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Lines and Angles

[ AN INTRODUCTION TO GEOMETRY

Euclid's Geometry

The word ‘geometry’ comes from the Greek words
'ge0’, me.aning the ‘earth’. and ‘metrein’, meaning ‘to
measure’. Geownetry appears to have originated from
the need for measuring land. This branch of
mathematics was studied in various forms in every
ancient civilisation, be it in Egypt, Babylonia, China
India, Greece, the Incas, etc. The people of thesé
civilisations faced several practical problems which
required the development of geometry in various ways.

Euclid's Five Postulates :

Postulate 1 : A straight line may be drawn from
any one point to any other point.

Postulate 2 : A terminated line can be produced
indefinitely.

Postulate 3 : A circle can be drawn with any ceatre
and any radius.

Postulate 4 : All right angles are equal to one
another.

Postulate 5 : If a straight line falling on two straight
lines makes the interior angles on the same side of it
taken together less than two right angles, then the
two straight lines, if produced indefinitely, meet on
that side on which the sum of angles is less than two

right angles.
LINE AND ANGLES

Basic Terms and Definitions
A line with two end points is called a line-segment
and a part of a line with one end point is called a ray.

Note that the line segment AB is denoted by AB, and
its length is denoted by AB. The ray AB is denoted by

IB‘ and a line is denoted by XB- However, we will
not use these symbols, and will denote the line segment
AB, ray AB, length AB and line AB by the same symbol,
AB. The meaning of all these will be clear from the
context.

If three or more points lie on the same line, they
are called collinear points; otherwise they are called
non-collinear points.

Recall that an angle is formed when two rays
originate from the same end point. The rays making an
angle are called the arms of the angle and the end point
I8 called the vertex of the angle. You have studied
different types of angles, such as acute angle, right
angle, obtuse angle, straight angle and reflex angle.
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Right angle : y=90°

(i) -

Acute angle : 0° < x < 90°

s

z (iv)
(iti)

Obtuse angle : 90° < z< 180° Straight angle : s = 180°

Reflex angle : 180° < t < 360°

v

An acute angle measures between 0° and 90°,
whereas a right angle is exactly equal to 90°. An angle
greater than 90° but less than 180° is called an obtuse
angle.

Also, recall that a straight angle is equal to 180°.

An angle which is greater than 180° but less than 360°
is called a reflex angle. Further, two angles whose sum
is 90° are called complementary angles, and two
angles whose sum is 180° are called supplementary
angles.
Two angles are adjacent, if they have a common
vertex, a common arm and their non-common arms
are on different sides of the common arm. In the given
figure, ZABD and ZDBC are adjacent angles. Ray BD
is their common arm and point B is their common
vertex. Ray BA and ray BC aré non common arms.
Moreover, when two angles are adjacent, then their sum
is always equal to the angle formed by the two non-
common arms. So, we can write

A
D

Adjacent Angles

B &
ZABC = £ABD + £ZDBC.




Note that ZABC and £ABD are not adjacent angles
as their non-common arms BD and BC lie on the same
side of the common arm BA.

If the non-common arms BA and BC form a line
then it will look like the figure given below. In this
case, ZABD and ZDBC are called linear pair of angles.

D

Linear Pair of Angles
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When two lines, say AB and CD, intersect each
other, say at the point O there are two pairs of vertically

opposite angles.
One pair i1s ZAOD and #BOC.

B

A D

c B

Intersecting Lines and Non-intersecting Lines

Draw two different lines PQ and RS on a paper.
You will see that you can draw them in two different
ways as shown in the figures given below :

(i)

Intersecting lines

(11)
Non-intersecting
(parallel) lines

the notion of a line, that it extends
indefinitely in both directions. Lines PQ and RS in
Figure (i) are intersecting lines and in Figure (1i) are
parallel lines. Note that the lengths of the common
perpendiculars at different Points on these parallel lines
is the same. This equal length is called the distance
between two parallel lines,

Pairs of Angles

Draw a figure in which a ray stands on a line as
shown in the Figure given kelow. Name the line as AB
and the ray as OC. What are the angles formed at the

Recall

point O? They are ZAOC, ZBOC and £ AOB.
C
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SR
ZAOC + £BOC = ZAOB :2;
OB = 180°. o )
lfrtm (1) and (2), ZAOC + £ZBOC = 180 t
From the above discussion, we can state the
r

Relomitg :x;m’l’fa ray stands on a line, then the gyp,
0. .

is 180°.

angles so formed

of hvrg:a:]jlafl?:tt whin the sum of two adjacent angle

O‘F then they are called a linear pair of angles,
is 18I Axlom 1, it is given that ‘a ray sland:t:. on a ling',
F‘romnl,hls ‘glve;l' we have concluded that ‘the sum qf
' 180,
t angles so formed is .

e ESJ;'C:I::: sug of two adjacent angles is 180°, thep
a ray stands on a line (that is, the non-common arms
fonnﬂ;t::]-z : If the sum of two adjacent angles s
180°, then the non-commeon arms of the angles form a

line. ‘
For obvious reasons, the two axioms above together

is called the Linear Pair Axiom.
Let us now examine the case when two lines
intersect each other.

Theorem| ],

other, then the vertically opposite angles are equal.
Proof : In the statement above, it is given that

‘two lines intersect each other'. So, let AB and CD be

two lines intersecting at O as shown in the figure given

below. They lead to two pairs of vertically opposite
angles, namely,

......

If two lines intersect each

() ZAOC and «BOD (1) ZAOD and ~BoC.
We need to prove that ZAOC = £BOD
and ZAOD = /BOC.

Now, ray OA stands
Therefore,

ZA0C + 2AOD
Can we write ZAOD + /BOD = 180°
From (1) and (2), we can write.
ZAOC + ZAQD = ZAOD + /BOD

on line CD.

