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10 Properties of Triangles ™ ‘k-

Exercise 10.1

1. Since, sum of the angles of a triangle is 180.
Let the unknown angle be x°.

Then,

(a) x°+57°+42°=180° (b) x°+92°+27°=180°
x°=180°—(42°+57°) x°=180°—-(92°+27°)
x°=180°-99° x°=180°-119°
x°=8I° x°=61°

(c) x°+72°+30°=180° (d) x°+90°+25°=180°
x°=180°—(72°+30°) x°=180°—(90° +25)
x°=180°-102° x°=180°-115°
x°="78° x°=65°

(e) x°+71°+48°=180° ()  x°+40°+20°=180°
x°=180°—(71°+48°) x°=180°—(40°+20°)
x°=180°-119° x°=180° - 60°
x°=61° x°=120°

2. Let the measure of the third angle be x° of a triangle.

(a) x°+72°+45°=180° (b) x°+125°+30°=180°
x=180°—(72°+45°) x°=180°—(125°+30°)
x°=180°-117° x°=180°—-155°
x=63° x°=25°

(c) x°+70°+ 75°=180° (d) x°+48°+72°=180°
x°=180°—(70°+75°) x°=180°—(48°+ 72°)
x°=180°—-145° x°=180°-20°
x°=35° x=060°

(e) x°+30°+108°=180° (f) x°+60°+ 60°=180°
x°=180°—(30°+108°) x°=180°—(60°+ 60°)
x°=180°-138° x°=180°-120°
x°=42° x°=60°

3. Let the other acute angle be x°.
x°+ 35°+90°=180°
x°=180°—(35°+90°)
x°=180°—-125°
x°=55°
Hence, the other acute angle is 55°.
4. If the sum of all three angles is 180°, then we can construct a triangle.
(a) 45°+ 72°+ 50° =167, not possible
(b) 32°+ 58°+ 85° =175, not possible
(c) 57°+ 77°+ 90°=224, not possible
(d) 96°+29°+ 55° =180°, possible
5. (a) True, because the sum of three angles of a triangle is 180°. If one angle of a
triangle is 90°, then the sum of two angles is equal to 90.
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(b) False, since the sum of three angles of a triangle cannot exceed 180°,
therefore, such a triangle is not possible.

(c) False, such a triangle is not possible as the sum of the angles cannot be less
than 180.
(d) False, since, the sum of three angle of a triangle cannot exceed 180°, there,
such a triangle is not possible.
6.  Given ratio between the angles of the triangle =4:5:6

Sum of the terms of ratio =4+ 5+ 6=15
Sum of angles of a triangle =180°

Ist angle :% x 180° =48°

2nd angle :1—55 x 180° =60°

3rd angle :1—65 x 180° =72°
Hence, the angle of the triangle are 48°, 60° and 72°.
7. L1+ L2+ £3+ £4+ £5=The sum of all angles of three triangles.
=3x180°=540°
8. Z ACB + £ ACD =180° (Linear pair)
115°+ £ ACD =180°
ZACD =180°-115°
ZLACD =65°
In AACD,
Since, the sum of the angles of a triangle is 180°.
ZLACD + LCAD + £ ADC =180°
50°465°+ £ ADC =180°
ZADC =180°—(50°+ 65°)
L ADC =65°
In A ACB,
4BAC + LACB + L ABC =180°
ZBAC +45°+115° =180°
ZBAC =180°—(45°+115°)
ZBAC =180°-160°
ZBAC =20°
Since, sum of angles on a straight line =180°
: ZLCAB + ZCAD + ZDAE =180°
20°+ 50°+ L DAE =180°
ZDAE =180°—(20°+ 50°)
ZDAE =180°-"70°
ZDAE =110°
Hence, £ ACD =65°, £ ADC =65°and £ DAE =110°.
9. Given ratio between the angles of the triangle =1:4:5

Sum of the terms of the ratio =1+ 4 + 5=10
Sum of angles of a triangle =180°



10.

11.

1st angle :ix 180°=18°
10
4

2nd angle :l—ox 180° =72°

3rd angle =130 X 180° = 90°

Hence, the angle of the triangle are 18°, 72° and 90°.
Let the two acute angles of a right angled triangle be 2x and 3x.

Then, in a right angled triangle.
2x° 4 3x° + 90°

=180° (. third angle are given.)

5x°+90° =180°
5x° =180°—90°
x° =90°+5=18°
So, the angles are :
2x° =2x18°=36°
3x° =3x18°=54°

Since, LM || BC and £ ABC =90°
So, £ ALM

Since, sum of angles on a straight line =180°

=90° (Corresponding angle)

LAML+ ZLMC =180°
Z AML +140° =180°
L AML =180°—140°
L AML =40°
In A AML,
LMAL+ L AML+ £ ALM =180°
L MAL+ 40°+ 90° =180°
L MAL =180°—(90° +40°)
ZMAL =180°-130°
L MAL =50°
Similarly, in A ABC,
L MAL+ ZACB + Z ABC =180°
50°+ £ ACB + 90° =180°
ZACB =180°—(90°+ 50°)
Z ACB =180°-140°
ZACB =40°

Hence, £ ALM =90°, £ AML =40°and £ ACB =40°.

Exercise 10.2
ZPQOR, ZQORP and £ RPQ are interior angles.
And, ZPRZ, Z RQOX and £LQPY are exterior angles.

ZACD=ZBAC + £ ABC

ZACD =65°+42
Z ACD =107°
Since, sum of angles on a straight line

ZCBA + ZCBD

[By exterior angle of a triangle]

=180°
=180°
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x°+ 65°
xO

xO

In AABC,

4. (i)

ZCAB + ZCBA + L ACB
3594+ y° 4+ x°

3594 y°+115°

30

y
yo

=180°
=180°—-65°
=115°

=180° [Angle sum property of a triangle]
=180°

=180°

=180°—(115°+35°)

=180°—-150°

=30°

Hence, the measures of x and yis 115° and 30° respectively.

