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Chap pEMONSTRATIVE
6 GEOMETRY

MULTIPLE CHOICE (MCQ’s) |

(i) The line segment AB consists of
S(a) A, B and the points between A,B
(b) Finite number of points
(c) all points member A,B

(d) Point AB
(i)  Sum of all the three angles of triangles is
(a) 90° (b) 180° @ 270° (d) 360°

(iii) Sum of measures of any two sides of a triangle iS-————=s-

(a) greater than the measure of third side

(b) equal to the measure of third side

(c) smaller than the measure of third side

(d) above of these
(iv) How many mid po.t'nis has a line segment?

(a) only four (b) only three © only two (d) only one

(v}  How many non—-collinear points are in a plane?

(a) three  (b) four ® two (d) one
(vi) Set of all the points which line outside a triangle is called,

(a) base of triangle (b) diagonal of the triangle

(c) Interior of triangle (d) exterior of triangle

(vij) Number of end point of a ray,
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(a) 0 (b) 1 (o) 2 (d}) infinite
(viij) An angle of 90° is called—————-

(a) Right angle (b) Acute angle

‘(c) Obtuse angle {d) None of above

(ix) Two intersecting lines divide the plane into

(a) 4 parts (b) 2 parts (c) 1parts (d) 0 parts
(x)  The outer sides of two adjacent supplementary angles

(a) From a line | (b) make a right angle

(c) Intersect with each other (d) make a line segment
(xi) Which one of the following pairs constitute complementary

angles?

(a) 1°, 90° () 1°, 89°

© 100°, 80° (d) 90° , 90°
(xii} Each of two complementary angles can be

(a) Right angle {b) Acute angles

(c) Obtuse angle {d) None of above

(xiii) If supplementary angle are congruent to each other, then the
measurement of each angle is,

(a) 60° (b) 90° © 180° - (d) 45°
(xiv] If complementary angles are congruent, the measure of each

angle is ’

(a) 60° (b) 90° © 180° (d) 45°
(xv) One and only one line can pass through

(a) 1 point ; (b) 2 points

(c) 3 points  (d) 4 points
(xvi) Three non—collinear points determine a

(a) Plane (b) space  (c) square (d) Rectangle
(xvii) One and only one place passes through

(a) 1 point (b) 2 points

(c) 3 points (d) 4 points
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EXERCISE 6.1 4

Q.1. The greatest side of a triangle subtends the greatest

angle.
SOLUTION. Given:In 4 ABC, AC js greatest side.
To Prove that: m<B > m.£A and m<B > m<C,

Construction: From AC ¢yt of AD=AB. jﬁin B 5 .

andD.

Proof:

 STATEMENTS REASONS
1. In AABD, AB = AD 1. Construction
2. . ml>mz2 2. Opposite
| 3. But £1is interior angle of 3. By definition of exterior angle.
. A ABC. _ . .

4. -ms1>mzC 4. Theorem 2 (Maths Part1) exterior
angle is greater than non-adjacent
interior angle.

5. orms2>msC 5. By (2)

6. .. msB =mzABD + m<CBD | 6. Angle Addition postulate

 =ms2+m<CBD '
g, 7. SoomsB>msC y 7. Transitive property.

8. Similarly, m<B> m.£ A. 8. As proved above.

- Q.E.D.

Q.2. Iif two sides of a triangle are unaqmﬂ, the angle nppn.slfn
to the smaller side must be acute.

SOLUTION:
. Given: In AABC, mBC > mAB , mAC > mAB /\

To prove that: -Cis acute, i.e., m2C > 90° A [
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PROOF:
STATEMENTS REASONS
1. mBC > m AB . Given
2. . miA>msC 2 Theorem 1
3. or msC>mZA 3. Property of Inequality
4 mﬂf g AB 4. Given
5. .msB>msC 5. Theorem 1
6. mcA+m<ZB >mesC | 6. By (2) and (5) '
7. or 180° >~msC>msC | T. mLA+m2B >m.<C= 180°
8. or 180° > 2m<sC 8. By (7)
9. or mz£C<90° 9. By (8)
i.e. £C is acute
Q.E.D. .
Q.3. The greatest angle of a triangle has the greatest side
opposite to it.
SOLUTION. B
Given: In AABC, £Alisthe greatest angle. /\
To prove that: mﬂ_c > AB and mrE > .vr.rl';E A . C
PROOF:
STATEMENTS REASONS
1. ‘mLA>msB 1. Given
2, % mE - mIE 2 Theorem 1 (a)
s A Y mLA>m<sC 3 Given
4 5Bl mAB 4. Thearem 1 (a)
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Q.4. In a right-angle triangle the hypotenuse is the greatest
side. '
SOLUTION: >

