ines and Angles

m Definitions :
(nl.ﬂ te The part of a straight line whose both ends are

s ! and 2
!{,m’ | g § a line .,_cgmenl. If one point of a line is fixed, it is called a
plled ¢

+ i
' ‘_d 1 ca
:,,_\ Lints and Non- ~collinear pomts _If three or more points lie
L,J,?:T“-"“,r Wt line, t they are called collinear point. If three or more points
‘ on g stralfs straight line, thev are called non-collinear points.
gonot e ;; . - According to measurement, angles are ot following
s of angl€

-y

gypt"" ” ngle : If an angle lies between 0" and 907, it is called acute

aﬁi,:" 1e : An angle whose measurement is 90" is called a right
Vi 'l' q,l”j'

-":?'J" ngle o If an angle lies between 907 and 180", it is called
13 (\“l“l“ " ?

obtuse dﬂh'L

sraight angle :
ble

- An angle whose measurement is 180" is called a

straight an
Retlex .1!\},1#-‘
Reflex angle.
o bementary angles and Supplementary angluw : "f"um Olf two ang:lcﬁ

If an angle lies between 180" and 36", it is called

e
i
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i . of angles :
_ Linear paif o g
y .4.‘:;:»(: and £COB are adj@
i 1
is astraight lin€ I:l.‘?.l,‘ :lline. %
sides forma straig
linear pair of angles:

.o angles ¢
Vertically upposm. ang

R ngles.
and CD imerts}:.'c: fsac:lled vertically opposite angles
facing each othe

re one pair

n djacent figure ;:.AOD and [_BOC a P
In the adja A .

of verticallly opposite angles.- while LAOC and ZBOD

i les.
ther pair of vertically opposite ang —
. . A straight line intersecting

8. Transversal line : e
i i oints 1S
two or more lines at different p :

transversal line. ' i
In the given figure straight line 7 intersects two

different lines [ and m respectively at point P and Q »
Q,solinenisa transversal line.
9. Exteriorangles and Interior angles : In the figure
given below, a transversal line n intersects two
straight lines | and m respectively at P and Q.
round each point P and Q, four angles are
»rmed, among these angles £1, £2, L7, L8 are

called exterior angles while £3, 24, /5, £6 are
called interior angles.

twWo straight lines AB

¢ at point O, then angles

~3
.

are a

10.
gure drawn aboye

10.1. £1 and £5, 22 and L6, L Z8
are called pgj

3and »7
of corresponding angles, and Z£4 and

103, 21 and £7” and «

L ”
10.4, « 2and £8” are called alte

and i“

11. Exterior
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Lines ana Angle 119
7

xterior angle ZACD. Similarly ¢ an
he €

d £C are interior
to the exterior angle BAE etc,
oS

e 0 1
Jﬂ}: faiu‘ a

o
W ' ‘

’ I\‘i‘ ”::lll::i an e :

is _les triangle : If any two sides of a trj
(3o 1““:,; an isosceles triangle.

- e riangle : If sides of 2 triangle are unequal, it is called a

[-r 1;:;;18 triangle.

ing to their angles -
angles according g

Jos according to sides :
‘1‘“‘}1 '
of U1

| triangle : When all the sides of 5 triangle are equal, it
3 quilaleral triangle.

angle are equal, it is

< of tri
164 ‘e

e triangle Right angle triangle Obtuse angle triangle
AC""', ang

acute angle triangle : If all the three angles of a triangle are acute,
C ©
13.1. then the triangle is called an acute angle triangle.
e
Right angle triangle : If one of the angle of a tria
13.2. (.IFQ{)") then it is called a right angle triangle.
A triangle has at most one right angle.

ngle is right angled

11 Obtuse angle triangle : If one of the angle of a triangle is obtuse

- (liesbetween 90° and 180°) then itis called an obtyuse angle triangle.

A triangle has at most one obtuse angle.

¢ Theorems (Results) based on angles and straight line
yOIm
30 If two straight lines intersect each other then D B
' vertically opposite angles are equal. In the given

figure,

LBOC = LAOD (Vertically opposite angles) 3

LAOC = LBOD (Vertically opposite angles)

-

Ifaray is inclined on a line then the sum of ¢
linear pair of angles thus formed is equal to & 0
180° and its converse is also true.

