GENERAL MATHEMATICS (EM) NOTES FOR CLASS 9™ (FOR SINDH)

EXERCISE 10.1

Q.1 In figure (1) which set of point is a (a) line,
(b) line-segment and (c) ray?

F

D
/I ¥
/
/
/
4
E c /A
Solution:
AB is a rav.
CD is a [ine-segment.
EF is a line.
Q.2 Draw a figure to representQp, ST, PQ, LM-
Sclution:
P Q L M
P Q S T
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Q.3 Name the line-segment contained in figure

).
E D
F c
A B
Solution:
The given figure contain follewing
line-segments.

AB, BD, DE, and EA,

Q.4 Name the rays whose end points are L. M
and N in Fig (3).

« : . = >
L M "N
riguere
Solution:

The rays na.mc are following:

ML, NL, MN, LN,

Q.5 ¥ az and AC be opposite rays, Which of
the points A, B, C is between the other two
and which point is beyond which point?

._Solution:

- Suppose the given rays from the following
figures.

-
- L

C A B
The nicnt A is between points B8 and C on line

el
-
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BA. Point C is beyond point A on line CA, point B is
beyond point A.
Q.6 Lines AB, CD intersect in a point O
Name the two pairs of opposite rays so
formed.

Solution:
The two pairs of opposite ray: =re.

(1) oc and oD

(2) oA and 0B
Q.7 Figure (5) contounns some collinear rays.
Give reasor:.s i» support of the following

statement-.

— — — - --- >
L A B M

G) AL and AL are opposite rays.
(3i)) pm and AL are not opposite rays.
(iii) AM and BL are not opposite rays.
(v) 1A and 1 are the same rays.
Sblug'om
Two rays are said to be cpposite rays if and only

if: ,
@ They are collinear.
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(ii) They have a common end-point.
(ii) No other point is common to them.
Hence:

(i) A is common point between g and 45, the
two rays are co-linear and there is no other
common point except A. So the statement is
right.

(ii) There is no common point between ;7 & gy,
so these are not opposite rays.

(iii) Ap and B are co-linear rays but ti:exe is no
common point between them. There are many
common points in the co-linear. So j and Bf’
are not opposite rays.

(iv) A and [ is the the same ray which starts
from point L and A, M yrv two point on it.

Q.8 In figure (6) px «nd py are co-terminous
rays but they w.re not opposite rays. Why?
Y

t

P —X
Solution:

Opposite rays have always a common end-point
and are always co-linear.

Two rays py and px have a common end-point
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but they are not co-linear, so these are not opposite
rays.

Q.9 Are Ra and BQ (figure 7) opposite rays?
Give reasons for your answer.

R

A

Solution:

Opposite rays are always co-linear and have z
common end-point. So RA and BQ are not opposite
rays.

Q.10 g4 and BCc (figure 8) are opposite rays. Is
ABC an angle? If not, why”

= - - —
A B C

Solution:
ABC is not an sng'e, because an angle is a union
of such two non-culinear rays which have a common i
end-point. Her= BC and BA have a common point but
they are co-linvnr. Here ABC is not an angle end.

SHH
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(iii) The complement of <ACLis £LAC or £ABL.

(iv)  The supplement of £ACLis ZACD.
(v)  Adjacent supplement angles are:

() ZACDand ZACL.

(b) ZALC and <£BLA.

(vi)  Pair of angles which are supplementary but not
adjacent is <£ACD and ZBAL

(viil) In adjacent supplementary angles one arm is
common and their interiors are disjoint and ti:eir
outer arms are two coterminous rays.

Q.2 Is each of two complementary angles an
acute angle?

Solution:

Yes, as the sum of two compiementary angles is
30°. So each of them will be less <han 90° so an acute
one.

Q.3 Can both of two supoiementary agnles be;

() Acute (i) Obtuse
Solution:

Since the sum of two supplementary angles is
always 180°. Hence either the two supplementary
angles will be of 90° each or one will be acute and the
other obture. Both the angles cannot be either obtuse
or acnute at the same time,

Q.4 Iif two supplementary angles are congruent
(equal in measure), what will be the
measure of each?

Sclution:

Each of them will be 90°.
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Q.5 Two complementary angles are congruent,
What is be the measure of each?

