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Exercise 17
Question 1.

In parallelogram ABCD, ZA = 3 times ZB. Find all the angles of the parallelogram. In the
same parallelogram, if AB = 5x — 7 and CD = 3x +1 ; find the length of CD.

Solution:
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180°

B C

Let 2B = x

2A =3 £B = 3x

AD|IBC

LA+ 2B =180°

3x+x="180°

= 4x = 180°

= x=45°

£B =45°

2B =3x=3x45=135"

and 2B = 2D =45°

opposite angles of || gm are equal.
LA =,C=135°

opposite sides of || gm are equal.

AB=CD

Sx—=T7=3x+1

= 0% - 3xX=1+/

=2%=8

=x=4

CD=3x4+1=13

Hence 135° 45°, 135% and 45°; 13

Question 2.

In parallelogram PQRS, ZQ = (4x - 5)° and £S = (3x + 10)°. Calculate : ZQ and ZR.
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Solution:

In parallelogram PORS,
£Q=(4x—-5)*and £5=(3x+ 10)°

opposite £5 of //am are equal.
£0=125

4% - 5=3x+10

4y — 3% =10+5

Xx=15
£Q=4x-5=4x15-5=55"
Also 20 + 2R =180°
55"+ «£R =180°

£R =180°-55° =125°
£0=55";,R=125"°

Question 3.

In rhombus ABCD ;

(i) if ZA=74°; find ZB and ZC.
(ii) if AD = 7.5 cm ; find BC and CD.

Solution:
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AD [ BC

LA+ £B=180°

74° + B =180°

£8 =180° - 74°=106°

D C

74°
A B

opposite angles of Rhombus are equal.
Lh=2C=74°
Sides of Rhombus are egual.
BC=CD=AD=75cm
(i) 2B =106°; .C=74°
(ifBC=7.5cmandCD=75cm
Question 4.
In square PQRS :
(i) if PQ=3x-7and QR =x + 3 ; find PS
(ii) if PR = 5x and QR = 9x — 8. Find QS

Solution:
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(i) sides of square are equal.

S R
x+3
P 3ax-7 Q
FQ =0R

=3 —7=x+3
=23X-x=3+7

=2%x=10

X=2
PS=PQ=3x-7=3x5-7=8
(iPR=5xandQS=9x -8

S R
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As diagonals of square are egual.
PR =0QS

ox=0x-8

= 5x - 9% =-8

=-dx=-8

=x=2
05=9%x-8=9x2-8=10

Question 5.
ABCD is arectangle, if ZBPC = 124°

Calculate : (i) ZBAP (ii) ZADP

A D
P
124¢©
B C
Solution:
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Diagonals of rectangle are equal and bisect each other.
£PBC = £PCB = x (say)
But £BPC + £PBC + £PCB =180°
1247 + ¥ +x = 180"
2% =180° - 124°
2% = 56°
=>x=28°
£PBC =28°
But £PBC = £ADP [Alternate 23]
£ADP = 28°
Again £APB = 180° - 124" = 56°
Also PA = PB
/BAP =3 (180° - LAPB)

7 x(180°- 567 = %x 124° = 62°
Hence (i) £BAP = 62° (i) LADP =28°

Question 6.

ABCD is a rhombus. If ZBAC = 38°, find :
(i) £LACB

(ii) ZDAC

(iii) ZADC.

D C
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Solution:

ABCD is Rhombus (Given)

AB=BC

£BAC = £ACB (£s opp. to equal sides)
But ~BAC = 38° (Given)

+ACB = 38°

In AABC,

£ABC + £BAC + £ACB = 180°

ZABC + 38°+ 38° = 180°

+ABC =180° - 76° =104°

But £ABC = £ADC (opp. £s of rhombus)
£ADC =104°

£DAC = £DCA (AD =CD)

£DAC =3 [180° — 104°]

2DAC =7 X 76" = 38°

Hence (i) £ACB = 38° (ii) 2DAC = 38° (iii) 2ADC = 104°

Question 7.
ABCD is a rhombus. If ZBCA = 35°. find ZADC.