In the given figure ray OC is standing
(inclined) on the line AB,

Therefore 0+ a=180°

Conversely, if8 + o = 180°
#straight line,

Scanned by CamScanner
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§5C Higher fviaresemmmm
re many rays are coming out

3. Ifatransversd™o .
“nesmenthepmg‘;ual and its €O
thus formed are
also true. i

el lines
acent figures tWO parall 1
In the adjacen transversa

i d by @
d I, are intersected bY € il
:iln‘:.i and thus the following pair O
i

es are equal—

; I
corresponding ang )
LI=L5,.£2z.¢6,L3ﬂ/_7and L4=18 . IfO
Conversely, it at least oné of the pair of corresponding an gles age /BC
(say £1=£5)thelines l,and [, are parallel. If £2= 26 then the tWOlir‘ Pro¢

are parﬂllel etc.
) L
line intersects two parallel lines then pair

4. If a transverse . £ ol
angles are equal and its converse 1S also true. In above figure e .

/3=2¢5and 24 =16 (Alternate interior
ang),

t1=/7and £2=48 . (Alternate exteripr
angkw

hcfl atransversal line intersects two parallel lines, sum of
terior a'ng!_es (orallied angles or co-interior angles is eqy IConsecu :
nsecutive interior angles are supplementary), its con\il . t‘o o
1 the above figure, =i alSOtm

£4+£5=180°and /3 + L6 = 180°

6. The sum of all the th 2 ol
é ee angl i :
equal to 180° (i.e., two rightga;;fe’g a triangle is (ii)
LA+ /B+C= 180°
Or. LBAC + LABC 4+ £BCA = 180° .
7. Ifaside of 3 tri B
angle t
equal to the o1 Dgfle is Produef?d, then the ; C
WO interior Opposite g ex]termr angle so formedi
ngles.
A ¥ A
Iti
ap
int
Z 4 By
= LB = C (
+ ot
“C LABz-sA+k ;

_'!hl
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xterior angle ZACD. Similarly ¢ an
he €

d £C are interior
to the exterior angle BAE etc,
oS

e 0 1
Jﬂ}: faiu‘ a

o
W ' ‘

’ I\‘i‘ ”::lll::i an e :

is _les triangle : If any two sides of a trj
(3o 1““:,; an isosceles triangle.

- e riangle : If sides of 2 triangle are unequal, it is called a

[-r 1;:;;18 triangle.

ing to their angles -
angles according g

Jos according to sides :
‘1‘“‘}1 '
of U1

| triangle : When all the sides of 5 triangle are equal, it
3 quilaleral triangle.

angle are equal, it is

< of tri
164 ‘e

e triangle Right angle triangle Obtuse angle triangle
AC""', ang

acute angle triangle : If all the three angles of a triangle are acute,
C ©
13.1. then the triangle is called an acute angle triangle.
e
Right angle triangle : If one of the angle of a tria
13.2. (.IFQ{)") then it is called a right angle triangle.
A triangle has at most one right angle.

ngle is right angled

11 Obtuse angle triangle : If one of the angle of a triangle is obtuse

- (liesbetween 90° and 180°) then itis called an obtyuse angle triangle.

A triangle has at most one obtuse angle.

¢ Theorems (Results) based on angles and straight line
yOIm
30 If two straight lines intersect each other then D B
' vertically opposite angles are equal. In the given

figure,

LBOC = LAOD (Vertically opposite angles) 3

LAOC = LBOD (Vertically opposite angles)

-

Ifaray is inclined on a line then the sum of ¢
linear pair of angles thus formed is equal to & 0
180° and its converse is also true.

In the given figure ray OC is standing
(inclined) on the line AB,

Therefore 0+ a=180°

Conversely, if8 + o = 180°
#straight line,
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) 121

rt.l“l Points to Solve ()bit‘(‘li\'l: Q“E"tihns
mp? '

I angles around a point is 360"
f i

are given below 6,48, +8, 46, + 6 - 3600

I
-.‘I““’
sum ©

I in the hg

oBand OC are angle bisector of base angles 2B and /£C of AABC, then
If

LA
di LBOC sl 2 2
nding angles a0 - In the adjacent figure,
_ u roof : 1N
B [_OBC =0 an 2
) ZB . #C
above figure, 5 B —
) B+C
ernate interior ang e =180° - ( 5 )
‘rnate exterior angl. _180°— (180;-}1)

’s, Sum of consecutiy,
>sisequal to 180°(j e
s converse is also trye —90° + LA

2
(i) Sum of all the internal angles of a Quadrilateral is 360°

LA+ LB+ LC=180°= LB+ £LC =180° - LA)

3.

1 (ii) Sum of all the internal angles of a pentagon (five sides) is 540°.

(iii) Sum of all the internal angles of a hexagon (six sides) is 720 etc.