Solution:
Each of them will be of 45°.
Q.6 With reference to Figure (2);.

2

A 150°
3
E
60°
RT a0
B C

(i) Name two pciis of angles which are
adjacent «nd supplementary. Are their outer

arms collinear?

(i) Name a pair of angles which are adjacent
(u? not supplementary. Are the outer arms

of these angle co-linear?

Gii) What conclusion can you draw from the
answers to Q. (i) and (i1)?

Solution:

(i) (a) ZBACand £ZFAC

(b) LZACDand ZACB
Yes, their outer arms are colinear.
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(ii) ZCBA and ZABE
The outer arms of these angles are not co-linear.
(iii) We conclude from the above that if two adjacent
angles are supplementary then their outer arms
are co-linear and if two angles are adjacent but
not supplementary then their outer arms are not
co-linear.

Q.7 In (figure 3).

<+ >

1/2 _ j/_.. +\4

A B

(i) Measure angles £1, £z and find m<1Are these
supplementary ang:es?

(ii) Measure angles £3, £4. Are these
supplementarv angles?

Solution:
() mcl=73

mZi+md2=73°+107° = 180°

Hence these are supplementary angles.
i) mdL3 =720

mZ4 = 180°

m&L3 +mi4 =720+ 108° = 180°

Hence these angles are supplementary.
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Q.8 AB and Cp intersect at a point P (figvre 4).

(i) Name two pairs of vertical angles:

(i) Name two pairs of adjacent angic s:

(iii) Measure the remaining anglcs and verify
that vertical angles are coagruent.

Solution:

(1) Two pairs of vertical angles are:
ZDPB and APC
ZAPD and CP3

(ii) Two pairs of adjacent angles are:
<ZDpPB a:d £DPA
Z APC and £BPC

(i)  <8PD = 60°

ZAPD = 120°
ZAPC = 60°
ZCPB = 120°

Hence, Vertical angles £BPD = Z£APC
Vertical angles £APD = £CPB



GENERAL MATHEMATICS (EM) NOTES FOR CLASS 9™ (FOR SINDH)

— i ————————————————————————————————————— -
———— S S S S S e e S S e S R e S e R S e e S -

Q.9 Measure all the angles from <1to /8 in
Sfigure (5) and find out.

E Y
v

0) Which pairs of angles are congruemi?

(i)  Which pairs are supplementary?

(1i1) What conclusion do you dra:s about vertical -+
angles.

Solution:
L] =]115°
£2 = 65°
£3 =115°
£4 = 65°
L5 = Sg°
£5 = 1300
L7 =500
£8 = 130°

() The following pairs of angles are congruent.
Z]1and £3
Z2and £4
Z5and £7
Z6and £8
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(ii) Following pairs are supplementary:
£l and £2

Z2and £3
£3and £4
Z5and £6
Z6and £7
£7and £8
Z4and £1
Z8and £5

(iii) (a) We conclude that the vertical angles ave always
equal. '
(b)  Vertical angles have a common vestex.

(c) Their arms are opposite rays.

\ D
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EXERCISE 10.3

Q.1 What conclusions can you draw from the
following statements:

(i) ZABC and ZABD are adjacent angles and
the sum of their measures is 180°.

(i) Point B belongs to a line AC and lies
between A and C and BD is a ray whnich
does not lie on AB.

(iii) Lines | and m intersect at a roint "O" and
thus form four angles.

Solution:

(i) The two adjacent angles which with their sum as
180° are called supplementary angles and their
external arms are two opposite rays.

(i) ACisa;

(@)  Straight iine cf indefinite length.

(b) BD lie: scmewhere between A and C.

(c) BD 1s 1 line which does not lie on AC.

cC A B

(iii) If two lines intersect at a point making four
angles then.

(a) The two lines are straight lines.

(b)  The vertical angles are equal.
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(c) Four pairs of supplementary angles are formed.
Q.2 Find the measures of the remaining angles
in figure (1).

1
(o}

&

Solution:

£1 = 40° (given)

Z1 = £3 (vertical anglet)

£3 = 40°

Z1 + £2 = 180 (supp. and adjacent angles)
£2 = 180° - 40° = 140°

£2 = £4 (vertical angles)

244 = ]140°
Ans.
Zl = 40°
£2 = 140°
£33 = 40°

Z4 = 140°
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Q.3 In figure (2) angles 1 and 2 are congruent.
Are angles 3 and 4 also congruent?

