CBSE CLASS X Mathematics
Geometery
	Two mark questions with answers

	Q1. In figure, DE is parallel to BC, if (AD/DB) = (4/13) and AC = 20.4 cm. find AE.

	Ans1. In ABC,
Since DE||BC,
 (AD/DB) = (AE/EC)  (AD/DB) = (AE)/(AC - AE)
 (4/13) = (AE)/(20.4 - AE)
 4(20.4 - AE) = 13 AE
 81.6 - 4AE = 13 AE
 17 AE = 81.6
 AE = (81.6/17) = 4.8 cm.
Hence, AE = 4.8 cm. 

	Q2. In figure, PQ || EF if DP = x, PE = x - 2, DQ = x + 2 and QF = x - 1. Find the value of x
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	Ans2. In DEF, we have PQ||EF
 (DP/PE) = (DQ/QF)......................[By Basic proportionality theorem]
 (x)/(x - 2) = (x + 2)/(x - 1)
 x (x - 1) = (x - 2)(x + 2)
 x2 - x = x2 - 4
 x = 4 

	Q3. In figure, if PN is the internal bisector of P. If QN = 4 cm. NR = 3 cm. and PQ = 6 cm. Find PR.
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	Ans3. In PQR
PN is the internal bisector of P
(PQ/PR) = (QN/NR)
 (6/PR) =(4/3)
 18 = 4PR
 PR = (18/4) = (9/2) = 4.5 cm. 

	Q4. The bisector of exterior A meets BC produced in D. If AB = 10 cm. AC = 4 cm. and BC = 6 cm. Find BD and DC. 

	Ans4. Let CD = x cm.
Then BD = (6 + x) cm.
Since AD is the bisector of exterior A, therefore
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(AB/AC) = (BD/DC)
 (10/4) = (6 + x)/(x)
 10x = 4(6 + x)
 10x = 24 + 4x
 10x - 4x = 24
 6x = 24  x = (24/6) = 4 cm.
 DC = 4 cm
and BD = 6 + 4 = 10 cm. 

	Q5. In ABC,the bisector of B meets AC at D. A line PQ || AC meets AB, BC and BD at P,Q and R respectively. Show that :PR . BQ = QR. BP 

	Ans5. Given : In ABC, BD is the bisector of B and a line PQ||AC meets AB, BC and BD at P, Q and R respectively.
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To Prove : PR. BQ = QR . BP
Proof : In BQP, BR is the bisector of B
(BQ/BP) = (QR/PR)
 BQ. PR = BP . QR
 PR. BQ = QR.BP.
Hence Proved 

	Q6. In trapezium, ABCD, AB || DC. Find the value of x.
[image: image5.png]R





	Ans6. Since the diagonals of a trapezium divides each other proportionally, therefore.
(AO/OC) = (BO/OD)
(3x - 19)/x-5) = (x-3)/3)
 3(3x-19) = (x-5) (x-3)
 9x - 57 = x2 - 8x + 15
 x2 - 17x + 72 = 0
 (x - 8) (x - 9) = 0
 x - 8 =   or x- 9 = 0
 x = 8 or x = 9
Thus x = 8 or x = 9 

	Q7. P and Q are respectively the points on the sides AB and AC of a ABC such that AB = 4.8, AP = 1.2, AC = 6.0
and AQ = 1.5 cm.Show that PQ || BC 

	Ans7. We have: AB = 4.8, AP = 1.2, AC= 6.0 and AQ = 1.5 cm
 PB = AB - AP
= (4.8 - 1.2) cm.
= 3.6 cm and
QC = AC - AQ
= (6.0 - 1.5) cm.
= 4.5 cm.
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Now, (AP/PB) = (1.2/3.6) = (1/3)....(i)
and (AQ/QC) = (1.5/4.5) = (1/3).....(ii)
from (i) and (ii), we get
(AP/PB) = (AQ/QC), Thus, PQ divides sides AB and AC of ABC in the same ratio. Therefore by the converse of Basic Proportionality theorem, we have PQ || BC. 

	Q8. In ABC, D and E are points on the sides AB and AC respectively such that DE || BC, If AD = 4, AE = 8, DB = x - 4 and EC = 3x - 19, find x 

	Ans8.
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We have 
AD = 4, AE = 8, DB = x - 4
and EC = 3x - 19
Since DE || BC
So, by Basic proportionality theorem,
(AD/DB) = (AE/EC)
 (4)/(x - 4) = (8)/(3x - 19) 4(3x - 19) = 8 (x - 4)
12x - 76 = 8x - 32
12x - 8x = 76 - 32
4x = 44
x = 11
Thus, x = 11 

	Q9. In PQR, MN is parallel to QR, meets PQ at M and QR at N. If PM = 8x - 7, MQ = 5x - 3, PN = 4x - 3, NR = 3x - 1, find x. 

	Ans9. We have PM = 8x - 7, MQ = 5x - 3, PN = 4x - 3 and NR = 3x - 1
Also, we have MN || QR.
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So by Basic proportionality theorem,
(PM/MQ) = (PN/NR)
 (8x - 7)/(5x - 3) = (4x - 3)/(3x - 1)
 (8x - 7) (3x -1) = (4x -3) (5x - 3)
 24x2 - 29x + 7 = 20x2 - 27x + 9
 4x2 - 2x - 2 = 0
 2x2 - 2x + x - 1 = 0
 2x (x - 1) + 1 (x - 1) = 0
So, (x - 1) (2x + 1) = 0
either x - 1 = 0  or 2x + 1 = 0
x = 1     or x = (-1/2 or - 0.5)
x = (-1/2) can't be possible, so the only solution is x = 1. 