= 180° (Linear

Pair axiom) (1)

(2)

This implies that ZA0C = /BOD

Similarly, it can be Proved that ~A0OD = <BOC

Example 1 : In the given figure, lines PQ and RS
intersect each other at point O, I

ZPOR : ZROQ

=5:7, find all the

angles,

e,



e ' —
pottion s ZFOR + 220G » 1o LINES AND ANGLES
(Linear pair of angles)
But ZPOR: ZROQ =5 . 7 (Given)

5
Therefore, ZPOR = 12 X 180°=75°

7
Similarly, ZROQ = 12 X 180° = 105°

Now, £ZPOS = /R =
e OQ = 105 (Vertically opposite '!_I‘Jﬁw. ray OP stands on line TOQ.
g erefore, £TOP + £POQ = 180° (1)
£50Q = ZPOR = 75° (Vertically opposite angles) (Linear pair axiom)
Example 2 : In the given figure, ray OS stands on Similarly, ray OS stands on line TOQ.
aline POQ. Ray OR and ray OT are angle bisectors of e, ATOR S 2500 = 150 "
/POS and £SOQ, respectively. If ZPOS = x, find Z/ROT. g: l{élslig;n;s R
L] {J
ZTOS + £SOR + ZQOR = 180° @) o

Now, adding (1) and (3), you get

ZTOP + ZPOQ + £TOS + ZSOR + ZQOR = 360° (4)
But £TOP + £TQOS = ZPOS

Therelore, (4) becomes

ZPOQ + ZQOR + ZSOR + ZPOS = 360°

rd

—
Cal

P 0 Q Parallel Lines and a Transversal
A line which intersects two or more lines at distinct
Solution : Ray OS stands on the line POQ. points is called a transversal. Line [ intersects lines m
Therefore, ZPOS + ZS0Q = 180° and n at points P and Q respectively. Therefore, line lis
But, ZPOS = x a trafnsver;al for lines mand n. Observe that four angles
are formed at each of the points P and Q.
Therefore, x + £SOQ = 180° Let us name these angles as Z1, A% e wlB A
So, £50Q = 180° - x shown in the figure given above. s
Now, ray OR bisects ZPOS, therefore, Z1, £2, /7 and /8 are called exterior angles, while”
g i £3, £4, £5 and égr are caé}ed interior angles.
_ 1 4 oy X (a) Corresponding angles :
EROB= G AR09 ma P E S () 21 and £5 (1) 22 and /6
(ili) £4 and £8 (iv) £3 and £7
Similarly, (b) Alternate interior angles : p
1 1 a - - (i) £4 and £6 (if) £3 and £5
4S0T = 2" £50Q = 5 (180°-x) =90 Y (c) Alternate exterior angles:
(i) £1 and £7 (ii) £2 and £8
X = - (d) Interior angles on the same side of the
Now, ZROT = ZROS + £SOT = 5 +90 i . 90 transversal: <
(i) £4 and £5 (ii) £3 and £6 =
Example 3 : In the given figure, OP, 0Q, OR and Interior angles on the same side of the transversal *
)8 are four rays. Prove that ZPOQ + ZQOR + ZSOR + | 0 7150 referred to as consecutive interior angles or"
‘POS = 360°. allied angles or co-interior angles. Further, many a

times, we simply use the words alternate angles for
alternate interior angles. i«

S

Solution : In the given figure, you need to produce
ny of the rays OP, OQ, OR or 0S backwards to a point.
et us produce ray OQ backwards Lo a point T so that

0Q is a line.

_/—'—T_—\__
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Now, let us find out the relation between the angles
in these pairs when line mis parallel to line n.

Axiom 8 : If a transversal intersects two parallel
lines, then each pair of corresponding angles is equal.

[
]

——
A
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W (ii)

Axiom 3 is also referred to as the corresponding
angles axiom. Now, let us discuss the converse of this
axiom which is as follows:

If a transversal intersects two lines such that a
pair of corresponding angles is equal, then the two lines
are parallel,

Axiom 4 : If a transversal intersects two lines such
that a pair of corresponding angles is equal, then the
two lines are parallel to each other.

&1 L

]

In the figure given above, transveral PS intersects
parallel lines AB and CD at points Q and R respectively.
Is ZB@R = ZQRC and ZAQR = Z/QRD?

You know that ZPQA = ZQRC (1)
(Corresponding angles axiom)
ZPQA = ZB@QR (2)

So, from (1) and (2), you may conclude that
ZB@R = ZQRC.

Similarly, ZAQR = ZQRD.

This result can be stated as a theorem given below:

m' 2. | Ifa transversal intersects two

parallel lines, then each pair of alternate in
P . terior angles

o, |
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verse of the corresponding angleg
s two lines paraﬂelﬂigf a pair of
is equal? In the figure given
alternate interior &1 e;s metcnl.'.raects lines AB and Cp

o e ey sk 50
at po

ZQRC.
s AB | | CD? ”

But, «BGR = Z@QRC
So, from (1) and (2),

/PQA = ZQRC .
are corresponding angles.
g;‘f;’h CD (Converse of corresponding angles

mo‘I“‘:I]Is result can be stated as a theorem given bclm

[Theorem 3, | 1f a transversal intersects two
lines such that a pair of alternate interior angles is

equal, then the two lines are parallel.
. In a similar way, you can obtain the following two

theorems related to interior angles on the same side of
the transversal.

[Theorem | 4, | Ifa transversal intersects two

parallel lines, then each pair of interior angles on the
same side of the transversal is supplementary.

Theorem| 5, | If a transversal intersects two

lines such that a pair of interior angles on the same
side of the transversal is supplementary, then the twc
lines are parallel.

Theorem | @, |Lines which are parallel to the

same line are parallel to each other.

Note : The property above can be ext
e : ended to mort
Example 4 : In the figure (i), if :
135° and ZMYR = 40°, find atﬂlw.Pg | ESackenee

you may conclude that

P
= .. A .
135° /35°
M /
* T .
A M g
: 40

R ¥ s

ii
Solution : Here, we need to draw
. a line AB paral
to line PQ, through point M as shown in u\:ggurc {Il:

Now. AB | | PQ and PQ | | RS.
Therefore, AB | | RS (WHY?)
Now, ZQXM + ZXMB = 180°

(AB | | PQ, Interior ang)
transversal XM) e on: (he saxme anto of th

But ZQXM = 135°
So, 135° + ZXMB = 180°

¥ i
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Therefore, ZXMB = 45° (1)

Now, £BMY = ZMYR (AB | | RS, Alternate angles)

Therefore, ZBMY = 40° 2)

Adding (1) and (2), you get

ZXMB + £ZBMY = 45° + 40Q°

That is, ZXMY = 85°

Example 5 : If a transversal intersects two lin.s
such that the bisectors of a pair of corresponding angles
are parallel, then prove that the two lines are parallel.