1
« -+
/N
Solution:
Z1 = £2 (given)
Z1 = £4 (vertical angle<)
L2 = L4
£2 = /3 (vertical angles)
L2 = /4 (Prov=d)
L4 = L3 L4ins.

Q.4 In figure (3) m LACD = 24°, Find in

m ZDUB.
D\r\
. 24
A C B
Solution:

m £BCD = 24° (given)
m £ZACD + m ZBCD = 180° (supp. angles)
m ZACD = 180° — ZBCD (given)

or m ZACD = 180° — 24° = 156° Ans
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Q.5 Infigure (4) m<1 = m £2. Prove that

ML to PQ

4

1+L

112
N
P M Q

Solution:
m<1 =m42 (given)
m<l + m£2 = 180° (supplemexniary angles)
But m<£1 =180/2 = 90°
So m<l+md] =180°
or 2m(<1) ~ 18(°
or m<£1 = n £2 (given)
or im L PQ (Proved)
Q.6 In figu-e (5) m<ZACB = 70° and m £LACD =
110°, Prove that CE and CD and colinear

rays.
A
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Solution:
m<ZACB =70 )
mlACD:HO given

mZACB + m£ACD =70° + 110° = 180°

Hence mZACBand ZACD are adjacent
supplementary angle.

. CB and ¢p being outer arms of two adjacent
supplement angles are collinear rays.
Q.7 A rod is folded in such a way that it makes
an angle of 45° In order to make st -t-aight.
What will be the measure of th+ angle?
Solution:
Suppose when the rod is fclded is makes a figure

give here.

D 45 A

—

To make it straight we will have to unfold it
according v m £ CBD. '
New m < ABC = 45° (given)
m £ ABC + m<£ CBD = 180° (Supp. Adj. angles)
- m<£CBD = 180°—- £ ABC
orm<£ CBD = 180° — 45°
orm<CBD = 135° Ans.
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Q.8 In figure (6) £ABC = ZCACB. Prove that
mix =B<Ly.
A

x Yy
B 4

Solution:

mZACB + m<£x = 180° (supplementary angles)
msx =180° - mZABC

or msx = 180° — mAACB (mZABC = ZACB (given)
again mZACB+mdy =180 ° (supplemcatary angles)
e m< Ly = 180° — m /ACB

Now ms x =180° - mZACB /¥roved)
mL y=180° - mZATY (Proved)
So ms x=mdly
Q.9 In figure (7) one angle is right angle, prove
that the remaining angles are also right
angle:

v
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Solution:
Let mZl = 90°

m<£l+ £2=180" (supplementary angles)
mL2 =180 -mcLl
or m£2 =180 - 90°
or ms2 =90
m<Z3=msl  (vertical angle)
But m<l=90" (given)
Hence m<3 = 90’
mZ2=m/4 (vertical angle)
But m£2=90" (Prove)
m£4 = 90°

>

m£l = 90° (given)
m£2=90"  {Prove (i)}
m£3=90"  {Prove (i)}
mi4=90" {Prove (iii)}

Nt 1)
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EXERCISE 10.4

Q.1 What is the criterion for two lines to be
" parallel?
Solution:
Parallel lines are coplanar and do not intersect.
Q.2 What is the criterion for two line-segments
to be parallel?
Solution:
Two parallel line-segments lie on twe parallel
lines.
Q3 Are opposite rays always oggositely
directed.
Solution:

Yes, opposite rays are aiways oppositely
directed.

Q.4 Look at the adjo'niny figure and tell which
of the pairs of rays are similarly directed,
oppositely direcced or opposite rays?

$ir

' F

m
0
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Solution:
(i) , cp;  Similarly directed

AB
(i) EF » GH
Gii)) TP, mo;  Oppositely directed
Gv) MmpP> LP; Similarly directed

(vV  MO.1Lo:  Oppositely directed

;  Opssitely directed

(vi) MO» MP;  Oppositely direcred

Q.5 Tell whether the rays XY and ST in figure
(2) are similarly divected. Justify your
answer with rensons.