By exteriror angle of a triangle.

ZDAC =ZABC + Z ACB
117° =a°+47°
a® =117°-47°
a =70°
By angle sum property of a triangle
Z4BAC + LABC + L ACB =180°
a®+b°+47° =180°
70°4 b° + 47° =180°
b° =180°—(70°+ 47°)
b° =180°—-117°
b° =63°
(i1) Let the name of the vertex of given figure be 4,8 and D.
In A ABC,
ZLACB + L ABC + LCAB =180° E
a®+45°+115° =180°
a® =180°—(45°+115°)
a® =180°-160°
a® =20°
InAACD ,
ZLCAD + ZACD + £ZCDA =180°
45° + (a®°+ 50)° + LCDA =180° A B D
45°+ a°+50°+ LCDA =180°
45°+20°+50°+ LCDA =180°
ZCDA =180°—(45+ 20+ 50)°
ZCDA =180°—-115°
ZCDA =065°
Now, by exterior angle of a triangle
ZECD =ZCAD + ZCDA
LECD =45°+ 65°
ZECD =110°
5. Z ABE + £ ABC =180°[Linear pair]
120°+ L ABC =180°
ZABC =180°-120°
ZABC =60°



Similarly, L ACD + £ ACB =180°[Linear pair]
110°+ LACB =180°
ZACB =180°—-110°

Z ABC =70°
In AABC,
L ABC+ £ ACB + £LBAC =180°
[By angle sum property of a triangle]
60°+70°+ L BAC =180°
ZBAC =180°—(60°+ 70)°
ZBAC =180°-130°
£ BAC =50°
6. ZLEAF = ZBAC [Vertically opposite angles]
x° =45°
L ACD + £ ACB =180°[Linear pair]
120°+ z° =180°
z° =180°-120°
z° =60°
In AABC,
ZBAC+ £ ABC + L ACB =180°
X°+ »°+z° =180°
45°+ y° + 60° =180°
y° =180°—(45°+ 60°)
y° =180°-105°
yO :750
7. In AABD,
/4 BAD + ZDBA + Z ADB =180°
34DBA+ ZDBA+108 =180°
4 /DBA +108° =180°
4 /DBA =180°-108°
4 /DBA =72°
ZDBA =72°+4
=18°
/BAD =3/DBA
=3x18°=54°
In A ABC,

(L ABD + ZDBC)+ ZBAD + / ACB =180°
(18°+ ZDBC)+ 54° + 75° =180°
ZDBC +147° =180°
ZDBC =180°-147°
ZDBC =33°
In ABDC,
ZCDB + ZDBC + ZDCB =180°
ZCDB +33°+75° =180°
ZCDB =180°—(33°+75°)
ZCDB =180°-108°=72°



ZABC =2DBA + ZDBC
=18°+33°=51°
Hence, Z/CDB =72° «DBC =33°and £ ABC =51°.
8. Let the interior opposite angles be 7x and 8 respectively.

Then, 7x°+ 8x° =135° [By exterior angle of a triangle]
15x° =135°
x° =135°+15
x° =9°

So, the interior opposite angles are :
Tx® =T7x 9°=63°
&r® =8x 9°=72°
9. Let the interior opposite angles be 2x° and 5x° respectively.

Then, 2x° 4 5x° =140°
7x° =140°
x° =140°+7
x =20°

So, the interior opposite angles are : 2x° =2x 20°=40°
5x° =5x%20°=100°
10. Let the interior opposite angles be 2x° and 3x° respectively.

Then, 2x° 4 3x° =125°
5x° =125°
x° =125°+5
x° =25°

So, the interior opposite angles are : 2x° =2x 25°=50°
3x° =3x25°=75°

Exercise 10.3

1. Since, the sum of the lengths of any two sides of a triangle is greater than the

length of the third side.
(a) Yes, (b) Yes (c) Yes (d) Yes
2. InAABC,
Since, the sum of the lengths of any two sides of D C

a trlangle is greater than the length of the third side.
AB+BC>AC ... (i)
Slmllarly,
In ABCD,
BC+CD>BD ... (i)
Adding the equation No. (i) & (ii), we get A B
AB+BC+CD+ DA > AC + BD
3. (@ Yes (b) Yes (¢) Yes  (d) Yes (e) Yes
No
5. If x cm be the length of the third side, we should have :
15+20>x;x+15>20;x+20>15
35>xx>5x>-5
The numbers between 35 and 5 satisfy these.
the length of the third side could be any length between 5 cm and 35 cm.
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6. Suppose such a triangle is possible. Then the sum of the length of any two sides

would be greater than the length of the third side. Let us check this.

(a) Is3+6>7? Yes (b) Is6+7>3?Yes

(¢) Is7+3>6? Yes

o the triangle is possible.

(b) Is3+6>5? Yes (c) Is2+3>5?No
Is6+5>3? Yes the triangle is not possible.
Is54+3>6?7 Yes
the triangle is possible.

Exercise 10.4
1. (a) 5%=2512%=144and 13% =169

Also, 5% + 122 =25+ 44 =169
- 52 +122 =132

Hence, 5, 12, 13 are the sides of a right triangle.
(b) 6% =36,8% =64and 10° =100

Also, 6% + 8% =36+ 64 =100
= 6> + 8% =107

Hence, 6, 8 and 10 are the sides of a right triangle.
(¢) 5% =257°=49and 11?> =121

Also, 52 + 7% =25+49=74
= 52472 2112

Hence, 5, 7 and 11 are not sides of a right triangle.
(d) 8% =64,15% =225and 17> =289

Also, 8% +15% =64 +225=289
= 82 +15% =172

Hence, 8, 15, 17 are the sides of a right triangle.

2. If the square of one side is equal to the sum of the squares of the remaining two
sides, then the triangle is a right angled triangle.