Given: In a right-angled triangle ABC, 2C is a right
angle and AB is the hypotenuse.
To prove that: AB js the greatest side, i.e.

mﬁ}mﬁandmiﬁ}mﬁ A Cc
Proof: ' |
STATEMENTS REASONS
1. “ mzC=90° 1. Given
2  ..mcC>msLA 2, mZA+msB +msC =180°
and mcsC>m/B

| 3. m<C > mcA 3. By(2

4. - mAB » mBC 4.  Theorem 1(a)

5. “mzL>msB 5. . By(@

6. . mAB > mAC 6. Theorem (a)

7. AB s the greatest side. |7- By (4)and (6)

Q.E.D.

Q.5. Give an alternate proof of Theorem 1(a) assuming that if
mAC > mAB, then by trichotomy property of order relation
either ’ =
(i) mAC =mAB or (i) mAC mAB and
refute the assumption.

SOLUTION: _ '

Given: In AABC, m<B =m..C withmAC > mAB

A
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To prove that: mIE = mﬁ_ﬂ

Construction: Join A to the mid point D of BC

Proof:
STATEMENTS - REASONS
1. In AADB  AADC 1.
(i) AD ~ AD | ()  Common
(i) msB=msC (i)  Given
fil BDLDC (iij) Construction
2. ..4ADB"z=AADC 2. S.ASESAS
3. AGzAB . 3.  By(2
4, Or .rarrR =mAB - By (3)
Q.E.D.

(i) Given: In AABC, m<B <m. C with mAC ? m AB
To prove that; mAC <mAB |
Construction Make ZACD = £ B. Draw AE
the bisector of ZDCB, i.e. mZ1=m22

Proof: ”

L STATEMENTS : REASONS |

1. ZAEC is the exterior angle of AEBC.[1. By definition of exterior angie -

2. . mMIAEC=m<B+ mz2 2. By Theorem 5 corollary 5.
=m<B +m.1 Construction (m£1=m<2)
=mzsACD + m.o1 m.<B =ZACD (Construction)
=m-ACE By angle addition postulate

o

3. - AE = AE By (2)

. P m@ .'-'l'-ll'l‘(*:_E 4. . mﬂ_ﬂ. :rmE
|; Or mAC ":IJJE 5. By (4)
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EXERCISE 6.2
Q1 Sum of sides of a quadriiateral Is greater than the sum of its
diagonals.
SOLUTION. e
— - | o
Given: ABCD is & Quadrilateral. AC and BD
are the its diagonal.
To prove that: 1ABI+]BC‘ +|CD| +|AD’ > IACIHBDH
Proof: ;
STATEMENTS REASONS
i Inaasp, "9 . (A8, /AT SN
2. In AABC, |E Jﬁl; |ﬁ 2. Theorem 2
3. lnMﬂC,[ﬁq+ﬁ 5 G ~ B.  Theorem2
4. In d.Bl'.'.‘D. B + o » B9 4. Theorem 2

/5. Iﬁﬂﬁﬂﬂ s 5. By(1),(2), (3) and (4)

16. zlﬁ'ﬂgm +1lm +EIE
>2m +2 lﬁ

ﬁ"lﬁl*lﬁl"m »[Ad oo [ - Dividing by 2

i6. Adding the same quantity

o
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2Q.Any there sides of a quadrilateral ara together greater than

the fourth.
SOLUTION. o ige
Given: ABCD is a quadrilateral. AC and BD
are its A diagonals. & <

To prove that: IA_B|+ ’B_C| + Iﬁl: > W
Proof: o

STATEMENTS \ REASONS
1. In AABC, E +Iﬁf >|m 1. Theorem 2
2. InAACD, Ac| , [co],, [ao] 2.  Theorem 2
x P |ﬁq + !BT:[+|E+|EB| > |ﬂ + iﬁi 3. By (1) and (2)
4. Or Ia -I'!B-cE -+ !m > leq 4. Dividing by ]A_Cl

Q.E.D.

Q.3. The sum of the line segments drawn from the ends of the
base of a triangle to a point In Its interior Is less than the
sum of its two sides.

SOLUTION. .
Given: D is the point in the interior of AABC.

AD and CD are line segments drawn from the
‘ends of the base BC of AABC to D.