Solution:
Similarly directed rays are:

Oy Parallel,

(i) They lie on the same side of the line passing
through their end-point, Since Xy and ST are
not parallel, so they are not similarly directed

ravs.
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Q.6 1 and pg (figure 3) are not opposite
rays. Why? Are they oppositely directed
rays?

&
4
1

Solution:

Opposite rays have their common end-points. In
this case there are many common points. So these are
not opposite rays. These may, however, ve called

oppositely directed rays.

o
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EXERCISE 10.5

Q.1 In how many points will a transversal meet
two lines?

Solution:
A transversal will meet two lines in two points.

Q.2 A line l intersects p, q in points A and B and
makes 8 angles. Look at the figure (1) ar<
Name the following pairs of angles.

A

P 1/2
73/ ;
|

A

56/ =*
%

@) Interior alternate angles.

(ii)) Ex*erior alternate angles.

(iii) Corresponding angles.

(iv) A pair of adjacent supplementary angles.

) A pair of vertical angles.

Solution:

(i) mZ4, m£6 and £3, £5
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(ii) ms2, m48 and Z£1, L7
(iii) mL2,mL6 £3.L7,£5,£4,48,
(i) mZlmi2, £3, 44, 45, £6,£7,48,
(v) mLl,mi3,.£2, 24,75, £7,£6,L8,
Q.3 Look at figure (2) and answer the following

questions.
l 7 617 >
-~ 1/ 2 5\8
m ) )
eho PN
39
P q

@) Tke line p is a transversal of which line?) .,

(in) Wame four interior and four exterior angles
formed by the lines p, | and m.

(iii) Line m is transversal of which line?

(Giv) Name one pair of corresponding angles, one
pair of interior alternate angles and one
pair of exterior alternate angles formed by
the lines m p and q.
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(i) Line p is a transversal to lines [ and m.
(ii) 4 interior angles are: /1, £2, /1] and /12.
4 exterior angles are: /3, /4, /9 and /10.
(ili) The line m is transversal to lines p and q.
(iv) A pair of corresponding angles /9, and /13.
A pair of internal alternate angles /12, /16.
A pair of external alternate angles /12, /14.
Q.4 With reference to figure (3) state the kin:ls
of the following pairs of angles:
@) 4,3 (i) £3,4%
Gi1) 23,/7; Gv) 124,45
v) <Z1,/7

Soluticn.
(1) /1. L3 Pair of vertical angles.
(i) L3, /4 Pair of adjacent supplement angles.

(diY /3, /7 Pair of corresponding angles.
(iv) /4, L6 Pair of internal alternate angles.
(v) L1, L7 Pair of external alternate angles.
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EXERCISE 10.6

Q.1 What conclusion can you draw from each of
the following statemens:

(i) A line AB is parallel to a line cD and a line
L intersects the line AB.

(i) A line AB is parallel to a line CD and the
line CD is parallel to line EF.

(iii) A line AB is parallel to line CD and rF
intersects them.

(iv) A lines | intersects a line AB ana CD such
that a pair of alternate angles are
congruent.

Solution:

(1) The statement is self-éxplanatory. The
conclusion is clear.

(ii) Line EF is parallel t¢c a line AB also.

(iii) Alternate and cuerresponding angles are
congruent. Alsu the interior angles on the same
side are st ppiementary.

(iv) Lines AR und CD are parallel.

Q.2 Lines !, m are parallel. What can you say

2bout /1 and /2? (Figure 1)

& &

l




GENERAL MATHEMATICS (EM) NOTES FOR CLASS 9™ (FOR SINDH)

Solution:

L1 = /2 being corresponding angles.

Q.3

Line AB and CD are parallel (Figure 2). One
of the angles, as shown, is of 135°. Find the

measure of the remaining angles.