Solution : In the figure, « transversal AD intersects
two lines PQ and RS at points B and C respectively.

Ray BE is the bisector of ZABQ and ray CG is the
bisector of £BCS; and BE | | CG.

We are to prove that PQ | | RS.
It is given that ray BE is the bisector of ZABQ.

Therefore, ZABE = %LABQ (1)

Similarly, ray CG is the bisector of Z/BCS.

Therefore, £BCG = %zacs 2)

But BE || CG and AD is the transversal.

Therefore, ZABE = /BCG

(Corresponding angles axiom) (3)

Substituting (1) and (2) in (3), you get

1 1

Ei.ﬁ]\Eﬂg = Eigﬁf3(ﬁs

That is, ZABQ = ZBCS

But, they are the corresponding angles formed by
transversal AD with PQ and RS: and are equal.

Therefore, PQ | | RS

(Converse of corresponding angles axiom)

Example 6 : In the figure, AB || CD and CD | |
EF. Also EA 1AB. If /BEF = 55°, find the values of x, y
and z,

M r N
C E

Al =
5°

BPx +F
b L L

Solution : y + 55° = 180°

—
——
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(Interior angles on the same side of the of the

transversal ED) :
* Therefore, y= 180° - 55° = 125°

Again x = y '

(AB | | CD, Corresponding angles axiom)

Therefore x= 125°

Now, since AB | | CD and CD || EF, therefore,

AB | | EF.

So, ZEAB + ZFEA = 180° (Interior angles on the
same side of the transversal EA)

Therefore, 90° + z + 55° = 180°

Which gives z = 35°

Angle Sum Property of a Triangle

P

Q

Theorem |

T
triangle is 180°.

Proof : Let us see what is given in the statement
above, that is, the hypothesis and what we need to
prove. We are given a triangle PQR and Z£1, £2 and Z3
are the angles of PQR.

We need to prove that £1 + £2 + £3 = 180°. Let us
draw a line XPY parallel to QR through the opposite
vertex P, as shown in the figure, so that we can use the
properties related to parallel lines. o

P Y
X s

R

The sum of the angles of a

F

Q
Now, XPY is a line.
Therefore, Z4 + £1 + £5 = 180° (1)
But XPY | | QR and PQ, PR are transversals.
So.44=/2and /5=/.3
(Pairs of alternate angles)
Substituting Z4 and £5 in (1), we get
£Z2 + 21 + £Z3 = 180°
That is, £Z1 + 22 + £3 = 180°
Is £3 + £4 = 180°? (1)
Also, see that
21 + 22 + £3 = 18B0° (2)
From (1) and (2), you can see that £4 = £1 + £2.

izt
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This result can be stated in the form of a theorem
as given below:

m' 8. If a side of a triangle is

produced, then the exterior angle so formed is equal to
the sum of the two interior opposite angles.
.. It s obvious from the above theorem that an
“exterior angle of a triangle is greater than either of its
interior apposite angles.
Example 7 : In the given figure, if QT ZPR, £TQR
= 40° and /SPR = 30°, find xand y.

w Solution : In ATQR, 90° + 40° + x= 180°
(Angle sum property of a triangle)
Therefore, x = 50°
Now, y= ZSPR + x (Theorem 8)
Therefore, y = 30° + 50° = 80°

Example 8 : In the
figure given below, the A
sides AB and AC of
ABC are produced to
points E and D
. I bisectors
BO and CO of ZCBE
‘and ZBCD )
meet at point O, then sAY Z)\
prove that

L’BOC-N"—%ABAC

D ANGLES =<

_ - — _ - - - ——-_—--"-
the bisector of ZCBE.
gotution : Ray BO %
T JCBE = ~(180°-1)
Therefore, £CBO=73 2

(1)
ray CO 1s the bisector
-1 .mcp

2

old.
=90°-3
Similarly.
Therefore, £BCO

of ZBCD.

z
= 2(180°-2) = 90°"3 -
2 . /BCO + ZCBO = 180°(3)

ABOC, £BOC
g:;bsntuting (1) and (2) in (3), you get
Y

* — 2 =180°
zaoc=90°--§+90° 2
So, ABOC-%Iywz] 4)
But,x+y+z=180°(mlglesumprupertyofah1mglc]

Therefore, y + z= 180°-x

Mg o e g 1 msags
£BOC=20180°-x) =90°-3 =

SOLVED OBJECTIVE QUESTIONS

CEME. 258 )—
—{_EME-256 )

1. If P and Q are points on the opposite sides of a

straight line AB. If O s a point on AB such that
ZAOP =ZB0gQ, then when one of the following is
correct?

(1) ZAOQ < £ZBOP

(2) ZAOQ > ZBOP

(3) ZAOP=180° - ZAOQ

(4) ZAOP=90° - £ZAOQ

2. In the given figure. If PQ || RS ZQPT = 115° and

ZPTR = 20°, then ZSRTis equal to :

(1) 155°
(3) 135°

(2) 150°
(4) 95°

3. Two parallel lines are cut by a transversal then

which of the following are true?