¢ b ¢ . ; 2

C

- angle so formed is i

A B
B !B A
A A

riangles,

Iti i be divided intotwo't
tisdue to the fact that a quadrilateral can Siided

apentagon can be divided into three triangles, ahexagon canbe
into four triangles etc.
ZB C * From the above result we can conclude that sum of all theinte

of a n sided polygon is (n —2) x 180°.

rnal angles

LABZ = LA+4€
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25 . \n—2)180°
a2 o regular pOLYROIID g e

A,

s Eachangleof? o

Ac
duced i
; . 1., of a polygon are pro in the
6. In H';e ;b()\:]e ?%urf, 5!:1.99 thups formed are called exterijo, angn;:s %‘ o
Angle 6, + g e T ' .
Thegsun: of .;H the exterior angles of a polygon is 360°.
" C
i.e.,ﬂ]+91+83+...+9"=3’50 N

360°
If polygon is a regular polygon then each angle = <=

From the above discussion we can conclude that if side of 5 tria

quadrilateral or a pentagon or a hexagon etc. are produced in th % , In

order, sum of exterior angles in all cases = 360° Sy int

- If
Eided polygon has n(r12 3) diagonalsj mu
sided polygon has n(nz- 3) diagonals. Soluty

t n =4, Quadrilateral has 4(42_ 2 =2 diagonals

atn =5, Pentagon has ‘5—(%-_—32 =5 diagonals o

6, Hexaggn has é_(_‘iz_‘__éz

atn =
=9 diagonals etc.
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In ’;ﬁ at O l::f.md LBOE and reflexive 4 O\ ;
o  the \

vVertically opposite angle)
-

F. n 5 LA 4; C E
-.nh,lrl LAOC = - LAOC M LBOE _ 700
ing to queStlonl
- +
pccord OE =70° ki AT
40°+ LB
1,
" /BOE= -4 k.

DOB + / BOE = reflexive LCOE

— reflexive £COE

) the figure given below lines XY and MN
. Inth€

f[_POY'""gOO and a : b = 2 : 3 then find the

|

P
a
b
. > e
measure of C. : C\_\O\§ -

M

= a _ _2
n.ulutiun: Given, b = 3
Leta=2k and b =3k

. LPOY=90° .. LPOX=90°
or La+2Lb=90° or, 2k +3k=90°
o =300 or, k=18°

» Lb=3k=3x 18° = 54°

Now, LZXOM = L YON

(Vertically o T 3
. LYON = 54° Yy opposite angle)

Again, LXON + £ YON = 180°

(Linear pair of angles axi
O ¢ +54° - 1800 P ngles axiom)

c=126°

! G.iven that LXYZ = g4° and line

agram from the i, . . XY is produced to peoint P. Draw a
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= — Lucent’s 55 Higher WIaumcremes

or, 222YQ = 116° X
L LZYQ - 58°
LXYQ=LXYZ + LZYQ ’Q
LXYQ = 64° + 58° = 122° \‘_‘}’
Now reflex, ZQYP = £PYX + £X YQ
- 180° + 122° = 302° P Q

<o
C D
130\"\?

Solution : DRS = LCRQ (Vertically opposite angle)

s y=130° P
Also, LASP + LASR = 180° B =‘50\s

(Linear pair of angles) A I\X\_"“‘;}
or, 50°+ x =180° . _!i____ﬂ
or, x=130° C 130,,“\0
- x=y=130° 0

ABIICD (Alternate angle)
5. In the given figure if PQIIST, £PQR = 110° and ZRST = 130", Find
ZQRS.

S T

Solution : From point R draw a line RM parallel ST.

LRST + LSRM = 180° {("'( msecltive .'..”rt’rf.ﬂ.r Jngh‘

or, 130°+ LSRM=180° . /SRM =50° ol

Now, £QRM = £PQR (Alternate an8¢
_1/*\
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v Lines and Angle
125

X M = 110" o £QRS+LSRM =110
ot ‘ﬁu 4 50°=110° (from @) .. ZQRg_ g
y if ABIICD, -
7 Qe S
x.)’ In
e~ _;I'ld y
P
ve th, ' 3%
o .- AB ineco .. LAPR = LPRD (Alternate angle)
on:
ol ,APQ + LQPR = LPRD
or,
=127° ot y=77°
I
and LAPQ=LP QR (Alternate angle)
oL 500:1} S K= 500
% LA =40°. If bisector of ZB and £C meets at O then prove
i " hat LBOC = 10° :
ltion : In AABC, i-l
/_A+.LB+LC=180° .
or, 40°+LB+LC= 180°
» _-%B.,L.%C:mo o ()
'=130° Find  Now, In ABOC, LOBC + LOCB + £BOC =18(0°
- ézﬁ+éTC +/BOC=180° or, 70°+£BOC=180°  (from (i)
- /BOC = 110° Proved.
[Shortcut : ZBOC = 90° + 521 = 90° + 20° = 110° Proved.]
i If angles of a triang]e are is the ratio 2 : 3 : 4, then find the least and
greatest angle.
“lution : Let angle be 2x°, 3x° and 4x°.
- 20+ 3x° + 4x° = 180°
erior angff’-"
. or, 9° = 180° - x°=1—%0—0=20°
" leastangle =250 = 2 x 20° = 40°
nate angle
greatest angle = 4x° = 4 x 20° = 80° ‘
_A_ ___—‘!."-J
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L cent’s SSCHIBHET PRSI
126 Je is 110° and one of its ;