Solution:
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Given : Rhombus ABCD in which £BCA = 35°
A D

35
B C

Tofind: £ADC

Proof : AD || BC

£DAC = £BCA (Alternate £s)

But £BCA = 35° (Given)

£DAC = 35°

But £DAC = £ACD (AD = CD) & £DAC +£ACD + £ADC = 180°
337+ 35% + £LADC = 180°

£ADC =180° - 70° = 110°

Hence £ADC = 1107

Question 8.

PQRS is a parallelogram whose diagonals intersect at M.
If ZPMS = 54°, ZQSR =25° and ZSQR = 30°; find :

(i) ZRPS

(ii)) ZPRS

(iii) ZPSR.

Solution:
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Given : [[gm PQRS in which diagonals PR & QS intersect at M.
£PMS = 547 ; £QSR = 25° and £5QR=30°
R

Q P
Tofind : (i) RPS (ii) £PRS (iii) PSR
Proof : OR || PS

= £PS50 = £30R (Alternate £s)

But ~2SQR = 30° (Given)

£P5Q = 30°

In ASMP

2PMS + 2 PSM +2MPS = 180° or 547 + 30° + £RPS = 180°
£RPS =180°- 84° = 06°

Now £PRS + £RSQ = £PMS

£PRS +25° =54°

£PRS =54 - 25° =29°

£PSR = £P5SQ + £RSQ = 30°+25° = 55°

Hence (i) £RPS = 96° (ii) £PRS = 297 {iii) PSR = 55°

Question 9.
Given : Parallelogram ABCD in which diagonals AC and BD intersect at M.

Prove : M is mid-point of LN.

Solution:
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N

A B

Proof : Diagonals of || gm bisect each other.
MD = MB

Also £ADB = £DBN (Alternate £s)

& £DML = £BMN (Vert. cpp. £3)

ADML = ABMN

LM = MN

M 15 mid-point of LM.

Hence proved.

Question 10.
In an Isosceles-trapezium, show that the opposite angles are supplementary.

Solution:
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A B

Given : ABCD is isosceles trapezium in which AD = BC
ToProve: (i} £A+ 2C=180°

(i) £B+ 2D =180°

Proof : AB || CD.

=>sA+ 2D =180°

But 24 = 2B [Trapezium is isosceles)]

2B+ 2D =180°

Similarly 2A + 2C = 180°

Hence the result.

Question 11.
ABCD is a parallelogram. What kind of quadrilateral is it if :
(i) AC = BD and AC is perpendicular to BD?

(ii) AC is perpendicular to BD but is not equal to it?

(iii) AC = BD but AC is not perpendicular to BD?

Solution:
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(£

AC = ED (Given)
& AC L BD (Given)

i.e. Diagonals of quadrilateral are equal and they
are Lr to each other.

" ABCD is square
(i7)

A B
AC L BD (Given) _
But AC & BD are not equal
. ABCD is a Rhombus,
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({ii')

D C

A B
AC = BD but AC & BD are not Lr to each
other.

. ABCD is a Rectangle.

Question 12.
Prove that the diagonals of a parallelogram bisect each other.

Solution:
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Given : [[gm ABCD in which diagonals AC and BD bisect each other.
ToProve: 0A=0Cand OB =0D

Proof : AB || CD (Given)

21 = £2 (alternate £s)

23 = 24 = (alternate £5)

and AB = CD (opposite sides of || gm)

ACOD = AAOB (AS.A rule)

OA=0CandOB=0D

Hence the result.

Question 13.

If the diagonals of a parallelogram are of equal lengths, the parallelogram is a rectangle.
Prove it.

Solution:
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AL B

Given : || gm ABCD in which AC = BD
To Prove : ABCD is rectangle.
Proof : In AABC and AABD

AB = AB (Commaon)

AC = BD (Given)

BC = AD (opposite sides of [lgm)
AABC = AABD (5.5.5 Rule)

A =+B

But AD || BC (opp. sides of [lgm are [|)
20+ £B=180°

LA =B =908

Similarly £D = £C =90°

Hence ABCD is arectangle.

Question 14.

In parallelogram ABCD, E is the mid-point of AD and F is the mid-point of BC. Prove that
BFDE is a parallelogram.

Solution:
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A B

.

Given : || gm ABCD in which £ and F are mid-points of AD and BC respectively.
To Prove : BFDE is a [lgm.

