Unit 6(Triangles)

Multiple Choice Questions (MCQs)

Question 1:

The sides of a triangle have lengths (in cm) 10, 6.5 and a, where a is a whole number. The
minimum value that a can take is

(@) 6 (b) 5 (c)3 (d)4

Solution :

(d) As we know, sum of any two sides in a triangle is always greater than the third side.

So, only 4 is the minimum value that satisfies as a side in triangle.
10 < 6.5+ 4
6.5<10+4
4 < 10+6.5

Question 2:
ADEF of following figure is a right angled triangle with ZE = 90°.
What type of angles are £D and ZF

E F

(a) They are equal angles (b) They form a pair of adjacent angles
(c) They are complementary angles (d) They are supplementary angles
Solution :

(c) Since, £D and £ZF are complementary angles.

In ADEF,

2D+ LE + £F =180° [angle sum property of a triangle]
= D+ 90° + £F =180" [ £E = 90°, given)]
= £D + £F =180° - 90°
= D+ £F =90°

Note Two angies whose measures add to 180° are known as supplementary angles and
two angles whose measures add to 90° are known as complementary angles.

Question 3:
In the given figure, PQ = PS. The value of x is



X
10° 050 .
Q S
(a} 35° (b) 45° {c) 55° (d) 70°
Solution :
(b) InAPQS,
110° + £1=180° {linear pair of angles]
= Z1=180° - 110°
= 2=70°
110°
Also, Li=22=70° [+ PQ =PS]

As we know, the measure of any exterior angle of a triangle is equal to the sum of the
measures of its two intericr opposite angles.

& £L2=x+25°
= 70°=x+ 25° [ £2 =707
= x=70°=25°
= x = 45°
Question 4:

In a right angled triangle, the angles other than the right angle are
(a) obtuse (b) right (c) acute (d) straight

Solution :
(e) Inright angled AABC, ZB =9
LA+ 2B+ £C =180° [angle sum property of a triangle]
A
B c
= LA+ 90° + £C =180°
= LA+ £C =180° - 90° = 90°

Hence, in a right angled triangle, the angles other than the right angle are acute.

Question 5:

In an isosceles triangle, one angle is 70°. The other two angles are of
(i) 55° and 55°

(i) 70° and 40°

(iii) any measure

In the given option(s) which of the above statement(s) are true?

(a) (i) only (b) (ii) only
(c) (iii) only (d) (i) and (i)
Solution :

(d) As we know, the sum of the interior angles of a triangle is 180°.



(i) According to the question,
70° + 55° + 55% =180°

A

B C
(i) According to the question,
70° + 70° + 40° =180°
(i) Not possible, because two angles must be equal in an isosceles triangle.
S, (i} and (i) can be possible.

Question 6:

In a triangle, one angle is of 90°. Then,

(i) the other two angles are of 45° each.

(i) in remaining two angles, one angle is 90° and other is 45°.

(iif) remaining two angles are complementary.

In the given option(s) which is true?

(a) (i) only (b) (i) only (c) (iii) only (d) (i) and (ii)
Solution :

(c) In a right angled AABC,

£B=190°
A
B Cc
As we know,
LA+ £B+ £C =180° [angle sum property of a triangle]
= LA+ 080° + £C =180°
= LA+ £C =180° — 90° = 80°

Hence, remaining two angles are complsmentary.

Question 7:

Lengths of sides of a triangle are 3 cm, 4 cm and 5 cm. The triangle is

(a) obtuse angled triangle (b) acute angled triangle

(c) right angled triangle  (d) an isosceles right triangle

Solution :

(c) Since, these sides satisfy the Pythagoras theorem, therefore it is right angled triangle.
Lengths of the sides of a triangle are 3 cm, 4 cm and 5 cm.

According to Pythagoras theorem,

P4 4=6
= 9+16=25
= 2525 (satisfied)

Note: The area of the square built upon the hypotenuse of a right angled triangle is equal to
the sum of the areas of the squares upon the remaining sides is known as Pythagoras
theorem.

Question 8:
In the given figure, PB = PD. The value of x is



(a) 85° {b) 90° (c) 25° (d) 35°
Solution :
(c) InAPBD, Z1+120° =180° {linear pair]
Z1=180"-120° = 60°
Also, L= 22 =60° [+ PB= PO

E B D C

Also, 22 + £3=180° [linear pair]
=3 BO° + £3=1B0" = £3=180°- 60°

= £3=120°

In APDC, 35° + L3+ x°=180° [angle sum property of a triangle]
= 35° + 120° + x° = 180°

= 155° + x°=180° = x°=18B0"-155°

= x =25°

Question 9:

In A POR,

(a) PQ — QR > PR (b) PQ +QR<PR

(c) PQ-QR< PR (d) PQ +<PR<QR

Solution :

(c) As we know, sum of the lengths of any two sides of a triangle is always greater than the
length of the third side.

P
Q R
In APQR, PR+ QR > PQ
= PR=>PQ-QR
= PQ-0QR<PR

Question 10:

In A ABC,

(a) AB+BC> AC (b) AB + BC< AC
(c) AB+AC <BC (d) AC + BC< AB
Solution :

(a) As we know, sum of any two sides in a triangle is always greater than the third side.



In AABC,
AB+ BC > AC

Question 11:

The top of a broken tree touches the ground at a distance of 12 m from its base. If the tree is
broken at a height of 5 m from the ground, then the actual height of the tree is

(@ 25m (b) 13 m (c)18 m (d) 17 m

Solution :

(c) Let AB be the given that tree of height h m, which is broken at D which is 12 m away from

its base and the height of remaining part, i.e. CSis 5 m.
A

hm

ul

B 12m L

Now, AB=AC + BC

= AC=AB-BC=h-5

= AC=CD=h-5 L)

In right angled ABDC, CD? =CR? + BD? [by Pythagoras theorem)
= (h- 5P = (5F + (12 [from Eq. (i}]
(h—5F =26+ 144
(h— 5 =169
h-5=4+168 =13
h=13+5
h=18m
Hence, the height of the tree is 18 m,

Lsuv o

Question 12:

The AABC formed by AB=5cm, BC=8cmand AC=4cm s

(a) an isosceles triangle only (b) a scalene triangle only

(c) an isosceles right triangle (d) scalene as well as a right triangle
Solution :

(b) (i) It's not isosceles triangle as all the sides are of different measure.
(ii) It's not right triangle, since it does not follow Pythagoras theorem.

B--—ﬂ cm———+ c
42+ 52 =8
= . 16+25=064
= 41 # 64 (not satisfied)

Hence, it is a scalene triangle as all the sides are of different measure.

Question 13:
Two trees 7 m and 4 m high stand upright on a ground. If their bases (roots) are 4 m apart,
then the distance between their tops is



@3m ®M)5m ((©4m (d)11m

Solution :

(b) Let BE be the smaller tree and AD be the bigger tree. Now, we have to find AB (i.e. the
distance between their tops).

A

-
E e D
By observing,
ED=BC=4mand BE=CD=4m
In AABC, BC=4m
and AC=AD-CD=(F-4m=3m
In right angled AABC,
AB? = AC? 4 BC? = 4% + 3° [by Pythagoras theorem)
=16+ 9
= ABE =25
= AB= 25
= AB=5m

Therefore, the distance between their tops is 5 m.

Question 14:

If in an isosceles triangle, each of the base angle is 40°, then the triangle is
(a) right angled triangle (b) acute angled triangle

(c) obtuse angled triangle  (d) isosceles right angled triangle

Solution :

(c) As we know, the sum of the interior angles of a triangle is 180°.

A
8 /N40° 407\ e
In AABC,
) LA+ LB+ £C =180° [angle sum property of a triangle]
= LA + 40° + 40° =180°
= LA =180° - 80
= LA =100° [obtuse angle]

Therefore, it is an obtuse angled triangle. Since, it has one angle which is greater than
80°.

Question 15:

If two angles of a triangle are 60° each, then the triangle is
(a) isosceles but not equilateral (b) scalene

(c) equilateral (d) right angled

Solution :



{c) InAABC,
LA+ £B+ £C=180°  [angle sum property of a triangle]

= ZA + B0 + 60° = 180° [+ £B = £C = 80° given]
= ZA +120° =180°
= LA = B0°
A
BﬁD“ 607, c

Since, all the angles are of 60°. So, it is an equilateral triangle.

Question 16:

The perimeter of the rectangle whose length is 60 cm and a diagonal is 61 cm is
(a) 120 cm (b) 122 cm (c)71lcm (d) 142 cm
Solution :

(d) Given, length of rectangle = 60 cm and its diagonal = 61 cm,

D / C
5’\0‘“ 1

/ a
A+——p0crm——*B

Let the breadth of a rectangle be x cm.