9. The exterior an

angle is 30°, -
. nole AB

Solution : Consider the triang

and LA = 30°, we have

BAC = LACD

=110°

LABC+ £
or, LABC+ 30°

or, LABC= 80°

or, LACB+ LACD= 180°
or, LACB+110°= 180°

LACB=70° : 1
ides QP and RQ respectively produced o o &

10. Intriangle POR, s . Poi
T. [f JLSPR =g ]350 aﬂd ‘!:'_PQT-—'— 1100 ﬁnd LPRQ. Si‘ - ﬁ
Solution : 2SPR + QPR =180° (linear pair of angles) Agaif

or, 135°+ QPR =180°

or, LQPR=45° o (i)
Now, ZQPR + LPRQ = £PQT
or, 45°+ ZPRQ=110° (from (i)
£LPRQ = 65°

the adjacent figure £ X = 62° and £ X YZ =54°,

If YO and ZO respectively bisects £XYZ ang

\ £XZY then find £0ZY and £LYOZ.

Solution : In AXYZ, LYXZ + LXYZ + LXZY = 180°
OL 62°+54°+ /X7y - 180°

LXZY = 640
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127

re lines PQ and RS intersect at point T such that £ prT

. on figY = 75° Fi
pe8Vo_gs and £TSQ=75% Find £5Qr.
I o "_R P
95°
40°
R T 75° S
Q
. APRT, LRPT + £PRT = LPTS
_‘,,utit“;;“rw____,_ LPTS
of LPTS= 135° (1)
in iny
AE":TS 0, LTSQ + £SQT = LPTS
g+ £5QT=135° (- £TSQ=75"and -+ LPTS = 1357)

| #wﬁgumgivenbelowifPQ.LPS, PQIISR, £SQR = 28° and
LQRT = 65° find x and y.
4

S ——
R T
wiation: ~» PQIISR
v LPOQR = LQRT (Alternate angle)
o, x+28°=65°
% x=65-28°=37° @
Now, In

APQS, £SPQ + £LPQS + £QSP = 180°
o, 90"+x+y=1300

o, 9o
. *37+y=180° (from (i)
y=180°—-1270=530

Hm;x‘-—-"a?o a-rld y=53°.

i
e
«
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28 Lucent’s 55C Higher Mathematics
I . ——
. s Exercise-4A Il

. of a compass is 60° and |
tween end points of th : of
is 10 cm. The distance be P e leg js eaq‘
i :
(b) 10cm (c) 543 cm ) 1 A

. ' 0
n isosceles triangle 1 15° more than o, -

1. The angle between two legs

(a) 5cm
Angle at vertex of a
at base. Angle at vertex is

o

(a) 35° (b) 55° (c) 65° @) 7ge
3. Inthe given figure, value of x is o
D B C " 5’ it
2z 120° el
\/
A
(a) 30° (b) 40° (©) 45° iy

! Given that AB || DE, LABC = 115°, LCDE = 140°, What i ¢,
LBCD? iy,

D E
4 B
140° |
115°
C :

(b) 55° () gae
rAD LDEC = 850’

(d) 750

that AD || BE, ABL £LBDC ]
= 30°, What
’ ]Sth

of x?