	Q10. In  ABC, AD is the internal bisector of A, meeting side BC at D, if BD = 2.5 cm, AB = 5 cm and AC = 4.2 cm find DC. 

	Ans10. As, AD is the bisector of A,
Therefore, (AB/AC) = (BD/DC)
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 (5/4.2) = (2.5/DC)
 5DC = 2.5 x 4.2
 5 DC = 10.50
 DC = (10.5/5) = 2.1
Thus, DC = 2.1 cm. 

	Q11. In the given figure, PM is the bisector of the exterior RPN meeting QR produced in M. If PQ = 12 cm, PR =10cm and QR = 6cm, find RM
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	Ans11. Since PM is the bisector of exterior RPN
So, (PQ/QM) = (PR/RM)
Let us consider RM = x, So QM = (6 + x) cm
 12/(6 + x) = (10/x)
12x = 60 + 10x
12x - 10x = 60
 2x = 60
x = 30 cm
Thus, RM = 30 cm. 

	Q12. In ABC, (AB/AC) = (BD/DC), B=80o, C = 40o, find  BAD 

	Ans12. Since (AB/AC) = (BD/DC) ...[Given]
So, by angle bisector theorem,
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BAD = DAC
Let BAD = DAC = xo
As, In  ABC
BAC + ABC + ACB = 180o.........[By angle sum property]
BAD + DAC) + ABC + ACB = 180o...........[... BAC = BAD + DAC]
1 + 1) + 80o + 40o = 180o................[... 1 = 2]
21 = 180o - 120o
21 = 60o 1 = 300
So, BAD = 30o 

	Q13. In the given figure, QR and PT are perpendiculars to PQ. If PS = 8 cm SQ= 4cm, and RQ = 6cm. Find PT
[image: image12.png]




	Ans13. In 's PST and QSR
SPT = SQR ... [Each equal to 90o]
PST = QSR ...[Vertically opposite angles]
Therefore by AA - criterion of similarity,
PST ~ QSR
(PS/QS) = (ST/SR) = (PT/RQ) ......... (sides are proportional).
or(PS/QS) = (PT/RQ)
 (8/4) = (PT/6)
 PT = (8 x 6/4) = 12 cm. 

	Q14. PO/OS = QO/OR = 1/3
and PQ = 3cm find value of RS
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	Ans14. In POQ and SOR,
(PO/OS) = (QO/OR) ...(given)
POQ = SOR ...(Vertically opposite angles)
POQ ~ COD ...(By SAS Axiom)
Hence (PO/OS) = (QO/OR) = (PQ/SR)
But   (PO/OS) = (QO/OR) = (1/3) ...(given)
 (PQ/SR) = 1/3
But   PQ = 3 cm
 (3/SR) = (1/3)
  SR= 3 x 3 = 9cm. 

	Q15. If D and E are respectively the points of the sides AB and AC of a triangle ABC such that AD = 5cm, BD = 10 cm, AE = 6 cm and EC = 12 cm, Then show that DE || BC. 

	Ans15. Given : In ABC, D and E are points on AB and AC such that
AD = 5cm, BD = 10cm
AE = 6cm, EC = 12 cm
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To Prove : DE || BC
Proof : (AD/DB) = (5cm/10cm) = (1/2) ....(i)
(AE/EC) = (6cm/12cm) = (1/2) ....(ii)
From (i) and(ii), we get
(AD/DB) = (AE/EC)
DE || BC   (converse of Basic proportionality theorem) 

	Q16. In given figure, ABCB. ABAE and DEAC. Prove that DE.CB = AD.AB
[image: image15.png]




	Ans16. In the given figure
BAC + ACB = 90o ...(i)......(... ABCB given)
BAC + EAD = 90o ...(ii)....(... ABAE)
From (i) and (ii), we get
ACB = EAD
In ABC and EDA
B = D ......................(each 90o
ACB = EAD...........(Proved)
 ABC ~  EDA.............(AA Similarity)
 (CB/AD) = (AB/ED)
or CB x ED = AB x AD 

	Q17. In given figure, D is a point on BC such that BD= 2DC. Taking BD and DC as one of their sides, equilateral triangles ABD and A'DC are drawn show that
ar(ABD) = 4 x ar(A'DC)
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	Ans17. Since ABD and A'DC are equilateral triangles.
ABD ~A'DC
So, ar ABD)/arA'DC) = [(3/4 BD2)/[(3/4 DC2)] = (BD2/DC2) = (2DC)2/DC2
= 4DC2/DC2
 arABD)/arA'DC) = 4
 ar(ABD) = 4ar(A'DC). 

	Q18. A vertical stick 12 m long casts a shadow 8 m long on the ground. At the same time a tower casts the shadow 40 m long on the ground. Determine the height of the tower. 

	Ans18. Suppose AB =12m be the vertical stick and AC = 8m be its shadow. Also let DE = Xm the vertical tower and DF = 40m  be its shadow. Join BC and EF. Let DE = Xm.
In ABC and DEF, we have
A = D = 90 and C = F.............[Angles of elevation of the sun]
ABC ~ DEF..................(By AA criterion of similarity)
 AB/DE = AC/DF
 12/X = 8/40  12/X = 1/5  X = 60 metres.
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	Q19. Two similar triangles ABC and PQR have perimeters 36cm and 24cm respectively. If PQ = 10cm find AB. 

	Ans19. Since the ratio of corresponding sides of similiar triangles is same as the ratio of their perimeters.
ABC ~ PQR
 (AB/PQ) = (BC/QR) = (AC/PR) = (36/24)
 (AB/PQ) = (36/24) (AB/10) = (36/24)
 AB = (36 x 10/24) = 15cm.
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	Q20. In a trapezium ABCD, diagonals AC and BD intersect each other at O, such that (AO/OC) = (BO/OD) = (1/4) and AB = 10 cm. Find the value of DC. 