In right angled AABC,

= (AC) = (ABf + (BC)?

= (BCY = (ACY + (ABJ® [oy Pythagoras theorem]
= x? = (617 - (80)* = 3721 - 3600= 121

= x=-121=11cm

. Breadth of rectangle = 11cm and length of rectangle = 60 cm
Now, perimeter of rectangle = 2(1 + b}

=2(60+ 11)=2x71

=142cm

Question 17:
In APQR, if PQ = QR and £Q =100°, then 4R is equal to
(a) 40° (b)80° (c) 120°  (d) 50°

Solution :
{a) InAPQR, PQ=QR [given]
Let ZP=4R=x
ID
o v
As we know |
ZP+ £Q + £R =180° [angle sum property of a triangle]
= z+100° + x = 1B0° [+ £Q = 100°, given]
= 2x + 100° = 180°
= 2x = 80°
= x = 40°
Hence, ZP = ZR = 40°
Question 18:

Which of the following statements is not correct?

(a) The sum of any two sides of a triangle is greater than the third side
(b) A triangle can have all its angles acute

(c) A right angled triangle cannot be equilateral

(d) Difference of any two sides of a triangle is greater than the third side



Solution :
(d) The difference of the length of any two sides of a triangle is always smaller than the
length of the third side.

Question 19:
In the given figure, BC = CA and £A =40°. Then, LACD is equal to
A
407
8 s D
{a) 40° (b} 80° (c) 120° (d) 60°
Solution :
(b) Given. BC =CA,
) £B=ZA = 40° [~ opposite angles of two equal sides are equal]

As we know, the measure of any exterior angle of a triangle is equal to the sum of the
measure of its two interior opposite angles.

So, LACD = ZA + £B=40° + 40°
= ZACD = 80°
Question 20:

The length of two sides of a triangle are 7 cm and 9 cm. The length of the third side may lie
between

(@ lcmand10cm (b)2cmand 8 cm

(c)2cmand 16 cm (d) 1 cm and 16 cm

Solution :

(c) The third side must be greater than the difference between two sides and less than the
sum of two sides.

Sum of two sides =7 +9 =16 cm

Difference of two sides =9 -7 =2cm

So, length of the third side must lie between 2 cm and 16 cm.

Question 21:
From the following figure, the value of x is

{a) 75° (b) 90° ¢ {c) 120° (d) 60°

Solution :

(c) InAABC, ZCAB + ZABC + £BCA =180° [angle sum property of a triangle]
= 25° + 35° + LBCA =180°
= ZBCA =180~ 60°
= ZBCA =120°
Also, ZBCA is an exterior angle.
LBCA= D+ y
= y=£BCA- £ZD=120°-60° [-Z£D = 60" given]
= y = 60°
Now, £x and Zy form a linear pair
y x + y=180°
= x + 60° = 180°
= x =180° - 60° =120°

Question 22:



In the given figure, the value of
LA+ LB+ LC+ LD+ LE+ LF is

A
F £
B C
D
(a) 190° {b) 540° {c) 360° {d) 180°

Solution :
As we know, sum of all the interior angles of a triangle is 180°.

In AABC, LA+ £B+ £C =180° [interior angles of AABC] ...{i)
In ADEF, LD+ LE + £F =180° [interior angles of ADEF] ...(ii)
On adding Egs.{i) and (i}, we get
LA+ LB+ £C+ £D+ LE + £F =180° + 180°
= 360°

Question 23:

In the given figure, PQ = PR, RS = RQ and ST || QR. If the exterior ZRPU is 140°, then the
measure of LTSR is

{a) 55° {b) 40° (c) 50 (d) 45°

Solution :
(b) Here,

L1+ £ZP =180° [linear pair}
= 1+ 140° = 180°



o £1=180° - 140°

= L1=40°
Since, PQ=PR
L0=4LR=x [say]
In APQR, ZP+ £Q+ £ZR=180°  [angle sum property of a triangie]
= 40° + x + x =180°
= 2x =180°- 40° = 2x=140°
= x=70°
So, ZQ=/R=70
Given that, RS =RQ
L2=23=T0°
In ASQR, £2+ £3+ £4=180°  [angle sum property of a triangie]
= T70° + 70° + £4=180°
= 24 =180° - 140°
= L4 =40°
Also, ST||QR [given]
MNow, L4 = L6=40° [alternate interior angles]
: £TSR = 40°
Question 24:
In the given figure ZBAC =90°, AD L BC and £BAD =50°, then LACD is
A

-~
s

{a) 50° {b) 40°
(c) 70° (d) 60°
Solution :
(a) Given, £BAC =90° AD 1 BC and £BAD = 50°
In AABD, ZABD + £DAB + £ADB =180° [angle sum property of a triangle]
= ZABD + 50° + 90° = 180°
= ZABD + 40°=180° = ZABD=180°- 40°
= £ABD = 40°
Now, in AABC, LA+ £B+ £C =180° [angle sum property of a triangle]
= 90° + 40° + £C =180°
= £C =180° —130°
= £C =50°
ZACD = 50°
Question 25:
If one angle of a triangle is equal to the sum of the other two angles, the triangle is
(a) obtuse (b) acute (c) right (d) equilateral
Solution :

Let A, B and C be the angles of the triangle. Then, one angle of a triangle is equal to the
sum of the other two angles,

ie. LA=/LB+ LC ..(0)
As we know, LA+ £B+ £C =180° [angle sum property of a triangle]
= LA+ LA =180° [from Eq. (i}}
= 2/A=180° = /A= ‘320

=2 LA =90

Hence, the triangle is right angled.

Question 26:

If the exterior angle of a triangle is 130° and its interior opposite angles are equal, then
measure of each interior opposite angle is

(a) 55° (b) 65° (c) 50° (d) 60°



Solution :

(b) As we know, the measure of any exterior angle is equal to the sum of two opposite
interior angles.

Let the interior angle be x.

Given that, interior opposite angles are equal.

130°=x+=x
= 130°=2x = x=130°
= x = 65°%

Hence, the interior angle is = 65°.

Question 27:
If one of the angle of a triangle is 110°, then the angle between the bisectors of the other two
angles is
(a) 70° (b) 110° (c)35°  (d) 145°
Solution :
(d) InAABC; ZA=110° [given]
A
LN
®,
2 A
=) L)
We know, that LA+ £B+ £C =180° [angle sum property of a triangle]
= ZB+ LC=180°"- LA
= B+ £ZC =180° - 110°
= LB+ L0 =70° A0
- g_ B+ %.{C = 329 - 35° [-Eq. (i is divided by 2]
- %(431» £C)=35°
Now, in ABOC,
£ZBOC + £0BC + £Z0CB=180° [angle sum property of a triangle] .. (i)
= £BOC + % (£B+ £C)=180°

[+ OBand OC are the bisectors of #Band £C, then #0BC = %dﬂ and £0CB= %AC]

= £B0OC + 35°=180°

=3 £B0OC =180° - 35°

= £ZBOC =145°
Question 28:

In AABC, AD is the bisector of ZA meeting BC at D, CF_L AB and E is the mid-point of AC.
Then, median of the triangle is

(a) AD (b) BE (c) FC (d) DE

Solution :

(b) As we know, median of a triangle bisects the opposite sides.

A
7 E
B 5 c
Hence, the median is BE as AE = EC.
Question 29:
In APQR, if £ZP =60° and £Q = 40°, then the exterior angle formed by producing QR is
equal to

(a) 60° (b) 120°



(c) 100° (d) 80°

Solution :

(c) As we know, the measure of exterior angle is equal to the sum of opposite two interior
angles.

In APQR, £x is the exterior angle.
So, Zx= 2P+ 2Q
- 600 + 409 - “mG

Question 30:

Which of the following triplets cannot be the angles of a triangle?
(a) 67°, 51°, 62°

(b) 70°, 83°, 27°

(c) 90°, 70°, 20°

(d) 40°, 132°, 18°

Solution :

(d) We know that, the sum of the interior angles of a triangle is 180°.
Now, we will verify the given triplets :

(a) 67°+ 51°+ 62° = 180°

(b) 70° + 83° + 27° = 180°

(c) 90° + 70° + 20° = 180°

(d) 40° + 132°+ 18° = 190°

Clearly, triplets in option (d) cannot be the angles of a triangle.

Question 31:

Which of the following can be the length of the third side of a triangle whose two sides
measure 18 cm and 14 cm?