11. Inth
: of £}
a) 30°
_ . (b) 350
0. O.lsapojnton theﬁneLM (c) 450
:v:thIOL nor with oM. If-Allne ONis drawn voh: %%
( c;ua to “MON g One .rdW};lChiS neither coincider
a) 450 OL ZLON, th Ni
(b) 600 ’ en LMO
7. In th .
€ 81ven figyrq AB || (©) 750
4CUQand £Ryp ;.  <PTR _ (d) 80°

> and £DVS = 45°, Sum¢ R
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length ¢
103
10ne ’ -
e ang, 2 (© 110° (d) 100°
®) o 30° and £BCA = 20°. What is
i) 70° | Iﬂ].: = LABD 9()°, LBDA
) :
“W§:JLCAD?
w'
30° 20° C
e valueﬁf (b) 20° (C) 30° (d} 15°
) 1 It is divided by point C such that

of line segment AB is 2 unit.
Wgth . CB, the length of CB is

“'rumt (b) 345 unit
. ’“5 oo (d) 43 unit
- g ] 4 AC of a triangle ABC are equal. Side BC is produced to
e A0 2 i to AB. Consid
E on AC, line EF is drawn parallel to onsider

| ; apoint
 Whatis the st FOmOFS - thus formed. If ZABC — 65° and LEFD = 80,

ateral
;:q:ah:::s the value of ZFDC ?
)8 (b) 41° (c) 37° (d) 35°
ktegiven figure AB is parallel to CD and BE is parallel to FH. Measure
W LFHE is
A F B
o H
r coincident
15
n ZLMON . o - ]
E
? 4 1100 )
5°, Sum Of “hich of (b) 120° {¢) 125° (d) 130
5. tho
iy e following cannot be number of diagonals of a polygon ?
; ®) 20 (c) 28 d) 55
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mmn Eﬁm—ﬂﬂ Mathematics

e LM
130 o below AP js parallel to _w. 103
13. In the figur® give . : Ang]

a 49 _.

. M

L
2n—b -
& (b) og-b+¢€ (c) - ?Cu.u:e
nmv n+bh+ re Huvnmuuﬁ— m.nd.u— mﬁmhmm are as MTQS.S : "
14. Threelines X, yandZa i _bm.x
What is the value of LAFB 7 ’ . m? |
20
]
a1 -
o (b) 15° © 30° @) 100
15. In the figure given below sum of angles around the %
cluded angles of the triangle is . mﬁnn
22.

|
23,1
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i) ]00
)Oint Aa B C
' hn

1000°

. Lines and Angle gr

- pelow RS is parallel to PQ. What is the e e

LXOY?

®) 177° () 179° (d) 180°
o 1 o i tWO third of its complementary angle ?
1. “ﬁd‘ms (b) 450 (C) 48° (d) 60°
? h o o given pelow AB is parallel to CD. If ZDCE = x and ZABE
09" cgBisequal to : A
£V x
A B
l ¥ E
x+y) (€ x+y-\%) (@ x+y-
(®) R ETEEIR) Ry
-X
i figure given below AB and CD are parallel. If ZBAF = 98" and
e
iR In th 1 44°, then LECD eqﬂﬂls
LAFC= A B
98°
E) 144°
D
C
N
. o d) 84°
) 6 (b) 64 ) 52 "

re of

100° |
tACD =120 |

720
1al bisector of

2 angle A

20°

A
Scanned by

2 Inthe figure given below PQ is parallel to RS. What is the measu
(NMS?

P Q
55° 47°
(SN
R 5
M
47°
o (b) 23° () 27° (d)

CamScanner




192 e
he figure given be:
24. Inthe

D
g £ @
e (c) 38° (d) 5%
th
e C (b g
25. If two angles ar
(a) Obtuse angle (d) Supplementary angle

le "H
(c) Acuteang B
ch interior angle of a regular polyg 6 ach =
26. If ea

on, then what is the number of sides in the Polyg,,
regular hexag fb(b) : (c) 9 (d) 10
(@) 7

tio of angles of a triangle is 5 : 3 :710, then what ig the i
27‘ ::i::regn its largest and smallest angle *

%
!

(@) 20° (b) 30° &) (d) 700
a s ; .
28. Whatis the measure of the angle which is one fifth of its SUPplems,
part ?
(a) 15° (b) 30° (c) 36° (d) 750

29. Consider the following statements :
Ifa transversal line cuts two parallel lines then

1. Each pair of corresponding angles are equal.
2. Each pair of alternate ang
Among these, trye s
(a) only 1 (b) Only 2
(©) both 1 and 2 (d) Neither 1 nor 2
30. ABCDis 4 tra

, Pezium such th t ;
120°and £z = 50, then, 4, eq:alff_ '! BC. I EF is parallel to b,

les are unequal.
tatements are—

angle of are (C) 70° (d) 80°

iy 0] ;
€ Polygon » Polygon s 144°, then what is then

© 2 (d) 36
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38.
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._t_

e R A g
¢ Wesinthe polygon js ™ % egulg, @) 5,
(.‘\ (o) (b) 8

= - t “'l"-['?

