Exercise 7D: Solutions

1  Height up the wall = +/ 187 — 72

= 54/11 metres

Length of diagonal = 1/40% + 92

= 41 metres

8]

3 Distance of the chord from O = +/ 142 — 92

= 4/192
= 8y/3 cm
4 Length of diagonal = 4/ 137 + 132
= 131/5 cm
5 a Letx cm be the length of a side of the square.
2z% = 100
2% =50
x = 4/50

The length of a side is 54/2 cm. The area = 50 cm?.

b Letx cm be the length of a side of the square.

2z% = 64
z? = 32
T = 4ﬁ
The length of a side is 44/2 cm Area = 32cm?
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ANACB = ECB (RHS)
Each side length of the square has length = 2cm
~DE*=2%4 (2x2)?
. DE2 =20
-.DE = 2,/5cm
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E,F,G and H are the midpoints of sides DC,CB, BA, AD respectively.
DE=FEC=CF=FB=BG=GA=AH=HD=1cm

We see that:

HE? =1+ 1 = 2 and therefore

HE = EF = FB=GA=./2. - EFGH is arhombus.

AHDF = ACEF (SAS) These triangles are right-angled isosceles triangles and therefore
/DEH = /CEF = 45°.

Therefore ZHED is aright angle and EFGH is a square.

The area of EFGH is 2 cm?

LetCN =z cm

Thenin AABN
(6—z)2+AN2=72...(1)
In AACN

2 4 AN?2=25...(2)
Subtract (2) from (1).

Then

—12z 4+ 36 =49 — 25
—12z = —12

z=1
Substitute in (2)
1+ AN% =25

AN = /24

AN =2,/6cm

9 a 7252462 (Not three sides of a right-angled triangle)
b 3.92 = 3.6% + 1.52 (Three sides of a right-angled triangle)
c 42 £2.42 1 2 4% (Not three sides of a right-angled triangle)
d 822 =182 + 802 (Three sides of a right-angled triangle)

10 (22 —1)2 + 422 = 2* — 227 +1 4 42?
=z 422241
_ (:1:2 n 1]2
The converse of Pythagoras’ theorem gives that the triangle is right-angled.



15 cm N
12 cm
A
20 cm B
Let NC =z cm
In AACN
z? =152 — 122 Let NB=ycm
z? =225 — 144
z? = 81
r=29
In AABN
y?=202-122 - BC=z+y=25
y? =400 — 144
y? = 256
y=16

The sides of AABC are 20, 15, and 25.

202 + 152 = 400 + 225
= 625
= 252
The converse of Pythagoras’ theorem gives that the triangle is right-angled.

16 cm

§cm

AM? =162 — 82 = 192
- AM = /192 = 8/3
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14 BD?=82162 =100
-~ BD=10 AAXB= ACYD (ASA)
LetBX =DY =2

InNAXRB
AX =14/36 — z2

In AAXD
AX? 4+ XD? =64
36 — 22 + (10 — z)? = 64
36 — 22 + 100 — 20z + = = 64

20z =172
18

Ir= —

5
S XY =102z
=28

15 From the two right-angled triangles
36=(x+4)2+12...(1)
9=zx2+42...(2)
Subtract (2) from (1)
27 = z% 4 8z + 16 —

27 =8z + 16
11 =8z
11
T=—
8
Substitute in (2)
2
11 5
~(3) o
Q_E: 2
64
~ 4/455
Y= 7%

Let AE=DF ==z
Let BE=CF =y
Let AG=BF =z
Let GD = HC = w
Using Pythagoras’s theorem 3times



22+ 22=9...(1)
y? +22=16...(2)
w? +y2=25...(3)
Subtract (1) from (2)
y? —z* =7...(4)
Subtract (4) from (3)

w2+3:2:18
PD? —w? 1+ 22 =18
PD=3,2cm

Let AB=1¢,AC =b,PB =1z,
AP=m,AQ =h,CQ =t,QP = s
Then,
s+t==r
m? = h? + g

& =h?+ (s+z)?

b2 — B2 4 2
We start with,
AB? + AC? —24P?
=+ b —2m?
= h% 4+ (s +z)% + h? + 12 — 2h% — 24°
— R+ s%+2sz+ 2%+ R+ — 2R — 267
— g2+ 28+ 2> +£2 — 28°
=z’ + 2z +t2 — 5%
=2+ 228+ (t — 8)(t + 9)
— 2% 4 25z + (t — 8)z
= z? + sr 4+ ix
=zl (s +1)
— 222
— 2PB?

~AB? + AC? — 24P? = 2PB?

-AB? + AC? = 2PB? + 2AP?
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AABX = ACYD (RHS)
Let AX=BY ==
Let BX=CY =y
AC? = (AD+z)® +4%...(1)
BD? = (AD —z)2+4%...(2)
Add (1) and (2)
AC? + BD? = AD? + 22 AD + 2* + AD? — 2zAD + y*
=2AD? + 2(22 + %)
- AC? + BD* = 2AD? + 2AB>.