@4cm (b)3cm (c)5cm (d)32m

Solution :

(c) As we know, sum of any two sides of a triangle is always greater than the third side.
Hence, option (c) satisfies the given condition.

Verification

18+14 >5

18+5>14

5+ 14> 18

Question 32:

How many altitudes does a triangle have?

(@1 (b) 3 (c)6 (d)9
Solution :

(b) A triangle has 3 altitudes

Question 33:

If we join a vertex to a point on opposite side which divides that side in the ratio 1:1, then
what is the special name of that line segment?

(a) Median (b) Angle bisector (c) Altitude (d) Hypotenuse
Solution :

(a) Consider AABC in which AD divides BC in the ratio 1:1.



-

B 19 C
Now, BD:DC=1:1
BD 1
= — -
Dc o1
BD=DC

Since, AD divides BC into two equal parts, Hence, AD is the median.

Note: The line segment joining a vertex of a triangle to the mid-point of its opposite side is
called a median.

Question 34:
The measures of Zx and Zy in the given figure are respectively
P
{a) 30°, 60° (b) 40°, 40° (c) 70°, 70° (d) 70°, 60°
Solution :

(d) As we know,
Measure of exterior angle = Sum of the opposite interior angles

= SR=2P+ 20

= 120° = x + 650° [~ ZR =1207]
= x =120° - &50°

= =70

Now, the sum of the interior angles of a triangle is 180°.
) x + y+ 50° =180°

= 70° + y + 50° = 180°

= 120° + y = 180°

= y =180° -120°
= y=60°
Question 35:

If two sides of a triangle are 6 cm and 10 cm, then the length of the third side can be

(& 3cm (b) 4 cm

(c)2cm (d)6cm

Solution :

(d) As we know, sum of any two sides of a triangle is always greater than the third side. So,
option (d) satisfy this rule.

Verification

6+6>10

6+ 10> 6

10+ 6> 6

Question 36:

In a right angled AABC, if £B =90°, BC =3 cm and AC =5 cm, then the length of side AB is
(a) 3cm (b) 4 cm

(c)5cm (d)6cm

Solution :

(b) Since, A ABC is a right angled triangle.



N
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In right angled A ABC,

AC? = AB? +BC? [by Pythagoras thecrem)
= 5 = AB® + 32 [+AC = 5¢cm and BC = 3¢m, given)
- AB? =25-9
= AB? =16 = AB=+16
= « AB=4cm
Question 37:

In a right angled A ABC, if £B = 90°, then which of the following is true?
(a) AS? = BC? + AC?

(b) A C? = AB? + BC?

(c) AB=BC + AC

(d)y AC=AB +BC

Solution :

(b) According to Pythagoras theorem,

(Hypotenuse)? = (Perpendiculai)® + (Base)®

=4 AC? = AB? + BC?
A

8 c

Question 38:
Which of the following figures will have it's altitude outside triangle?

Solution :

(d) As we know, the perpendicular line segment from a vertex of a triangle to its opposite

side is called an altitude of the triangle.

JANNNAN

(d)
Question 39:
In the given figure, if AB || CD, then
@) £2 =3 {b) £1=£4
) £d=2L1+ £2 (d) 21+ £2=£3+ £4
Solution :

(d) Given, AB || CD and AC is the transversal.



So, L= 23 [alternate interior angles]
Also, in AMABC, 3+ 4=+ 22 '
[+ exterior angle = sum of two opposite interior angles] .

Question 40:

In AABC, £A = 100°, AD bisects ZA and AD L BC. Then, 4B is equal to

(a) 80° (b) 20° (c) 40° (d) 30°

Solution :

{¢) Given, £ZBAD = Z#DAC = 50° [- ADbisects £ Aand £A = 1007
and ZBDA = ZADC = 90° [-AD 1 BC]
Now, in AABD,

£ABD + £BAD + £BDA =180° [angle sum property of a triangle]
= ZABD + 50° + 90° = 180°
= ZABD + 140° = 180°
= ZABD =180° — 140°
= ZABD = 40°
Question 41:

In AABC, LA =50°, £B = 70° and bisector of ZC meets AB in D as shown in the given
figure. Measure of ZADC is

A
A
70° \
B c
{a) 50° (b) 100° (c) 30° (d) 70°
Solution :
(b) In AADC,
LADC + £DAC + £ZACD =180° [angle sum property of a triangle]
= ZADC + 50° + £ACD = 180° [ £DAC = 507
= ZACD =130° = £ADC i)
In ADBC, ZADC = £DBC + £BCD
[ exterior angle is equal to sum of oppaosite interior angles]
= ZADC =70° + LACD [~ £ACD = £BCD)]
= ZADC =70° + 130° — £ADC [from Eq. {i)]
= ZADC = 200° - £LADC
= 2 ZA0DC = 200°
= £ADC = 20%
= £ADC =100°
Question 42:

If for AABC and ADEF, the correspondence CAB ~ EDF gives a congruence, then which of
the following is not true?

(a) AC =DE (b) AB = EF (c) LA= LD (d) LC=LE
Solution :

(b) Two figures are said to be congruent, if the trace copy of figure 1 fits exactly on that of



figure 2. A D

g c F E
Now, if AABC and A DEF are congruent, then
AB=DF, BC=EF
AC=DE, £A=:D
ZB=sF, 2C=/E
Hence, option (b) is not true.

Question 43:
In the given figure, M is the mid-point of both AC and BD. Then,
A D
> d
J
B c
(@) L1=£2 b) L1=24 €) £2=24 d) £1=£3
Solution :
(b) In AAMBand ACMD, AM = CM [M is the mid-paint]
BM = DM [M is the mid-point]
ZAMB = £CMD [vertically opposite angles]
By SAS congruence criterion,
AAMB = ACMD
L= L4 [by CPCT)
Question 44:

If D is the mid-point of side BC in AABC, where AB = AC, then ZADC is
(a) 60° (b) 45° (c) 120° (d) 90°

Solution :
(d) In AADBand AADC, BD=DC [Dis the mid-point]
AB=AC [given]
AD = AD [common side]
A
B D C
By SSS congruence criterion, AABD = AACD
ZADB = £ADC [by CPCT]
We know that, ZADB + £ADC =180° [linear pair]
- 2 ZADC =180° [ £ADB = ZADC]
= ZLADC = 90°
Question 45:

Two triangles are congruent, if two angles and the side included between them in one of the
triangles are equal to the two angles and the side included between them of the other
triangle. This is known as the

(a) RHS congruence criterion (b) ASA congruence criterion
(c) SAS congruence criterion (d) AAA congruence criterion
Solution :

(b) Under ASA congruence criterion, two triangles are congruent, if two angles and the side
included between them in one of the triangles are equal to the two angles and the side
included between them of the other triangle.



Question 46:
By which congruency criterion, the two triangles in the given figure are congruent?

P
acm acm
R 5
becm bcm
Q
{a) RHS {b) ASA
{c) S85 (d) SAS
Solution :
(c) In APQR and APQS,
PR =PS =acm
RQ=5Q=bcm

PQ =PQ =Comman line segment
By SSS congruence criterion,

APQR = APQS
Question 47:
By which of the following criterion two triangles cannot be proved congruent?
(a) AAA (b) SSS
(c) SAS (d) ASA
Solution :

(a) AAA is not a congruency criterion, because if all the three angles of two triangles are
equal; this does not imply that both the triangles fit exactly on each other.

Question 48:
If APQR is congruent to ASTU as shown in the given figure, then what is the length of TU?
P
5¢cm 5cm
Q 6 om R S T
{@) 5 em {b) 6 cm
(c) 7 cm {d} Cannot be determined
Solution :
(b) Given that, APQR= ASTU
= PQ=ST
= QR=TU
= PR =5U
Hence, TU =QR =6cm
Question 49:

If AABC and ADBC are on the same base BC, AB = DC and AC = DB as shown in the given

figure, then which of the following gives a congruence relationship?
A D

B C
(a) AABC = ADBC (b) AABC = ACBD
(c) AABC = ADCB {d) AABC = ABCD



Solution :

(c) Since, AB=DC [given]
and AC =DB
BC =BC [common base]

By SSS congruence criterion,
AABC = ADCB

Fill in the Blanks

In questions 50 to 69, fill in the blanks to make the statements true.

Question 50:
The triangle always has altitude outside itself.
Solution :

The obtuse angled triangle always has altitude outside itself,

Question 51:

The sum of an exterior angle of a triangle and its adjacent angle is always

Solution :

The sum of an exterior angle of a triangle and its adjacent angle is always180°, because
they form a linear pair.