, The ratio of sides of tq regular . O 10 hen mbe:.”"l
sngleis 2:3- What is the ny, POlygon i 1:5 @ 5 Of
(@) 4 (b) 8 " O sideg (¢ 1:;01 N rapiq of th

y €ir ;
. Inthe two regular poly o, | © 6 o h‘“’ingm " Ntemg)

g between their j o be o (d O™ Sideg,
mﬁ‘m - elr lntemal : Sldes ‘ ) 12 2

lygon 1s aAngleg is go ) e in s
W ¢ A En numbeaho 5 . 4. If .
- - c

v feach of interior angle of , POlygon ; ‘08 (d) > )
then number of sides in the Polygon i;S S each o £ 1.6
@ B i (¢) 5 Xtetior angle,

= which the following cannot be Measure of . . d) 7
polygon ? AN interjo, ———

a
(a) 150° (b) 105° (©) 108 regular

« Number of diagonals in a polygon haVing e (d) 1440

. Sides j
(a) 20 (b) 40 & a5 15(

« lf one internal angle of a re d) 32

gular ol . =
diagonals in the polygon is PO’ygon is 135 » then numper of
(a) 16 \BY 18 (©) 24 (d) 20
R iAnswers —-4&1? """ B s L

L® 2® 3.(@d 4@ 5 @®) s @ 7. s (@)
9.() 10.(d) 11. (@) 12. (¢) 13.(c) 14.(b) 15 (©) 16. (b)
17.(d) 18. (@) 19. (d) 20. (a) 21.(d) 22 (@ 23. (@) 24. (b)
%.(c) 26.(c) 27.(d) 28. (b) 29.(a) 30.() 31. (a) 32. (c)g
3. (b) 34. (b) 35. (@) 36. (b) 37.(b) 38.(c) 39. (d) |

e
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134

2. (b) Let each
Angle at vertex = (x * 15°)
We know that
x+15‘+x+x=180°

3. (d) LetAABC=BandLACB=u
then, a + 120° = 180°
= a=60°

= ag+x =2x

[Sum of interior opposite angle]

= 60°+x=2x
= 2r —x=60°
x =60°

(d) Draw a line through point C,

Lucent’s DO\ Krpases avams sty

base angle of jsosceles triangle = x

which is parallel to each of AB and DE

AB || GF | | DE
£BCG = 180° — LABC
=180° - 115° = 65°
and £DCF = 180° - £ CDE
= 180° - 140° = 40°
Now £BCG + £BCD + /pcf - 180°
= 65°+LBCD + 40° = 1800
¢BCD = 180° - 105° = 750

(b) Let £ADB - ¢

A

(Linear pair of angles)

AD || BE
£CBD =g (alternate angle)
B. + 3OQ = 850.
A
OpPposite angle] &
x
0
B

D E
B
115° 4
G -~
;

o



wt¥”
g ® s
4 55°
pTB=
since £
«— E w
G -~
V \/45°
S
MLTUV = 55° (Corresponding angle)
nd LCUQ = [-TUV = 55° (Vertr’cai{y ('Jpp()sjte ang le)
Gven, LDVS = 45°
LIVT =45° (Alternate angle)
nAUTY,

(T=180° - (55° + 45°) = 80°
» (T=/PTR = 80°
(CRQ + LRTP = 55° + 80° = 135°

i LCAD = LCAB- £LDAB

=(90° - 20°) - (90° - 30°) = 10°

 Given, AC* = AB x CB
P r=2x(2-y)
®Feag )y

‘ xl+2,__4=0

Sy ~28 T
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10. (d) Here, LB=£C=65 N
L1=,B=65° (Corresponding angle) 4

In AFGD,
1+ LF+ ,D=180°

= 65°+30°+.{.D$180°

= LD=35°
o —70°

11. (a) / HEB = 180°—60° - | P
Since HF 11 BE and HE is a transversal line

LFHE + LHEB =180° (co-interior angle)
— /FHE +70°=180°
= (FHE=110°

e

is ansi n(n-3
12. (¢) Number of diagonalsisan sided polygon = _—T‘)

No. of Sides (n) 4 5 6 7 8 n ]
No. of diagonals 2 5 9 14 20 m :
Clearly 28 doesnot occur is the list.
For, n =4, Eﬂz"jl =2
_s, n(n2—3) 5
™ "(H2“3)=6>2<3 i
_7 H("2-3)_ 7;:4 _14
_s n(nz—B)‘ 3;5 90
_g, n(n2—3)-9,2(6 _ o7
=10, "("2_3) N 102>(7 _35

So, number of diagonals cannot be 28.