I. Pair of alternate interior ang
ent.

I1. Pair of corresponding angles are congruent

IIL. Pair of interior angles on th sam
e
the transversal are supplementary. -

(1)1, 11, I are true (2)1, I
. 111 are trye
(3) 1, II are true (4) 11, 111 are true

les are congru-

| 4. AB and CD are two parallel lines. PQ cuts AB

and CD at E and F respectivel
y' El' lS th "
tor of ZFEB. If ZLEB = 35: then ZCFQ \;ltln::c
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o gk 11. Inth ® OP=21°, OC
(3N70° 4)85° n the following figure ZBOP=2x°, ZAOP=2¢°

_ and OD are angle bisectors of ~BOP and ZAOP
s. ABand CD are two parallel ines. The points B

andd € are joined-sueh that ZABC = 65°. A line

respectively. Find the value of ZCOD :

of @ drawn makiag angle of 35° with the line D P c
CB, EF is drawnr parallel to AB. as show in fig-
ure then ZCEF is equal to : e
Y o
A A 0 B
(1) 75° (2) 90°
(3) 100° (4) 120°
12. In the following figure find the value of £BOC :
(1) 160° (2) 155° € g
(3¥156° (4) 145° A—g=r<gr °
8. In the figure below, RT 1s drawn parallel to the E ; D
line SQ. The value of x is: (1) 101° (2) 149°
(8) 71° (4) 140°
13. Find y, if ¥*=36°, as per the given diagram :
B A
X
ce2L &) 4w
(1) 85° (2) 45° 3x°
(3) 120° (4) 75° D
7. AB is a straight line and O is a point on AB. If (1) 36° (2) 18°
one draws a line OC not coinciding with OA or (3 12° (4) 42°
OB, then the ZAOC and £BOC are: 14. In the given diagram AB || GH|| DE and
(1) Equal GF || BD || HI, ZFGC=80°. Find the value of ZCHI :
(2) Complementary

(3) Supplementary
(4) Together equal to 130°

8. In the given figure if EC | AB, ZECD =70°, ZBDO
= 20°, then ZOBD is equal to :

(1) 80° (2) 120°
(3) 100° (4) 160°

15. In the given figure, Za is greater than one sixth
of right angle, then:

C
(1) 70° (2) 80° be .
(3) 50° (4) 20° a L s
9. Two parallel lines AB and CD are intersected by A 0
a transversal line EF at M and N respectively. (1) b> 165° (2) b< 165°
The lines MP and NP are the bisectors of the in- (3) b 165° (4) b> 165°
terior angles BMN and DNM on the same side of | 1@, In the adjoining figure AE| |CD and BC| |ED.
the transversal. Then ZMPN is equal to : then ind Y :
(1) 80° (2) 45°
(3) 135° (4) 60°

10. AB and CD are parallel straight lines of lengths
5 cm and 4 cm respectively, AD and BCintersect
at a point O such that AO = 10cm, then oD

[&{[;.llll |
7em (2) 8cm
(1) 80° (2) 80°
(3) 5 cm (4) 8 cm e (4) 75°
— B T T R
— —{( EME-257 )}



| CD, shown in the figiité. Find thé'Value of
il

17. In the adjoining figure ZAPO=42° and £CQO = | 232. AB|
38°. Find the value of ZPOQ : * =
P A
A i B
M 0% ﬁ |
: - e 9) 90°
(1) 68° (@) 72° “; 1?3' 543 140°
(3) 80° (4) 126° (3) 110° o o pite.
18. In the adjoining figure AB| |CD and PQ. QR | 23. In the figure P@| |[LM| [RS. Find the value of
intersect AB and CD both at E, F and G, H ZLRS :
respectively. Given that mZPEB = 80°,
m£QHD=120° and mZP@R = X°, find the value P
of X :
R
(1) 30° A2) 25°
(3) 35° © (4) 40°
24. In the figure AB| |DC and DE| |BF. Find the
value of x:
(1) 40° (2) 20°
(3) 100° (4) 30°
19. In the following figure, find the value of y :
A
P40
110°
4
ot S
(1) 70° (2) 60° (1) 140° (2) 153°
(3) 50° (4) 80° (3) 105° (4) 115°
20. In the adjoining figure AB| | DE, ZABC =67°and | 20 [P the figure AB||CD, £ABE = 100. Find
ZEDC = 23°. Find ZBCD : mZCDE :
B D
67° X /230
A E
(1)90‘ [2] 44° {1] 125°
- {31 ;15" . (4) None of these (3) 65° g; 57§o
- In the given figure AB| |DE. Find a° + b° - ¢® : 3°
e . g In the figure AB| |CD, find ¥ (i.e., ZCDF) :
a® A
bpOC C
70°
& * F
(1) 160° ’ - .
(2) 120°
(3) 180° (@) 210° (1)50° (2) 90°
(3) 30° (4) 70°
,——‘———u—\
—(EME-258 ) o



g7. In the given figure XY | | PQ, find the value of x:

E
Aﬁsov
AL

X<

i gt &

P
Q
(1) 70° (2) 40°
(3) 75° (4) 15°

28. In the given figure AB| |CD and EF| |D
the value of ZDEF : | | IDQ. Find

(1) 68° 2) 78°
(3) 34° (4) 39°

29. In the given figure AB| |CD| |EF and GH| |KL.
Find mZHKL :

(1) 85° (2) 145°
(3) 120° (4) 95°
30. AB| |CD,£ABO=118°, BOD = 152°, find ZODC :
A B
118°
0
C D.

(1) 70° (2) 80°
(3) 90° (4) 34°

31. In the given figure, ZOAB = 75", £OBA = 556° and
£0CD =100°. Then £0ODC =7

100°

—

- L ——
EME-259 )—

(1) 20° (2) 25°
(3) 30° (4) 35°

' 82. In the given figure, AB|| DC, ZBAD = 90°,ZCBD
= 28° and ZBCE = 65°. Then ZABD = ?