Solution:

or

L4 + /1 = 180° (suppl.y. adjacent angles)

L1 = 180° - 125
L1 =180 - 135

L1 = 45¢
l4 =2
{4 = 1350
L2 = 1350
L1 = 45°
L1 =/3
L3 = 45°
L1 = 135°
L1 =[5
L5 = 135°
L3 = 45°
{3 = /6
L6 = 450
L5 = 135°

....... (1)
(vertical angles)
(given)
....... (2)
(Proved)
(vertical angles)
....... 3)
(given)
(corresponding angles)
....... 4)
(Proved)
(corresponding angles)
....... (5)
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L7 = 1350 R (6)
L1 = 45° (Proved)
[1=/8 (corresponding angles)

[8=45 ... Q)
L1 = 450 (1)
L2 = 1350 (2)
s L3 = 45° (3)
L4 = 135° (given)
L5 = 135° (4)
L6 = 45° (5)
L7 = 1350 (6)
/8 = 45° )

Q.4 In a parallelogram, ARCD one angle is a
right angle. Prove that its remaining angles
are also right cngles.

D C

—

A B

Ciiven: ABCD a parallelogram

Let /1 be aright angle

Construction:

Extend AB in the direction of B forming angle 5

and DC in the direction of C forming /6.

Now /I = 90° (given)
L1 + L5 = 180° (adj. supp. angles)
L5 —-180° - /L1 ... @)
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or L5 =180° - 90°
or L5 =90°
Now AD is parallel to angle BC, BA intersects it

at B and A.
L5 =/4 (corresponding angles)
; L4 - 90°
Again m while BC intersects this
L1 + L2 = 180° ¥

L2 =180°- /(1
or L2 = 180° — 90° (Since 1= 90° giveun)
or L2 = 90°
Similarly we can prove that /3 = 25°
Q.5 AB|CD and EHEE prove that
mil =m/i2, m/3 =m.i4

S olution:
AB|CD
ADJBC

To prove that
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AB|cD (given)

5 intersects them

L3 = [4 (internal alternate angles)
Similarly:

-

. AD

BC and BD intersects them.
L1 = /2 (internal alternate angle}

Q.6 In figure (5) AD|BC, find the mecasures of
{1, L2, L3, [4

A D

: }Zv\.»/ N
Vs |
A o\

e i .
“+ >

B C

Solution:

Zﬁ"ﬁz and AB intersects them
mll = m/{ABC
m/ABC = 50° (given)
mll = 50°
Similarly we can prove that
mi2 = 70°
Again, m/4 + m{ABC = 180° (adj. supp. angle)
m/l4 = 180° - LABC
mi4 = 180° - 50°
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mi4 = 130°
Similarly ~ m/3 + mLACB = 180°

(adj. supp. angles)

or /3 = 180° - m/ABC
or L3 =180° - 70°
or L3 =110°

L1 = 50°

L2 = 70°

L3 =110°

[4=130° Ans
Q.7 The arms of angles ABC and PQR are two
pairs of similarly directed rcys. Show that
the angles are congruent.

;Z 7
£y
P 0 C
—p

Q "R g

.
>

Solutici:
Given: Arm of ZABC and /PQR are similarly
directed rays.

AB[PQ
BClor

Proof: BC|QR and pQ intersects them.
m/PQR = m/x (corresponding angles)
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Similarly EI-PTZ and BC intersects them.

mix = m{ABC (corresponding angle)
Now mZPQR = m/x (Proved)

m{ABC = m/x (Proved)

m{PQR = m/ABC (Proved)

Q.8 One pair of arm of angles LHN and XYZ are
similarly directed rays and the other rairs
are opposite directed rays. Show th:at the

angles are supplementary.
L ]‘”
, an
/
I . S

n}

Solution:
Given: .rms of angles LHN and XYZ.

ML and XY (similarly directed rays).
MN and YZ (opposite directed rays).
Hence: I—JTIFY_Y and MN intersects them.
m{LMN = /] (corresponding angles)
MN =YZ and XY intersects them.
mi{2=m/XYZ (internal alternate
angles)
Now L1 + /2 = 180° (Adjacent supp. angles)
But mil = m/LMN (Proved)
and ml2 = m/{XYZ (Proved)
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m{LMN + m/{XYZ = 180°
LLMN and /XYZ are supplementary

Q.9 In figure (8) prove that; EIEB and ]Eﬂﬁ—ﬁ

120,

v £

Solution:
Given: mZCAB = 120°
m/LABC = 60
m/LCDE = 6(°

Now ap intersects a4c¢ and BD
m/lARD =: 60°
m{CAB = 120°
n/ABD + m/CAB = 60° + 120° = 180°
LABD and /CAB (supplementary and side
of intersecting line).