Question 52:

The longest side of a right angled triangle is called its
Solution :

Hypotenuse is the longest side of a right angled triangle.

Question 53:

Median is also called in an equilateral triangle.
Solution :

Median is also called an altitude in an equilateral triangle.

Question 54:

Measures of each of the angles of an equilateral triangle is

Solution :

Measures of each of the angles of an equilateral triangle is60° as all the angles in an
equilateral triangle are equal.

Let x be the angle of equilateral.

According to the angle sum property of a triangle,

x+ x+x=180° . [-measure of each angle = x (say)]
= : 3x =180°
180°
ﬂ |
3
= x = 60°
Question 55:

In an isosceles triangle, two angles are always

Solution :

In an isosceles triangle, two angles are alwaysequal. Since, if two sides are equal, then the
angles opposite them are equal.



Question 56:
In an isosceles triangle, angles opposite to equal sides are
Solution :

In an isosceles triangle, angles opposite to equal sides areequal. Since, if two angles are
equal then the sides opposite to them are also equal.

Question 57:

If one angle of a triangle is equal to the sum of other two, then the measure of that angle
is

Solution :
Let the angles of a triangle be a, band c. It is given that,

a=b+c
We also know that, a+ b+c=180° [angle sum property of a triangle]
= a+ a=180° [+b+c=42]
= 2a =180°
= 2o 180
2
= a=9Q°

Hence, the measure of that angle is 90°.

Question 58:

Every triangle has atleast acute angle (s).

Solution :
Every triangle has atleasttwo acute angles.

Question 59:

Two line segments are congruent, if they are of lengths.
Solution :

Two line segments are congruent, if they are ofequal lengths.

Question 60:

Two angles are said to be , if they have equal measures.
Solution :

Two angles are said to becongruent, if they have equal measures.

Question 61:
Two rectangles are congruent, if they have same and

Solution :
Two rectangles are congruent, if they have same length andbreadth.

Question 62:

Two squares are congruent, if they have same................... .
Solution :

Two squares are congruent, if they have sameside.

Question 63:

If APQR and AXYZ are congruent under the correspondence QPR « XYZ, then
(i) LR = (i) QR =

@iy £P=___ (vyQP=__

v£LQ=_  (VipRP=___

Solution :



P R Y Z
Given, AQPR = AXYZ
(i) £LR=£2Z (i QR = XZ
(iiy £P = £Y {iv) QP = XY
W) £Q=2X (Vi) RP = ZV
Question 64:
In the given figure, APQR = A ........... .
P X
3-5/\ Aﬁm
45° 45°
Q 5¢cm Ry 5cm £
Solution :
In APQR and AXZY,

PQ=XZ =35cm
QR =2Y¥ =5cm
ZPQOR = £XZY = 45°
By SAS congruence criterion,
APQR = AXZY

Question 65:
In the given figure, APQR = A ........... .
4.1 cm s
AV,
Q 41cm A

Solution :

In APQR and ARSP, QR =SP=41cm

PR =PR [commaon side]

£SPR = ZORP = 45°
By SAS congruence criterion,

APQR = ARSP
Question 66:
In the given figure, A ........... =APQR.
Solution :
From the given figure, in ADRQ and APQR,

QR =QR [common side]
£DRQ = £PQR =707
£DQR = £PRQ = 40°
By ASA congruence criterion, ADRQ = APQR

Question 67:
In the given figure, AARO = A ........... .



Solution :

In AARC and APQO, LADR = £POQ {vertically opposite angles}
ZARO = £PQO = 55° [given]
= £RAD = £QP0O
Now, in AMRO and APQO,  £AOR = ZPOQ [vertically opposite angles]
AQ=PO=25cm
ZRAO = £QPO [proved above]

By ASS congruence criterion, AARO = APQO

Question 68:

In the given figure, AB = AD and £LBAC = £LDAC. Then,
(i)A_ =ABC

@iBC=___.

(i) LBCA=

(iv) Line segment AC bisects____ and

Tl

Solution :
() In AABC and AADC,
AB = AD [given]
AC = AC [common side]
ZBAC = £DAC [given]
By SAS congruence criterion,
AADC = AABC
{ii) Now, BC =DC [by CPCT]
(iliy Also, ZBCA = ZDCA [by CPCT]
(iv) Line segment AC bisects ZBAD and £ZBCD.
Since, £BAC = £DAC
and ZBCA = LDCA
Question 69:
In the given figure,
i) LTPQ=L + L
(i) LZUQR =L +/
(i) LPRS = L + L
T
/ R S
U
Solution :

Exterior angle property

The measure of an exterior angle is equal to the sum of the two opposite interior angles.
(i) LTPQ= LPQR + LPRQ



(i) ZUQR= LQRP + LQPR
(i) LPRS = ZRPQ + ZRQP

TruelFalse

In questions 70 to 106, state whether the statements are True or False.

Question 70:

In a triangle, sum of squares of two sides is equal to the square of the third side.

Solution :

False

Only in a right angled triangle, the sum of two shorter sides is equal to the square of the third
side.

Question 71:

Sum of two sides of a triangle is greater than or equal to the third side.
Solution :

False

Sum of two sides of a triangle is greater than the third side.

Question 72:

The difference between the lengths of any two sides of a triangle is smaller than the length
of third side.

Solution :

True

The difference between the lengths of any two sides of a triangle is smaller than the length

of third side.

e.q. AB-BC< AC
A

Question 73:
In AABC, AB=3.5cm, AC=5cm,BC =6 cmandin APQR,PR=3.5cm,PQ=5cm, RQ =
6 cm. Then, AABC = APQR.

Solution :
False
A P
35cm 5¢m 5cm 35cm
g 6 om x Q 6 om "
in AABC and APRQ), AB=PR =35cm, BC =RQ =6cmand AC =PQ =5cm

By SSS congruence criterion, AABC = APRQ

Question 74:

Sum of any two angles of a triangle is always greater than the third angle.

Solution :

False

It is not necessary that sum of any two angles of a triangle is always greater than the third
angle, e.g. Let the angles of a triangle be 20°, 50° and 110°, respectively.



Hence, 20° + 50° = 70°, which is less than 110°.

Question 75:

The sum of the measures of three angles of a triangle is greater than 180°.
Solution :

False

The sum of the measures of three angles of a triangle is always equal to 180°.

Question 76:

It is possible to have a right angled equilateral triangle.

Solution :

False

In a right angled triangle, one angle is equal to 90° and in equilateral triangle, all angles are

equal to 60°.
Question 77:
If M is the mid-point of a line segment AB, then we can say that AM and MB are congruent.
Solution :
True
| | | 1 |
I T T T 1
A M B
Given that, mis mid-point of a line segment AB,
ie. AM = MB

We know that, two line segments are congruent that's why they are of same lengths.

Question 78:

It is possible to have a triangle in which two of the angles are right angles.

Solution :

False

If in a triangle two angles are right angles, then third angle = 180° — (90° + 90°) = 0°, which
is not possible.

Question 79:

It is possible to have a triangle in which two of the angles are obtuse.

Solution :

False

Obtuse angles are those angles which are greater than 90°. So, sum of two obtuse angles
will be greater than 180°, which is not possible as the sum of all the angles of a triangle is
180°.

Question 80:

It is possible to have a triangle in which two angles are acute.
Solution :

True

In a triangle, atleast two angles must be acute angle.

Question 81:

It is possible to have a triangle in which each angle is less than 60°.

Solution :

False

The sum of all angles in a triangle is equal to 180°. So, all three angles can never be less
than 60°.



Question 82:

It is possible to have a triangle in which each angle is greater than 60°.

Solution :

False

If all the angles are greater than 60° in a triangle, then the sum of all the three angles with
exceed 180°, which cannot be possible in case of triangle

Question 83:

It is possible to have a triangle in which each angle is equal to 60°.

Solution :

True

The triangle in which each angle is equal to 60° is called an equilateral triangle.

Question 84:

A right angled triangle may have all sides equal.

Solution :

False

Hypotenuse is always the greater than the other two sides of the right angled triangle.

Question 85:

If two angles of a triangle are equal, the third angle is also equal to each of the other two
angles.

Solution :

False

In an isosceles triangle, always two angles are equal and not the third one.