A & B
_I 3 ¢
28°
3 - GSQ .
D 2 C E =
(1) 32° (2) 37°
(3) 43° (4) 53°

83. ABC is an equilateral triangle. If a. b and c de-
notes the lengths of perpendiculars from A, B and
C respectively on the opposite sides then :
(Nlazbzc (2la=b=c
(3la=b=2c (4a-b=c

34. In the adjoining figurc, ABCD is a trapezium in
which AB | | DC. If £ A=55° and £ B = 70° then
£ C and £ D are respectively :

D, Cc

s 70°
A 55 Og
(1) 140°, 125° (2) 100°, 135°
(3) 110°, 125° (4) 105°, 130°
88. In the given figure, ZA = 80°, £B = 60°, ZC = 2x
and «BDC = y°. BD and CD bisect angles B and
C respectively. The values of xand y respectively
are : 4

(1) 15° and 70° (2) 10° and 160°
(3) 20° and 130° (4) 20° and 125°
36. The measures of the angles of a triangle are in
the ratio 2 : 7 : 11. Measures of angles are
(1) 16°, 56°, 88° (2) 18°, 63°, 99°
(3) 20°, 70°, 90° (4) 25°, 175°, 105°

87. The angles of a hexagon are x°, (x- 5)°, (x- 5)°.
(2x~ 5)°, (2x - 5) and (2x- 20)° then the value of

Xxis:
(1) 60° (2) 80°
(3) 90° (4) 45°

\.—-———-——-—J_



38. In the adjoining figure, the ZQPS is equal to :

P S,
Q
(1) 85° (2) 75°
(3) 100° (4) 90°

39. In figure determine the value of y :

(1) 25°
(3) 15° (4) 40°
40. In each of the following, the measures of the three

angles are given. In which case the angles can
possibly be those of a triangle?

(1) 59°, 72°, 61° (2) 45°, 61°, 73°
(3) 30°, 125°, 20° (4) 63°, 37°, 80°

41. In AABC, £C = 90° and CD 1 AB, also ZA = 65°
then ZCBA is equal to ;

(2) 35°

' 44. Here in the adjoining figure

LA+ LB + £C + 4D + LEWAF =

TS

(2) 720°

(1) 360° 7 S

(3) 180°

48. In the adjoining figure :
ZABC + ZBCD + ZCDE + /DEA + ZEAB =?

D ’
C
A B
(1) 360° (2) 540°
(3) 720° (4) None of these

48. In the adjoining figure :
A+ LB+ LC+ £ZD + LE =

C " A
B
(1) 900° (2) 720°
i 65° i (3) 180° (4) 540°
= 47. In the following figure, if PQ|| RS, zM X Q =
135° and ZMYR = 40°, Find zxXMy.
(1) 25° (2) 35° p %
(3) 65° (4) 40° < e
42. The angles of a triangle are as 2 : 3 : 4. The M 135°
angles of triangle are respectively : '
(1) 30°,60°,90° (2) 40°,60°,80° «20 —>
(3) 60°,40°,80° . (4)20°,60°,80° T L
43. lndthe adjoining figure, D and E are points on (3) 65° ([‘2;; ;(5):.
sides AB and AC of AABC such that DE || BC.If | 48. InaAABC, if £A = ° :
£ B =30° and ZA = 40°, then x, y and z are re- equal to 1#0°and AB = AC. then e
spectively : (1) 35° (2) 60°
(3) 30° (4) 80°
A 49. In figure, the value of x which would make ABC
a line : —
4
(1) 80°,110°,110° (2) 30°,105°,105° " a -
(3) 30°, 85°,85° (4) 30°,95°,95° 40 o g
(3) 45° (4) 30°
CEME 260 )—
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60. The sides BA and DC of quadrilateral ABCD are

produced as shown in figure. Then which of the
following statements is correct?

D C F
a®
b°
” X2
N .
= 0 o o 1 . a°+b*
N2 +y=a"+b {2)x+72-y=__2_

(3) x°+y°=a’+ b° (4) x°+a°=y°+ b°

81. If ABC and DEF are similar triangles in which
ZA=47° and ZE = 83°, then /C s :

A D

]
/g\ [\
B c g8 P

(1) 50° (2) 70°
(3)60° (4) 80°

82. In the given figure, AOBis a straight line. If ZAOC
={3x-10)° £COD=50° and £BOD = (x + 20)°,then

ZAOC=7?
C
D
50°
(Bx - 10); (x +20)°
A 0 B

(1) 40° (2) 60°
(3) 80° (4) 50°

83. In the given figure, AB || CD. If ZBAO = 60° and
Z0CD =110°, then ZAOC="7

(1) 70° (2) 60°
(3) 50° (4) 40°

84. In the given figure, AB || CD. If ZAOC = 30° and
Z£OAB =100°, then £0CD = ?

I
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(1) 130° (2) 150°
(3) 80° (4) 100°

85. In the given figure, ZBAC = 30° ZABC=50°
and ZCDE =40°, Then ZAED =7

(1) 120° (2) 100°
(3) 80° (4)110°

56. In the given figure, ZBAC = 40°, ZACB = 90° and
£ZBED =100°. Then ZBDE = ?

A

(1) 50°
(3) 40°
67. In the given figure, x=?

(2) 30°
(4) 25°

w



AL = L R T S St :

i b = Ly

(2 a-p+y
4a+y-p

(Da+p-y
Bla+f+y

B8. In the given figure, AB || CD. If ZCAB = 80° and

£ZEFC = 25° then ZCEF="?

(1) 85°
(3) 45°

(2) 55°

(4) 75°

59. In the given figure, BO and CO are the bisectors
of £B and ZCrespectively. If ZA = 50° then ZBOC

=7
il
C
(1) 130° (2) 100°
(3) 115° (4) 120°

60. In the given figure, AB| CD. If ZEAB = 50°
and ZECD = 60°, then ZAEB =?

i

C
A
(1) 50° (2) 60°
(3) 70° (4) 55°

61. It 1s given that AABC = AFDE in which AB = 5cm,

£B = 40° £A = 80° and FD = 5cm. Then, which
of the following is true?

