A Sine and Cosine Rules
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C O v
9¢m
(a) Calculate the value of x.
St _ Shloo Wtz L]
? xs W
5‘% i Boi OO

9

2 = Ginl (35-‘-7_-‘1-‘?9—) j o bl (31

{b) Calculate the area of the triangle. "
e~ 180 — (bl-1 +100) (€9
Arey\ - ‘/ 0055"'1(/
[/
5 —'Ex BxC x5\ 159

= [ Femt
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2 NOT TO

- 13.5¢m SCALE
0
p 18cm
Calculate the obtuse angle PRQ.
S Skl K chtuse So:
1% we 135S 8 150 - b3 1% M2
5"0(, = I%S;'\CPZ
155
x> S ('%5;*‘ Q’Z)
13:6

b3 1° J
Angle PRQ = Héol. [4]

15 A triangle has sides of length 3cm, Scm and 7em.

Work out the largest angle in the triangle.
¢ |0~3,5&— otﬁlg, % DﬁDc_*sHe, He !Oisé’é* 5;43
A9 (sde-omefe -5ide) 30 we com use Cosine ke

;S L 5
> s b 4 - Welosh
2 BPus® . LS et
9 =9+1s - 30csx
49 = 34 - 20cex
3 -3
15" = - 30cmr
z-30 =30
A
< 2 oSoC o
2 - ws'(3)
: 120

www.pastpaperpenguin.com



23 Atriangle has sides of length 11cm, 10cm and 9cm.

Calculate the largest angle in the triangle.

£

SAS - Cosire Ride

al = bti-c" = MCM

[1¥ = 910" - 2x0xI0 cogx.
121 =%l - 190 cosx

181 -1%)

-Lo = - 180 wsx
:-150 W

s ¢ 4
xe o5 %)
:?OS

11

10cm 5&5

Find the value of x*.

ot =b +c% - LhclosA

S = B FI0" - 2x%x 0% castO
X'z H1C0 - 1LO costD
I - 160 % 'IE

Ibt - 30
P " X =

\

\)

) !

(]

www.pastpaperpenguin.com

[ € T [4]

Non-Calculator

NOTTO
SCALE

........... 86{/ 13]



NOTTO
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RN
0

14cm

The diagram shows a quadrilateral, ABCD, formed from two triangles, 4BC and ACD.
ABC is a right-angled triangle.

o ,rk
(a) Calculate angle BAC. S%C HI_}_

X
" tonx = %
N\ ™ i
[

=1 »
. 8 ( ?/)Angle BAC= ... [(,‘7@ ...................... (2]
: G-

—

(b) Calculate BD.
D [545 ab - bz+Cz*1LoC°5A

X =z RFeiSE - xRS xce(ll1-4)
X G - 360%0“4)
AQE T s [269 - 3 cos ()
“Lllbem BD = ZZL&’ cm [4]

(c) Calculate the shortest distance from D to AC.

sloclest distane olwons mabes
. o Fght oviale uitt AC SL= 1Ssnbl
{oL g =13 Lem
[32 .......... cm [3]
5% C HT A
2
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4 Tem B
Calculate the length BC.
XL i 7 X+ 1L Fem
Sia 5 SN0 -,
xSillg x Snlls
15illS
o 2 =209 e -+
5'-430 BC= l'Z, cm |4}
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North

NOTTO
SCALE

The diagram shows the position of three towns, U, Vand W
{15 due west of 1" and angle UVW = 125°,

Calculate the beanng of U from W

| | | :
Siax : Sin T8 l @\‘3 > 35 (o\lwaode, "\'\SLCS)
23 bl |

xI+3 =)

Roin 4 U fon W 013502

SAxy - Z?S"""Z'S | = g
s 20

- Gt [LH3snITS

o 4 ( bl 4 )
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1
NOTTO
SCALE
c
Y 17.6km

The diagram shows the positions of three ships 4, Band C
AC = 17.6km, BC = 12.8km and angle BAC = 25°.
The bearing of € from 8 is 112° and angle .48C 1s obtuse.
Calculate the bearing of B from A

Sy - _SlS —

E3A i IT% . no Co-irterior ovdle Sum 1o 1%0° o

R | Z:= |%O- 1035
51'1:& '? 65‘42»5 : .
128 765
X = Sin"(l?'bs;ﬁzs )
T8
_ -
355
bLf}‘ X 18 ob{-w_@fw-_
X = 080 B35S
7 1445

A 360 - (I1z + [q,((,.s) LOF6s5 (5]

= 1038
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(a)

NOTTO
SCALE

A 45¢m B

In triangle ABC, AB = 45¢cm, AC = 29.5¢cm, BC = 35.3cm and angle CAB =51.6°.

(i) Calculate angie ABC.

