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CONSTRUCTION 

(Marks 4) 

 Division of a line segment and construction of a Triangle

Division of a line Segment: 

Here we will divide a given line segment AB (say) in two segments “AC” and “CB” 

(say ), such that C divides “AB” internally in the given ratio. e.g. If AC:CB = 2:3, then 

C divides AB internally in the ratio 2:3. 

2    3 

A C    B 

Here, AC = 
2

3
AB and CB = 

3

5
 AB. 

3 2 

     A  C    B 

And if the ratio is 3:2, then AC = 
3

5
AB and CB = 

2

5
  AB. 

Construction – 1: 

 To divide a line segment internally in the given ratio.

To divide a line segment AB (Say) internally in the given ratio m : n, where m and n 

are both positive integers. We use the following steps: 

Step – 1 : Draw the given line segment AB and any ray 

AX, making an acute angle with the line 

segment AB. This ray AX can be draw above 

or below AB.  

Step – 2  : Mark m + n = p points ( A1, A2, ….. Am, …. AP) 

on the ray AX, such that AA1=A1A2=….. AP-1, AP. 

Step – 3  : Join BA. 
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Step – 4  : Through the point Am, draw a line parallel to APB (by making an angle 

equal to   <AAPB at A) which intersects the line segment AB at point C. 

Thus C divides the line segment AB internally in the ratio m : n  i.e.   

AC:AB = m : n. 

Alternate Method of Construction 

To divide a line segment AB (Say) internally in the given ratio m : n, where m and n 

are both positive integers. We use the following steps: 

Step – 1 :  Draw the given line segment AB (say) and any ray AX making an acute 

angle with the line segment AB. 

Step – 2 :  Draw another ray BY II AX by making        

<ABY = < BAX. 

Step –3 :  Mark off  m points A1, A2, … An  on AX and n 

points B1, B2…. Bn on BY such that AA1 = 

A1A2=…. Am-1 Am= BB1=B1B2=…Bn-1 Bn. 

Step – 4 :  Join  AmBn  which intersects line segment AB 

at the point C. Now, C is required point which 

divides line segment “AB” internally in the ratio m : n. 

Construction – 2 :  

 To construct a triangle similar to a given triangle as per the given 

scale factor. 

Scale Factor: The ratio of the sides of the triangle to be constructed with the 

corresponding sides of the given triangle is called the scale factor. Generally, it is 

written as 
𝑚  

𝑛 
 which may be less than “1” or greater than 1. 

Thus two different situations to construct a triangle depends on scale factor arise which 

are discussed below: 

a) If  
𝑚  

𝑛 
 < 1 or “m” <  n then the sides of the triangle to be constructed will be 

smaller than corresponding sides of the given triangle. 

b) If  
𝑚  

𝑛 
  > 1 or m > n, then the sides of the triangle to be constructed will be 

larger than the corresponding sides of the given triangle. 

n 
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Condition – 1  When 
𝑚  

𝑛 
 < 1 or m < n. To construct A/BC/ ~ ABC, we use the 

following steps. 

 Take BC as base and draw ∆ ABC of given 

measurement. 

 Draw any ray BX making an acute angle 

with BC on the side opposite to the vertex 

A. 

 Find the value of m and n, then mark off n 

points (the greater of m & n in 
𝑚  

𝑛 
 ) on BX 

such that BB1 = B1B2 …..=Bm1Bn). 

 Join  BnC  and draw a line through Bm (m being smaller of m & n in 
𝑚  

𝑛 
 ) 

parallel to BnC to intersect BC at C/ . Then BmC/ II “BnC”. 

 Draw a line through C/ parallel to CA which intersects BA at A/. Then C/A/ 

II CA. 

 Then A/ B C/ is the required triangle similar to given ∆ ABC as per scale 

factor 
𝑚  

𝑛 
  <1. 

Condition – 2  When 
𝑚  

𝑛 
 > 1 or m > n. To construct ∆ A/BC/ ~ ∆ ABC, when 

𝑚  

𝑛 
  > 

1, we use the following steps. 

 Take BC as base and draw a  ∆ ABC of given 

measurement. 

 Draw any ray BX making an acute angle with 

BC on the side opposite to the vertex A. 

 Find the value of m and n, then mark off m 

points (the greater of m & n in 
𝑚  

𝑛 
 ) B1B2….. Bm 

on BX such that BB1=B1 B2 …..=Bm – 1 Bm). 

 Join BnC ( n being smaller of m & n in 
𝑚  

𝑛 
 )  and 

draw a line through Bm  II BC to intersect the 

extended line segment BC at C/. 

 Draw a line through C/ parallel to CA intersecting the extended line segment 

BA at A/.   

 Then A/ B C/ is the required triangle.  

Bn

Bm 

Bn 

Bm 
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IMPORTANT CONSTRUCTIONS OF A TRIANGLE IN DIFFERENT CASES 
 

Before constructing a triangle similar to a given triangle say ∆ ABC, we have to 

construct the ∆ ABC. For this, let us review some constructions in different cases which 

are given below: 

CASE – 1  : When three sides are given.  

We use the following steps of construction: 

Step – 1  :  First draw base BC. 

Step – 2  :  By taking B and C as centers, draw two arcs of radius CA and BA 

respectively which intersects each other at A. 

Step – 3  :  Join AB and AC. 

   Then ABC is a required triangle. 

CASE – 2  : When base and alternate of a triangle are given.  

Let the base of ∆ ABC be BC = m cm and Alternate is n cm. Then, we 

use the following steps. 

Step – 1  :  Draw the base BC = m cm and draw its perpendicular bisector OQ (say) 

which intersects BC at P (say). 

Step – 2  :  By taking P as center, draw an arc of radius n cm which intersects the 

line segment PO or extended line segment of  PO at A. 

Step – 3  :  Join AB and AC. 

   Then ABC is a required triangle. 

CASE – 3  : When two sides and angle between them are given. 

Let the two sides of ∆ ABC be  AB = a cm, BC = b cm and angle 

between them i.e. <ABC = x0. Then, we use the following steps. 

Step – 1  :  Draw base “AB” = “a” cm 

Step – 1  :  Draw a ray “BX” making an angle x0 at B and cut off  BC =  b cm from 

BX. 

Step – 3  :  Join “AC”. Thus ∆ ABC is required triangle. 

 

 

 



Page 5 of 10 

 

CASE – 3  : When one side and two angles are given. 

Let one side of triangle ABC be AB = a cm and < A = x 0 and                     

< B = y0 

Step – 1  :  Draw base AB = a cm 

 Step – 2  :  Draw two rays AX and BY making 

an angle x0 at “A” and y0 at B 

which intersects each other at C. 

Step – 3  :  Join AC and CB. 

 Then ABC is a required triangle.  

 

CONSTRUCTION OF TANGENTS TO A CIRCLE 

 

Tangent:  A tangent to a circle is a straight line which touches the circle at a point. 

This point is called point of contact and the radius through the point of contact is 

perpendicular to the tangent. The number of tangents drawn to a circle from a point 

depends on the position of the point with respect to circle. 

a) If a point lies on the circle, then only one tangent at this point can be drawn. 

b) If a point lies inside the circle, then no tangent can be drawn. 

c) If a point lies outside the circle, then two tangents from this point can be drawn. 

 

Construction of a tangent to a circle at a point lies on it. (By two methods) 
 

Method – 1  : By using the Centre of Circle. 

Step – 1 : Take a point O as center and draw a circle 

of given radius. 

Step – 2 : Take a point P on the circle, at which we 

want to draw a tangent. 

Step – 3 : Join OP, which is the radius of Circle. 

Step – 4 : Take OP as base and construct < OPT = 900 

at P.  

Step – 5 : Produce “TP to T/ to get the required tangent TPT/ 

y0 x0 

Y X 

C 

B A 

P 
T T

/
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Method – 1I  : Without using the center of Circle. 

Step – 1  : Draw a circle of given radius r cm 

and take a point P (at which we want 

to draw a tangent) on the circle. 

Step – 2  : Draw any chord PQ through the 

given point P on the circle. 

Step – 3  : Take a point R in either the major arc 

or minor arc and join PR and QR.  

Step – 4  : Taking PQ as base, construct               

<  QPY equal to < PRQ and on the opposite side of “R”. 

Step – 5  : Produce YP to X to get the tangent XPY. 

Construction of Tangents to a circle from a point outside the circle: 

If a point lies outside the circle, then there will be two tangents to the circle from this 

point. These tangents can be drawn in two cases which are given below: 

CASE – 1  : When the center of circle is given. 

Step – 1  : Draw a circle with center O and take a 

point P outside it. 

Step – 2  : Join OP and bisect it. Let its mid-point 

be M, then MP = MO. 

Step – 3  : Taking M  as center and MO or MP as 

radius draw a dotted circle which 

intersects the given circle at Q and Q/ 

(say). 

Step – 4  : Join PQ and PQ/ . 

 Thus PQ and PQ/ are the required tangents drawn to the circle from the 

external point P. Here we observe that PQ = PQ/. 

 

X 

Y 
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Case – II :  When the center of the circle is unknown. 

Step – 1  : First draw the circle and then two non-parallel chords of the circle. 

Step – II  : Draw the perpendicular bisectors of both chords which intersect each 

other at a point say O. Then this point O gives the center of given circle. 

Now use the steps given in case – 1 to draw the tangents 

 Construction of tangents to a circle when angle between them is given 

Sometimes, angle between two tangents (or pair of tangents) is given and we have to 

draw the tangents. Then, we use following steps of 

constructions: 

Step – 1  : First, draw the given circle with center O 

and radius r cm. 

Step – 2  :  Draw any diameter say AOQ of this circle. 

Step – 3  : Make given angle  at center O with OQ 

(say) as base which intersects the circle at 

point R (say) or draw the radius or meet the circle at R such that  < QOR 

=  

Step – 1  : Now, draw perpendiculars to OA at A” and OR at R which intersects each 

other at a point say P. 

 The AP and RP are the required pair to tangents to given circle inclined at 

angle 

 

EXERCISE 
 

Q.1 Divide a line segment of length 9.6 cm in the ratio of 5:3. Measure the two parts. 

Q.2 Draw a line segment of length 7.7 cm and divide it in the ratio 3:4. 

Q.3 Construct a triangle similar to given triangle ABC, where AB = 6 cm, BC = 7 

cm and AC = 8 cm with its sides equal to 
3

 4  
 of the corresponding sides of triangle 

ABC.  

Q 

R 




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Q.4 Construct a triangle similar to a given triangle ABC whose sides are 6 cm, 7 cm 

and 8 cm with its sides equal to 
5

3 
 of the corresponding sides of a triangle ABC. 

Q.5 Draw an equilateral triangle ABC of each side 4 cm. Construct a triangle similar 

to it and of scale factor 
3

5
 . Is the new triangle also an equilateral? (Yes No) 

Q.6 Draw two tangents to a circle of radius 4 cm from a point “P” at a distance of 7 

cm from its center. 

Q.7 Draw two tangents from the end points of the diameter of a circle of radius 4 cm. 

Are these tangents parallel?      (Yes / No) 

Q.8 Draw a circle of radius 1 cm. From a point P, 2.2 cm apart from the center of the 

circle. 

Q.9 Construct a pair of tangents to circle whose radius is 6.5 cm are inclined to each 

other at angle of 300. 

Q.10 Draw a pair of tangents to a circle of radius 3 cm which are inclined to each other 

at an angle of 450.  

Q.11 Construct a ∆ ABC in which BC = 13 cm, CA = 5 cm, AB = 12 cm. Draw its 

incircle and measure it radius. 

Q.12 Draw a pair of tangents to circle of radius 3 cm that are inclined to each other at 

an angle of 500. 

Q.13 Value Based Questions 

a) Sanjeev have a piece of cloth of 8 cm long. He decided to divide this piece into 

two “A” and “B” internally in the ratio of 3:4. 

i) Draw a construction of above problem. 

ii) If Sanjeev gave 4th part of the piece of cloth to the person “A”, then what 

value is violated by Sanjeev? 

Q14 Geometrically divide line segment of length 8.4 cm in the ratio of 5:2. 

Q.15 Construct a ∆ ABC similar to a given isosceles ∆ PQR with QR = 6 cm, 

PR=PR=5 cm such that each side is 6/7th of the corresponding sides of ∆  PQR. 

Q.16 Draw a circle of diameter 8 cm, from a point “P” 7 cm away from its center. 

Construct a pair of tangents to the circle. 
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Q.17 Draw a right angled triangle ABC, in which BC = 12 cm, AB = 5 cm < B= 900. 

Then construct a triangle similar to it and of scale factor 2/3, is the new triangle 

also a right angle triangle. 

Q.18 Draw a circle of radius 4 cm. Construct a pair of tangents on it, so that they are 

inclined at 600. 

Q.19 Draw a circle of radius 4 cm. Take two points P & Q on one of its extended 

diameters, each at a distance of 9 cm from its center. Draw tangents to the circle 

from these two points “P & Q”. 

Q.20 Construct a triangle ABC, in which AB = 5 cm, <A = 300 and AC = 6 cm. Then 

construct a triangle whose sides are 4/3 of the corresponding sides of triangle 

ABC. 

Q.21 Draw a triangle ABC with BC = 7 cm , < B = 450 & < C = 600. Then construct 

another triangle whose sides are 3/5 times of the corresponding sides of triangle 

ABC& justify your construction. 
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1 Mark Questions 

Q1. A line segment of length 20 cm is divided in the ratio of 2:3, the measure of 

the two parts in the given ratio respectively would be  

a)  8 cm, 12 cm b) 4 cm, 8 cm c)  4 cm, 12 cm d)  4cm, 9 cm  

Q.2 A line segment of length 25 cm in divided in the ratio2:3, the measure of the 

two parts in the given ratio respectively would be 

 a) 15 cm, 10 cm  b)  10 cm, 15 cm  c) 9 cm, 6 cm d)None 

Q.3 To construct a pair of tangents to a circle at an angle of 600 to each other, it 

is to draw tangents at end points of those two radii of the circle, the angle 

between them should be 

 a) 1000   b) 900  c) 1800 d) 1200  

Q.4 A pair of tangents can be constructed from a point to a circle of radius 3.5 

cm situated at a distance of ………….. from the center 

 a) 3.5 cm   b) 2.5 cm  d) 5 cm d) 2 cm 

Q.5 To construct a triangle ABC and then a triangle similar to it whose sides are 

2/3 of the corresponding sides of the first triangle. A ray “AX is drawn where 

multiple points at equidistance are located. The last point to which point “B” 

will meet the ray AX will be 

 a) A1   b) A2  c) A3 d) A4 

Q.6  To draw a pair of tangents to a circle which are inclined to each other at an 

angle of 450. It is required to draw tangents at the end points of those two 

radii of the circle, the angle between 

 a) 1350   b) 1550  c) 1600 d) 1200 

Q.7 How many tangents can be drawn from a point out to a circle? 

 a) 1   b) 2  c) 3 d) None 

Q.8 The lengths of two tangents drawn from a point outside to a circle are ……….. 

(equal /not equal). 

ANSWER 

Q.1 (a)  Q.2 (b)  Q.3 (d) Q.4 (c) 

Q.5 (c)  Q.6 (a)  Q.7 (b) Q.8 equal  



CLASSX Realnumbers:-

EUCLIDSDivisionLemmaandAlgorithm

Euclid’sdivisionlemmatellsusaboutdivisibilityofintegers.Itstatesthatanypositive

integer“a’canbedividedbyanyotherpositiveinteger‘b’inasuchawaythatitleavesa

remainderr (wherer<b),Wemayrecognizethisastheusuallongdivisionprocess;

Euclid’sdivisionlemmaprovidesastepwiseproceduretocomputetheHCFofanytwo

+veintegerswhichisknownasEuclid’sdivisionalgorithm.

Euclid’sdivisionlemma:statesthat,foranytwopositiveintegerssayaandb,there

existstwouniquewholenumberssayqandr,suchthat

a=bq+r,where0≤r<b

Herea=Dividend,b=Divisor,q=Quotientandr=Reminder

Itcanbewrittenas

Dividend=(Divisor×Quotient)+Reminder

Note:ALemmaisaprovenstatementusedforprovinganotherstatement.

Euclid’sDivisionAlgorithm :

Euclid’sdivisionalgorithm isatechniquetocompletethehighestcommonfactor(HCF)

oftwoorthreegiven+veintegers.

Accordingtothis,theHCFofanytwopositiveintegersaandbwitha>bisobtainedas

follows.

StepIApplythedivisionlemmatofindqandrwherea≠bq+r, 0≤r<b.

StepIIIfr=0,theHCFisbIfr≠0applyEuclid’slemmatobandr.

StepIIIContinuetheprocesstilltheremainderiszero.Thedivisoratthisstagewillbe

HCF(a,b)

MethodsofFindingHCFofthreenumbersbyusingEuclid’sDivisionAlgorithm

Example:FindtheHCFof180,252and324byusingEuclid’sDivisionLemma.

StepIArrangethegiventhreenumbersbea,b,csuchthata>b>c.

Givennumbersare180,252and324.

324>252>180.

StepIIHCFoftwonumbersaandbbyEDAsayd
NowonapplyingEDLfor324and252.weget

324=(252x1)+72
Here72≠0
SoagainapplyEDLwithdividend252andnewdivisor72,weget

252=72x3+36



Hereremainder=36≠0

SoagainapplyingEDLwithnewdividend72andnewdivisor36,weget

72=36x2+0.

HereR=0.

SoHCFof324and252is36.

StepIII:-Now,findtheHCFoftwonumbers(remainingnumbers)andd

(HCFofaandbbyEDA.

SoapplyingEDLfor180and36.

Weget180=36×5+0

R=0

SoHCFof180and36is36

StepIVTheHCFobtainedinstep3isrequiredHCFofgiventhreenumbers

HenceHCFof324,252and180is36.

FundamentalTheorem ofArithmeticPrimeandCompositenumbers’

Anumberiscalledaprimenumberifithasnofactorotherthan1andthenumberitself

e.g.2,3,5,7,13,19….areprimenumbers.

Anumberiscalledacompositenumberifithasatleastonefactorotherthan1and

itself.

e.g.4,6,8,10,….188arecompositenumbers.

Note:-1isneitherprimenorcomposite.

2,isthesmallestprimenumber.Itistheonlyevennumber.

Thesmallestcompositeevennumberis4andsmallestcompositeoddnumberis9.

Primenumberhaveonlytwofactors1anditself.

FactorofaNumber

Ifanumberdividesanothernumberexactly(withoutleavinganyremainder),thanthe

numberwhichdividesiscalledafactorofthenumberthathasbeendivided.

e.g1,2,3,4,6,12arethefactorsof24.

FundamentalTheorem OfArithmetic

AccordingtotheFundamentaltheorem ofarithmetic,everycompositenumbercanbe

written(factorized)astheproductofprimesandthisfactorizationisunique,apartfrom

theorderinwhichtheprimefactorsoccur.

FundamentalTheorem ofArithmeticisalsocalledUniquefactorizationTheorem.

Compositenumber=Productofprimenumbers.

OR

Anintegergreaterthan1,eitherbeaprimenoorcanbewrittenasaproductofprime



factors.

HCFandLCM

ByPrimeFactorizationMethod:

ThemethodoffindingHCFandLCM oftwoormorepositivenumbersbyusing

Fundamentaltheorem ofarithmeticiscalledprimefactorizationmethod.Inthismethod

wefirstexpressthegiventwoormoreno’sastheproductofprimefactorsseparately

,then

1.HCFoftwoormorenumbers=Productofthesmallestpowerofeachcommon

primefactorinvolvedinthenumbers.

2.LCM oftwoormorenumbers=Productsofthegreatestpowerofeachprime

factorinvolvedinthenumbers,withhighestpower.

RelationbetweennumbersandtheirHCFandLCM .

1.Foranytwo+veintegersaandb,therelationbetweenthesenumbersandtheir

HCFandLCM is

HCF(a,b)×LCM (a,b)=a×b

HCF(a,b)=
a×b

LCM (a,b)

Or

LCM (a,b)=a×b .
a×b

HCF(a,b)

2.Foranythreepositiveintegersa,bandc,therelationbetweenthesenumbers

andtheirHCFandLCM is

HCF(a,b,c)=
a×b×c×LCM(a,b,c)

LCM ×LCM ×LCM(a,b) (b,c) (c,a)

Or

LCM (a,b,c)=
a×b×c×HCF(a,b,c)

HCF ×HCF ×HCF(c,a)(a,b) (b,c)



RevisitingRationalandIrrationalNumbers,DecimalExpansionofRational

numbers.

Realnumbers:

Anumberwhichiseitherrationalorirrationaliscalledarealnumber.Different

componentsofrealnumberscanbeunderstoodwiththehelpoffollowingflow

diagram

Realnumbers

Rationalnumbers Irrationalnumbers



-3,0,7, , ,…. 5 , 2 ……
11

2

-3

5

4

7
2, 3 6, 5

Integers Nonintegers

..-2,-1,0,1,2…. , ,
11

2

-5

7

-3

5

Negativeintegers Wholeno’s(non-negativeintegers)

…..-3,-2,-1 0,1,2,3…..

Zero Naturalnumbers

1 PositiveIntegers

1,2,3,………..

Rationalnumbers:-Anumberthatcanbeexpressedas wherep,qareintegersandq≠0is
p

q

calledarationalnumber.

e.g , , etc..
3

5
7

9

13

15

-7

3

Irrationalnumbers:Anumberthatcannotbeexpressedintheform wherep,qareintegers
p

q

and q≠0iscalledirrationalnumber.

e.g , ,π, ,0.1011011101111…….etc.2, 3 15 2
-

3

Coprimeintegers:Apairofintegershavingnocommonfactorsotherthan1(or-1)arecalled



coprimeintegers.

e.g(1,3),(-2,5),(6,35)etcarecoprimeintegers.

Theorem :Letpbeaprimenumberandabeapositiveinteger.Ifpdividesa2thenpdividesa

Given:Letpbeaprimenumberandabeapositiveintegersuchthatpdividesa2.

Toprove:Pdividesa.

Proof:Weknowthateverypositiveintegercanbeexpressedastheproductofprimes

Soleta=p1,p2,…..pn.

Wherep1,p2,p3…pnareprimesnotnecessarilyalldistinct.

Thena2=(p1,p2…pn)p1,p2,…pn).

a2=(p1,p2…pn)

Nowletpdividesa2.

Pisaprimefactorofa2.

Pisoneofp1,p2….pn.

Sincebyusinguniquenessofthefundamentaltheorem ofarithmetictheonlyprimefactorofa2

arep1,p2…pn

Pdividesa |a=p1,p2…pn|

Thuspdividesa2 |pdividesa.Henceproved.

Questions:1Marks

Q1.Arethefollowingstatementstrueorfalse?

(i) Thenumber3ncanendwiththedigit0foranyx∈N.

Q2.(ii)Every+veoddintegerisoftheform 2q+1whereqissomewholenumber.

Q3.Everycompositenumbercanbeexpressedasaproductof

(A)Coprimes (B)Primes (C)Twinprimes (D)None.

Q4.Thedecimalexpansionifarationalnumberisalways



(A)Non–terminating (B)Non–terminatingandnonrepeated (C)Terminatingornon–

terminatingrepeated(D)None

Q5.Primefactorsif4050is

(A)2×33×5 (B)2×34×5 (C)2×34×52 (D)2×34×53

Q6.IfP2isevenintegerthenpisan

(A)Oddinteger (B)Eveninteger (C)Multipleof3 (D)None

Q7.…………….Isaprovenstatementwhichisusedtoproveanotherstatement.

(A)Lemma (B)Axiom (C)Theorem (D)Algorithm

Q8.Thenumber0.57 inthe form q≠0is
p

q

(A) (B) (c) (D)
26

45

13

27

57

99

13

29

Questions:2Marks,3Marks,and4Marks.

1.Anumberwhendividedby53gives34asquotientand21asremainder.Findthenumber

.

2.InEuclid’sdivisionlemmaa=bq+r,where0≤r<b.Whatisa?

3.UseEuclid’sdivisionalgorithm tofindtheHCFof(i)650and1170.(ii)870and225.

4.Theproductoftwoconsecutivepositiveintegersisdivisibleby2.Isthisstatementtrue

orfalse.Givereasons.

5.UseEDAtofindtheHCFofthefollowingthreeno’s441,567,and693.

6.Provethat isanirrationalnumbers?3

7.Provethat isanirrationalnumber?2

8.Provethat6+ isirrationalnumber.2

9.Showthat( + )2isanirrationalnumber?3 5

10.Whatistheconditionforthedecimalexpansionofarationalnumbertoterminate?

Explainwithanexample.

11.Expressthenumber0.3178intheform ofrationalnumber .
a

b



12.Write98asproductofitsprimefactors.

13.Ifaisrationaland isirrational,thenprovethat(a+( )isirrational.b b

14.Checkwhether4ncanendwiththedigit0foranynaturalnumbern.

15.SateUniqueFactorizationTheorem .

16.Checkwhether3ncanendwithdigit0foranynaturalnumbern.

17.InEDL,thevalueofr,whena+veintegeraisdividedby3are0and1only.Isthis

statementtrueorfalse?Justifyyouranswer.

18.Forwhatvalueofn,2n×5nendswith5?

19.Theproductofthreeconsecutivepositiveintegersisdivisibleby6.Isthisstatement

trueorfalse?Justifyyouranswer.

20.21.22.Withoutactuallyperformingthelongdivision,Statewhetherthefollowing

rationalnumberswillhaveaterminatingdecimalexpansionornot.Alsowritethe

terminatingdecimalexpansion,ifexist

(i) (ii) (iii)
3

8

31

343
14588

625

23.If isarationalnumber,findthedecimalexpansionofit,whichterminates.
13

125

24.Explain,why(3x5x7)+7isacompositenumber?

25.Express1001asaproductifitsprimefactors?

26.IfHCF(6,a)=2.LCM (6,a)=60.Thanfindthevalueofa

27.StateEuclid’sDivisionLemma.

28.Findtworationalnumbersandtwoirrationalnumbersbetween and .2 3

AnswersofObjectives

01.True

02.True

03.Primes

04.C

05.a

06.b



07.a

08.c



1

Chapter2

POLYNOMIALS

INTRODUCTION:

Expressionslike4x+2,2y2-3y+4,5x3-4x2 +x-√2;7x6- x4+4x2+x-8etcarecalled
3

2

Polynomials.

Generalform ofaPolynomial:Analgebraic

Expressionoftheform P(x)=a0+a1+a2+a2x2+a3x3+------------+anxnwhere

an≠0iscalledaPolynomialinvariablexofdegreen.

Herea0,a1,a2,a3--------,anarerealnumbersandeachpowerofxisanon-negative

Integer.

ThehighestPowerinxofthePolynomialiscalledthedegreeofthePolynomial.

TherepresentationofthePolynomialintheascendingordescendingorderofthe

powersofthepolynomialiscalledthestandardform ofthePolynomial.

ItisthedegreeofthePolynomialthatclassifiesPolynomials.Thedifferenttypesofthe

Polynomialareasfollows

 APolynomialofdegreeZeroiscalledaConstantPolynomial.

 APolynomialP(x)=ax+bofdegree1iscalledalinearPolynomial.

 APolynomialP(x)=ax2+bx+cofdegree2iscalledquadraticPolynomial.

 APolynomialP(x)=ax3+bx2+cx+dofdegree3iscalledacubicPolynomial.

 A PolynomialP(x)= ax4+bx3+cx2+dx+eofdegree4 iscalled a bi-quadratic

Polynomial

WealsoclassifyPolynomialsonthebasisofnumberofterms

1.ZeroPolynomial:ifallthetermsofaPolynomialarezeròse.g.0.xn+0.xn-1+0.xn-2+0.xn-

3+---0.x+0thenitiscalledazeroPolynomial.ThedegreeofazeroPolynomialisnot

defined.

2.Monomial:APolynomialofonesingleterm iscalledamonomiale.g.2x, x2y;2x2yz
3

4

etc.
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3.Binomial:APolynomialhavingtwotermsiscalledabinomiale.g.2x+1;x+y;3x2y+z;

3xy+2xetc.

4.Trinomial:APolynomialhavingthreetermsiscalledaTrinomiale.g.x+y+z;2x-3y-4;

2x2y+3xy2-4xyetc.

5.Quadrinomial:A Polynomialhaving four terms is called a quadrinomiale.g.

2x+3y+5z+6;3x-y+5z-xyetc.Andsoon.

IngeneralaPolynomialmeanshavingmanytermssay5,6,7,10etc

ConsiderthePolynomial,P(x)=x2-3x-4.Puttingx=2inthePolynomialwegetP(2)=

22-3(2)-4=4-6-4=-6 thevalue“-6’’isobtainedbyreplacingxby2inx2-3x-4isthe

valueofPolynomialx2-3x-4atx=2.

 IfP(x)isaPolynomialinxandifkisanyrealnumberthenthevalueobtainedby

replacingxbykinP(x)iscalledthevalueofp(x)atx=kandisdenotedbyP(k).

AgainconsiderP(x)=x2-3x-4.

P(-1)=(-1)2-3(-1)-4=1+3-4=0

P(4)=42-3(4)-4=16-12-4=16-16=0 Here-1and4arecalledtheZeròsofthe

Polynomial.

ZeroofPolynomial:ArealnumberkissaidtobeazeroofaPolynomialP(x)ifP(k)=0

 Geometrically,thezerosofaPolynomialP(x)arepreciselythexcoordinatesofofthe

points,wherethegraphofy=P(x)intersectsthexaxis.

 AquadraticPolynomialcanhaveatmosttwozerosandacubicPolynomialcanhave

atmostthreezeros.

 IngeneralaPolynomialofdegree‘n’hasatmost‘n’zeros.

Relationbetweenzerosandco-efficientofPolynomial

1. ForLinearPolynomialax+b;a≠0

x=- herezeroofalinearPolynomialisK=- =-
b

a

b

a

constant

co-efficientofx

2.ForquadraticPolynomial:ax2+bx+c;a≠0

Ifα,βarezerosofthisquadraticPolynomial.
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Thenthesum ofzeros=α+β= =-
co-efficientofx

co-effiecientx
2

b

a

Productofzeros=αβ=constantterm/co-efficientx2=
c

a

3.CubicPolynomial:ax3+bx2+cx+d;a≠0

Letα,β,YbethezerosofcubicPolynomial

Thensum ofzeros=α+β+γ=- =-
co-efficientofx

2

cofficientofx
3

b

a

Productofzerostakentwoatatime=αβ+βγ+γα= =
co-efficientofx

cofficientofx
3

c

a

Productofzeros=αβY= =
constantterm

cofficientofx
3

d

a

FORMATIONOFPOLYNOMIALS:

AquadraticPolynomialwhosezerosareαandβisgivenbyP(x)=x2-(α+β)x+αβ.

i.e.P(x)=x2-(sum ofzeros)x+Productofzeros

 AcubicPolynomialwhosezerosareα,β,γisgivenby

P(x)=x3 ̶ (α+β+γ)x2+(αβ+βγ+γα)x-αβr

Formoregeneralform ofaPolynomialdevelopment.

Example:letthesum andproductofzerosofaquadraticPolynomialbe ;2
1

3

Sol:letax2+bx+cbeaquadraticPolynomial.

Letα,β,beitszeros

...Sum ofzeros=α+β=-b/a= = Makingdenominatorssame2
32

3

Productofzeros=αβ= = =
c

a

1

3

1

3

Settinga=3,thecommondenominatoroftheabovetwoequations

...–b=3 =>b=-3 andc=12 2
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SoonequadraticPolynomialwhichfitsthegivenconditionis3x2-3 x+12

Butwecanseta=anymultipleof3say=3K,wecancheckotherquadraticPolynomials

fittingaboveconditionswillbeofform K(3x2-3 x+1)2

SimilarrelationholdsbetweenthezerosofacubicPolynomialanditsco-efficientandfor

otherhigherdegreePolynomialsaswell.

ThezerosofaquadraticPolynomialax2+bx+c;a≠0arepreciselythex-coordinatesofthe

pointswheretheparabolarepresentingy=ax2+bx+cintersectsthex-axis

Infact,foranyquadraticpolynomialax2+bx+c,a≠0thegraphofthecorresponding

equationy=ax2+bx+chasoneofthetwoshapeseitheropenupwardslike ∪oropen

downwardslike∩dependingwhethera>0ora<0thesecurvesarecalledParabolas.