(a) 5% +12% =132 (b) 8% +152 =172
25+ 144 =169 64+ 225=289
169=169 289 =289
So, it is a right angled triangle. So, it is a right angled triangle.
(c) 217 +28% =352 d 6> +8% =10
441+ 784 =1225 36+ 64 =100
1225=1225 100=100
So, it is a right angled triangle. So, it is a right angled triangle.
3. By pythagoras theorem
(a) MN? =MI* +LN? (b) AC?* =4B? + BC?
MN? =142 1 48? AC? =207 +157
MN? =196+ 2304 AC? =400+ 225
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MN? =2500 AC? =625

MN =~/2500 =50cm AC =+/625=25cm
(c) PQ? =PR? +0OR?
PO? =12% + 92
PO? =144 + 81
PO? =225

PO =+225=15cm
(d) Let the vertex be A4, B and C respectively of given figure.

AC? = 4B* + BC? B 2.4 cm C
AC? =(1.0)% + (2.4)
AC? =1+576 g
AC? =6.76 2
AC =676
=2.6cm A
(e) AC? =AE? +EC? () PR?=PQ? +OR?
372 = AE? + 122 20% =PQ? +12?
1369= AE? + 144 400=PQ? +144
AE? =1369-144 PO? =400 144
AE =+/1225 PO?* =256
AE =35cm PO =~/256 =16cm

4. By pythagoras theorem
(Hypotenuse) 2= (Base) 24 (Perpendicular) 2

or H? =a” + b?
(a) H? =24% +10% =576+ 100=676

H? =267 .. Hypotenuse =26 cm
(b) H? =a® +b? =(4.5) +(5.2)*> =20.25+27.04 =47.29

H2:(6.88)2 .. Hypotenuse = 6.88 cm

5. If the square of one side is equal to the sum of the squares of the remaining two
sides, then the triangle is a right angled triangle.

So, (1.5 +(2)* =25
2.25+4 =6.25
6.25 =6.25
Since, both sides are equal. So, it is a right angled triangle.
6. (a) hypotenuse> =202 + 212 =400+ 441= 841

hypotenuse 2 =292
o hypotenuse =29cm
(b) hypotenuse? =8.42 +1.3% =70.56+1.69="72.25

hypotenuse 2 =g5°



hypotenuse =8.5cm
7. Let the length of each side be x cm.

Then, H? =B? +P?
(50) =x? +x2
2% =50
x? =50+2
x? =25
x2 =52

o Each side =5cm
8. Ifc? =a? + b2 , then, given integer are pythagorean triplet.

(a) 13% =52 +12? (b) 252 =7°+ 242
169=25+144 625=49+ 576
169=169 625=625
So, it is a pythagorean triplets. So, it is a pythagorean triplets.
(c) 297 =207 +21° (d 11° =10 + 92
841=400+ 441 121=100+ 81
841=2841 121+ 181
So, it is a pythagorean triplets. So, it is not a pythagorean triplets.
(e) 242 =227 +10% ) 177 =82 +15?
576 =484 + 100 289 =064 + 225
576 # 584 289 =289
So, it is not pythagorean triplets. So, it is pythagorean triplets.
9. By pythagorean theorem
DC? =AC?* + AD? 8 4

(50-x)% =40 + x?
2500 +x2 —2x 50x =1600+ x>

D |E
2500—100x =1600 < i
100x =2500—1600 o E
- ) %
100x =900 00°
— - v
x =900+ 100 C om A
x =9m

Hence, 9 m is the height of the point from the ground.
10. By pythagoras theorem

AC? = 4B? + BC? G |
10> =82 4+ BC? \‘
BC? =100-64 & [
N \
BC? =36 \
BC? =62 “
BC =6m A 8m B

Hence, the height of the wall is 6 m.
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11. By the pythagoras theorem
AC? =A4B? + BC?
132 =52 +BC?

169 =25+ BC?
BC? =169-25
BC? =144 cm?
BC? =12% cm?

BC =12cm

Hence, the height of the wall is 12 cm.
12. AB=30m,DC =15mand AC =36m

Join BD

Then, DE =AC=36m
BE =AB-DC
BE =(30-15)m
BE =15m

Now, ABDE is a right-angled triangle.

By pythagoras theorem

BD? =BE? +DE?
BD? =362 +152
BD? =1296+ 225
BD? =1521
BD =39m

13. By pythagoras theorem
AC? =4B* +BC?

D C
AC? =35% 4127 ]
AC? =1225+144 g
2 i

AC” =1369
AC =37m A~ 3oam B
Hence, the length of diagonal is 37 cm.
MCQs

. ® 2.0 3 @ 4. (b 5. (c) 6. (b)

B

Ta Gy
11 Congruence ™ ‘k-

Exercise 11.1
1. Line segment AB =5.4 cm = line segment LM.

So, (a) and (d) are congruent.
2. ZDEF =/ pgr= Zxyz =50° So, (a), (c) and (d) are congruent.
3. (a), (b), (¢), (e) and (f) are congruent.
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4.

Since, Z ABC = L XYZ

L ABC = /£ XYZ
L ABC =/ XYZ
=85°
85° 85°
B C Y Z
Yes, As ZBOC is added in both sides.
(a) True (b) True (c) False (d) True
(e) False (f) True (g) False (h) False

Exercise 11.2

. (a) IfAABC =APOR

So,A<>P,B->Q,Co R LA=LP, LB=/0, ZC=4R
and 4B =PQ, BC =QR and AC =PR
(b) IfALMN = ACBA
So,L<>C,M <> B, N <> 4;
LM =CB, MN =BA, LN =C4;
LL=/C, LM =/Band LN =£ A4
(c) IfADEF =AXZY
So, D> X, EZ F <Y,
DE = XZ, EF =7Y, DF = XY;
4D=/X,/E=/Zand LF =/4Y
(d) ItAABD = ARST
AR BS, DT,
AB =RS, BD =ST, AD =RT,
LA=LR LB=LC,LD=LT
(a) AABC = APQR [By SAS congruence condition]
(b) AXYZ=ADEF [By ASA congruence condition]
(¢) APOR 2 AXYZ because every angles of both triangles are not equal to

each other.
Since, MN =OR
ZL=90°=/P
LM =20=30° L p

Thus, the correspondence
LMN <> PQR gives a congruence.
Therefore, by ASA congruence condition,
Yes ALMN = APQOR
In ALMN and ALPN, we have
(a) Since, LM =LP =8.5 cm (Given)
ZMLN = ZPLN =45°(Given)
And LN = NL (Common)
Thus, the correspondence LMN <> LPN gives a congruence.
Therefore, by SAS congruence condition.
ALMN = ALNP
(b) In ABCA and A EDF, we have
BC =DE (Given)
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AC =DF (Given)
And £LC =4£D=40° (Given)
Hence, by SAS congruence condition ABCA = AEDF