To prove that: ﬂ + |ﬁ < l.ﬂ -I-IB_r:l
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Proof:
STATEMENTS REASONS
J 1. In AABC, (8| [Bc], [A 1. Theorem 2
£ 2, in AADC, "le +|EE| :-IRI 2.  Theorem 2
A 8| _ B ;JD_C{ 3. Dis in the interior of AABC
, .o, [ B W By
Q-E-p-

Q.4. Prove that any two sides of a triangle are tngeﬂ'mr greater
than twice the median of the third side.
SOLUTION:

Given: In AABC,D is the mid-point of BC, M
ie. IEI -I-W =|Eq

B _ A

Construction: Join A fo D AD s the median to BC,
Produce AD such that DE = AD, Jain E ta B.
To prove that: |_E§1+|H‘:| > 2 Im

; Proof:
- STATEMENTS REASONS

1. In ABDE« AADC '3 '

(i DE = AD () Construction
— - (l) Given

() BD =BC (i) Theorem 1
() m<BOE = mLADC  (Maths for class IX)

2. .. ABDE = AADC. 2

3. BE-AC 3. By congruence of triangles
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4. Now in AABE, Im +BE > IA—E[ 4. Theorem 2

5. Or Ia -+ |m > |E1 5. By (3)

6. Or a + AC :-Em + |D_E; 6. Construction

7. Or E + (A |ADi " m 7.  Construction
A 3. By(?

a- E.D.

QS5 Prove that the sum of the three medians of triangle Is less
than the sum of its sides.

[Hints: Use the result of Question 4 above]
SOLUTION. ™

Given: D. E and F are mid-points of E. AC E
and AB respectively. AD , BE and CF are 2
medians fo the sides E. AC and AB respectively.

To prove that: AD + BE+ CF < AB + BC + AC

Proof:
_ STATEMENTS REASONS
’ 2|A_D| la Pﬁl 1. The resuit of Q No. 4
£ < +
2 2|ﬁ qlm .,_Iﬁ : 2, The result of Q. No. 4
3. 2 |m < |ﬂ + m J. The result of Q. No. 4
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L. A, JBE| | 7|, 8, 4 BY(1),(2h (Y
Aq,[a#|, [BC] , [BC|, [Ac]

5. E(IEJEEIJE’% <zﬂié|+|ﬁ:1+|ia; -8 By(4
. - /A0 ,[BE| , [cF| [AB| , [BC| ,[ac] 6.  Dividing by2

Q.E.D.

Q&G Differance of any two sides of a triangle Is less than the

third side. _
SOLUTION. A
Given:  AABC /\
To prove that: iﬁ - m < |E‘! B : C
Proof:
Statements Reasons

" Im '|'|RI 5 Iﬁ 1. Theorem 2
2. Or ]a-iﬁ b—-lﬁl 2. By(1)

3, ur'-]Iq +|ﬂ :m : 3.  Multiplying by - 1

4. .. |Ag- ac| <[BC] r’- By (3)
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EXERCISE 6.3

Q1 Prove that two sides of a triangle are fogether greater than
twice the perpendicular drawn to the opposite side from the
vertex in which they meet.

SOLUTION: . e
Given: In AABC, AD js the perpendicular .
d e L P B C
To prove that: IAB| + IACI > IAD|
Construction: Produce AD such that E
ﬁg |AD| . Join E to B and C.
Proof:
STATEMENTS _REASONS
1. In AABD ¢ AEBD 1.
(i) BD ~ BD (i) Common
(i) m<ADB=m EDB (i) AE 1 BD
ﬁfj} AD ~ DE (iijj Construction
2, ..AABD = AEBD 2. S.A.S. Postulate
3. i |E - IB_EI 3. By congruence of triangles
. In AABE, 1a +[E_E| :_[A_E1 4. Theorem 2
15. Grlmﬂlm :.W +F"_E1 5. IIE[=[B_EI;[IEI=W+[BEE

6. = Ela > zlﬁ 6. Fﬁ =|1Ei

7. Iﬁ > [‘E’] 7.  Dividing by 2

P- Similarly |_Aué|:-liq 8. As praved above
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o Now 28l./4cl, /A0l [AD lﬂ By (7) and (8)
10

a8 |AC By (9
o 18, [AC), [AD @)
Q.E.D.
Q.2. Perimeter of a triangle is greater than the sum of its three
perpendiculars. c
SOLUTION. m
Given: AABC is a triangle. Iﬁ_{ﬁfr BF S AC
" and CE L AC g 2 B
To prove that: \ﬁ -l-lB_q' + [AC, > lﬁﬁ: +IB_F| *1@
Proof.
STATEMENTS REASONS
1 T‘§| ™ |A_C| 52 ]A_D| . The result of Q. No. 1
, |8 [Bq , , [BF 2. The result of Q. No. 1
3. m... |B_C] s 2 IEE] 3. The result of Q. ﬂo. 1