(Forgraphsseethetextbook)

ExtremevaluesofquadraticPolynomials:

Letax2+bx+cbeaquadraticPolynomial:a≠0

Thenax2+bx+c=a =a =a( + x+x
2 b

a

c

a) { +(x+
b

2a)
2

(-
c

a

b
2

4a
2)} { +(x

+b

2a)
2

4ac-b
2

4a }
CaseIwhena>0thenax2+bx+c≥a =

4ac-b
2

4a
2

4ac-b
2

4a

...Minimum valueofax2+bx+cis
4ac-b

2

4a

Whichoccurswhenx=-
b

2a

CaseIIWhena<0,thenax2+bx+c≤
4ac-b

2

4a

Example:LetP(x)=x2−5x+6 Herea=1,b=-5 c=6

a>0,Minimum valueofax2+bx+cis
4ac-b2

4a

∴Minimum valueofx2-5x+6is = =-
4×1×6-(-5)2

4×1

24-25

4

1

4
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Whichoccursat=− =− =
b

2a (-5

2(1)) 5

2

Example2 LetP(x)=−x2+5x+6bethequadraticPolynomial.Herea<0;a=−1,b=5;

c=6

Themax.Value= = = = =
4ac-b2

4a

4 6-(-1) 52

4(-1)

-24-25

4

-49

-4

49

4

Whichoccursatx=− = − =
b

2a

5

2(-1)

5

2

DIVISIONALGORITHM FORPOLYNOMIALS:

Ifp(x)andg(x)aretwopolynomialswithg(x)≠0,thenwecanfindpolynomialsq(x)and

r(x)suchthat

P(x)=g(x)×q(x)+r(x)

Wherer(x)=0ordegreeofr(x)∠degreeofg(x).

 Ifr(x)=0theng(x)isafactorofp(x)

Dividend=Divisor× Quotient+Reminder

Factorization:
26

3

A. Bysplittingmiddleterm

Example1:LetP(x)=x2-5x+6 (−2)+(−3)=−5

Sol:P(x)=x2-2x-3x+6 and

=(x)(x−2)−3(x−2) (−2)×(−3)=6

∴P(x)=(x−2)(x−3)
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Example2:LetP(x)=x2+5x+6
26

3

P(x)=x2+2x+3x+6 2+3=5

=x(x+2)+3(x+2) 2×3=6

HenceP(x)=(x+2)(x+3)

Example3:LetP(x)=4x2+8x+3 4×3=12

Sol:P(x)=4x2+2x+6x+3
212

3

=2x(2x+1)+3(2x+1) 2+6=8

P(x)=(2x+1)(2x+3) 2×6=12

B.FactorizationusingReminderTheorem:

Statement:ifthepolynomialf(x)isdividedbyx−a,thenthereminderisequalto

f(a).

Iff(a)=0,thereminderwhenf(x)isdividedbyx−aiszero.Thenf(x)isdivisible

byx−ai,e.(x−a)isafactoroff(x).

Example:Letpolynomialf(x)=x2−4x+4

Heref(2)=22-4(2)+4=4−8+4=0

∴ X−2isafactorofx2−4x+4.

Theotherfactoroftheexpressioncanbefoundout.similarlyorbytakingoutx−2

asafactorofexpression(longdivisionmethodcanbeused)

 Itiswiseto explainremindertheorem oncemoreinorderto explainthe

procedureoffactorizingapolynomialofdegreemorethanorequalto3.

 ForaquadraticpolynomialP(x)=ax2+bx+c;a≠0 D=b2−4ac

a)IfD=0;P(x)isaperfectsquare,havingtwoequalfactorse.g.x2−4x+4

HereD=(−4)2−4(1)(4)=16−16=0
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Wewritex2−4x+4=x2−4x+4=x2−2×2×x+22=(x−2)2

=(x−2)(x−2)

b)IfD>0(+ve);P(x)willhavetwodifferentfactors

c)IfD<0(−ve);NoLinearfactorspossibleforP(x)

e.g.x2+x+1;HereD=12−4(1)(1)=−3<0

=>x2+x+1cannotbefactorisedintolinearfactors.

 IfP(x)=ax2+bx+candD=0

Thenax2+bx+c=a(x
+b

2a)
2

VERYSHORTANSWERTYPEQUESTIONSS

Q1:-ifoneofthezeroofquadraticpolynomialx2+3x+K is2,thenthevalueofKis

(a)10 (b) −10 (c) 5 (d) −5

Q2:-Aquadraticpolynomialwhosezerosare−3and4is

(a)X2−x+12 (b) x2+x+12 (c) x2−x−12 (d) x2−7x−12

Q3 Therelationbetweenthezerosandco-efficientofthequadraticpolynomialas

ax2+bx+cis

(a) α+β= (b) α+β= (c) α+β= (d) α+β=
c

a

b

a

-c

a

-b

a

Q4 Thezerosofthepolynomialx2+7x+10are

(a)2and5(b)−2and5 (c)−2and−5(d)2and−5

Q:-5Therelationship betweenzerosand co-efficientofthequadraticpolynomial

ax2+bx+cis
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(a)α⨯Ȼ= (b)α⨯Ȼ= (c)αβ= (d)αβ=
c

a

-b

a

-c

a

b

a

Q6 α,βarethezerosofthepolynomialf(x)=x2+x+1then + =
1

α

1

β

(a)0 (b) 1 (c) −1 (d) Noneofthese

Q7 Ifthesum ofzerosofthepolynomialf(x)=2x2−3kx2+4x−5is6,thenvalueofkis

(a)2 (b)4 (c) −2 (d)−4

Q8:- ThezerosofapolynomialP(x)arepreciselythex−coordinatesofthepoints,

wherethegraphofy=P(x)intersectsthe

(a)x−axis (b)y-axis (c)origin (d) noneofthese.

Q9:- Aquadraticpolynomialcanhaveatmost-------Zeros

(a)0 (b) 1 (c) 2 (d)3

Q10:- Apolynomialofdegreenhasatmost-----zeros

(a)0 (b)n+1 (c)n (d)n−1

Q11:- whichofthefollowingisnotapolynomial?

(a) x2−2 x+3 (b) x3−5x2− x−1 (c)x+ (d)5x2−3x+3 3
3

2

1

2

1

x
2

Q12:-Ondividingx3+3x2+3x+1byx+1thereminderis

(a)0 (b)1 (c)2 (d)3

Q13:-aquadraticpolynomialwhosesum andproductofzerosare−5and6 is

(a)x2−5x−6 (b)x2+5x−6 (c)x2+5x+6 (d)Noneofthese

Q14:- whicharethezerosofP(x)=x2+3x−10

(a)5,−2 (b)−5,2 (c)−5,−2 (d)noneofthese.

Q15:- ArealnumberKiscalledazeroofpolynomialf(x)then

(a)f(k)=−1 (b)f(k)=1 (c)f(k)=0 (d)f(k)=−2

Q16:- whichofthefollowingispolynomial:
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(a)x2+ (b)2x2−3 +1 (c)x2+x−2+7 (d)3x2−3x+1
1

x
x

Q17:-ifthesum ofthezerosofthepolynomial3x2−kx+6is3thenthevalueofkis

(a)3 (b)−3 (c)6 (d)9

S.AType:2Markseach

Q1:- if2x−1 and x+2arethelengthandbreadthofarectangleincentimetres.Find

itsareaA(x).

Q2:- if2x−1andx+2 arethelengthandbreadthofarectangleincentimetres.For

whatvalueofxitwillbecomeasquare?

Q3:- ifA(x)=2x2−7x+6betheareafunctionofarectangle.finditslengthandbreadth.

Q4:- Fillintheblanks:

Aquadraticpolynomialax2+bx+ccanbefactorisedinto

(i)two----------ifD>0

(ii)Two------------ ifD=0

(iii)CannothavetwolinearfactorsifDis--------

Q5:- ifP(x)=3x3−2x2+6x−5 ; FindP(2)

Q6:- Drawthegraphofpolynomialf(x)=x2−2x−8Readthezerosofpolynomialfrom

thegraph.

Q7:- Drawthegraphofpolynomialf(x)=−4x2+4x−1

Readthezerosfrom thegraph.

Q8:- FindthequadraticPolynomialwhosezerosare
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and
3-3

5

3+ 3

5

Q9:- Matchcolumn‘A’withcolumn‘B’

A B

(i) P(x)bepolynomial,g(x)the (a)P(x)andg(x)areof

Divisorq(x)thequotientandr(x) samedegree

Thereminderthendivisionalgorithm

Iswrittenas

(ii)Remainderr(x)iszeroif (b)lessthandegreeofg(x)

(iii)IfP(x)isdividedbyg(x) (c)P(x)=g(x)×q(x)+r(x)

anddegreeofquotientiszero

RelationbetweenP(x)andg(x)

(IV)Degreeofr(x)isalways (d)g(x)isfactorofP(x)

Q10:-If2and-3arezerosofthepolynomial x2+(a+1)x−b.Thenfindthevaluesofa

andb.

Q11:- Ondividingx3−3x2+x+2byapolynomialg(x),thequotientandremainderwere

x−2and−2x+4respectively.Findg(x).

Q12:- Iftheproductofzerosofapolynomialax2−6x−6is4.Findthevaluesof‘a’.

Q13:- Writeaquadraticpolynomial,sum ofwhosezerosare2 andtheirproductis2.3

Q14:- Findthesum andproductofzerosofP(x)=2(x2−3)+x.

L.AType 3markseach

Q1. Findthezerosofthequadraticpolynomial6x2−7x−3andverifytherelationship

betweenthezerosandtheco-efficient.

Q2. Findaquadraticpolynomial,thesum andproductofwhosezerosare and−2
3

2

Q3. Ifonezeroofthequadraticpolynomialx2+3x+kis2,thenfindthevalueofk.
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Q4. Giventhatoneofthezerosofthecubicpolynomialax3+bx2+cx+diszero,then

findtheproductoftheothertwozeros.

Q5. Ifoneofthezerosofthecubicpolynomialx3+ax2+bx+cis−1,thenfindthe

productoftheothertwozeros.

Q6. Ifoneofthezeròsofthequadraticpolynomial(k−1)x2+kx+1is−3,thenfind

value

ofk.

Q7. Ifthezeròsofthequadraticpolynomialx2+(a+1)x+bare2and−3,thenfind

thevaluesof‘a’and‘b’

Q8. Ifα,βarezeròsofthequadraticpolynomialx2−(k+6)x+2(2k-1).Findvalueofkif

α+β= αβ
1

2

Q9. Ifpolynomial6x4+8x3−5x2+ax+bisexactlydivisiblebythepolynomial2x2−5,then

findthevaluesofaandb

Q10. Findacubicpolynomialwhosezeròsare3, and−1.
1

2

Q11. Verifythat5,−2and arethezeròsofthepolynomialP(x)=3x2−2x2−5x+6.
1

3

Q12. Findthequotientandremainderwhen4x3+2x2+5x−6isdividedby2x2+3x+1

Q13. Ondividingx4−5x+6byapolynomialg(x),thequotientandremainderwere−x−2

and−5x+10respectively.Findg(x).

Q14. Giventhat iszeroofthecubicpolynomial6x3+ x2−10x−4 .finditsother2 2 2

twozeròs.

Q15. Ifα,βarethezerosofpolynomialf(x)=6x2+x–2findthevalueof

+
α

β

β

α

Q16. Findvalueofksothatx2+2x+kisafactorof2x4+x3−14x2+5x+6.

VERYLONGANSWERTYPE (4markseach)

Q1. Ifthepolynomialx4−6x3+16x2−25x+10isdividedbyanotherpolynomialx2−2x+k,

thenremaindercomesouttobex+a.Findkanda.
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Q2 Ifα,β arethezeròsofthequadraticpolynomialP(x)=x2−3x−2,then find a

quadraticpolynomialwhosezeròsare and .
1

2α+β

1

2β+α

Q3 Ifα,β are the zeròsofquadraticpolynomialP(x)=2x2−5x+7,then find a

quadraticpolynomialwhosezeròsare2α+3βand3α+2β.

Q4. Ifα,βarethezeròsofpolynomialf(x)=x2−P(x+1)−c,showthat(α+1)(β+1)=1−c

Q5. Whatmustbe subtracted from 8x4+4x3−2x2+7x−8.So thatthe resulting

polynomialisexactlydivisibleby4x2+3x+2.

Q6. Whatmustbeaddedtothepolynomial4x4+2x3−2x2+x−1sothattheresulting

polynomialisexactlydivisiblebyx2+2x−3

Q7. Findallthezeròsofthepolynomialx4−6x3−26x2+138x−35,iftwoofitszeròsare

2+ and2− .3 3

Q8. Findvaluesofaandbsothatx4+x3−8x2+ax+bisdivisiblebyx2+1.

Q9. Ifthepolynomialf(x)=x4−6x3+16x2−25x+10isdividedbyanotherpolynomial

x2−2x+k,theremaindercomesouttobex+afindkanda.

Q10. Ifαandβarethezeròsofthequadraticpolynomialf(x)=x2−2x−8,thenfindthe

valueof(i)α−β (ii)α2+β2.

Q11. Divide3x2−x3−3x+5byx−1−x2andverifythedivisionalgorithm.

Q12. Find thezeròsofthequadraticpolynomialf(x)=abx2+(b2−ac)x−bcandverify

therelationshipbetweenthezeròsanditsco-efficients.

Q13. Findaquadraticpolynomial,thesum andproductofwhosezeròsare and2
1

3
respectively.Alsofinditszeròs

ANSWERS

VERYSHORTANSWERTYPE

Q1(b) Q2(c) Q3(d) Q4(c) Q5(a) Q6(c) Q7 (b) Q8(a) Q9 (c) Q10

(c)

Q11(c) Q12(a)Q13(c)Q14(b)Q15(c)Q16(d) Q17(d)

SHORT ANSWER TYPE.
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Q1A (x)=2x2+3x−2Q2x=2 Q3L=2x-3 ;B=x−2

Q4. (i)Distinctreallinearfactors (ii)Equalreallinearfactors

(iii)Dislessthanzero Q523 Q6 4and−2

Q7. , Q8.25x2−30x+6 Q9 (i)(c)(ii)(d) (iii)(a) (iv) (b)
1

2

1

2

Q10. a=0;b=−6 Q11.X2−x+1 Q12.a=− Q13.X2−2 x+2 Q14.Sum=−
3

2
3

1

2
product=−3

LONGANSWERTYPE.

Q1 and− Q2.2x2−2 x−3 Q3.K=−10 Q4. Q5.a-b-1 Q6.
3

2

1

3
2

c

a

K=
4

3

Q7. a=0;b=-6 Q8.K=7 Q9.a=-20;b=-25 Q10.2x3-5x2-4x+3 Q12.2x-2,

R=9x-4

Q13. g(x)=-x+2 Q14 - and-2 Q15. Q16.K=-2
2

2
2

-25

12

27

7

VERYLONGANSWERTYPE

Q1. K=5anda=35 Q2 16x2-9x+1 Q3.2x2-25x+82 Q5.12x-2Q6.61x-65

Q7. -5and7 Q8 a=1andb=7 Q9.K=5anda=-5 Q10.(i) 6(ii)20

Q11. –x3+3x2-3x+5=(-x2+x-1)(x-2) Q12 and Q13.3x2-3 x+1 ;Zeròs
c

b

-b

a
2

are
3 ±2 6

6
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CHAPTER-3

PAIROFLINEAREQUATIONSINTWOVARABLES

 Introduction

 Methodstofindthesolutionpairoflinearequations

 Substitutionmethod

 Eliminationmethod

 Generalmethod(crossmultiplicationmethod)

 Eliminatingconstantmethod

 Applicationoflinearequationsinsolvingpracticalproblems.

Introduction

 Anequationoftheform ax+by+c=0,where a,b,carerealnumbers +a
2

≠0iscalledalinearequationintwovariablesxandy.b
2

Thenumbersaandbarecalledco-efficientofthevariablesofequation

ax+by+c=0,andthenumbercincalledtheconstantoftheequation

ax+by+c=0.

Twolinearequationsisthesametwovariablesarecalledapairoflinear

equationsintwovariables.Themostgeneralform ofapairoflinearequationis

x+ y+ =0a
1

b
1

c
1

x+ y+ =0a
2

b
2

c
2

Wherea1,b1,c1,a2,b2,c2arerealnumbers

Suchthata1
2+b1

2≠0;a2
2+b2

2≠0

ConsistentSystem:Asystem ofsimultaneouslinearequationsissaidtobe

consistent,ifithasatleastonesolution.

Inconsistentsystem:Asystem ofsimultaneouslinearequationsissaidtobe

inconsistent,ifithasnosolution.

Geometrical(i.e.graphical)methodofsolutionofapairoflinearequations:The

graphofapairoflinearequationsintwovariablesisrepresentedbytwolines.

Onlyoneofthefollowingthreepossibilitiescanhappen.

(i)Thetwolineswillintersectatonepoint

(ii)Thetwolineswillnotintersecti.e.theyareparallel.

(iii)Thetwolineswillbecoincident.

1.Ifthelinesintersectatapoint,thenthatpointgives xx

Theuniquesolutionoftwoequations.Inthiscase,

Thepairofequationisconsistent.
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2.ifthelinescoincidesthenthereareinfinitely

manysolutions.Eachpointonthelinebeing

asolution.Inthiscasethepairof x’

equationsisdependent(consistent) 0

3.Ifthelinesareparallel,thenthepairofequations

hasnosolution.Inthiscase,thepairofequation

isinconsistent.Algebraicinterpretationofpair

oflinearequationsintwovariables.Thepairoflinear

equationsbetheselines.

a1x+b1y+c1=0anda2x+b2y+c2=0

(a)If ≠ ,thenthepairoflinearequationshasexactly
a

1

a
2

b
1

b
2

onesolutioni.e(uniquesolution)

(b)If = = thenthepairoflinearequationshasinfinitelymanysolution.
a

1

a
2

b
1

b
2

c
1

c
2

(c)if = ≠ ,thenthepairoflinearequationshavenosolution.
a

1

a
2

b
1

b
2

c
1

c
2

S.no Pairoflines Comparetheratios Graphical

representation

Algebraic

interpretation

1. a1x+b1y+c1=0

a2x+b2y+c2=0

≠
a

1

a
2

b
1

b
2

Intersecting

Lines

Uniquesolution

2. a1x+b1y+c1=0

a2x+b2y+c2=0

= =
a

1

a
2

b
1

b
2

c
1

c
2

Coincident

line

Infinitelymany

solutions

3. a1x+b1y+c1=0

a2x+b2y+c2=0

= ≠ ,
a

1

a
2

b
1

b
2

c
1

c
2

Parallel

lines

Nosolution

X
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ALGEBRAIC METHODSFOR SOLVINGAPAIROFLINEAREQUATIONS:-

(A) SubstitutionMethod:

Stepwisemethodofsolvinglinearequationsby(substitutionmethod)

a1x+b1y+c1=0___(i)

a2x+b2y+c2=0____(ii)

step1:

Findthevalueofonevariablesay‘y’intermsoftheothervariablei.eӿfrom

eitherequation,whicheverisconvenient.

Sayy= ̶ (iii)
a

1

b
1

̶
x

c
1

b
1

Step2:

Substitutethisvalueofyintheotherequationsay(II)andreduceitintoan

equationinonevariablei.eintermsofx,whichcanbesolved.

Step3:

Substitutevalueofxgotinstep2inIIIequationsandgetvalueofy.

Inthiswaywegetvalesofxandy.

Important:sometimeswhiledoingstep2,wegetstatementswithnovariable.If

thisstatementistrue,weconcludethatthepairoflinearequationshasinfinitely

manysolutions.

IfthestatementisFalse,thenthepairoflinearequationshavenosolutionsi.e

theyareinconsistent.

ELIMINATIONMETHOD:

Followingarethestepstosolvethepairoflinearequationsbyeliminations

method:

Step1:_ firstmultiplyboththeequationsbysomesuitablenon-zeroconstantsto

maketheco-efficientofonevariable(eitherxory)numericallyequal.

Step2:- Thenaddorsubtractoneequationfrom theothersothatonevariable

getseliminated.Ifyougetanequationinonevariable,gotostep3.

Ifinstep2,weobtainatruestatementinvolvingnovariable,thenthe

originalpairofequationshasinfinitelymanysolutions.However

Ifinstep2,weobtainafalsestatementinvolvingnovariable,thenthe

originalpairofequationshasnosolutionsi.e.itisinconsistent.

Step3:- solvetheequationinonevariable(xory)soobtainedtogetitsvalue.

Step4:- substitutethisvalueofӿ(ory)ineitheroftheoriginalequationstogetthe

valueofothervariable.
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C) CROSSMULTIPLICATIONMETHOD.

Letthepairoflinearequationsbe x+ y+ =0____(1)a
1

b
1

c
1

x+ y+ =0____(2)a
2

b
2

c
2

Step1:- Multiplyingequation(1)byb2andequation(2)byb1toget

x+ y+ =0____(3)b
2

a
1

b
2

b
1

b
2

c
1

x+ y+ =0______(4)b
1

a
2

b
1
b

2
b

1
c

2

Step2:- subtractingequation(4)from (3)weget.

( - )x+( - )y +( - )=0b
2

a
1

b
1

a
2

b
2

b
1

b
1

b
2

b
2

c
1

b
1

c
2

i.e.( - )x= -b
2

a
1

b
1

a
2

b
2

c
1

b
1

c
2

so x= providedb2a1–b1a2≠0__________(5)
b

1
c

2-
b

2
c

1

-b
2
a

1
b

1
a

2

Step3substitutingthisvalueofxin(1)or(2)weget

Y= ___________________(6)
c

1
a

2-
c

2
a

1

-a
1
b

2
a

2
b

1

Nowtwocasesarise:

CaseI:- a1b2-a2b1≠0⇒a1b2≠a2b1⇒ Կ
a

1

a
2

b
1

b
2

⇒ pairoflinearequationshasuniquesolution

CaseII:- a1b2-a2b1=0⇒a1b2=a2b1⇒ Կ =K(suppose)
a

1

a
2

b
1

b
2

∴ a1=ka2andb1=kb2

Substitutingthevaluesofa1,b1inequation(1)weget

K(a2x+b2y)+c1=0___________(7)

Wesee(7)and(2)canbothbesatisfiedonlyif

C1=Kc2i.e =Kthusifc1=Kc2.Anysolutionofequation(2)willsatisfythe
c

1

c
2

equation(1)

Andviceversasoif = = =K,thenthereareinfinitelymanysolutionsto
a

1

a
2

b
1

b
2

c
1

c
2
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thepairoflinearequations.Ifc1≠Kc2thenanysolutionofequation(1)willnot

satisfyequation(2)andviceversa.

ThereforethepairlinearequationshavenosolutionsWecanwritethesolution

givenbyequation(5)and(6)

Intheform: = =
x

-b
1
c

2
b

2
c

1

y

-c
1
a

2
c

2
a

1

1

-a
1
b

2
a

2
b

1

Inrememberingtheaboveresult,thefollowingdiagram maybehelpfultoyou

x y 1

b1 c1 a1 b

b2 c2 a2 b2

Thearrowsbetweenthetwonumbersindicatethattheyaretobemultipliedand

thesecondproductistobesubtractedfrom thefirst.

Forsolvingapairoflinearequationsbythismethodwewillfollowthefollowing

steps.

Step1:- Writethegivenequationintheform (1)and(2)

Step2:- Takingthehelpofthediagram above,writeequationsasingiven(3)

Step3:- Findxandy,provideda1b2–a2b1≠0
N:B; Step2abovegivesyouanindicationofwhythismethodiscalledthe

cross-multiplicationmethod.

D)CONSTATNTELIMINATIONMETHOD:

Stepstosolvethepairoflinearequationsbyconstanteliminationmethod

x+ y+ =0____(I)a
1

b
1

c
1

x+ y+ =0____(II)a
2

b
2

c
2

Step1:- Dividingequation(1)byequation(2)

say =
x+ ya

1
b

1

x+ ya
2

b
2

c
1

c
2

Step2:- Takingcrossmultiplicationsweget.

a1c2x+b1c2y=a2c1+b2c1y consistantsgot

& (a1c2-a2c1)x=(b2c1-b1c2)y eliminated

Step3:- equatingthisequationas(LCM ofco-efficientsofandy)K

e.g (a1c2-a2c1)x=(b2c1-b1c2)y=(a1c2-a2-a2c1)(b2c1-b1c2)K

∴ x=(b2c1-b1c2)Kandy=(a1c2-a2c1)K____________(3)

Usingthesevaluedofxandyin(1){or(2)}

Weget



6

a1(b2c1 ̶ b1c2)k+b1(a1c2 ̶ a2c1)k=c1

or [a1b2c1 ̶ a1b2c2+a1b1c2 ̶ a2b1c1]k=c1

Or k= = provided a1b2-a2b1≠0
c

1

(a
1

b
2-

a
2

b
1)c

1

1

(a
1

b
2-

a
2

b
1)

∴From (3) x= andy=
b

2
c

1-
b

1
c

2

-a
1
b

2
a

2
b

1

a
1
c

2-
a

2
c

1

-a
1
b

2
a

2
b

1

Important:Sometimeswemaycrossmultiplyandalltermscancelandwegetsay

0=0i.e.statementintime,thesystem hasinfinitelymanysolutionsorsometimes

wemayget7=9etc,thestatementisfalsesothesystem hasnosolution.

Example1:- let3x+2y=7_________(1)

3x–y=1______(2)

Dividing(1)by(11)weget =
3x+2y

3x-y

7

1
Takingcrossmultiplicationweget

21x-7y=3x+2y or 18x=9y or 2x=y

Let2x=7y=3x+2y or 18x=9y or 2x=y

Usingthesevaluesofxandyin(1)get

3k+2(2K)=7 or 7K=7 orK =1
7

7

Hencex=k=1 and y=2k=2x1=2so

x=1

Y=2

Example2:- solveforxandy:3x+2y=5_____(I)

6x+4y=10____(II)

Solution: Dividing(1)by(ii)andcrossmultiplyweget.

30x+20y=30x+20y or0=0

Thestatementistrue.Hencethegivensystem ofequationshave

infinitelymanysolutions.

Example3:- Solving: 3x+2y=7____(1)

6x+4y=12____(II)

Solution: Dividing(1)by(II)andcrossmultiplyweget.

42x+28y=36x+24y⇒42x–36x=24y–28y
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⇒ 6x=–4y⇒3x=–2y

Taking 3x=–2y=6k justtoavoidfractional

Or x=2kandy=–3k valuesofKwetake(LCM of2,3)k

Usingthesevaluesofxandyin(I)equationweget.

3(2k)+2(–3k)=7⇒6k–6k=7

⇒ 0=7.Thestatementisfalse

Hencethesystem hasnosolution.

Example4:- Solvingequations 3x–y=0___(I)

8x–2y=2___(II)

From (1)wetake3x=y=3k(suppose)

∴x=K;y=3k,usingin(II)equation

8k–2(3k)=2 ⇒8k–6k=2 ⇒2k=2

⇒k=1

Hencex=k=1 andy=3k=3(1)=3

i.ex=1 andy=3

Note: ifa1x+b1y=0

Anda2x+b2y=o

Thentrivialsolutionisx=0;y=0

N:B Applyallothermethodstotheaboveexamplesandseeifthe

answersaresame.

Objectivetype: VSAType(onemarkeach)

Q1:- MatchcolumnAwithcolumnB

A B

(i) Apairofequationis (a) Thelineswillalways

consistant beparallel.

(ii) Equations3x+4y=18 (b) thelineswillbe

4x+ y=24ha Intersectingorconincident
16

3
(iii) Apairofequationis C) infinitenumberof

inconsistant solutions.
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Q2.Writetrueorfalseasthecasemaybe.

(i) Thelines3x–2y=4 and 2x+3y=18areintersectinglines.

(ii) 2+3y=5 and 6x+9y=18areintersectinglines.

(iii) 2+3y=5and2x+3y=9arenotparallellanes.

Q3.Fillintheblanks.

(i) Thedependentequationfrom ………………..lines

(ii) Onelineisparalleltox-axis,anotherisparalleltoy-axis,thenthese

twolinesare……..toeachother.

(iii) Alinearequationintwovariablesrepresentsa……..

Q4.Choosethemostappropriateansweramong4givenalternatives.

Apairofequationsisconsistent,thenthelineswillbe.

(a) Parallel (b) Alwayscoinicident (c) Alwaysintersecting

(d) intersectingorconincident.

Q5.Thepairofequationsy=oandy=-7has

(a) Onesolutions (b) twosolutions (c) infinitelymanysolutions

(d) Nosolution.

Q6.Thepairofequationx=aandy=bgraphicallyrepresentsthelines

whichare

(a) parallel (b) intersectingat(a,b) (c) coincident

(d) Intersectingat(b,a)

Q7.Thevalueofcforwhichthepairofequationscx–y=2and6x–2y

=3willhaveinfinitelymanysolutionis

(a) 3 (b) – 3 (c) – 2 (d) novalue.

Q8.Thepairofequations5x–15y=8and3x–9y=
24

5
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has

(a) infinitesolutions(b) uniquesolution (c) nosolution

(d) onesolution.

Q9.Thesum ofthedigitsoftwodigitnumberis9.If27isaddedtoit,the

digitsofthenumbersgetreversed.Thenumberis

(a) 36 (b) 72 (c) 63 (d) 25

Q10.Thesolutionsoftheequationx+y=14andx–y=4is

(a) x=9andy=5 (b) x=5andy=9

(c) x=7,y=–7 (d) x=10,y=4

Q11.ThevalueofKforwhichthesystem ofequationsx–2y=3and3x+

ky=1hasauniquesolutionis

(a) K=–6 (b) K≠–6 (c) K=0(d) novalue.

Q12.Apairofequationsisinconsistent,thenthelineswillbe.

(a) parallel (b) Alwayscoincident (c) Alwaysintersecting

(d) intersectingorcoincident

Q13.ThevalueofKforwhichthesystem ofequationsKx–y=2and6x–

2y=3hasauniquesolutionis

(a) k=–3 (b) k≠–3 (c) k=0 (d) k≠0

Q14.ThevalueofKforwhichthesystem ofequations2x+3y=5and

4x+ky=10hasinfinitelymanysolutionsis

(a) k=–3 (b) k≠–3 (c) k=6 (d) noneofthese

Q15.Sum oftwonumbersis35andtheirdifferenceis13thenthe

numbersare.

(a) 24and12 (b) 24and11 (c) 12and11 (d) noneofthese

Q16.ThevalueofKforwhichthesystem ofequations x+2y=3and

5x+ky+7=0hasnosolutionis.
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(a) K=10 (b) K=6 (c) K=3 (d) K=1

Q17.ThevalueofKforwhichthesystem ofequations3x+5y=0andKx+

10y=0hasanon-zerosolutionis

(a) K=0 (b) K=2 (c) K=6 (d) K=8

Q18.Thesum ofthedigitsofatwodigitnumberis12.Thenumber

obtainedbyintersectingitsdigitsexceedsthegivennumberby18.

Thenthenumberis

(a) 72 (b) 75 (c) 57 (d) noneofthese

Q19.If(6,k)isasolutionoftheequation3x+y–22=0,thenthevaluceof

kis:

(a) 4 (b) –4 (c) 3 (d) –3

Q20.Thepairofequations2x+3y=7andk + y=12havenosolutions,
9

2

thenthevalueofkis

(a) (b) –3 (c) 3 (d) 3/2
2

3

SHORTANSWER TYPE(2MARKSEACH)

Q1. Solveforxandy: 11x+15y+23=0

7x–2y–20=0

Q2.2x+y=7 and4x–3y+1=0

Q3.2x+5y= and3x–2y=
8

3

5

6

Q4.3x–5y–19=0 and–7x+3y+1=0

Q5.Findthevalueofksothatthesystem ofequationshasnosolution

3x–y–5=0 ; 6x–2y–k=0

Q6.Findthevalueofk,sothatthefollowingsystem ofequationshasa

non-zerosolution
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3+5y=0 ; kx+10y=0

Q7.Findthevalueofk,sothatthesystem ofequationshasnosolution:

x–2y=3 ; 3x+ky=1

Q8.Findthevalueofk,sothatthesystem ofequationhasnosolution.

kx+3y=3; 12x+ky=6

Q9.Findthevaluesofksothatthesystem ofequationshasaunique

solution:

x–2y=3 and3x+ky=1

Q10.Forwhatvalueofkthepairoflinearequationshasinfinitenumberof

solutions.

kx+3y=2k+1 ; 2(k+1)x+9y=7k+1

Q11.Solvethesystem oflinearequationsgraphically.

x+2y=3 ; 4x+3y=2

Q12.Solvethesystem oflinearequationsgraphically.