	Ans20. In AOB and COD,
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We have: AOB = COD................[Vertically opposite 'S]
(AO/OC) = (OB/OD)...................(Given as each side = 1/4)
AOB ~ COD..........................(By SAS Criterion of similarity)
 (AO/OC) = (BO/OD) = (AB/DC)
 (1/4) = (10/DC)
 DC = 40cm 

	Q21. In ABC, D is the point on the side BC such that ADC = BAC. Prove that CA2 = CB x CD. 

	Ans 21.
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In ABC and DAC, we have ADC = BAC.........(Given)
and C = C..............(Common)
we get ABC ~ DAC...............(By AA - Criterion of similarity)
 (AB/DA) = (BC/AC) = (AC/DC)
 (CB/CA) = (CA/CD) CA2 = (CB x CD) 

	Q22. In ABC, D is the point on AC and E is the point on BC, such that BE = b, AB = a
EC = c and DE = x
If ABC ~ DEC, Find the value of x in terms of a, b, and c.
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	Ans22. In ABC and DEC
C = C.......................[Common]
ABC ~ DEC................[Given as ABC ~ DEC]
 CE/CB = DE/AB...........[Corresponding sides of similar triangles ABC and DEC are proportional]
 c/(b + c) = x/a
 x = ac/(b + c) 

	Q23. In two similar triangles if the ratio of their corresponding sides is 1:2 then, find out the ratio of their areas. 

	Ans23. Since ratio of the areas of two similar triangles is equal to the square of the ratio of their corresponding sides. So, ratio of their corresponding areas = 12:22
i.e. = 1:4 

	Q24. If ABC ~ DEF and AP, DS are their corresponding altitudes such that AP:DS = 1:4, find the value of ar(ABC):ar(DEF). 

	Ans24. Since the areas of two similar triangles are in the ratio of the squares of their corresponding altitudes.
 ar(ABC)/ar(DEF) = AP2/DS2 = 12/42 = 1/16
 ar(ABC):(DEF) = 1:16 

	Q25. If the two triangles are similar such that the measure of their corresponding side are 3 cm and 4 cm. If area of one of the triangle is 96 cm2, find the area of the other. 

	Ans25. Let the triangles be ABC and DEF
and AB = 3 cm, DE = 4 cm and ar(DEF) = 96 cm2
Since, the ratio of the area of two similar triangles is equal to the ratio of any two corresponding sides therefore.
ar(ABC)/ar(DEF) = AB2/DE2
 ar(ABC)/96 = 32/42
 ar(ABC) = (9 x 96)/16 = 54 cm2 

	Q26. In the given figure CAB = 90o and AD  CB Also, CA = 75cm, AB = 100 cm. Find the value of AD.
[image: image22.png]7S

Tom





	Ans26. In ABC and DAC
CAB = CDA ...............[Each equal to 90o]
C = C .............[common]
ABC ~ DAC..........(By AA criterion of similarity)
 AB/DA = BC/AC = CA/CD ...(i)...................[Corresponding sides of similar triangle are in proportion]
By Pythagoras theorem
BC2 = AB2 + AC2
= 752 + 1002
= 5625 + 10000
= 15625
 BC = 15625
= 125
Now from (i) AB/DA = BC/AC
 DA = (AB x AC)/BC
= (75 x 100)/125 = 60 cm 

	Q27. Two isosceles trangles have their equal vertical angles. If the ratio of their medians is 4:9, find the ratio of their areas. 

	Ans27.
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In ABC and DEF, AB = AC and DE = DF
A = D.................[Given]
B = E.............(angles opposite to equal sides are equal)
ABC ~ DEF.......(By AA criterion of similarity)
Now, ratio of the areas of two similar triangles is equal to square of the ratio of their corresponding medians
so ar(ABC)/ar(DEF) = 42/92
 ar(ABC):ar(DEF) = 16:81 

	Q28. In figure, RST ~ RPG. If ST = 8cm SR = 6.5 cm, PQ = 4cm
RP = 2.8 cm, find TR and RQ
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	Ans28. Given
ST = 8 cm, PQ = 4 cm
SR = 6.5 cm, RP = 2.8 cm
and RST ~ RPQ
 TR/RP = TS/PQ = RS/RQ
Since TR/RP = TS/PQ
 TR/2.8 = 8/4
or TR = 8/4 x 2.8 = 5.6 cm
since TS/PQ = RS/RQ
 8/4 = 6.5/RQ
 8 X RQ = (6.5 X 4)/8
 RQ = 3.25 cm 

	Q29. In ABC, AC = 10 cm, AB = 6 cm and BC = 8cm.  Prove that the triangle is right angled. 

	Ans29. AC = 10 cm, AB = 6 cm and BC = 8 cm ...(given)
checking if AC2 = AB2 + BC2
(10 cm)2 = (6 cm)2 + (8 cm)2
100 cm2 = 36 cm2 + 64 cm2
100 cm2 = 100 cm2
Pythagoras theorem is verified
Hence, the triangle is right angled at B.
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	Q30. PQ is the bisector of P in PRS, PR = 8 cm, RQ = 5 cm, QS = 4 cm Find PS. 