(¢) In AQPS and ASRQ, we have

ZP =ZR=90° (Given)
PS =0QR=5cm (Given)
0S =S0=7cm (Common)

Hence, by SAS congruence condition AQPS = ASRQ

5. In AABC and AEFD, we have

and

ZB =/F =90° (Given)
BC =FD (Given)

To make the two trianglies congruent their hypotenuse should be equal.
i.e., AC must be equal to DE.

6. (a)

(b)

(©

(d)

(b)

(b)

AB =0R (Given)
LA =Z£Q (Given)
/4B =/P (Given)
Hence, by ASA congruence condition A ABC = AQPR.
LA =28 =40° (Given)
L AOB =Z/COS =40 (Given)
But BO # SO
ASA condition are not satisfy. So, there are not congruent.
/4D =/B=100° (Given)
£LA =/C =20°Alternate angle (Given)
And AC =CA (Common)
Hence, by ASA congruence condition A ABC = AFDE
BC =P0Q=62cm (Given)
ZACB =ZRPQ=30° (Given)
ZABC =ZRQP =130° (Given)
Hence, by ASA congruence condition ABCA = AQPR
BC =DE=72cm (Given)
EF =CA=4.1cm (Given)
And AB =FD=5.8cm (Given)
Hence, by SSS congruence condition A ABC = AFDE.
Since, PO =RS=73cm (Given)
RT =TS =3.1cm (Given)
RT =TQ=35cm (Given)

Hence, by SSS congruence condition ARST = QPT.
In APZY and A XYZ, we have

XY =PZ=45cm (Given)

YZ =7Y =85cm (Common)

And £LX =Z4ZP=90 (Given)
Hence, by SAS congruence condition.

LA =£LZ=90° (Given)

AC #YZ (Given)

Hence, it is not congruent.
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9. DE =QP=6cm (Given)

LE =33°=ZP (Given)
And EF =RP=54cm (Given)
So, ADEF = AQRP
And
DE =QP=LM =6cm (Given)
LE =/P=/L=33° (Given)
But LF =ZR# LM
Hence, (a), (b) are congruent by SAS condition.
10. Z1 =£2 (Given)
/L3 =/4 (Given)
AL =AM (Given)
LB =MB (Given)

Hence, ALAB = A MAB are in congruent by ASA or SAS condition.
11. Since, AB ||CD and AB =CD
ZL ABO = ZDCO (Alternate angle)
AO=0D and BO =CD .. By SSS rule of congruency.
Hence proved, A AOB = ADOC
12. Since, PO || RS, PO =RS and PR =QS are in given.
So, RO =0OR (Common)

". By SSS rule of congruency.
Hence proved, APQS = ASRP
Similarly,
Since, PO ||RS (Given)
PO ||RS (Given)
And PR =0S (Given)
So, PS =SP (Common)
By SSS rule of congruency.
Hence, proved, A PQOS = ASRP
MCQs
1. (a) 2. (¢ 3. (b 4. (d)
_;! e
12 Constructions ™ ‘“-

Exercise 12.1

1. Steps of construction :
1. Draw a line segment AB =5cm. TL fp

2. Make a point P outside this line segment any c D
where in the plane.
3. Draw a line segment passing through P S
intersecting AB at O, making angle POB with A B
AB. Q R
5cm
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With Q as centre and convenient radius, draw an arc cutting PQ and OB at S
and R.

With P as centre and with the same radius draw an arc on the opposite side of
PQ cutting PQ at S.

With a pair of compasses take a radius equal to the length of SR (distance
from R to S).

With the above radius, cut an arc from S on the arc from S interseccting at 7.
Join PT and produce.

Hence, CD is the required parallel line segment.

2. Steps of construction :

1.
2.

7.
8.

Draw a line segment PO =6.2 cm. A6.2em f
Mark a point R below this line any where in a
plane.

Draw a line segment passing through R
intersecting PQ at £, making angle REP with PQ. T
With E as centre and a convenient radius, draw Py 7D

an arc cutting RE and EP at 4 and B. ’

With R as centre and with the same radius draw an arc on the opposite side of
RE cutting RE at C.

With a pair of compasses take a radius equal to the length of 4B (distance
from A to B).

With the above radius, cut an arc from C on the arc from G intersecting at D.
Join R, D and produce. ST is the required parallel line.

3. Steps of construction :

1.
2.

7.
8.

Draw a slanting line RS.

Mark a point X outside this slanting line anywhere
in the plane.

Draw a line passing through X intersecting RS at 4,
making angle XAR with RS.

With A4 as centre and a convenient radius, draw an
arc cutting AB and AR at C and D.

With X as centre and with the same radius draw an
arc on the opposite side of 4B cutting 4B at E.
With a pair of compasses take a radius equal to the length of CD (distance
from C to D).

With the above radius, cut an arc from £ on the arc from £ intersecting at F.
Join BF and produce. PQ is the required parallel line.

4. Steps of constructions :

1.
2.

Draw a line segment XY =6cm.

With X as centre and 2.5 c¢cm radius, draw an VA
arc cutting XY at 4.

At point 4, draw £ ZA4Y =72°.

With A as centre and 4.5 cm radius, draw an v

arc cutting at Z.
With A4 as centre and a convenient radius,
draw an arc cutting AZ at X"
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6. With Zas centre and with the same radius draw an arc on the opposite side of
AZ cutting AZ at P.

