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1. Since, AB is a straight line.
.. ZAOC+ £ZCOE + ZEOB =180°
or (LAOC+ £BOE) + ZCOE =180°
or 70°+ ZCOE=180°[.. LAOC + £BOE =70° (Given)]
or ZCOE =180°-70°=110°
Reflex ZCOE = 360° - 110° = 250°
Now, as AB and CD intersect at O.
ZCOA = ZBOD [Vertically opposite angles]
But ZBOD = 40° [Given]
ZCOA = 40°
Also, ZAOC + ZBOE = 70°
40° + ZBOE = 70° = /BOE = 70° - 40° = 30°
Thus, ZBOE = 30° and reflex ZCOE = 250°.
2. Since, XOY is a straight line.
b+a+ £ZPOY =180°
But ZPOY =90° [Given]
b +a=180° - 90° = 90° (1)
Also, wehavea:b=2:3

azg(a+b) %x90° 36°

and b= g x90° = 54° (Using (i))

Since, XY and MN intersect at O.
c=a+ ZPOY [Vertically opposite angles]
= c=36°+90°=126°
Thus, the required measure of c = 126°.
3. Since, ST is a straight line.

ZPQR + £ZPQS =180° ..(i)
[Linear pair]
Similarly, ZPRT + ZPRQ = 180° ...(ii)

[Linear Pair]
From (i) and (ii), we have
ZPQR + ZPQS = ZPRT + ZPRQ
But ZPQR = ZPRQ
s LPQS=ZPRT

4. Since, sum of all the angles around a point = 360°

S xty+z+w=360°0r (x+y)+(z+w)=2360°

But (x +y)=(z +w) [Given]
S (xty)+ (x+y)=360°= 2(x + y) =360°

N (x+y)=¥=180°

o AOB is a straight line.

5.  Since, POQ is a straight line.
s ZPOS+ ZROS + ZROQ =180°
But OR LPQ .. ZROQ =90°
ZPOS + ZROS + 90° = 180°
ZPOS + ZROS = 90°

[Given]

[By linear pair axiom]
[Given]
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= ZROS=90° -

ZPOS (i)
Also, we have ZROS + ZROQ = £Q0OS

= ZROS +90° = 2Q0S

= ZROS=2Q0S -90° ...(ii)
Adding (i) and (ii), we have

2 ZROS = (£QO0S - ZPOS)

ZROS = %(ZQOS — ZPOS)

6. Since, XYP is a straight line.
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LXYZ + £ZYQ + ZQYP =180°
64° + £LZYQ + ZQYP =180° [ £XYZ = 64° (given)]
64° +2/QYP =180°

[ YQ bisects ZZYP, so ZQYP = £ZYQ)]
2/QYP =180° - 64° =116°
— /QYP= % _ 580

Reflex ZQYP = 360° - 58° = 302°
Since ZXYQ=4XYZ + £ZYQ
= ZXYQ=64°+2QYP
[ £XYZ = 64°(given) and LZYQ = ZQYP]

= Z4XYQ=64°+58°=122° [ £QYP =58°]
Thus, £XYQ =122° and reflex ZQYP = 302°

1. Let PQ be the given transversal intersecting AB and
CD at E and F respectively as shown in the figure.
Clearly, y = ZCFQ = 130° [Vertically opposite angles]...(i)
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Again, PQ is a straight line and EA stands on it.

ZAEP + ZAEQ =180° [By linear pair axiom]
or 50°+x=180°
= x=180°-50°=130° .. (i)
From (i) and (ii), we get x =y,
which forms a pair of alternate interior angles.

AB| CD
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2. Given, AB||CD and CD | EF

Let PQ be the given transversal

Then, we have AB || EF and PQ is a transversal.

[ AB||CDand CD || EF = AB | EF]
[Alternate interior angles] ...(i)
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Again, AB || CD and PQ is a transversal

X =2z
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x +y=180° [Co-interior angles]
= z+y=180° [Using (i)]
But y:z=3:7
z =[ 4 ]x 180° = - x180° = 126° (i)
(3+7) 10
From (i) and (ii), we get
x =126°.
3. Since, AB || CD and GE is a transversal.
ZAGE = ZGED [Alternate interior angles]
But ZGED =126° [Given]
ZAGE =126°

Also, Z/GEF + ZFED = Z/GED
= LGEF +90° =126°
= ZGEF=126°-90° = 36°
Again, as AB || CD and GE is a transversal.

ZFGE + ZGED =180° [Co-interior angles]
= /FGE +126° =180°
= /FGE =180°-126° =54°
Thus, ZAGE =126°, Z/GEF =36° and £ZFGE = 54°.

