triangle of side 26cm,




35. In the given figure, AABC has sides AB= Tem, AC = Tem and
BC = Tcm. On the base BC a parallelogramn DBCE of same area as that of
AABC is constructed. Find the height DF of the parallelogram.

A

\

-

7em C

36. Find the cost of fencing a triangular park having area 20n/Z sq m and two
of its sidesare 11m and 6m, if the rate of fencing is €10/m.

37. Perimeter of the rhombusis 100 m and one of its diagonal is 40m. Find
the area of rhombus.

38. How many times will the area increase, if each side of a triangle is
doubled?

39, If a sgquare and rhombus have same perimeter and area of the squareis §

and area of the rhombus is R then, which of the following is frue?
a) S=R by R=5§ cgR=858 d) data insafficient.

40. If a sgquare and an equilateral triangle have same perimneter and their
areas are A1 and As respectively, then which of the following is true?

Q) A=A HASA QAi<A d) A= A
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0000 sq m

830 sq cm

30 cm

12+/3 sqcm
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V3 sq cm
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Chapter -11

Surface Area and Volumes

Points to remember

1. Units of measurement of Length, Area and Veolume :

LENGTH

Myriametre= 10* m

Kilometre= 10° m

Hectometre= 10° m

Decameire= 10 m

Decimetre= 10 'm

Centimetre= 10" 2m

Millimetre= 10" *m

AREA

1 sq cn = 100 sq mm

1 sq dn=100 sq cm

1sq =100 sq dm

1 sq hm=1Hectare=100sq dam=10000 sq m
1sqkm=100sq hm=100 hectare

VOLUME
lecuem= 1ml =1000 cu mm

1 litre =1000 ml =1000 cucm
leum=10% cucn=10001 =1 ki

1 eu dm=1000 cu cm
1 cu m=1000 cu dm

lcu k=107 cum




2. Planefigure:
(i) Area of rectangle=1xb
Perimeter of rectangle=2 (1 + b)

Length of diagonal=d = IZ + bZ

Area of square=(side)? = a?
Perimeter of square = 4a
Length of diagonal = d= avZ

Aren of circle= mr?

Circumference = 2nar




5. Cuboid :
Volume of cuboid =1x b x h

Total Surface area of Cuboid = 2(Ib + bh + hl)

Lateral Surface area of Cuboid = 2h (1 + b)

Diagonal of cuboid = VIZ + bZ + h2

Area of four walls of room =2h (1 + b) = (perimeter of base)x height

6. Cube:
Volume of cube= a?
Total Surface area of Cube = 6a?

Lateral Surface area of Cube= 4a?

Diagonal of cube= av3




7. Right Circular Cylinder :

Volume of cylinder = = r2h

Total Surface area of Cylinder = 2ar(h + r)
Aren of each base= area of circle=m r?

Curved Surface area of Cylinder = 2nvh = (perimeter of base)x height

\\"\—__

\\—m

8. Right Circular Cone :

Volurme of cone =; mrth

Total Surface area of Cone=nr(l +1r)

Area of base=area of circle= 71?2

Curved Surfacearea of Cone=narl




Sphere :

Volume of sphere =§ mr?

Total surface area of sphere =4 m 1?2

10. Hemi-Sphere :

Volume of Hemi—sphﬂref—: nr?

Total surface area of Hemi-sphere =3x r2

Curved surface area of Hemi-sphere =2x 2
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QUESTIONS
1. Find the total surface area of a hemisphere of radius 30 cm.
(in terms of m).

. A shopkeeper has one Bondi Laddoo of radins 4 cm, with the same
material, how many L'addoos each of the radius 2cm can he make ?

. A cubical pit of side 5 cm is dug in a field, find the surfacearea of thepit.
The curved surface area of coneis60n sq cm. If slant height of the cone
be 8 cm, then find the radins of the base.

The total surfacearea of a cube is 96 sq cm. Find its volume.
Find the length of longest rod that can be placed in a cube of side 12 cm.

. A conical pit of radius 7 con and height 24 ¢cm is dug in a field. Find the
curved surface area of the conical pit.

