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3D Trigonometry







Q1.
 
[image: ]
 


Q2.
 
[image: ]
 




Q3.
 
[image: ]




Q4.
 
[image: ]
 




Q5.
 
[image: ]
 




Q6.
 
[image: ]
 
Q7.

[image: ]
Q8.

[image: ]




Q9.

[image: ]


Q10.
 
[image: ]
 




Q11.
 
[image: ]
 


Q12.

[image: ]




Q13.
 
[image: ]
 




Q14.
 
[image: ]
 




Q15.
 
[image: ]
 


[bookmark: _GoBack]Q16.
 
The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct method.
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Question | Working Answer | Mark | Notes
eg. M1 for a method to find an
3 fat e - expression for length AC or
(AC=) (4" + (207 (=200 or length AF with or without x or
(AC=) [(47 + (27 (=VZ0)or
X can represent any number
(AF=) J@ + (27 + (37 (=VZ9)or eg
AB:BC:(CF=2:1:15
(AF=) |(V20 +(3)° (=V29)or AC =TT (=45)
eg M1 for a complete method to
_ _ find angle CAF using length AC
(CAF=) tan 720 (=33.854.) or or for a complete method to
p 3 g find angle CAF using length AF
(CAF=) m"(‘—m,} (=33.854..) or with or without x or
PR
33854, )or X can represent any number
AB:BC:CF=2:1:15
(=33.854..)
(CAF =) tan’ &=
33.854..)
33.9° 3 A1 answers in the range

33.85-339

Total 3 marks
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Question

‘Working

Answer

Mark

Notes

UHAE +5°+9" (=422 ) or

MI for working out AH or
FHor GE

(FH=GE=) {5 +9" (=106 )
Eg

M for a correct method for
finding angle AHF or finding
angle FAH

Allow

or cos™

M for a complete method

Allow

V12224106
[ 2xJ142%'Vos

ocor

cos™

302

Al for302-303

Tatald ks
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Working Answer Vark| Notes
350eor A€ s MI A correct trig statement involving
8 ¢ - landdoeor mm=tanyoe AC or trig and then Pythagoras
N involving AC
ocor
sin35
CH=—"— 0e(=697.)
sin35
and 2 _ o535 oe ar
o7
CH=—_ oc(=697.)
sin35
and AC?= 6,97~ 42 0c
P Ml complete method to find AC
tan35
g (AC=) 4tan35 (=5.71..) ar
4
(A€ T2 or 46,977 x cos35 0e
sin35
or (AC =) "6.97"
BCo J5I 5 276 Ml complete method to find BC
455276 MI__method to find volume
553 | 5 | Al accept551-355
Total 5 marks
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Working Answer | Mark Notes
V(162 + 109 M

(=18.9 or better) or M2 for V(82 + 5%) (=9.43 or better)
“18.867" + 2 M dep on previous M1

(=9.433) 578| 4 | MldeponM2

tan "= 15 Al

9433 57.832.....awnt 578

Total 4 marks
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[Question|
Number

Working

Answer [Mark]

Notes

(FH?=)5%+5°2

35.3

M1 or correct Pythagoras
statement to find any diagonal

At for 450 or orawrt 7.1

M1 dep on previous M1

or

correct statementusing
Sine or Cosine rule with angle AHF
as

the only unknown

(NB. ¥75may be 543 or awrt 8.7
may be used for AH if any other
value used thenit must clearly
come from correct method to find
AH)

Al 35.264...awrt 35.3

Alternative
scheme
(AH? =) 52+ 52 +

353| 4

M1
Al for /75 or 53 or awrt 8.7

M1 dep on previous M1

Al 35.264..awrt 35.3

Total 4 marks
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Question Working Answer [ Mark Notes
Number

3577 107 (=112.25) oF MT

6%+35% +10%(=14825)

11225 (=10.50..) or M1 awrt 10.6 or

14825 (=12.17.) 4 1217

tan ("x")= 6/ "10.59.."

orsin("x") = 6/"12.17.."

205 M1(dep on MIM1)

Al awrt29.5

Total 4 marks
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Question ‘Working Answer | Mark Notes
@ Ee 165 21 sinBAK _sin68 3 | MI Foracomect equation
sin BAK _sin 68 16.5 21 using the Sine Rule

GinBax HIOIIE o M
0.728(5016...) oe or

5 |
ok sm,,{w xsin68) -

21 )

(BAK =) sin™(0.728(5016...)) oe.

768 AT Accept 46.7(609.)
rounded or truncated to at
least 1dp

(®) 2 [ M1 O for a correct equation
using the Sine Rule

EER) AT Accept 33.0(557)

rounded or truncated to at
least 1dp

Tot





image12.jpeg
Ques Working Answer | M Notes
5| B Recognition of angle LRM as required
1 angle either drawn on diagram or from
working
“PO(ML)=205in30° (=10) o M Fora correct method to calculate
2 PQ(ML)& MR or
MR=127 4207 =544 =434 MR& LR or
=2332.)
PO(ML) & LR (NB: LR requires use of
LR= /IZ’ +(ROY = RO=
122 + (1033 =i =24 TT=21.07. V20 1070r2000530= 4300 =103 =17.32..)
Or MI for a correct method to calculate
one of the sides PQ or MR or LR
M (Dep on M2) Use of a correct trig ratio to
sinMRL= 1 find angle MRL
cos MRL
tan MRL
254 AI2538-255