Question 86:

In the given figures, two triangles are congruent by RHS.
4cm

4cm 5cm7
5cm

Solution :
True
A a 4 cm P
4em 5cm V
8 Scm ¢ R
In AABC, AC = JAB? + BC? = J# + 5 =J&Tcm  [by Pythagoras theorem]
In APQR, PR = [PQ? +QR? = (4% + 5 =J&lcm  [by Pythagoras theorem]

Now, in AABC and APQR,
AB=PQ =4cm
AC =PR=d1cm
ZABC = £PQR = 90
By RHS congruence criterian, AABC = APQR

Question 87:

The congruent figures superimpose to each other completely.
Solution :

True



Because congruent figures have same shape and same size.

Question 88:

A one rupee coin is congruent to a five rupees coin.
Solution :

False

Because they don’t have same shape and same size.

Question 89:

The top and bottom faces of a kaleidoscope are congruent.
Solution :

True

Because they superimpose to each other.

Question 90:

Two acute angles are congruent.

Solution :

False

Because the measure of two acute angles may be different.

Question 91:

Two right angles are congruent.

Solution :

True

Since, the measure of right angles is always same.

Question 92:

Two figures are congruent, if they have the same shape.

Solution :

False

Two figures are congruent, if they have the same shape and same size.

Question 93:

If the areas of two squares is same, they are congruent.

Solution :

True

Because two squares will have same areas only if their sides are equal and squares with
same sides will superimpose to each other.

Question 94:

If the areas of two rectangles are same, they are congruent.

Solution :

False

Because rectangles with the different length and breadth may have equal areas. But, they
will not superimpose to each other.

Question 95:

If the areas of two circles are the same, they are congruent.

Solution :

True

Because areas of two circles will be equal only if their radii are equal and circle with same
radii will superimpose to each other.



Question 96:

Two squares having same perimeter are congruent.

Solution :

True

If two squares have same perimeter, then their sides will be equal. Hence, the squares will
superimpose to each other.

Question 97:

Two circles having same circumference are congruent.

Solution :

True

If two circles have same circumference, then their radii will be equal. Hence, the circles will
superimpose to each other.

Question 98:

If three angles of two triangles are equal, triangles are congruent.
Solution :

False

Consider two equilateral triangles with different sides.

5cm

Both AABC and ADEF have same angles but their size is different. So, they are not
congruent

Question 99:

If two legs of a right angled triangle are equal to two legs of another right angled triangle,
then the right triangles are congruent.

Solution :

True

If two legs of a right angled triangle are equal to two legs of another right angled triangle,
then their third leg will also be equal. Hence, they will have same shape and same size.

Question 100:

If two sides and one angle of a triangle are equal to the two sides and angle of another
triangle, then the two triangles are congruent.

Solution :

False

Because if two sides and the angle included between them of the other triangle, then the two
triangles will be congruent.

Question 101:

If two triangles are congruent, then the corresponding angles are equal.
Solution :

True

Because if two triangles are congruent, then their sides and angles are equal.

Question 102:
If two angles and a side of a triangle are equal to two angles and a side of another triangle,
then the triangles are congruent.



Solution :

False

if two angles and the side included between them of a triangle are equal to two angles and
included a side between them of the other triangle, then triangles are congruent.

Question 103:

If the hypotenuse of one right triangle is equal to the hypotenuse of another right triangle,
then the triangles are congruent.

Solution :

False

Two right angled triangles are congruent, if the hypotenuse and a side of one of the triangle
are equal to the hypotenuse and one of the side of the other triangle.

Question 104:
If hypotenuse and an acute angle of one right angled triangle are equal to the hypotenuse
and an acute angle of another right angled triangle, then the triangles are congruent.

Solution :
True A P
B C Q R

In AABC and APQR, £ZB= .20 =90°

£C=ZR [given]
= LA=LP
Now, in A4BC and APQR, LA=LP

AC=PR

ZC=£R

By ASA congruence criterian, AABC = APQR

Question 105:

AAS congruence criterion is same as ASA congruence criterion.

Solution :

False

In ASA congruence criterion, the side ‘S’ included between the two angles of the triangle. In
AAS congruence criterion, side ‘S’ is not included between two angles.

Question 106:
In the given figure, AD_LBC and AD is the bisector of angle BAC. Then, AABD = AACD by
RHS.

A
B D C
Solution :
False
In AABD and AACD,
AD = AD [common side]

ZBAD = #CAD [+ AD is the bisector of £BAC]

ZADB = £ADC = 90°
By ASA congruence criterion,

AABD = AACD

Question 107:
The measure of three angles of a triangle are in the ratio 5:3:1. Find the measures of these



angles.
Solution :

Let measures of the given angles of a triangle be 5x, 3x and x.
++ Sum of all the angles in a triangle = 180°
! Sx + 3x + x=180°

= 9x =180°
= I‘—‘E
9
= x =20°
So, the angles are 5x =5 x 20° = 100°, 3x =3 x 20° = 60° and x = 20°i.e. 100° 60° and 20°.

Question 108:
In the given figure, find the value of x.

55740

Solution :

We know that, the sum of all three angles in a triangle is equal to 180°.
So, x + 55° + 90° =180°

= x + 145° = 180"

= x =180° - 145°

= x=35°

Question 109:

In the given figures (i) and (ii), find the values of a, b and c.

i)
Solution :
In figure (i), A+ 2B+ 2C =180°  [sum of all angles of a triangle is 180°]
= 90° + &+ 70° = 180° [+ ZA = 90°and £C =70°, from the figure]
= a+ 160° = 180°
= a=180° - 160° =20°

Since, ¢ is an exterior angle of AABD.
) Zc =a+ 30° =20° + 30° = 50°
[+ exterior angle = the sum of opposite interior angles]
Also, bis an exterior angle of AADC,
: Zb =860° + 70° =130° .
[-~exterior angles = sum of opposite interior angles]

:: i%uﬂrg.{"}' ZQPS + £PQS + £PSQ =180° [sum of ali the angles of a triangle is 180°]
= : 55° + 60° + a = 180°

= 115° + a =180°

= a=180% - 115° = 65°

Now, a+b=180° [linear pair has sum of 180°]
=5 85° + b = 180°

= b =180° - 65° =115°

In APSR, ZPSR + £5SPR + £PRS =180°

[sum of all angles of a triangle is 180°]
115° + ¢ + 40° =180°
155° + ¢ = 180°
c =180° - 155° = 25°

ST



Question 110:

In AXYZ, the measure of £X is 30° greater than the measure of £ZY and £Z is a right angle.
Find measure of £Y.

Solution :

According to the question,

Measure of X =LY + 30°

Measure of £2 =90°

We know that, the sum of all three angles in a triangle is equal to 180°.
ie. ZX+ 2Y + £2 =180°

= ZY + (£Y + 30°) + 90° = 180°

= 22Y +120° =180°

= 22Y =180° - 120° = 60°

. AY:E::}D”
2

Question 111:

In a AABC, the measure of an ZA is 40° less than the measure of other £ZB is 50° less than
that of £LC. Find the measure of LA.

Solution :

According to the question,

Measure of ZA= £ZB - 4°

Measure of £C = £B - 407 + 50°

We know that, the sum of all three angles in a triangle is equal to 1807,

ie. LA+ £B+ £C =180°

= (£B~ 40°) + LB + (£B — 40° + 50°)=180°

= 32B8-30°"=180° = 3£LB=210°
w-Z-10

S0, the measure of £A = 70° — 40° = 30°

Question 112:

| have three sides. One of my angle measures 15°. Another has a measure of 60°. What kind
of a polygon am I? If | am a triangle, then what kind of triangle am 1?
Solution :

The polygon with three sides is called triangle.

VAL 80\ ¢
According to the angle sum property of a triangle,

= ZA+ 2B+ £C =180°
= FA+15° + B0° =1B0° = LA=180°-75°
LA =105°

As one angle in this triangle is greater than 90°, so it is an obtuse angled triangje.

Question 113:

Jiya walks 6 km due east and then 8 km due north. How far is she from her starting place?
Solution :

As per the given information, we can draw the following figure, which is a right angled
triangle at B.



8km
¢ 6 km
Distance from starting point to the final position is the hypotenuse of right angled AABC,
ie. AC? = AB® + BC? [by Pythagoras theorem)
= (6)% +(8)* = (Distance)’ [+ AC =distance]
= 36 + 64 = (Distance)’

Distance = ~100 =10km

Question 114:

Jayanti takes shortest route to her home by walking diagonally across a rectangular park.
The park measures 60 m x 80 m. How much shorter is the route across park than the route
around its edges?

Solution :

As the park is rectangular, ail the angles are of 90°.