2x–3y–17=0 ; 4x+y–13=0

Shadetheregionboundedbytheabovelinesandx-axis.

Q13.Thesum oftwonumbersis137andtheirdifferenceis43.Findthe

numbers.

Q14.Thesum oftwonaturalnumbersis8andthesum oftheirreciprocals

is .Findthethenumbers.
18

15

Q15.Thesum ofthedigitsofatwodigitnumberis12.Thenumber

obtainedbyinterchangingthetwodigitsexceedsthegivennumber

by18.Findthenumber.

Q16.Afractionbecomes ,if2isaddedtoboththenumeratorandthe
9

11

denominator.If3isaddedtoboththenumeratoranddenominator,it

becomes .Findthefraction.
5

6

LONGANSWERTYPE(3MARKSEACH)

Q1.Findthevalueofk,sothatthesystem ofequationshasnosolution:

(3k+1)x+3y–2=0

and (x2+1)x(x–2)y–5=0
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Q2.FindthevalueofKsothatthesystemsofequationshasaunique

solution:

kx+3y=k–3

and 12x+ky=K

Q3.Forwhatvaluefok,thepairoflinearequationshasinfinitenumberof

solutions:

x+(2k–1)y=4 and kx+6y=k+6

Q4.Solvethepairoflinearequations.

+ =3 ; x–2y=2
x

3

y

2

Q5.Findthevalueofaandbforwhichsystem oflinearequationshasan

infinitenumberofsolutions.

(a–1)x+3y=2; 6x+(1–2b)y=6

Q6.Solvethesystem oflinearequationsgraphically

2x–5y+4=0 ; 2x+y–8=0.Findthepointswherethese

linesmeetthey–axis.

Q7.MuttonissoldatRs535perkgwithoutoffalandRs495perkg

alongwith100gmsoffal.Findthecostof1kgofanoffal.

Q8.ThecostofonequintalofpaddyisRs1200andcostofonequintal

riceisRs2000.OverheadcoststoconvertpaddyintoriceisRs400.

Aonequintalpaddygives70kgriceand30kghusk.Findthecostof

1quintalofhusk?

Q9.Thesum oftwicethefirstandthricethesecondis92andfourtimes

thefirstexceedsseventimesthesecondby2.Findthenumbers.

Q10.Seventimesatwodigitnumberisequaltofourtimesthenumber
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obtainedbyreversingtheorderofitsdigits.Ifthedifferencebetween

thedigitsis3,thenfindthenumber.

Q11.FiveyearsagoNuriwasthriceoldasSony.Tenyearslater,Nuriwill

betwiceasoldasSonu.FindthepresentageofNuriandSony.

Q12.Ina△ABC,∠C=3∠B=2(∠A+∠B).Findtheangles.

Q13.FindthefouranglesofacyclicquadrilateralABCDinwhich

∠A= ;∠B ;∠C= ;∠D=(2x–1)
o

(y+5)
o

(2y+15)
o

(4x–7)
o

Q14.Thecostof5orangesand3applesisRs35andthecostof2

orangesand4applesisRs28.Findthecostofanorangeandan

apple.

LONGANSWERTYPE(4MARKSEACH)

Q1. Solveforxandy

x+y=5xy; 3+2y=13xy ; x≠0; y≠0

Q2.Solve: + =11 ; - +7=0
x

3

y

4

5x

6

y

3

Q3. + =
1

2(2x+3y)
12

7(3x-2y)
1

2

+ =2 solveit.
7

(2x+3y)

4

(3x-2y)

Q4.Solvefor andy

+ =10 ; + =13 ;wherex+y≠0andx–y≠0
44

x+y

30

x-y

55

x+y

40

x-y

Q5.Solveforxandy
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(a–b)x+(a+b)=a2–2ab–b2

(a+b)(x+y)=a2+b2

Q6.Solveforxandy: ax–by=a2+b2

x+y=2a

Q7.Solveforxandy

2(ax–by)+(a+4b)=0

2(bx+ay)+(b–4a)=0

Q8.Thesum ofatwodigitnumberandthenumberobtainedbyreversing

thedigitsis66.Ifthedigitsofthenumberdifferby2.Findthe

number.Howmanysuchnumbersarethere?

Q9.Thedenominatorofafractionisgreaterthanitsnumeratorby11.If8

isaddedtobothitsnumeratoranddenominator,itreducesto .
1

2

Findthefraction.

Q10.Thepresentageofawomenis3yearsmorethanthreetimestheage

ofherdaughter.Threeyearshence,thewoman’sagewillbe10years

morethantwicetheageofherdaughter.Findtheirpresentages.

Q11.Aboatgoes30km upstream and44km downstream in10hours.In

13 hours,itcan go 40 km upstream and 55 km down stream.

Determinethespeedofthestream andthatoftheboatinstillwater.

Q12.Theareaofarectangleremainsthesameifthelengthisincreasedby

7m and the breadth is decreased by3 m.The area remains

unaffected,ifthelengthisdecreasedby7m andthebreadthis

increasedby5m .findthedimensionsoftherectangle.

Q13.AandBeachhassomemoney.IfAgivesRs30toBthenBwillhave

twicethemoneyleftwithA.ButifBgivesRs10toAthenAwillhave



15

thriceasmuchasisleftwithB.Howmuchmoneydoeseachhave.

ANSWERS

VERYSHORTANSWERTYPE

Q1.(i) →(b) (ii) →(c) (iii)→(a)

Q2.(i)True (ii) False(iii) False

Q3.(i)coincident (ii)perpendicular(iii)line.

Q4.(d) Q5 (d) Q6 (b) Q7 (d) Q8 (c) Q9 (a)

Q10 (a) Q11 (b) Q12 (a) Q13(C) Q14 (C)

Q15 (b) Q16 (a) Q17 (C) Q18 (c) Q19 (a)

Q20(c)

SHORTANSWERTYPE

Q1.x=2;y=3Q2.x=2;y=3Q3. x ;y=
1

2

1

3

Q4.x–2;y–5 Q5.k=10 Q6.k=6

Q7.k=–6 Q8. k=–6 Q9.k≠–6

Q10.k=2 Q11.x=–1;y=2 Q12.x=4;y=
47

7

Q13.x=90;y=47 Q14.Twonaturalnumbersare3and5

Q15.57 Q16.
7

9

lONGANSWERTYPE

Q1. K=–1 Q2. K≠6 Q3. K=2 Q4. x=6;y=2

Q5. a=3;b=–4 Q6.X= ;y= Q7.Rs135. Q8. Rs
10

3

4

3

666.66

Q9.Numbersare25and14 Q10.36

Q11.Nuri=50years sonu=20years
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Q12.∠A=20ͦ,∠B=40ͦ,∠c=120ͦ.

Q13.∠A=65ͦ,∠B=55ͦ,∠C115ͦ,∠D=125ͦ

Q14.Costoforange=Rs4 costofanapple=Rs5

VERYlONGANSWERTYPE

Q1. x= ;y= Q2.x=6;y=36 Q3. x=2;y=1
1

2

1

3

Q4.x=8,y=3 Q5.x=a+b,y=
-2ab

a+b

Q6. x=a+b,y=a–b Q7.x= ,y=2
-1

2

Q8.42 Q9. Q10. Woman=33yrs,Daughter=10yrs.
3

14

Q11.Speedofwater=3km/h,speedofboat=8km /h

Q12.Length=28m, Breadth=15m

Q13.AhasRs62,BhasRs34.
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Chapter-4
QuadraticEquation

 Introduction

 MethodstofindthesolutionofQuadraticEquations.

 RelationbetweentheRootsandtheco-efficient.

 NatureoftheRoots.

 FormationofQuadraticEquationwhentheRootsareknown.

 EquationsReducibletoQuadraticForm.

 ApplicationofQuadraticEquationsinsolvingpracticalproblems.

Introduction:Apolynomialoftheform P(x)=ax2+bx+c,wherethehighestindexof

powerofthevariablexis2anda,b,carerealnumbers;a≠0iscalledaquadratic

polynomial.

Equation:Analgebraicequationisanequalityinvolvingconstantsandvariables.The

valuesoftheexpressiononL.H.SandR.H.Sareequal.

QuadraticEquation:AnequationP(x)=0,whereP(x)isaquadraticpolynomialis

calledaquadraticequation.Thegeneralform ofquadraticequationisax2+bx+c=0,

wherea,b,carerealconstants,a≠0andxisarealvariable.

EquationandIdentity:Themaindifferencebetweenequationandanidentityisthat

equationistrueforthenumberofvaluesofunknownsequaltothedegreesofthe

variableinvolved.

Ifitistrueforthenumberofvaluesmorethandegreeofanequation,thenitwillturn

outtobeanidentity.

RootsofQuadraticequation:

Aquadraticequationhasonlytworoots.Thevalueofxsatisfyingaquadratic

equationknownastherootsofthequadraticequation.Thusifαandβbethezeròs

ofquadraticpolynomialP(x),thentheyaretherootsofthequadraticequation

P(x)=0

MethodsoffindingthesolutionofQuadraticequations

1.FactorisationMethod
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2.Methodofcompletingthesquare.

3.QuadraticFormulamethod

4.Convertingallquadraticequationstotheform ax2+c=0(ThroughExamplesonly)

1.FACTORISATIONMETHOD:

 Writethegivenquadraticequationinstandardform ax2+bx+c=0

 SplittingMiddleterm b̀̀ i.e.findnumbersαandβsuchthatsum ofα+β

=bandproductαβ=αc.

 Writethemiddleterm asαx+βxandfactorisethequadraticequation,let

factorsbe(lx+p)(mx+q)=0

 Nowequateeachfactortozeroandfindvaluesofx.

 Thesevaluesofxarerequiredrootsofthegivenquadraticequation.

A.Methodofcompletingthesquare.

Solution:Letquadraticequationinstandardform be

ax2+bx+c=0TransferconR.H.S

orax2+bx=-c Dividingbothsidesbỳà

orx2+ x=- Addingsquareofhalfofthe
b

a

c

a

Co-efficientofxi.e. onbothsides.( )
b

2a

2

orx2+ x+ = - +
b

a
( )

b

2a

2
c

a
( )

b

2a

2

orx2+2.( )x+ = -
b

2a
( )

b

2a

2
b

2

4a
2

c

a

or = BywritingL.H.Sasaperfectsquare(x+ )
b

2a

2
-4acb

2

4a
2

Takingsquarerootonbothsides.
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Orx+ =±
b

2a

-4acb2

4a2

Orx=- + = -b±
b

2a

-4acb2

2a

-4acb2

2a

B.Methodofcompletingthesquare.

Solution:letax2+bx+c=0 beaQuadraticequation Transferterm c̀̀on

R.H.S

orax2+bx=-c multiplyingb/sby4a

∴4a2x2+4abx=-4ac

Addingb2onbothsides.

Or(2ax)2+2(2ax).b+b2=-4ac+b2

MakeandwriteL.H.Sasperfectsquare

(2ax+b)2=b2–4ac

Takingsquarerootonbothsides.

Or = ±(2ax+b)
2

-4acb
2

Or2ax+b=± -4acb
2

Or2ax=-b± -4acb
2

Orx= - = -
b± -4acb2

2a

b±D

2a

3.QuadraticFormulaMethod:

 Firstly,writethegivenquadraticequationinstandardform ax2+bx+c=0

 Writethevaluesofa,bandcbycomparingthegivenequationwithstandard

form.

 FinddiscriminantD=b2-4ac.IfvalueofDisnegative,thereisnorealsolution



4

i.e.solutiondoesnotexist.IfvalueofD≥0,therootsisreali.e.solutionexists.

 Putthevalueofa,bandDinquadraticformulax=- andgetthe
b±D

2a
requiredroots/solution.

4.Convertingallquadraticequationstotheform ax2+c=0

Aquadraticequationhasfourdifferentformsviz.

1)ax2=0 2)ax2+bx=0 (3)ax2+c=0 (4)ax2+bx+c=0

Wherea,b,carerealnumbersanda≠0

Case(I):ax2=0 => x2= orx.x=0
0

a

 Bothrootsarezeròsi.e.x=0,0

Case(II):ax2+bx=0orx(ax+b)=0

Eitherx=0 or ax+b=0

 Eitherx=0 orx=-
b

a

Case(III):ax2+c=0 =>x2= -
c

a

Orx= ± .ifcisnegative,aispositive.Rootsarereal.
-c
a

Orif̀àisnegative,̀c̀ispositive,Rootsarereal.Otherwiserootsareimaginary.

Case(IV):ax2+bx+c=0

Letusillustrateitssolutionthroughexamples.

Example1:x2-6x+8=0

Wewillconvertthisintocase(III)

Supposerootsliearoundmeanofroots.

Meanofroots= =-(- )= =3
sum ofroots

numberofroots
6

2

6

2
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Letrootsbex=mean+h=3+h,wherehiszero,+veor–Verealnumber.

Substitutevalueofxingivenequation

(3+h)2-6(3+h)+8=0

Or9+h2+6h-18-6h+8=0

Orh2-1=0 =>h2=1 =>h=± =±11

Hencerootsarex=3+h=3±1=3+1 or 3-1

i.e.x=4,2

Example2:Let2x2-10x+12=0beagivenquadraticequation.Solveit

Solution:2x2-10x+12=0 dividingbothsidesby2

... x2-5x+6=0

Letrootsbex=mean+h=-( )+h= +h
-5

2

5

2

Substituteingivenequation

–5( +h )+6=0or +h2+5h- -5h+6=0( +h)
5

2

2
5

2

25

4

25

2

Or h2- +6=0 orh2- =0=> h2=
25

4

1

4

1

4

Takingsqroot; h=± =±
1

4

1

2

Rootsare= +h = ± = or = 2,3
5

2

5

2

1

2

5-1

2

5+1

2

Example3:Solvex2-4x+5=0

Solution:letx=mean+h= +h=2+h.
4

2

Substituteingivenequationweget

(2+h)2-4(2+h)+5=0or4+h2+4h-8-4h+5=0
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Orh2+1=0=> h=± €R-1

 Givenequationhavenorealroots

i.e.ithasnosolution.

Sum andProductofroots:Relationbetweenrootsandco-efficient.

 Solutionofquadraticequationax2+bx+c=0

Isx= =
-b± -4acb2

2a

-b±D

2a

WhereD=b2-4aciscalleddiscriminant.

Sotworootsare and
-b+ D

2a

-b-D

2a

Sum oftworoots= + =
-b+ D

2a

-b-D

2a

-2b

2a

= = -{ }
-b

a

co-efficientofx

co-efficientofx2

Productofroots=[ ][ ]
-b+ -4acb2

2a

-b- -4acb2

2a

=(-b)2– = =
( -4acb2 )2

4a2

- +4acb2b2

4a2

4ac

4a2

= = .
c

a

constantterm

co-efficientofx2

NatureofRoots:Inax2+bx+c=0;a≠0 a,b,carerealnumbers.

D=b2-4ac calledtheDiscriminant.Therearefourcases:

Case(I)ifD=0,thenquadraticequationhastwoequalrealrootsI.e.x=
-b

2a
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and

.
-b

2a

Case(II)whenD>0andisaperfectsquare,thentherootsarerational(real)and

distinct.

Case(III)whenD>0andnotaperfectsquarethentherootsareirrational(real)

anddistinct.

Case(IV)whenD<0,thentherootsarenotrealI.e.Realrootsdoesnotexist.

FORMATIONOFAQUADRATICEQUATION:

Letax2+bx+c=0beaquadraticequation

Then + x+ =0 bydividingb/sbyax
2 b

a

c

a

Then −( )x+ =0x
2 -b

a

c

a

Or -(α+β)x+αβ=0 whereα,βarerootsoftheequationx
2

Soanyquadraticequationcanbeformedas

−(sum ofroots)x+productofroots=0x
2

Orsimplyremember −Sx+P=0x
2

Where S̀̀ issum ofroots P̀̀ theproductofroots.

VeryShortAnswerTypeQuestion(1mark)

Q1. Therootsofequationx2-3x-10=0are(a)-2and5(b)2and5(c)-2and

-5(d)2and-5

Q2. Boththerootsofequationax2+bx+c=0arepositive

If(a)S>0andP>o (b)S<0andP<0

(c)S<0 andP>0 (d)S>0andP<0

Q3. Boththerootsofequationax2+bx+c=0arenegativeif(a)S>0andP>0(b)S<0
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andP<0

(c)S<0andP>0 (d)S>0 and P<0

Q4. Sum ofrootsofequation x2+7x+5 =0is2 2

(a) (b) − (c) (d)
7

2

7

2 2

-7 2

2

7 2

2

Q5. Productofrootsforequation x2+7x+5=0is2

(a) (b) (c) (d)
-5

2

-5 2

2

5 2

2

5

2 2

Q6. IfPandqaretherootsofequationx2-px+q=0

Then(a)P=1;q=-2 (b)P=-2;q=0 (c)P=0;q=1 (d)P=1;q=0

Q7. Iftheequationx2+4x+k=0hasrealandequalrootsthen

(a)K=4 (b)K<4 (c)K>4 (d)-2≤k≤2

Q8. Iftheequationx2+4x+k=0hasrealanddistinctrootsthen

(a)K<4 (b)K>4 (c)K≤4 (d)K≥4

Q9. Iftheequationx2-ax+1=0hastwodistinctrootsthen

(a)|a|=2, (b)|a|>2, (c)|a|<2 (d)noneofthese.

Q10. Arootofaquadraticequationwhichdoesnotsatisfyitiscalled(a)RealRoot

(b)Unrealroot(c)Extraneousroot(d)undefinedroot.

Q11. Theequation .+ + =1
(x-b)(x-a)

(c-b)(c-a)

(x-c)(x-b)
(a-c)(a-b)

(x-a)(x-c)

(b-a)(b-c)

Where a≠b≠cistrueforvalues x=a,x=bandx=c

Thenthisequationwillbecalled

(a)Quadraticequation(b)Cubicequation(c)Identity (d)Noneofthese.

Q12 (a)MatchthestatementunderAwiththestatementunderB

A B
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(i)x2+x+1(a) Opensdownwardsinparabolicgraph

Andintersectsx-axisattwopoints

(ii)x2+2x+1=0 (b)Thegraphinaparabolaopensupwards

and intersectsx-axisattwopoints.

(iii)x2-5x+6=0 (c)thegraphopensupwardsanddonottouch

orintersectx-axis.

(iv)–x2+2x+3=0 (d)Thegraphopensdownwardsanddonot

touchorintersectx-axis

(v)–x2-x-1=0 (e)Theparabolagraphofequationtouchesx-

axisatasinglepoint.

Q12 (b)Apolynomialequationofdegreenhasatthe

most-------------roots (fillintheblanks)

Q12 (c)The--------ofquadraticpolynomialax2+bx+candthe------------ofaquadratic

equationax2+bx+c=0arethesame.(Fillintheblanks)

Q13. InapolynomialP(x),invariablex,suchthatp(h)=0,thenforP(x)=0;hisa

root.

True/False

Q14. Thegraphofaquadraticequationisalwaysaparabola

Q15. ThegraphofaQuadraticequationwhichintersectx-axisatoneortwopoints

arecalledrootsofquadraticequation. True/false.

Q16. Theparabolagraphofaquadraticequationwhichintersectsy-axisatoneor

twopointsthenthesepointsarecalledsolutionorrootsofequation.

True/false

Q17. Ifthetwolinearfactorsofaquadraticequationaretakenaslengthandbreadth

ofarectanglethenthevaluesofxatwhichlengthorbreadthofrectangleis

zero(i.eareaofrectangleiszero)arecalledrootsofquadraticequation.

True/False

Q1. Findtherootsofequation2x2-7x+3=0

Q2. FindthevalueofKforwhichtheequationx2+kx+4=0andx2-8x+k=0willhave

bothrealandequalroots.
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Q3. Findthevalueofkforwhichthequadraticequation2x2+kx+3=0hasrealand

equalroots.

Q4. Ifα,βaretherootsofthequadraticequation4x2+3x+7=0,thenfindthevalue
1

α

+
1

β

Q5. Findthevalueofkforwhichx=1isarootofthequadraticequationkx2+x-6=0

Q6. Ifx=1andx=2arerootsofquadraticequationpx2+3x+q=0,thenfindthevalue

ofpandq.

Q7. Ifx2-5x+1=0;findthevalueofx+ ?
1

x

Q8. Onerootofthequadraticequationx2-5x+p=0is2.findtheotherroot.

Q9. Findthevalueofpsothatthequadraticequationx2+5px+16=0havenoreal

roots.

Q10. Theequationx2+4x+k=0hasrealanddistinctroots,thenfindvalueofk

Q11. Definedegreeofanequationinonevariable.

Q12. Findthesum andproductofrootsofquadraticequation x2+3x-5=05

Q13. FindthevalueofKifx=-2istherootoftheequation 2x2+kx-6=0.

Q14. Fillintheblanks.

(i)Aquadraticequationax2+bx+c=0hastwo----------------ifb2-4ac>0

(ii)Twoequalroots---------------------------------ifD=0

(iii)Twoequalrootsif---------------------------=
b

4a

2

15. Findthevalueofλsothattheequation 2x2+λx+3=0hasequalroots.

Q16. Findvalueofkforwhichthequadraticequationkx2-6x-2=0hastwoequalroots.

Q17. MatchcolumnA withcolumnB

A B
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(i)x2+x+1 (a)Notaquadratic

equation

(ii)(x+2)2=x2+4x+4 (b)equationhasnorealroots

(iii)(x+2)2=x2+3x+1 (c)sum ofroots=0

(iv)x2-6=0 (d)Thisequationisanidentity

LONGANSWERTYPE(3MARKS)

Q1. Iftheequation(a2+b2)x2-2(ac+bd)x+c2+d2=0hasequalroots,thenshowthat

ad=bc.

Q2. Findtwonumberswhosesum is27andproductis182.

Q3. Thesum ofanumberanditsreciprocalis findthenumber.
5

2

Q4. Thesum ofthereciprocalofRehman’sages(inyears)3yearsagoand5years

from nowis .Findhispresentage.
1

3

Q5. AshopkeeperbuysanumberofbooksforRs80.Ifhehadbought4morebooks

forthesameamount,eachbookwouldhavecostRs1less.Howmanybooks

didhebuy?

Q6. Outofagroupofcamerasinajungle, timesthesquarerootofnumberis
7

2
playinginthejungle.Theremainingtwocamelsaredrinkingwaterfrom the

stream.Whatisthetotalnumberofcamels?

Q7. IfthelistpriceofatoyisreducedbyRs2,apersoncanbuy2toysforRs

360.findtheoriginalpriceofthetoy.

Q8. 300applesaredistributedequallyamongacertainnumberofstudents.Had

therebeen10morestudentseachwouldhavereceivedoneappleless.Find

numberofstudents.

Q9. Iftherootsoftheequation(a-b)2x+(b-c)x+(c-a)=0areequal.Provethatb+c=2a.

Q10. Iftherootsoftheequation(c2-ab)x2-2(a2-bc)x+(b2-ac)=0arerealandequal

.Showthateithera=0ora3+b3+c3=3abc
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Q11. Findtwoconsecutiveoddpositiveintegers,sum ofwhosesquaresis290.

Q12. Atwodigitnumberissuchthattheproductofitsdigitsis12when36isadded

tothenumber,thedigitsarereversed.Findthenumber.

Q13. Thesum ofagesofaboyandhisbrotheris25yearsandtheproductoftheir

agesinyearsis126.Findtheirages.

Q14. Thesideofalargersquareisdoublethesideofsmallersquare.thedifference

betweenareasis432sqcms.Thesum oftheirperimetersis144cm.Findthe

sidesoftwosquares.

Q15. Johnandjivantitogetherhave45marbles.Bothofthem lost5marbleseach

andtheproductofthenumberofmarblestheynowhaveis124.Findthe

numberofmarblestheyhadtostartwith

16. ThelengthandbreadthofarectanglearethefactorsofthepolynomialA(x)=

2x2-7x+6 ThisareaA(x)=0iflengthorbreadthofarectangleiszero.find

thevalueofxwhenlengthorbreadthofarectangleiszero.

VERYLONGANSWERTYPEQUESTIONS

Q1. Findtherootsofthequadraticequation(iftheyexist)

Bymethodofcompletingsquare. 2x2-5x+3=0

Q2. Solvethequadraticequationbycompletingsquaremethod x2-( +1)x+ =0
1

2
2 2

Q3. Usingquadraticformulatosolvethequadraticequation a2b2x2-(4b4-3a4)x-12

a2b2=0

Q4. Solvethequadraticequationbyusingquadraticformula.3a2x2+8abx+4b2=0;

a≠0

Q5. Provethatboththerootsoftheequation(x-a)(x-b)+(x-c)+(x-c)(x-a)=0arereal

buttheyareequalonlywhena=b=c

Q6. Iftheequation(1+m2)x2+2mcx+(c2-a2)=0hasequalroots.Provethatc2=a2(1+m2)

Q7 ifα,β aretherootsofequationx2-5x+6=0.Form theequationwhoserootsare

3α+2βand2α+2β.Alsoexplainthedoubleanswer.

Q8. Findthreeconsecutivepositiveintegerssuchthatthesum ofthesquareofthe

firstandtheproductoftheothertwois154.



13

Q9. Atwodigitnumberisfourtimesthesum ofdigitsandtwicetheproductofits

digitsFindthenumber.

Q10. Amotorboatwhosespeedis9km/hinstillwater,goes15km downstream and

comebackinatotaltimeof3hours45minutes.Findthespeedofthestream.

Q11. Apassengertraintakes2hourslessforajourneyof300km,ifitsspeedis

increasedby5km/hfrom itsusualspeed.Finditsusualspeed.

Q12. Anaeroplaneleft30minuteslaterthanitsscheduletimeandinordertoreachits

destination1500km awayintime.ithadtoincreaseitsspeedby250km/hfrom

itsusual speed.Determineitsusualspeed.

Q13. Thelengthofthehypotenuseofarighttriangleexceedsthelengthofthebaseby

2cm andexceedstwicethelengthofthealtitudeby1cm .Findthelengthofeach

sideofthetriangle.

Q14. Iftwopipesfunctionsimultaneously,areservoirwillbefilledin12hours.one

pipefillsthereservoir10hoursfasterthantheother.Howmanyhourswillthe

secondpipetaketofillthereservoir?

Q15. Inaclasstest,thesum ofRahim s̀marksinMathematicsandEnglishis40.Had

hegot3 marksmoreinmathematicsand4markslessinEnglish,the

productofthemarkswould havebeen360.findhismarksintwosubjects

separately.

Q16 Ateacherattemptingtoarrangesthestudentsformassdrillintheform ofasolid

square foundthat24studentswereleft.Whenheincreasedthesizeofthe

squareby1student,hefoundthathewasshortof25students.Findthenumber

ofstudents.

Q17.Onefourthoftheherdofcamlesweregrazinginthejungle.Twicethesquare

rootoftheherdhadgonetomountainsandtheremaining15camelswereseen

onthebankofariver.Findthetotalnumberofcamels.

Q18.Inaclasstest,thesum ofmarksbyobtainedbyAtherinMathematicsand

Scienceis28.Hadhegot3moremarksinMathematicsand4markslessin

Science,theproductofmarksobtainedinthetwosubjectswouldhavebeen180.

Findthemarksobtainedbyhim inthetwosubjectsseparately.

Q19.Rs250weredividedequallyamongacertainnumberofchildren.Iftherewere25

morechildreneachwouldhavereceived50paiseless.Findthenumberof

children.
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Q20.AmanbuysanumberofpensforRs80.Ifhehadbought4morepensforthe

sameamount,eachpenwouldhavecosthim Rs1less.Howmanypensdidhe

buy?

VeryshortAnswers

Q1.(a) Q2. (a) Q3.(c) Q4.(c) Q5. (c) Q6.(d)

Q7.(a) Q8.(a) Q9.(b) Q10.(c) Q11.(c)

Q12.(a) (i)→c (ii)→e (iii)→b (iv)→a (v)→d

Q12.(b):n Q12.(c) zeros,Roots.

Q13.True Q14.True. Q15.True Q16.False

Q17.True

ShortAnswerType

Q1. ,3 Q2. 16 Q3.±2√6 Q4. Q5. K=5
1

2

-3

7

Q6. p=-1,q=-2. Q7. 5 Q8.3 Q9. <p<
-8

5

8

5

Q10.-4<k<4 Q11.Thehighestpowerofthevariable

Q12.Sum = product=-√5
-3√5

5

Q13.K=1 Q14.(i) Distinctrealroot(ii) Equalroots(iii)c=
b2

4a

Q15.λ=±2√6 Q16.K= Q17.(i)___c; (ii)___(d)
-9

2

(iii)___(a) (iv)____(c)
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LONGANSWERTYPEQUESTIONS

Q2. 13,14 Q3. - ,2 Q4. 7years Q5.16 Q6.
1

2

16

Q7.18 Q8. 50 Q11.11and13 Q12.26 Q13.18yearsand7

yrs.

Q14.24cm,12cm Q15.36and9marbles Q16.2;
3

2

VERYLONGANSWERTYPEQUESTIONS

Q1. 1; Q2. + + 1and - + 1
3

2
2 3 2 3

Q3. ; Q4. ;
4b2

a2

3a2

b2

-2b

3a

-2b

a

Q7. x2–22x+120=0 orx2–23x+130=0

Q8. 8,9,10 Q9. 36 Q10.3km /h

Q11.25km /h Q12.750km /h Q13.Sidesofrt△are8m,

15cm ,17cm.

Q14.30hours Q15.Math21,English19orMath=12,English28

Q16.600students. Q17.36camels

Q18.Math=12,Science16or math=9,Science19

Q19.100children Q20.16pens
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ARITHMATICPROGRESSION(A.P)

5.1:- INTRODUCION:-

Inourdailylife,wecomeacrossdifferentsituationswhereweneedtowork

followingasetpattern.Forexample,foraparticularinvestmentovertheyearwe

requireanadditionoffixedamounteveryyear,sothatwegetafixedamountfor

ouruse.Aninsectcoversaparticulardistanceeveryminuteanddistancekeeps

reducingeveryminuteuniformlywilltheinsectbeabletoreachdestination?

Thesearefewdailylifeexampleswhichneedtobeworkedoutandtoworkthese,

we willlearn aboutthe conceptofsequences and in particulararithmetic

sequencebeforethatlet’slearnsometerminology.

5.2:- SEQUENCE

Asequenceisanarrangementofnumbersinadefiniteorderandaccordingto

somerule.

e.g.(a)1,2,3,4,……….Isasequencewhereeachsuccessiveitem is1greaterthan

theprecedingterm.

(b) 1,4,9,16………..isasequencewhereeachterm isthesquareofsuccessivenatural

numbersandsoon.

5.3:- TERMSOFASEQUENCE:-

Thedifferentmumbers/numberinasequencearecalledterms.

e.ginthesequence1,2,3,4……………..,ɳ,……………….

1istheIstterm andisdenotedbya1ort1orT1

2isthe2ndterm andisdenotedbya2ort2orT2

3isthe3rdterm andisdenotedbya3ort3orT3andsoon.

ɳistheɳthternandisdenotedbyaɳortɳorTɳ.

GeneralTerm:-ɳthternofasequenceiscalledtheGeneralterm ofthesequence.

e.ginthesequence1,4,9,16……….,ɳ2……..

i.e12,22,32,42,…………ɳ2………
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Generalterm =nthterm =n2=an

Ifa1,a2,a3,…………an,……beasequence,itcanberesentedby<an>or{an}

5.4:- PROGRESSION:- Sequencefollowingdefinitepatternsarecalledprogression.

E.gthefollowingsequenceareprogression.

(i) 3,7,11,15,……… (ii) ½,1/5,
1/8,

1/11,……….

(iii) 2,4,8,16……….

5.5:- SERIES:- Ifthetermsofthesequenceareconnectedtogetherby+veor–ve

sign,wegetaseries

Forexample

(i) 1+3+5+………….

(ii) 2+4+8+………….

(iii) 1/3+1/6+1/9+……… areallseriesoftheSequences

(i) 1,3,5,………….

(ii) 2,4,8,………….