7. With a pair of compasses take a radius equal to the length of XX (distance
from X to X).

8. With the above radius, cut an arc from P on the arc from P intersecting at Q.

9. Join ZZ'and produce. ZZ'is the required parallel line.

. Do it yourself.

Exercise 12.2

. Steps of construction : C
1. Draw a line segment AB = 6cm.
2. With A4 as centre and radius 5.5 cm,

draw an arc. 3 cm
3. With B as centre and radius 3 cm,

draw another arc cutting the first arc at

point C. A 6 cm B
4. Join AC and BC.

Then, A ABC is the required triangle.

. Steps of construction :

1. Draw a line segment PO =6.2 cm.

2. With P as centre and radius 4.8 cm, draw an arc.

3.  With Q as centre and radius 5.3 cm, draw another
arc cutting the first arc at point R.

4. Join PR and QR. P 6.2 cm Q
Then, A POR is the required triangle.

. Steps of construction :

1. Draw a line segment LM =7.5 cm.

2. With L as centre and radius 6 cm, draw an arc.

3.  With M as centre and radius 5.8 cm, draw another arc
cutting first arc at NV.

4. Join LN and MN.
Then, ALMN is the required triangle.

L 7.5 cm M

. Steps of construction :
1. Draw a line segment BC =5.2 cm.
2. With B as centre and radius 5.2 cm, draw an arc.
3. With C as centre and 5.2 c¢cm, draw another arc
cutting the first arc at point 4.
4. Join ABand AC.
Then, A ABC is the required triangle.

B 5.2 cm C
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5. Steps of construction :
1.
2.

Draw a line segment OR =7.1 cm.

With Q as centre and radius 6.3 cm, draw
an arc.

With R as centre and radius 6.3 cm, draw
another arc cutting the first arc at point P.
Join PQ and PR.

Then, A POR is the required triangle.

Q 7.1 cm R

Exercise 12.3

1. Steps of construction :

l.
2.

2. Steps of construction :
L.
2.

4.

3. Steps of construction :
1.
2.

Draw a line segment 4AC =5.7 cm.

At A, draw angle of 30° with the help of a
protractor.

With A as centre and radius 4.9 ¢cm, draw an arc
cutting AY at B.

Join BC.

Then, A ABC is the required triangle.

Draw a line segment PR =7.3 cm.

At Q, draw an angle of 45° with the help of a
protractor.

With Q as centre and radius 5.5 cm, draw an arc
cutting QY at R.

Join PR.

Then, A POR is the required triangle.

Draw a line segment LM = 6.4 cm.

At M, draw an angle of 60° with the help of a
protractor.

With M as centre and radius 3.7 cm, draw an arc
cutting MY at N.

Join LM.

Then, ALMN is the required triangle.

4. Steps of construction :

1.
2.

Draw a line segment BC =6 cm. A

At B, draw an angle of 120° with the help

of a protractor.

With M as centre and radius 6 cm, draw an

arc cutting BY at A.

Join AC. 120°

Then, A ABC is the required triangle. B 6 cm C




. Steps of construction :
1. Draw a line segment AC =6.1 cm.

2. At A4, draw an angle of 90° with the help of a protractor.
3. With 4 as centre and radius 7.2 cm, draw an arc cutting

AY at B.
4. Join BC.

Then, A ABC is the required triangle.

. Steps of construction :
1. Draw a line segment OR =4.6 cm.

2. AtQ, draw an angle of 73° with the help of a protractor.

3. WithQas centre and radius 5.7 cm, draw an arc cutting QY

at P.
4. Join PR.

Then, A POR is the required triangle.

Exercise 12.4

. Steps of construction :

1. Draw a line segment LM =7.2 cm.
2. Atpoint L, draw ZMLY = 60°.

3. Atpoint M, draw £ LMX = 60°.

4. LY and MX intersect at Point V.
Thus, ALMN is the required triangle.

. Steps of construction :

1. Draw a line segment PQ = 6.4 cm.
2. Atpoint P, draw ZQPR =30°.

3. Atpoint O, draw £ POR =45°.

4. PX and QY intersect at point R.

Thus, A POR is the required triangle.

. Steps of construction :

1. Draw a line segment AB =5cm.

2. Atpoint 4, draw £ BAX =60°.

3. Atpoint B, draw £ ABY =45°.

4. BY and AX intersect at point C.
Thus, ABC is the required triangle.

YA
1B
=)
(9]
~
~
90°
A 6.1 cm C
Y
P
§
IN
“
A
Q 4.6 cm R

L 7.2 cm M

60°" 45

A 5cm B
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4. Steps of construction :

1.

2.
3.
4.

5. Steps of construction :

1.

2.
3.
4

6. Steps of construction :

1.

2.
3.
4.

1. Steps of construction :
1. Draw a line segment LM =4 cm.
2. AtL draw ZMLN =90°.
3. FromLX, cut off LN =5.2 cm.
4. Join BC.
2. Steps of construction : Ya
1. Draw a line segment AB =5.5 cm. B
2. At P,draw ZQOPR =90°
3. From PY, cut off PR =6.4 cm.
4. Join RQ.

Draw a line segment BC =8 cm.

At point B, draw ZCBA =120°.

At point C, draw £ BCA =30°.

BX and CY intersect at point 4.
Thus, A ABC is the required triangle.

Draw a line segment 4AC =6.4 cm.
At point 4, draw ZCAB =90°.

At point C, draw £ ACB = 60°.

AX and CY intersect at point C.
Thus, A ABC is the required triangle.

Draw a line segment YZ =4 cm.
At point Y, draw £ ZYX =40°.

At point Z, draw £ YZX =140°.
YB and ZA4 intersect at point X A
Thus, A XYZ is the required triangle. Y 4em Z

Exercise 12.5

y 6.4 cm
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3. Steps of construction :

1.

2.
3.
4.

4. Steps of construction :

1.