13. (¢) Let EF is drawn parallel to AB
LEOM = LOMB (Alternate angle)

= LEOM=b

and ZEON = LONM (Alternate

angle)
o RO .. LMON=b+¢
LMON +a=2rn . a=2x—(b+c)
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M
I
A
‘]ﬂ‘i"ﬂ d

(« gL -_\-}’( 'f](!lrl"l:; dn.g_;](n) A ' 300
m““ “gu“:’ z g
/DEF = LEFM (Alternate angle) M

:450 = LE
R ...EFM PB+LBFM=45°
 fFB=45°-30°= LAFB < 150
’ LA =360°—-External £ A

y &
Qmi]ar'-v' LB = 3600 == ExtEmal /B
4
we know that, ZA+ £B + £C = 180°

, 30 - External ZA + 360° — External /B 4 360° — Exte al
- wial 2

:1800
. Eaemal LA +Externs). ZB-+ Exterial 4C w 10805 1, 900°
) Draw a line EF through O such that
gf Il AB 11 CD - A )
I\'Ow' AB “ E.F E ——J»
AXO+LXOE=180° =TT g F
. /XOE =180° - 125° = 55°
But EF I CD - .
- LEOY =0YD =35° (Alternate angle)
Hence, .XOY = LXOE + LEOY = 55° + 35° = 90°
~d .. LACD=120° A
= LCAB+ LABC = 120°
- nce exterior angle of triangle 1s
2al to sum of co-interior angles) 120°
B
> LCAB+ % LCAB=120° ¢
A D
s ccaB=120X3 _ 72
0

LBOC + LAOC = 180°

>Cannea py vamocanner

- ~lLAac l



138
Now, ZBOC = 130°
= /BOF + LFOC =130°
= /FOC + FOC = 130°
= [FOC =65°
and £LAOC = 50°
= LAOE+ £EOC =50°
= /EOC+ LEOC =50°
= LEOC =25
= (LEOF = LEOC + LFOC
=65+ 25°=90°
19. (d) -+ £LPQR=LQRS
PQIIRS
and £LSRL + ZRLM = 180°

= RSI|ILM
From (i) and (i),
PQ Il LM

Scanned by CamScanner
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Angle between PQ and LM is 180°,

(-.‘ OF is bis !
€ctor of i
LB

( OE is bise(‘t()r of 2 22* InAFl

sl 4
U, (b) C

gy
and b

[co-interior angle s/ 4



’ Lines and Angle 139

_(n- x) [co-interior angles/

(BEC+ LCEG=T

x-y* (BEC=T
n-

LBEC;I.PE’F’H
...1 n figure LA=LL=98
8 2

r AFLC, i S

3 LEs 1000 =1AAT 36°
" rcL=180°- (36° + 82)
- = 1800- 1180 - 620

i, LECD= LFCL~ 62

1 (a) In f]gul'Bp
AT pLM = LLMS = 55°

JIMS=LLMN + ZNMS =55°  P* 1 R5——4Q
o x+LNMS=55°
» (NMS=55°-x (N
(MLN = 180° - (LPLM + LQLN)
= 180° - (55° + 47°) Re—
= 180° - 102° = 78°
InAMLN, ZLMN + LMNL + £MLN = 180°
= x+67°+78°=180°
= x=180°-145° = 35°

RS

. From equation (i),
= LNMS =55° - 35° = 20°
* b) Given that AC = BC
- InAABC,
LA= (B = 3g°
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Lucent’s SSC Higher Mathematics

25. (¢) If two angles are complementary (sum =90°) ghe,

acute angle. Sachy
26. (¢) Since each interior angle fo regular hexagon ~ 1200

7
Each interior angle of polygon = g % 120° = 14¢0
Let number of sides in polygon be 7.
(_"_;Z)ﬁx_@g!— = 140°
= 18n-36=14n = 4n=36 = n=9
10-3

27

. il
. (d) Required difference = 53,3+10 ~ 130 = 18 X 180°~ 7,

(b) Let required angle be x then its supplementary angje ; i
: ¥
According to question, Y
1 2
x =5 (180°-x)
= 5x=180°—-x

180° _ 500
X = 6 =30

_ (a) Statement (1) is true. Statement (2) is wrong.