(1) £D = 60°
(3) £LF = 680°

(2) ZE = 60°
(4) £D = 80°

I_Qussmus ASKED IN PREVIQUS SSC s_x@

g

67.
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riangle ABC, ZA is-the ob-

-angled t
In an obtuse-ang the orthocentre. If ZBOC

tuse angle and O ia

- 54°, then ZBAC 18 -~
[lffﬂhshen EJ} i 16
apoe 4) 4
(3) 136 . Gradvate Lavel Tier-I Exam, 2012

If1 is the In-centre of AABC and £A = 60°, then

e of £BIC is
(1 100" (2) 10°
(3) 150° (4) 110°
[SSC Graduate Level Tier-I Exam, 20123
If a straight line L makes an angle 8 (0 > 909
with the positive direction of x-axis, then the
acute angle made by a straight line L,, perpen-
dicular to L, with the y-axis is

(2) 5 -©

B)r+0 (Mm-9

[S8SC Graduat~ Level Tier-1 Exam, 2012}
A,O,B are three points on a line segment and C
is a point not lying on AOB. If ZAOCT = 40° and
OX, OY are the internal and external bisectors
of ZAOC respectively, then ZBOY is
(1) 70° (2) 80°
(3) 72° (4) 68°

[SSC Graduate Level Tier-1 Exam, 2012]

(1) -3—+B

. The side BC of A ABC is produced to D. If ZACD

1
=108°and48=§ ZAthen ZA is

(1) 36° (2) 72°
(3) 108° (4) 59°

[SSC Graduate Level Tier-I Exam, 2012]
If in any triagle ABC, the base BC is produced in

both ways, the sum of the exterior angles at B
and C is

(1) n-A (2) n+A

n
i A
(3] 2+A (4) n__z_

[SSC CPO SI & Assistant Intelligence Officer
Exam, 2012]

» In the figure below, lines k and lare parallel. The

value of @°® + b° is

k
* 1
(1) 45° 2) 100°
(3) 180° :4; 360°
[SSC CPO SI & Assistant Intelligence Officer

Exam, 2013}
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go. n the figure Beétow, 4 AB{CD and cE 1 gp ZLRT = ZRLP- ZRTL = 65° - 20° = 45°
then the value of x5 1 ZSRT+ /LRT= 180°
ZSRT = 180° - ZLRT = 180° - 45° = 135°
ZSRT= 135°
3. (1) All the three statements are true regarding
the given condition,
4. (3) ZLEB = 35°
ZFEB=12 x ZLEB=70°

ZCFQ = ZFEB (alternate angles)
ZCFQ=T70° :

& (2) 63 , "

8) 37 (4) 45 /

[SSC CPO SI & Assistant Intelligence Officer E

Exam, 2012) . /D\ =
=== ANSWERS == e 7" "y

) 2. (3) 3.(1) 4.(3) 8. (3) Q

6.(1) 7.3) | 8@ | ()| 10.(2)|| 8. (3 2ABC=<BCDas AB|CD

11. [2} 12. {2) 13. [1) 14, {l] 15. {2] ZBCD = 65°

16.(2) | 17.3) | 18.2) | 18.@) | 20.(1) ZECD = 65° - ZBCE

21.(3) | 22.(1) | 28.(2) | 24.(3) | 25.(1) -Z gg;‘if;; gg” e

+ &= i

268.(1) | 27.(3) | 28.(1) | 29.2) [ s0.(3 iyl

31- ‘3] 32- [2] 33- {2} 34. (3] 35. {3] B- {l] Herc JPSQ= 1800_ ‘1 10°+30‘°}

36.(2) | 37.(2) | 38.(1) | 89.(3) | 40.(3 ZPSQ = 40°

a1.(1) | 42.(2) | 48.(1) | 4a.(1) | 45.@ ZQSR = 75°-40° = 35°

46.(3) | 47.(1) | 48.(3) | 49.(4) | 50.(3) ZOSR+ ZSRT=180° [--SQ@ || RTI

51. (1) 52.(3) | 53.(3) | 54.(1) | 55.(1) 35°+60°%+x = 180°

B86. (2) B7. (3) 58. (2) 59. (3) 60. (3) x= 180°-95°

61. (2) 62.(2) | 63.(2) | 64.(4) | 65.(1) x=85°

66.(2) | 67.(2) | 68.(1) | 68.(1) 7. (3) As AOB are collinear so

C
(== EXPLANATIONS === /

1. (3) Here, as given A o B
LAOP= Z/BOQ R
Pog s asalticling s e g
So LAOP+ZA0Q = 8. (8) LAOD = ZECO = ZAOD = 70°
ZAOP= 180" - ZAOQ So ZBOD = 110°

2. (3) Here £QPL+ ZPLR = 1B Hence in A BOD

P o £OBD + ZBOD + ZODB = 180°
) Z0OBD = 180° - (110°+20°)
" ZOBD=50°
A 9. (1) As ZBMN + ZDNM = 180°
ZPLR = 180° - ZQFL ZPMN + £PNM = 90°
= 180° - 115° = 65° -
ZRLP= /LRT+ ZRTL

e ——
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ZMPN = 180° ~ (£PMN + ZPNM)
= 180° - (90°)
= ZMPN=90°
10. (2) Here as AB || CD
A 3 B
10

11. (2) 2x+2y = 180
= X+Yy=90°
. £COD =90°
12. (2) £DOE = 180 - (40 + 31) = 109°
and £ZBOF = 40° (.. ZAOE = ZBOF)
- £BOC = ZBOF + LZFOC =40 + 109
(- LFOC=£DOE)
= 149° '
13. (1) 2y+3x=180
= Yy=36° (. x=36° or x+4y=180°
= y=36°(. x=36°

14. (1) G

H
(Pair of alternate angles)

90°
16. {2}(1:-'? = a>15°

» a+b=180°
. b<165° (:.a> 159
18. (2) ZABP = ZCDR = 100°
y=80° (.- ZCDR+ £CDS = 180°
17. (3) £ZAPO = 42° and £CQO = 38°
£POQ = /PON + ZNOQ
= ZAPO+£0QC = 42° + 38°= 80°
18. (2) £PGH = 80° = ZQGH = 100°
ZQHD = 120° = ZCHQ = 60°
& £x+100 + 80 = 180°
= x= 20°
19, (3) £z = 180°-110° = 70°
(-: £ZQAC = ZBCA) and 60° + I+ 2° = 180°
L Y= 180° - (70° + 609
y=50°

—_EME-264 )

ABCM-M’-’-DCM 7 ﬂ.é. i%

- Si{i.;.’vg[::EDC = 67° +23°=90°,
B M . ' :
c
A w . %

(Draw a line parallel to AB or DE through C.)