. . |8, Jac|, A8 B, c| B f- Br(D.@)end ()
210, fBF] . [oF
5. Or2 'ﬂ.u [BC +2 l‘_cl, 5. By(4)
2 [ﬁ + 2 Iﬁ:] +2 |EE|
6. . A8, [5G [Aci, [AD| , [BF| , [CE| 5.  Dividing by 2
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Q3 Congruent sides of an Isosceles triangle are fogether
greater than twice the median to the base.

SOLUTION. if

Given: In an isosceles AABC, AD Js the median to E.

Construction: Produce AD such that AD = DE B D/C
Join E to B and C. '

78|, [T, , A0

- To prove that:
Proof:
STATEMENTS REASONS

1. In AABD « AEBD 1.
(i) AD ~ DE (i) Construction
(i) BD = BD (ii) D is the mid-point of BC
(iii) m<ADB = m £EDB (iii) AD _1BC

2, ~4ABD = m<EBD | 2. S.A.S Postulate

o

, A

le nJRBE l}ﬁl i |ET L [ﬁ 4. Theorem 2

Congruence of triangles

IR P IS Y B T I

AE|_[BE| (g, 3

AE| 14D\, JPE! (construction
6 .18 [aq , , [AD . [Ac] _ [0 (Construction)

Q.E.D.
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_Ii:-!. To a line, there can be drawn at most two congruent

segments from a given point outside It.

SOLUTION.
Given: Two segments PA and PB are drawn fo
the line | from the a given point P outside it.
To prove that: PA = PB
Construction Draw PD LI o 2t
Proof: k.
STATEMENTS REASONS

1. in AADP ¢» ABDP '

() PDx=PD ()  Common

(i) mZADP=msBDP (i) PDLI

(i) AD =~ DB (iifj  Construction
|2. . AADP = ABDP 2. S.A.S Postulate
[3 .. PA =PB 3. Congruence of trlangles

Q.E.D.

Q.5. A line sagmanfﬁwn from the vertex of an isosceles
triangle to any point on the base Is less than either of the
congruent sides.

SOLUTION.
Civen: In an isosceles AABC. AD is the line segment A
from A to any point D on the base BC and

AB~ AC
ﬁ or Fﬂﬂm

To prove that: |[AD<
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Proof:
I
STATEMENTS REASONS

! rr ¥
1. P HBI - lﬁa 1. Given
5 . P N F Afrgfes opposite to congruent

sides
i A BRSO N N 1 3. By definition of exterior angle

AADC
4. L mZLADC > msC i4. Exterior angle > interior angle
5. Or mZsADC>m.sB 5. By (2)
s . A8 [AD 6.  Theorem 1 (b)
|

7. Similarly, m > fﬁl 7. By(6) |

Q.E.D.
QS Any side of a triangle is less than half the sum of its three
sides.
SOLUTION: Given: AABC. | A
Tosrove that: [fB] < ! [AB+[BG4AT] T\
Proof: 2 2
STATEMENTS . REASONS

1. In 4ABC, |IEI +|E‘:Sl :FEI 1. Theorem 2

2 o8 <[Ad , [Fd 2. By(l)

- |ﬁ +IE {|E+|B_G| +]A_C] 3.  Adding the same quantity,

4. Or2 Iﬁ .ﬂ +|Eq +|’E' 4. |
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5, B, paE LBq  fad, |

6. Similarly,
1

iz el
1

lﬁ < E [Iﬁ +|EE| + IA_CIJ

Q.E.D.

Dividing by 2

6. As proved above

e

Q.1. Three parallel lines | , m, n cut two other lines X and Y in
points A, B, C and P, Q, R respactively. Prove that:

mAB _ mPQ
SOLUTION. e \ > -l
Given: Three parallel lines I, m and n cut /
two other lines X and Y in points a ﬁ/ 1Q B
!
A, B CandP, QR ively . -
. Sk res;‘:;litrvely "T:;f ; i -— n
s mAB mPQ
o prove that: ==
- mBC mQR
Proof:
STATEMENTS ; REASONS
o Im and nin 1.  Given
: A 2.  Theorem 15 (Maths Class IX)
3.  AlsonPQ@ = mQR 3.  Theorem 15 (Maths Class Do
mAB . |
4 Mo mBC - . 4 Drwdlqg the same quantity



https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Visit Now: www.Perfect24u.com
MATHEMATICS NOTES FOR CLASS 10™ (FOR SINDH)

By reason (4)

6. Transitive property

Q.E.D.

