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CHAPTER 6 I

LINES AND ANGLES
N

(A) Main Concepts and Results
Complementary angles, Supplementary angles, Adjacent angles, Lingéepaially
opposite angles.

® Ifaray stands on aline, then the adjacent angles so formed are supplementary and
its converse,

® [ftwo lines intersect, then vertically opposite angles are equal,
® If atransversal intersects two parallel lines, then

(i) corresponding angles are equal and conversely

(i) alternate interior angles are equal and conversely

(i)  interior angles on the same side of the transversal are supplementary and
conversely

® Lines parallel to the same line are parallel to each other,
® Sum of the angles of a triangle is 180°,

® An exterior angle of a triangle is equal to the sum of the corresponding two interior
opposite angles.

(B) Multiple Choice Questions

Write the correct answer:

Sample Question 1 If two interior angles on the same side of a transversal intersecting
two parallel lines are in the ratio 2 : 3, then the greater of the two angles is

(A) 54° (B) 108° (C) 120° (D) 136°
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Solution : Answer (B)

EXERCISE 6.1

Write the correct answer in each of the following:

1.

= 25° andZCQP = 60°, the QRS is equal
to

(A) 85° (B) 135°
(C) 145° (D) 110° C Q _A25°
If one angle of a triangle is equal to the sum 60V

In Fig. 6.1, ifAB || CD || EFPQ || RS£/RQD S/
R

o

[ Jw]

of the other two angles, then the triangle is

(A) anisosceles triangle E jP
(B) an obtuse triangle
(C) anequilateral triangle
(D) arighttriangle

-

Fig. 6.1

. An exterior angle of a triangle is 105° and its two interior opposite angles are

equal. Each of these equal angles is

1o 1o 1o
(A) 375 ®) 525  (© 72 (D) 75°
. The angles of a triangle are in the ratio 5 : 3 : 7. The triangle is
(A) an acute angled triangle (B) an obtuse angled triangle
(C) arighttriangle (D) anisosceles triangle

If one of the angles of a triangle is 130°, then the angle between the bisectors of
the other two angles can be

(A) 50° (B) 65° (C) 145° (D) 155°
In Fig. 6.2, POQ is a line. The value>os
(A) 20° (B) 25° (C) 30° (D) 35°
4x
. 40° 3x |
P 0] Q

Fig. 6.2
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7. In Fig. 6.3, if OP||RSZOPQ = 110° an’QRS = 130°, therr PQR is equal to
(A)  40° (B) 50° (C) 60° (D) 70°

Fig. 6.3
8. Angles of a triangle are in the ratio 2 : 4 : 3. The smallest angle of the triangle is
(A) 60° (B) 40° (C) 8o0° (D) 20°

(C) Short Answer Questions with Reasoning

Sample Question 1 :

Let OA, OB, OC and OD are rays in the anticlockwise direction such/tA&B =
ZCOD =100°,£4BOC = 82° andZAOD = 78°. Is it true to say that AOC and BOD
are lines?

Solution : AOC is not a line, becaus¢AOB + £ COB = 100° + 82° = 182°, which
is not equal to 180°. Similarly, BOD is also not a line.

Sample Question Z A transversal intersects two lines in such a way that the two
interior angles on the same side of the transversal are ®djlighe two lines always

be parallel? Give reason for your answer

Solution : In general, the two lines will not be parallel, because the sum of the two
equal angles will not always be 180°. Lines will be parallel when each equal angle is
equal to 90°.

EXERCISE 6.2

1. For what value ok +y in Fig. 6.4 will
ABC be a line? Justify your answer

2. Can a triangle have all angles less thanA D
60°? Give reason for your answer. Y

3. Can a triangle have two obtuse angles?
Give reason for your answer

4. How many triangles can be drawn having Fig. 6.4
its angles as 45°, 64° and 72°? Give reason
for your answer

S K
ok )

16/04/18



For more FREE DOWANLQADS, visit www. aspirationsinstitute.comr

LINES AND ANGLES 57
5. How many triangles can be drawn having n
its angles as 53°, 64° and 63°? Give reason /

for your answer

6. InFig. 6.5, find the value offor which the
linesl andm are parallel.

X

7. Two adjacent angles are equal. Is it 44° m
necessary that each of these angles will be
a right angle? Justify your answer Fig. 6.5

8. If one of the angles formed by two
intersecting lines is a right angle, what can
you say about the other three angles? Give reason for your answer

9. In Fig.6.6, which of the two lines are parallel and why?
/ p q
)

48° 730 106°
m r /
Fig. 6.6

10. Two linesl andm are perpendicular to the same Imére | andm perpendicular
to each other? Give reason for your answer

(D) Short Answer Questions

Sample Question 1 In Fig. 67, AB, CD and EF
are three lines concurrent at O. Find the value of E

A

Solution : ZAOE = Z/BOF = 5
(Vertically opposite angles)