Sinx _ 5iaSlb
Zol 'ys?ﬁ < x29-S
; 22:5 52516
S\ 25.3

- SA.I {2,01'5.5;"9( '6
i X AR,

= GO Angle ABC= .......... O 3]
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(b)

NOTTO
SCALE

The diagram shows a quadrilateral PORS formed from two triangles, POS and ORS.
Tnangle POS is isosceles, with PQ = PS = 32cm and angle SPQ = 56°.
OR = 47c¢m and anele SOR = 60°.

(i) Calculate SR. — Cm‘f e
mzs \5 . | o | OlL PR . A ZIOCCQSA
P3a = PRS: o = T+ (30046) - 2x 67220066 x €5 (£D)
‘li"i o ;;" oLz [l B0 - 10 0. conltd)
. s C{’I‘Zc.m
S1AShb : Sl A i SR = (L’lz—cm [4]
eSS xSia |
_ ALs5ASb 1
S T aw
> 306GE .. |

S10
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C 190~ (kS +47)

NOTTO

SCALE
(a) Calculate angle ADB. B |¢%.m > - |6-8%

1 - m

(osie il =~ 1 b ¥ =-6b - 86

QL - bL +C/.L - ?,L'JC.COSA _ 6% -EA
GG = 36 ¢ - b b ATt g TPRrT
- .

936 = 16805 - 16bBhcosx x: ™
- (b4 -08 -1b% .08 Angle ADB= ... 0 -‘I"O ........................... 3]

(b) Calculate DC.

\US - il_ p q 'IO'GM
S;/\E;S . 54}5 ‘\‘3
X&apS x SinbS
o[-?f,inézs

\LS - Sintd

(¢) Calculate the shortest distance from C to BD.

pe= ... A em [4)

¢ 0y CuT A
. -
. S 9.09...
3-(01.. X4
D ’ Z' . (o”q) x Sin Ll'?, 6]5 cm (3]

> ' |Bem
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SCALE

P 74cm

The diagram shows a quadrilateral PORS formed from two triangles, POS and ORS.

Calculate
(i) QR..J(, I
— T £ % . b?
Snis St 2« MS'ro
XSS XSS
basnls
X 2 Satl OR= ... Zé?cm [3]
(i) PS,
wWse res
at - b +C - o CoshA
W s b 41 - Ul
W = [90% - 28 Geaszt
= G Wee X PS= (kl C.....cmp)
(iii) the area of quadrilateral PORS.
APRS: As: '/Zotfosl-\(/ AGRS" Awan: }Zﬁ&,\'«é
; I’z,x bxF-lexsindl ? $ 6 (L 6o prsind3
= (T4l cm = FAx emt

okal: (LGl + 79302 2D -G  cm? (4

&)
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°‘ C NOT TO
= SCALE
60km 87km
18/ |

: A e |

A B
Nop-38

The diagram shows the straight roads between town A4, town B8 and town C.
AC = 60km, CB = 87km and B is due east of 4.
The bearing of C from A is 038°.

(a) Show that angle ACB = 95.1°, correct to | decimal place.

%%— = _S_*éé?_é_ o= 900 (St SZ-am..)
xgD %D |
.. LB 295" 056..-
DT T ey .95 « u
, T2 to Telp
= G 60~ 51
3 ¥ 8 !( g ) [5)
= 32:9)9°
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ABC is a scalene triangle on horizontal ground.

AYX is a straight vertical post, held in place by two straight wires XB and ¥C'.
AC=48m, BC=5.6m and angle ACB = 20.4°

(i) Calculate AB.
Comve Re: OF = '+ C - VocCosh

22 GG xS - U6 $:S-beas 19-4

Z =[Skt - 537beest0%

= Z,'DQM STo AB = ZOO m [3]

(i) Angle XBA = 64°.

Caleulate 4X.  S% Cr T4

=
fonlh =
= x%-qt;o Z"Oox"i-oo
3 > L0t bl
& 2-00m A 3 &

x =4 10bb .. ((/ l |

(urrounded) ORI P LSO il %, S m [2]
(i) AY=29m.

Calculate the area of triangle YAC,

AN!M: Jf. xbxh
& '4(/, 44219

° é) ' ol bm®
éolfa m’ [2]
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12km

9km

(a) Calculate angle 4CD. SSS = (5ie e

0\"=bz+c‘-UvCQ5A m:%sél
O = g* £ 17} - rlexipa@BX
X - Ces’ ‘59
Bl = 340 - 33bcosx ’ 33%
%0 -340 o A
- 157 = - 33bcosx .
+-3% 7 336 Angle ACD = '3016 [4]
(b) Show that BC = 7.05km, correct to 2 decimal places.
4 . _le
Snls S1(13
xsalS X SALS
_ l4sin2s
A "
= 1.05¢¢.-
- 305 o U)
St i3]
(¢) Calculate the shortest distance from B to AC.
S%C T
Lt
Sin3 = 7 0548
X} 0568.. 3054
Z - ?'Cgr&,,ﬁ;éz, e eeeneee. KT {3]
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A + B
= th:w&o otﬁeb

ABCD is a trapezium with DC parallc! to 48.
DC = 6.4cm, DB = 10.9cm, angle CDB = 38° and angle DAB = 45°.

