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Q1. In the adjoining figure, ABCD is a parallelogram in which ZA = 60°. If the bisectors of ZA and ZB
meet DC at P, prove that

1. ZAPB = 90°,
2. AD = DP and PB = PC = BC,
3.DC = 2AD.
D > p C
A > B
Ans
D > p C
A > B

ABCD is a parallelogram in which DA = 60° and bisectore of A and B meets DC at P.
1. In a parallelogram, opposite angles are equal.

So, Z/C = /A =60°

In a parallelogram the sum of all the four angles is 360°
= /A+/B+ ZC+ /D = 360°

Now, /B + /D = 360° — (LA 4+ ZC)

= 360° — (60° + 60°) = 240°

o.2/B =240° [ /B = /D]

So, /B = /D = %X = 120°

Since AB || DP and AP is a transversal

SO, ZAPD = /PAB = % = 30°...(1) [.-. alternate angles]
Also, AB || PC and BP is a transversal.

So, ZABP = ZCPB

But, ZABP = £8 = 2 — ¢¢°

. ZCPB =60°...(2)

Now, ZAPD + ZAPB + ZCPB = 180° [As DPC is a straight line]
30° + ZAPB + 60° = 180°

= /APB = 180° — 30° — 60° = 90°

2. Since ZAPD = 30° [from (1)]

and /DAP = %~ = 30°

So, ZAPD = /DAP

Now in AAPD,

ZAPD = /DAP...(3)

.. DP = AD [isosceles triangle, sides are equal]

As ZCPB = 60° [from (2)]

and ZC = 60°

So, /ZPBC = 180° — 60° — 60° = 60°

Since all angles in the APCB are equal,

it is an equilateral triangle.

.. PB=PC=BC...(4)

3. ZDPA = /PAD, [from (3)]

.. DP = AD [isoscele striangle, sides are equal]
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= BC [opposite sides are equal]
= PC [from(4)]
= %DC ['.- DP = PC = P is the midpoint of DC]

Q2. Show that the quadrilateral formed by joining the midpoints of the pairs of adjacent sides of a square is a

. DC =2AD.
square.
Ans:
D R C
E
S 0
A P B

Let ABCD be a square and P, Q, R and S be the midpoints of AB, BC, CD and DA, respectively.
Join the diagonals AC and BD. Let BD cut SR at F and AC cut RQ at E. Let O be the intersection point
of AC and BD.

In AABC, we have:

-.PQ || AC and PQ = AC [By midpoint theorem]

Again, in ADAC,, the points S and R are the midpoints of AD and DC, respectively.

-.SR|| AC and SR = 5AC [By midpoint theorem]

Now, PQ || ACand SR || AC = PQ|| SR

Also, PQ = SR [Each equal to %AC] (i)

So, PQRS is a parallelogram.

Now, in ASAP and AQBP, we have:

AS = BQ
/A = /B =90°
AP = BP

i.e., ASAP ~ AQBP

. PS=PQ... (i)

Similarly, ASDR = ARCQ

-.SR=RQ...(ii)

From (i), (ii) and (iii), we have:

PQ=PS=SR=RQ ...(iv)

We know that the diagonals of a square bisect each other at right angles.
.. ZEOF = 90°

Now, RQ || DB

= RE || FO

Also, SR || AC

= FR || OE

.. OERF is a parallelogram.

So, ZFRE = ZEOF = 90° (Opposite angles are equal)

Exam Automation

Thus, PQRS is a parallelogram with /R = 90° and PQ = PS = SR = RQ.

.. PQRS is a square.

Q3. The diagonals of a quadrilateral ABCD are perpendicular to each other. Prove that the quadrilateral formed by
joining the midpoints of its sides is a rectangle.

Ans:

Given: In quadrilateral ABCD, AC L BD, P, Q, R and S are the mid-points of AB, BC, CD and AD, respectively.
To prove: PQRS is a rectangle.