2.
3.
4

1. Steps of construction :

Draw a line segment 4B =4 cm.
At B, draw £ ABC =90°.

From A, cut off AC =5.5 cm.
Join AC.

Draw a line segment B =4.7 cm.
At C, draw £ BCA =90°.

From CY, cut off AB =6.2 cm.
Join AB.

Exercise 12.6

1. Draw a line segment LM =6cm.
2. AtL, draw £ MLN =90°.
3. With M as centre and radius 8 cm, draw an arc

cutting LY at N.
4. Join MN.

Then, ALMN is the required triangle. .

L 6 cm M
2. Steps of construction : AX

1. Draw a line segment 4B =8.4 cm.
2. AtB,draw £ ABC =90°.
3. With 4 as centre and radius 10.2 cm, draw

an arc cutting BX at C.
4. Join AC.

Then, A ABC is the required triangle.

A 8.4 cm B
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3. Steps of construction : 4
1. Draw a line segment 4B =5.5 cm.
2. AtB,draw £ ABC =90°.
3. With A as centre make another angle
ZLCAB =30°.
4. Join AC and their measure is 6.4 cm.
Then, A ABC is the required triangle.

4. Steps of construction :

; Y\A
1. Draw a line segment CB =5cm.
2. AtB,draw ZCBA =90°.
3. With B as centre and radius 5 cm, draw an arc

cutting BY at 4.
4. Join AC.
Then, A ABC is the required triangle. 00° 450
Yes, this is a right angled triangle. [ 1
C 5cm B
5. Steps of contruction : 1‘

1. Draw a line segment BC =5cm.

2. AtB,draw LCBA=90°

3. With C as centre and radius 6 cm, draw an arc
cutting BY at A.

4. Join AC.
Then, A ABC is the required triangle.

B 5cm C

6. Steps of construction :
1. Draw a line segment BC =4 cm.
2. AtB, draw L CBA =45°.
3.  With C as centre and radius 3 cm, draw an arc
cutting BX at 4.
4. Join AC.
Then, A ABC is the required triangle.

7. Steps of construction :
1. Draw a line segment BC =4.5 cm.
2. At B, draw ZCBA =60°.
3. AtC, draw £ BCA =90°.
4. BX and CY intersect at point 4.
Thus, A ABC is the required triangle.

B 4.5 cm C
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10.

11.

12.

Steps of construction :

1.

2.
3.
4.

Steps of construction :

1.
2.
3.

4.

Draw a line segment BC =5.5 cm.
At B, draw £ CBA =45°.

At C, draw /BCA =45°.

BY and CX intersect at point 4.
Thus, A ABC is the required triangle.

B

Draw a line segment BC =5 cm.

At B, draw £ CBA =90°.

With C as centre and radius 7 cm, draw an
arc cutting CY at 4.

Join AC.

Then, A ABC is the required triangle.

Steps of construction :

1.
2.
3.

Draw a line segment BC =4 cm.

At point B, draw ZCBA = 60°.

With C as centre and radius 6 c¢cm, draw an arc
cutting BY at A.

Join AC.

Then, A ABC is the required triangle.

Steps of construction :

1.
2.
3.

Steps of construction :

1.
2.
3.

Draw a line segment BC =5.5 cm.

At point B, draw £ CBA4 =90°.

With C as centre and radius 7.5 c¢m, draw an arc
cutting BY at A.

Join AC.

Then, A ABC is the required triangle.

Draw a line segment BC =5 cm.

At point B, draw £ CBA4 =30°.

With C as centre and radius 4 cm, draw
an arc cutting BY at A.

Join AC.

Then, A ABC is the required triangle.

.5 cm C

6 cm

AY

5cm

C
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13. Steps of construction :
1. Draw a line segment BC = 6.5 cm.
2. Atpoint B, draw £CBA4 = 60°.
3. AtpointC, draw £ BCA =30°.
4.  BX and CY intersect at point 4.
Thus, A ABC is the required triangle.

B 6.5 cm C

14. Steps of construction :
1. Draw aline BC =6cm.
2. Atpoint B, draw £ CBA4 =45°.
3. Atpoint C, draw £ BCA =30°.
4. BX and CY intersect at point 4.
Thus, A ABC is the required triangle.

15

Exercise 13.1
1. Since, the area of the rectangle =/x b
And the perimeter of the rectangle =2(/+ b)
(a) Given, /[=4.3m, b= 206cm 2. 06m( 1 m=100cm)
Area=(4.3x 2. 06)m =8.858m?
Perimeter =2(4.3+2.06)m=12.72m
(b) Given, /=340cm=3.40m, »=3100mm =3.10m
. Area=(3.40x 3.10)m? =10.54m?
Perimeter =2(3.40+3.10)m=2x 6.5m= 13 m
(¢) Given,/=2m22cm=222m,b=72dm=72m
" Area=2.22x0.72)m? =1.5984 m?
Perimeter =2(2.22+0.72)m=2x 2.94m =5.88m
2. Since, the area of the square = side

And the perimeter of the square =4 side
(a) Given, side —3 6m 3.6x100= 3600m( I m=100cm)

Area = (360) cm? =129600cm?>

perimeter =4 side =4 x 360cm =1440cm
(b) Given, side =44000 mm = 4400 cm
. Area =(4400)% cm? =19360000cm >

Perimeter =4 x 4400 cm =17600 cm

(¢) Given, side=1m 73 cm=173cm

. Area=(173)? cm? =29929 cm?
Perimeter =4 side =4 x 173 cm = 692 cm
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3. (a) Area =256m?
: Area =side?
2 .12
256 m~ =side

side =+/256m
side =16m
And, Perimeter =4 x16m
=64 m
(b) Area =12.25m?

1225 m? =side?

side =+4/12.25m

side =3.5m
And, Perimeter =4 x side
=4x3.5m
=14m
(©) Area =28900cm?