D -'CT
EB{) m
"

A_‘_ B0 m ____b'gl
In right angled AABC, AC? = AB? + BC? [by Pythagoras theorem]
= AC? = (60F° + (B0)" = 3600 + 6400
= AC? = 10000
=N AC = /10000
= AC =100m

If she goes through ABand AC, then total distance covered = (60 + 80)m=140m
- Difference between two paths = (140 — 100} m = 40m

Question 115:
In APQR of the given figure, PQ = PR. Find measures of £ZQ and 4ZR.

P
30
h
Q R
Solution :
Since, PQ=FR [given]
LQ=LR=x [say]
As we know, ZP+ £Q+ LR =180 [angle sum property of a triangle]
=% 30° + x + x =180°
= 2x =150°
= ¥=7H"

Hence, £Q = ZR =75°

Question 116:
In the given figure, find the measures of Zx and ZLy.

Solution :



Since, £y and 45° form a linear pair.

So, Zy + 45° = 180F [-.+linear pair has sum of 180°]
=% Ly =180°-45°
= Ly =135°

-The sum of all angles in a friangle Is equal to 180°.

So, 45" + B0° + Zx = 180°
- 105° + £x =180°
= Zx = 180° - 105° = 75°

Question 117:

In the given figure, find the measures of ZPON and ZNPO.
L M

P Oy
Solution :
In ALOM,
ZOLM + £OML + £LOM =180° [angle sum property of a triangle]
= 70° + 20° + £LLOM = 1807
= 90° + ZLOM =180°
= ZLOM =180° = 80° = 90°
Also ZPON = 80"

[since, vertically opposite angles are equal]
in APON, ZPON + £NPO + £ONP =180°  [angle sum property of a triangle]
= L 90° + £LNPO + 70° = 180°
= ZNPO = 180° — 160° = 20°

Question 118:

In the given figure, QP || RT. Find the values of x and y.
=]

Solution :

In the given figure, QP|| RT, where PR is a transversal line.
So, £Lx and £LTRPare alternate interior angles,

. Lx =T0°

We know that, the sum of all angles in a triangle is equal to 180
Zx+ 30°+ Ly=180°

)

70° + 30° + Zy =180°
= Zy =180° - 100°
= Ly = B0

Question 119:

Find the measure of ZA in the given figure.
A

B5° 115

Solution :



As we know, the measure of exterior angle is equal to the sum of opposite interior angles.
115° = 65"+ £LA
= ZA =115° - 65° = 50°

Question 120:

In a right angled triangle, if an angle measures 35°, then find the measure of the third angle.
Solution :

In a right angled AABC,
LA+ £B+ £C =180° [angle sum property of a triangle]

= ZA + 80° + 35° =180° [ £B8 = 90° and £C = 35°, given]
= ZA +125° =180°
= £A =180° - 125° = B5°

Question 121:

Each of the two equal angles of an isosceles triangle is four times the third angle. Find the
angles of the triangle.
Solution :

Let the third angle be x. Then, the other two angles are 4x and 4x, respectively.

A
B C
We know that, the sumn of ali three angles in a triangle is 180°.
ie LA+ ZB+ £C =180°
= x + 4x + 4x = 180"
= 9x =180°
= x= 1807 =20°

Hence, the three angles are 4x = 4 x 20° = 80°, 4x = 4 x 20° = 80° and x = 20°,

Question 122:

The angles of a triangle are in the ratio 2:3:5. Find the angles.
Solution :

Let measures of the given angles of a triangle be 2x, 3x and 5x.

-+ Sum of all the angles in a triangle = 180°
y 2x + 3x + 5x =180° = 10x=180°
= x= @t =18°

10

So, the angles are 2x =2 x 18° = 36° 3x = 3% 18° = 54° and 5x = 5 x 18° = 80°.

Question 123:

If the sides of a triangle are produced in an order, show that the sum of the exterior angles
so formed is 360°.
Solution :



In AABC, by exterior angle property,

Exterior .21 = Interior £A + Interior £B ()}
Exterior£2 = Interior £B + Interior £C iy
Exterior 23 =Interior £A + Interior £C ... (i)
£
2

A
On adding €as. (i), (ii) and (i), we get
21+ 224 £3=2(2A+ £B+ £C)
[by angle sum property of a triangle, ZA+ £B+ £C = 1807]
= L1+ L2+ £3=2 x180°
= 21+ £2 + £3=360°
Hence, the sum of exterior angles is 360°.

Question 124:

In AABC, if LZA= £C and exterior ZABX = 140°, then find the angles of the triangle.
Solution :

Given, £A = £C and exterior ZABX = 140°

Let LA=.LC=x
According to the exterior angle property,

A
1402

% B ' C

Exterior £B = Interior ZA + Interior ZC
= 140°=x+x = 140°=2x
= x= 140 =70°
So, LA=,C=T70°
MNow, LA+ ZB+ 2ZC =180° [angle sum property of a triangle]
= 70° + ZB + 70° = 180°
= LB+ 140° =1B0° = /B=180°-140°
= ZB = 40°

Hence, all the angles of the triangle are 70°, 40° and 70°,

Question 125:
Find the values of x and y in the given figure.

Solution :



I ~x 457

Q S R
In ATQS, LT+ £+ £5 =180° [angle sum property of a triangle]
= 50° + 30° + £1=180"
= B0 + £1=180°
= £1=180° — B0° = 100°
MNow, £1+ x =180° [linear pair]
= 100° + x =180° = 180°-100°
= x = 80"
In ATSR, L x+ 45°+ £2=180° [angle sum property of a triangle]
= £2 =180° - BO® - 45° = 55°
Now, 50° + £2 + y=180° [linear pair]
= y=18B0° — 50° — 55° = 75°

Question 126:

Find the value of x in the given figure.
A

BO®

30° 90°

Solution :
In the given figure, £BAC = 80°, LABC = 30°, ZACE = x and £ECD = 90°
In AABC, we know that, exterior angle is equal to the sum of interior opposite angles.
; ZACD = £CAB+ £ABC
ZACE + £ECD = 80° + 30° [« £ACD = £ACE + £ECD]
ZACE + 90° =110° [+ £ECD = 90
ZACE =110° - 90° = 20°

by

Question 127:

The angles of a triangle are arranged in descending order of their magnitudes. If the
difference between two consecutive angles is 10°, find the three angles.

Solution :

Let one of the angles of a triangle be x. If angles are arranged in descending order.
Then, angles will be x, (x -10°) and (x — 20°).

We know that, the sum of all angles in a triangle is equal to 180,

So, x+(x=10°)+ (x —-20°)=18B0°
= x+ x+ x-30°=180°
= 3x = 180°+30°
= 3x =210°
15
i x=%=?ﬂ°

Hence, angles will be 70%, 70° - 10° and 70° — 20°i.e. 70°, 60" and 50°

Question 128:

In AABC, DE || BC (see the figure). Find the values of x, y and z.
A

Solution :



In AABC, ' LA+ ZB+ £C =180° [sum of all angles of a triangle is 180°]
= Z+ 30° + 40° =180°

= z+ 707 =180°
= z=180°-70° =110°
DE|| BC
Now, ZADE = £ZABC [-- corresponding angles are equal]
= Zx = 30°and ZAED = #ACB

[~ corresponding angles are equal]
= Ly = 40°

Question 129:

In the given figure, find the values of x, y and z.

Solution :

In the given figure, ZBAD = 60°, £ABD = 60°, ZADB=x, £DAC = 30°, LADC =y and
ZACD =z

We know that, the sum of all angles in a triangle is equal to 180°.

In A ABD, ZBAD + £ABD + £ADB =180°
= 80° + 60° + x =180°
= 120° + x =180°
= x =180° - 120°
= x = 60°
MNow, y = £BAD + £ABD
[+ exterior angle is equal to the sum of interior opposite angles]
= y = 60° + 60°
i ¥y= 120°
In AADC, ZDAC + LADC + £ACD =18B0° [angle sum property of a friangle)
= 30° + 120° + z=180°
= 150° + z=180°
= z=180° - 150°
= zZ=30°

Hence, x = 60°, y =120°and z = 30°

Question 130:

If one angle of a triangle is 60° and the other two angles are in the ratio 1: 2, find the angles.
Solution :
Given, one angle of a triangle is 60°.

Let the other two angles be x and 2x.
We know that, the sum of all angles in a triangle is equal to 180°.