Q2Prove that the line drawn from the mid-point of a side of a
triangle parallel to the base bisects the other side.

SOLUTION.

 Given: In AABC, D is the mid-point of AB and the A line | is drawn from D
and parallel to the base BC and cuts AC at E

- A m
To prove that: mAE = mE~ ; D E ¢
Construction Draw a line m through A parallel
to BC ' B A

Proof: '

- STATEMENTS REASONS
" IHE 1. Given
s _-— mHE—,: 2. Construction
2 g m 3. By (1) and (2)
4. - mAD = mDB 4. Given
5. .. AB js a transversal 5. By(1)(2),(3)and(4)
6. Also AC is a transversal G. By (4) |
7. - mAE = mBC F A Theorem 15 (Maths Class IX}

Q.E.D.
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Q.3. The diagonals AC and ED of a trapezium ABCD intersect in

Q. Prove that m0OA: mOC=mO0B: m0D
SOLUTION:

Given: In a trapezium ABCD AC and BD

_lintersectin O and AB Il DC

To prove that: mOA;: mOC=mOB: ;0D - 3
Construction: Draw a line | through O paralfel '

fo DC . The line "1 " cuts DA atE and EiatF.
Proof:

STATEMENTS . REASONS
1. DA js transversal to DC | 1. Construction

and AB and c8 cuts E,

land AB
mAB mPQ .
2 mBC  maR 2. Theorem 15 (Maths Class IX)
ﬂc_=ﬁ 3. Theorem 4
3 In ACAB, mOA mFB
mDE mOD
T == 4. Theorem 4
4. In ACAB, ™ mOB
moC _ n0 — _—
5, . mOA moB ransitive property of equation.
mOA mOB
SO 6. Invertendo f rtion.
P +» mOC mOD property of proportion

Q.E.D.
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232

QA Prove that the line drawn parallel to the sides of a trapezium

divides the non- parallel sides proportionally.
SOLUTION.

Given: In a trapezium ABCD, ﬂﬂnﬂc and a line is parallel to AB and
DCandcuts DA at Eand CBatF.

: E!’ ‘\F !
To pro that: mﬂi = mﬂi
mEA mFB
Proof:
STATEMENTS REASONS

— e 1. Given
1. DA js a transversalto DC | 1and

AB andEE cuts ":'_'r-:*.‘!a.m:;'E ’

mDE _ mCF

2 - mEA mFB 2. Theorem 15 (Maths Class IX)

Q.5. Prove that the line segment Joining the mid-points of two
sides of a triangle is parallel to the third side.

SOLUTION. \ s
Given : In AABCD, EF js the line segment that cuts
AB and AC at their mrd-pnints E and F respectively E '3
mAE mAF
such that: MEB " mFC B C
To prove that: EF = BC
Proof:
Statements Reasons
mAE L mAF 1. Given

4. mEB mFC
— 2, Theorem 4 (a)
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Q.6. Prove that the line which divides the non-parallel sides of
a trapezium proportionally is parallel ¢’ the third side.

SOLUTION.
Given: In a trapezium ABCD, the line 1 which

divides AD and BC at E and F respectively
mAE mEF

such that: and AB||DC
mED mFC I
To prove that: I [BC and | [oc
Proof: - -
Statements Reasons
mAE _mBF 1. Given
1 mED mFC
| N 2. Theorem 4 (a) corollary 1
3. and 11°¢ 3. AB &
Q.E.D.

Q.7. The measure of non-parallel sides of a trapezoid are 8cm
and 14cm. A line parallel to the parallel sides divides the
altitude of the trapezoid in the ratio 1:3. Find the measures
of the line segments made by this line on the nnnpauﬂél

sides of the trapezoid.
W - D C
SOLUTION. E/iy F ldcm
Given: mDA = §cm mCB =14 cm m:?s: H \
mDG _mCH 1 Y N B
mGM mHN = 3
To Find: mEE-=? mEA = ¥ - mCF , mFB =7
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(Invertendo property of proportion)
mDE + mEA _ mDG + mGM

= mDE mDG

(Componendo property of proportion)
mDA mDG +_mﬁ

= mDE = mDG (..mDE +mEA=mDA)
mDE mDG

= mDA = mDG +mGM

(Invertendo property of proportion)

mDE _ 1
= 8 .1+32 (Given)
— =xf=2
- - 4): cm

mEE-I»ma:mﬁ
m EA =m DA - m DE =8-2=6cm

mCF mCH
Similarly, mCB  mCH +mHN
meF_ 1 |
ek 1 1+3
1 7
mCF =14x4=2=35¢cm

mﬁ# mﬁ =mﬁ

mlE = mﬁ— mEF= 14 -3.5=10.5¢m
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Q.8. Prove that the line segments joining the mid-points of
consecutive sides of a quadrilateral form ||".

