Exact value problems with surds and
trigonometry

ROBINSON .
TUITION Worked solutions

This topic online

n Work out the exact value of sin 60° x cos 30°.

Give your answer as a fraction. (2 marks)
sth ‘Oo = {3 and cos 30° = ﬁ
2 2
s . Iy = 3
2 2 :
3
m

n In triangle ABC, AB = 8 cm, AC = 6 cm and angle BAC = 60°.
Work out the exact area of triangle ABC. Give your answer in the form av3 cm?. (3 marks)

Area = Y20l sen C

/ (~)
Area. = /2 %X %X €% scn 6O

= {3

24 X
y
kS
1243 em
n Work out the exact value of (sin 30° + cos 60°) x tan 60°. (2 marks)

e o
ssn30 = ! °< ! : °
— ond cos 6O = —, 50 5in 30 + cos 60

2 2
ton 60° = {3

v {3 {3
s
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u In triangle ABC, AB = 3 cm, AC =5 cm and BC = ¥19 cm.
Find the size of angle BAC.

>cm V{19 cm

A 3cm B

Diagram NOT accurately drawn (4 marks)

AASLQ BAC s opposite BC, co0 use the coscae rule For the angle
cos A = A61 +AC2 - 602.
2 x AG x AC
cos A = 1+25-\ _ s

|
2xXx3xS 30 2
cos A = %, 50 o.ASLe. BAC = 60°

©

¢O
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a In triangle ABC, angle ABC = 90° and angle BAC = 30°.
AC =14 cm.

Without using a calculator, work out the length of BC.

You must show your working.

14 cm

50° n

Diagram NOT accurately drawn (3 marks)

BC opposite the 0 mna(.e. and AC =\« cm s the hjpotu\use.,
S0 SN 'SOO =6C:w

0o
stn 30 =

&

|
2
\
YR — =7em
2

T em

n Work out the exact value of (sin 45° + cos 30")2

Give your answer in the form ¢ +Zb\/6 where a and b are integers.

o [T2 o [T3

sin S = c05 30 = —
2 2

(3 marks)
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In triangle PQR, angle PQR = 90° and angle QPR = 45°.
PQ=8cm.
Without using a calculator, work out the exact length of PR.

Give your answer in the form kv 2.

45°
=
P 8 cm Q

Diagram NOT accurately drawn (3 marks)

PO =2 cm s o.d.:)o.c.e.l\'(: o the '-iso o.nate. and PR s the
hypote.nuse., co cos 4S =8 = PR

cos 4S = izasopg=a+(%)=ué-‘.—fz

Mu(.t;p(.y numerator and denomeinator b:’ 2. This multiplies the J,rmotum by \, so ks

value is unc.lnomae.d., and T 2xl2=2

ﬂ«kion«(ﬂ.sz

€6 - il 2
- = 2~ ~ =82
2. 2. ocn

el 2 em
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n In triangle ABC, angle BAC = 30°, BC =5 cm and AB = 8 cm.

Work out the exact value of sin C.

C
5 cm
30°
A 8 cm B
Diagram NOT accurately drawn (4 marks)

BC s oppos;'te. o.na(.e. A and AB s opposite. o.naLz C

Sine rule

sen O 2= s A
AG oC

(~)
senC = Txsin30 =5
©
. = \ | “+
sih30 = _ penC=%x — :5=—
2 2 S
(7Y
S
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n In triangle DEF, angle DEF = 90° and angle EDF = 60°.
DE =5cm.

Without using a calculator, work out the exact length of EF.

60°

D 5cm E

Diagram NOT accurately drawn (3 marks)

EF s opposi.‘ke. the 600 o.na(,e. and OE = 5 cm ws o.d.")mce.c\t to ik, so
tanco =EF :s

(~)
tonco = I 3

EF = sx{ 3=s{"3em
s{ 3 em

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 6 of 11



m In triangle JKL, angle JKL = 90°.
JK=6cmandJL=12cm.

Without using a calculator, find the size of angle JLK.

You must show your working.