21. (3) a+x=180°
c+x=b=x= b-c¢

~a+(b-c=180°
=a+b-c=180°

22. (1) (a+ b-¢) = 180°
= 100° + (x+ 10°) - 30°
= x= 100°
Alternatively :

/8?"1 00°
80°

30°
30°

= 180°

. X+ 10° = 80° + 30°
= x=100°

23. (2) B Q

ZPER = ZQRS
55°= ZQRS
956° = ZQRL+ZLRS
55° = 30°+4LRS
= ZLRS = 25°
24. (3) ZABC = 180°- (40° + 85°)
ZABC = 75°
and ZDCF = ZABC = 758°
. ZEDC = 180° - ZDCF = 105°

et O



25. (1) Extend €D to M, then
ZDME = ZABE = 1000
AMED =25 = 4

+. £MDE = 180° - (100° + 25°) = 55°
+ £CDE = 180° - 55° = 125¢
28. (1) £CEF = ZABF = 70°
;. £FED = 180° - 70° = 110°
ZEDF + ZDFE + /FED = 180°
s, £FDE = 180° - (110° + 20°) = 50°
27. (3) ZBAO = 180°- (60° + 35°) = 85°
ZAOB = 180° - (85° + 20°) = 75°
28. (1) ZAEP = ZCDP = 34°
ZAEP + ZBEF + /DEF = 180°
34° + 78° + /DEF = 180°
= /DEF = 68°
29, (2) ZAKH = ZKHD = 25°
ZEGH = ZAKL = 180° - 60° =120°
-~ ZHKL = 120° + 25° = 145°

80. (3
“ a L. P
M -
ZABO =118°

. MOB = 180°-118° = 62°
+ ZMOD = 152°-62° = 90°
% ZODC = 180°-90° = 90°
31. (3) In AOAB,we have :
ZOAB + ZOBA + ZAOB = 180°
. BB°4 75° +/AOB=180°
= ZAOB = 50°.
. ZCOD= ZAOB =50° (vert. opp. £8)
In AOCD, we have:
2COD + Z0CD + £0DC = 180°
- 50°+ 100° + x= 180°
= x=30°%
82. (2) 2BCD + £BCE = 180°
= /BCD + 65°= 180°
= /BCD = (180°-685°) = 115°

e |

I

37.

P v Ty Y
ME-265

In ABCD, we have:

ZCBD + £ZBCD + £ZBDC = 180°
= 28°+ 115°+ £ZBDC ='180°

= ZBDC = (180° - 143°) = 37°
Since AB || DC, we have:
ZABD = £BDC = 37 °

& ZABD = 37°,

(2) Lengths of perpendiculars from vertices to
the opposite sides are equal. So,a=b=c.
(3) As AB || DC

so ZA+ £D=180°

= £D = 180° - 55° = 125°

Also, /B + ZC = 180°
=2/C=180°"-£B=180°-70°=110°
S0,£ZC=110°and £D = 125°

[Alt. Int. £s]

. (3) ZA + ZB + £C = 180°,

£C =180°-(£A + £B)

= 180 - (80 + 60)
ZC =40° [+ £C=2X
=2x=40=x=20°
1
y=180°- (—L;IBH) [-- ABDC]

= 180"—(% x 60°%+ 20"]

= 180° - (30° + 20°) = 130°
So x=20%and y = 130°

. (2) Let the measures of three angles of triangle

are 2x, 7x and 11x respectively.
S 2x +7x+ 11x =180°
= 20x = 180°

180
=—=90°
= X0

+ Firstangle=2x =2 x 9 = 18°

Second angle = 7x =7 x 9 = 63°

Third angle=11x =11 x9=99°

{2) Sum of interior angles of a hexagon = 720°

5 X+ (x=5)° + (- 5)° + (2x- 5)° + (2x - B)° + (2x
+20)°=720°

9x=720°

720° 5
x=——=80

9
(4) As QSR s a triangle so,
2x+ 3x+ 5x=180°
= 10x= 180° > x= 18°
~ZP=ZR=5x
ZP=5x18°=90°




39. (3) Here as OA, OB are opposite rays.
ZAOC + LCOF + ZFOB = 180°
5y + 5y + 2y = 180°
12y =180°= y= 15°
40. (4) Sum of three angles of a triangle is 180°. If
sum of three angles is greater or less than 180°
then the triangle is not possible.
41. (1) In ABCD, £BCD = 65°
and ZBDC =80°
ZCBD = 180° - (£BCD + ZCDB)
= 180° - (65° + 90°)
= 180°- 155° = 25°
42. (2) Let angles of triangle be 2x, 3x, and 4x, Then
2x+ 3x+4x=180°
=9x=180°
= x=20°
So, angles are : 2x = 40°
3x=60°
4x = 80°
43. (1) In A ABC
ZA+ ZB + y=180°
=y = 180°- (40 + 30)°
=y=110°
ZADE = ZABC
{pair of corresponding angles}
=x=30°
Similarly, y=z=110°
44. (1) Here in A AEC,
ZA + LE + £C = 180°
In ABFD, £B + £F + £D = 180°
Adding (i) and (ii) we get,
LA+ LB+ £C + £D + £E + £F = 360°
45. (2) Here
ZABC + £BCD + ZCDE + £DEA + ZEAB

D

sunnall)
«na(ii)

A B

= 3 [sum of angles of triangle]
=3 x 180° = 540°

48. (3) Here
LA+LN+2L2 =/ B+23+/24

= LC+ L6+ 25=4D% v =

=180° .
=£E+£9+ £10 /

/24 L3+ L4+ LB+ L6 LT
+ /8 + 29 +.£10=180°x5 =900

4+ L5+
Also £l + £2+ £33+ £
6+ LT+ 28+ 29+ £10=720°

=m+AB+.{C+AD+-¢’-’E
=900°_720°= 180°

o

47. (1) P

Through point M draw a line AB parallel to PQ.
~AB || RS

Now, ZQ XM + £ XMB = 180°

= /XMB = 180° - 135° = 45°

Now, AB | | RS and £ BMY and £ MYR are alter-
nate angles.