Proof:

In AABC, P and Q are mid-points of AB and BC, respectively.
.. PQ || AC and PQ = 5AC (Mid-point theorem) ...(1)
Similarly, in AACD,
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So, R and S are mid-points of sides CD and AD, respectively.
“.SR||ACand SR = %AC (Mid-point theorem) ...(2)

From (1) and (2), we get

PQ || SR and PQ || SR

But this is a pair of opposite sides of the quadrilateral PQRS,
So, PQRS is parallelogram.

Now, in ABCD, Q and R are mid-points of BC and CD, respectively.
.QR||BD and QR = %BD (Mid-point theorem)...(3)

From (2) and (3), we get

SR || AC and QR || BD

But, AC L BD (Given)

-.RS L QR

Hence, PQRS is a rectangle.

Q4. In the adjoining figure, ABCD is a trapezium in which AB || DC and P, Q are the midpoints
of AD and BC respectively. DQ and AB when produced meet at E. Also, AC and PQintersect at R. Prove that:

1.DQ = QE,
2. PR || AB,
3. AR = RC.
D C
7
r'd
7’
/’ (@]
/P /'R N
7
7’
7
e
A E

Ans:
Given: ABCD is trapezium in which AB || DC
P and Q are the mid-points of AD and BC. DQ is joined and produced and Ab is also produced and so that they
meet at E.
Ac cuts PQ at R.

To prove:

DQ = QE

PR || AB

AR = RC

Proof:

1. Consider the triangles AQCD and AQBE

/DQC = ZBQE [verically opposite angles]

CQ =BQ ['* Qis the midpoint of BC]

/QDC = ZQEB [AE || DC, is a transversal, and thus alternate angles are equal]

Thus, by Angles-Side-Angle criterion of congruence, we have

AQCD =~ AQEB [by ASA]

The corresponding parts of the congruent triangles are equal.

Thus, DQ = QE [by C.P.C.T.]

2. Midpoint Theorem: The line segment joining the midpoints of any two sides of a triangle is parallel to the third
side and equal to half of it.

Thus by the midpoint Theorem, PQ || AE.

AB is a part of AE and hence, we have PQ || AB

Since the intercepts made by the lines AB, PQ and DC

on AD

Since PQ || AB || DC

SO, PR which is part of PQ is also parallel to AB

PR || AB || DC
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3. Intercept Theorem: If there are three parallel lines and the intercepts made by them on one transversal are
equal then the intercept on any other transversal are also equal. The three lines PR, AB and DC are cut by AC
and AD. So, by intercept Theorem, AR = RC

Q5. The diagonals of a quadrilateral ABCD are equal. Prove that the quadrilateral formed by joining the midpoints
of its sides is a rhombus.

oI
D/ \B
N
N

C

Given: In quadrilateral ABCD, BD = AC and K, L, M and N are the mid-points of AD, CD, BC and AB, respectively.
To prove: KLMN is a rhombus.

Proof:

In AADC,

Since, K and L are the mid-points of sides AD and CD, respectively.
So, KL || AC and KL = AC...(1)

Similarly, in AABC,

Since, M and N are the mid-points of sides BC and AB, respectively.
So, NM || AC and NM = $AC...(2)

From (1) and (2), we get

KL =NM and KL || NM

But this a pair of opposite sides of the quadrilateral KLMN.

So, KLMN is a parallelogram.

Now, in AABD,

Since, K and N are the mid-points of sides AD and AB, respectively.
So, KN || BD and KN = BD...(3)

But BD = AC (Given)

= +BD = ;AC

= KN = NM [From (2) and (3)]

But these are a pair of adjacent sides of the parallelogram KLMN.

Hence, KLMN is a rhombus.

Q6. The midpoints of the sides AB, BC, CD and DA of a quadrilateral ABCD are joined to form a quadrilateral.
If AC = BD and AC L BD then prove that the quadrilateral formed is a square.

Ans:
A P B
S Q
D R C

Given: In quadrilateral ABCD, AC = BD and ACLBD. P, Q R and S are the mid-points of AB,
BC, CD and AD, respectively.

To prove: PQRS is a square.

Construction: Join AC and BD.

Proof:

In AABC,

.- P and Q are mid-points of AB and BC, respectively.