SOLUTION:
Given: In a quadrilateral ABCD. E. F. G and H are the B
mid-points of AD . DC y CB and B_Amspa ively. A C
To prove that: EFGH is a parallelogram i.e.
EF || HG and FG ||EH.
Construction: JoinBto D and A to C.

Proof

STATEMENTS REASONS

; In AADC, ﬁ.ﬂﬂ The result of Q. No. 5

2, in AABC, W‘“’ 2, The result of Q. No. 5
, . EFjHG 3. By(f)and(2)

simitary, TOE? 4. By(3

Q.E.D
EXERCISE 6.5

Q.1. If the bisector of the vertical angle of a triangle bisects
the base, the triangle is Isosceles.

A
SOLUTION.
Given: In AABC, AD is the bisector of the ‘
vertical angle ZA. G '
it also bisects the base BC atD, ie. mﬁ = rﬂE 5 5 \é

To prove that: mA_B = mE
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STATEMENTS | REASONS
mBD mAB
? e mAC s Theorem 5
mAB _ s
2 1= mAC 2. mBD=mDC
3.  ..mAB =mAC 3. by(2)
i.e. AABC is an isosceles triangle H. By (3)
, Q.E.D.
Q.2. PQRS is a quadrilateral and the bisector of angles Q and §
meet the diagonal PR at T. Prove that: mP_Q_ = mE
: mQR mRS
SOLUTION. s .
Given: PQRS is quadrilateral and the bisector of
angles Q and S meet the diagonal PR at T.
To prove that: MF3 _ mPS P Q
m QR m RS
Proof:
STATEMENTS REASONS
ﬂ = -’F—g— 1. Theorem 5
1.In A PQR, MR mIR
where TS is the bisector of £Q
mPS mPT
—_—_—=—— 2. Theorem 5
2. In APSR, MRS mTR _
Where the bisector of S
mPQ mPS
—— = — 1) and (2,
3. . mQR mRS e (@

Q.E.D.


https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Visit Now: www.Perfect24u.com
MATHEMATICS NOTES FOR CLASS 10™ (FOR SINDH)

is drawn cutting ABin E. Prove that CE bisects angle ACB.

SOLUTION. P
Given: In an isosceles AABC, mAB = mxﬁ. BD js D
mAB _ mAD
bisector of B such that MBC mDC
E B B ¢
DE ;BC
mAE mAD - y
= = ——= rem
mEB  mDC ' heorem®
mBC ¥ mAE
To prove that: CE bisects angle ACB, i.e. MAC mEB
Construction JoinCtoE. :
STATEMENTS REASONS
mAB mAD
—_—— 1_ G.
4 -~ mBC mDC b
mAE _mAD 2. Given
2, and . m EE m D‘C
mAB mAE -
e . i 3. Transitive property of equation
3. 4 mBC mEB Coc rfr ?
mPC mAE :
i or mBC mEB . G
5. .. CE jsthe bisector of ZACB |5. Theorem §

Q.E.D.
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B

EXERCISE 6.6

Q.1. If two triangle have three sides of the one parallel fo the
corresponding three sides of the other, prove that their sides are

proportional.
SOLUTION. : A
Given: Intwao triangles ABC and DEF, A .
AB[DE AC|DF ., BCJEF i
To that: BAE _WAC  @T0 E F
PIOYE™SE 'mED  mDF  mEF g e :5
Proof:
!r_..__.._....._._.ﬁ._fa.tnm . Baacnanc
1. e EFIAC o ACHDF 1. Given
2. A =22D 2, Theorem 4 corollary 4
(Math Class IX)
3. Similarly, £B = <E 3. As proved above
And £C=<F '
mAB '“4'5 '“ED 4, Theorem 6
4. 2 mDE mDF mEF
Q.E.D.