(a) Find CB.
ot = bby (F - VocloA
X = bt + 09 - 1r64x10 9 xs3D
X = /159 - 13957 3

g ;t'obcm

(b) (i) Findangle ADB.

Olternok, oayes ore o), so 97"

ABD = 3¢  —Angle ADB = ... 8V il [1]

(ii) Find 4B.
ol 2wl e
‘Smo,?x;j’ﬂ? 5"\4'5x S92 j b (5 3cm
_ |0-9g:9%F
3 Sl AB= . S Bem 3]
(c) Calculate the area of the trapezium.
AARD: Ar&r 'léol]oeiﬁc, ABDLC: A”eh z JEOJQS';,\C’
2 LxID[S 358 2 £ 364x10%s5in38
- S1.337 : 2163

Toerl: SIBH UG 2 2B e
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S’ﬁ///
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Ao / ?ti(.)'r T0
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:';
SSn\ J
\%/
G

The diagram shows a field ABC.

CQE‘\/@ l"l.l X (a) Calculate BC.

oF = Jot vt '-Z,lc.c,GEA
XY = S8+ 3 - xSExSLx B Hh
x /A% - Aotocaste
N Q.
410m ., <

XL

(b) Calculate angle ACH

& ke (825.4%

A <]

Smu\ _ Sn16 26 -0%7..

BL  %6%8hchon (o) ;
xsr x$

an . BLontb
3 £6-287-.

o]
Angle ACB= ... b Z/ i 1}

(c) A gate, i, lies on A8 at the shontest distance from C

(qalcu]ale 1G éOH C*;( TDA

=
CoS 7’6 = "-2'—
- Suss
5
o 2w EEaE

13:3 m

AG = !3 '3

.om 3]
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C

\3 | A t 64cm—

([%0-7%

The diagram shows triangle ABC.
AX'is a point on BC.
AX = 10.6¢cm, XC = 6.4cm, angle ABC = 58° and angle AXB = 78°.

I, {a) Calculate AC.
" Cose e

at : b+ - 2heCosA
bt + 10 -2x6-6xI0-6cas DT
x : /15330 - 135-fbeoslOL
JINISYPN
(b) Calculate BX.

. W . oo

-

Sin 51158

XSy x SAke
. 10-bsatl
\'3 SinSH
4 E,% M BX = 85% ................ cm [4)
{c) Calculate the area of triangle 4ABC.
AARX: J-{rﬂn-. Jiq{asiqC AACX: a‘{m: —’i"l’tﬁ"\c
=Jz-f I0-bx §'88.x5~13 : Jiklo-é xbgxsin O
=45-013 > 3513

Tokl: 45-03 +23-139_= ?ﬁ T cm? [3]
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NOTTO
SCALE

B
120-145 =35
(Co-ieror ooes)
360 - (354 39)
The diagram shows three points 4, 8 and C on horizontal ground. - 2% .
The bearing of C from A is 145° and angle ACB - 38°. - 151
AC=65mand BC=95m.

(a) Find the beanng of B from (.

See 0(31-\ ‘f.r wf’l:i:s.

+ (b) Show that A8 = 59.3m, correct to | decimal place.

ot = b+ ¥ - Uclamh
X = St iost - x5 x9S < 053% j L= SOI'ZSIB

X = V130 - 172350 o8 = 5%-3 '(i (3]

(¢) Angle BAC is obtusc. S
Work out the bearing of 8 from A.
;'_}-:‘ 5;,': G VB}«C s chige, <o
s m~ Gorfs .. 120 - 80-¢ - 9. é,o
xS = R
Siau = AS513 g c‘t 8 fo 4
N 5% GS + ¢ - 26k-(
- S’ 0155;"33
3 ( S95.. mq' G,
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NOTTO
SCALE

e -__ e ‘, 450
»—ﬁ: j 350.~“‘~
A w B

Calculate the perimeter of the quadrilateral ABCD.
X S%HCATS

g sl
L : S5 5115
SinidS 2 | XinkS
x|l Lth. | \,3 2 (IS
Xz G35 . o5
> 10-
2 8- 030en Ul e
o S LT ot = ol
)
CQSSS . w ; X §L0 %xSiap0
w = ’QC@E : 5'\75
| . 19. .
ptf-lﬂ\du'-. g

0300 + (I'GER + (0249 +12-552
P b3 (34)
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130 = (2t 56 + 21:5)

A

B

The diagram shows triangle ABC with point G inside.
CB=1lem, CG=53cmand BG =69cm.
Angle CAB = 42° and angle ACG = 54°.