. PQI|ACand PQ = %AC (Mid-point theorem) ...(1)
Similarly, in AACD,

» R and S are mid-points of sides CD and AD, respectively.
-.SR|| AC and SR = 5 AC (Mid-point theorem) ...(2)

From (1) and (2), we get
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PQ || SR and PQ = SR

But this a pair of opposite sides of the quadrilateral PQRS.
So, PQRS is parallelogram.

Now, in ABCD,

.~ Q and R are mid-points of sides BC and CD, respectively.
. QR || BD and QR = 1BD (Mid-point theorem) ...(3)
From (2) and (3), we get

RS ||AC and QR || BD

But, AC L BD (Given)

SRS 1L QR

But this a pair of adjacent sides of the parallelogram PQRS.
So, PQRS is a rectangle.

Again, AC = BD (Given)

= RS = QR [From (2) and (3)]

But this a pair of adjacent sides of the rectangle PQRS.
Hence, PQRS is a square.

Q7. In the adjoining figure, ABCD is a parallelogram in which /ZBAO = 35°, /ZDAO = 40° and ZCOD = 150°.
Calculate
1. ZABO,
2. Z/0DC,
3. ZACB,

4. ZCBD.
D P C

Al > B
Ans:
ABCD is a parallelogram
D P C

n
»

>
Y
vo)

1. ZAOB = ZCOB = 105° [Vertical opposite angels]
Now in AAOB, we have

/0AB + ZAOB + ZABO = 180°

= 35° + 105° + ZABO = 180°

= 140° + ZABO = 180°

= ZABO = 180° — 140° = 40°.

2. Since AB || DC and BD is a transversal

So, ZABD = ZCDB [alternate angles]

= /CDO = ZCDB = ZABD = ZABO = 40°

.. Z0DC = 40°

3. As AB || CD and AC is a transversal

So, ZACB = ZDAC = 40° [alternate opposite angles]
4. /CBD = /B — ZABO

But, ZA+ ZB + ZC + 4D = 360° ['.- ABCD is a parrellogram]
= 2/A +2/B = 360°

= 2 x (40° + 35°) + 24/B = 360°

= 150° + 2/B = 360°

= 2/B = 360° — 150° = 210°

= /B =20 =105°

and ZCBD = /B — ZABO

= 105° — 40° = 65°
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/CBD = 65°

Q8. Show that the quadrilateral formed by joining the midpoints of the pairs of adjacent sides of a rhombus is a
rectangle.

Ans:
D
AN
"
P H
N
Let ABCD be arhombus and P, Q, R and S be the midpoints of AB, BC, CD and DA, respectively.
Join the diagonals, AC and BD.
In AABC, we have:
PQ || AC and PQ = S AC [By midpoint theorem]
Again, in ADAC, the points S and R are the midpoints of AD and DC, respectively.
~.SR|| AC and SR = S AC [By midpoint theorem]
Now, PQ || AC and SR || AC = PQ || SR
Also, PQ = SR [Each equal to %AC] (i)
So, PQRS is a parallelogram.
We know that the diagonals of a rhombus bisect each other at right angles.
.. ZEOF = 90°
Now, RQ || DB
= RE || FO
Also, SR || AC
= FR || OE
.. OERF is a parallelogram.
So, ZFRE = ZEOF = 90° (Opposite angles are equal)

Thus, PQRS is a parallelogram with ZR = 90°.
.. PQRS is a rectangle.

,C\U: /W

Q9. Ina || gm ABCD, if ZA = (2x + 25)° and ZB = (3x — 5)°, find the value of x and the measure of each angle of
the parallelogram.
Ans:
In a parallelogarm, the opposite angle are equal.
So, in the parallelogram ABCD,
/A =2/C
and /B = /D
Since ZA = (2x + 25)°
o ZC = (2x + 25)°
and /B = (3x — 5)°
4D = (3x—5)°
In a parallelogram, the sum of all the four angles is 360°
/A +/B+ /ZC+ /D = 360°
= (2x+25) + (3x +5) + (2x + 25) 4+ (3x — 5) = 360°
= 10x + 40 = 360°
= 10x = 360° — 40° = 320°
= x =2 =32°
LA = (2x425) = (2 x 32+ 25) = 89°
/B=(3x—5)=(3x32—5)=091°
/ZC = (2x+25) = (2 x 32 4+ 25) = 89°
/D=(3x—-5)=(3x32—-5)=091°
/A =/C=89"and /B = /D =91°