If volume of the two cubes arein the ratio 27:8, then find the ratio of
their edge.

If we assume the earth to be a sphere of radius 7000 kn and if ; of

earth’s surface is covered by water, then find the area of land in sq. k.

. If the volume of cubeis 2.197 cu cm, then find the length of its edge.

. A conical tent is made for students, whose radius of baseis 7 cm and
height is 24 cm. Find the length of cloth Sm wide required to make
conical tent.

12. Find the length of longest rod that can be kept in the room of dimension

Sm ¥ 4m ¥ 3m.

13. The length of the diagonal of a cube is 813 cm, find its volume.
14. Four walls and ceiling of a room with dimension 8m *x 5m x 10m are
to be painted. Find the area to be painted.
. Find the difference between the total surface area and lateral surface
area of a cube whose edge measures 5.5 cm.
. How many cubes whose edge measures 3 cm can be formed by melting a
cubical block of metal of edge 15 cm?
. Two cubes have edge 10 m. Their edges have been joined and form a

cuboid. Find the surface area of cuboid thusformed.

18. How many solid spheres each of radius ; cm can be made from a solid
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sphere of radius 2cm?

. If the volume and surface area of a sphere is numerically same, then find
itsradius.

. The surfacearea of a sphereis 484  sq cm. Find its radius.

. Four equal cubes have side S cm each. They are joined together edge to
edge. Find the difference in total surface area of cubes and cuboid thus
formed.

. A boy casted a cone of 4cm height and 27cm radius into a solid sphere,
Find the radius of the sphere

. On a particular day, the rainfall recorded on a terrace 6m long and Sm
broad is 15cm. Find the quantity of water collected on the tarace

. The total surface area of a rectangular block is 2200 sq cm. Find its
volume if the dimensions are in ratio 1: 2: 3.

. Volume of a solid sphere is 36w cu cm. Find its radius.

. Copper sphere of radius 3 cm is beaten and drawn into wire of
diameter 0.6 cm. Find the length of the wire.

. Curved surfacearea of a cone is thrice the curved surface area of the

other cone. Slant height of second cone is thrice the slant height of first.

Find ratio of their radii.
. The diameters of two cones are equal. If their slants heights arein the

ratio 5: 4, then find theratio of their curved surfaceareas.

. The circumference of the base of a 12m high wooden solid cone 15 22 m.
find the slant height of the cone.

. If the radius of the base of the right circular cone is '3r' units and its
height is equal to the radius of the base, then find its volume. (In the

terms of rand )

. A coneand a hemisphere are standing on equal bases and have same
height. Find the ratio of their volumes.

. If the curved surface area of a cone and sphere are equal and the radius
of their bases is also same then find the ratio of radius of sphere and the

slant height of cone.

. Find the percentage increase /decrease in the volume of a sphereif its

radius is doubled.
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. The volumes of two sphere are in the ratio 64:17. Find the ratio of their
surface areas.

. Find the volume of greatest sphere that can be cut off from the cubical
log of wood of side 21 cm.

. If each edge of a cubeisincreased by 50%, then find the percentage
increase in its surface area.

. Find the maximum volume of a cone that can be carved out of a solid
hemi sphere of radins ‘r’ units.

. The radii of two cones arein theratio 2:1 and their volumes are equal.
Find the ratio of their heights.

. Two cones have their heights in the ratio 1:3 and radii in the ratio 3: 1.
Find the ratio of their volumes.

. Volume and surface area of a solid hemisphere are numerically equal.
Find the diameter of the hemisphere.

. If a cone and a sphere have equal radii and equal volumes. Find the
ratio of the dinmeter of the sphere to the height of the cone

. If the heights of two right circular cones arein theratio 1:2 and the
circumference of their basesare in theratio 3:4, then find the ratio of
their volumes.

. Metallic sphere of radii 6cm, 8cin and 10cm respectively, are melted to
form a single solid sphere. Find the radius of the resulting sphere,

. A hemispherical bowl of internal diameter 18 cm contains a liguid. This
liquid is to befilled in conical bottles of radius 3 cm and height 6 cm.
How many bottles are required to empty the bowl?