(iii) 1/3,1/6,1/9,……… respectively

5.6:- FINITESEQUENCEandINFINITESEQUENCE:-

Iflastterm ofasequenceisknown,thenitisafinitesequence.Iflastterm isnot

known,thenitisaninfinitesequence.

e.g 1,2,3,5……………99isafinitesequence.

2,4,6………isaninfinitesequence.

Note:-Ifweknow anythreeconsecutivetermsofasequence,wecanfindthe

restofthetermsofthesequence.

5.7:- TYPESOFPROGRESSION:-
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Therearefourtypesofprogression

(i) Arithmaticprogresson(AP)

(ii) GeometricProgression(GP)

(iii) HarmonicProgression(HP)

(iv) ArithmaticeGeometricprog(AGP).

(i)ArithmaticProgression(A.P).Sequenceofno’ssuchthatthedifferenceof

anytwosuccessivetermsofthesequenceisaconstantcalledcommon

difference(C.D)

e.g 1,4,7,10,……….isanA.PwithC.D=3,andsoon

(ii) GeometricProgression(G.P):-Sequenceofnon-zeronumberssuchthat

thequotient(ratio)ofanytwosuccessivetermsofthesequenceisa

constant(calledcommonRatio(C.R)

E.g 2,4,8,16…………isaG.PwithC.R=2

(iii) HarmonicProgression(H.P):- Sequence ofnumberssuch thattheir

reciprocalform anArithmaticprogression(A.P)

e.g 1/3,
1/6,

1/9,……..isaH.P,asthereciprocalsofthetermsofthis

progressioni.e3,6,9……………from anA.P

(iv) ArithmeticGeometricProgression(AGP):- Sequence of nonzero

numberswhichisbothanA.PaswellasG.P.e.g4,4,4,4………isanAGPas

thissequenceisbothanAPwithC.DzeroandG.PaswellwithC.Requal

to1

5.8:- ARITHMATICPROGRESSION(A.P)

As alreadydiscussed a sequence ,finite orinfinite is said to be an

ArithmaticProgression(A.P),ifthedifferenceofaterm andtheprevious
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term isalwayssame(constant)

Thus,asequencea1,a2,………..,anissaidtoform anA.Pof

a2–a1=a3–a2=a4–a3=……………..=d(say)

i.eif forn=2,3,4………………

Theconstant‘d’(whichisindependentofn)iscalledthecommondifference

(C.D)

ofanA.P.thefirstterm isusuallydenotedby‘a’.

e.g:-(i)2,4,6,8--------isanA.Pwitha=2,d=2

(ii) , , ,----------isanA.Pwitha= ,d=
1

6
1

3
1

2
1

6
1

6

(iii)0,-3,-6,------isanA.Pwitha=0.d=̶ 3

5.9 GeneralTerm ORthenthterm ofAnA.P:-

If‘a’and‘d’bethefirstterm andC.DofanA.P,thenthegeneralform ofan

A.P

is a,a+d,a+2d,a+3d,-----------

i.e a1=a=a+(1̶ 1)d

a2=a+d=a+(2̶ 1)d

a3=a+2d=a+(3̶ 1)d

a4=a+3d=a+(4̶ 1)d

_ _ _ _

_ _ _ _

an=a+(n̶ 1)d

Therefore,nthterm ortheGeneralterm ofA.Pis

an̶ an̶ 1=

an=a+(n̶
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Note:-Ifinthegeneralterm,weknowanythreequantities,thenthefourthone

canbeeasilydeterminedbyusingaboveformula.

5.10:-nthTERM FROM THEENDOFANA.P:-

Tofindthenthterm from theendoftheA.P

a,a+d,a+2d,-------,(a+(n̶ 3)d,a(n̶ 2)d,a(n̶ 1)d=l

Wherea=Istterm ,d=C.D ,l=lastterm ,reversetheA.P,wegetthe

reversedA.Pas

l=a(n̶ 1)d,a+(n̶ 2)d,a+(n̶ 3)d,------,a+2d,a+d,a

inwhich,now

Firstterm (a)=l=a+(n-1)d,C.D(d)=̵ dandthenwefindthenthterm from

thebeginningofthereversedA.P,weget

nthterm from end=l+(n̶ 1)(-d)

=>

5.11 PROPERTIESOFANA.P:-

(i)Ifaconstantisadded/subtractedtoeachterm ofanA.P,theresulting

sequenceisalsoanA.P

(ii)iftheterm ofanA.P aredividedormultipliedbyanonzeroconstant,

thentheresultingsequenceisalsoanA.P

5.12 ARITHMETICMEAN(A.M):-ifthreenumbersa,A,b from anA.P,then‘A’

issaidtobeanArithmeticMean(AM)of‘a’and‘b’andisgivenby

e.g.A.M of4and16is

A= = = 10
4+16

2

20

2

nthterm from theend=l-(n-1)d

A=
a+b

2
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(i.e.4,10,16form A.P)

5.13:-SUM OFFIRST‘n’TERM OFANA.P:-

LetSn=a+(a+d)+(a+2d)+--------+a+(n-1)d(=l)representsthesum of

thefirst‘n’termsofanA.Pwithfirstterm a,C.D=dandlastterm (l)=a+(n-

1)dthen

Sn= [2a+(n-1)d]thisform canbeusedwhenn,aanddareknown
n

2

=>Sn= (a+a+(n-1)d)
n

2

=>Sn= (a+l) wecanusethisform whenweknowthevaluesof‘n’‘a’‘l’.
n

2

5.14:-TOFINDanwhenSnofanA.Pisgiven:-

From givenSn,findSn-1 bysubstituting(n-1)insteadof‘n’inSn andthen

apply

IfSn=n2-1,then

Sn-1=(n-1)2-1=n2+1-2n-1

=n2-2n

∴an=Sn-Sn-1

=> an=(n2-1)-(n2-2n)=(n2-2n)=n2-1-n2+2n

=>

5.15:- TOSELECTTHETERMSOFANA.P:-

(i)WhenwehavetoselectthreetermsinA.P,wetake,

an=Sn–Sn-1

an=2n-1
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a̶ d,a,a+d

(ii)WhenwehavetoselectfourtermsinA.Pwetake,

a-3d,a-d,a+d,a+3d

Note:-Gausswasthefirstmathematicianwhowasassociatedwithfindingthe

sum offirst100naturalnumbers.

(A)MultipleChoicequestions

Choosethecorrectanswerfrom thegivenfouroptions:

1. InanA.P,ifd=-4,n=7,an=4,thenais

(A)6(B)7 (C)20(D)28

2. InanA.P,ifa=3.5,d=0,n=101thenanwillbe

(A)0(B)3.5(C)103(D)104.5

3. Thelistofnumbers-10,-6,-2,2,-----is

(A)anA.Pwithd=-16

(B)anA.Pwithd=4

(C)anA.Pwithd=-4

(D)notanAP

4. The11thterm oftheAP:

-5,-5/2,0,5/2,-------is

(A)-20(B)20(C)-30(D)30

5. ThefirstfourtermsofanAP,whosefirstterm is-2 and common

differenceis-2are

(A)-2,0,2,4

(B)-2,4,-8,16

(C)-2,-4,-6,-8
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(D)-2,-4,-8,-16

6. The21stterm oftheAPwhosefirsttwotermsare-3and4is

(A)17(B)137(C)143(D)-143

7. Ifthe2ndterm ofanAPis13andthe5thterm is25,whatis7thterm?

(A)30(B)33(C)37(D)38

8. Whichterm oftheAP:21,42,63,84,--------is210?

(A)9th(B)10th(C)11th(D)12th

9. IfthecommondifferenceofanAPis5,thenwhatisa18-a13?

(A)5(B)20(C)25(D)30

10. WhatiscommondifferenceofanAPwhichisa18-a14=32?

(A)8(B)-8(C)-4(D)4

11. TwoAP̀shavethesamecommondifference.thefirstterm ofoneof

theseis-1andthatofotheris-8.Thenthedifferencebetweentheir4th

termsis

(A)-1(B)-8(C)7(D)-9

12. If7timesthe7thterm ofanAPisequalto11thtimes,its11thterm,thenits

18thterm willbe

(A)7(B)11(C)18(D)0

13. The4thterm from theendofAP:-11,-8,-5,------49is

(A)37(B)40(C)43(D)58

14. Thefamousmathematicianassociatedwithfindingthesum offirst100

naturalnumbersis

(A)Pythagoras(B)Newton(C)Gauss(D)Euclid

15. Ifthefirstterm ofanAPis-5andthecommondifferenceis2,thenthe



9

sum offirst6termsis

(A)0(B)5(C)6(D)15

16. Thesum offirst16termsoftheAP:10,6,2,-----is

(A)-320(B)320(C)-352(D)-400

17. InanAPifa=1,an=20andSn=399,thennis

(A)19(B)21(C)38(D)42

18. Thesum offirstfivemultiplesof3is

(A)45(B)55(C)65(D)75

19. The10thterm oftheAP:5,8,11,14,--------is

(A)32(B)35(C)38(D)185

20. InanAPifa=-7.2,d=-3.6,an=7.2thennis

(A)1(B)3(C)4(D)5

ShortAnswerQuestions

1. Finda,bandcsuchthatthefollowingnumbersareinAP:a,7,b,23,c.

2. DeterminetheAPwhosefifthterm is19anddifferenceofeighthterm

from thethirteenthterm is20,

3. The26th,11th andlastterm ofanAPare0,3and-1/5,respectively.Find

thecommondifferenceandthenumberofterms

4. Thesum of5thand7thtermsofAPis52and10thterm is46.FindtheAP.

5 .Findthe20thterm ofAPwhose7thterm is24lessthanthe11thterm ,first

term being12.
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6. Ifthe9thterm ofanAPiszero,provethatits29thterm istwiceits19thterm

7. Findwhether55isaterm ofAP:7,10,13,--------ornot.ifyesfindwhich

term

8. Determineksothatk2+4k+8,2k2+3k+6,3k2+4k+4areconsecutiveterm of

anAP.

9. Split207intothreepartssuchthattheseareinAPandproductofthetwo

smallerpartsis4623.(Mainconceptstaking3termsasa-d,a,a+dwith

theirsum =207)

10. TheanglesofatriangleareinAP.thegreatestangleistwicetheleast

.Findalltheanglesofthetriangle

[Hintsum ofinteriors<’s=180.Takingd3<’sasa-d,a,a+d]

11. Ifthenthterm ofthetwoAP̀s:9,7,5,-----and24,21,18,----arethesame

.findthevalueofn.Alsofindthatterm.

12. Ifthesum of3rdand8thtermsofanAPis7andsum of7thand14thterms

is-3,

Findthe10thterm

13. Findthe12thterm from theendoftheAP:-2,-4,-6,--0-------,-100

14. Whichterm oftheAP:53.48,43,------isthefirstnegativeterm?

[Hintletanbefirst–veterm∴an<0]

15. How manynumbersliebetween10and300,whichwhendividedby4

leavearemainder3?

[requiredAPis11,15,19,……………299]

16. Findthesum ofthetwomiddletermsoftheAP:-4/3,-1,-2/3,---------4
1

3

[hintfindno.oftermsthenmedianofn]n=189th(+)10th=3
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17. Thefirstterm ofanAPis-5andthelastterm is45.Ifthesum oftheterms

ofthe AP is 120,then find the numberofterms and the common

difference.

18 Whichterm oftheAP,-2,-7,-12…..willbe-77?Findthesum ofthisAPupto

theterm –77

19. ifan=3-4n,showthat

a1,a2,a3……form anAP.AlsofindS20

20. InanAP,ifSn=n(4n+1)findtheAP [Hintan=Sn-Sn-1],

21. InanAP,ifSn=3n2+5nandak=164.FindthevalueofK.

22. IfSndenotesthesum offirstntermsofanAP,provethat

S12=3(S8-S4)

23. Findthesum offirst17termsofanAPwhose4th and9th termsare–15

and–30.respectively

24. Ifsum offirst6termsofanAPis36andthatofthefirst16termsis256.

Findthesum offirst10terms.

25. Findthesum ofall11termsofanAPwhosemiddlemostterm is30.

26. Findthesum oflasttentermsoftheAP.8,10,12,…..126.

27. Findthesum offirstsevennumberswhicharemultiplesof2aswellasof

9.

[Hint:TaketheLCM of2and9]

28. HowmanytermsoftheAP:

-15,-13,-11,…..areneededtomakethesum -55?Explainthereasonfor

doubleanswer.

29. Ifthenumbersn–2,4n–1and5n+2areinAP,Findthevalueofn.

30. Findthevalueofthemiddlemostterms(s)oftheAP:-11,--7,-3,…..49.
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[C] LongAnswerQuestions

1. Thesum ofthefirstfivetermsofanAPandthesum ofthefirstseven

termsofthesameAPis167.Ifthesum ofthefirsttentermsofthisAPis

235,findthesum ofitstwentyterms.

2. Findthe

(i) sum ofthoseintegersbetween1and500whicharemultiplesof2aswell

asof5.

(ii) sum ofthoseintegersfrom 1to500whicharemultiplesof2aswellasof

5

(iii) sum ofthoseintegersfrom 1to500whicharemultiplesof2or5

[Hint(iii):Thesenumberswillbe:multiplesof2+multiplesof5-multiples

of2aswellasof5]

3. Theeighthterm ofanAPishalfitssecondterm andtheeleventhterm

exceedsonethirdofitsfourthterm by1.Findthe15thterm.

4. AnAPconsistsof37terms.Thesum ofthethreemiddlemosttermsis

225andthesum ofthelastthreeis429.FindtheAP.

5. Findthesum oftheintegersbetween100and200thatare

(i) divisibleby9

(ii) notdivisibleby9

[Hint(ii):Thesenumberswillbe:Totalnumbers–Totalnumbersdivisibleby9)

6. Theratioofthe11thterm tothe18thterm ofanAPis2:3.Findtheratioof

the5th term tothe21sttem,andalsotheratioofthesum ofthefirstfive

termstothesum ofthefirst21term.

7. Solvetheequation

-4+(-1)+2+…..+×=437 [Hinttakean=×,thensn=437]
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8. JaspalSinghrepayshistotalloanofRs118000bypayingeverymonth

startingwiththefirstinstallmentofRs1000.Ifheincreasetheinstallment

byRs100everymonth.Whatamountwillbepaidbyhim inthe30th

installment?Whatamountofloandoeshestillhavetopayafterthe30th

installment?

9. ThestudentsofaschooldecidedtobeautifytheschoolontheAnnualDay

byfixingcolourfulflagsonthestraightpassageoftheschool.Theyhave

27flagstobefixedatintervalofevery2m.Theflagsarestoredatthe

positionofthemiddlemostflag.Ruchiwasgiventheresponsibilityof

placingtheflags.Ruchikeptherbookswheretheflagswerestored.She

couldcarryonlyoneflagsatatime.Howmuchdistancedidshecoverin

completingthisjobandreturningbacktocollectherbooks?Whatisthe

maximum distanceshetravelledcarryingaflag?

ANSWERS

MultipleChoiceQuestion
Question Ans Question Ans Questio

n

An

s

Question Ans Questio

n

Ans
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01 D 02 B 03 B 04 B 05 C

06 B 07 B 08 B 09 C 10 A

11 C 12 D 13 B 14 C 15 A

16 A 17 C 18 A 19 A 20 D

ShortQuestionAnswers

01.a=-1,b+15c=31

02.3,7,11,----------

03.d=-1/5,n=27

04.1,6,11,16………..

05.126

06._____________

07.Yes,17thterm

08.K=0

09.67,69,71

10.40°,60°,80°,

11.n=16,term =-21

12.a10=-1

13. a12=-78

14.a12=-2

15.n=73

16.3
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17.(d=10,n=6)

18.[n=16,S16=-632]

19.[S20=-780]

20.5,13,21,29…….

21.K=27

22._________

23..S17=-510

24.S10=100

25.S11=330

26.(S10=1170)

27.(S7=504)

28.n=11,5

29.n=1

30.(n=16,8th,9th)

LongAnswerQuestion

01. 970

02. i)12250,ii)12750, iii)75250

03. 3

04. 3,7,11

05. i)1683,ii)13167

06. a5:a21=1:3

S5:S21=5:49

07. ϰ=50
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08. (Rs44500)]

09. (26m)



Class 10th    Mathematics 

Topic: Triangles  

 

Triangle:  

A three-sided closed figure is called triangle. 

 

Similarity:  

Two figures are said to be similar if they have the same 

shape. Any two circles, squares, rhombuses are always 

similar 

 

Congruency: 

Two figures are said to be congruent if they have same 

shape and same size. Any two circles of same radius, two 

squares of same side, two rhombuses of same side are 

congruent.  

 

Similarity in Triangles: 

Two triangles are said to be similar if: 

a) their all the three corresponding pairs of sides are equal. 

b) their corresponding angles are equal. 

c) the ratio of their corresponding sides is same. 

d) Any two angles of one triangle are equal to the 

corresponding angles of another triangle. 

 

 

 



Objectives 

 

Q.1.  Two triangles are said to be similar if: 

 

  a) only one corresponding angle is equal  

  b) Two corresponding sides are equal 

  c) Two corresponding angles are equal 

  d) None of these 

 

Q.2. A diagonal in a square divide it into two ………….. 

triangles: 

 

  a) Similar    

  b) Congruent 

  c) Similar as well as congruent 

  d) None of these 

 

Q.3. The diagonals of a square divide it into …………. 

Similar triangles.  

 

  a) Two 

  b) Three 

  c) One 

  d) Four 



Q.4. The perpendicular bisector in an isosceles right-angled 

triangle divides it into…………. 

 

  a) Two obtuse angled triangles 

  b) Two isosceles right-angled triangles but not similar 

 c) Two isosceles right-angled triangles which are not 

similar  

  d) Two isosceles right-angled congruent triangles  

 

Q.5.  Which one of the following is not true? 

 

  a) Two circles are always similar 

  b) Two squares area always similar 

  c) Two rectangles are always similar 

 d) Two right-angled isosceles triangles are always 

similar. 

 

Q.6.  Two squares are always ………….    

        (Similar/Congruent) 

 

Q.7. Two circles are always …………..    

(Similar/Congruent) 

 

Q.8.  If ΔABC ≃ ΔDEF and ΔDEF ≃ ΔGHI, then ΔABC and 

ΔGHI are also similar triangles.  (True/False) 



 

Q.9. If two squares are similar, then their sides are always 

equal.       (True/False) 

 

Q.10. If the radii of two circles are 5cm and 7cm respectively. 

 The circles are similar.    (true/false) 

 

Q.11. The median in an equilateral triangle divides it into two 

triangles which are ………. 

 Similar but not right-angled/ Similar and right-angled  

 

Q.12. The areas of two similar triangles are in the ratio 4:9, 

then the ratio of their any two corresponding sides is: 

 a) 4:9 

 b) 2:3 

 c) 16:81 

 d) 1:2 

 

Q.13. The area of two similar triangles is 100cm2 and 200cm2. 

If one side of triangle having area 100cm2 is 10cm, then 

the corresponding side in second triangle is: 

 a) 10cm 

 b) 15cm 

 c) 20cm 

 d) Cannot be found  

 



Q.14. Two triangles of equal area will always be similar.  

        (true/False) 

 

Q.15  Two triangles of equal area will always be congruent. 

        (true/false) 

 

Q.16. Two similar triangles are always equal in area. 

        (true/false) 

 

Q.17. Two congruent triangles are always equal in area. 

        (true/false) 

 

Q.18. Two rectangles having one corresponding side same 

are always similar.   (True/False) 

 

Q.19. Two right-angled triangles are always similar. 

       (true/False) 

 

Q.20. If the ratio of corresponding sides of two triangles is 

equal, then the triangles are ………. 

       (Similar/Congruent) 

 

Q.21. Sides of ΔABC are 3cm, 4cm and 5cm. Sides of ΔPQR 

are 6cm, 8cm and 10cm. Then ΔABC and ΔPQR are: 

       (Similar/Congruent)  



Very Short Answer Type Questions 

 

Q.1. Draw a triangle ABC and draw another line segment 

DE ∥ BC 

 

Q.2. The ratio of the areas of two similar triangles ……..  

 (complete the statement of the theorem) 

 

Q.3. Find the hypotonus of a right-angled triangle which has 

other two sides are 3cm and 4cm. 

 

Q.4. Draw a triangle PQR in which ST is a line segment 

joining the mid points of the sides PQ and PR. Observe 

of the line segment ST is parallel to QR 

 

Q.5. If the ratio of the areas of two similar triangles is 4:9, 

show that the ratio of their any two corresponding pairs 

of sides is 2:3. 

 

Q.6. Take a rectangular paper. Fold it along any of the 

diagonal. Check if the folded parts superimpose each 

other.  

 

Q.7.  Draw a rhombus and its two diagonals. Observe if the 

diagonals are perpendicular to each other. 

 



Q.8.  Give the names of any three pairs of objects available 

in your home which are similar but not congruent.  

 

Q.9.  Give the names of any three pairs of objects available 

in your home which are similar as well as congruent. 

 

Q.10. Give the names of any three pairs of objects available 

in your home which are neither similar nor congruent.  

 

Q.11. categorise the given objects as similar or congruent or 

else: 

 (a) A pair of spoons of same size and same shape 

 (b) A pair of papers from the same book 

 (c) A pair of shoes 

 (d) A pair of cylindrical mugs of different size 

 

Q.12. Draw two triangles which are similar but not congruent. 

 

Q.13. Draw two circles which are congruent as well as similar 

 

Q.14. Draw two circles which similar but not congruent. 

 

Q.15. Are all rhombuses similar? If so, draw a pair of 

rhombuses which are congruent as well similar.  

 



Short Answer Type Questions 

 

Q.1. In the given figure, DE∥BC, AD=2, 

BD=2.5 and AE=3, find EC 

 

 

 

Q.2. If 𝑃𝑄 = 4𝑐𝑚, 𝑃𝑇 = 6𝑐𝑚, 𝑄𝑆 = 4𝑐𝑚 

and 𝑇𝑅 = 6𝑐𝑚, Prove that 𝑆𝑇 ∥  𝑄𝑅 

 

 

Q.3. ΔABC is isosceles with 𝐴𝐷 =

5𝑐𝑚, 𝐵𝐷 = 4𝑐𝑚. Find AE and EC 

when DE ∥ BC  

 

 

 

Q.4. Prove that the line segment from the common vertex of 

equal sides of a triangle divides the triangle into 

congruent triangles.    

 

Q.5. In ΔPQR, ST ∥ QR, PT = TQ = 3cm, 

PS =6cm, Find TR. 

 



Q.6. In the given figure, if PT=TQ=4cm, 

PS = SR= 8cm, prove that TS ∥ QR 

 

 

 

Q.7. The angles of ΔABC, ∠A=60, ∠B=90 and ∠C=30. In 

ΔPQR, ∠P=300, ∠Q=900, ∠R= 300. Show that: 
𝐴𝐶

𝑅𝑃
=

𝐵𝐶

𝑃𝑄
=

𝐴𝐵

𝑅𝑄
 

 

 

Q.8. In the given figure, if AB ∥ CD, 

prove that ΔABO ≃ ΔDOC 

 

 

Q.9. In the figure given in Q.8, if ∠B=∠C, prove that ΔABO ≃ 

ΔDOC 

Q.10. Prove that the median in an isosceles triangle divide it 

into two similar triangles. 

 

Q.11. If perpendicular in a triangle bisects the side of the 

triangle, prove that the triangle is isosceles. 

 

Q.12.  In the given figure, ΔABC ≃ 

ΔDEF. If 𝑎𝑟∆𝐴𝐵𝐶 = 81𝑐𝑚2  

and 𝑎𝑟∆𝐷𝐸𝐹 = 256𝑐𝑚2. 

Find DE when AB=9cm 



 

 

 

Q.13. ∆𝑋𝑌𝑍 and ∆𝑃𝑄𝑅 are two 

equilateral triangles. If 

𝑎𝑟∆𝑋𝑌𝑍 = 4√3𝑐𝑚2 and 

side of the ∆𝑃𝑄𝑅 is 6cm, 

find the side of ∆𝑋𝑌𝑍 and 

𝑎𝑟∆𝑃𝑄𝑅 

 

 

Q.14. In the given triangle AB ∥ QR. If 

𝑎𝑟∆𝑃𝐴𝐵 =  𝑎𝑟(𝐴𝐵𝑅𝑄) and AP =5cm, 

find AQ 

 

 

Q.15. The hypotonus and one of the other two sides of a 

right-angled triangle are 15cm and 9cm, find the third 

side. 

 

 

Q.16. ΔABC is right-angled at ∠B. If DE ∥ 

BC, prove that: 

𝐷𝐸2 + 𝐴𝐸2 = 𝐵𝐶2 + 𝐴𝐶2 

 

 



Q.17. Two trees (A) and (B) are of height 21m and 12m 

respectively. Shows that: 
𝑆ℎ𝑎𝑑𝑜𝑤 𝑜𝑓 𝑡𝑟𝑒𝑒 (𝐴)

𝑆ℎ𝑎𝑑𝑜𝑤 𝑜𝑓 𝑡𝑟𝑒𝑒 (𝐵) 
=

7

4
  

 

Q.18. If the areas of two similar right-angled triangles are 

81cm2 and 225cm2, show that ratio of their hypotonus 

is 3:5  

 

Long Answer Type Questions 

 

Q.1. ABCD is a rectangle. If EF ∥ DC, 

prove that EO=OF and DO=OB 

   

 

Q.2. Prove that the diagonal of a parallelogram divides it 

into two triangles which are similar as well congruent.  

 

Q.3. Prove that a square is divided into congruent as well 

similar triangles by any of the diagonal. 

 

 

Q.4. ABCD is a rectangle. AC and BD 

are the diagonals which intersect 

each other at point O. Prove that: 

 I) ΔAOB ≃ ΔDOC 

 II) ΔAOD ≃ ΔBOC 

 



 

Q.5. In the given figure, DE ∥ BC, find 

∠ADE, ∠AED and ∠ A if ∠B=60 and 

∠C=65 

 

 

 

Q.6. The area of ∆𝑋𝑌𝑍 =

25𝑐𝑚2 and ∆𝑃𝑄𝑅 =

36𝑐𝑚2. If XY=5cm, 

YZ=10cm and XZ=2.5cm, 

find PQ, QR and PR 

 

 

Q.7. ∆𝐴𝐵𝐶~∆𝐷𝐸𝐹, ∆𝐴𝐵𝐶 and 

∆𝐷𝐸𝐹 are right angled 

triangles right angled at ∠C 

and ∠F respectively. If 

𝑎𝑟∆𝐴𝐵𝐶 = 𝑎𝑟∆𝐷𝐸𝐹 and BC = 

3cm, AC=4cm, find EF, DF, DE 

 

Q.8. If the area of two similar triangles is equal, prove that 

they are congruent. 

 

Q.9. A, B, C are the mid points of the 

sides PQ, QR and PR of ΔPQR 

respectively. Prove the 𝑎𝑟∆𝐴𝐵𝐶 =
1

4
𝑎𝑟∆𝑃𝑄𝑅 

 



Q.10. Which one of the following triplets as the sides of 

triangle represent it as right-angled triangle? 

 (a) 5cm, 6cm, 7cm (b) 6cm, 8cm, 10cm  

 

Q.11.  ΔABC is right-angled at ∠A. If 

AD ⟂ BC, prove that 

 𝐴𝐷2 = 𝐵𝐷. 𝐷𝐶 

 

Q.12. In the given figure, ΔABC is 

right-angled at ∠A. If AD ⟂ BC, 

if BD=DC, prove that 

 𝐴𝐷 = 𝐷𝐶 

 

Q.13. A 10m ladder is placed 6m away from the foot of a 

tree. If the top of the ladder touches at the one-third of 

the height of the tree. Find the height of the tree.  

Q.14. ΔPQR and ΔXYZ are two 

right-angled similar 

triangles at ∠Q and ∠Y 

respectively. If the ratio of 

the areas of ΔPQR to 

ΔXYZ is 
1

2
, Prove that 

2𝑃𝑅. 𝑅𝑄 = 𝑋𝑍. 𝑌𝑍 

Q.15. A 20m high tree makes 15m shadow on the ground at 

a particular time. If another tree makes 12m shadow on 

the ground at the same time, find the height of the 

tree.   

 



Answers 

Objective: 

Q1 (c) 

Q2  (c) 

Q3  (d) 

Q4 (d) 

Q5 (c) 

Q6 Similar 

Q7 Similar 

Q8 True 

Q9 false 

Q10 True 

Q11 Similar and right-angled 

Q12 (b) 

Q13 (c) 

Q14 false 

Q15 False 

Q16 False 

Q17 True 

Q18 False 

Q19 False 

Q20 Similar 

Q21 Similar 

 



Very Short Answer Type 

Q3 5cm 

Q4 Yes ST ∥ QR 

Q6 Yes, Superimpose each other 

Q7 Yes Perpendicular to each 

Q11 a) Congruent 

 b) Congruent 

 c) Not similar 

 d) May or may not be similar 

Q15 Yes 

Short Answer Type 

Q1 EC=3.7cm 

Q3  AE=5cm, EC=4cm 

Q5 TR=6cm 

Q12 DE =14cm 

Q13 4cm and 9√3𝑐𝑚2 

Q14 AQ= 5(√2 − 1)𝑐𝑚 

Q15 12cm 

Long Answer Type 

Q5 ∠AED= 60 

 ∠AFE = 65 

 ∠A=55 

Q6 PQ=6cm, QR = 12cm, PR = 3cm 

Q7.  EF = 3cm. DF =4cm, DE = 5cm 

Q10 (b) 

Q13 24cm 

Q15 16cm 



CORORDINATE GEOMETRY 

CLASS – 10TH        CHAPTER – 7         

7. 1  Introduction: 

Coordinate Geometry is that branch of geometry which defines the position 

of a point in a plane by a pair of algebraic numbers. It is also called ALGEBRAIC 

GEOMETRY OR ANALYTICAL GEOMETRY.  

7. 2  Rectangular Axis and Origin: 

Let X/OX and Y/OY be two perpendicular 

straight lines intersecting at the point “O”. Then 

i. X/OX is called the axis of “x” or the “x-axis”. 

ii. Y/OY is called the axis of “y” or the “y – 

axis”. 

iii. Both X/OX and Y/OY taken together, in this 

very order, are called the “Rectangular axes” 

or the “axes of Co-ordinates” or the 

“Coordinate axes” or simply the “axes”.  

(Note – 1 :  They are called Rectangular axes 

because the angle between them is a Right angle.) 

iv. Their point of intersection “O” is called the origin. 

7. 3  Cartesian Co-ordinates of a point: 

 Let X/OX and Y/OY be two perpendicular lines 

intersecting at the point “O”. Let “P” be any point in 

the plane of the axes. From “P”, draw PM 

perpendicular X/OX, then  

a) “OM” is called the “x-ordinate” or “abscissa of 

P” and is denoted by “x” 

b) “MP” is called the “y-coordinate” or “Ordinate of “P” and is denoted by “y”. 

c) The numbers “x” and “y” are called the Cartesian rectangular Coordinate or 

simply the “Coordinate of P”, represented by P(x,y). 

Y
-
a
x
i
s
 

Y 

X X

/

 

X- axis 
90

0

 
O 

Y

/

 

    
 

P 

M 



(Note – 2 : In this symbolic representation i.e. P(x,y), the “Abscissa is always written 

first and separated from the Ordinate ( at second place) by a comma. 

Remember: 

1. Abscissa is the perpendiculars distanc from “y – axis”. 

2. Ordinate is the distance of a point from “x axis”. 

3. Abscissa is +ve to the right to the “y-axis” and –ve to the left of “y-axis”. 

4. Ordinate is +ve above “x-axis”  and –ve below “x-axis”. 

5. Abscissa of any point on “y – axis” is zero 

6. Ordinate of any point on “x-axis” is zero. 

7. Corodinates of the origin are (0,0). 

Note – 3: The two axis divide the plane into four regions 

called the Quadrants. The signs of the Co-

ordiantes in different Quardants are: 

a) (+,+)  both abscissa and Ordinate  

are +ve in first quadrant. 

b) (-, +)  in second quadrant. 

c) (-, -)  in third quadrant. 

d) (+, -)  in fourth quadrant. 