Q10. In a parallelogram ABCD, E and F are the mid-points of sides AB and CD respectively. Show that the line
segments AF and EC trisect the diagonal BD.

bls.smartstudies.co.in/#/exam/pdf-preview/1ce2fe42-f397-4016-8b9b-66165e4d324e/1 6/14



12/3/22, 4:08 PM Exam Automation

D F C
P
A 5 B
Ans:
Given,
ABCD is a parallelogram. E and F are the mid-points of sides AB and CD respectively.
To show,
AF and EC trisect the diagonal BD.
Proof,

ABCD is a parallelogram

Therefore, AB || CD

also, AE || FC

Now,

AB = CD (Opposite sides of parallelogram ABCD)

= JAB = ;CD

= AE = FC (E and F are midpoints of side AB and CD)
AECEF is a parallelogram (AE and CF are parallel and equal to each other)
AF || EC (Opposite sides of a parallelogram)

Now,

In ADQC,

F is midpoint of side DC and FP || CQ (as AF || EC).

P is the mid-point of DQ (Converse of mid-point theorem)
= DP = PQ ... (i)

Similarly,

In APB,

E is midpoint of side AB and EQ || AP (as AF || EC).

Q is the mid-point of PB (Converse of mid-point theorem)
= PQ = QB ... (ii)

From equations (i) and (i),

DP = PQ = BQ

Hence, the line segments AF and EC trisect the diagonal BD.

Q11. In the adjoining figure, ABCD is a quadrilateral and AC is one of its diagonals. Prove that:
(i) AB+ BC + CD + DA > 2AC
(i) AB + BC + CD > DA

(iii) AB+BC + CD + DA > AC + BD
D C

A
Ans:

Given: ABCD is a quadrilateral and AC is one of its diagonal.

1. We know that the sum of any two sides of a triangle is greater than the third side.
In AABC, AB + BC > AC ...(1)

In AACD, CD + DA > AC ...(2)

Adding inequalities (1) and (2), we get:

AB + BC + CD + DA > 2AC

2. In AABC, we have:

AB + BC > AC ...(1)

We also know that the length of each side of a triangle is greater than the positive difference of the length of the
other two sides.

In AACD, we have:

AC > |DA - CD| ...(2)

From (1) and (2), we have:
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AB + BC > |DA - CD|
= AB + BC + CD > DA
3.In AABC, AB + BC > AC
In AACD, CD + DA > AC
In ABCD, BC + CD > BD
In AABD, DA + AB > BD
Adding these inequalities, we get:
2(AB + BC + CD + DA) > 2(AC + BD)
= (AB + BC + CD + DA) > (AC + BD)

Q12. Each side of a rhombus is 10cm long and one of its diagonals measures 16cm. Find the length of the other
diagonal and hence find the area of the rhombus.
Ans:
Since diagonals of a rhombus bisect each other at right angles.
So,A0=0C = $AC = { x 16 = 8cm.
.. Inright AAOB,
AB® = AO? 4 OB’
= 102 = 8% + OB?
= OB” = 100 — 64 = 36
= OB = /36 = 6cm.
.. Length of the other diagonal BD = 2 x OB

=2 X6 =12cm.
D C

QO
®

3cm

A 10cm B

Area of AABC = 5 x AC x OB

= 3 % 16 x 6 = 48cm?.

Area of ZACD = 5 x AC x OD

:%x16><6:48cm2.

.. Area of rnombus ABCD = (Area of AABC + Area of AACD)

= (48 + 48)cm? = 96cm?.

Q13. K, L, M and N are points on the sides AB, BC, CD and DA respectively of a square ABCD such
that AK = BL = CM = DN. Prove that KLMN is a square.