12 cm

J 6cm K

Diagram NOT accurately drawn (3 marks)

JK = 6 ems opposi{:z o.ns(.e. JLK and

JL =12 emis the k:,po'l:c,nuse.
sen JLK = g0 =2 L
2
The exack value sin 30

! , %0 amS(.e. JLK = 30°
2

[2]

30
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m In triangle ABC, angle ABC = 90°, AB = ¥5 cm and BC = 2 cm. Angle BAC = x.
a. Work out the exact value of sin x and of cos x.

b. Hence find the exact value of tan x, giving your answer with a rational denominator.

(4 marks)
n.) p:)'(:kn.aoro.s ocor AC
AC = (Is)42:=19
AC =3
schx = °pf _ 2
h ye K
cos x = °~¢:) = {s
h ye K
)
oS x 3 3
= 2
Is
Rotionalise the denomenator
2 s
'to.(\ A —
)
m Work out the exact value of
tan 30° x tan 60° + cos 45° x sin 45°
Give your answer as a fraction. (3 marks)

° o
tan 30 = & = '(;3 and tan 60° = _r_3, so tan 30 X tan

K
(-]
(O =1
> (~) 2 o o 2 |
cos 4S5 = ond stn 4S5 = ,90¢€05 4 X sin 4SS = — = —
2 e R
\ =
v L =32
2 2
3
2
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m In triangle ABC, AB = 6 cm, BC = 4V¥2 cm and angle ABC = 45°.
Without using a calculator, work out the exact perimeter of triangle ABC. Give your answer in the

forma + bv2 + ¢V5. (5 marks)

Coscne rule to ocind. AC

AC* = 61+(Hr1)‘-zx6xurzxcost}$°

= 3¢+32-48{ 2x {2

€8 - 43

= 20

AC = [T20=2{"5s

PAdd the three sides

¢+ul 2420 5em

m An equilateral triangle has side length 2v3 cm.
Without using a calculator, work out the exact height and the exact area of the triangle. (4 marks)

He.&'.sht
(~Y
h = 20 3xsn O

= Z-I_Bxﬂ

2

h=%cem

Areo = /42 X base x he.:.akt
Area. = ax2l 3x3

33 em
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m ABCD is a trapezium in which AB is parallel to DC.
Angle ADC = 90°, angle BCD = 60°, AB = 6 cm and DC = 10 cm.
Without using a calculator, work out the exact area of the trapezium.

Give your answer in the form kv3 cm?.

A 4

10 cm l 60°

D E C

Diagram NOT accurately drawn (5 marks)

Let k be the he.a.slnt of the trapezivm (Ehe (.e.nsth AD)
Orop o. perpendiculor From ® to OC, mu'.t'ma tokE. Thea DE=AB =¢ em, 50 EC =

\O-6=4cem
B riﬁkt-o.aate,d. (:r:.o.nate, BEC, tan <o =BE = EC,soh=BE =
HXt«n€O°='+-I_3cm

Areo of the tropezium = %(A6 +00) k= %(6 +wo)xul 3

Areo. = %xl-i-r3=32.r'bcmz
2l 3em
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m A trapezium has parallel sides of length (3 + v2) cm and (5 + 3v2) cm.
The perpendicular distance between the parallel sides is (4 = v2) cm.
Work out the exact area of the trapezium.

Give your answer in the form (a + bv2) cm? where a and b are integers.

3+ +V2)cm

4 -+v2)cm

—_——————y

]

(5+3v2)cm

Diagram NOT accurately drawn (6 marks)

oo :
Areo of & tropezivm = 7 (sum °f po.ro.(.(.z(. scdes) X kz;sk‘t

Sum °o° the po.ra(.(.e.(. sides
(3+ L 2)+(s+302) = s+uyl 2
Ha.(.oc_ooc_thas:.s'-i-tzr?.
Area = (b+2l 2) -1 2)=k-ul2+802-2x2
= +ul 2-u=12 44l 2, so the area is (12 + 4l 2)

2
cMm

iz +aud 2
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