7. 4  Distance between two Points: (Distance Formula) 

Let P(x1, y2) and Q (x1, y2) be the given points. Draw PL and QM 

perpendicular OX and PR perpendicular QM. Then 

 PR = LM = OM – OL = x2 – x1 

 RQ = MQ – MR  =   MQ – LP =  y2 – y1 

 In right angled ∆  PRQ 

BY Pythagoras Theorem  

PQ2 = PR2 + RQ2 

 = (x2 – x1)2 + (y2 – y1)2  

PQ = (x1 – x2)
2 + (y2 – y1)

2 

Corollary:  Distance of a point (x, y) from the origin (0, 0) = x2 + y 2   

 

 



 

Note – 4: When three points are given and it is required to prove that they form: 

a) an Isosceless triangle, show that two of its sides are equal 

b) an equilateral triangle, show that its three sides are equal. 

c) a right angled triangle, show that the square of one side is equal to the 

sum of the square of other two sides. 

d) They are collinear, show that the sum of the distances between two points 

is equal to the distances between the first point and the third point. 

Note – 5: When four points are given and it is required to prove that they form a; 

a) Square, show that all sides are equal and diagonals are equal. 

b) Rhombus, show that all sides are equal and diagonals are unequal. 

c) Rectangle, show that the opposite sides are equal and diagonals are also equal. 

d) Parallelogram, show that the opposite sides are equal. 

7. 5  Section Formula: 

Let R(x,y) be the point which divides the joining of P( x1, y1) and Q = (x2, y2) in the 

ratio m:n internally. The “R” lies between “P” and “Q” and have Coordinates as  

 

 R(x,y) = R 

 

i.e.  x-Coordinate of R is  and 

  

y-coordiante of R is  
 

This is known as Section Formula. 

Note: If we have to find the ratio in which “R” divides “PQ”, it is convenient to 

take the ratio K:1 instead of m:n 

Corollary:  Mid Point Formula: If “R” is the mid – point of “PQ”, then “m = n” 

i.e. the ratio is 1:1. 

Therefore, Co-ordinates of the mid-point of the line – segement joining P(x1, y1) and 

Q (x, y2) are 

 

      R  i.e 

 

       R       
𝑺𝒖𝒎 𝒐𝒇 𝒂𝒃𝒔𝒊𝒔𝒔𝒂𝒆 

𝟐
    , 

𝑺𝒖𝒎 𝒐𝒇 𝑶𝒓𝒅𝒊𝒏𝒂𝒕𝒆𝒔 

𝟐
  

P (x
1
, y1) R (x, y) Q (x

2
, y2) 

m 
n 



 

    

  

Remember: 

1. The median is a line joining a vertex of the triangle to the middle point of the 

opposite side. 

2. The point of intersection of the medians of a triangle is called the “Centroid” 

of the triangle. 

3. The Centroid of a triangle divides each median in the ratio 2:1, 2 always being 

on the sides of the vertex. 

4. The Co-ordiantes of the Centroid of a triangle whose vertices are (x1, y1), 

(x2,y2) and (x3, y3) are: 

    X1+x2+x3 ,  y1 +y2+y3     

          3       3 

7. 6  Area of a Triangle: 

If A (x1, y1), B (x2, y2) and C(x3, y3) are the vertices of a triangle 

ABC, then the area of triangle is given by 

Area of ∆ ABC =   
1

2
 {x1(y2 – y3) + x2 (y3 – y1)+ x3(y1 – y2)} 

 Note – 6:  

1. If during calculations, area comes out to be negative, then 

we take it absolute value. 

2. If we have to find some conditions, where area of a triangle is given, then we 

take both signs under consideration. 

3. We can find area of a triangle with vertices (x1, y1), (x2, y2) and (x3, y3) by 

using following diagram. 

x1  x2  x3  x1  

 

 

y1  y2  y3  y1 

 

 

 

x/ 
y/ 



We multiply the terms connected by arrows, for bold 

arrow, we put plus sign and for dotted arrow, we put 

negative sign. 

Area of Triangle = 
1

2
 { x1y2 +x2y3 +x3y1 – x2y1 – x3y2 – x1y3} 

4. If we have to find the area of a quadrilateral ABCD, we can draw one 

diagonal and divide the quadrilaterals into two triangles and then apply 

formula for finding area of a triangle. 

Area (Quad. ABCD) =  ar (∆ 𝑨𝑩𝑪) + ar (∆ 𝑩𝑪𝑫)   

7. 7  Condition for Collinearity: 

A (x1, y1), B (x2, y2) and C(x3, y3) are collinear (i.e. the three points lie on same 

straight line). If the area of triangle formed by these vertices is zero. 

i.e. Area of Triangle = 0, if A, B, C are collinear. 

  

  



1 MARK QUESTIONS 

  Choose the correct Answer 

Q1 The distance of the point P (2, 3) from the x-axis is  

 a) 2  b) 3  c) 1 d) 5 

Q.2 The distance between the points A (0,6) and B (0, -2 ) is 

 a) 6 b) 8 c) 4 d) 2 

Q.3 The distance of the point P (-6, 8) from the origin is  

 a) 8 b) 2√7 c) 10 d) 6 

Q.4 The distance between the points (0, 5) and (-5, 0) is 

 a) 5 b) 5√2 c) 2√5 d) 10 

Q.5 AOBC is a rectangle whose three vertices are vertices A (0, 3), O (0, 0) and      

B (5,0). The length of its diagonal is 

 a) 5 b) 3 c) 3√4 d) 4 

Q.6 The perimeter of a triangle with vertices (0,4), (0,0) and (3,0) is 

 a) 5 b) 12 c) 11 d) 7√5 

Q.7 The area of a triangle with vertices A (3, 0), B (7, 0) and C (8, 4) is 28 

          (T/F) 

Q.8 The points (-4, 0), (4, 0), (0, 3) are vertices of an Isosceles Triangle. (T/F) 

Q.9 If the distance between the point (2,-2) and (-1, x) is 5, one of the value of x 

is 1          (T/F)  

Q.10 The mid points of the line segment joining the points A (- 2, 8) and B (-6, -4) 

is (- 4, 2)         (T/F) 

Q.11 The points A (9, 0), B (9, 6), C (-9, 6) and D (-9, 0) are the vertices of a 

Rhombus         (T/F) 

 



Q.12 The point which divides the line segment joining the points (7,-6) and (3, 4) 

in the ratio 1:2 internally lies in the  

 a) 1 - Quadrant   b) II – Quadrant  c) III – Quadrant 

d) IV – Quadrant. 

Q.13 The point which lies on the perpendicular bisector of the line segment joining 

the point A (-2,-5) and B (2, 5) is  

 a) (0, 0)  b) (0, 2)  c) (2, 0)  d) (-2, 0) 

Q.14 The fourth vertex D of a parallelogram ABCD whose three vertices are            A 

(-2, 3), B (6, 7) and C (8, 3) is 

 a) (-2, 3)  b) (0,-1)  c) (-1, 0)  d) (1, 0)  

Q.15 If the point P (2, 1) lies on the line segment joining points A (4, 2) and                

B (8, 4), then 

 a) AP = 
1

3
  AB b) AP = PB    c) PB = 

1

3
  AB d) AP = 

1

2
  AB 

Q.16 If P (
𝑎

3
 , 4) is the midpoint of the line segment joining the point Q (-6, 5) and 

R (-2, 3), then the value of “a” is 

 a) -4   b) -12   c) 12 d) -6  

Q.17 Line intersects the y-axis and x-axis at the points P and Q respectively, if       

(2,-5) is the midpoint of PQ, then the coordinates P and Q are respectively 

 a) (0,-5) and (2, 0) b) (0, 10) and (-4, 0) c)      (0, 4) & (-10, 0) 

d) (0,10) and 4,0) 

Q.18 The area of a triangle with vertices (a, b + c), (b, c + a) and (a, b + c) is  

 a) (a+ b + c) ^2 b) 0 c) (a + b+ c) d) ab 

Q.19 If the distance between the points (4,p) and (1,0) is 5, then the value of p is 

 a) 4 only  b) ± 4  c) -4 only d) 0 

Q.20 If the points A (1, 2), O (0,0) and C (a, b) are collinear, then 

 a) a = b  b) a = 2b  c) 2a = b  d) a = -b 



Q.21 If P (1, 2), Q (4, 6), R (5, 7) and S (a, b) are the vertices of a parallelogram 

PQRS then a =……………., b =……………. 

Q.22 There are / is ……………. number of points on x-axis which are at a distance 

of 2 units from (2,4)  

Q.23 The distance of the points (h, k) from x-axis is ……………. 

Q.24 ……………. is The area of the triangle with vertices at the points (a, b+ c)    

(b, c+ a) and   (c, a+ b) 

Q.25 The distance of A (5, -12) from the origin is ………… 

 

Answers 

Q1. (b) Q.2 (b) Q.3 (c) Q.4 (b) Q.5 (c) Q6 (b) 

Q.7 (F) Q.8 (T) Q.9 (F)  Q.10 (T) Q.11 (F) Q.12 (d)  

Q.13 (a) Q.14 (b) Q.15 (d) Q.16 (b) Q.17 (d)  Q.18 (b)  

Q.19 (b) Q.20 (c) Q.21 a=2, b=3 Q.22 (0) Q.23 IKI  

Q.24 0 Q.25 (13)  



 

Short Answer Type Questions 

 

Q.1 If A (6, -1), B(1,2) and C (K,3) are three points such that AB = BC. Find the 

value of K. 

Q.2 The distance between the points  P(a Sin , a cos ) and Q (a cos - a sin ). 

Q.3 Check whether the points (1,5), (2, 3) and (-2, -11) are collinear or not. 

Q.4 Find a relation between “x” and “y”, if the points ( x, y), (1, 2) and (7, 0) are 

collinear. 

Q.5 Find the point on x – axis which is equidistance from (2, -5) and (9, 1). 

Q.6 Find the point on y – axis, each of which is at a distance of 13 units from the 

point (-5, 7). 

Q.7 Show the point on A(1,2), B(5,4), C (3,8), D (-1, 6) are vertices of a square. 

Q.8 If two vertices of an equilateral triangle are (0, 0) and (3,0), find the third 

vertex. 

Q.9 Find the coordinates of the mid point of the line segement joining the points 

A (3,0) and B (5,4). 

Q.10 The mid point of the line segment joining A(2a, 4) and B (-2, 3b) is                         

M (1,2a +1). Find the vlaues of a and b. 

Q.11 In what ratio does the points P (2,5) divide the line segment joining A (8, 2) 

and B (-6, 9). 

Q.12 Find the coordinates of the point of trisection of the line segement joining the 

points (4, -1) and (-2, -3). 

Q.13 Find the lengths of the medians of the triangle where vertices are A (1,-1), 

B(0,4) and C (-5, 3). 

Q.14 AB is a diameter of a circle with centre C (-1, 6). If the coordinates of A are 

(-7, 3). Find the coordinates of B. 

Q.15 Find the coordinates of the point P which is three – fourth of the way from     

A (3, 1) to B (-2, 5). 

Q.16 Find th centroid of a triangle ABC whose vertices are A(-1,0), B(5,2) and         

C (8,2) 



Q.17 Determine if the points (1,5), (2,3) and (-2, -11) are collinear using area of 

triangle. 

Q.18 (Ref. using area of triangle) find the value of K if the points (8,1), (K, -4) and 

C (2, -5) are collinear. 

Q.19 If A (2, 1), B (6,0), C(5, -2) and D (-3, -1) are the vertices of a quadrilateral. 

Find the area of quaderilatral ABCD. 

Q.20 Find the value of K for which the area formed by the triangle with vertices A 

(K,0), B (4,0) and C (0, 2) is 4 square units. 

 

ANSWER 

 

Q.1 √33 + 1     Q.2 a√2  Q.3 (Not) area of triangle ≠0  

Q.4 (x+3y – 7 = 0) Q.5 (2, 0)  Q.6  (0, 19) or (0,-5) 

Q.8 (
3

2
 ,  

3√3

2
) or  (

3

2
 , - 

3√3

2
)  Q.9 (-1,2) Q.10 a = 2, b = 2 

Q.11 (3:4)  Q.12 (2, -5/3) and (0,-7/3)  Q.13 
√130

2
 , √3 

Q.14 (5,9)  Q.15 (6/7, 19/7)  Q.16 (4,0) Q.17 No 

Q.18 (K=3)  Q.19 + 15 square unit Q.20 K = (0, 8)   

  

 

 

  

  



Long Answer Type 

Q.1 Prove that the points A (a, a), B (-a, - a)  and C (-√3 a, √3 a) are the vertices 

of equilateral triangle. Calculate the area of this triangle. 

Q.2 If the distance of P(x, y) from A (5, 1) and B (-1, 5) are equal. Prove that               

3x = 3y 

Q.3 If A, B and P are the points (-4, 3), (0, -2) and (, ) respectively and P is 

equidistance from A and B. Show that 8  ≠  10 +21 = 0 

Q.4 If P (a, -11), Q (5, b), R (2, 15) and S (1, 1) are the vertices of a parallelogram 

PQRS. Find the value of “a and b”. 

Q.5 In what ratio is the line segment joining A (6, 3) and B (-2, -5) is divided by 

the x-axis. Also find the coordinates of the point of intersection of AB and the 

x – axis. 

Q.6 The point P (-4, 1) divide the line segment joining the points A (2,-2) and B 

is the ratio 3: 5. Find the point B. 

Q.7 Show that the points (3,-2), (5, 2) and (8, 8) are collinear by using Section 

formula. 

Q.8 A (3, 2) and B (-2, 1) are two vertices of a triangle ABC whose centroid is G 

(5/3, – 1/3). Find the coordinates of the third vertex “C”. 

Q.9 Calculate the ratio in which the line joining the points A (6, 5) and B (4, -3) 

is divided by the line y = 2. Also find the coordinates of the point of 

intersection. 

Q.10 Find the area of the triangle formed by joining the mid points of the sides of 

the triangle whose vertices are (0, -1), (2, 1) and (0, 3). Find the ratio of this 

area to the area of the given triangle. 

 

ANSWERS 

 

Q.1 2√3 a2  Q.4 (a=4, b =3) Q.5 {(3:5, (3, 0)} Q.6 (-14, 6) 

 Q.8 ( 4, - 4) Q.9 {3:5 , (21/4, 0)} Q.10 (1 Sq unit, 1:4) 
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INTRODUCTION TO TRIGONOMETRY 

 

 Trigonometry originated as part of the study of triangle. The word Trigonometry is 

derived from the Greek Word “Tri (means three) Gon (meaning sides) and metron 

(means measure)”. In fact trigonometry means the measurement of three concerned 

figures, and the first definitions were in form of triangles. However, trigonometric 

functions can also be defined using the unit circle, a definition that makes them 

periodic or repeating. Many naturally occurring processes are also periodic, days and 

nights, seasons, water level in a tidal basin, the blood pressure in a heart, an alternating 

current and the position of air molecules, transmitting a musical note, all fluctuate 

regularly. Such a Phenomenon can be presented by Trigonometric functions. 

The Sine and Cosine functions are commonly used to model periodic function 

phenomenon, such as sound and light waves. The position and velocity of harmonic 

oscillators, sunlight intensity and day length and average. Temperature variations 

throughout the year. 

ANGLE: Angle is the figure obtained by the rotation of a given ray about its end 

point from its initial position to the terminal position. 

 

 

 

 

 

 

The measure of an angle is the amount of rotation from its initial position to the terminal 

position. If the ray rotates in anticlockwise sense, the angle formed is taken positive. If 

the ray rotates in clockwise sense, the angle formed is taken negative. 

Remarks:  

 

“OP” and “OX” are called arms of angle <POX and point “O” 

is called vertex of the angle.  
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Trigonometric Ratio (T – Ratio) of an acute angle of a Right Triangle:  

In “XOY” – plane, let a revolving line “OP” starting from 

“OX”, traces angle XOP= From “P (x, y)” draw “PM 

perpendicular to “OX”. 

In right angled triangle OMP, OM = “x” (adjacent side), PM = 

“y” (opposite side): OP = “r” (hypotenuse). 

1. Sin   = Opposite side   =  y 

   Hypotenuse   x 

2. Cos   = Adjacent side  = x 

   Hypotenuse     r 

3. Tan   = Opposite side  = y    

   Adjacent side   x 

4. Cosec  = Hypotenuse  = r    

   Opposite    y 

5. Sec   = Hypotenuse   = r    

   Adjacent side   x 

6. Cot   = Adjacent side  = x    

   Opposite side   y 

Reciprocal Relations: 
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Remark 1 : Sinis read as the “Sine of angle” and it should never be interpreted 

as the product of “Sin” and “”. 

Remark 2 : Notation: (Sin )2 is written as Sin2  ( read “Sin square ”). Similarly 

(Sin )n is written as Sinn  (read Sin nth and power “”), “n” being 

positive integer. 

Note : (Sin )2 should not be written as Sin 2 or as Sin2 2 

Remark 3 : Trigonometric ratios depend only on the value of  and are independent 

of the lengths of the sides of the right angle triangle. 

Trigonometric Ratios of Complementary Angles: 

 Sin (90 –  )  = Cos   Cos ( 90 –  ) = Sin  

 Tan (90 –  )  = Cot   Cot (90 –  )  = Tan  

 Sec ((90 –  )  = Cosec  Cosec (90 –  ) = Sec  

 

TRIGONOMETRIC RATIOS FOR ANGLE OF MEASURE 

00, 300, 450, 600, AND 900 IN TABULAR FORM 
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Trigonometric Identities 

An equation involving trigonometric ratios of an angle is said to be a trigonometric 

identity, if it is satisfied for all values of   for which the given trigonometric ratios are 

defined. 

Identity – 1 Sin2 + Cos2 = 1 

Remark – 1 

 

Sin2    = 1 - Cos2  

Cos2   1 - Sin2  

Identity – 2 

Sec2  - Tan2  = 1 

Remark – 2 

 

Tan2 = Sec2  - 1  

Identity – 3 Cosec2  = 1 + Cot2  

Remark – 3 

 

 Cot2  Cosec2  

  

Remark –4 

 

  

SOME TIPS 


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Some Trigonometric functions in terms of the other five 

Note:   Csc is same as Cosec 

Additional Formula 

 

 Sin ( A + B)  = Sin A Cos B  +  Cos A Sin B 

 Sin (A – B)   = Sin A Cos B  –   Cos A Sin B 

 Cos (A + B)  = Cos A Cos B –   Sin A  Sin B 

 Cos (A –  B)  = Cos A Cos B +   Sin A  Sin B 

 Sin 2 A  = 2 Sin A Cos A 

 Tan 2 A  = 2 Tan A     

     1 – Tan2 A 
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TRIGONOMETRIC HAND TRICK 

This is an easy way to remember the values of common values of trigonometric 

functions in the first quadrant. It’s a lengthy explanation, but once you know this by 

heart, you can use this trick for all four quadrants. All you need is your non-dominant 

hand. 

Step – 1   :  Hold out your non-dominant hand. 

Step – 2  :  Assign” the following values to your fingers. 
 

If your non-dominant hand is 
your left hand 

If your non-dominant hand is your 
right hand. 

  

  

  



 



 

Step – 3   : Find a trig problem. e.g.  Cos (
𝜋

6
 ) 

Step – 4   : Hold down the finger assigned for that angle.  

    For example: Hold down your ring finger for /6 

Step – 5   : Know the following Formulas 

  

“Bottom fingers” refer to how many fingers are “below” the finger you’ve held down. 

“Top fingers” refer to how many fingers “above” the finger you’ve held down. Your 

thumb counts. 

Step – 6 :  Calculate the values for your trig expression using the 

appropriate formula.  

For example:  When you hold down your ring finger, there is 1 finger below your ring 

finder (your pinkie), and there are 3 fingers above your ring finger (your 

thumb, your index finger, and your middle finger). Therefore, Cos (/6) 

= √3 /2 If you need Sin (/6) = √1/2  = ½                     
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1 Mark Questions 

Q.1 Define Identity. 

Q.2 Sin  = 
3

4
  for any value of    (T/F) 

Q.3 What is the value of ( 1 – Cos2) Cosec2 

Q.4 The value of  2 Tan 300   is                 

  1 – Tan2 300 

 a) Sin 600 b) Cos 600 c) Tan 600 d) Sin 300 

Q.5 In Triangle PQR right angled at Q. PQ+QR=25 cm PQ=5cm then the value of 

Sin P is 

 a) 
7

25
  b) 

24

25
  c) 

12

13
 d) None of the these 

Q.6 What is the Maximum value of  
1

cosec 𝜃
 

Q.7 The value of Cos10 Cos 20 Cos30– Cos 1800 

 a) 1  b) 0  c)- 1 d) None of these 

Q.8 If Cosec2  (1+Cos  (1- Cos  ) = K then value of  K is

 a) -1  b) 2   c) 1   d)  -1 

Q.9 If x tan 450 Cos 600 = Sin 600 Cot 600 then x is equal to  

 a) 1  b)   \/3   c) ½   d) 1/ \/2 

Q.10 ……… is The value of  for which \/3 Sin  = Cos  

Q.11 If tan A = ¾  and  A+B =900  the value of Cot B is  

 a) ¾  b)  5/4   c) 3/5  d) ¾ 

Q12 If tan  = ¾  then Cos2 Sin

a) 7/25  b) 1   c) -7/25 d) 4/25 

Q13 If A, B and C are interior angles of Tringale ABC then Sin ( 
𝐵 +𝐶 

2
 ) = 
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a) Sin 
𝐴

2
  b) Cos 

𝐴

2
  c) Sin 

𝐴

2
  b)  Cos 

𝐴

2
  

Q14 The value of Sin A Cos (900 – A) + Cos A Sin (900 –A) is  

a) -1    b) 0   c) 2   d) 4 

Q.15 Define Angle. 

 

ANSWERS 

 

Q.1 Definition  Q.2  ( F)   Q.3  (1)    Q.4  (c)   Q.5  (c)    

Q.6 (1)   Q.7 (b)   Q.8  (c)   Q.9  (a) Q.10 ( 300)  

Q.11 ( d)  Q.12  (a)   Q.13 (b)  Q.14 (d) Q.15 Definition
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2 Mark Questions 

Q.1 Evaluate:  

2 Tan 530  Cot 800      

 Cot 370  Tan 100 

Q.2 Prove that: 

 (1- Cos2) Cosec2 = 1  

Q.3 Prove that: 

           Cosec     1 – Cos2     = 1 

Q.4 Find the value of x, if 

  Tan 3x = Sin 450 Cos 450  +  Sin 300 

Q.5 Solve the equation when 00 < < 900 

  3 Tan2– 1 = 0 

Q.6 Evaluate: 

  Cos2130 – Sin2770 

Q.7 Evaluate:  

  Sin 600 Cos 300 + Cos 600 Sin 300      

  (Use Sin A Cos B + Cos A Sin B = Sin (A + B)      

Q.8 If triangle ABC is a right angled at “C”, then what is  

  Cos (A + B) + Sin (A + B) equal to      

 Hint ( A + B + C = 1800      A + B = 1800 – C A + B = 1800 – 900= 900)

  i:e  A + B = 900 

Q.9 Evaluate: 

  Tan100 Tan 150 Tan 750 Tan 800 

Q.10 If A = 450, verify that  

Sin 2 A = 2 Sin A Cos A  

 

ANSWER 

 

Q.1 (1)  Q.4 (150)  Q.5 () Q.6 ( 0) 

Q.7 (1)  Q.8 (1)  Q9 (1) 
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3 Mark Questions 

Q.1 If Cos A = 
7

25
 , find the value of Tan A + Cot A  

Q.2 If  is acute angle and Sin  = Cos . Find the value of 2Tan2 + Sin2  - 1. ….. 

(Hint: Sin  = Cos   Sin  / Cos  = 1            Tan   = Tan 450,    =450) 

Q.3 Given that Sin (A + B) = Sin A Cos B + Cos A Sin B.  Find the value of 750

 (Hint: Put A = 450, B = 300) 

Q.4 Given that Sin 2 A = 2 Sin A Cos A. Find the value of Sin 1200  

 (Hint: Put A = 600) 

Q.5 Evaluate 4 (Sin4 600 + Cos4 300) – 3 (Tan260 – Tan2 450) + 5 Cos2 450  

Q.6 Prove that Tan 10 Tan 20 Tan 30…….. Tan 890 = 1 

Q.7 If Sin ( + 360) = Cos , where  +360 is acute angle. Find   

 (Hint: Use CosSin 

Q.8 If Tan  + Cot  = 2. Find value of Tan2  + Cot2 . ( Hint: Squaring both sides 

Q.9 Prove that:  

  

Hint L.H.S =    

 

Q.10 Express Sin 850 + Cosec 850 in terms of Trigonometric ratios of angles between 

00 and 450. (Hint: Use Sin (90 – ) = Cos  and Cosec (90 – ) = Sec ) 

 

ANSWERS 

 

Q.1 
625

168
 Q.2   

3

2
 Q.3   

1

√2
 (√3 + 1)  Q.4 

√3

2
 Q.5 1 

Q.7 270 Q.8 2 Q.10 Cos 50 + Sec 50 
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4 Mark Question 

Q.1 In triangle ABC right angled at “C”, if  Tan A =
1

√3
. Find the value of                  

Sin A + Cos B + Cos A Sin B     

(Alternate method: Hint: A + B +C = 1800, A+B= 1800– C = 1800 – 900 = 900)

 Sin A Cos B + Cos A Sin B = Sin (A + B) = Sin 900 = 1 

Q.2 If Sin B = 
1

2
  , Show that 3 Cos B – 4 Cos3 B = 0 

Q.3 If Tan  = 
20

21
 Show that  

   1 – Sin  + Cos  
3

7
     

   1+ SinCos 

Q4 If  x = a Sec  + b Tan  ,  y = a tan  + b Sec  . Prove that x2 – y2 = a2 – b2  

Q.5 Evaluate  

   

Q.6 Prove the identity 

   

 

 

Hint 

 

Q.7 If sin  + cos  = P and Sec  + Cosec  = q. Show that  q (P2-1) = 2P  

Q.8 If Sin  + Sin2     = 1 prove that  Cos2  + cos4  = 1    

 (Hint: Sin   =1 – Sin2  = Cos2 = Sin  = Cos2    

 Now Cos2   + Cos4  = Cos2  + (Cos2 )2 = Cos2  + Sin2   =1 

+ 
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Q.9 If x = a Cos3   y = b Sin3  . Prove that ( 
𝑥

𝑎
 )2/3 + ( 

𝑦

𝑏
  )2/3 = 1 

Q.10 Prove that  

 (1 – Sin   +  Cos  )2 = 2 (1 + Cos ) (1 – Sin  )    
  

( Hint ( 1 – Sin + cos)2     use (a +b +c )2 = a2 + b2 +c 2 +2ab + 2bc + 2 ca

 = 1+ (-Sin )2+ Cos2   - 2 Sin  – 2 SinCos+ 2  Cos 

  2 – 2 Sin   + 2 Cos   (1 – Sin  )      

 = 2( 1 – Sin  )+ 2 Cos  (1- Sin  ) = 2 (1 – Sin  ) ( 1 + Cos  ) 

Q.11 Evaluate 

 Sin2 200 + Cos2700  Sin (90 – ) Sin    Cos (90 – ) Cos  ……

 Cos2 200  + Cos2 700   Tan     Cot   
 

Q.12 Evaluate 

   
2

3
(Cos4300 – Sin4 450) – 3(Sin260 – Sec2 450)+  

1

4
  Cost2300  

 

ANSWERS 
 

  Q.5 (2) Q11 (2) Q.12 
113

24
   

 

 

 

 

+ + 
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SOME APPLICATIONS TO TRIGONOMETRY 

IMPORTANT FORMULAS AND  CONCEPTS 

Angle of Elevation: 

In the below figure, the line AC is drawn from the eye of the student to the top of the 

minar is called the line of sight. The student is looking at the top of the minar. The angle 

BAC, so formed by the line of sight with the horizontal is called the angle of elevation 

of the top of the minar from the eye of the student. Thus, the line of sight is the line 

drawn from the eye of an observer to the point in the object viewed by the observer. 

 

 

 

 

 

Angle of Depression: 

In the below figure, the girl sitting on the 

balcony is looking down at a flower pot 

placed on a stair of the  temple. In this case, 

the line of sight is below the horizontal 

level. The angle so formed by the line of 

sight with horizontal is called the angle of 

depression. Thus the angle of depression of 

a point on the object being viewed is the 

angle formed by the line of sight with the horizontal when point is below the horizontal 

level, i.e. the case when we lower our head to look at the point being viewed. 

Trigonometric Ratio (T – Ratio) of an acute angle of a Right Triangle:  

In “XOY” – plane, let a revolving line “OP” starting 

from “OX”, traces angle XOP= From “P (x, y)” draw 

“PM perpendicular ( to “OX”. 

In right angled triangle OMP, OM = “x” (adjacent side), 

PM = “y” (opposite side): OP = “r” (hypotenuse). 
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1. Sin   = Opposite side   =  y    

   Hypotenuse   r 

2. Cos   = Adjacent side  = x    

   Hypotenuse     r 

3. Tan   = Opposite side  = y    

   Adjacent side   x 

4. Cosec  = Hypotenuse  = r    

   Opposite side    y 

5. Sec   = Hypotenuse   = r    

   Adjacent side   x 

6. Cot   = Adjacent side  = x    

   Opposite side   y 

Reciprocal Relations: 

 

 

 

 

 

 

 

Trigonometric Ratios of Complementary Angles: 

 Sin (90 –  )  = Cos   Cos ( 90 –  ) = Sin  

 Tan (90 –  )  = Cot   Cot (90 –  )  = Tan  

 Sec ((90 –  )  = Cosec  Cosec (90 –  ) = Sec  
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TRIGONOMETRIC RATIOS FOR ANGLE OF MEASURE 

00, 300, 450, 600, AND 900 IN TABULAR FORM 

 

 

 

 

Remarks 

In the figure above the angle of depression is 

angle ACD  = 

Since DC II AB and AC is transversal. 

Hence angle ACD = angle CAB = 

Thus angle CAB =  is also be taken as angle of 

depression. 

  

 

 

 

C 

A B 

Horizontal Line  





D 
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OBJECTIVE TYPE 
(1 Marks Questions) 

 

Q.1 What is the angle of elevation of the sun when the shadow of a pole is √𝟑 

times the length of the pole?        

 a) 300  b) 450 …… c) 600  d) None of these. 

Q.2 The shadow of a tower is 15 m, when the Sun’s elevation is 300. What is the 

length of the shadow, when the Sun’s elevation is 600?   

 a) 3 m  b) 4 m  c) 5 m  d) 6 m 

Q.3 What is the angle of elevation of the Sun, When the shadow of a pole of height 

“x” m is 
𝒙

√𝟑
  .         

 a) 300  b) 450  c) 600  d) 750 

Q.4 A vertical stick 12 m long casts a shadow 8 m long on the ground. At the 

same time, a tower casts a shadow of 40 m long on the ground. The height of 

the tower is          

 a) 60 m  b) 65 m  c) 70 m  d) 72 m 

Q.5 The tops of two poles of height 24 m and 36 m are connected by a wire. If the 

wire makes an angle of 600 with the horizontal, then the length of the wire  

a) 8√3 m  b) 8m  c) 6√3 m  d) 6 m 

Q.6 The shadow of a tower standing on a level plane is found to be 50 m longer 

when the Sun’s elevation is 300. When it is 600. Then what is the height of the 

tower?          

 a) 25 m  b) 25√3  c) 
25

√3
  m  d) 30 m 

Q.7 The angle of elevation of the tip of a tower from a point on the ground is 450. 