. The radius of the wire is decreased to its one third. Then how many
times the length increases, if the volume remains same?

. If the radius of the base of the right circular cylinder is halved, keeping
the same height, then find the ratio of the volume of the new cylinder to
the volume of the original cylinder.

. If the sum of length, breadth and depth of a cuboid is 20 cm and its

diagonal is 543 cm, then find its surface area.
. If the radius of sphereis doubled, then find the ratio of the volume of
the first sphere to that of the second.




40 If each edge of the cuboid of surface area '§' is doubled, then find the

surfacearea of the new cubuoid.

S0. If the slant height and the radius of the base of a right circular cone are
'L'and 'R' respectively, then find the ratio of the areas of the lateral

surface and the base.
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CHAPTER —12

STATISTICS

POINTS TO REMEMBER

We shall study the following graphical representations in this section.
(A) Bar graphs

(B) Histograms

(C) Frequency polygons

(A) Bar graphs -: A bar graph is a pictorial representation of data in which
usually bars of uniform width are drawn with equal spacing between them on
one axis (say x-axis), depicting the variable. The values of the variable are shown
on the other axis (say y-axis) and the heights of the bars depend on the values of

the variable.

AT WO |
S ¥ wbbgd

{[IES
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(B) Histogram: - This isa form of representation like the bar graph, but it is

used for continunous class intervals.

No. of Smdents —
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(C) Frequency Polygon: A frequency polygon isa line graph of class
frequency plotted against class mid-point. It can be obtained by joining the
midpoimnts of the tops of the rectangles in the histogram.

wd o
2 & e w8 90 100 118 126 g 140
L T —

Range = Highest value — Lowest value

Upper limit + Lower limit
2

Classmark =

Measures of Central Tendency for ungrouped data

Mean: Mean is calculated by adding all the values of the observations and
dividing it by the total number of observations, this is denoted by X also Known

aAFaverage,

_ Sumof all the observations

" Total number of ebservation

aren ohservations, then

n= Xt xpHRg+ Rt X

L

Symbolic form

EZEJ‘:IKI

1L

For Grouped data
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Median: Median is that observation which divides given data (arranged in

ascending or descending order) into exactly two equal parts.
Let n be the number of observations in the given data
Case 1: when n is odd

ih
21 1) ohservation

Median = value of T

Case 2: when n is even

th th
Median = value of %l(g) observation + (E + 1) observation

Mode: Mode is that value of the observation which occurs most frequently
(Whose frequency is maximum).

Trial — Trial is an action which results in one or more outcomes.
Example:- (i) Tossing a coin

(ii) Rolling a die
Probability of an event E is given by.

Number of favourable sutcomes

B(E)= Total number of outcomes

The probability of an event always lies from 0 to 1.
0=P[E)=1
If P(E) =1, then E is a sure event.
If P(E) =0, then E is an impossible event.
P(E) + P(Not E)=1
Or
P(E)+P(E)=1
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QUESTIONS:

Find the class mark of theinterval 12 — 17.

Find the sum of upper class limit of the interval 10 — 20 and the lower
class limit of the interval 30 — 40.

If 5, 15, 25, 35, 45, 55 are the class marks of the given class intervals, then

find the class limits corresponding to class mark 35,
Following table shows the marks obtained by the students.

Marks Number of students
1-4 o
4-6 30
6-8 44
8-12 16
12 - 20 4
Find the adjusted frequency of the class interval 8-12

5. Following table shows the marks obtained by the students.

Marks Number of students

0-9 5

10 - 19 12

20- 29 30

30- 39 18

40 - 49 15
Find the true class limit of the class interval 20-29,
6. Following table shows the marks obtained by students

Marks Number of students
0-10 5

10 - 20 12

20- 30 30

30- 40 18

40 - 50 15

Find the number of students who obtained more than 30 marks.
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7. In the above table, find the number of students who obtained less than 30
marks.