So, x +2x + B0° = 180°
= 3x =180° - 60°
= 3x=120°
29 x =40

So, the omart;voangles willbe x =40° and 2x =2 x 40° = 80°,

Question 131:

In APQR, if 3LP =4/4Q = 6 LR, calculate the angles of the triangle.
Solution :



Given, 3LP=4.2Q0=6ZR

Then, P= g LR=2 R
20=8.m=3sn
2 2
P
Q R

In APGR,

ZP+ £Q + ZR =180° [angle sum property of a triangle]
o 249+2§4n+m=1sm
" 3R+ g ZR = 180°
= 6 2R+ 3 £R =180°x 2 [on taking LCM in LHS]
- 9 /A = 360°
= LA = ?%‘.’_ = 40°

« LP=2 LR =2 x 40° = B0°
and zo=§3zn=§x4m=w

Hence, all the angles of the triangie are 80°, 60° and 40°,

Question 132:
In ADEF, 4D = 60°, LE = 70° and the bisectors of ZE and £ZE meet at 0. Find (i) £ZF (ii)
LEOF.

Solution :
(i} As we know,
ZD+ ZE + £ZF =180° [angle sum property of a triangle]
= 60° + 70° + £F =180° [+£D = 60° and £E = 707]
= £F =180° -130°
- ZF = 50°
(i) Now, as FO is the bisector of £F.
So, £6F0 =40 = 50 5o
2 2
and LOEF = £2'§ = 7;3 = 35° [+ £D = 60° and £E = 70°]
In AEOF, ZEQF + £OEF + £LOFE=180°  [angle sum property of a triangle]
= LEOF + 35° + 25° = 180°
= ZEQF =180° - 60°
= ZEOF =120°

Question 133:
In the given figure, APQR is right angled at P. U and T are the points on line QRF. If QP ||

ST and US || RP, find £S.
TP

w

Solution :
If QP || ST and QT is a transversal, then ZPQR = £STU [alternate interior



angles]

and if DS || RP and QT is a transversal, then ZPRQ = £SUT [alternate interior
angles]

Hence, £S must be equal to ZPi.e. 90°.

Question 134:

In each of the given pairs of triangles in given figures, applying only ASA congruence
criterion, determine which triangles are congruent. Also, write the congruent triangles in
symbolic form.

(a)
R
(b)
(©
X 4.8
[
2
(d) A D
B + c E + E
(® M (f
e
[+

o
50° +
0 P 0

Solution :

(a) Not possible, because the side is not included between two angles.
(b) AABD = ACDB

(c) AXYZ = ALMN

(d) Not possible, because there is not any included side equal.

(e) AMNO = APON

(f) AAOD = ABOC

Question 135:

In each of the given pairs of triangles in given figures, using only RHS congruence criterion,
determine which pairs of triangles are congruent. In case of congruence, write the result in
symbolic form,



(a)

(2w

(b)

Oy

1dcm
8 cm

W] o

(d)

wo 9

(e)

A

Wogg

pom

(f

Solution :



(a) In AABD and AACD, AB=AC [given]
AD= AD [common side]
ZADB = £ADC = 9(°

By RHS congruence criterion, AABD = AACD

(b) In AXYZ and AUZY, LXYE = ZUZY = 90°
XZ=YU [given]
Y=2Y [commoan side]
By RHS congruence criterion, AXYZ = AUZY
(c) InAAEC and ABED, CE=DE [given]
AE=BE [given]

ZACE= £BDE = 90°
By RHS congruence criterion, A AEC = ABED

{d) Here,CD=BD - BC =14-8=6cm
In right angled AABC,
AC = AB? + BC? = [6° + 8 = [36+ 64 [by Pythagoras theorem]
=100 =10em
In right angled ACDE,

DE = JCE? - CD? = 10? - 6° = 100 - 36 = V64 =8cm
In AABC and ACDE, AC =CE =10cm
BC=DE=8cm
ZABC = £CDE = 90¢
By RHS congruence criterion, AABC = ACDE
{g) Not possible, because there is not any right angle.

(f} In ALOM and ALON, LM =[N=8cm
LO=L0O [common side]

ZLOM = £LON = 90°
By RHS congruence criterion, ALOM = ALON

Question 136:
In the given figure, if RP = RQ, find the value of x.

Solution :

Given, RP =RQ

Since, £1=50° [vertically opposite angles]
Also, [-RP = RQJ
So,

Question 137:
In the given figure, if ST = SU, then find the values of x and y.



5
¥ =X
F U
Solution :
Given, ST=SU
LSUT=£8TU =y [.-angles opposite to equal sides are equal]
8°
S
1
¥
T . m
Also, 21=78° [vertically opposite angles]
In ASUT, 78°+ y+ y=180° [angle sum property of a triangle]
= 78° + 2y =180°
= 2y =180° - 78° = 102°
y= 1_[?2 = 51°
Also, ’ %+ y=180° [linear pair]
= x+ 51°=180°
=% x=180° - 571°
= x =128°

Question 138:

Check whether the following measures (in cm) can be the sides of a right angled triangle or
not.

15,3.6,39

Solution :

For a right angled triangle, the sum of square of two shorter sides must be equal to the
square of the third side.

Now, 152 + 36% =225+ 12.96
=15.21

Also, (397 =15.21

= (157 + (36 = (397

Hence, the given sides form right angled triangle.

Question 139:

Height of a pole is 8 m. Find the length of rope tied with its top from a point on the ground at
a distance of 6 m from its bottom.

Solution :

Given, height of a pole is 8 m.

Distance between the bottom of the pole and a point on the ground is 6 m.

On the basis of given information, we can draw the following figure:



XM

Let the length of the rope be x m.

- AB = Height of the pole

BC = Distance between the bottom of the pole and a point on ground, where rope was tied
To find the length of the rope, we will use Pythagoras theorem, in right angled AABC.
(ACY =(ABY + (BCY

= P =8 +(6)° = x°=64+36

= =100 = x=+100=10m

Hence, the length of the rope is 10 m,

Question 140:
In the given figure, if y is five times x, find the value of z.

R
60°
z L y‘° 2
P Q
Solution :
Given, y=50x
According to the angle sum property of a triangls,
60° + x + y=1B0°
= 60° + x + 5x = 180° [y=5x]
= B0° + 6x =180° = 6x =180° - 60° =120°
120° =
= x = =20
5 y=5x =5%20=100°
According to the exterior angle property,
Z=60"+ ¥y
= BO® + 100° [Y=1mn]
=160°

Question 141:

The lengths of two sides of an isosceles triangle are 9 cm and 20 cm. What is the perimeter
of the triangle? Give reason.

Solution :

Third side must be 20 cm, because sum of two sides should be greater than the third side.
.. Perimeter of the triangle

= Sum of all sides

=(9+20+20)cm

=49 cm

Question 142:
Without drawing the triangles write all six pairs of equal measures in each of the following
pairs of congruent triangles.

(a) ASTU = ADEF (b) AABC = ALMN
(c) AYZX = APQR (d) AXYZ = AMLN
Solution :

We know that, corresponding parts of congruent triangles are equal.



(a) ASTU = ADEF

£S=/D, LT=/,Eand £U = ZF ST = DE, TU = EF and SU = DF

(b) AABC = ALMN

LA=/L, LB=/Mand £C= ZNAB =LM, BC = MN and AC = LN
(c) AYZX = APQR

LT=/LP,LZ=/Qand LX=£ZRYZ=PQ,ZX =QR and YX = PR
(d) AXYZ = AMLN

LX=/M, LY =/LLand £Z= ZN XY = ML,YZ = LN and XZ = MN

Question 143:

In the following pairs of triangles in below figures, the lengths of the sides are indicated
along the sides. By applying SSS congruence criterion, determine which triangles are
congruent. If congruent, write the results in symbolic form.

(a) L
A
6em 5¢cm
S5cm 4cm
g 6cocm ¢ M 4 cm o
(b) L G
4.5 cm 5cm ﬂm
H I
M Bcm B 6ecm
(c)
S5cm 5cm
M Q0
55¢cm 55¢cm




(e)

(f)

(9)

(h)

Solution :

(a) AABC =
(c) ALMN =
(e) AOAB =
(g) APSR =

W zZ
5¢cm
3cm dcm
Scm
X g

3em 5cm
) S
8¢ Gem
vV
5¢cm
y A
3Jem
3em
; 5¢cm Q
S P
105¢
10.5cm
S5cm 5cm
T R U Q
— 7cm {
ANLM (b) ALMN = AGHI
ALON (d) AZYX = AWXY
ADOE (f) ASTU = ASVU
ARQP (h) ASTU = APQR

Question 144:
ABC is an isosceles triangle with AB = AC and D is the mid-point of base BC (see the

figure).

(a) State three pairs of equal parts in the AABD and AACD.
(b) Is AABD = AACD? If so why?