Proof : E is mid-point of AD. (Given)
DE=3AD

Also F is mid-point of BC (Given)
BF =3 BC

But AD = BC {opp. sides of ||jgm)
BF =DE

Again AD || BC

= DE||BF

Mow DE || BF and DE = BF

Hence BFDE is a |lgm.

Question 15.

In parallelogram ABCD, E is the mid-point of side AB and CE bisects angle BCD. Prove
that :

(i) AE = AD,
(ii) DE bisects and ZADC and
(iii) Angle DEC is a right angle.

Solution:
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Given : [[gm ABCD in which E is mid-point of AB and CE bisects £BCD.
To Prove : (i) AE = AD

(ii) DE bisects £ADC

(iii) £DEC =90°

Const. Join DE

Proof : (i) AB || CD (Given)

and CE bisects it.

21 =23 (alternate £s) ... (I
But £1 =22 (Given) ... (ii)
From (i) & (i)

£2=£3

BC = BE (sides opp. to equal angles)
But BC = AD (opp. sides of |lgm)
and BE = AE (Given)

AD = AE

24 = £5 (23 opp. to equal sides)

But £5 = £6 (alternate £3)
=2s4=206
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DE bisects £ADC.

Now AD /f BC
=+0D+2C=180°
20642271 =180°

DE and CE are bisectors.

But £DEC + £6+ £1 =180°
£DEC +90° =180°

£DEC =180° - 90°

£DEC =907

Hence the result.

Question 16.

In the following diagram, the bisectors of interior angles of the parallelogram PQRS
enclose a quadrilateral ABCD.

Show that:

(i) £PSB + £SPB =90°
(ii)) £PBS =90°

(iii) ZABC =90°

(iv) ZADC = 90°
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(v) LA =90°
(vi) ABCD is a rectangle
Thus, the bisectors of the angles of a parallelogram enclose a rectangle.

Solution:

Given : In parallelogram ABCD bisector of angles P and Q, meet at A,

bisectors of 2R and £5 meet at C. Forming a quadrilateral ABCD as shown in the figure.
To prove :

(i) £PSB + £5PB = 90°

(i) £PBS = 90°

(iii) LABC = 90°

(iv) LADC =90°

(V) 24 =9°

(vi) ABCD is a rectangle

Proof : In parallelogram PQRS,

PS || OR (opposite sides)

2P +,0Q=180°

and AP and AQ are the bisectors of consecutive angles
£P and 20 of the parallelogram

£APQ + LAQP =7 x 180° = 90°

But in AAPQ,

LA+ £APQ + £AQP = 180° (Angles of a triangle)
£A+90° =180°

£A =180° -90°

(v) A =90°

Similarly PQ || SR

£PSB + SPB = 90°

(i) and £PBS = 90°

But, £ABC = £PBS (Vertically opposite angles)
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(iii) £ABC = 90°

Similarly we can prove that

(iv) £ADC = 90° and .C =90°

(vi) ABCD is a rectangle (Each angle of a guadrilateral is 907)
Hence proved.

Question 17.

In parallelogram ABCD, X and Y are midpoints of opposite sides AB and DC respectively.
Prove that:

(i) AX=YC
(ii) AX is parallel to YC
(iii)) AXCY is a parallelogram.

Solution:
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Given : In parallelogram ABCD, X and Y are the mid-points of sides AB and DC

AY and Cx are joined
D Y C

A X B

To prove :

(i) AX =¥C

(i) AX is parallel to YC

(i) AXCY is a parallelogram

Proof : AE || DC and X and Y are the mid-points of the sides AB and DC respectively
(I} AX=YC [% of opposite sides of a parallelogram)

(i) and AX || YC

(iil) AXCY Is a parallelogram (A pair of opposite sides are egual and parallel)

Hence proved.

Question 18.

The given figure shows a parallelogram ABCD. Points M and N lie in diagonal BD such
that DM = BN.

D C

A B
Prove that:
(i) ADMC = ABNA and so CM = AN

(ii) AAMD = ACNB and so AM CN
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(iii) ANCM is a parallelogram.

Solution:

Given : In parallelogram ABCD, paints M and N lie on the diagonal BD
such that DM = BN

AN, NC, CM and MA are joined

To prove :

(i) ADMC = ABNA and so CM = AN

(i) AAMD = ACNB and so AM = CN

(iii) ANCM is a parallelogram

Proof :

(i) In ADMC and ABNA.