. £ BMY = ZMYR
= ZBMY = 40°
s £LXMY = £ZXMB + Z/BMY
=45° + 40° = 85°

48. (3) £A=120°and AB =AC
=<LB=/C
But, ZA + /B + £C = 180°
= 120°+ £B + /B = 180°
=2 /B =60°
= /B =30°

49. (4) Here if ABC is a straight line

then ZABD + ZDBC = 180°
4x-30° + 3x = 180°
7x=180° + 30°
7x=210°= x= 30°

BO. (3) As ZA + b° = 180°

=LA=180°-b

Also £C + a° = 180° (linear pair)

=2 Z4C=180°-qa°

But ZA+ ZB + £C + 4D = 350°

ut(lBO“-—b"]-l-xﬂlBO’-avav.aeo.

22X+ =a0"+b°

S ————
s
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s1. (1) Since A ABC ~A DEF
»£B= LE = 83“
‘Hence, in A ABC, ZC = 180° - (£A + £B)
= £C=180°-1{47 + 83)° = 50°

g2. (3) Since AOB s a straight line, we have:
3x-10+50+ x+20 =180 .
= 4x=120= x=30.

~ ZAOC = (3 x 30 -10)°= 80°,

53. 3) E - F

110°

e ¢
foo

A = B

Let ZAOC = x°.
Draw EOF|| AB| CD.
Now, EO || ABand OAis a transversal.
. ZEOA = ZOAB=60°
Again, OF || CD and OC is the transversal.
.. ZCOF+ £0CD=180°
— ZCOF=110"= 180°
= ZLCOF=70°
Now, EOF is a straight line.
- ZEOA + ZAOC+ ZCOF = 180°
- 60+x+70= 180
- x=(180-130) = 50°.
54. (1)

A

Let £OCD = x°. Draw OE | AB Il CD.
Now, AB |l OE and OA is the transversal.
. LOAB+ LAOE = 180°
;——# ZOAB + /AOC + ZCOE = 180°
s 100°+ 30°+ ZCUE= 180°
¥ 500'
p Liogl; || OE and OC is the transversal.
. ZCOD+ ZEOC = 1807

[Alt. Int.Zs]

B8. (1) In AABC, ZBAC + ZABC + ZACB = 180°

B67.

B59.

. 30° + 50° + LACB = 180°

= ZACB = 100°

* £ZECD = (180° - 100°) = 80°.

ZAED = LECD + £ZEDC = (80° + 40°) = 120°,
' ZAED= X" =120°

. (2) In AABC,

40°+ 90°+ ZB = 180° = ZB = 50°
In AEBD,
£B + ZBED + /BDE = 180°
- 50°+ 100°+ x°= 180° = x=30°
(3) Join OC and produce it to D.
Let ZBOC = m°, ZAOC = n°,
ZBCD = p° and ZACD =q".
Then. m+n=fand p+g=x
In ABOC, side OC has been produced to D.
L pEo+m (1)
In AAOC, side OC has been produced to D.
q =n .|.-r wan (il]

Adding (i) and (1), we get:
p+q=a+7+[m+ru

s>x=a+y+P

Hence, x=0 + B +7Y.

(2) Let ZCEF = 2

Now, AB|| CDand AFisa transversal,

. ZDCF= £ZCAB= 80° (corresponding £8)
In ACEF, side EC has been produced to D
A x+256=80=x= (80 - 25) = 55°.

(3) LA+ LB+ 4C= 180°

= 50° + £B+ £C=180°

= /B+£C=130°

1 1 i
=¢2£B+ 2.£C-65

In AOBC,
ZOBC + £LOCB + £BOC = 180°

= -lé-z.'B+%£C+ /BOC = 180°
= B85° + £LBOC= 180°

ﬁ.x+50w1802ﬂ'x'=130°' = /BOC= 115"
i Y e ———
e —“\_____1_5‘267 =




60. (3) Let ZAEB = »°.
Now, AB || CD and BC is the transversal.
. ZABE = /BCD = 60°
[Alternate Interior Zs]
In A ABE,
we have : 50° + 60°+ x=180° = x = 70°.
81. (2) Given : AABC = AFDE,

A F
80.'
40°
B CD E

AB = FD = 5¢m,
£B = 40°and ZA = 80°,
& £C = 180° - (80° + 40°) = 60°
So, we must have
£ZE = /C=60°
Hence, ZE = 60°
62. (2) £ZBAC = 180°- /BOC = 180° - 54° = 126°

A
83. (2) £BIC =90° + 2= 90° + 30° = 120°
64. (4)

ZCAO=x-9

LN =y 1;—-n+e=e-§

L5
~t—

A 0 B

QY 1s the bisector of ZAOC,

W ZAOC =2 ZCOX

OX is the bisector of ZBOC,

~ £BOC =2 £COY

" LAOC + ZBOC = 2£COY + 2£C0X = 180°
=2 (£LCOX + £YOC) = 180°

= £ZX0Y = 90°

" LAOX +£ XOY+£BOY = 180°

. ZBOY = 180°- 90° - 20°=70°

LINES AND ANGLES™

=\ _EME-268 )}—

66. (2)

B
ZACD = ZABC + £BAC

C D

ZA
=108°= 5~ +£A

£A °

- LA = 10‘8)(2:72,

87. (2) A

B c B

£ZABD=n-B

ZACE=n-C
4ABD+AACE=2n—{B+C]
=2n-(t-A)

=n+A

68. (1) A i

59/
- L
B

k|l Ll m
£BOA = 45°
= £A0D =a° and ZDOB = po
~ @+ b° = ZAOB = 45¢°
69. (1) A

(1) i E B

37°

90°

C D
ZAEC + LCAD + ZDEB = 180°
= 37°+90° + ZDEB = 180°
=/DEB = 180°- 127° = 53¢

EB || CD
"+ £BED = £EDC = 53°