Ans:
D M C
N L
A K B

AK = BL = CM = DN (given)

= BK = CL =DM = AN... (1) (since ABCD is a square)
In AAKN and ABLK,

AK = BL (given)

/A = /B (Each 90°)

AN = BK [From (i)]

.. AAKN =~ ABLK (by SAS congruence criterion)

= /AKN = /BLK and ZANK = /BKL (C.P.C.T.)
But, ZAKN 4+ ZANK = 90° and /BLK + Z/BKL = 90°
= /AKN + ZANK + /BLK + ZBKL = 90° + 90°

= 2/AKN + 2/BKL = 180°

= /AKN + /BKL = 90°

= /NKL = 90°

Similarly, we have

/KLM = ZLMN = /ZMNK = 90°

Hence, KLMN is a square.
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Q14. In the adjoining figure, ABCD is a parallelogram. If P and Q are points on AD and BCrespectively such that
AP = %AD and CQ = %BC, prove that AQCP is a parallelogram.

D C
Q
P
A B
Ans:
Given: A parallelogram ABCD in which AP = +AD and CQ = $+BC
D C
Q
P
A B

To Prove: PAQC is a parallelogram.

Proof: In AABQ and ACDP

AB = CD [-. Opposite angles of parallelogram]
/B=/D

and DP = AD — PA = 2AD

and, BQ =BC — CQ =BC — :BC

= 2BC = 2AD [ AD = BC]

-.BQ=DP

Thus, by Side-Angle-Side criterion of congruence, we have,
So, AABQ = ACDP [By SAS]

The corresponding parts of the congruent triangles are equal.
AQ = CP [By C.P.C.T.]

and PA = $AD

and CQ = 3BC = ;AD

PA =CQ [.- AD = B(C|

Also, by C.P.C.T., ZQAB = /PCD...(1)
Therefore,

ZQAP = /A — ZQAB

= /C — /PCD [Since ZA = ZC and from (1)]
= /PCQ [alternate interior angles are equal]
Therefore, AQ and CP are two parallel lines.
So, PAQC is a parallelogram.

Q15. Show that the quadrilateral formed by joining the midpoints of the pairs of adjacent sides of a rectangle is a
rhombus.
Ans:
Let ABCD be the rectangle and P, Q, R and S be the midpoints of AB, BC, CD and DA, respectively.
Join AC, a diagonal of the rectangle.
In AABC, we have:
~.PQ|| AC and PQ = 1 AC [By midpoint theorem]
Again, in ADAC, the points S and R are the mid points of AD and DC, respectively.
~.SR || AC and SR = 3 AC [By midpoint theorem]
Now, PQ || AC and SR || AC
= PQ || SR
Also, PQ = SR [Each equal to 3 AC] ...(i)
So, PQRS is a parallelogram.
Now, in ASAP and AQBP, we have:
AS = BQ
/A = /B =90°
AP = BP
i.e., ASAP =~ AQBP
. PS = PQ ...(ii)
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Similarly, ASDR =~ AQCR
. SR = RQ ...(iii)
From (i), (ii) and (iii), we have:
PQ =PQ=SR=RQ
Hence, PQRS is a rhombus.
Q16. ABCD is a rectangle in which diagonal AC bisects ZA as well as ZC. Show that:

1. ABCD is a square
2. diagonal BD bisects /B as well as ZD.

Ans:
D C
Al B

1. ABCD is a rectangle in which diagonal AC bisects ZA as well as ZC.
= /BAC = /DAC...(1)

And Z/BCA = /DCA...(2)

Since every rectangle is a parallelogram, therefore
AB || DC and AC is the transversal.

= /BAC = /ZDCA (alternate angles)

= /DAC = ZDCA [from]

Thus in AADC,

AD = CD (opposite sides of equal angles are equal)
But, AD = BC and CD = AB (ABCD is a rectangle)
= AB=BC=CD =AD

Hence, ABCD is a square.

2. In ABAD and ABCD,

AB=CD
AD =BC
BD =BD

.. ABAD =~ ABCD (by SSS congruence criterion)
= /ABD = Z/CBD and ZADB = ZCDB [CP.C.T.]
Hence, diagonal BD bisects /B as well as ZD.