28900 cm? =side?
side =+/28900 cm

=170cm
And, perimeter =4 x 170cm
=680cm
4. The perimeter of a square =48 cm
Let the length of a square be / cm.
: 4 side =48cm
4x] =48cm

| =48+4cm=12cm
Hence, the length of a square is 12 cm.
5. (a) The perimeter of the given figure
=(17+2+5+2+4+2+8+6)cm
=46cm
And the area of the given figure
=[17x 2+12x 2+ 8x 2] cm >

=(34 +24 +16)cm?
=74 cm? 17
(b) The perimeter of the given figure
p g g 3
=(9+3+3+2+3+2+3+3)cm 2
=28em |

And the area of the given figure
=[9% 3+ 3x 2]cm?

=(27+6)cm?
2

=33cm 9
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(c) The perimeter of the given figure |
=(8+2+5+3+3+2+3+3+5+2+8+12)cm 3
=56cm :f
And the area of the given figure [ *
[e— 2
=[8x2+3x3+6x2+3x3+8x2lem? | ?E*
=[16+9+12+9+16]cm?> :f
=62cm? Pl t
cm 5 —I )
8
6. Let the breadth of a rectangular hallway be x m.
Then, the length of a rectangular hallway is 3x m.
So, the perimeter of a rectangular hallway =2(/+ b)
48m =2(x+ 3x)
48 m =2x4x
8& =48m
x =48 m+8
x =6m
Hence, the length =3x =3 x 6 m =18 m and breadth =x = 6m.
7. We have, length =6.8m D C
breadth=5.4m ] H 115 mGT
Area of ABCD =6.8x 5.4m? E E
2 = =
=3672m n 3.8m ‘Il
Area of EFGH =3.8x2.4m? l E F
=9.12m? 2 6.8 m ;

(a) So, the area of the flower bed = Area of ABCD — Area of EFGH
=(36.72-9.12) m? =27.6sq m.
(b) Since, the cost of 1 sq. m of growing grass =% 7
the cost of 9.12 sq. m of growing grass =% 7x 9.12=% 63.84
8. We have, length of aroom =8.4m
breadth of a room =4m
Therefore, the area of a room =8.4x4m? =33.6m?

=33.6x 10000cm? =336000cm?
The area of one piece of marble =60x 40 cm?

=2400cm 2

(a) The number of marble pieces The area of a room

The area of one marble piece
336000
2400
(b) The cost of 1 marble piece of flooring =3 35.50
: the cost of 140 marble pieces =3I 140x 35.50
=3 4970

=140
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. Since,

. (a) The area of the shaded part =1.5x 4 cm?
=6.0cm?

(b) The area of the shaded part =4 x (38.5x 33.5) m?
=4x1289.75m>
=5159m?

Exercise 13.2

Area of the parallelogram = (base x height)
Area of PORS =PQx ST
=30x 15cm?

=450cm?

The area of the parallelogram ABCD = AB x CT

=6.5x3.5cm?
=22.75cm?
. The corresponding length of the parallelogram D C
=(71.25+7.5)cm
=9.5cm
AT B

The side of a square =40m
the area of a square = side?
=40? m? =1600m?
the area of a square =the area of a parallelogram
1600 m? =base x altitude
1600 m? =50x altitude
altitude =(1600+ 50)m =32m
Hence, the corresponding height of the parallelogram is 32 m.
The height of parallelogram = (2880 + 120)cm =24 cm

Since, PS =RQ =26 cm and ST =24 cm
by pythagoras theorem
pPS? =ST% + PT?
26 =242 + pr?
676 =576+ PT>
PT? =676-576

PT? =100
PT =+/100
PT =10cm



6. The area of parallelogram

=PQOx ST :
=18x 8cm? {8 cm 10 em
=144 cm? ,

Therefore, the distance between PS and QR. P T 18 cm Q

= Area of parallelogram + QR
=(144 +10)cm =14.4 cm
7. The height of smaller side = Area of the parallelogram + AB
=(12900+172)m=75m
Similarly,
The height of bigger side = Area of the parallelogram + BC
=(12900+150)m =86m
Hence, the corresponding height of bigger and smaller sides is 86 m and 75 m

respectively.
Exercise 13.3
1. Since, the area of the triangle =% base x altitude
(a) Given, base =35cm,
altitude =15cm
the area of the triangle :% x 35x 15cm?
=35x 7.5¢m?
=262.5¢m>
(b) Given, base =47m,
altitude =33m
Area of the triangle =% x 47x 33m?
=47x16.5m>
=775.5m?
2. The area of a triangle =220 cm?
2

altitude =11cm
base =?
base =the area of a triangle + altitude
=(220+11)cm =20cm
Hence, the length of the base of a triangle is 20 cm.
3. base =60m,

altitude =15m
The area of cloth =% x 60x 15m?2

=30x15m? =450m?
the cost of printing 1 m? of cloth =% 1.50



the cost of printing 450 m? of cloth =% 1.50x 4.50=% 675

4. Each side of an equilateral triangle =20cm
The area of an equilateral triangle = \f a? :f (20)2 cm?
= *45 x 400cm?

=/3x100cm? =173.20cm?

And the height of the triangle =(2x 173.20+20)cm
=(346.4 +20)cm

=17.32cm
5. The area of a triangle =216 cm?
base =24 cm
altitude =?
altitude =area of a triangle + base
=(216+24)cm
=9cm

6. Let the altitude of a triangle be x m.
Then, the base is 4x m.

éx x 4x =(900+ 4.5)
1

“x 4x% =200
2
2% =200
x? =200+2
x% =100
x =100
x =10m

Hence, the altitude of triangular field is 10 m.
7. The perimeter of an equilateral triangle =18 cm

3side =18cm
side =(18+3)cm
=6cm

the area of an equilateral triangle = \46 side?

3

=2 5 6% cm?
4

=/3x9cm?

=15.58cm?
8. Let the base and height of a triangle be 3x and 2x respectively.

Therefore, % 3xx 2x =108cm?

3x2 =108cm?
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10.

11.

12.