	Ans30. In PRS, PQ is bisector of P
(PR/PS) = (RQ/QS)
 PR/PS = RQ/QS .....(i)
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Substituting PR = 8 cm, RQ = 5 cm
and QS = 4 cm, we get
8/PS = 5/4
 PS = (8 x 4)/5 = 32/5 cm
=6.4 cm 

	Q31. In figure, base BC of ABC, AD is a median and DE and DF are the bisectors of ADB and ADC meeting AB in E and AC in F, Show that EF || BC.
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	Ans31. Given : In ABC, D is the mid point of BC and DE and DF are bisectors of ADB and ADC
To prove : EF || BC
Proof : In ADB, ADB is bisected by DE
 AD/DB = AE/EB .......(i)
Similarly in  ADC, D is bisect by DF
 AD/DC = AF/FC...(ii)
DB = DC................(... D is mid point of BC given)
AD/DB = AD/DC ....(iii)
 AE/EB = AF/FC...........[from (i), (ii), (iii)]
Hence EF || BC..............[By Basic  proportionality theorem] 

	Q32. In figure, ST || QR Find the length of ST.
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	Ans32. In PQR, ST || QR.........(given)
 PQ/PS = QR/ST ..........(i)
As PQ = PS + SQ = 1 cm + 3 cm = 4 cm
Now PS = 1 CM, QR = 6 cm
substituting in (i) we get
4/1 = 6/ST
 ST = 6/4 cm = 1.5 cm 

	Q33. PQR is an isoceles triangle right angled at R Prove that PQ2 = 2QR2 

	Ans33. Since PQR is and isoceles right triangle
so PR = QR
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Now, by Pythagoras theorem,
PQ2 = PR2 + QR2
= QR2 + QR2......................[... PR = QR given]
= 2QR2
Hence PQ2 = 2QR2 

	Q34. A trapezium PQCB with parallel side QC and PB in the ratio 7:5 is cut off from rectangle ABCD as in figure
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If area of the trapezium is 4/7 of area of rectangle ABCD, then find QC, PB. 

	Ans34. Let QC = 7x cm, but QC/PB = 7/5
 PB = (5x) cm
Now area(trapezium, PBCQ) = (1/2) x 5(7x + 5x)cm2
= (5/2) x (12x) = (30x) cm2
But area (rect. ABCD) = 21 x 5 = 105 cm2
since area(trapezium, PBCQ) = 4/7 area(rect. ABCD)
(30x) = (4/7) x 105
x = (4 x 15)/30
x = 2 cm
Now QC = 7x = (7 x 2) = 14 cm
PB = 5x = 5 x 2 = 10 cm 

	Q35. In right angled ABC, B = 90º and D is mid point of AC and AB = BD find CAB 

	Ans35.
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As CD = AD.........(given)
Thus BD is the median to the hypotenuse from the right angle thus BD = (1/2)AC (... midpoint of a hypotenuse of a right triangle is the circumcentre of the triangle).
 BD = AD = AB
Thus ABD is an equilateral triangle.
So. BAD = 60o 

	Q36. In right angledCAB, AD  BC, BC = 1.25m, AB = 1m. Find AD. 

	Ans36. Given BC = 125 cm
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AB = 1m = 100 cm and BC = 1.25 m = 125 cm
Let BD = x  cm
CD = (125 - x) cm
AC2 + AB2 = BC2...............[By Pythagoras Theorem]
 AC2 = (125)2 - (100)2
 AC = (225 x 25) = 75 cm
In right ACD
AC2 = AD2 + CD2
 (75 cm)2 = AD2 + (125 - x)2
 AD2 = (75 cm)2 - (125 - x)2......(1)
In ABD
AB2 = AD2 + BD2
 (100 cm)2 = AD2 + x2
 AD2 = x2 - (100 cm)2.......(2)
From (1) and (2), we have
(75 cm)2 - (125 - x)2 = x2 - (100 cm)2
 5625 - 15625 - x2 + 250x = x2 - 10000
 x2 + x2 - 250x - 10000 - 5625 + 15625 = 0
 2x2 - 250x = 0
 2x = 0 or x - 125 = 0
 x = 0 or x = 125 cm
Substituting value of x = 125 in (2), we get
AD2 = (125 cm)2 - (100 cm)2
= 15625 cm2 - 10000 cm2
Hence, AD = (5625) cm2 = 75 cm 

	

	Four mark questions with answers 

	Q1. In figure PA (x), QB (z) and RC(y) are perpendicular to AC such that x > zand y > z, Then Prove (1/x) + (1/y) = (1/z).
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	Ans1. Given : PA (x), QB (z) and RC(y) are perpendicularto AC such that x > z and y > z
To Prove : (1/x) + (1/y) = (1/z)
Proof : InACR and ABQ, RC  AC, BQ  AC
 ABQ = ACR = 90º
Also, RAC = QAB ....(Common)
ABQ ~ ACR
(AB/AC) = (z/y)..............(1)..........(By Basic proportionality theorem)
Similarly, In APC andBCQ, BQ || AP
 PAC = QBC ...(corresponding angles)
and PAC = QCB ...(Common)
BCQ ~ ACP
(BC/AC) = (z/x)............(By Basic proportionality theorem)
or (AC - AB)/AC = (z/x)............(... BC = AC - AB)
or 1 - (AB/AC) = z/x
or 1 - (z/y) = z/x .........[From (1)]
or (y - z)/y = z/x
or xy - xz = yz or yz + zx = xy
Dividing both sides by xyz
 (1/x) + (1/y) = (1/z). 

	Q2. Through M the mid-point of side RS of parallelogram PQRS, the line QM is drawn intersecting PQ at O and PS produced in T. Prove that OT = 2OQ. 

	Ans2. Given : A parallelogram PQRS such that M is the mid point of SR and QM extended meets PS produced externally in T.
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To Prove : OT = 2OQ
Proof : In SMT and QRM..................(Given)
SM = MR.......(Given)
QMR = TMS..............(Vertically opposite angles) 
Also, QRM = TSM..............(Alternate angles)
SMT  QRM
 QR = ST......................(1)
Also QR = PS..........(Opposite sides of a parallelogram)...............(2)
Now, PT = PS + ST
 PT = QR + QR..........[From (1) and (2)]
 PT = 2QR.................(3)
Now in  PTO and  QRO
 POT =  QOR..............(Vertically opposite angles)
 TPR =  ORQ..............(Alternate angles)
 POT ~ QOR............[By AA criterion of similarity]
 PT/QR = OT/OQ..........[By Basic proportionality theorem]
 2QR/QR = OT/OQ.............[From (3)]
 2 = OT/OQ
 OT = 2OQ
Hence the required result. 