AC|BD
Again mZABC = 60° (given)
m/{CDE = 60° (given)

m/ABC = m/CDE = 60°
m/ABC = m/CDE are compulsory angles

ABlcD
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Q.10 LM is perpendicular to both the lines AB
and CD shows that AB|CD.

LA
A B
+ N s
< M D
Solution:
LN is perpenficular to AB.
mil = 90

Again, LM is p*rpendicular to CD
in {2 = 90°
mil=ml2

Ncw /1 and - /2 are corresponding angles and
are equal.

Hence m

Q.11 In figure (10) tell which lines are parallel
and which are non-parallel. Give reasons for

your answer.
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|

Lines p, ¢ and r intersect lines [, m and n.
Similarly line I, m and n intersect lire.. p, g and r.
mll =ml2 =m/3 = 92° (given)
But these angles are coiresponding /8
Hence p, q and i are parallel lines.
Again m/] = m.i4 = 92° (given)
But these angles are corresponding angles.
Hence ! and m are parallel lines.
m/l5 is 88° which is #92°
mi5is # m/1 orm/l4
Hence line n is not parallel to line | or m.

Q.12 In a quadrilateral ABCD measures of those
angles are as shown in figure. Show that the
quadrilateral is a parallelogram.
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Solution:
Given: m/DAB = 135°
m/ADC = 45°
m/ABC = 45°
Construction:
Extend B4 towards A upto E.
Now /1 +/DAB = 180°
s mll=180°-m/DAB
~ mll = 180° — 135° (Since / DAB=135° given)
s mil =45°

Now EA intersects 37 «nd BC.
m/ABC = 45°  (given)

mll = 45° (Proved)
s~ mll=LABT
But /1 and /ABC are corresponding angles.
ADjsC
Sirilasly 2p intersects g4 and pé-
m/l] = 45° (Proved)
m/.ADC = 45° (Given)
v~ mél=mlADC
But /1 and ZADC are internal angles.
. BEICD

or aB|pE



GENERAL MATHEMATICS (EM) NOTES FOR CLASS 9™ (FOR SINDH)

—— i ————————————————————————————————————————————————— -
——— S S S e e S S e S R S S R S S e e S -

EXERCISE 10.7

Q.1 In the correspondence APAB . APCD
name the pair of corresponding angles and

sides.
A D
P
B
|
C
Solution:

Corresponding angles are:
LAPB ~— /DPC
LPAB ~— /[PDC

LPBA — [PCD
Correspending sides are:
- AP «—— PD
BP «—» PC
AB «—» CD
G.2 AABC and APQR are two equilateral
triangles & AB = PQ. Which correspondence
of the triangle are congruences.

Seli:tirm:
ir wiesnondence woh AARSC - — APCK



GENERAL MATHEMATICS (EM) NOTES FOR CLASS 9™ (FOR SINDH)

—— i ————————————————————————————————————————————————— -
——— S S S e e S S e S R S S R S S e e S -

Q
AB =

8|

AC=PR
BC=QR
mlA =m/lP
mi{B=mlQ
miC = nlR

Q.3 In the adjoining fignre (3) are shown a
quadrilateral 2 ECD are four triangles PAB,
PBC, PCD, PDA. Which pairs of triangles
appear %o be congruent? Also name the
relevant correspondence in which a pair is
corgrucnt.

D C
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Solution:
ADPC appear to be congruent to AAPB.
Correspondence:
DCe——AB
DP «—> AP
CP «—— BP
m/{CDP ¢«— m/CAB
m{DCP +— m/PBA
m/DP «— m/APB
Similarly ADPA appears to be congnient to ACPC.
Correspondence:
AP +— BC
AP «—: 3B
DP +-—- CP
m/{LPA & m/CPB
m/{PDA «—> mPCB
ni{PAD — mPBA

Q.4 2ABC = AADC (figure 4). Name the pairs of
congruent angles and congruent sides.
Solution:
AABC = AADC (given)
AB=AD
BC =DC
AC is common in both the As.
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'm.ACB * m/ACD

Q.5 Below are giver a number of pairs of figures.