Q.2. Two right-triangles have their sides proportional if an
acute angle of the one js congruent fo an acute angle of

: the other.
SOLUTION. A 5
Given: In two right triangle ABC and DEF
 2A =2 20 and msC = msF =90° A
i mAB mBC mAC £ £ F

mDE mEF mDF
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Proof:

STATEMENTS REASONS
1. Vv ZAzDandLC=cF (1. Given
2. LB =LE 2. Theorem 5§ corollary 6 (Math Class IX)
' ﬂ=@=@ 3. Theorem 6
“. .- mDE  mEF mDF

Q.E.D.

Q.3. Segments which join the mid-points of the sides of a
triangle form a triangle similar to the original triangle.

SOLUTION. A
Given: In AABC, D. E and F are the mid-points of

BC, AC and AB respectingly. Join D to E F
E, E to Fand F to D.
To prove that: ADEF ~ AABC, i.e.

,@ 3 f’E ¥ E’_E_:E B D C
(i mDE mDF mEF
(il £Dz=2A, £E=.Band Cz.F
Proof:
STATEMENTS REASONS

nE 1. From figure
R N "TB"‘E and ’EHEF fig
2 LA =D . [2- Theorem 4 coroliary 4 (Math Class IX)
3. Similarly, #£B = £E 3.  As proved above
And £Cz2F
mAB mAC mBC
4 mDE _ mOF  mEE 4. Theorem 6

5. .» ADEF-= AABC 5. By definitive of similar tﬂ;ngfes
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Q.E.D.

Q.4. In a right-triangle, the perpendicular drawn from the right
angle to the hypotenuse divides the triangle into two parts
each similar to the original triangle.

SOLUTION. A

Given: In a right triangle ABC. co is the perpendicular
draw from right angle £C to AB.
To prove that: (i) ACDB ~ AACB -

(i) ACDA ~ AACB

Proof;

STATEMENTS REASONS

1. Right friangles CDB and ACB _|1. _ From figure
have B as common.

mﬂszﬁﬁmﬁf

2. The resuit of Q. No. 2

2. . mBC mCD mBD
3. ..ACDB = AACB 3. Theorem 6
4. Similarly, ACDA - AACB 4.  As proved above

Q.E.D.

Q1 Measures of the sides of a trlangle are given. Decide which
of these are right As and why?

(i) Jcm, 4cm, 5 cm (i) 6em, Bcm, 10cm
(iii) 5cm, 12cm, 13cm

(iv) > + y°) units, (2xy) units (x2 — y3) units

{v) 6, 7, 8 units each.
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SOLUTION.
()  Using Pythagoras Theorem,
(Hyp.)* = (Perp)” + (Base)’

(52 =(3)*+ (4
= 25 =9+16 .

25 =25

S0, the given measures of the sides of a tnangh am;ha W of the
sides of a right triangle.
(i}  Using Fyrhagaras Theorem,

(Hyp.)? = (Perp)? + (Base)? .

(10)% = (6)° + (8)? |
= 100=36+64

: 100 = 100

Su. the given measures of the sides of a triangle are rhe measures nf the
sides of a right triangle.
(iii) By Pythagoras Theorem,

(Hyp.)? = (Perp)’ + (Base)’

(137 =(5) +(12)*

169 =25+ 144

169 =169
So, the given measures of the sides of a triangle are the measures of the
sides of a right.triangle.

(iv) Using P)hhagora: Theorem,
) = (Perp)’ + (Base)®
fx’ V) = (2xy) + (s M
=l Y ex 0y +y
= fx’ + yzjz

So, the given measures of the sides of a triangle are the measures of the
sides of a right triangle.

(v)  Using Pythagoras Theorem,
(8)* = (6)° + (7)°
= 64 #35+49
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So, the given measures of the sides of a triangle are the measures of the
sides of a right triangle.

Q2. The top of a ladder, 65ft long, is resting with a wall at a
height of 60 ft. Find how far /s the foot of ladder from the

foot of the wall.

SOLUTION. :
Let AC show the wall and AB show a ladder.

Suppose that m BC is the distance between the fool of ladder and
the foot of the wall. Using Pythagoras Theorem,

(mAB ) = (mAC ) +(mBC 2
(mBC? = (mAB ) - (mAC?
= (65) * - (60)*
=4225-3600
=625
o m BC = 25 f1.
Q3.(a) Length of each side of an equilateral triangle is 6 units,
find the length of any one altitude of the triangle.
(b) Length of each slde of an equilateral trlangle is 2x units,
find the length of each altitude of the triangle.
SOLUTION.
{a) Let AABC be an equilateral triangle. Then mAB =m BC =m AC = 6 units

Letm AD be the length of an attitude of AABC,

=]

