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Pearson Longman Mathematics in Action (2nd edition) Book 3A Chapter 4 P.4.24 Interesting Mathematics
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In the figure, ABCD is a parallelogram. ABEF, ADHG, CDIJ, BCKL are squares drawn outwards.
P, Q, R and S are the centres of ABEF, BCKL, CDIJ and ADHG respectively. Prove that PQRS is a square.
Join APE, BPF, BQK, CQL, CRI, DRJ, ASH, DSG, PQ, QR, RS, SP.

AB = CD and AD = BC (opp. sides //-gram)

AB=BE=EF=FA=CD=DI=1J=JC,BC=CK=KL=LB=AD=DH =HG = GA (property of squares)
AP=BP=EP=FP=CR=DR=JR=1R,BQ=CQ =KQ =LQ =AS=DS =HS = GS (diagonals of squares)
/PBA = 2/QBC = ZQCK = ZRCJ = ZRDC = ZSDA = ZSAG = ZFAP = 45° (property of squares)

Let ZABC =x= ZADC (opp. £s of //-gram), Z/BAD = ZBCD = 180° — x (int. ZLs, AD // BC)
/BAF = ZGAD = ZADH = ZCDI = ZDCJ = ZBCK = ZCBL = ZABE = 90° (property of squares)

At A, ZFAG +90° + 180° — X + 90° = 360° (s at a point) = LFAG =X
At C, ZKCJ + 90° + 180° — x + 90° = 360° (s at a point) = LKCJ =X

- Z/PAS=90° +x = /RDS = Z/RCQ = ZPBQ

APAS = ARDS = ARCQ = APBQ (S.A.S.)

PQ = QR =RS = SP (corr. sides, = As)

Let ZBQP =y = ZCQR = ZDSR = ZASP (corr. Zs, = As)
ZAPB = ZBQC = ZCRD = ZDSA = 90° (property of squares)
/ZPQR=90° -y +y=90°= ZQRS = ZRSP = ZSPQ

.. PQRS is a square
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In the figure, ABCD is a parallelogram. ABEF, ADHG, CDIJ, BCKL are squares drawn inwards.
P, Q, R and S are the centres of ABEF, BCKL, CDIJ and ADHG respectively. Prove that PQRS is a square.

Join AP, BP, BQ, CQ, CR, DR, AS, DS, PQ, QR, RS, SP.
AB = DC and AD = BC (opp. sides //-gram)

AB=BE=EF=FA=CD=DI=1J=JC,BC=CK=KL=LB=AD =DH =HG = GA (property of squares)

AP =BP =CR=DR,BQ =CQ = AS = DS (diagonals of squares)

/ZPBA = /ZQBC = ZQCK = ZRCJ = ZRDC = ZSDA = ZSAG = ZFAP = 45° (property of squares)

Let ZPAS =x

ZPAG =45° —x, ZBAG =45° — (45° = X) =X

AD 1 AG (property of a square) and AD // BC (property of a //-gram)
.. BC LAG, i.e. ZAMB =90°

ZABM = 90° — X (£ sum of AABM)

ZABQ =90° —x—45°=45°-x=ZCBP

/PBQ = ZABC — ZABQ — ZCBP =90° — x — (45° — x) — (45° = X) = X
- ZPAS = ZPBQ =X

Z/BAD =45°+45° + x=90° + x = ZBCD (opp. Zs of //-gram)
ZQCR =90° + x—45°—-45°=x

ZRCK =45° - X, ZDCK =45° — (45° —=X) =X

BC L CK (property of a square) and AD // BC (property of a //-gram)
.. AD L CK, i.e. ZCND =90°

ZCDN =90° — X (£ sum of ACDN)

ZCDS =90° — x —45°=45°—x= ZADR

/RDS = ZADC — ZADR — ZCDS =90° — X — (45° = x) — (45° = X) =X
- ZQCR = ZRDS = x

APAS = ARDS = ARCQ = APBQ (S.A.S.)

PQ = QR =RS = SP (corr. sides, = As)

Let ZBQP =y = ZCQR = ZDSR = ZASP (corr. £s, = As)

ZAPB = /BQC = ZCRD = ZDSA = 90° (property of squares)
ZPQR=90° -y +y=90°= ZQRS = ZRSP = ZSPQ

.. POQRS is a square
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