Moving 21 m directly towards the base of the tower, the angle of elevation 

changes to 600. What is the height of the tower, to the nearest metre? 

 a) 48 m  b) 49 m  c) 50 m  d) 51 m 

Q.8 The angle of depression from the top of a light house of two boats are 450 

and 300 towards the west. If the two boats are 5 m apart, then the height of 

the light house is 

 a)  (2.5√3 − 1) m    b)  2.5(√3 − 1) m     c) 2.5√3 + 1) m   d)  2.5(√3 + 1) m 
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Q.9 The angle of elevation of the top of an unfinished pillar at a point 150 m from 

the base is 300. If the angle of elevation at the same point is to be 450, then 

the pillar has to be raised to a height of how many meters?       

 a) 59.4 m b) 61.4  c) 62.4  d) 63.4 m 

Q.10 From the top of a cliff 200 m high, the angles of depression of the top and 

bottom of a tower are observed to be 300 and 450, respectively. What is the 

height of the tower?        

 a) 400 m  b) 400 √3 m c) 400/ √3 m d) None of these 

Q.11 On walking 120 m towards a chimney in a horizontal line through its base 

the angle of elevation of tip of the chimney changes from 300 to 450. The 

height of the chimney is         

 a) 120 m  b) 60(√3𝑚 – 1)   c) 60(√3𝑚 + 1d) None of these 

Q.12 A man standing at a point “P” is watching the top of elevation of 300. The 

man walks some distance towards the tower and then his angle of elevation 

of the top of the tower is 600. If the height of the tower is 30 m, then the 

distance he moves is       

 a) 20 m  b) 20√3𝑚 c) 22 m  d) 22√3𝑚 

Q.13 The angle of elevation of the top of a tower from the bottom of a building is 

twice that from its top. What is the height of the building, if the height of the 

tower is 75 m and the angle of elevation of the top of the tower from the 

bottom of the building is 600 ? 

 a) 25 m  b) 37.5 m c) 50 m  d) 60 m 

Q.14 The angles of elevation of the top of a tower from two points which are at 

distance of 10 m and 5 m from the base of the tower and in the same straight 

line with it are complementary. The height of the tower is      

 a) 5 m  b) 15 m  c) √15𝑚  d) √75𝑚  

Q.15 The angles of elevation of a top of an inaccessible tower from two points on 

the same straight line from the base of the tower are 300 and 600, respectively. 

If the points are separated at a distance of 100 m, then the height of the tower 

is close to       

 a) 86.6 m b) 84.6 m c) 82.6 m d) 80.6 m 

Q.16 Two poles of heights 6 m and 11 m stand on a plane ground. If the distance 

between their feet is 12 m. What is the distance between their tops?  

a) 13 m  b) 17 m  c) 18 m  d) 23 m 
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Directions: (Q No. 17 – 20) read the following information carefully to answer the 

questions that follow. 

  As seen from the top and bottom of a building of height “h m”, the angles 

of elevation of the top of a tower of height 
(3+ √3)ℎ  

2
 m and “”  and “”, 

respectively.          

Q.17 If  = 300, then what is the value of  Tan  

 a) 
1

2
  b) 

1

3
  c) 

1

4
 d) None of these. 

Q.18 If  = 300, then what is the value of Tan  

 a) 1  b) 
1

2
  c) 

1

3
 d) None of these 

Q.19 If  = 300 and h = 30 m, then what is the distance between the base of the 

building and the bae of the tower 

 a) 15 + 15√3𝑚 b) 30 + 15√3𝑚 c) 45 + 15√3𝑚 d) None of these 

Q.20 If  = 300 and if q is the angle of depression of the foot of the tower as seen 

from the top of the building, then what is tan q equal to ?  

 a) 
3−√3

3√3
  b) 

3+√3

3√3
  c) 

2−√3

3√3
  d) None of these 

 

1 Mark Questions 

Q.1 Define line of sight  Q.2 Define angle of Elevation 

Q.3 Define angle of Depression 

ANSWERS 

 

  Q.1 (a) Q.2 (c) Q.3 (c) Q.4 (a) Q.5 (a)  

Q.6 (b) Q.7 (c) Q.8 (d) Q.9 (d) Q.10  (d) 

Q.11 (c) Q.12 (b) Q.13 (c) Q.14 (c) Q.15 (a) 

Q.16 (a) Q.17 (b) Q.18 (a) Q.19 (c) Q.20 (a) 
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2 Marks Questions 

Q.1 The height of a tower is 10 m. What is the length of its shadow when sun’s altitude 

is 450? 

Q.2 If the ratio of the height of a Tower and the length of its shadow is √3 :1. What 

is the angle of elevation of the sun? 

Q.3 What is the angle of elevation of the sun when the length of the shadow of a 

vertical pole is equal to its height? 

Q.4 A vertically straight tree 15 m high is broken by the wind in such a way that its 

top just touches the ground and makes an angle of 600 with the ground. At what 

height from the ground did the tree break? 

Q.5 An observer 1.5 m tall is 28.5 m away from a tower. The angle of elevation of 

the top of a tower from her eyes is 450. What is the height of a tower? 

Q.6 In the given figure what are the angles of depression 

from the observing position O1 and O 2 of the object at 

“A”? 

Q.7 A ladder makes an angle of 600 with the ground when 

placed against wall. If the foot of ladder is 2 m away from the wall, then length 

of the ladder is. 

Q.8 The length of shadow of tower on the plane ground is √3 times the height of 

tower. The angle of elevation of sun is? 

Q.9 The angle of depression of a car standing on the ground from the top of a 75 m 

tower is 300. Then the distance of car from the base of the tower is? 

Q.10 A kite is flying at a height of 60 m above the ground. The inclination of the string 

with the ground is 600. Find the length of string, assuming that there is no slack 

in the string. 

Q.11 A tower is 50 m high. Its shadow is “x” meters shorter, when the sun’s altitude is 

450 than when it is 300. Find value of “x”. 
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Q.12 If a 1.5 m tall girl stands at a distance 

of 3 m from a lamppost and costs shadow of 

length 4.5 m on the ground. Find the length 

/height of the lamppost.  (Hint: In ∆ DCE, 

Tan  = 
1.5

4.5
 = 

1

3
  and in ∆ ABE Tan  = 

𝐴𝐵

7.5
 , AB 

= 
7.5

3
 =2.5 m) 

 

 

ANSWERS 

 

Q.1 (10 m)    Q.2 (600)  Q.3 (450)  Q.4 (6.9 m)….. 

Q.5 (30 m)  Q.6 (300, 450) Q.7 (2√3)  Q.8 (300) …. 

Q.9 75√3  Q.10 (40√3  Q.11 (50√3 -1) 

 

 

  

 

 

A 

B C 

D 

E 
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3 Mark Questions 

 

Q.1 An aeroplane when flying at a height of 4000 m from the 

ground passes vertically above another aeroplane at an 

instant, when the angles of elevation of the two planes from 

the same point on the ground are 600 and 450 respectively. 

Find the vertical distance between the aeroplane at that 

instant. 

Q.2 A tower stands vertically on the ground. From a point on the ground, 20 m away 

from the foot of the tower, the angle of elevation of the top of tower is 600. What 

is the height of the tower? 

Q.3 A ladder is placed along a wall of a house such that its upper end is touching the 

top of the wall. The foot of the ladder is 2 m away from the wall and the ladder 

is making an angle of 600 with the level of ground. Determine the height of the 

wall. 

Q.4 The length of a string between a kite and a point on the ground is 90 m. If the 

string makes an angle  with the ground level such that Tan  = 
15

8
 . How high is 

the kite? 

Q.5 A vertical tower stands on a horizontal plane and is surmounted by a vertical flag 

staff. At a point on the plane 70 meters away from the tower, an observer notices 

that the angles of elevation of the top and bottom of the flag staff are respectively 

600 and 450. Fin the height of flag staff and that of tower. 

Q.6 The shadow of a tower when the angle of elevation of the sun is 450 is found to 

be 10 m longer than when it was 600. Find the height of tower. 

Q.7 The angles of elevation of the top of a rock from the top and foot of a 100 m high 

tower are respectively 300 and 450. Find the height of the rock. 

Q.8 As observed from the top of a 15 m tall light house, the angles of depression of 

two ships approaching it are 300 and 450. If one ship is directly behind the other. 

Find the distance between the two ships. 

Q.9 The angles of depression of two ships from the top of a light house and on the 

same side of it are found to be 450 and 300 respectively. Find the height of the 

light house. 

D 

A 
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Q.10 The length of a shadow of a  tower standing on level plane is found to be 2 x 

meters longer, when the suns altitude is 300 than when it was 450. Prove that the 

height of tower is x ( √3 + 1). 

Q.11 The angle of elevation of a tower from a point on the same level as the foot of the 

tower is 300. On advancing 150 m towards the foot of the tower, the angle of the 

elevation of the tower becomes 600. Show that the height of the tower is 129.9 m 

(use √3 = 1.732). 

Q.12 The angle of elevation of a stationary cloud from a point 

2500 m above the lake is 150 and the angle of depression 

of its reflection in the lake is 450. What is the height of 

the cloud above the lake level? (Use Tan 150 = 0.268).  

(Hint let “ C/” be the reflection of  cloud “C” in the lake. 

Then “C/D”= 2500 m+ x, so that BC/ = 5000 +x.  

In triangle ABC/ Tan 450 = 
𝐵𝐶′

𝐴𝐵
    

 AB = 5000 +x  

Take  ∆ ABC, Tan 150 =
𝐵𝐶

𝐴𝐵
  = 

𝑥

5000+𝑥
  and solve it. 

 

ANSWERS 

 

Q.1 4000 (√3 -1)  Q.2 20√3  Q.3 2√3  Q4 79.41 .)

 √3 

Q.5 51.24 m, 70 m Q.6 23.66 m Q.7 236.5 m Q.8 109.5 m…. 

Q.9 273.2 m  Q.12 2500 √3 m  

 

  

D 

B 

C 

C

/

 

E 
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4 MARK  QUESTIONS 

 

Q.1 The horizontal distance” between two towers is 140 m. The angle of elevation of 

the top of the first tower when seen from the top of the second tower is 300. If the 

height of the second tower is 60 m. Find the height of the first tower. 

Q.2 The angle of elevation of a cloud from a point 60 m above the lake is 300 and 

angle of depression of the reflection of cloud in the lake is 600. Find the height of 

the cloud. 

Q.3 There is a small island in the middle of a 100 m 

wide river and a tall tree stands on the island. 

“P” and Q” are points directly opposite to each 

other in the two banks and in a line with a tree. 

If the angles of elevation of the top of tree from 

“P” and “Q” are respectively 300 and 450. Find 

the height of the tree.  

 (Hint: Tan 300 = 
𝑂𝐴

𝑂𝑃
, Tan 450 = 

𝑂𝐴

𝑂𝑄
 , OP + OQ= (√3+1)h, h =

100

√3+1
 ) 

Q.4 From the top of a building 60 m high the angles of depression of the top and the 

bottom of a tower are observed to be 300 and 600. Find the height of the tower. 

Q.5 A man standing on the deck of a ship which is 10 m above 

water level. He observe the angle of depression of the base 

of the hill as 300. Calculate the distance of the hill from the 

ship and the height of the hill.    

(Hint: Tan 600 =
√ℎ

𝑥
, h = √3, Tan 300=

10

𝑥
  , x = 10√3, h= 

√3(10√3= 30). 

Q.6 As observed from the top of a light house 100 m above the 

sea level, the angle of depression of a ship, sailing directly towards it changes 

from 300 to 450. Determine the distance travelled by ship. 

Q.7 An aeroplane at a altitude of 200 m observes the angles of depression of opposite 

points on the two banks of a river to be 450 and 600. Find the width of the river. 

Q.8 The shadow of a vertical tower on the level ground increases by 10 m, when the 

altitude of the sun changes from angle of elevation 450 to 300.  Find the height of 

the tower. 

O 

B 

A C 

D E 
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Q.9 A fire in a building “B” is reported on telephone to 

two fire stations “P” and “Q” 20 Km apart from 

each other on a straight road. “P” observes that the 

fire is at an angle of 600 to the road and “Q” 

observes that it is at an angle of 450 to the road. 

Which station should send its team and how much 

will this team have to travel. 

(Hint: AP <AQ, station “P” must send the team. 

Tan 600 = 
ℎ

𝑦
, h= √3𝑦, Tan 450 = 

ℎ

𝑟
, h = r, x + y = 20 proceed ) 

Q.10 From a window 15 m high above the ground in a street, the angles of elevation 

and depression of the top and the foot of another house on the opposite side of 

the street are 300 and 450 respectively. Show that the height of opposite house is 

23.66 m (take √3 = 1.732). 

 

 

ANSWER 

 

 Q.1 140.83 mtrs. Q.2 120 m  Q3 
100

√3+1
  Q4 40 m  

Q.5 10√3, 40 Q.6 73.2 m Q7 200 (
√3+1

√3
 Q.8 5(√3 + 1 

Q.9 7.32 Km Q.10 23.66 m 

    

 

y x 



Class 10th     Mathematics  

Circles 

Circle: 

A circular path equidistant from a fixed  
point (Centre) is called circle. 
 

Diameter: 
A diameter is a line segment from one point to 

another point on circumference which passes 

through the centre of the circle. In the given 

circle 𝑃𝑄 is diameter 

 

Radius: 

Radius is a line segment from centre to any point of the boundary of the 

circle. Radius is half of the diameter. In the given circle, 𝑂𝑅 is the radius. 

 

Circumference: 

The length of the boundary of the circle is called circumference of circle. It 

is calculated by using the formula 2𝜋𝑟 or 𝜋𝑑, where ′𝑟′ is the radius and 

′𝑑′ the diameter of circle. 

 

Chord: 

A chord in a circle is a line segment which has the 

end points on the boundary of the circle. In the 

given circle, both 𝐴𝐵 and 𝑃𝑄 are the chords. 𝑃𝑄 

is also the diameter and the chord.  

 

Tangent: 

A tangent is a line segment which touches the 

circle only at one point. In the given figure, 𝐴𝐸 is 

a tangent which touches the circle at point P 

 



Secant: 

A secant is a line segment which touches the 

circle at two different points. In the given circle, 

𝐴𝐵 is a secant which the touches the circle at 

point 𝑂 and 𝐵 

 

Pair of tangents: 

From an external point, two 

tangents are drawn to a circle. In this 

figure, from external point 𝑃, two 

tangents 𝑃𝑅 and 𝑃𝑄 are drawn. 

These tangents touch the circle at R 

and Q respectively. Also, 𝑃𝑅 = 𝑃𝑄. 

At any point on the circumference of the circle, we can draw only one 

tangent. In this way we can as many as tangents to a circle.  

 

Concentric Circles with same centre: 

Two or more circles are said to be concentric with 

common centre if they have common centre and of 

different radii. (See given figure) In this figure, there 

are two concentric circles with same centre 𝑂 and 

having radii as 𝑂𝑄 and 𝑂𝑃 

Concentric Circles with different centres: 

Two or more circles are said to be concentric with 

different centres if they lie in one another and their 

centres are different. (See given figure) In this 

figure, there are two concentric circles centre O and 

P. The bigger circle has the centre O and the smaller 

circle P 



Questions for Practice 

Objective type 

 

Q.No.1.  A line segment which touches the circle at two different points and 

passes out from the circle is called: 

 a) Chord    b) Secant 

 c) Tangent    d) Radius 

 

Q.No.2. A line segment which touches the circle only at one point is called: 

 a) Chord    b) Secant 

 c) Tangent    d) Diameter 

 

Q.No.3. How many tangents can be drawn from an external point to a 

circle? 

 a) 1     b) 2 

 c) Infinite    c) 0 

 

Q.No.4.  How many tangents can be drawn from a point on the boundary of 

a circle? 

 a) only 1    b) Infinitely many 

 c) More than one   d) 0 

 

Q.No.5. 𝐴𝐵𝐶𝐷 is a cyclic quadrilateral with ∠𝐴 = 800 and ∠𝐵 = 900. The 

measure of ∠𝐶 and ∠𝐷 is respectively; 

 a) 900, 900    b) 1000, 800 

 c) 1000, 900    d) 900, 1000 



Q.No.6.  If two circles touch each other at one point only, the number of 

common tangents to the circles are; 

 a) 2     b) 1 

 c) Infinite    d) None  

 

Q.No.7.  A circle can have ………… parallel tangles. 

 a) 2     b) 4 

 c) 0     d) Infinite 

 

Q.No.8. Two circles which do not touch each other will have ……….. 

tangents in common. 

 a) 0     b)1 

 c) 4     d) Infinite 

 

Q.No.9. A tangent touches the circle at ………… points 

 a) 1     b) 2 

 c) Infinite points   d) 4 

 

Q.No.10. How many tangents can be drawn from a point which is inside the 

circle? 

 a) Infinite    b) Only one 

 c) No tangent   d) More than one 

 



Q.No.11. In the given figure, 𝐶1 and 𝐶2 are concentric 

circles with common centre 𝑂. If 𝑃𝑄 the chord 

of circle 𝐶1 is tangent to circle 𝐶2, which one of 

the following may not be true? 

 a) 𝑂𝑃 = 𝑂𝑅 

 b) 𝑃𝑄 = 𝑄𝑅 

 c) 𝑂𝑅 = 𝑄𝑅 

 d) △ 𝑂𝑃𝑄 is right angled triangle  

  

Q.No.12. In the given circle, 𝑃𝑄 is a tangent and 𝑂𝐷 the 

radius. The measure of ∠PDO is equal to….. 

 a) 1800   b) 900 

 c) 3600   d) 1000   

 

Q.No.13. Tangent and the radius which meets the circle at the contact point 

of tangent are …………… to each other. 

 a) Perpendicular    b) parallel 

 c) Coincident   d) All of these  

Q.No.14. Two tangents to a circle are parallel to each other. The line 

segment joining the point of contacts of the tangents is as ………….. 

  a) radius    b) Diameter 

  c) Any chord    d) Secant 

Q.No.15. The longest chord in the circle is ……………………. 

Q.No.16.  A chord which passed through the centre of the circle is called …….. 

Q.No.17. The line joining the point of contacts of two parallel tangents of a 

circle must pass through ………….. 

Q.No.18. We can have only three concentric circles  (true/False) 



Very Short Answer Type Questions 

Q.No.1 Draw a rough sketch of a circle and a pair of tangents to it from any 

external point.  

 

Q.No.2.  Draw a circle with centre 𝑃. Draw any two tangents which are 

parallel to each other.  

 

Q.No.3.  In the given figure, 𝑃𝑄 𝑎𝑛𝑑 𝑅𝑆 are two 

tangents parallel to each other. Show 

that 𝐴𝐵 is diameter  

 

Q.No.4. Draw a rough sketch of any four parallel pairs of tangents. 

 

Q.No.5. In the given figure, 𝐴𝑄 is a tangent and 𝐴𝐵 the 

diameter of the circle with centre 𝑂. Show that 

𝐴𝐵𝑄 is a right-angled triangle. 

 

Q.No.6. In the given figure, 𝑃𝑄 = 𝑅𝑄. If diameter 𝑃𝑄 =

12𝑐𝑚, Find 𝑃𝑅. 

 

 

Q.No.7. Draw two concentric circles with common centre. Draw a line 

segment which is tangent to one circle and chord to another circle.  

 

Q.No.8.  Draw three concentric circles. Draw a line segment which chord in 

one circle, secant in another circle and tangent in third circle.  

Q.No.9. Is it possible to have two circles with two points in common? If yes, 

draw at least one. 



Short Answer Type Questions 

 

Q.No.1. 𝐴𝐵 and 𝐴𝐶 are two tangents 

which meets the circle at 𝐵 and 𝐶 

respectively. If 𝑂𝐴 = 17𝑐𝑚 and 

𝐴𝐵 = 15𝑐𝑚, find the radius of 

the circle.  

 

 

Q.No.2. In the given figure, 𝑃𝑄 is the tangent to the circle with centre 𝑂. If 

𝑂𝑃 = 𝑃𝑄, show that 𝑂𝑄 = √2𝑂𝑃 

 

 

 

 

 

 

Q.No.3. In the given figure, 𝐴𝐶 and 𝐵𝐶 touches the circle at two points 𝐴 

and 𝐵 respectively. If ∠𝐴𝐵𝐶 = 60 and ∠𝐴𝑂𝐵 =  120, prove that 

𝐴𝐶 and 𝐵𝐶 are two tangents.  

 

 

 

 

Q.No.4. Draw a circle with centre 𝑃. Draw two tangents to it from the 

external point 𝐷 which meet the circle at points 𝐵 and 𝐶. If the 

radius of the circle is 7𝑐𝑚 and the distance between the external 

point 𝐷 to the centre of the circle is 10𝑐𝑚, find the length of each 

tangent  



 

Q.No.5. A tangent from 𝑃 is 16𝑐𝑚 to the circle with radius 12𝑐𝑚. Find the 

distance between the centre of the circle and the point 𝑃. 

 

 

Q.No.6. In the given figure, 𝑃𝑆, 𝑆𝑅, 𝑅𝑄 and 𝑄P are the tangents to the 

circle. If 𝑃𝑄𝑅𝑆 is a parallelogram and 

𝐴𝑃 =  𝐵𝑄 = 𝑆𝐷, prove that 𝑃𝑄𝑅𝑆 is a 

rhombus.  

 

 

 

 

Q.No.7.  In the given figure, 𝐴𝐵 is the tangent to the 

circle with centre 𝑂. If 𝐵𝑃 = 𝐴𝑃, show 

that 𝐵𝑂 =  𝑂𝐴 

 

 

 

 

 

Q.No.8. In the given figure, 𝐴𝐵 and 𝐷𝐶 are two 

tangents which meets the opposite ends of 

the diameter 𝑃𝑅. If 𝑃𝐵 =  𝑅𝐶, prove that 

𝑃𝐵𝐶𝑅 is a rectangle. 

 

 

Q.No.9. Prove that the tangents drawn from external point to the circle are 

equal. 



Long Answer Type Questions 

 

Q.No.1. 𝐴𝐵, 𝐵𝐶 𝑎𝑛𝑑 𝐴𝐶 are the tangents to 

the circle with centre P. If 𝐴𝐶 =

14𝑐𝑚, 𝐷𝐵 = 16 and 𝐴𝐵 = 22𝑐𝑚, 

find the perimeter of △ABC  

 

 

 

Q.No.2.  𝐴𝐵, 𝐵𝐶, 𝐶𝐷 and 𝐷𝐴 are the tangents to 

the circle which touches the circle at 

𝑃, 𝑄, 𝑅 and 𝑆 respectively. If 𝑃𝐵 =

9.6𝑐𝑚, 𝐷𝐶 = 12𝑐𝑚 and 𝐴𝑆 = 3.7𝑐𝑚, 

find the perimeter of quadrilateral 𝐴𝐵𝐶𝐷 

 

 

 

Q.No.3. In the given figure, 𝐴𝐶 = 15𝑐𝑚 

is a tangent to circle which meets 

the circle at C. If  𝐴𝐵 = 10𝑐𝑚, 

find the radius of circle. 

 

 

Q.No.4.   In the given figure, 𝑃𝑄and 𝑃𝑄 

are two tangents to the circle 

with centre 𝑂. If ∠𝑄𝑃𝑅 = 40, 

find; 

  a) ∠𝑅𝑂𝑄  b) ∠𝑂𝑅𝑃 

  

  c) ∠𝑂𝑄𝑅  d) ∠𝑅𝑆𝑄  



Q.No.5. 𝐵𝐶 𝑎𝑛𝑑 𝐴𝐶 are two tangents which touches 

the circle at 𝐵 and 𝐷 respectively. If 𝐴𝑋 =

6, 𝐴𝐷 = 12𝑐𝑚 𝑎𝑛𝑑 𝐵𝐶 = 18, find the 

radius of the circle.   

 

 

 

Q.No.6.  A tangent 𝐴𝐵 touches the circle at 𝑌. If  𝑋𝑌 

is a chord such that ∠𝑋𝑌𝐵 = 650. Find 

∠𝑋𝑂𝑌 

   

 

 

Q.No.7. In the given circle of radius 6𝑐𝑚, Chord 𝐴𝐵 

is equal to its radius. Tangent 𝐵𝐶 is equal to 

the chord 𝐴𝐵. Find the length of 𝑂𝐶  

 

 

 

Q.No.8. 𝐴𝐷 and 𝐷𝐶 are two tangents 

from external point 𝐷 which 

meets the circle at point 𝐴 

and 𝐶 respectively. If ∠𝐴𝐵𝐶 =

70, ∠𝐴𝐸𝐶 = 110, find ∠𝐴𝐷𝐶 

and Obtuse ∠𝐴𝑂𝐶. 

 

 



Q.No.9.  In the given figure, 𝐵𝑅 and 𝐵𝑆 are two 

tangents which meets the circle at 

points 𝑅 and 𝑆 respectively. If 

∠𝑃𝐵𝐴 = 40, 𝑃𝑂 = 𝐴𝑂 and 𝑃𝐴 the 

tangent which meets the circle at point 

𝑇, find ∠𝑃𝑂𝐴  

 

 

Q.No.10. In the given figure, 𝐴𝐵 and 𝑂𝐷 are the radii of circle with centre 𝑂 

and 𝑃𝐵 & 𝑃𝐶 are the radii of circle with centre 𝑃. If 𝐴𝑂 = 7𝑐𝑚, 

𝑃𝐵 = 3.5𝑐𝑚 and 𝐴𝐵 = 12𝑐𝑚, find the area of polygon 𝐴𝑂𝐷𝐶𝑃𝐵 

 

 

 

 

 

Q.No.11.  In the given figure, 𝐴𝐶 and 𝐵𝐶 are two tangents from the point 𝐶. 

Also, 𝐴𝐷 and 𝐵𝐷 are two tangents from the point 𝐷. If the radius of 

the circle is 6 𝑐𝑚, 𝐵𝐷 =  8𝑐𝑚 and 𝐷𝐶 =  5𝑐𝑚, find the length of 

𝑂𝐶 and 𝐵𝐶 

 

 

 

 

 

 

 



Q.No.12. In the given figure, 𝐴𝐵, 𝐵𝐶, 𝐶𝐷, 𝐷𝐴 are 

the tangents to the circle. If 

𝐴𝐵 ǁ 𝑆𝑄 ǁ 𝐷𝐶 𝑎𝑛𝑑 𝐴𝐷 ǁ 𝑃𝑅 ǁ 𝐵𝐶, show 

that 𝐴𝐵𝐶𝐷 is a square. 

 

 

 

 

Q.No.13. In the given figure, AB is a 

tangent to the circle. If 

∠𝐴𝐵𝐷 =  30, find ∠𝐷𝐶𝐴. 

Also show that ∠𝐴𝐵𝑂 =

90 − 2∠𝐴𝐶𝐷 

 

Answers 

   Q1, b Q2, c  Q3, b  Q4, a  Q5, c  Q6, b 

 Q7, d Q8, a  Q9,a  Q10, c Q11, c Q12, b

 Q13, a Q14, b  Q15, Diameter Q16, Diameter 

 Q17, Centre Q18, False 

Very Short Answer Type 

   Q6 12√2cm  Q9, Yes   

Short Answer Type 

   Q1, 8cm  Q5, √51  Q5, 20cm 

Long Answer type 

   Q1, 60cm  Q2, 50.6cm  Q3, 
25

4
𝑐𝑚  

   Q4, ∠ROQ =140, ∠ORP =90, ∠OQR=20, ∠RSQ=70 

   Q5, 9cm  Q6, 130,  Q7, 10cm 

   Q8, ∠ADC=40, ∠AOC=140  Q9, 170 

   Q10, 136 cm2, Q11, OC= 15cm, BC =√189 



Class 10th     Mathematics  

Area Related to Circles 

Parts of circle: 

Observe the given circle carefully and remember the names of it different  
Parts 
 

(a) 𝐴𝐵 is called diameter 

A diameter is a line segment from one point on 

the circumference to another point on 

circumference which passes through the centre 

of the circle  

 

(b) 𝑂𝐶 is called radius 

Radius is a line segment from centre to any point of the boundary of the 

circle. Radius is half of the diameter.  

 

(c) Circumference of circle 

The length of the boundary of the circle is called circumference of circle. It 

is calculated by using the formula 2𝜋𝑟 or 𝜋𝑑, where ′𝑟′ is the radius and 

′𝑑′ the diameter of circle. 

 

(d) Area of a circle: 

Area of a circle is the measurement of the surface bounded by the 

circumference. It is calculated by using the formula 𝜋𝑟2. To know more 

about area formula for the circle, consult your textbook where it is clearly 

discussed.  

 



Sector of a circle: 

Sector is a portion of a circle between two radii  

and the circumference.  The shaded portion in  

the given circle is a sector with angle α at centre.  

The remaining portion of the circle (Unshaded  

portion) is also a sector.   

 

Area of the sector of a circle: 

Since sector is part of a circle, therefore we can calculate the area of sector by 

using the formula 
𝜃

360
𝜋𝑟2 where, 𝜃 is angle made b y the sector at the centre of 

the circle.  

Why area of sector is 
𝜃

360
𝜋𝑟2?  Let us know about it 

We know that: 

Area of circle =  𝜋𝑟2 

Let us divide the circle into 360 sectorial parts, the area of each of the sectorial 

part will be 
𝜋𝑟2

360
 

The area of two sectorial parts is  2(
𝜋𝑟2

360
) 

Similarly, the area of ′𝑛′ sectorial parts of the circle is  𝑛(
𝜋𝑟2

360
)  

What is ′𝑛′?  It is actually  𝑛 − 𝑑𝑒𝑔𝑟𝑒𝑒 angle out of 3600 

We replace the 𝑛 by 𝜃  

This means the area of the sector will be calculated by 
𝜃

360
𝜋𝑟2 

 

 

 



Segment of a circle: 

A segment of a circle is a portion in circle bounded 

by chord and the circumference of the circle. In 

the given figure, shaded portion is called Minor 

(small) segment while as unshaded portion is 

called major (bigger) segment.  

 

 

Area of segment: 

There is not a specific formula to calculate the  

area of a segment. But we can calculate the area  

of segment using concept of sector.  

To calculate the area of minor segment in the  

circle, we need to calculate the area of sector  

ACBO and area of △AOB. Further, the area of  

the minor segment will be calculated as; 

Area of minor segment = 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑒𝑐𝑡𝑜𝑟 𝐴𝐶𝐵𝑂 –  𝐴𝑟𝑒𝑎 𝑜𝑓 △ 𝐴𝑂𝐵 

 

 

 

 

 

 

 

 

 



Questions for Practice 

Objective Type Questions 

 

Q.No.1. The area of 
1

4
𝑡ℎ part of a circle of radius 1m is ……. 

  a) 
𝜋

360
 𝑚2    b) 

𝜋

1440
 𝑚2 

  c) 
𝜋

4
 𝑚2    d) 𝜋𝑟2 𝑚2 

 

Q.No.2. If the area of a circle of radius 154𝑐𝑚2, the radius of the circle is: 

  a) 7𝑐𝑚    b) 49𝑐𝑚 

  c) 7 𝑐𝑚2    d) 22 

 

Q.No.3. A sector of a circle subtends at an angle of 900at the centre. If the 

radius of the circle is 7cm, the area of the circle is: 

  a) 38.5𝑐𝑚2    b) 14𝑐𝑚 

  c) 154 𝑐𝑚2    d) 22 

 

Q.No.4. If a chord divides a circle into two segments of equal area, then the 

chord is: 

 a) Radius of circle   b) Diameter of circle 

 c) Less than diameter of circle d) Greater than diameter of circle 

 

Q.No.5. If the area of a circle of radius “r” is 154cm2. Then the diameter of 

the circle is;  

 a) 7cm    b) 14cm 

 d) 21cm    d) 22cm  

 



Q.No.6.  If the radius of circle (A) is twice the radius of circle (B), The ratio of 

their areas is; 

 a) 1:2     b) 2:3 

 c) 2:4     d) 4:1 

 

Q.No.7. The radii of two circles are 𝑟 and 𝑟2. The ratio of their areas is; 

 a) 1:2     b) 1: 𝑟2 

 c) 1: 𝑟3    d) 1: 𝑟3 

 

Q.No.8. If the area of circle (A) is half of the area of circle (B), then the ratio 

of their radii is respectively: 

 a) 1:2     b) 2:3 

 c) 3:1     d) 1: √2 

 

Q.No.9. If the area of a square is equal to the area of a circle with radius 
5

√𝜋
, 

then the side of the square is: 

 a) 𝜋     b) 5 

 c) 
1

5
     d) 

𝜋

2
 

 

Q.No.10. Two circles of equal area will have: 

 a) Equal radii   b) Equal Circumferences 

 c)  Equal diameters   d) All of these  

 

Q.No.11. Two circles with radius 
1

𝜋
𝑎𝑛𝑑 

2

𝜋
 will differ in area by: 

 a) 1 sq unit    b) 
3

𝜋
 sq unit 

 c) 𝜋units    d)3𝜋 units 



Q.No.12.  circle with radius 
1

𝜋
  has area; 

 a) 
1

𝜋
     b) 𝜋 

 c)2𝜋     d) 𝜋2 

 

Q.No.13. Area of a sector with radius 1 unit and angle at centre 900, is 

 a) 
𝜋

6
     b) 

𝜋

4
 

 c)𝜋     d) 2𝜋 

 

Q.No.14. If area of circle (A) is less than the area of circle (B). Then the radius 

of circle (B) is ……………….. the radius of circle (A)  

      (less than/ Greater than) 

Q.No.15.  Semicircle is not a sector   (True/False) 

 

Q.No.16.  Sector with angle greater than 1800 has more area than the 

semicircle of the circle.   (True/False) 

 

Q.No.17. Four equal sectors each of angle 900 of a circle makes the ……………… 

circle       (Complete/ incomplete) 

 

Q.No.18. If the circumference of two circles is same, then their radii are; 

       (Equal/ not equal) 

Q.No.19.  Which of the following has more area? 