Q17. In the adjoining figure, ABCD is a || gm in which E and F are the midpoints of AB and CDrespectively. If GH is
a line segment that cuts AD, EF and BC at G, P and H respectively, prove that GP = PH.

D F C
H
P
G
Al 5 B
Ans:
Given: A parallelogram ABCD in which E and F are the mid points of AB and CD. A line segment GH cuts EF at P.

D F C

RE N

To prove: GP = PH

Proof: AD, EF and BC are three line segments and DC and Ab are two transversal.
The intercepts made by the line on transversal AB and CD are equal because,

AE = EB

and DF = FC

We need to prove that FE is parallel to AD.

Let us prove by the method of contradiction.

Let us assume that FE is not parallel to AD.
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Now, draw FR parallel to AD.
Intercept Theorem: If there are three parallel lines and the intercepts made by them on one transversal are equal
then the intercept on any other transversal are also equal.
Thus, by Intercept Theorem, AR = RB because
DF = FC
But AE = EB [Given]
There can not be two mid points R and E of AB. Hence our assumption is wrong.
SO, AD || EF || BC
Now, again by Intercept Theorem, we have
GP = PH
because GH is transversal and intecept made by AD, EF and BC on are as DF = FC.

Q18. In each of the figures given below, ABD is a rectangle. Find the values of x and y in each case.

D C
yO
@)
XO
A 22 B
Ans:
D C
yo
@)
XO
A 3 B
We know that diagonals of a rectangle are equal and bisect each other.
So,in AAOB
AO=0B

= /0AB = ZOBA [base angles are equal]

i.e. ZOBA = 35° [ ZOAB = 35°, given]

/ZAOB = 180° — 35° — 35° = 110°

and, /ZDOC = y° = ZAOB = 110° [Vertically opp. angle]
Consider the right triangle, AABC, right angle at B.
So, ZABC = 90° ['.- ABCD is a rectangle]

Now, consider the AOBC

So, Z0BC =x° = ZABC — ZOBA

= 90° — 35°

= 55°

s.x=>55%and ;. y = 110°.

Q19. In each of the figures given below, ABCD is a rhombus. Find the value of x and y in each case.
D C

Ans:

So, /A =/C,i.e., ZC = 62°

Now in ABCD,BC =DC

= /CDB = /DBC = y°

As, /BDC + #/DBC + ZBCD = 180°
=y +y+62° =180°
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= 2y = 180° — 62° = 118°
=y=1>=59
As diagonals of a rhombus are perpendicular to each other,
AOCD is a right triangle and Z/DOC = 90°, ZODC =y = 59°
= /DCO = 90° — Z0ODC
=90° — 59° = 31°
.. /ZDCO =x=31°
s.x=31"and y = 59°
Q20. Two parallel lines | and m are intersected by a transversal t. Show that the quadrilateral formed by the

bisectors of interior angles is a rectangle.
Ans:

m

| || m and tis a transversal.

= /APR = /PRD (alternate angles)

= 3 ZAPR = - /PRD

= /SPR = /PRQ (PS and RQ are the bisectors of ZAPR and /PRD)

Thus, PR intersects PS and RQ at P and R respectively such that ZSPR = ZPRQ i.e., alternate angles are equal.
= PS || RQ

Similarly, we have SR || PQ.

Hence, PQRS is a parallelogram.

Now, ZBPR + ZPRD = 180° (interior angles are supplementary)

= 2/QPR + 2ZQRP = 180° (PQ and RQ are the bisectors of ZBPR and /PRD)
= /ZQPR + ZQRP = 90°

In APQR, by angle sum property,

/PQR + ZQPR + ZQRP = 180°

= /PQR + 90° = 180°

= /PQR = 90°

Since PQRS is a parallelogram,

/PQR = /PSR

= /PSR = 90°

Now, ZSPQ + ZPQR = 180° (adjacent angles in a parallelogram are supplementary)
= /SPQ + 90° = 180°

= /SPQ = 90°

= /SRQ = 90°

Thus, all the interior angles of quadrilateral PQRS are right angles.

Hence, PQRS is a rectangle.