. (b) -.- ABCD is a trapezium

AD || BC
EF |l BC (Giny
Hence EF || AD

Lx + Ly =180°
Ly =180° - 120° = 60°
(a) - Let number of sides be n

(n —i)lSO Cqaa

(Linear pair of angl

According to question,
= (n-=-2)5=4n
= 5”—'10241‘! n:lo

32. (<) If number of sides in regular polygon be n then
(2",,_ 4 o W0 _ 1500
(2n-4)x3 12
= ~n ~n=
6n - 1"2 =12 _¢
= 6n-24=5n . n=24

33. (b) Sum of interior angles of a regular polygon of n sides

_ @n-94
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is (180¢ -

(Gi ven)

[‘f anp‘It,:\]

;)x90°

A

& ,'I.I: ,-of5
e pu® their each internal angle are respectively
*H”dﬂ,,-n:en
T
i g question z_rm:_zﬁ) 3
A 2n
Ln;,;,)f»xl'g
ob (5—1)2‘1
2.2
ol o
___6ﬁ2-””'2
oo 3
L n=h
' 2]1—..-'8

. et number of sides be respectively 5x and 4x.
)
E _4)90° (2x4x-4)x90° _
el

2ﬂ;4)xgq]

[each interior angle = (
e (l{}x-4] x 360"—(8x-—4} x 450° = 20x x 6°
(10x —4) X 12 - (8x—4)15 =4x

o 120xr-48-120x + 60 = 4x

» 4x=12
» x=3
. Number of sides are respectively 15 and 12.
: ’ -2)180
% (b) Each internal angle of polygon = (n n) }
Each exterior angle of polygon = Liﬁﬁﬁl

ACCOIdm§ to quesﬁon, g_ti_)l.s_q — 2 P4 _3_%[1

= -) =
Brd=4 S =6
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nmw — 2%
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Lucent’ ssC Hi
= 1ygon = ';_1_;__2_ x 180°.
e of polYE &
47. (b) Each interior 276 oe, whenn=4 108%  whep, May

3

n= = 140°,

= 60“; when . 6 135"’ When n 8 when h "y
120, when®™_ e, whenm=12
144° when?n= n(n-3

n sided polygon = __T")

10X7 _ 35
ber of diagonals = 2

H als in
38. (¢) Since number of diagon

For, n = 3, Num ”.
3 - X 180°

Each interior angle of a regular polygon =

1-25180° = 135°

n(n—-S) B 8(8—3) A
Number of diagonals=—"73 s

39. (d)
= 4(""2)=3" =

Given

ettt ST T T TR

et ExorciSe—4B U s

-

A, O, B are three points on a line segment and C is a point not ]‘Yi“gun
AOB.1f LAOC =40°and OX, OY, are the internal and external biseqms

of LAOC respectively, then ZBOY is
(a) 72° (b) 68° (c) 70°- (d) 80°
[SSC Tier-1 2012}

Ifeachinterior angle is double of each exterior angle of a regular polygon
with n sides, then the value of n is

(@) 5 (b) 6 © 8 @) 10
[SSC Tier-1 201
s, ii;h:sBC of AABC produces to D. If ZACD = 108° and £ B — 3 LAt
@ 108° (b s9° (© 36° (d) 72°
[SSC Tier-1201]

4. The external bisectors of £
B
=80°, then /BPC s and £C of AABC meet at point P. If ZBAC

(a) 50° o
(b) W (C) 80° (d) 1000
5. By decreasing 150 [SSC Tier-1 201
are2: 8 15° of each angle of a triangle, the ratios of their angl®

3 :5. The radj
radian meagype of greatest angle is :

(c) % 11x
24 (d) 74

[55C Tier 1201

b (a) '152' b) inz
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R

Ac

= n-

d Cl



-----------------------

e
_ C
+ LBOC=180° - 40° = 140° X

- csoy =140 _7pe

. () Each internal angle of polygon = g_”_:__z_)_q A O

Each exterior angle of polygon = 2“

According to question = Ql—:ﬁz_)f =2.2M
" n-2=4 = n=6 "

- 1d) Clearly, LC=180° - 108° = 770
0r,LA+LB 180° — 720
- LA+

< 34
¥4 0ge 108°

=108°
2 LA =108°
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. B+C
,CBP + LBCP=180°—""2

_180°-50°=130° (. B+C=180°_g

o — 50° ‘i]m:}
Hence,x:BPC=180°—130 =
5. (d) ok + 3k + 5k = 180° -3 x 15°
or, 10k = 135°
135°
= k=10
Greatest angles =5k +15°
1356% 3
=5 x 10 +15
- (——1325° +15°)
_165° (165, m
-2 "( 7 Xlgo)rad
R e O i 1
- (2 x12)=7;1- rad
) Required sums = (n-B) + (n=C) )
=2n—-(B + (C)
'-‘27[—-(1-1_A)
=R+A n-B e
. -
(c) From alternate angle, 2 .
a°+ pb° = 450
aﬂ
G,O
bo
ok A
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