 A circle of radius 7cm or a square of side 7cm  

Q.No.20. Area of a sector of the circle is calculated by the formula ………….. 

Q.No.21. A semicircle as a sector of a circle has ………… angle at centre. 

 



Very Short Answer type questions 

Q.No.1.  Find the area of a circle with radius 10.5cm. 

Q.No.2. Find the area of a circle with radius 𝑥2 units 

Q.No.3. Find the area of a circle with radius 
1

𝜋
 units. 

Q.No.4.  Find the area of a circle with radius 
1

𝜋2
 units. 

Q.No.5.  Find the area of a circle with radius √𝜋 units. 

Q.No.6. Find the area of a sector of a circle of radius 7cm having angle at 

centre equal to 900. 

Q.No.7. Find the area of a sector of the circle of radius 10.5cm with angle 

at the centre 1800. 

Q.No.8. Find the area of semicircle of radius 21cm. 

Q.No.9. Find the area of 
1

3
𝑟𝑑 of a circle with radius 3.5cm 

Q.No.10. Find the area of a sector of a circle with diameter 14cm and the 

angle at centre is 1200. 

Q.No.11. Two sectors in a circle are equal in area. Prove that their angles at 

the centre of the circle are equal. 

Q.No.12. Area of a sector of a circle is 
1

4
𝑡ℎ of the area of the circle. Prove 

that the angle of the sector at the centre of the circle is 900. 

Q.No.13. Two circles C1 and C2 have the radii in the ratio 1:2, Find the ratio 

of their areas. 

Q.No.14. Find the difference between the areas of two concentric circles of 

radii 5cm and 2cm. 

Q.No.15.  Show that the difference between the areas of two concentric 

circles with radii 𝑟 and 3𝑟 is 1: 9 



 Short Answer type questions 

 

Q No.1. A sector of a circle subtends at an angle of 900at the centre. If the 

area of the sector is 
77

2
𝑐𝑚2, find the diameter of the circle. 

  

Q.No.2. 𝐴𝐵 is a diameter of the circle. 𝑂𝐶 and 𝑂𝐵 

are two radii of the circle. Sectors 𝐴𝑂𝐶 and 

𝐷𝑂𝐵 have the angles at centre as α and β 

respectively. If the area of the sector 𝐴𝑂𝐶 is 

half of the area of sector 𝐷𝑂𝐵, show that 2𝜶 

= β 

 

Q.No.3.  If the circumference of a circle in meters is equal to its area in square 

meters, find the radius of the circle. 

 

 

Q.No.4. Find then area of the shaded portion in the 

given square. 

 

 

 

Q.No.5. A circle of radius 7𝑐𝑚 has two equal sectors with sector angle 450 in 

it. Find the area of the reaming part of the circle. 

 

 

Q.No.6. If the area of a circle with radius ′𝑟′ is 49𝜋, find the radius of the 

circle. 

 



Q.No.7.  A circular mirror of diameter 21𝑐𝑚 is one-side polished. If it costed 

₹346.5 to polish the mirror, what is the rate of polishing per square 

centimetre? 

 

Q.No.8.  The ratio of the radii of three circles C1, C2, C3 is 1:2:3. Find the ratio 

of their areas. 

 

Q.No.9. If the sum of then areas of two concentric circles is 245𝜋  square 

units and the radius of one is twice the radius of another. Find their 

radii.  

 

Q.No.10. If the rea of two circles are in the ratio 1:2. Show that their radii 

are in the ratio 1: √2 

 

Q.No.11. Circumference of a circle is 44cm. Find the area of the circle.  

 

Q.No.12. If the ratio of the circumferences of two circles is 1:2. What is the 

ratio of their areas: 

 

Q.No.13. The ratio of the areas of two circles is 2:3. What is the ratio of their 

circumferences? 

 

Q.No.14. The ratio of the areas of two circles is 1:9. What is the ratio of their 

radii? 

 

Q.No.15. A circle is divided into 22 equal parts. If the area of each part is 7cm2, 

what is the radius of the circle? 

 

 



Long Answer Type Questions 

 

Q.No.1.  A square shaped park of each side 10𝑚 has four circular flower beds 

in it. If the radius of each of each of the flower bed is 0.7𝑚, find the 

area of the remaining park. 

 

Q.No.2. 𝑃𝑄𝑅𝑆 is a square with side 2√2𝑐𝑚. (See 

given figure) Find the area of shaded 

portion. 

 

 

 

Q.No.3.  If the area of square is equal to the area of a circle of radius 10.5𝑐𝑚, 

find the perimeter of the square. 

 

 

Q.No.4. In the given figure, 𝐴𝐵 = 8𝑐𝑚, 𝐵𝐶 =

6𝑐𝑚. If 𝐴𝐶 is the diameter of the circle, 

find the area of the shaded portion. 

 

 

 

 

Q.No.5.  Two circles of radius ′𝑟′ and ′2𝑟′ have two sectors of equal area. Find 

the relation between the angles of the sectors.  



 

Q.No.6. In the given figure, ∆𝐴𝐵𝐶 is right angled 

at ∠𝐵. If the diameter 𝐴𝐵 of circle is 

14𝑐𝑚 and 𝐵𝐶 =  12𝑐𝑚, also ∆𝐴𝑂𝐷 is 

equilateral, find the area of the shaded 

portion.  

 

 

 

Q.No.7.  Given below are two circles with centre 

𝑂 and 𝑃 having radius 7𝑐𝑚  and 

10.5𝑐𝑚 respectivelly. (See given 

figure) If the centre of bigger circle lies 

on the boundary of smaller circle and 

the area of unshaded portion is 121cm, 

find the area of shaded portion. 

 

 

Q.No.8. A fan has four wings. (See given figure) 

Each wing is a sector of radius 

21𝑐𝑚 with angle at centre 450. Find 

the cost to paint the wings both sides 

@₹1000/m2.    

 

 

Q.No.9. If the area of a sector of a circle is 
1

3
𝑟𝑑 of the area of the circle. What 

is the angle of sector? 

 

 

 



Q.No.10. There are two circles, circle (A) of radius 21𝑐𝑚 and circle (B) of 

radius 14𝑐𝑚. Circle (A) has a sector whose area is equal to the area 

of a sector in circle (B). Find the ratio between the angles of the 

sectors when X and Y are the angles of circle (A) and (B) respectively. 

 

Q.No.11.  A signboard of a circle is a sectorial 

portion of a circle of radius 7 𝑓𝑒𝑒𝑡 

without a small sectorial portion of 

radius 3.5 𝑓𝑒𝑒𝑡. (Coloured portion 

in the given figure) If the angle at 

the centre is 1200, find the cost to 

design the signboard if the artist 

charges ₹300/ square feet.  

 

Q.No.12.  A window-pan of size 1.5 𝑓𝑒𝑒𝑡 × 4 𝑓𝑒𝑒𝑡 has two 

circular mirrors in it. (See the given figure) If the 

radius of each mirror is 7 inches, find the area of 

wood. Also find the amount to paint it @ ₹30 per 

square feet.  

 

 

Q.No.13. Find the radii of two concentric circles having 

difference in their areas 16𝜋 and the difference of their radii is 2. 
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Objective 

Q1, c Q2, a  Q3, a  Q4, b  Q5, b  Q6, d 

Q7, b Q8, d  Q9, b  Q10, d Q11, b Q12, a 

Q13, b Q14, Greater than  Q15, false  Q16, False 

Q17, Complete Q18, Equal  Q19, Circle  Q20, 
𝜃

360
𝜋𝑟2 

Q21, 180 

Very Short Answer Type 

Q1, 346.5cm2  Q2, 𝜋𝑥4sq. units  Q3, 
1

𝜋
 sq. units  

Q4, 
1

𝜋3
 sq. units  Q5, 1 sq.unit  Q6, 38.5cm2  Q7, 173.25cm2 

Q8, 1386cm2  Q9, 12.84cm2 Q10, 205.34cm2 Q13, 1:4 

Q14, 21𝜋 cm2 

Short Answer type Questions’ 

Q1, 14cm  Q3, 2 units  Q4, 42cm2  Q5, 115.5cm2 

Q6, 7cm  Q7, Rs1/  Q8, 1:4:9  Q9, 7cm, 14cm 

Q11, 7cm  Q12, 1:4  Q13, 2:3  Q14, 1:3 

Q15, 7cm 

Long Answer Type Questions 

Q1, 93.84cm2  Q2, 
32

7
cm2  Q3, 74.46cm2 (Apprx) 

Q4, 39.29cm2  Q5, 𝜃1 = 4𝜃2 Q6, 15.9cm  Q7, 258.5cm2 

Q8, Rs138.6/  Q9, 1200,  Q10, 4𝑋 = 9𝑌 Q11, Rs11550/ 

Q12, 3.86 sft, Rs 115.83  Q13, 5cm, 3cm 



SURFACE AREA AND VOLUMES 

 

INTRODUCTION: 

In our day-to-day life, we need a number of solids which are either a part of solid or 

a combination of these solids. We deal with cubes, cuboids, Cylinders, cones etc. In 

this chapter, we have to deal with surface area and volumes of various solids and also 

with the conversion of a solid into another. 

Surface area refers to the area of the exposed surface of the three dimensional solid. 

There are two types of surface area. 

1. Lateral Surface Area 

2. Total Surface Area. 

In general, lateral surface area does not include the base of the shape while the total 

surface is the area is the area of the entire object. Lateral surface area (lateral also 

means side), does not include the area of the top and bottom. 

The volume of a solid refers to the three-dimensional space it occupies, often 

quantified numerically. One dimensional figure, namely lines and two-dimensional 

shapes, namely squares etc. are assigned zero volume in the three-dimensional space. 

So, the surface area is the area that describes the material that will be used to cover 

a geometric solid. When we determine the surface areas of a geometric solid, we take 

the sum of the areas for each geometric form within the solid and the volume is a 

measure of how much a figure can hold. Surface area is measured in square units and 

volume is measured in cubic units. 

Surface area is important to know situations where we want to wrap something, paint 

something and eventually while building things to get the best possible design. 

Finding the volume of an object can help us to determine the amount required to fill 

that object, like the amount of water needed to fill a bottle, an aquarium or tank. 

For public works and industrial development activities, need of converting a solid 

into another solid of different shape or more than one solid of similar shape but with 

reduced size arises. When you convert a solid shape to another, its volume remains 

same, no matter how different the new shape is. In-fact, if one big cylindrical candle 

is melted to five small cylindrical candles, the sum of volume of the smallest candles 

is equal to volume of the bigger candle. Even if the conversion is to a different shape, 

the volume remains unchanged. 

“The invention of surface area and volume is credited to 

Archimedes.” 



  



1 Mark Question 

 

Q.1 If the radius and height of a cylinder are in the ratio 5:7 and its volume 

is 550 cm3. Then its radius is equal to (  = 
𝟐𝟐

𝟕
 ). 

 a) 6 cm  b) 7 cm  c) 5 cm  d) 10 cm 

Q.2 If the curved surface area of a solid right circular cylinder of height “h” 

and radius “r” is one-third of its total surface area, then 

 a) h = 
1

3
 r  b) h = 

1

2
 r  c) h = r  d) h = 2r 

Q.3 A hollow cylindrical pipe is 21 cm long. It its outer and inner diameters 

are 10 cm and 6 cm respectively, then the volume of the metal used in 

making the pipe is  (  = 
𝟐𝟐

𝟕
 ). 

 a) 1048 cm3 b) 1056 cm3 c) 1060 cm3 d)   1064 cm3  

Q.4 A cone is within the cylinder and cylinder is within a cube touch, by all 

vertical faces with same base and height, then the ratio of their volumes 

will be 

 a) 14:11:13 b) 44:33:11 c) 56:36:22     d) None of these 

Q.5 How many cubes each of edge 6cm can be cut from a cuboid of 42 cm x 

36 cm x 24 cm: 

 a) 124  b) 142  c) 168  d) 186 

Q.6 A medicine capsule in the shape of a cylinder of diameter 0.5 cm with two 

hemispheres stuck to each of its ends. The length of the entire capsule is 

2 cm. The capacity of the capsule is: 

 a) 0.36 cm3 b) 0.35 cm3 c) 0.34 cm3 d)   0.33 cm3 

Q.7 A solid piece of iron in the cuboid form of dimensions 49 cm x 33 cm x 24 

cm, in moulded to form a solid sphere. The radius of the sphere is 

 a) 21 cm  b) 23 cm  c) 25 cm  d) 19 cm 

Q.8 The radius and the height of a right circular cone are in the ratio 5:12. If 

its volume is 314 cm3, the slant height and radius are: 

 a) 12, 5 cm b) 13,4 cm c) 1, 4 cm d)   13, 5 cm 

 



Q.9 A mason constructs a wall of dimension 270 cm x 300 cm x 350 cm with 

the bricks each of size 22.5 cm x 11.25 cm x 8.75 cm and it is assumed that 

1/8 space is covered by the mortar. Then the number of bricks used to 

construct the wall is: 

 a) 11100  b) 11200  c) 11000  d) 11300 

Q.10 A cone is cut though a plane parallel to its base and then the cone that is 

formed on one side of that plane is removed. The new part that is left over 

on the other side of the plane is called: 

 a) A frustum of a cone   b) Cone c) Cylinder d) Sphere 

Q.11 Total surface area of a lattu (top) as shown in figure is the sum 

of total surface area of hemisphere and the total surface of the 

cone         (T/F) 

Q.12 The total surface area of a hemisphere of radius is 2 r2 (T/F) 

Q.13 Two solid metallic right circular cones have same height, the radii of their 

base are r1 and r2. The two cones are melted together and recast into a right 

circular cylinder of height “h” then the radius of the base of the cylinder is        

½ (r1
2 + r2

2)       (T/F) 

Q.14 The lateral surface area of a cuboid of length “l”, breadth “b” and height “h” 

is 2 (l + b) x h      (T/F) 

Q.15 If the height of a cylinder doubles, then the volume of a cylinder increases by 

a factor of 8       ( T/F) 

Q.16 A cube with side length 10 cm would fit inside a sphere with diameter 10 cm   

(T/F)  

Q.17 If the height of the cone is double and the base remains the same. The volume 

of the cone doubles       (T/F) 

Q.18 The total surface area is ………….. for a cube of edge length “a” 

Q.19 ………….. is the surface area of a solid cylinder and radius 2 cm and height 

10 cm in (mm2) 

Q.20 A cylindrical pencil sharpened at one end is the combination of ………….. 

and ………….. 

Q.21 During conversion of solid from one sphere to another, the volume of the new 

shape will ………….. 

Q.22 The surface area of a sphere is equal to the curved surface area……………… 

 



ANSWER 

 

Q.1 (a) Q.2 (c) Q.3 (b) Q.4 (b) Q.5 (c) Q.6 (a) 

Q.7 (a) Q.8 (d) Q.9 (b) Q.10 (a) Q.11 (T) Q.12 (F) 

Q.13 (F) Q.14 (T) Q.15 (F) Q.16 (F) Q.17 (T) Q.18 (6a2) 

Q.19 (15072)  Q.20 (Cone, cylinder) Q.21 Remain unaltered Q.22   Cylinder  

 

 

  



2 MARKS QUESTIONS 

 

Q.1 Three cubes each of side 5 cm are joined end to end. Find the surface area of 

the resulting cuboid. 

Q.2 Define frustum of the cone. 

Q.3 What is the capacity of a cylindrical vessel with a hemispherical 

portion raised upward to the bottom? 

Q.4 A solid ball is exactly fitted inside the cubical box of side “a”. What is 

the volume of the ball? 

Q.5 A rectangular solid metallic cuboid 9 cm x 8 cm x 2 cm is melted and recast 

into solid cubes each of side 2 cm. How many solid cubes can be made? 

Q.6 The radii of the ends of a frustrum of a cone 40 cm high are 20 cm and 11 cm. 

Find its slant height. 

Q.7 Volume and surface area of a solid hemisphere are numerically equal. What 

is the diameter of hemisphere?  

Q.8  A cone, a hemisphere and the cylinder stand on equal bases and have the 

same height. What is the ratio of their volumes? 

Q.9 Match the Column 

S.No Type Measurement 

1 Volume of frustrum of cone h2 (r1 – r2)2 

2 Slant height of frustrum of a cone 1

3
 h(r1

2+r2
2+r1r2) 

3 Curved surface area of frustrum of a 

cone 
l (r1+r2)+(r1

2+r2
2) 

4 Total surface area of a frustrum of a 

cone 
l (r1+r2) 

 

Q.10 12 Spheres of same size are made from melting a solid cylinder of diameter 

16 cm and 2 cm height. What is the diameter of each sphere? 

Q.11 A cylinder has 5 cm height and 3 cm diameter. Find its total surface area. 



Q.12 Find the curved surface area of a right circular cone whose slant height is 10 

cm and the radius is 7 cm. 

Q.13 Find the total surface area of a hemisphere of radius 21 cm. 

Q.14 Give two point of difference between surface area and volume of a solid. 

Q.15 Find the amount of water displaced by a solid spherical ball of diameter 28 

cm. 

ANSWER 

 

Q.1 (350 cm2) Q.3 ( r2 (3h-2r)) Q.4 a3  Q.5 (18)  

      3    6 

Q.6 (41 cm) Q.7 (9 units) Q.8 (1:2:3)  Q.10 (2 cm) 

Q.11 (61.23 cm2) Q.12 (220 cm2) Q.13 (4158 cm2) Q.15 (11498 
2

3
 cm3) 

 

 

 

  



3 Mark Questions 

 

Q.1 The side of a solid metallic cube is 50 cm. The cube is melted and recast into 

8000 equal solid cubical dice. Determine the side of the dice. 

Q.2 A right circular cone of metal is 2.7 cm high and radius of base is 1.6 cm. It 

is melted and recast into a sphere. Find the radius of the sphere. 

Q.3 The diameter of a metallic sphere is 6 cm. The sphere is melted and drawn 

into a wire of uniform circular cross section. If the length of the wire is 36 m. 

Find the radius of the cross section. 

Q.4 How many balls each of radius 0.5 cm can be made from a solid sphere of 

metal of radius 10 cm by melting the sphere. 

Q.5 A copper rod of diameter 1 cm and length 8 cm is drawn into wire of length 

32 m of uniform thickness (diameter). Find the thickness of the wire. 

Q.6 A shot putt is a metallic   sphere of radius 4.9 cm. If the density of the metal 

is 7.8 g per cm3. Find the mass of the shot putt. 

Q.7 The volume of a right circular cone is 9856 cm3. If the diameter of the base is 

28 cm. Find 

 (a) height of the cone  (b) Slant height of the cone 

Q.8 A right triangle ABC with sides 5 cm, 12 cm and 13 cm is revolved about the 

side 12 cm. Find the volume of the solid so obtained. 

Q.9 The diameter of the moon is approximately one fourth of the diameter of the 

earth. What fraction of the volume of the earth is the volume of the moon? 

Q.10 The diameter of a metallic ball is 4.2 cm. What is the mass of the ball, if the 

density of metal is 8.9 g per cm3?  

 

ANSWERS 

 

Q.1 (2.5 cm) Q.2 (1.2 cm) Q.3 (0.1 cm)  Q.4 (8000)  

Q.5 (0.05 cm) Q.6 (3.85 Kg) Q.7 (48 cm, 50 cm)      Q.8 (100 cm3) 

Q.9 (
1

4
 )  Q.10 345.39 g) 

 

 



4 Mark Questions 

 

Q.1 Rameez got a playing top (Lattu) as his birthday 

gift which had no colour on it. He wanted to 

colour it with his crayons. The top is shaped like 

a cone surmounted by a hemisphere. The entire 

top is 5 cm in height and the diameter of the top 

is 3.5 cm. Find the area he has to colour. (take 

 
22

7
 ). 

 

 

Q.2 A person made a bird bath for his garden in the 

shape of a cylinder with a hemispherical depression 

at one end, as shown in the figure. The height of the 

cylinder is 1.45 m and its radius is 30 cm. Find the 

total surface area of the bird bath. (take  
22

7
 ). 

 

Q.3 A tent is in the shape of a cylinder surmounted by a 

conical top. If the height and diameter of the 

cylindrical part are 2.1 m and 4 m respectively, and 

the slant height of the top is 2.8 m. Find the area of 

the canvas used for making the tent. 

 

 

Q.4  A spherical glass vessel has a cylindrical neck 8 

cm long, 2 cm in diameter, the diameter of the spherical 

part is 8.5 cm. By measuring the amount of water, it 

holds. Its volume is 345 cm3 found by a child. Check 

whether she is correct ( = 3.14) 

 

 

Q.5 A cone of height 24 cm and radius of base 6 cm is made up of modelling clay. 

A boy reshapes it in the form of a sphere. What is the radius of the sphere? 



Q.6 Metallic spheres of radii 6 cm, 8 cm and 10 cm respectively are melted to 

form a single solid sphere. Find the radius of the resulting sphere. 

Q.7 A canal is 300 cm wide, 120 cm deep. The water in the canal is flowing at a 

speed of 20 Km/h. How much area will it irrigate in 20 minutes, if 8 cm of 

standing water is desired. 

Q.8 The radii of the circular ends of a bucket of height 15 cm are 14 cm and “r” 

cm (r < 14 cm). If the bucket has volume 5390 cm3. Find “r”. (Take  
22

7
 ). 

Q.9 A solid wooden toy in the form of a hemisphere 

surmounted by a cone of same radius. The radius of the 

hemisphere is 3.5 cm and the total wood used in the toy 

is 
1001

6
  cm3. Find the height of the toy. 

Q.10 A patient in a hospital is given soup daily in a 

cylindrical bowl of diameter 7 cm. If the soup is filled to a height of 4 cm. 

How much soup is to be given to 250 patients? 

Q.11 A building is in the form of a cylinder surrounded by a hemispherical vaulted 

dome and contains 41 
19

21
  cum of  air.  If the internal diameter of the building 

is equal to the total height cu.m above the floor. Find the height of the 

building. 

Q.12 A heap of sand forms a cone whose diameter is 10.5 m and height 3 m. Find 

its volume. If it is to be protected by canvas from rain. Find the area of the 

canvas required. 

 

ANSWERS 

 

Q.1 (39.6 cm2) approx. Q.2 (3.3 m2) Q.3 (44 m2) Q.5 (6 cm) 

Q.6 ( r = 12 cm)  Q.7 (300000 m2) Q.8 (r = 7 cm)   Q.9( h= 9.5 cm) 

Q.10 (38500 cm3)  Q.11 (4 cm)  Q.12 (86.625 m3 & 99.825 m2) 

   



CHAPTER - 14 

STATISTICS 

Introduction: 

Statistics is the branch of mathematics which deals with the collection, analysis and 

interpretation of numerical data. In our day – to- day life, we come across a wide 

variety of information in the form of facts, numerical figures, tables, graphs etc. This 

information is provided by newspapers, televisions, magazines and other means of 

communications. You can relate to cricket batting or bowling averages, company 

profits, recorded city temperatures, expenditures in five year plan of the government, 

polling results etc. The facts or figures, which are numerical or otherwise collected 

with a definite purpose are called data. In “Latin” the singular form of “data” is 

“datum”. 

Nowadays, we are becoming more and more information oriented and we utilize data 

in every part of our life in one or the other form. Therefore, it is very important for us 

to know how useful information can be extracted from such data. This extraction of 

meaningful information is studied in Statistics a branch of Mathematics.   

The word “Statistics” appears to have been derived from the Latin word “Status” 

meaning “a political state”. In its origin Statistics was simply the collection of data on 

different aspects of people’s life, useful to the State. But over a period of time, however, 

its scope broadened. Thus Statistics deals with the collection, organization, analysis 

and interpretation of data.  

Mean: The mean of a set of data values is the sum of all the data values divided by the 

number of data values. 

     Mean = Sum of data values   

      No. of data values  

     𝒙̅ = ∑ 𝒙     

        n 

Arithmetic Mean:  

  𝒙̅ = Sum of terms = x1 + x2 + x3……… +xn 

   Number of terms     n 

 For two numbers “a” and “b”  

A.M. =      a +b        

 2 

 ∑ (xi - 𝒙  ) = 0, where 𝑥  is the Arithmetic mean. 



 

If   x1 and x2 are the respective Arithmetic means of two different sets. If data 

having “a1” and “a2” elements respectively. Then the mean of the total set  is 

  𝒙 = a1x1+a2x2 = (a1a2…. an)
1/n  

       a1  + a2
  

Geometric Mean: 

 For two numbers “a” and “b” 

   G.M. = √𝒂𝒃 = (ab)1/2 

Harmonic Mean: 

   H.M 

  

 

For two numbers “a” and “b” 

        2   2ab    

   H.M     = 1   + 1 =     

     a b  a + b 

 Note  AM   GM   HM 

Mean of Ungrouped Data: 

 The information collected systematically regarding a population or a 

sample survey is called ungrouped data. 

   Mean  = Sum of Observations    

     Number of observations 

   𝒙  = x1 + x2 + x3……… + xn   

       n 

Mean of grouped Data:  

If x1, x2 ……… xn are n-observations with respective frequencies f1, f2, f3…. fn. 

then the mean. 

 

 

 



Example: Mean of the data shown below will be 

Marks (fi) 20 30 35 40 

Number of students  10 6 6 2 

Solution: 

  𝒙 = 20 x 10 + 30 x 6+ 35 x 6+ 40 x 2    

    10 + 6 + 6 + 2 

   = 200 + 180 + 210 + 80 = 27.91   

     24  

 Assumed mean method of calculating mean 

        

 = a  + 𝑑   

  

  𝑑 =  𝑥  - a =  𝑥  - a      

      

      (xi – a )     

    

Example:  The table below shows the number of people within different age group 

who visited the mall on week end. 

Age group      

(Class interval) 

10 – 25 25 – 40  40 – 55 55 – 70 70– 85 85 - 100 

Number of people  3 11 10 8 6 2 
 

Solution:  

Class Interval Number of 

people (fi ) 
Class mark   

(xi ) 

di = xi – 47.5 f i d i  

10 – 25 3 17.5 - 30 - 9 0  

25 – 40 11 32.5 - 15 - 1 6 5  

40 – 55 10 47.5 0 0  



Class Interval Number of 

people (fi ) 
Class mark   

(xi ) 

di = xi – 47.5 f i d i  

55 – 70 8 62.5 15 1 2 0  

70 – 85 6 77.5 30 1 8 0  

85 – 100 2 92.5 45 9 0  

   = 40   =       1 3 5  

 

    Thus        

         

   = 47.5+ 
135

40
    = 50.875   

Step deviation method: 

         

   

Where “a” is the assumed mean and “h” is the class size.  

Example:  

Number of wickets 15 – 25 25 – 35 35 – 45 45 – 55 55 – 65 65 – 75 75 - 85 

Number of bowlers 6 6 7 4 4 2 1 

Solution:  

Class 

Interval 

Number of 

bowlers (f i ) 
 (x i ) di = xi – 50 u i =  x i  –  5 0  

    1 0   

f i u i   

15 – 25 6 20 -30 - 3  - 1 8  

25 – 35  6 30 -20 - 2  - 1 2  

35 – 45 7 40 -10 - 1  - 7  



Class 

Interval 

Number of 

bowlers (f i ) 
 (x i ) di = xi – 50 u i =  x i  –  5 0  

    1 0   

f i u i   

45 – 55 4 50 0 0  0  

55 – 65 4 60 10 1  4  

65 – 75 2 70 20 2  4  

75 – 85 1 80 30 3  3  

   =30     = - 2 6  

      

 

= 50 + (
−26

30
) x 10 = 41.33 

Median: Arrange the numbers in ascending or descending order, and why they are 

arranged as such, median is  

 The middle term when number of terms is odd. 

 Then average of middle two terms when the number of terms is even. 

 Divide the distribution in two equal parts 

Median of grouped Data: 

 Data which have been arranged in groups or classes rather than showing all the 

original figures. 

     

Where  l  =  lower limit of median class.    

  n = number of observations     

  cf = cumulative frequency of class preceding the median class

  f = frequency  of median class     

  h = class size 

Note: Find cumulative frequencies of all the classes and  
𝑛

2
   locate the class where 

cumulative frequency is greater than  
𝑛

2
 . That is called median class. 

 



 

Mode: The number which has the highest frequency in the mode. 

Mode of grouped Data: 

     

Where   

l  =  lower limit of median class.(Class with maximum frequency  

h = size of class interval        

f0 = frequency of class preceding the modal class    

f1 = frequency of modal class       

f2 = frequency of succeeding to the modal class. 

Note: The empirical formula says Mode = 3 (median) – 2 (mean) 

There are three methods of drawing Ogive. 

1. Less than Method: 

Steps involved in calculating median using less than Ogive approach: 

 Convert the series into a “less than” cumulative frequency distribution. 

 Let “N” be the total number of 

students whose data is given. “N” 

will also be the cumulative 

frequency of the last interval. 

Find the ( 
𝑵

𝟐
 )th   item and mark it 

on the Y-axis. 

 Draw a perpendicular from that 

point to the right to cut the Ogive 

curve at the point “A”. 

 From point “A” where the Ogive 

curve is cut, draw a perpendicular 

on the X-axis. The point at which 

it touches the X-axis will be 

median value of the series as 

shown in the graph: 

 

A 



2. More than Method: 

Steps involved in calculating median using more than Ogive approach: 

 Convert the series into a “more than” cumulative frequency distribution. 

 Let “N” be the total number of students whose data is given. “N” will also be 

the cumulative frequency of the last 

interval. Find the ( 
𝑵

𝟐
 )th   item and 

mark it on the Y-axis. 

 Draw a perpendicular from that 

point to the right to cut the Ogive 

curve at the point “A”. 

 From point “A” where the Ogive 

curve is cut, draw a perpendicular 

on the X-axis. The point at which it 

touches the X-axis will be median 

value of the series as shown in the graph: 

3. Less than and More than Ogive Method: 

Another way of graphical determination of median is through simultaneous graphic 

presentation of both the “less than” and “more than” Ogives: 

 Mark the point “A” where the Ogive curves cut each other. 

 Draw a perpendicular from “A” on 

the X-axis. The corresponding value 

on the X-axis would be the median 

value. 

 The median of grouped data can be 

obtained graphically as the X-

coordinate of the point of intersection 

of the two ogives of the data. 

 

 

 

 

 

A 

A 



 

1 MARK QUESTIONS 

 

Q.1 The median for the data 2,4,6,8,10,12,14 is  

 a) 6  b) 8  c) 9.5  d) 10 

Q.2 The mean weekly pay for ten persons equals to Rs. 100, if one of the person 

gets a taxi of Rs. 10 per week, what is the new mean weekly pay  

 a) Rs. 99  b) Rs. 101 c) Rs. 200 d) Rs. 250 

Q.3 Each of the group formed from given data is called: 

 a) frequency  b) raw data c) median d) class-interval  

Q.4 Mean of the 5 items of a data is 10. If each term is multiplied by 4, then 

the new mean will be 

 a) 40  b) 50  c) 30  d) 60 

Q.5 The Harmonic mean of 2, 4, 6 and 8 is 

 a) 3  b) 3.5  c) 3.84  d) 9 

 

Q.6 If the AM   as well as GM of two +ve numbers is 8, what is their H.M. 

 a) 2  b) 4  c) 8 d) None of these  

Q.7 Geometric mean of 2, 6, 24 and 72 is 

 a) 12  b) 13√3  c) 8√3  d) none of these 

Q.8 Given the mean (30), the mode (35), what is the median  

 a) 30  b) 31.69  c) 40  d) 55.7 

Q.9 The range of the data 12, 16,17,23,29,13,2,5,19 is 

 a) 23  b) 24  c) 27  d) 29 

Q.10 The mean of 80 items was 42. Later it was found that the two items were 

misread as 87 and 6 instead of 187 and 66. Which of the following will be 

the correct mean. 

 a) 44  b) 45  c) 42.6  d) none of these 

 

 

ANSWERS 

Q.1 (b)  Q.2 (b)  Q3 (d)  Q.4 (a) Q.5 (c) 

Q.6 (c)  Q.7 (a)  Q.8 (b)  Q.9 (c) Q.10 (a) 



 

2 MARK QUESTIONS: 

Q.1 Define mode. 