Q21. If an angle of a parallelogram is four-fifths of its adjacent angle, find the angles of the parallelogram.
Ans:

Let ABCD be a parallelogram.

Suppose, ZA =x°

Then, ZB, which is adjacent angle of A is %xo.

In a parallelogram, the opposite angles are equal

= /A=/C=x"and /B = /D = ¢x°

The sum of all the four angles of a parallelogram is 360°.

= /A+ /B+ /ZC+ /D = 360°

= x+ %X—FX—F %X:360°

= 2x + $x = 360°

= Bx =360°

5

= x = 20 =100°

o LA =x=100°
/B = ¢x =7 x 100 = 80°
/C =x=100°
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/D = zx =5 x 100 = 80°
S /LA = 2C =100° and ZB = £ZD = 80°.

Q22. If ABCD is a rectangle with /ZBAC = 32°, find the measure of ZDBC.

Ans:
Figure is given as :
D C
@)
A 32 B

Suppose the diagonals AC and BD intersect at O.
Since, diagonals of a rectangle are equal and they bisect each other.
Therefore, in AOAB, we have

OA = 0B

Angles opposite to equal sides are equal.
Therefore,

Z0AB = ZOBA

/BAC = Z/ZDBA

But, /BAC = 32°

/DBA = 32°

Now,

ZABC = 90°

/DBA + ZDBC = 90°

32° + /ZDBC = 90°

/DBC = 58°

Hence, the measure of ZDBC is 58°.

Q23. In a parallelogram PQRS, PQ = 12cm and PS = 9cm. The bisector of /P meets SR in M. PM and QR both when
produced meet at T. Find the length of RT.
Ans
9¢
S

NS
N

T
PM is the bisector of /P.
= /QPM = /SPM... (i)
PQRS is a parallelogram.
. PQ || SR and PM is the transversal.
= ZQPM = /ZMS. .. (ii) (alternate angles)
From (i) and (ii),
/ZSPM = /PMS ...(iii)
= MS = PS = 9cm (sides opposite to equal angles are equal)
Now, ZRMT = /PMS ...(iv) (vertically opposite angles)
Also, PS || QT and PT is the transversal.
/RTM = /ZSPM
= /RTM = ZRMT
= RT = RM (sides opposite to equal angles are equal)
RM=SR-MS=12—-9 =3cm
= RT = 3cm

12cm

Q24. In the given figure, ABCD is a square and ZPQR = 90°. If PB = QC = DR, prove that:
1.QB = RC,
2.PQ = QR,
3. ZQPR = 45°
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Ans:
Given: ABCD is a square and ZPQR = 90°.
Also, PB = QC = DR
1. We have:
BC = CD (Sides of square)
CQ = DR (Given)
BC = BQ + CQ
= CQ=BC-B
..DR =BC - BQ ...(i)
Also, CD = RC+ DR
. DR =CD - RC = BC - RC ...{ii)
From (i) and (ii), we have:
BC - BQ =BC -RC
-.BQ=RC
2. In ARCQ and AQBP, we have:
PB = QC (Given)
BQ = RC (Proven above)
ZRCQ = ZQBP (90° each)
i.e., ARCQ = AQBP (SAS congruence rule)
-.QR =PQ (By C.P.C.T.)
3. ARCQ = AQBP and QR = PQ (Prove above)

~.in ARPQ, ZQRP = ZQRP = 1(180° — 90°) = - = 45°

Q25. ABCD is a parallelogram; E and f are the mid-points of AB and CD respectively. GH is any line intersecting AD,
EF and BC at G, P and H respectively. Prove that GP = PH.
Ans:
Since E and F are mid- points of AB and CD respectively

Vavavs
///

AE =BE =

And CF = DF = (5)CD
But, AB = CD

(%)AB - (%)CD

= BE = CF

Also, BE || CF [. AB || CD]
Therefore, BEFC is a parallelogram
BC || EF and BE = PH ....(J)

Now, BC || EF

= AD || EF [.. BC || AD as ABCD is a parallelogram|
Therefore, AEFD is a parallelogram.
= AE = GP

But E is the mid-point of AB.

So, AE = BF

Therefore, GP = PH.
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