'l

Solution :

A

o
o]



Given, AB= AC
and BD=CD
(a) In AABD and AACD,

AB=AC [given]
BD=CD [given]
AD=AD [commeon side]
{b) Yes, by SSS congruence criterion,
AABD = AACD

Question 145:

In the given figure, it is given that LM = ON and NL = MO.

(a) State the three pairs of equal parts in the ANOM and AMLN.
(b) Is ANOM = AMLN? Give reason.

L o)
P
M N
Solution :
(a) In ANOM and AMLN, LM =ON [given]
MN = MN [commaon side]
LN =0M [given]
{b) Yes, by SSS congruence criterion,
ANOM = AMLN

Question 146:

ADEF and ALMN are both isosceles with DE = DF and LM = LN, respectively. If DE = LM
and EF = MN, then are the two triangles congruent? Which condition do you use?

If LE = 40°, what is the measure of £ZN?

Solution :
Here, DE = DF i)
LM =LN )]
and DE=LM - (i)
D L
Oy F M " N
From Eags. {i). (i) and (i), we get DE = DF = LM = LN
In ADEF and ALMN, DE =M [given]
EF = MN [given)
DF =N [proved above]
By S88 congruence criterion, ADEF = ALMN
ZLE = £ZM [by CPCT]
LM = 40°
Also, ZM = £N
[+£M = £N and angles opposite to equal sides are equal]
= i ZN = 40°

Question 147:

If APQR and ASQR are both isosceles triangle on a common base QR such that P and S lie
on the same side of QR. Are APSQ and APSR congruent? Which condition do you use?
Solution :



In APSQ and APSR, PQ=FPR [given]

5Q=5R [given]
PS =P8 [common side]

By SSS congruence criterion, APSQ = APSR

Question 148:
In the given figures, which pairs of triangles are congruent by SAS congruence criterion

(condition)? If congruent, write the congruence of the two triangles in symbolic form.
(i) s
P

3cm 5.5cm
40° - 40
Q 55 cm 4 3em
(ii) J M
B0°
:‘YQ\ ; Z\
60"
K a3cm Lo 43em ¢
(i) A D
(iv) $
3em Jcom
We ar
% i i
T 4cm =% 4cm
{v) [
8]
H
'[“'i‘.' 5cm

A 8 4
(>
10cm sem J0em
& F



(vi) " .

40
4 em 4 cm
&
P (o}
(viii) i
an"
M N
40°
[o)
Solution :
(i} In APQR and ATUS, PQ=TU=3cm
QR =US =55¢cm

£PQR = £TUS = 40°
By SAS congruence criterion, APQR = ATUS
(i) Not congruent, because angle in not included between two sides.
{iil) In ABCD and ABAE, AB=CB=5.2cm
DC =EA=5cm
ZEAB = £DCE = 50°
By SAS congruence criterion, ABCD = ABAE
(iv) In ASTU and AXZY, TU=2Y=4cm
TS =2ZX=3cm
ZSTU = £XZY = 30°
By SAS congruence criterion, ASTU = AXZY

(v} In ADOF and AHOC, DO =HO [given]
CO=FO [given)
£DOF = £HOC [vertically opposite angles]

By SAS congruence criterion, ADOF = AHOC
{wi) Not congruent, because angle is not included between two sides.
(vii) In APSQ and ARQS, PS=RQ=4cm
SQ=8Q [common side]
£PSQ = £LRQS = 40°
By SAS congruence criterion,

APSQ = ARQS
(viii) In ALMN and AOMN,
LM =0M [given]
MN = MN [common side]

ZLMN = Z0MN = 40°
By SAS congruence criterion,
ALMN = AOMN

Question 149:

State which of the following pairs of triangles are congruent. If yes,
write them in symbolic form (you may draw a rough figure).

(@) APQR : PQ=3.5cm, QR 4.0 cm, £Q 60°
ASTU:ST=35cm,TU=4cm, LT =60°

(b) AABC : AB=4.8cm, LA =90°, AC=6.8cm

AXYZ :YZ=6.8cm, LX=90° ZX =4.8cm

Solution :



Both the friangles are congruent.
: APQR = ASTU [by SAS congruence criterion]

(b)

Both the triangles are not congruent.

Question 150:

In the given figure, PQ =PSand £1 = £2.
(i) Is APQR = APSR? Give reason.

(i) Is QR =SR? Give reason.

aQ
P R
S
Solution :
Yes,
(i) In APQR and APSR, PQ=PS [given]
L= 22 [given]
PR =PR [common side]
By SAS congruence criterion, APQR = APSR
(i) Yes, QR =SR [by CPCT]

Question 151:

In the given figure, DE = IH, EG = Fl and £E = ZI. Is ADEF = AHIG? If yes, by which

congruence criterion?

E
D G
F H
I
Solution :
Given, EG =FI
EG+GF =FI +GF [adding GF on both sides]
: EF=1G
In ADEF and AHIG, DE = IH [given)
EF =IG [proved abave)
LE=21 [given]

By SAS congruence criterion, ADEF = AHIG

Question 152:



In the given figure, £1 = /2 and £3 = 4.
(i) Is AADC = AABC Why?
Show that AD = AB and CD = CB.

D
A 1 3 "
B
Solution :
{i) In AADC and AABC, L= 22 [given]
AC = AC [common side]
£3= 24 [given]
By ASA congruence criterion, AMADC = AABC
(i) AD=AB [by CPCT]
Ch=CB [by CPCT]

Question 153:

Observe the following figure and state the three pairs of equal parts in AABC and ADBC.
(i) Is AABC = ADCB? Why?

(i) Is AB = DC? Why?

(iii) Is AC = DB? Why?

Solution :

(i) In AABC and DCB, .
BC =BC [common side]

LABC = ZDCB=70°
ZACB = £DBC = 30°

By ASA congruence criterion,
AABC = ADCB

(i) AB=DC [y CPCT]
(iiy AC = DB by CPCT]

Question 154:

In the given figure, QSLPR, RT_LPQ and QS = RT.
(i) Is AQSR = ARTS? Give reason.

(i) Is LPQR = LPRQ? Give reason.

F
)
Q R
Solution :
(I} In AQSR and ARTQ QS =ART [given]
ZQSR = ZQTR = 90°
QR =0R [commoen side]

By RHS congruence criterion,
AQSR = ARTQ

(ii) Yes, ZPQR = ZPRQ [oy CPCT)



Question 155:

Points A and B are on the opposite edges of a pond as shown in the given figure. To find the

distance between the two points, the surveyor makes a rightangled triangle as shown. Find
the distance AB.

Solution :

Since, AACD is a right angled triangle.

In right angled AADC, by Pythagoras theorem,

(ACY = (ADY + (CDYF

{ACF = (30 + (40F [+ AD = 30cm and CD = 40cm, given]

=%
= (AC)® = 800 + 1600
= (ACY =2500
= AC = 2500
AC =50m

Mow, AB= AC -BC =50-12=38m
Hence, the distance ABis 38 m.

Question 156:

Two poles of 10 m and 15 m stand upright on a plane ground. If the distance between the
tops is 13 m, find distance between their feet.

Solution :
10m
E == D
Let BC=xzm
In right angled AACB,
AB* = AC? + BC? [by Pythagoras theorem]
= (137 =(5)° + #*
= 169 - 25= x°
= 144 = x?
= x =144
= x=12m

Hence, the distance between the feet of two poles is 12 m.

Question 157:
The foot of a ladder is 6 m away from its wall and its top reaches a window 8 m above the
ground, (a) Find the length of the ladder, (b) If the ladder is shifted in such a way that its foot

is 8 m away from the wall, to what height does its top reach?
Solution :



(a) Let the length of the ladder be x m.

/'A TWB“
xm Bm
Ladder —— Bl
6m

In right angled AABC,

AC? = AB? + BC? [by Pythagoras theorem]
= (x)* = (8)° + (6)°
= = (8f + (6 = /64 + 36=4100
= x=10m

Hence, the iength of the ladder is 10m.
Let the height of the top be x m.

)
=z

«— Wall
/ AA [
/ xm
Ladder — B\
am
In right angled AACB,
AC? = AB® + BC® [by Pythagoras theorem]
= AB® = AC? - BC?
= x% =(10° - (87 =100- 64
= x=+/36
=5 x=6m

Hence, the height of the top is 6 m.

Question 158:
In the given figure, state the three pairs of equal parts in AABC and AEOD. Is AABC =
AEOD? Why?

E
Solution :
In AABC and AEQD, AB=EQ [given]
AC =ED [given]

ZABC = ZFOD = 90°
By RHS congruence criterion, AABC = AEQD



