AQA Level 2 Further Mathematics Geometry |l 0

Section 2: Lines and planes in 3D

Solutions to Exercise
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AC” = AB® +BC? AGE = AC* +CG°
=10% + 7 =149+5”7
=149 =174

AC = [149 =12.2 (3s.f) AG =174 =13.2 (3s.f)

(it) The angle between AG and the plane ABCD is the angle GAC,
G

5

tan @ = °

A /14:9

0 =223°

The angle between AG and the plane ABCD (s 22,3° (3 5.1.)

(Lit) The angle between BH and the plane ADHE is the angle BHA,
The length of BH Ls the same as the length of AG.
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Ji7H4
a=49.3°

The angle between BH and the plane ADHE (s 49.3° (3 s.£.)

(tv) The angle between the plane BCHE and the plane ABCD (s the angle EBA.
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10

5
tan f=—
10

p=26.6°
The angle betweew the planes BCHE and ABCD (s 26.6° (3 s.{.)

(V) The angle between the plane BDG and the plane ABCD is the angle XC,
where X is the point on DB such that CX is perpendicular to BB,

D 10 c G
a/ |5 s
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VUX ¢
X a C
A B
, ., , a 10
Triangle BCD s stmilar to triangle BXC, so — =
F 149
0
d=-2
149
5 &5./14
ang = - VB
a FO
p=411°
The angle between the planes BDG and ABCD (s 41.1° (3 s.£),
2. (1) Let Mbethe point on the base directly below the vertex A,
A
Use the exact
value of cos 30° °
from the
standard triangle
B a M
O )
O
Ceosz0° == AM® =6° — 47
=36—-12
i 3
a= = =2z
L AM =24 =4.90 (= s.f.)
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(i) The angle between the line AB and the plane BCD is the angle ABM,

A
1z —
o
0
B M
) V24
sinf =——
&
0 =54.37°

The angle between AB and the plane BCD is 54,7 (3 s.f.)

({iD) The angle between the plane ABC and the plane BCD is the angle AXM, where
X is the midpoint of BC.

D
A
- o
| X ¢ M
0° |
B —3 c
/ N
tan30° =— tﬂw¢=ﬂ
3 Jz
o 3 ¢ = 70.5°
[=3tanz0°=—==4/2
Jz
The angle between the planes (s 70.5° (3 s.1.)
3,
C
12¢cm
4 cm
[ A
A 8cm B

ACR = AB2 + BC?
ACR =64 + 16 = 0

AGR = ACR + gt~
144 = g0 + qC?
GCR =64

Gt = gcom.,
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volume = 8 X 8 X 4 = 256 3.

©
FH® =12 +12% e
4

Frt =222 =122 I\

FM* =127 +35° 37

!
FM=,1269 =37 ) '

FM=HM=37* | A X3

377+ (122)* - 37
2Rz * 1:2\/5
288
cos (LHFM) =
222\/5

LHFM = cos_i[ 2EE j = 76.7
2222 '

(it) the Line of greatest slope will go through the mid
polnt of FH,
call this point O.

cos(LHFM) =

o

4| 3F .
LIMOl=tan" | — = |= FF1
(66 )

5 (1) £ LpAB=4ADPBA=——"=
2
2 AP
Sin30  slnF5
2sin #5 )
AD=———=43sln#5 =3.86
1/2

(it)
DM? = AD® — AM™

DM = \/(4;:,&/»7&5):2 -1 ==z.7=2

. - I) 1
anz0=——=——
1 V=
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DO~ =pPM* —OM*

, 2 1
DO =,[(4sinF5)" —1—— =3.69
3
(tiL)
Angle between AABRD and AABC is angle DMO.

oM
cos(PMO)=——
DM

1/\/;

\/(45!:1/\,75)2 -1

DMO =cos™ *
\/3((4siw7-5)2 -1)

=11’

cos(DMO) =

@ ZLAOB=180-100—F0 =10

20 = OA
sin(10) sin(100)
20sn.(100)
OA=——"7""—"—""=113m
sin(10)

W oH =113tan(10)=20m
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