8. Histogram shows the yearly income (in lakhs) of personsin a locality.

Num ber of Employee

Income (in lakhs)

Find the number of people who earns more than 30 lakhs

9. From the above graph, find the income interval in which maximum
number of people belongs.

10. From the above graph, find the number of people belonging to higher
income interval.

11. Find the mean of all the factors of 8.

12. Find the median of prime numbers lying between 20 and 50.

13, Find the mean of first 10 whole numbers.

14. Find the mean of all odd numbers between 90 and 100.

15. Find the median of all prime numbers from 1 to 11.

16. Find the mean of the squares of first six natural numbers.

17. Find the mean of the cubes of first five natural numbers.

18. If themeanof data x, x+ 1, x+ 3, x + 615 7, then find the value of x.

19, Find the mean of first twelve odd natural numbers.

20. The mean of eight numbersis 25. If each number is multiplied by 4, then
find the new mean.

21. Find the mean of all the factors of 24.

22. For what value of x, the mode for the following data is 177

15, 16,17, 14, 17, 16, 13, ]5,"‘;”. 17, 16, 15.
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. In a class the average score of girls in an examination is 80 and that of
boysis 70. Theaverage score of the whole class is 74. Find the ratio of
girls and boys in the class.

. Find therange of the data: 25.7, 16.3, 2.8, 21.7, 243, 22.7, 240,

. Find the median of 23, 30, 37, 17, 47, 46, 24, 31.

. The mean of five numbers is 18. If one number is excluded, their mean is
16. Find the excluded number.

. Find the median of all primne numbers less than 25,

. If a data is such that its maximum value is 29 and range is 20, then find
its minimum value.

. Find the difference between mean and median of first five multiples of 5.
MM themedianof x, x+2, x+4, x+6, x+ 81524, then find 2x — 3.

. If themean of 5 cbservations is 30 and each observation is divided by 6,
then find the new mean.

. Find the mode of following data:

15, 14, 19, 20, 14, 15, 16, 14, 15, 18, 14, 19, 15, 17, 15.

. If themean of the data 6, 8, 10, 3, 7 and m is 7, then find the value uf?.

. A cricketer has a mean score of 60 runs in eight innings. Find out how

many runsare to be scored by him in ninth innings to raise his mean

score to 687

. The mean of 20 nmmbersis 18. If 3 is added to each of the first ten

numbers, then find the mean of new set of twenty numbers.

. Themean of five numbersis 30. If one number is excluded their mean

becomes 18. Find the excluded number.

. The mean of 100 observations is S0. If one of the observation which was

S0 isreplaced by 150, then find the value of resulting mean.

. Out of total of 20 observations arranged in ascending order, 10® and 11™
observationsare 41 and 43, find the median.

. Find the median of the following data: 41, 43, 127, 99,61, 92, 71, 58, 57. If
58 isreplaced by 85, then find the new median.

.25, 35, 45, 55, 65, 75 are the class marks of a given frequency table. Find

the class size,
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41. A survey of families of two children is being conducted.
No. of families No. of boys
25 0
S0 1
= L

A family is chosen at random. Find the probability that it has one girl
child.

42. Find the probability of getting 53 Sundays in a non-leap year.
43. Find the probability of getting 53 Sundaysin a leap year.
44. A letter is chosen from the word INDIA. Find the probability of getting
the lefter 5.
45. A letter is chosen from the word ‘MATHEMATICS'. Find the
probability that it 1s a consonant.
46. A dieisrolled once. Find the probability of getting
a. A multiple of 2.
b. A primenumber.
¢. Amn odd number,
d. A number greater than 4.

e. Neither 4 nor 5.

47. From a pack of 52 playing cards, a card is drawn at random. Find the
probability of getting

a. A black king.

b. A king or a gqueen.
c. Ared ace.

d. A ‘2" of club.

e. A'l0]" of red color.
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48. A pair of coins is tossed once. Find the probability of getting
Two heads.
One tail.
At least one head.

At most one tail.

49.In a bag there are 5 white, 6 black and 3 green balls. If a ball is

dravwn at random, then find the probability that it is not green.
50. If P(E) =0.023, then find P (net E).
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105208
33 students
47 students

21 persons

20 — 30 lakhs
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