4. Let us first draw a line parallel to ST through R.
T

[.- EF L CD (Given)]

Since PQ || ST
and EF || ST
PQ || EF and QR is a transversal.
= ZPQR=ZQRF [Alternate interior angles]
But ZPQR =110° [Given]
ZQRF = /QRS + /SRF = 110° ()
Again ST || EF and RS is a transversal
/RST + ZSRF =180° [Co-interior angles]
or 130°+ ZSRF =180°
= ZSRF=180° -130° = 50°
Now, from (i) and (ii), we have
ZQRS +50° =110°
= ZQRS =110° - 50° = 60°
Thus, ZQRS = 60°.
5. Wehave AB|| CD and PQ is a transversal.
ZAPQ = /PQR [Alternate interior angles]

[Given]
[By construction]

...(ii)

WEG 100 PERCENT Mathematics Class-9

or 50°=x [~ LZAPQ =50° (Given)]
Again, AB || CD and PR is a transversal.
ZAPR = ZPRD [Alternate interior angles]

= /APR=127° [ ZPRD = 127° (Given)]
= LAPQ+ ZQPR=127°= 50°+y=127°
[~ ZAPQ =50° (Given)]
= y=127°-50°=77°
Thus, x =50°and y = 77°.
6. Let us first draw ray BL 1 PQ and CM 1L RS
P

'
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Since, PQ || RS, therefore BL || CM
Now, BL || CM and BC is a transversal.

ZLBC = ZMCB [Alternate interior angles] ...(i)
Since, angle of incidence = Angle of reflection

ZABL = ZLBC and ZMCB = ZMCD
= ZABL=/MCD [Using (i)] ...(ii)
Now, Adding (i) and (ii), we get
. ZLBC+ ZABL=/ZMCB + ZMCD = ZABC = ZBCD
i.e., a pair of alternate interior angles are equal
Hence, AB || CD.

1. Wehave, ZTQP + ZPQR =180°
[By linear pair axiom]
= 110° + £ZPQR =180°
= ZPQR =180°-110° =70°
Since, the side QP of APQR is produced to S.
ZPQR + ZPRQ = 135°
[By exterior angle property of a triangle]
= 70°+ £ZPRQ =135° [Using (i)]
= /PRQ=135°-70° = £PRQ =65°
2. InAXYZ, we have
ZXYZ + /YZX + 2/ZXY =180°
[By angle sum property of a triangle]
But £XYZ =54°and £ZXY =62°
54° + £LYZX + 62° = 180°
= ZYZX =180°-54° - 62° = 64°
Now, as YO and ZO are the bisectors of ZXYZ and
ZXZY respectively.
. L0YZ= %LXYZ - %(54°) =270

and £0ZY = %LYZX - %(640) =320
Now, in AOYZ, we have
£YOZ + £0YZ + £0ZY =180°
[By angle sum property of a triangle]
= ZYOZ +27° +32°=180°
= ZYOZ =180°-27° -32°=121°
Thus, £Z0ZY =32° and £YOZ =121°
3. Since, AB || DE and AE is a transversal.
So, /BAC=/AED [Alternate interior angles]
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But ZBAC=35°

ZAED = 35°
Now, in ACDE, we have ZCDE + ZDEC + #DCE =180°

[By angle sum property of a triangle]
53° + 35° + ZDCE = 180°
[.- ZDEC = ZAED = 35° and ZCDE = 53° (Given)]
= ZDCE =180° - 53° - 35° = 92°
Thus, ZDCE = 92°
4. InAPRT, we have /P + /R + ZPTR = 180°
[By angle sum property of a triangle]
= 95°+40°+ £ZPTR =180°
[ £P=95° ZR =40° (Given)]
= ZPTR =180° - 95° - 40° = 45°
Now, as PQ and RS intersect at T.

ZPTR = £QTS [Vertically opposite angles]
= ZQTS= 45° [.- ZPTR =45°]
Now, in ATQS, we have
ZTSQ + £STQ + £SQT =180°

[By angle sum property of a triangle]
= 75°+45°+ /SQT =180°
[ £TSQ =75°and £STQ = 45°]
= ZSQT = 180° - 75° - 45° = 60°
Thus, ZSQT = 60°
5. In AQRS, the side SR is produced to T.
ZQRT = ZRQS + £RSQ
[By exterior angle property of a triangle]
But ZRQS =28° and ZQRT = 65°
So, 28°+ ZRSQ = 65°
= ZRSQ= 65°-28°=37°
Since, PQ || SR and QS is a transversal.

[Given]
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ZPQS = ZRSQ =37°
= x=37°
Again, PQ L PS = /P =90°
Now, in APQS, we have £P + ZPQS + ZPSQ =180°
[By angle sum property of a triangle]
= 90°+37°+y=180°
= y=180°-90°-37°=53°
Thus, x =37° and y = 53°
6. In APQR, side QR is produced to S, so by exterior
angle property,
ZPRS = £ZP + ZPQR

[Alternate interior angles]

1 1 1 :
= =/PRS==/P+—=/PQR (1)
2 2777 Q

— /TRS= %AP +ZTQR (ii)

[ QT and RT are bisectors of ZPQR and ZPRS

respectively.]

Now, for the AQRT, we have

ZTRS = ZTQR + /T ...(iif)
[By exterior angle property of a triangle]

From (ii) and (iii), we have

4TQR+%4P = /TQR+ /T

= %AP:AT v %AQPR:AQTR

— ZQIR= %AQPR
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