Which cf th: pairs of figures are congruent?
Speciyv ihe relevant correspondence in case of
a <ongruent figure.

> N
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)
L Q __2[
A C B [ R M
(intiy
Solution:
(i) AARC = DEF
‘:OITCS]EQ—-)E
BC«——ED
m /AC «—— Th/F

m/B «— m/E

m/C «—— m/D
(ii) Figures not congruent.
(iii)  Figures not congruent.
(iv)y AABC = aiA.
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Correspondence:
AD«—>BC
DC+—> AB
AC——AC
mlD «— m/B
m/DAC «— m/ACB
m{DCA «—> m/CAB
(v) Congruent.
Correspondence:
AB «—>AB
ADB<—>ACB
(vi)  Figures not congruent.
(vii) Figures congruent.
Correspondenc=:
NM«——rA
NO«— — FE
ED+—OP
DC«—— PQ
CB«—QL
AC+—— LM
mlF «— m/N
mlA «— mM
m{B «— m/L

m/C «— mlQ
mlE «~— m/E

S
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EXERCISE 10.8

Q.1 Pairs of congruent triangles are given
below. Which theorems will you cite for
prow‘ng their congruence.

A\/\,
PAp4
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Solution:

(i) Theorem 1st, i.e, if two angles and included
sides of one triangles is congruent to the
corresponding two angles and included sides of
other triangle then the triangle are congruent.

(ASA = ASA)

(ii) Theorem 4th, i.e, if one leg and hypotenuse of
one right-angled triangle is congruent to the
corresponding leg and hypotenuse of the cther
triangles then the triangles are congyucat.

(HL = HL)

(iii) Theorem 2nd, i.e, if two sides and included
angles of one triangle is congruent to the
corresponding two sides 2nd included angle of
the other triangie then the triangles are
congruent.

(SAC = SAS)

(iv) Theorem 3ry, i.2, if three sides of a triangle are
congrueui t» the corresponding sides of the
other triangle then the triangles are congruent.

(SSS = SSS)
(v) Tt.eorem 1st, i.e, (ASA = ASA).
WD) Theorem 2nd, i.e, (SA.S = SAS).

O.z2 If in a given correspondence of two triangles
the three angles of one triangle are
congruent to the corresponding angle of the
other, will the triangle be congruent? Verify

by drawings figure.
Solution:
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70

60 50,
A 3em B

In given triangles ABC and DEF.

mlA £ m/iD
m{B = m/E
mi{C = m/lF

But the triangle do not appear t2 be <ongruent.

Q.3 If in a given correspondence of two triangles
two angles and a non-included side of gne
triangle are congrucni to the corresponding,
two angles arnd a non-included side of the
other triangic, will the triangle be congruent.

(What cbout the magnitudes of the third
triangies of the triangles? What form does
the triecrem take now?).

o
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. e
Solution:
e In triangle ABC and DEF.
Given BC u EF
mZA & msD
mLC & mLF

The sum of three angles of a triangle is 180°,

X m.A + m/B + m/lC ~ 1§0°

and m/iD + m/LF + mi¥ > 180°

or mZA + m/R + miCmm/D+ mLE+ m/LF

But m/A +m.:C»miD+mLF

Since mZAm/D,

miC + m/F) Given
- or miB + m.E)

Nowv two sides of a triangle and their included
side is congruent to the side corresponding two angles
anc¢ included side of the other.

Hence according to ASA & ASA

AABC & ADEF. (Proved)

Q4 Prove that the diagonal of a rectangle
divides it into two congruent triangles.

Solution:
Given: ABCD is a rectangle
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AD =BC
AC is a diagonal
To prove tha AABC = ADAC
Proof: AABC and ADAC
. AB = DC (given)
AD =BC (given)
AC =AC (common) ™.
Hence S.§8.§ = S8.S8.§
The triangles are congruent. (Provca).
D

be |

Q.5 In the adjoining yigure is shown a square
ABCD. Prove¢ that the correspondence
ADAE €~ ACBE is a congruence.