CD = AB (opposite sides of [lgm ABCD)
DM = BN (given)

£CDM = £ABN (alternate angles)
ADMC = ABNA (SAS axiom)
CM=AN(cpct)

Similarly, in AAMD and ACNB

AD = BC (opposite sides of [|lgm)

DM = BN (given)

£ADM = £CBN - (alternate angles)
AAMD = ACNB (SAS axiom)

AM =CN (c.p.ct)

(iii) CM = AN and AM = CN (proved)
ANCM is a parallelogram (opposite sides are equal)
Hence proved.

Question 19.

The given figure shows a rhombus ABCD in which angle BCD = 80°. Find angles x and y.
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Solution:

In rhombus ABCD, diagonals AC and BD bisect each other at 90°

£BCD =80°

Diagonals bisect the opposite angles also £BCD = £BAD (Opposite angles of rhombus)
£BAD =80° and £ABC = £ADC = 180° - 80° = 100°

Diagonals bisect opposite angles

£0CB or £PCB =82£ = 40°

In APCM,
Ext. CPD = £0CE + £APMC
110° =40° + x

= x=110° - 40° = 70°
and 2ADO =3 2ADC =3 x 100° = 50°
Hence x = 70° and y = 50°

Question 20.

Use the information given in the alongside diagram to find the value of x, y and z.

1 HiFds m+ﬁ}m

Solution:
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ABCD is a parallelogram and AC is its diagonal which bisects the opposite angle
Opposite sides of a parallelogram are equal

I+ 14 =2%+25

=3I -2x=25-14

=2x=11

~Xx=11cm

£DCA = £CAB (Alternate angles)
y+97 =24

y=24°-0°=15°

LDAB=3y"+5°+24°=3x15+5+24°=50°+24°=74°
£ABC =180°- £DAB = 180° - 74° = 106°

z=106°

Hencex=11cm,y=15° z=106°

Question 21.

The following figure is a rectangle in which x : y = 3 : 7; find the values of x and y.

D C
x
b
A E B
Solution:
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ABCD Is arectangle,
X:y=3:1

In ABCE, £B =90°

X +y=90°
Butx:y=3:7
Sumofratios =3+ 7=10

90°<3
10

90°x7

and y = o =63°

Hence x = 27°, y = 63°

SoX= =27°

Hencex=27° vy =63°
Question 22.

In the given figure, AB || EC, AB = AC and AE bisects ZDAC. Prove that:

D

(i) LEAC = ZACB
(ii) ABCE is a parallelogram.

Solution:
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ABCE is a quadrilateral in which AC is its diagonal and AB || EC, AB = AC
BA is producedto D

AE bisects £DAC

To prove:

(i) LEAC = LACB

(ii) ABCE is a parallelogram
Proof:

(i} In AABC and AAEC

AC=AC (common)

AB = CE (given)

£BAC = £ACE (Alternate angle)
AABC = AAEC (SAS Axiom)

(i) £BCA = £CAE (cp.ct)

But these are alternate angles
AE || BC

But AB || EC (given)

=~ ABCD is 2 parallelogram
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Selina Publishers ICSE Solutions
Class 8 Maths

® Chapter 1- Rational Numbers ® Chapter 14- Linear Equations in one

® Chapter 2- Exponents (Powers) Variable

e Chapter 3- Squares and Square Roots ® Chapter 15- Linear Inequations

e Chapter 4- Cubes and Cube-Roots ® Chapter 16- Understanding Shapes

e Chapter 5- Playing with Number ® Chapter 17- Special Types of
rilateral

® Chapter 6- Sets

® Chapter 18- Constructions
® Chapter 7- Percent and Percentage

® Chapter 19- Representing 3-D in 2-D

® Chapter 8- Profit, Loss and Discount

) ® Chapter 20- A f Trapezi d
® Chapter 9- Simple and Compound apter rea o1 rapezlim and a

Interest

® Chapter 10- Direct and Inverse

Polygon

° h r 21- Surf: Area, Volume an
Capacity
® Chapter 22- Data Handling

Variations
® Chapter 11- Algebraic Expressions
; s ® Chapter 23- Probabilit
® Chapter 12- Algebraic Identities apler robabili

® Chapter 13- Factorisation
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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