Q.2 If the mean of the following data is 15 

 x: 5 10 15 20 25 

 f: 6 P 6 10 5  

Find P. 

Q.3 In a continuous frequency distribution, the median of the data is 21. If each 

observation is increased by 5, then find the new median. 

Q.4 The mean of the following frequency table is 50, but the frequency f1 and f2 in 

class interval 20 – 40 and 60 – 80 respectively are not known. Find these 

frequencies, when sum of all the frequency is 120.  

 

Class Frequencies 

0 – 20  17 

20 – 40  f1 

40 – 60  32 

60 – 80  f2 

80 – 100 19 

Total  120 

Q.5 Find the mode of the following frequency distribution. 

 

Marks 10 – 20  20 – 30  30 – 40  40 – 50  50 – 60  

Number of students  12 35 45 25 13 

  



Q.6 A class teacher has the following absentee record of 40 students of a class for 

the whole term. Find the mean number of days a student was absent. 

Number of days  Number of students  

0 – 6 11 

6 – 10  10 

10 – 14  7 

14 – 20  4 

20 – 28  4 

 28 – 38  3 

38 – 40  1 

Q.7 Give three examples of collecting data from day to day life. 

Q.8 Find the mode of the following items. 

 0, 5, 5, 1, 6, 4, 3, 0, 2, 5, 5, 6 

Q.9 A student scored the following marks in 6 subject 

 30, 19, 25, 30, 27, 30.         

Find his modal score 

Q.10 Find mode using an empirical relation, when it is given that mean and median 

are 10.5 and 9.6 respectively. 

Q.11 In a frequency distribution, if “a” assumed mean = 55. ∑ 𝑓𝑖 = 100, h = 10 and 
∑ 𝑓𝑖𝑢𝑖  = - 30, then find mean of the distribution.  

 

ANSWER 

 

Q.2 (8)  Q.3 (26)  Q.4 (1300 – 1450)  Q.5 (3)  

Q.6 (5)  Q. 8  (5)  Q.9 (30) Q.10 (7.8) Q.11 (52)  

 

 



3 MARK QUESTIONS  

Q.1 Find the value of “y” from the following observations, if they are already 

arranged in ascending order.  The median is 63. 

 20, 24, 42, y, y+2, 73, 75, 80, 99 

Q.2 While checking the value of 20 observations, it was noted that 125 was wrongly 

noted as 25 while calculating the mean and then mean was 60. Find the correct 

mean. 

Q.3  The daily minimum steps climbed by a person during a week were as under: 

 

Monday   35 

Tuesday  30 

Wednesday  27 

Thursday  32 

Friday  23 

Saturday  28 

 Find the mean number of steps. 

Q.4 From the following frequency distribution, find the median class. 

  

Class Interval  Frequency  

1000 – 1150  8 

1150 – 1300  15 

1300 – 1450  21 

1450 – 1600  8  

 



Q.5 Consider the following distribution, find the frequency of class 30 – 40. 

  Marks  No. of  Students  

0 or more  63 

10 or more  58 

20 or more  55 

30 or more  51 

40 or more  48 

50 ore more  42 

Q.6 Following table shows sale of shoes in a store during the month  

   

Shoe Size Pairs sold  

3 4 

4 18 

5 25 

6 12 

7 5 

8 1 

 Find the modal size of the shoes sold. 

Q.7 The following table shows the ages of the patients admitted in a hospital during 

a year. 

 

Age (in years) 5 – 15  15 – 25  25 – 35  35 – 45  45 – 55 55 – 65 

Number of patients  6 11 21 23 14 5 

 Find the mode of the data. 

 



Q.8 If the median of the distribution given below is 28.5. Find the values of “x” and 

“y”. 

Class Interval  Frequency  

0 – 10  5 

10 – 20  x 

20 – 30  20  

30 – 40  15  

40 – 50  y 

50 – 60  5 

Total  60 

Q.9 A company manufactures car batteries of a particular type. The lives of 40 such 

batteries were recorded as below: 

 

Life of batteries     

(in years) 

2 – 2.5 2.5 – 3.0  3.0 – 3.5 3.5 – 4.0  4.0 – 4.5 4.5 – 5.0  

No. of batteries 2 6 14 11 4 3 

 Find the modal life of a battery in years. 

Q.10 Consider the following distribution: 

Number of 

plants  

0 – 2  2 – 4 4 – 6 6 – 8   8 – 10    10 - 12   12 – 14  

No. of Houses 1 .2 1 5 6 2 3 

 

ANSWERS 

 

Q.1 (61)  Q.2 (65)  Q.3 (29.17) Q.4 (f1=28, f2=24) 

Q.5 (33.33) Q.6 (12.48 days) Q.7 (36.8 years) Q.8 (x=8, y=7) 

Q.10 (8.1) 



 

4 MARK  QUESTIONS 
 

Q.1 The average score of boys in the examination of a school is 71 and that of the 

girls is 73. The average score of the school in the examination is 71.8. Find the 

ratio of the number of boys to the number of girls who appeared in the 

examination. 

Q.2 Some students of a class donated for the welfare of old age persons. The 

contributions are as follows: 

Amount in Rs.  0 – 20  20 – 40 40 – 60 60 – 80   8 0– 100    

No. of students 5 8 12 11 4 

 Find median and mode for their contribution. 

Q.3 In a retail market, fruit vendors were selling mangoes in the packing boxes. 

These boxes contained varying number of mangoes. The following was the 

distribution. 

 

No. of mangoes  50 – 52  53 – 55 56 – 58  59 – 61  62 – 64 

No. of boxes 15 110 135 115 25 

 Find the mean and median number of mangoes kept in a packing box. 

Q.4 The length of 50 leaves of a plant are measured correct to the nearest millimeter 

and the data obtained is represented in the following table: 

 

Length 

in (mm)  

109 –117  118 – 126 127 – 135 136 – 144 145 – 153  154 – 162 163 - 171 

No. of 

leaves 

4 6 14 13 6 4 3 

 Find the mean length of the leaves. 

Q.5 In a hospital, during the month of October, number of patients admitted for 

dengue and their ages are as follows: 
 

Age in 

years 

0 – 8 8 – 16 16 – 24 24 – 32 32 – 40 40 – 48 48 – 56 56 – 64 64 – 72 

No. of 

patients 

10 12 8 25 15 11 21 30 22 

 Find the mean and median age of patients 



Q.6 Find the missing frequencies (f1, f2 and f3) in the following frequency 

distribution when it is given that f1, f2
 = 4:3 and mean = 50. 

 

Class Interval 0 – 20  20 – 40  40 – 60  60 – 80  80 – 100 Total  

Frequency  17 f1 f2 f3 19 20 

 

Q.7 A student noted the number of cars passing through a spot on a road for 100 

periods, each of 3 minutes and summarized it in the table. Find the mode of the 

data. 

Number 

of cars 

0 – 10  10 – 20  20 – 30 30 – 40 40 – 50   50 – 60 60 – 70 70– 80 

Frequency  7 14 13 12 20 11 15 8 

 

Q.8 Draw “less” than “Ogive” for the following frequency distribution. 

Marks 0 – 10  10 – 20  20 – 30 30 – 40 40 – 50   50 – 60 60 – 70 70– 80 80– 90 90 - 100 

No. of 

students 

5 3 4 3 3 4 7 9 7 8 

 Q.9 Draw “more than” Ogive for the following distribution. Hence find median. 

 

Marks 0 – 10  10 – 20  20 – 30 30 – 40 40 – 50   50 – 60 60 – 70 70– 80 80– 90 90 - 100 

No. of 

students 

5 3 4 3 3 4 7 9 7 8 

 

Q.10 Draw “less than” Ogive and “more than” Ogive for the following distribution 

 

Height  135 – 140  140 – 145 145 – 150  150 – 155 155 – 160  160 – 165 

No of Plants 4 7 18 11 6 4 

ANSWERS 

Q.1 (3:2)   Q.2 (Median = 51.66, Mode = 56)  Q.3 (57.16)
    

Q.4 (137.30 mm)  Q.5 (Mean = 41.92, Median = 45.09)  
  

Q.6 (f1=28, f2 = 32, f3 = 24)  Q.7 (44.7)   Q.9 (66) 
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PROBABILITY 

Introduction: 

In life we usually come across two types of experiments namely “Deterministic 

Experiment and Random Experiment”. 

Deterministic Experiment: 

An experiment is said to “”Deterministic”, it has unique outcome, when repeated under 

same conditions e.g. 

1. Na  +  Cl  Nacl 

2. 2H2 + O2  2H2O 

3. 7 + 5  12 

4. Every soul shall taste death. 

5. Time and Tide wait for none. 

Such experiments are full of certainty. 

Radom Experiment 

An experiment which has two or more than two outcomes is said to be “Random” or 

“Probabilistic Experiment”. The outcomes of such experiment face uncertainty. 

1. On a cloudy day our mothers provide us an umbrella, when we leave our homes, 

because it seems that it may rain. 

2. Weather forecasting is another applicative example of Random experiment. 

3. Tossing a coin. 

4. Match between two teams. 

5. Rolling a dice. 

Probability is the measurement of certainty or uncertainty of outcomes in a Random 

experiment, where there is uncertainty, Probability steps in: 

Sample Space: The set of all possible outcomes of a Random experiment is called 

sample space. It is usually denoted by “S”. 

1. Rolling a die: 

S  = {1, 2, 3, 4, 5, 6} 
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2. Rolling a pair of die: 

S = {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6)}    

  {(2,1), (2,2), (2,3), (2,4), (2,5), (2,6)}    

  {(3,1), (3,2), (3,3), (3,4), (3,5), (3,6)}    

  {(4,1), (4,2), (4,3), (4,4), (4,5), (4,6)}    

  {(5,1), (5,2), (5,3), (5,4), (5,5), (5,6)}    

  {(6,1), {6,2), (6,3), (6,4) (6,5) (6,6)} 

3 Tossing a Coin: 

 S = {HT} 

4 Tossing two coins 

 S = {(HH), (HT),  (TH), (TT)} 

5 Tossing three coins 

 S = {(HHH, HHT, HTH, HTT, TTT, TTH, THT, THH} 

 (Important Note : Find these elements, then replace “H” by “T” and vice versa )    

6 Tossing four coins 

S = { HHHH,   HHHT,  HHTH,    HTHH}     … 

 { HHTT,  HTTH,  HTHT,  HTTT}  

 {TTTT, TTTH,   TTHT,   THTT}   

 {TTHH, THHT,    THTH   THHH}   

(Write these elements, then replace “H” by “T” and vice versa)  

Remarks: 

1. In case of rolling “n” dies 

Total elements   = 6n 

2. In case of Tossing “n” coins 

Total elements   = 2n 

7 Tossing a coin and die 

 S = { H1, H2,  H3,  H4,   H5,  H6,   T1,  T2,  T3,  T4,  T5,  T6} 

EVENT:  Let “S” be a sample space associated with the Random experiment then 

any part (subset) of “S” is called “Event”.  e.g. In case  of rolling a dice 

  S = {1, 2, 3, 4, 5, 6} 
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Let “A” be the event getting even number. Then 

  A = {2, 4, 6} 

Let “B” be the event getting Prime number. Then 

  B = {2, 3, 5 }       

  (Compound even containing more than one element) 

Let “C” be the event getting even number. Then 

  C = {2}        

  (Elementary event /simple event containing one element) 

Let “D” be the event getting number less than “7”. Then 

  D = {1, 2, 3, 4, 5, 6 }       

  (Certain / sure elements, containing all elements  of sample space). 

Impossible Event: 

Let “E” be an event getting number less than “1”, which is impossible, this is called 

Impossible or Null Event denoted by  ∅ containing no element at all. 

Complimentary Event (𝑨 ): 

Let “S” be a sample space, in case of match between two teams “E” and “F”, if “A” is 

the event winning match by team “E” then complement event of “A” denoted by 𝐴  

means losing match by team “E”. e.g. 

  S = {1, 2, 3, 4, 5, 6} 

  A = {2, 4, 6} 

Then 𝐴 is also called “Negation of Event “A” or not “A”. Thus 

  A = {1, 3, 5} 

Remarks:  A  is also called “negation of event” “A” or not “A”. 

Occurrence of an Event: 

An event “A” associated to a “Random experiment” is said to occur if any one of the 

elementary events associated to the even “A” is an outcome. e.g. 

  S = {1, 2, 3, 4, 5, 6} 

  A = {2, 4, 6} 

Suppose that in Trial/Experiment, the outcome is “4”. We say event “A” has occurred.  

In another trial, if outcome is “3”, then we say even “A” has not occurred. 
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CLASS – X  

CHAPTER  - 15  

 

IMPORTANT FORMULAS & CONCEPTS 

 

 

PROBABILITY:  

 

Experimental or empirical probability “P(E)” of an even “E” is 

 P (E) = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒕𝒓𝒊𝒂𝒍𝒔 𝒊𝒏 𝒘𝒉𝒊𝒄𝒉 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒉𝒂𝒑𝒑𝒆𝒏𝒆𝒅

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑻𝒓𝒊𝒂𝒍𝒔 
 

The theoretical  probability (also called classical probability of an event “A”, written as 

“P(A)” is  

 P (A) = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒐𝒖𝒕𝒄𝒐𝒎𝒆𝒔 𝒐𝒇 𝒇𝒂𝒗𝒐𝒖𝒓𝒂𝒃𝒍𝒆 𝒕𝒐 𝑨

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒂𝒍𝒍 𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝒐𝒖𝒕𝒄𝒐𝒎𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒙𝒑𝒆𝒓𝒊𝒎𝒆𝒏𝒕 
   

  =  
𝒏 (𝑨)

𝒏 (𝑺)
 

Two or more events of an experiment, where occurrence of an event prevents of all 

other events are called “Mutually Exclusive Events.” 

Compliment Events and Probability: 

We denote the event “not E” by 𝐸, so 

  P(E) + P(not E) = 1  . 

i.e.  P(E)  + P 𝐸  = 1, which gives us 

  P(𝑬)   = 1 – P(E) 

In general, it is true that for an even E 

  P(𝑬)   = 1 – P(E) 

 The probability of an event which is impossible to occur is 0. Such event is called 

impossible event, dentoted by P(∅). Thus 

P(∅   = 
𝟎

𝒏(𝒔)
 = 0  Least (minimum) 
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 The probabilty of an event which is sure ( or certain) to occur is “1”. Such an 

event is called Sure Event or a Certain Event, denoted by P(S). Thus 

P(S)   = 
𝒏 (𝑺)

𝒏(𝑺)
 = 1  Maximum 

 The probability of an event “E” is a number P(E) such that  0 ≤  P(E)  ≤ 1 

 An event having only one outcome is called an elementary event. The sum of the 

probabilities of all the elementary events of an experiment is 1. 
 

Deck of Cards and Probability  

 

A deck of playing cards consists of 52 cards which are divided into 4 suits of 13 cards 

each. They are Black Spades ( ) Red  Hearts (       ),  Red Diamond (         ) and Black 

Club  (        ). 

The cards in each suit are Ace, King, Queen, Jack, 10, 9, 8, 7, 6, 5, 4, 3 and 2.         

Kings, Queen and Jacks are called Face Cards. 

 

 

Suits  Spade    Club Diamond    Heart 

Cards 13 13 13 13 

Colour  Black (26 Cards) Red  (26 Cards) 

Face Card (12) J, K, Q J,K,  Q J,K,Q A, J, K, Q (Total 

face Cards= 12) 

Court Cards A,J, K, Q A, J,K,  Q A, J,K,Q A, J, K, Q (Total 

face Cards= 16) 
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Equally Likely Events: Two or more events are said to be equally likely, if each one 

of them has an equal chance of occurrence.  

Mutually Exclusive Events: Two or more events are mutually exclusive, if the 

occurrence of each event prevents the every other event. 

Complementary Events: Consider an event has few outcomes. Event of all other 

outcomes in the sample survey which are not in the favourable 

even is called complementary event. 

Exhausive Events : All the events are exhausive events, if their union is the 

sample space. 

Sure Events : The sample space of a random experiment is called sure or 

certain event as any one of its elements will surely occur in 

any trail of the experiment. 

Impossible Event : An event which will occur on any account is called an 

impossible event. 
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1 Mark Questions 
 

Q.1 A coin is tossed 1000 times and 560 times a “head” occurs. The empirical 

probability of occurrence of the “head” in this case is 

 a) 0.5  b) 0.56  c) 0.44  d) 0.056 

Q.2 Two coins are tossed 200 times and the following out comes are recorded 

 

HH  HT/TH TT 

56 110 34 

  What is the empirical probability of occurrence of at least one “head” in the case  

 a) 0.33  b) 0.34  c) 0.66  d) 0.83 

 A die is thrown 200 times and the following outcome are noted, with their 

frequencies 

 

Outcome 1 2 3 4 5 6 

Frequency  56 22 30 42 32 18 

 

Q.3 What is the empirical probability of getting a 1 in the above case. 

 a) 0.28  b) 0.22  c) 0.15  d) 0.21 

Q.4 What is the empirical probability of getting a number less than 4? 

 a) 0.50  b) 0.54  c) 0.46  d) 0.52 

Q.5 What is the empirical probability of getting a number greater than 4. 

 a) 0.32  b) 0.25  c) 0.18  d) 0.30 

Q.6 On a particular day, the number of vehicles passing a crossing is given below:  

 

Vehicle  Two wheeler Three wheeler Four wheeler  

Frequency  52 71 77 

 What is the probability of a two wheeler passing the crossing on that day? 

 a) 0.26  b) 0.71  c) 0.385  d) 0.615 
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Q.7 The following table shows the blood- group of 100 students 

 

Blood group A+ve B-ve O+ve AB-ve B+ve 

Number of students   12 23 35 20 10 

 One student is taken a random. What is probability that his blood group is B+ve 

 a) 0.12  b) 0.35  c) 0.20  d) 0.10 

Q.8 In a bag, there are 100 bulbs, out of which 30 are bad ones. A bulb is taken out 

of the bag at random. The proability of the selected bulb to be good is 

 a) 0.50  b) 0.70  c) 0.30    d) None of these 

Q.9 On a page of telephone directory having 250 telephone numbers, the frequency 

of the unit digit of those number is given below 

0 1 2 3 4 5 6 7 8 9 

18 22 32 28 40 30 30 22 18 10 

 A telephone number is selected from the page at random. What is the probability 

that its digit is 

(a)2 

a) 0.16  b) 0.128  c) 0.064  d) 0.04 

(b) More than 6 

a) 0.20  b) 0.25  c) 0.32  d) 0.16 

(c)  less than 2 

a) 0.16  b) 0.18  c) 0.22  d) 0.32 

Q.10 10 defective pens are accidentally mixed with 90 good ones. It is not possible to 

just look at a pen and tell whether or not it is defective. One pen is taken out at 

random from this lot. Determine the probability that the pen taken out is good 

one. 

 a) 0.10  b) 0.20  c) 0.90  d) 1.0 
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Q.11 Define Probability 

Q.12 Why is tossing a coin considered to be a fair way of deciding which team should 

get the ball at the beginning of a football game. 

Q.13 Probability of sure event is 1    (T/F) 

 

ANSWERS 

 

Q.1 (b) Q.2 (d) Q.3 (a) Q.4 (b) Q.5 (b) Q.6 (a) 

Q.7 (d) Q.8 (b)  Q.9(a)    b  Q.9 (c) a  Q.9 (c) a Q.10 (c) 

Q.11 Definition  Q.12 Because H and T have equal probabilities to occur 

Q.13 (T)       
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2 Mark Questions 

 

Q.1 An unbaised die is thrown. What is the probability of getting  

i) An even number     (ii) a multiple of 3 ………. 

iii)  An even number or multiple of 3  (iv) An odd number ………. 

v) A number between 2 and 6   (vi) A number less than 1. 

vii) A number less than or equal to 6 

Q.2 Two unbaised coins are tossed simultaneously. Find the probability of getting  

 i) Two heads  ii) One Head  iii) One Tail 

 iv) Atleast one head v) At most one head vi) No head. 

Q.3 Three unbaised coins are tossed together. Find the probability of getting 

 i) All heads  ii) Two  Heads  iii) One Head 

 iv) Atleast two heads v) At most two heads   

Q.4 Two dice are thrown simultaneously. Find the probability of getting 

 i) An even number as  Sum  ii) The sum as prime number 

 iii) A total of at least 10        

 iv) A doublet  and  a doublet of odd number      

  (Hint A ={ (1,1), (2,2), (3,3), (4,4), (5,5), (6,6))    

   P(A)  = 
𝟔

𝟑𝟔
 = 

𝟏

𝟔
  

 v) A multiple of 2 on one die and a multiple of 3 on the other.  

 vi ) A multiple of 3 as sum.  

Q.5 There are six marbles in a box numbered 1 to 6. What is the probability of 

drawing a marble with prime number. 

Q.6 The probability that it will rain tommorrow is 0.75. What is the probability it will 

not rain tommorrow? 

Q.7 An Urn contain 10 read and 8 white balls. One ball is drawn at random. Find the 

probability that the ball drawn is white. 

Q.8 A bag contains 3 red balls , 5 black balls and 4 white balls. A ball is drawn at 

random from the bag. What is the probability that the ball drawn is 

 i) White  ii) Red  iii) Black  iv) Not Red 



Page 11 of 17 

 

 

Q.9 If probabity of winning a game is 0.5. What is the probability of lossing it. 

Q.10 In a lottery there are 10 prizes and 25 blanks. What is he probability of  

 i) getting a prize ii) not getting a prize 

Q.11 What is the probability that a number selected from the numbers 1,2,3…. 20 is a 

mulitiple of 3. 

 

ANSWERS 

 

Q.1 i)  
1

2
     ii)   

1

3
     iii) 

2

3
 iv) 

1

2
 v) 

1

2
  vi) 0  

vii) 1 

Q.2 i) 
1

4
 ii) 

1

2
 iii) 

1

2
 iv) 

3

4
 v) 

3

4
 .. vi) 

1

4
  

Q.3 i) 
1

8
 ii) 

3

8
 iii) 

3

8
 iv) 

1

2
 v) 

7

8
 

Q.4 i) 
1

2
 ii) 

5

12
 iii) 

1

6
 iv) 

1

6
 v) 

1

12
 vi) 

11

36
 

vii) 
1

3
  

Q.5  
1

2
 Q.6 0.25 Q.7 

4

9 
 Q.8 i) 

1

3
 ii) 

1

4
 ... 

iii) 
5

12
 iv) 

3

4
 

Q.9 0.95  Q.10 i) 
2

7
 ii) 

5

7
 Q.11 

3

10
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3 MARK QUESTIONS 

 

Q.1 A lot consits of 144 ball pens of which 20 are defective and the others are good. 

Nuri will buy a pen if it is good, but will not buy it if it defective. The shopkeeper 

draws one pen at random and gives it to her. What is a probability that 

 a) She will buy it  b) She will not buy it 

Q.2 A jar contains 54 marbles each of which some are blue, some are green and some 

are white. The probability of selecting a green marble at random is 1/3 and the 

probability of selecting a blue  marble at random is 4/9. How many white marbles 

does the jar contain.  (Hint:  P(G) + P(B) + P (W)) = {1}   

Q.3 A letter is chosen at random from the letter of the word  “ASSASSINATION”. 

Find the probability that letter choosen is (i) a vowel (ii) an consonant (iii) A (iv) 

S (v) N. 

Q.4 A letter is choosen at random from the letter of the word “INDEPENDENCE”. 

Find the probability that the letter choosen is a (i) Vowel (ii) Consonant (iii) I 

(iv) N (v) D. 

Q.5 A letter is choosen at random from the letter of the word “MATHEMATICS”. 

Find the probability that the  letter choosen is a (i) Vowel (ii) Consonant (iii) A 

(iv) T (v) M. 

Q.6 A letter of  English alphabet is choosen at random. Detrmine the probability that 

the letter is consonant. 

Q.7 There are 1000 sealed envelopes in a box . 10 of them contain a cash prize of       

Rs. 100. 100 of them contain a cash prize of Rs. 50  each and 200 them contain 

a cash prize of Rs. 10 and rest do not contain any cash prize. If they are well 

shuffled and an envelope is picked up out. What is the probability that it contains 

no cash prize? 

Q.8 Box “A” contains 25 slips of which 19  are marked Rs. 1 and other marked           

Rs. 5 each. Box “B” contains 50 slips of which 45 are marked Rs. 1, each and 

other are marked Rs. 13 each. Slips of both boxes are poured into a third box and 

reshuffled. A slip is drawn at random. What is the probability that it is marked 

other than Rs. 1?  
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Q.9 A carton of 24 bulbs contain 6 defective bulbs. One bulb is drawn at random. 

What is th probability that the bulb is not defective. If the bulb selected is 

defective and it is not replaced and a second bulb is selected at random from the 

rest. What is the probability that the second is defective? 

Q.10 A child’s game has 8 triangles of which three are blue and rest are red and 10 

squares of which six are blue and rest are red. One piece is lost at random. Find 

the probability it is a  

(i) triangle  (ii) square  (iii) square of blue colur  (iv) triangle of red colour 

Q.11 In a game the entry fee is Rs. 5. The game consists of a tossing a coin three times. 

If  one or two head show. Sweta gets her entry fee back. If she throws three 

heads, she receives double the entry fees. Otherwise, she will loss. For tossing a 

coin three times. Find the probability that she  

(i) loses the entry fee   (ii) gets double entry fee  

(iii)  Just gets her entry fee. 

Q.12 A dice has its six faces marked 0, 1, 1, 1, 6, 6. Two such dice are thrown together 

and the total score is recored  

(i)  how many different scores are possible?     .. 

(ii) What is the probability of getting a total seven?   

 (Hint: Different Scores: 0,1,2,6,7,12.      

 Here “S” =  (0,0) (0,1),  (0,1) (0,1), (0,6),  (0,6),  (1,0), (1,1), (1,1), 

   (1,1), (1,6),  (1,6), (1,0),…..  (1,6), (1,6), (1,0)……….. 

   (1,6), (1,6),  (6,0), (6,1), (6,1), (6,1), (6,6), (6,6), (6,0), 

   (6,1), (6,1), (6,1), (6,6)(66)   

P (Total) = 12/36 = 1/3 

Q.13 A lot consists of 48 mobile phones of which 42 are good, three have only minor 

defect and three have major defects. Varnika will buy a phone, if it is good, but 

the trader will only buy a mobile if it had no major defect. One phone is selected 

at random from the lot. What is the probability that it is  

 (i) a good phone  (ii) a bad phone  

Q.14 i)  A lot of 20 bulbs contain 4 defective ones. One bulb is drawn at random 

from the lot. What is the probability that this bulb is defective. 



Page 14 of 17 

 

 ii) Suppose the bulb drawn in (i) is not defective and is not replaced. Now 

one bulb is drawn at random from the rest. What is the probability that this bulb 

is not defective. 

 

Q.15 A game of chance consits of spinnings an arrow which comes 

to rest poinitng at one of the numbers, 1, 2, 3, 4, 5, 6, 7, 8 (see 

fig) and these are equally likely outcomes. What is the 

probability that it will point at (i) 8 ? (ii) an odd number ? (iii) 

a number greater than 2? (iv) a number less than 9 ?. 

Q.16 Suppose you drop a die at random on the rectangular region 

shown in above right sided figure. What is the probability that it will land inside 

the circle with diameter 1 m? 

 

 

 

 

.17 A child has a die whose six faces show the letters as given below: 

 

  

 

The die is thrown once. What is the probability of getting (i) A ? ii) D ?. 

Q.18 A game consists of tossing a one rupee coin 3 times and noting its outcome each 

time. Hanief wins if all the tosses give the same result i.e. three heads or three 

tails, and loses otherwise. Calculate the probability that Hanief will lose the 

game.  
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ANSWERS 

 

Q.1 (i) 
31

36
 (ii) 

5

36
 Q.2 (i) 

2

9
   

Q.3 (i) 
6

13
 (ii) 

7

13
 (iii) 

3

13
 (iv) 

4

13
 (v) 

2

13
 

Q.4 (i) 
5

12
 (ii) 

7

12
 (iii) 

1

3
 (iv) 

1

4
 (v) 

1

6
 

Q.5 
4

11
  (ii) 

7

11
 (iii) 

2

11
 (iv) 

2

11
 (iii) 

2

11
 

Q.6 
21

26
 Q.7 

69

100
 = 0.69 Q.8 

11

75
 Q.9 (i) 

3

4
  (ii) 

5

23
 

Q.10 (i) 
4

9
 (ii) 

5

9
 (iii) 

1

3
 (iv) 

5

18
 

Q.11 (i) 
1

8
 (ii) 

1

8
 (iii) 

3

4
 Q.12 (i) six (ii) 

1

3
 

Q.13 (i) 
14

15
 (ii) 

1

15
 Q.14 (i) 

1

5
 (ii) 

15

19
  

Q.15 (i) 
1

8
 (ii) 

1

2
 (iii) 

3

4
 Q.16 (i) 

𝜋

24
  =  

11

84
 

Q.17 (i) 
1

3
 (ii) 

1

6
 Q.18 

3

4
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4 Mark Questions 

 

Q.1 Find the probability that a leap year selected at Random will contain 53 Sundays. 

(Hint” In a leap year, we have 366 days or 52 weeks and 2 days. The remaining 

2 days can be 

 a) Sundays and Monday   b) Monday and Tuesday … 

c) Tuesday and Wednesday   d) Wednesday and Thursday  … 

e) Thursday and Friday   f) Friday and Saturday  …. 

g) Saturday and Sunday.       

 Hence required probability  =  
2

7
 

Q.2 One card is drawn from a pack of 52 cards, each of the 52 cards being equally 

likely drawn. Find the probability the card drawn is 

 a) An ace   b) Red  c) Either Red or King .. 

d) Red and a King e) A face card f) A Red face card …. 

g) 2 of Diamonds  h) 10 of Black Suit. 

Q.3 The King,Queen and Jack of Clubs are removed from a deck of 52 playing cards 

and then well shuffled. One card is selected from the remaining cards. Find the 

probability of: 

 a) a Heart  b) a King  c) a Club      d) the 10 of hearts  

Q.4 What is the probability that oridnary year has 53 Sundays? 

Q.5 Red Queens and Black Jacks are removed from a pack of 52 playing cards. A 

card is drawn at Random from the remaining cards. Find the probabiity that card 

drawn is  

 a) a King  b) of Red colour       c) a Face card d) a Queen 

Q.6 Cards drawn in a bag are numbered from 1 to 30. A card is drawn at random 

from this bag. Find the probability that the number of card is 

 a) not divisible by 3   b) a prime number greater than 7. 

c) not a perfect square number 

Q.7 A dice is rolled twice. Find the probability that  

 a) 5 will not come up either time b) 5 will come up exactly one time 
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Q.8 A box contains cards numbered 3, 5, 7, 9, ………, 35, 37. A card is drawn at 

random from the box. Find the probability that the number on the drawn is a 

prime number. 

Q.9 What is the probability that a number selected at random from the numbers 1, 2, 

2, 3, 3, 3, 4, 4, 4, 4, will be their average. 

Q.10 If a number x  is choosen at random from the numbers -2, -1, 0, 1, 2. What is the 

probability that x2 < 27. 

Q.11 A box contains 100 red cards, 200 yellow cards and 50 blue cards. If a card is 

drawn at random from the box. Find the probability that it will be 

 a) a blue card b) not a yellow card c)  neither yellow nor blue card 

 

ANSWERS 

Q.1 
2

7
 Q.2 i) 

1

13
 ii) 

1

2
 iii) 

7

13
 iv) 

1

26
 v) 

3

13
 

vi) 
3

26
 vii) 

1

52
 viii) 

1

26
 Q.3 i) 

13

49
 ii) 

3

49
 iii) 

10

49
 

iv) 
1

49
 Q.4 i) 

1

7
 Q.5 i) 

1

12
 ii) 

1

2
 iii) 

1

6
   iv) 

1

24
 

Q.6 i) 
2

3
 ii) 

1

5
 iii) 

5

6
 Q.7 i) 

25

36
 ii) 

5

18
 … 

Q.8 i) 
5

9
 Q.9 i) 

3

10
 Q.10 i) 

3

5
 Q11 i) 

1

7
 … 

ii) 
3

7
 iii) 

2

7
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