D C

A
Solution:

The congruencies can only be proved when E is
taken as middle point of AB.
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Given: Square ABCD.
To prove that AADE = ABCE
Proof In AADE and ABCE
AD = BC (oﬁposite sides of a square)
mlA =m/B
(right angles as the figure is a square)
AE =BE (E is mid-point of AB)
SAS = SAS
AADE = ABCE, (Proved)
Q.6 The bisector AL of angle A of AABC is
perpendicular to BC. Prove that the triangle

is isoseles.

A

/T\

\90'
n" - L Cc
Solution:
Givern: mZBAL = m/CAL

m/ZALC = m/ALB
To prove that AB = AC
Proof: In triangle ABL and ACL
m/BAL & m/CAL (given)
m/ALB = m/ALC (given)
AL =AL (common)

ASA = ASA
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AABL & AACL
AB & AC
AABC is isoceles (Proved)
Q.7 Line-segments AB and CD bisect each other

at a point P. Prove that:
APAC = APBD
P
D
Solution:
Given: AB and CD bisect each other at P.
Hence: AP = PE
“F = PD

To prove *h.t:

APAC = APBD

Pruof. In APAC and APBD

PA=PB (given)

CP=PD (given)

S.AS & SA.S
AP.A.C & AP.B.D (Proved)
Q.8 In AXYZ, XY = YZ and YL, ZM are the

perpendiculars from the ends of the base to
the congruent sides. Prove that YL = ZM.
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Solution:

Given: (i) XYZ is an iscoceles A.
(i) YLand ZM are perpendiclss to
XZ and XY respectively.
To prove that: YL =ZM
Proof: In triangle XYI aud XZM.
m/.XMZ s ;. (XLY (right angle)
mILX&mIX (common)
m/iXZM=m/XYL (If two angles of a triangle
are congruent to the
angles of the other A
then the third angle is
also congruent).
Moyr in AXYL and AXZM.
XY = XZ (given)
mLX & mLX (given)
m{XYL £ m/XZM (Proved)
Hence ASA 3 ASA
AXYL = AXZM
YL = ZM (Proved)
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Q.9 InAABC, AB = AC . Prove that /B = /C.
A

bn——————————-

Solution:
Given: AABC
AB=AC
To prove that: /B = /C

Construction: Let AD be the bisector of ZA and

meet at L.
Proof: In AABD ana AACD.
AD = AD (common)
AABT = ACD
m/B = m/C (Proved)

Q-0 A skiv ¥ was observed from two points. A.B
on the shore & it was found that pa and PB
muhe angles of 45° and 60° with the shore.
A scout who wanted to measure the distonce
of the ship from A, drew AC and BC on the
other side making angles of 455° and 60° the
shore, and compieted the triangle ACB. The
scout clatmed that the distance AP was
ejual te the distance AL, Justify his cleim.
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Solution:
In triangle PAB and CAB.

AB = B (common)
m/PAB = n/CAB. (given)
m/PEBA = m/CBA. (given)

Hence ASA = ASA

APAB = ACAP
: AP = AC (Proved)

Q.1] Fur hoisting a flag a pole AB had to be
erected vertically on the edge of a roof. For
this purpose, wires AC and AD werc
attached to A and fixed at points C, D so
that the wires in stretched position the iC
and BD were congruent. How will you prove
that the pole was actually in vertical
vosition?
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(N.B — This can not proved until and unless the
wires AC and AD are supported to be equal in lengths.
Hence it is an omission in questions.

A

i —
Proof: In AABAC = AD (given)
AB= AB (common)
Hence 55§ aBP;s(siven)
AABC i AABD
m{ABC * m/ABD
But /ABC and ZABD are adjacent supplement
angles.
mLABC = 90°
m/.ABD = 90°
AB is perpendicular to CD.
Pole has been vertically erected. (Proved)
@12 PQR is an equilateral triangle A, B, C are
the middle points of the sides. Prove that
AABC is also equilateral.
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Q A R
Solution:

Given: PQ=PR=QR and C, B and 4 are their
middle points respectively.
To prove that CA = CB = AB.

Proof: 1APCR and AN
PC=QC (given)

PB=QA (hulves of equal lines)
mi{P = m/Q (angles of equilateral A)

SAS = 854S
APCB = AQCA
CA:CB
Similarly we can prove that;
AABR = AQCA

CA=AB
AB=BC=CA

AABC is equilateral. (Proved)