	Q3. Prove that ratio of the corresponding sides of two simlar triangles is same as the ratio of their corresponding medians. 

	Ans3. Given :  ABC and PQR are similar i.e. A = P, B = Q, C = R. Also, AD and PS are the medians of the  ABC and  PQR respectively.
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To Prove : AB/PQ = AD/PS
Proof : ABC ~ PQR.................(Given)
 (AB/PQ) = (AC/PR) = (BC/QR)..............(... sides of similar triangles are in proportion)
Taking (AB/PQ) = (BC/QR)
 (AB/PQ) = (BD + DC)/(QS + SR)
 (AB/PQ) = (2BD/2QS)..................(... BD = DC and QS = SR)
 (AB/PQ) = (BD/QS)
and B = Q................(Given)
 ABD ~ PQS................(by SAS criterion of similariries)
(AB/PQ) = (AD/PS) 

	Q4. Prove that the bisector of the exterior angle A of ABC intersects the side BC (Produced at D) in the ratio
(AB/AC) = (BD/DC). 

	Ans4. Given : In ABC AD is the bisector of exterior angle A and intersects BC produced in D
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To Prove : (BD/DC) = (AB/AC)
Construction : Draw CE || DA
Proof : 3 = 4...........(Corresponding angles to || sides)
1 = 3................(... AD is bisector of exterior A)
1 = 2...............(Alternate angles of || sides)
2 = 4
 AE = AC.............(Sides opposite to equal angles are equal)...........(i)
In ABD, CE || DA
 (BD/CD) = (AB/AE)................(By Basic proportionality theorem)
(BD/CD) = (AB/AC)...........[From (i)] 

	Q5. In the   quadrilateral ABCD, the diagonals AD and BC intersect at O. Prove that area of ABC/area of BCD = (AO/OC) 

	Ans5. Given : In the quadrilateral ABCD, the diagonals intersect at O
To Prove : area of ABC/area of BCD = (AO/OC)
Construction : Draw perpendiculars AL and CM on BD
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Proof : Now, ALO = CMO = 90o 
and AOL = COM.....................(Vertically opposite angles)
 ALO ~ CMO.....................(By AA criteria of similarity)
and  (AL/CM) = (AO/CO)............(i)..............(... corresponding sides of similar triangles are in proportion)
Now (Area of ABD/Area of BCD) = (1/2 x BD x AL)/(1/2 x BD x CM)) = AL/CM................(ii)
 ABD/ BCD = AO/CO.............[From (i) and (ii)]
Hence proved. 

	Q6. Prove that the ratio of areas of two similar triangles is equal to ratio of the squares of their any two corresponding sides. 

	Ans6. Given :   ABC ~ PQR
To prove : Area (ABC)/Area(PQR) = (AB2/PQ2) = (AC2/PR2) = (BC2/QR2)
Construction : Draw ADBC and PSQR
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Proof :  Area (ABC)/Area(PQR) = ((1/2) BC x AD)/ ((1/2) QR x PS))........(i)
Now in ADB and PSQ,
B = Q...............(Corresponding angles of similar triangles)
ADB = PSQ = 90º
ADB ~ PSQ...........(By AA Criteria of similarity)
Thus (AD/PS) = (AB/PQ) = (BC/QR).........(... corresponding sides of similar triangles are in proportion).................(ii)
Substituting the value of (ii) in (i), we get
(Area (ABC)/Area(PQR) = ((1/2) BC x AD)/ ((1/2) QR x PS))
= (BC x AD)/(QR x PS) = (BC/QR)(AD/PS)
= (BC/QR)(BC/QR)...........(... AD/PS = BC/QR) 
= (BC2/QR2)
Similarly we can prove that
Area (ABC)/Area(PQR) = (AB2/PQ2) = (AC2/PR2) 

	Q7. Prove that diagonals of a trapezium divide each other proportionally. 

	Ans7. Given : In trapezium ABCD AB || DC and diagonal AC & BD intersect at E.
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To Prove : AE/EC = BE/ED
Construction : Draw EF || DC which meets AD in F
Proof :  In ADC, EF || DC
 (AF/FD) = (AE/EC)...........(i)..............(By Basic proportionaity theorem)
In ABD, EF || AB
 (AF/FD) = (BE/ED).........(ii)................(By Basic proportionaity theorem)
Comparing equations (i) and (ii), we get
(AE/EC) = (BE/ED) 

	

	Q8. If the diagonals of a quadrilateral divide each other proportionally. Prove that it is a trapezium. 

	Ans8. Given : A quadrilateral ABCD whose diagonals AC and BD intersect each other at E such that (DE/EB) = (CE/AE)
To prove : Quadrilateral ABCD is a trapezium
Construction : Draw EF || AB meeting AD at F.
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Proof : In ADB, EF || AB ....(i)
 (DF/AF) = (CE/EA) ..............(By Basic proportionaity theorem)..........(ii)
Also, DE/EB = CE/AE ..............(Given)...........(iii)
From (ii) and (iii), we get
(DF/AF) = (CE/EA)
 DC || EF.................(Converse of Basic proportionality theorem)......(iv) 
From (i) and (iv), we get
 DC || AB
Hence quadrilateral ABCD is trapezium. 