13.

x? =36cm?

x =+/36cm
x =6cm
So, its base =3x=3x 6¢cm
=18cm

height =2x=2x 6cm=12cm
The area of the parallelogram = Area of A PSR + Area of APOR

:(;x 72x 24+%>< 72x 24jcm2

=(72x 12+ 72x 12)cm?

=1728cm?
Let the height of a triangular field be x m.
Then, the base of a triangular field is 4x.
So, the area of a triangular field :%x x 4x
6609.90 + 367.20 =2x*
18 =22
2

x° =18+ 2=9hectare
x =+/90000 (" 1 hectare = 10000m2)
x =300m
Thus, the base are :
4x =4x300m=1200 m
the height are : =x=300m
The area of right triangle board = (1050 + 4.8O)m2 =218.75m?>
the base of the triangle =2 x the area of right triangle + height
=(2x218.75+17.5)m
=(4375+17.5)m=25m
Hence, the base of the triangle is 25 m.

The area of the right angled triangle A

:1 base X height
2
:G x 15 12)cm2
5 90°
=15x 6=90cm Bl C
15 cm
The area of a right-angled triangle =103.35 cm?

one side =15.9cm
other side =7?

the area of a right-angled triangle :% one side x other side

103.35 :% 15.9 x other side



other side =(206.70 +15.9)m
other side =13m
Hence, the other side of given triangle is 13 m.
14. The area of quadrilateral ABCD =area of AADC + area of AABC

:(1><36>< 18+ L x 36x 16jcm2
2 2

=(36x 9+36x 8)cm?
=(324 +288)cm? =612cm?
15. Since, the area of a triangle = the area of square.

%x base x altitude = side 2

% x 72x altitude =48>
36x altitude = 2304 cm?
altitude =(2304 + 36)cm =64 cm
Exercise 13.4
1. Since, the circumference of the circle = 2nr=nD
(@) D=21lcm (Given)
the circumference of the circle = 2—72 x21lecm=22x 3cm=66cm
(b) D=6.3cm (Given)
the circumference of the circle =2—72 x 63cm=22x0.9cm=19.8cm

2. (a) The circumference of a circle =2nr

6.38 =2><2—72><r

7x 6.38 =44r
44.66
r =——cm
44
r =1.015cm
the diameter =2x r=2x1.015¢cm
=2.03cm.
(b) The circumference of a circle =2nr
2nr =28.6cm

2><2—72><r =28.6cm

44r =28.6x 7Tcm

r = 28.6x 7cm=4.55 cm

the diameter =2x r=2x4.55cm=9.10cm.



3. The circumference of first circle =2my
2nrp =44 cm

2% g><r1 =44
7
ﬁ><r1 =44
7

7 =7cm
The circumference of second circle = 2nr,
2nr, =110cm

2><2—72>< r, =110cm
rn =2.5x7=17.5cm

So, the difference =17.5—-7=10.5cm
4. The ratio between the diameter of two circles 5:6

Dy:D, =5:6
So, the ratio between circumference =nD; :nD, =D;:D, =5:6
5. The diameter of a wheel =1.26m
the circumference of a wheel =2nr
=nD
22

_7>< 1.26m=22x0.18m=3.96m

the distance covered by wheel in 500 revolutions
=500x% 3.96cm =1980cm

6. The perimeter of a triangular wire =the circumference of a circle

28.26 cm =2mr
2826 cm =nD ("~ D=2r)
28.26 cm =2—72D
D - 28.26x 7
22

D =899cm=9cm
Hence, the diameter of the circle is 9 cm.
7. The radius of circular park =420m
the circumference of circular park =2nr

=2x 2772>< 420m

=2x22%x 60m=44x 60m=2640m
the distance covered by a boy in one round =2640m
the distance covered by a boy in 4 round =2640x 4 m=10560m =10.560km

But, speed = 3 km/h (Given)

. Total distance covered by 4 round
Time =

Speed
~10.560

hours = 3.52 hours
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8. The circumference of outer edge =2nR

7
30x 7 =D,
D; =210cm

Since, D, =150cm
and Dl > D2 660 cm
So,
the width of the parapet = LzDZ)
_210-150) 60 o 30em
2 2
=(210-150)cm/2 =60cm/2 =30cm
9. r =4.2cm (Given)
The area of a circle =
22 2
=—x (42
Z (4.2)
:272 x 4.2x 42=5544 cm?
10. The area of a circle =1386cm >
2r =D=7?
The area of a circle =2
w? =1386
22007 Z1386
7
5 1386x 7
14 =
22
r? =63x7
¥ =441
r =+441=21cm

D =2r=2x2lcm=42cm
Hence, the diameter of a circle is 42 cm.
11. n =15cm,» =18cm
Since, 1 <n
So, we know that,
2

the area of aring = n(rz2 -5 )

~ 2 a8? —15%)
7
:%2 « (324 — 225)

:2—72>< 99=310.86 cm >
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12. The circumference of a circle =110cm

2nr =110cm
2% gr =110cm
7
gr =55cm
7
gr =55cm
7
zr =5cm
7
5x 7
=
2
35
r =—cm

2
the area of a circle =2—72 X (325J cm?

22 35x35 11x5x35 o
=—X = cm
7 4 2

3333 em? =962.5cm?

13. The given ratio of radii of the two circles =3:5

ie., Rir =3:5
7 : 3 2
the ratio of their arecas = nrlz : nr22 =(1] :(j =9:25
p)
14. The area of a rectangular sheet =7m x 5 m
=35m? .
And the area of a circle =’ ”
_22 x2.1x 21 —

7 m

=22%0.3% 2.1=13.86m>
So, the area of the remaining sheet = the area of complete sheet — the area of a circle
=(35-13.86)m?> =21.14m?
15. Let the outer and inner radii of the well be R meter and » meter respectively.
Then, 2nR =660

R =660x " x L =105m
22 2
And 2r =150m
r =75m

The width of the well =(R —r) =(105-75)m =30m
Hence, width of the well is 30 cm.

MCQs
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