Total
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Notes

oMT=) \21074"

145

M
M
M

M

Al

M1 for (MC) = 115° + 115° (=26450)

M1 for V(26450") (=1626.)

or M1 for correct trg working leading to one
comrect acute angle in MCT {either 41.8 or 48 2
or M1 for corrct trigonometry working leading
to comect answer

Accept awrt 145

[ "
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‘Working Answer | Mark Notes.
BI | for identifying the correct
angle on the diagram
(may be implied by a
correct trig statement)
0o T IT o M | for a comrect method to find
or 18.6(8154...) MCorvC
Accept 18.6(8154
em) FIT A or sounded or truncated to at
/398 or 19.9(499.) Ieest 3xk
Accept 19.9(4993.)
sounded or truncated to at
least 3 s
y 7 M1 [dep M1
(veM =)tan™| N | or for a complete method to
w349 find angle VCM (could be
(M <)sin” use of sine or cosine rule)
({339 (B8
(vem ]cos"‘ V34 eg 90— tan “ plad
| V398 ) \
205 | 4 | Al [accept205-2062

Total 4 marks
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Question Answer | Mark Notes
(BD* or AC* MI A correct statement fo find
V250 or15y2 or212 diagonal of base
eg. “fA50 ¥ =12"+12° ML dep
P2 12x12xcosBED for use of cosine ule —

05T correct statement in any form
or sin BEY= or correct trig statement fo
12 find angle BED or angle BEX
or cos 25D = 2550 or angle EBD or angle EDB
12
NB: Any multi-step method
st be fully correct
(1212 —mas0m) MI Complete comrect method to
eg DEB=cos “oam ) find angle DEB
S5 350"
or DEB=2xsin % ‘
or
5% 350"
DEB=180-2xcos”t| 22 V40"
o
or DEB=55.7.
(from ambiguous case of Sine Rule)
14 | 4 [Al answerinrange 124- 1243

Total 4 marks
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‘Working Answer | Mark Notes
4| BI | Tdentifying correct triangle

& £ 15 o 30 o 17 MI | Complete method to find MG

N BG MI | Dep
Eg tan24=——=or For a correct equation involving BG or

56 a correct expression for BG
tan24 = — Tmplies B1

17
o BG 8515 o

sin24  sin(90-24)
BG 17
sin24  sin66
757 AT | Accept 7.56—
Total 4 ma
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Question| Working Answer | Mark Notes
Let O be the centre of the square. M1 or240°=10"
(4C?) =102+ 10% (=200) or
(4C=) 200 ocor
(4C=) 141(4...)
[ M1
(40=) =200 ocor
(40)=707(1...) or
(40)=17.05 4
2 M1 (dep on both
5 2 (1
(ro*=)122 7[34200] oe (=94) previous method
marks) for a fully
OR correct method
Angle PACis Co{,( 7-07] 53.806° (condone missing
12 brackets)
AND 12 sin 53.896 (= 9.695...)
9.70 Al awrt 9.70
accept 9.7
Alternative method
Let M be the midpoint of a side of the
square
VM =12° - (=119)or M2 but it must be
_ i explicitly clear that
VM= 119 (=109(.) it is VM being
calculated
V0 =119-5*(=94) or M1
V0*=10.9"- 5% 0c
9.70 Al awrt 9.70

aceept 9.7

Total 4 marks
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Question Working Answer Mark Notes

BE*-10°+24 48| BD*=8'+247 3 | M1 Complete method to
(Cea+ 576~ find BE or BE2

(=100 + 576 + | 640) or 8D or BD?

64 = 740) (8D = 8410 =

(BE = 24185 25.298....)

=27.202..)

M1 Allow use of sine or
cosine rule
<inpaE_ 105090 op

Nz
(=0.9428. )
216 Al

21.5-21.6

Total 3
marks
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Q ‘Working |Answer|Mark| Notes
@] (37+28) 4 |MI  Correct method to find area of
(] ocs =5
T 207 (=205 MI  Correct method to find slanted
V45207 (=205
(=2090e cdge ABoc
2650 + 2 % 20.5 x 24+ 37 x 24+ 28 x 24 MI  method to find the sum of the
(2% 650" +2 x 492 + 888 + 672) surface arcas of at least 4 correct
faces (ft their area of trapezium)
ignore incorrect areas
3844 AL
O g 2207257 (< 404) 3 |MI Corect method to find diagonal
~ _ from 4 to point on HE below F or
(UF=) 24 +20° +(37-"45") (=45.08..) AF
MI  Correct trig statement for finding
the required angle
2x"40.4""45.08
263 Al 263-264

Total 7 marks
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Question ‘Working Answer | Mark Notes
@ 62+8°+BC =16 3 | MI for use of Pythagoras in 3D
shape or 2 correct value for B
or FBlor ACor AC*
e _
or AC*=220 oe or AC = V220 oe
or GC* =192 oe or GC =192 oe
M1 For a correct method to find
BC.
BC=4156 (Condone 2y/55° rather than
— (24/55)* for 220 for method
or BC=A16"-10° or mark)
BC=4256-100
orBC=+220—820e
orBC=1192- 6% 0e
12.4899. 125 Al for answer which rounds to
125
(®) 10 2 | MI A correct equation for the
cosBFC=1c or correct angle.
pt
or tn BFC'=
513 AT forawns13 01514

Total 5 marks