	Q9. In a ABC, P and Q are points on AB and AC respectively such that PQ||BC. Prove that median AD bisects PQ 

	Ans9. Given : In a ABC, D is mid point of BC and PQ || BC
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To prove : PO = OQ
Proof :  In ABD and APO
Since PO||BD
 AOP = ADB ....(corresponding angles)
ABD ~ APO.............(By AA criterion of similarity)
(AO/AD) = (PO/BD).........(... corresponding sides of similar triangles are in proportion)...........(i) 
Similarly, AOQ ~ ADC
So (AO/AD) = (OQ/DC)...............(... corresponding sides of similar triangles are in proportion)...........(ii)
Comparing (i) and (ii), we get,
(PO/BD) = (OQ/DC)
But BD = DC (... D is a mid point of BC)
 PO = OQ
 Median AD bisects PQ. 

	Q10. If two triangles are similar, prove that ratio of their corresponding sides is the same as the ratio or their bisectors of the corresponding angles. 

	Ans10. Given : ABC ~ PQR i.e., A = P, B = Q, C = R.
To prove : Ratio of corresponding sides = Ratio of bisectors of corresponding angles
Proof : ABC ~ PQR (Given)
x = y............(... AD is bisector of ABC)
 = ............(... PS is bisector of PQR)
[image: image44.png]




 INCLUDEPICTURE "http://www.vidyavahini.ernet.in/shishya/products/AcademicContent/CBSE/X/Maths/geomatery/images/q156ii.gif" \* MERGEFORMATINET [image: image45.png]



Now B = Q.......(Given)
and A = P........(Given)
 (1/2) A = (1/2) P
 x = ..........(i)
Now in ABD and PQS,
x =  and B = Q............(Given)
ABD ~ PQS....................(By AA criterion of similarity)
 (AB/PQ) = (AD/PS) 

	Q11. The bisector of interior A of ABC meets BC in D and bisector of exteior A meets BC (produced) in E. Prove that (BD/BE) = (CD/CE). 

	Ans11. Given : In ABC, AD is the internal bisector of A and AE is the external bisector of A
To prove (BD/BE) = (CD/CE)
Proof : In ABC
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(AB/AC) = (BD/DC).......... (... AD is the internal bisector of A) .......(i)
(AB/AC) = (BE/CE) ..........(... AE is the external bisector of A) .......(ii)
comparing equations (i) and (ii), we get
(BD/DC) = (BE/CE)  (BD/BE) = (DC/CE)
Hence proved. 

	Q12. D is the point of the side BC of ABC, such that ADC = BAC. Prove that (CA/CD) = (CB/CA) or CA2 = BC.CD 

	Ans12. Given : In ABC
BAC = ADC
To Prove : (CA/CD) = (CB/CA) or CA2 = BC.CD
Proof : In ABC and ADC,
C =C.........(Common)
BAC = ADC...........(Given)
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ABC ~ ADC...........(By AA criteria of similarity)
(AB/AD) = (BC/AC) = (AC/CD)
Thus (BC/AC) = (AC/CD)
 AC2 = BC x CD 

	Q13. If two trianlges are similar, prove that the ratio of their corresponding sides is equal to the ratio of their corresponding altitudes. 

	Ans13. Given : ABC ~ PQR
To Prove : (AB/PQ) = (AD/PS)
Construction : AD is perpendicular to BC and PS is perpendicular to QR.
Proof : Since AD is perpendicular to BC and PS is perpendicular to QR.
1 = 2 = 90o...............(i)
ABC ~ PQR (Given)
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B =Q.......(ii).............(... similar triangles have equal corresponding angles)
Now in ABD and PQS
B =Q..................(From ii)
1 = 2 = 90o............(From i)
ABD ~ PQS.........(By AA criteria of similarity)
 (AB/PQ) = (AD/PS) 

	Q14. Two right triangles ABC and DBC with  A = D   = 90o are drawn on the same side of BC. If AC and DB intersect at P, then prove that AP x PC = DP x PB.
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	Ans14. Given : In ABC and DBC
A = D = 90o.................(From figure)
AC and BD intersect each other at P
To Prove : AP x PC = DP x PB
Proof : In APB and PDC,
A = D = 90o...........(From figure)
and APB =DPC..............(Vertically opposite angles)
 ABP ~ PDC
 (PB/PC) = (AP/DP)
 PB x DP  = PC x AP
Hence, AP x PC = DP x PB. 

	Q15. Prove that area of an equilateral triangle formed on the side of a square is half the area of an equilateral triangle formed on its diagonal. 

	Ans15. Given : ABCD is a square and BDF and ABE are equilateral triangles.
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To prove Area (BDF) = 2 Area (BAE)
Proof : Let the side of square = a units
In BDC, BC DC
 BD2 = BC2 + DC2
 BD2 = a2 + a2
 BD2 = 2a2  BD = a2 units.
ABE ~ BDF............(Both are equilateral triangles)
 Area (ABE)/Area (BDF) = (AB2/BD2) = (a2)/(a2)2 = (a2)/(a2 x 2) = (1/2)
area (BDF) = 2. area (ABE) 

	Q16. Construct a quadrilateral similar to a given quadrilateral ABCD with its sides (2/3)rd of the corresponding side of quadrilateral ABCD. Also, write the steps of construction. 

	Ans16. Required : Construct a quadrilateral similar to a given quadrilateral ABCD with its sides (2/3)rd of the corresponding side of quadrilateral ABCD.
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Steps of construction :
(i) Take any quadrilateral ABCD arbitrary.
(ii) Join AC.
(iii) From AC, cut off AQ = 2/3 of AC.
(iv) From Q draw QP || CB and QR || CD cutting AB and AD of P and R respectively.
(v) Then quadrilateral APQR (SPQR) is similar to the quadrilateral ABCD, each side equal to 2/3 of the corresponding side of quadrilateral ABCD. 