2y 2y
Also, é 0 ]=)
ZCOE +/AQE + £ZAOD = 180° 5y
So, 2y + 5y + 2y = 180° B F
or, 9y =180°, which givey = 20°. n

Fig. 6.7
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Sample Question 2 In Fig.6.8,x =y anda = b. ! m n
Prove that || n. 7
Solution: x =y (Given) j/
Therefore] || m (Corresponding angles) Q) 9/ y
Also, a=Db (Given) — x
Thereforen ||m (Corresponding angles) 2 7 7
From (1) and (2)l || n (Lines parallel to the same line) ‘ b

Fig. 6.8
EXERCISE 6.3

1. In Fig. 6.9, OD is the bisector o“AOC, OE is the bisector aZBOC and
OD L OE. Show that the points A, O and B are collinear

C

= ©

A 0
Fig. 6.9
2. InFig. 6.10£1 = 60° and«6 = 120°. Show that the lin@sandn are parallel.

i
2/1 -

3/4

6/5
T
Fig. 6.10

3. APand BQ are the bisectors of the two alternate interior angles formed by the intersection
of a transversdlwith parallel lined andm (Fig. 6.11). Show thaf\P || BQ.
t
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4. If in Fig. 6.11, bisector@P and BQ of the alternate interior angles are parallel,
then show thalt || m.

5. In Fig. 6.12, BA|| ED and BC || ElShow thavABC = ZDEF
[Hint: Produce DE to intersect BC at P (say)].

Fig. 6.12
6. In Fig. 6.13, BA|| ED and BC || EShow thatz ABC + £ DEF = 180°

Fig. 6.13

7. In Fig. 6.14, DE || QR andlP and BPare bisectors o¥ EAB and £ RBA,
respectively. FindZAPB.

n
D A[

o

Qe
=

Fig. 6.14
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8. The angles of a triangle are in the ratio 2 : 3 : 4. Find the angles of the triangle.

9. AtriangleABC is right angled at A. L is a point on BC such thiatL BC. Prove
that« BAL = £ ACB.

10.Two lines are respectively perpendicular to two parallel lines. Show that they are
parallel to each other

(E) LongAnswer Questions

Sample Question 1in Fig. 6.15,m andn are two plane mirrors perpendicular to
each otherShow that incident ray Cs parallel to reflected ray BD.

(0]

Fig. 6.15
Solution: Let normals aA and B meet at.P

As mirrors are perpendicular to each ottieerefore, BP || OandAP || OB.

So, BPLPA, ie.,ZBPA = 90°
Therefore, £ 3+ £ 2= 90° (Angle sum property) Q)
Also, £1=/2andz4= /3 (Angle of incidence
=Angle of reflection)
Therefore, L1+/4= 90° [From (1)] (2)

Adding (1) and (2), we have
L1+/2+/3+/4= 180°

ie., ZCAB + /DBA = 180°

Hence, CA || BD
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Sample Question 2Prove that the sum of the three angles of a triangle is 180°.
Solution: See proof of Theorem 6.7 in Class IX Mathematiestook.
Sample Question 3Bisectors of angles B

and C of a triangle ABC intersect each other
at the point O. Prove thatBOC = 90° +

1

E ZA.

Solution: Let us draw the figure as shown
in Fig. 6.16

ZA + ZABC + ZACB = 180° B _ C
(Angle sum property of a triangle) Fig. 6.16

A

1 1 1 1
Therefore,2 ZA+ > ZABC + EAACB =5 x 180° =90

1
ie., 5 ZA+ £ZOBC +«£0CB = 90° (Since BO and CO are

12
bisectors oizB and£C) ()
But ZBOC +Z0BC +£0CB =180° (Angle sum property) 2

Subtracting (1) from (2), we have

1
«4BOC +£0BC +£0CB 5 ZA — Z0BC - AOCB = 180° — 90°

1
i.e.,ZBOC = 90° +§ ZA
EXERCISE 6.4

1. Iftwo lines intersect, prove that the vertically opposite angles are equal.

2. Bisectors of interiorB and exterioACD of aA ABC intersect at the poirit
Prove that

1
£ BTC =5 £ BAC.

3. Atransversal intersects two parallel lines. Prove that the bisectors of any pair of
corresponding angles so formed are parallel.
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4. Prove that through a given point, we can draw only one perpendicular to a given
line.

[Hint: Use proof by contradiction].

5. Prove that two lines that are respectively perpendicular to two intersecting lines
intersect each other

[Hint: Use proof by contradiction].
6. Prove that a triangle must have atleast two acute angles.
7. In Fig. 6.17,2Q > £ZR, PA is the bisector okQPRand PM_L QR. Prove that

1
ZAPM = 5 (£Q~£R).

P
] R
Q M A
Fig. 6.17

Sour ce: NCERT
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