{i) Calculate the value of x.
Cege rde: o = b 4t - Che Cas A
P = S e 1" - 2x53ell Cosx

ol 6%
AN & (m. 6

Grpl = 2807« U - b boaw 2 29-5°
416\ = Q-0 - (o beasx T
-lga-09 - lA-on
10164 = —lb-bcesx
s-lpb z-lb-b
Cesde = lol-e® "
b b R 5 T N T

(ii) Calculate AC.

R Y &
SnSS T &G
X 5145¢-S %5565
[|5in565
25 SinlT
> s beem
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NOTTO
S5cm SCALE

6cm

In triangle ZMN, the ratio angle £ - angle M :angle N=4-5: 6.
In triangle POR, PQ = 6cm, PR = 4cm and QR = Scm.

Calculate the difference between the largest angle in triangle POR and the largest angle in triangle

LMN.
LMN: G+8S+rE:=18 mﬁ Lbﬁ_s-l' Dﬂ‘, 5 oppaie l%-ﬁ"bbﬁ)
(80 = (5 = |2 Cegirg i
G: S b ol = B+ ¢ - Toclash
It ‘ )xll &," ¢ Gl S - xSy coa
éf(—%=60'?7’ Ay %l - (Ocsr
-0 )~
"S5 <40 wsx
=GO +-40
oy ok
Co%x. - g
ks, Cq;" (J—)
: §2-8
Di&w:'-
$T8-F2 M[O%° 17)
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(c) 110‘- (o

- (70
e %0~ (55 + ) NOT TO

6] SCALE

112km
©  190-155 _(co-ineam acfes
L

beors M
(%0 - (351-%\ « {,;,? (i

The diagram shows the positions of a lighthouse, L, and two ships, K and M.

The bearing of L from K is 155° and KL = 112km.
The bearing of K from M is 010° and angle KML = 96°.

Find the bearing and distance of ship A from the lighthouse. L.

Berrioy
See uurk'g 0n diagrom oloe (oro‘u- 0] @,@,@,@@)
B 360 = (49 +25)

- 26b
Distoma *
>C /U
Sia 35 ~ A% ;
" P b
“?,5-;436
a Jj SN s
S Bearing ............. %6.......
- é,q. . é Lm Distance .éclfé
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(b)

NOTTO
SCALE
This thombus has perimeter 20 c¢cm and angle y is obtuse.
M is the midpoint of one of the sides.
Find ;he value of y. eoch Gulg : %:O z Sem
S5 % 5110 \(3:- (3O "'(Z.O* 4'32,)
S S LS [
x | xS - l , b _ 8
S;m - SS"\ZO
LS
” 1 -SS;“w
i O )
> Cos )
. o o
* &3 2N y= ”éﬁ ................. (5]
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NOT TO

2058m  SCALE

The diagram shows a field, ABCD, on horizontal ground.
BC=192m, CD =2879m, BD = 168 m and AD = 205.8m.

{a) (i) Calculate angle CBD and show that it rounds to 106.0°, correct to | decimal place.
CQ{;:V& Eu‘b‘-
T . It T A COSYX, = -l?‘?‘!g(ﬂ
a“ = b i+tt - Tbe (e iz
7819 - 354 90 - 2xlipxlogvcpx
4L8% G| = LS0¥% - bESIZose
- (5088 - (S 0eg

x: 06-0)8..
1739961 = - 6+Slzcosy i
2 ~b4sn k51 2060 v f-'r

e (00

(4]

(ii) The bearing of D from B is 038°.

Find the bearing of (' from 5.

A Y 1060~ 34 LD

= 680
Besny 360-680: 2972.09

www.pastpaperpenguin.com



HF: (487 = X

27 '
8 g il {;\;or 10
. E o SOAL
- o
E : ¥
6ecm Bemn ;
HA: —g P ——AF: (Mg
-Q'L ’f(?L "% ,ot Cemn oo =2t
L 2 s it R e 18 X =10
x: (R .
Hem
4 fcm B
The diagram shows a cuboid.
AB =8cm, AD = 6¢ecm and DH = 6em.
Calculate angle HAF.
: l
= £ oY o +et - T Cach
IO‘ - ,O?'{. (,F;L)‘ _ lx[oxwrfz w5z
f e (Ocm (00 = (32 - 1204F o2
=¥y -2
A “tl: - 12007 cxz
oz -0
o
ow ~
) I
2 = o5 (k=)
> (4-Q°
Angle HAF = ... 6@"’] .
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