	Q17. In the given figure, FGDE is a square and in ABC, BAC = 90o. Prove that DE2 = BD x EC.
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	Ans17. Given : FGDE is a square and in ABC, BAC = 90o.
To Prove : DE2 = BD x EC.
Proof : In FAG and GBD
GAF = GDB = 90o
FGA = DBG..............(... Corresponding angles of || sides are equal)
 FAG ~GDB............(By AA criteria similarity)
Similarily, AGF ~ EFC
 BDG ~FEC
So (BD/EF) = (DG/EC)
 (BD/DE) = (DE/EC)....[Since FGDE is a square therefore EF = DE and DG = DE]
DE2 = BD x EC 

	Q18. In a parallelogram ABCD, the diagonal BD intersects the segment AE at F where E is the Midpoint of BC. Prove that DF = 2FB.
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	Ans18. Given : In a parallelogram ABCD, the diagonal BD intersects the segment AE at F, also BE = EC.
To Prove : DE = 2FB
Proof : In the parallelogram ABCD
DC||AB and DA||CB
In ADF and FBE
ADF = EBF...........(Alternate angles of || sides)
DFA = BFE...........(Vertically opposite angles)
ADF ~ BEF.........[By AA criterion of similarity]
(DF/FB) = (AF/FE) = (AD/EB) = 2............(... E is midpoint of BC = AD i.e. 2EB = AD)
DF = 2FB 

	Q19. In ABC, AD is the median meeting BC in D. DE and DF are bisectors of ADB and ADC, meeting AB and AC at E and F respectively. Prove that EF||BC.
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	Ans19. Given : In ABC, AD is the median meeting BC in D and DE and DF are bisectors of ADB and ADC respectively
To Prove : EF||BC.
Proof : In ABC, D is midpoint of BC.
BD = CD.............(i)
In ABD, DE is bisector of ADB
(BD/AD) = (BE/AE)............(ii)
In ACD, DF is the bisector of ADC
 (DC/AD) = (CF/AF)
or DB/AD = CF/AF....(iii) (... BD = CD)
Comparing equations (ii) and (iii), we get
(BE/AE) = (CF/AF)
Hence, EF||BC...............(By converse of basic proportionality theorem) 

	Q20. In PQR, PQ = 6cm and ST||QR such that PT = (1/4) PR. Calculate the value of SP. 

	Ans20. In PQR and PST
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P = P...........................(Common)
and PST = PQR................(Corresponding angles of parallel sides)
PQR ~ PST...................(By AA criterion of similarity)
(PS/PQ) = (PT/PR) = (ST/QR)
(PS/PQ) = [(1/4) (PR)]/(PR) = (ST/QR)...............(Corresponding sides of similar triangles are in proportion)
(PS/PQ) = (ST/QR) = (1/4)
But PQ = 6 cm
PS = (1/4) x 6 = 1.5 cm 

	Q21. In PQR, Q 90o and PSQR.
Prove that PR2 = PQ2 + QR2 - 2QR x QS
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	Ans21. Given : In PQR, Q 90o and PS  QR
To prove : PR2 = PQ2 + QR2 - 2QR x QS
Proof : In the right angled PSQ
PQ2 = PS2 + QS2.................(i) (By Pythagoras theorem)
Also, In the right angled PSR
PR2 = PS2 + SR2 =  PS2 + (QR - QS)2
= PS2 + QR2 + QS2 - 2QR x QS 
orPR2 = (PS2 + QS2) + QR2 - 2QR x QS
PR2 = PQ2 + QR2 - 2QR x QS............[From (i)]
Hence the result. 

	Q22. In ABC,C> 90o and side AC is produced to D such that BDAD. Prove that
AB2 = BC2 + AC2 + 2AC x CD.
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	Ans22. Given : In ABC,C > 90o and BDAD 
To Prove : AB2 = BC2 + AC2 + 2AC x CD.
Proof : In ABD, AB2 = BD2 + AD2 .........(i) (By Pythagoras theorem)
In BCD,
BC2 = BD2 + DC2 ..................(ii) (By Pythagoras theorem)
Subtracting (ii) from (i), we get
(AB2 - BC2) =  (AD2 - DC2) = (AC + CD)2 - DC2...........(... AD = AC + CD)
= AC2 + CD2 + 2AC x CD - CD2
or AB2 - BC2 =  AC2 + 2AC x CD
 AB2 = BC2 + AC2 + 2AC x CD. 

	Q23. P and Q are points on the sides CA and CB of right ACB, C = 90o. Prove that AQ2 + BP2 = AB2 + PQ2.
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	Ans23. Given : P and Q are points on the sides CA and CB of ABC right angled at C.
To Prove : AQ2 + BP2 = AB2 + PQ2.
Proof : In ABC, C = 90o
AB2= AC2 + BC2.......(i) (By Pythagoras theorem)
In ACQ,
AQ2 = AC2 + CQ2...........(ii) (By Pythagoras theorem)
In PCB,
PB2 = PC2 + BC2.......(iii) (By Pythagoras theorem)
In PQC,
PQ2 = PC2 + QC2....................(iv)
Adding (ii) and (iii), we get
AQ2 + PB2 = AC2 + CQ2 + PC2 + BC2
= (AC2 + BC2) + (CQ2 + PC2)
= AB2 + PQ2..........[From (i) and (iv)] 

	Q24. In right ABC, C = 90o and Q is the mid point of BC. Prove that BC2 = 4(AQ2 - AC2) 

	Ans24. Given : In ABC, C = 90o and Q is the mid point of BC.
To Prove : BC2 = 4 (AQ2 - AC2)
Construction : Join Q to A
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Proof : In ACB,
BQ = QC ......(i) (Given)
Now,BC = BQ + QC = QC + QC............[From (i)]
 BC = 2QC
In ACQ, C = 90o
 AQ2 = AC2 + QC2....................(By Pythagoras theorem)
 (AQ2 - AC2) = QC2  4(AQ2 - AC2) = 4QC2 
 4(AQ2 -AC2) = (2QC)2 = BC2..............[From (i)]
Hence, 4(AQ2 -AC2) =  BC2 

	

	Six mark questions with answers

	Q1. State and prove Pythagoras theorem using this result answer the following : Aman goes 11m due east and then 12m due north. Find the distance from the starting point. 