Then m BD =mﬁ: ie. mBC =2 mBD =mBD = 2 = 3 units.
Using Pythagoras Theorem for AADB,
(mAB )= (mBD ) + (mAD
= (mAD?=(mAB ) (mBD)’
= (6)* - (3)°
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=36-9=27
m AD = 3.3 units

(b) Let AABC be an equilateral triangle.
Thenm AB = mﬁE -miE = 2x units.
Let mﬁ, m_E_E_J_'.-_nd n'.'E_E be the lengths of
attitudes to BC, AC and CF respectively.
Than mBD = mEE L mE"-E =2mBD
2x B D C

= 2 =xunits.
Using Pythagoras Theorem for AADB,

(mAB )2 =, (mAD )? + (mBD)?
(m AD)? = (m AB )? (m BD )?
= (2]}
= 4 -x* = 3x¢°

mﬁ=’ﬁx units

Similarly, m BE = V3 X units
mE = 'ﬂx units

Q4 Draw the following line segments using the Pythagoras
Theorem:

[Hints: Break up each number into two parts such that each .
" partis a perfect square, e.g., 2=12 + 12, 13 = 22 + 32 efc. Z !
Then construct right 4, with these sides containing the
right angle. The hypotenuse will be ‘Eﬁ"ﬁ etc.viz ] L
SOLUTION. Using Pythagoras Theorem,
(V2 - (1) + (1) J7 i

The triangle with these measures of their sides is drawn
in the fig. 1
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Using Pythagoras Theorem, ={ J5 P+(1)?
The triangle with these measures of their sides is drawn in the figures (2)

and (3).
z

1
Using Pythagoras Theorem, (‘-’rﬁ)’ =(4) (1
The triangle with these measures of their sides is drawn in the figures (4)

and (5). _
. 1 AT 4
4
' 1

Using Pythagoras Theorem, r'ﬁj ), =(3) 2+ (20?

The triangle with these measures of their sides is drawn in the figures (6)
and (7).

(Figure 6)
Jﬂ-" (Figure7) 21
3

2

Q.5. P and Q are points respectively on the sides AC and BC of
*  AABC, right angled at C. Prove that:

(o +(mAEY = (mPB) +(mdf.

SOLUTION.
Using Pythagoras Theorem,

&"ﬁy = (NET * (’"EET BRSNS |

(meD = (mCE +(mDE) e (2)
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(’”ﬁr - (F'ﬁ)’ * (”’E)‘ wenmesnsen (3)
 (wA) = (mACY +macy ____ 4
Now, (#PQ) +(n@A) = (mPC +(mac) + (mAC + mBC
= (PBY + (mBCf + (mBC + (maA + (mAC + (mAC) +(mBC)

| - [From (3) and (4)]
(o + e - )+ |

Q6. Diagonals of a quadrilateral ABCD, cut at right angles. Show

that  (mAB) +(mcD) = (mBC) + (maD)

-

 SOLUTION. _

Lot AC and BD be the diagonals of a quadrilateral ABCD which are cutting

each other at right angles.

Using Pythagoras Theorem for rights AAEB, ACED,

AB.EC and AAED, A
(m#B) = (wAc) +(mc) __ ) B ’
(mPa) = (mcE) + (mDE} ___ )
(mPB) = [mPC) + (mBC) ___ 13 ¢

(mAD) = (mAE) +mDE} ___ (4
Now,  (AB o(nCDY (nAE +(BEY + (nCE} + (mDE)
< [mE) + (nCE} + (mAEY + (moEY |
(maB) +(mCD)" = (mBCY +(AD} ____. frrom (3) and @)
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Q.7. Frnv- that sum of squares of the sides of a rhombus is
equal to the sum of the squares of its diagonals.

SOLUTION.

Let ABCD be a rhombus and let AC and BD be its diagonals. Since
the diagonals of a rhombus bisects each other right angles, therefore

AC= [aE ]+ [ec]
[B0]= [BE |+ [E0] N

.A_E]= [EJ and -lﬁj: lﬁl

AC = 24E} —— (1)

BE = 2|BE] - (2 ’
Using Pythagoras Theorem for right triangles AAEB, ABEC, ACED and
AAED,

(e} - 2] + [eR] S

el - et ol
oot - el o[t <t et "
o} - e}« e} - e « e} "

From (1), (2), (3) and (4)

[as} + [ect + [cof + Ao}

lae = [e] + [ee] + [ae] . [a€] = [ge[ +[aE] + g€}
= 4 [AE] +4[BE}

elaef |+ et

fac] +]eof [From (1) and (2)
Hence the result
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