	Ans1. Statement : In a right-angled triangle, the square of the hypotenuse is equal to the sum of the squares of the other two sides.
Given : A right angled triangle ABC in which B = 90o.
To prove : (Hypotenuse)2 = (Base)2 + (Perpendicular)2
i.e AC2 = AB2 + BC2
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Construction : From B draw BD  AC
Proof : In traingle ADB and ABC, we have :
ADB = ABC...........(Each equal to 90o)
and A = A
ADB ~ ABC........[By AA criteria of similarity]
 AD/AB = AB/AC...........[... In similar triangles corresponding sides are proportional]
or AB2 = AD x AC ....... (i)
In triangles BDC and ABC, we have
CDB = ABC = 90o
and C = C ...... (Common)
BDC ~ ABC..............[By AA criteria of similarity]
 DC/BC = BC/AC..............[... In similar triangles corresponding sides are proportional]
or BC2 = AC x DC .... (ii)
Adding (i) and (ii), we get
AB2 + BC2= AD x AC + AC x DC
or AB2 + BC2 = AC x (AD + DC)
or AB2 + BC2= AC x AC
 AB2 + BC2 = AC2
Part (ii) Let the intial position of the man be O and its final position be Q. Since the man goes 11m due east and 12m due north. Therefore OPQ is right triangle, right angled at A such that
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OP = 11m and PQ = 12m
 OQ2= OP2 + PQ2
= (11)2 + (12)2
= 121 + 144
= 265
 OQ2 = 265m
 OQ = 16.27m
Hence, the man is at a distance of 16.27m from the starting point. 

	Q2. If the sum of the squares of two sides of a triangle is equal to the square of the third side. Prove that it is a right-angled triangle.
Using this result, find out if the lengths of the sides of the triangle are given below. Determine which of them is right-angled triangle?
(i) a = 24 b = 25 c = 7
(ii) a = 4 b = 10 c = 8 

	Ans2. Given : A triangle ABC such that AB2 + BC2= AC2
To prove : ABC is right-angled at B.
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Construction : Construct a PQR such that Q = 90o and PQ = AB and QR = BC.
Proof : In PQR, as Q = 90o
 PQ2 + QR2 = PR2 or
AB2 + BC2 = PR2 ... (By construction)
But AB2 + BC2 = AC2 ..... (Given)
 PR2 = AC2
 PR = AC
Now in ABC and PQR
AB = PQ, BC = QR, AC = PR ... (By construction)
 ABC  PQR
 B = Q = 90o................[C.P.C.T.E.]
Proved.
Part II
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ABC will be right-angled only if it satisfies the Pythagoras theorem.
(i) a2 = 576, b2 = 625, c2 = 49
Now, a2 + c2 = 576 + 49 = 625
and b2 = 625
Therefore, b2 = a2 + c2
Hence it is right-angled triangle.
(ii) a2 = 16, b2 = 100, c2 = 64
Now, a2 + c2 = 16 + 64 = 80
and b2 = 100
Therefore, b2  c2 + a2
Hence it is not a right-angled triangle. 

	Q3. There is one and only one circle passing through three non-collinear points. 

	Ans3. Given : There are three non-collinear points P, Q and R.
To prove : There is one and only one circle passing through P, Q and R.
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Construction : Join PQ and QR. Draw perpendicular bisectors AL and BM of PQ and QR respectively.Since P, Q, R are not collinear, the perpendicular bisectors AL and BM are not parallel.
Let AL and BM intersect at O. Join OP, OQ and OR.
Proof : Since O lies on the perpendicular bisector of PQ. Therefore, OP = OQ
Again, O lies on the perpendicular bisector of QR.
Therefore, OQ = OR
Thus, OP = OQ = OR = r (say)
Taking O as the centre draw a circle of radius = r. Clearly c(O, s) passes through P, Q and R. This proves that a circle passing through the points P, Q and R.
We shall now prove that this is the only circle passing through P, Q and R.
If possible, let there be another circle with centre O' and radius r, passing through the points P, Q and R. Then O' will lie on the perpendicular bisectors AL of PQ and BM of QR.
Since two lines cannot intersect at more than one point, so O' must coincide with O.
Since OP = r, O'P = s and O and O' coincide, we must have r = s.
Thus, C(O, r) = C(O', s)
Hence, there is one and only one circle passing through the three non-collonear points P, Q and R. 

	Q4. Chords of a circle which are equidistant from centre are equal. 

	Ans4. Given : A circle with centre C and two chords PQ, RS such that CX = CY, where CX  PQ and CY  RS
To prove : PQ = RQ
Construction : Join CR and CP
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Proof CX  PQ
 PX = QX
 PX = (1/2) PXQ ...........(i)
 CY  RS
 RY = SY
 RY = (1/2) RS ...........(ii)
In CPX and CRY, we have
CXP = CYR ......... [Each equal to 90º]
CX = CY ........(Given)
CP = CR ............(Radius of the circle)
 CPX  CRY .........(By SAS congruency rule)
 PX = RY
 (1/2)PQ = (1/2)RS .........[From (i) and (ii)]
 PQ = RS
Hence the required result. 


