[SQA]

Higher Mathematics Quest
Wave questions
1. Solve the equation 2sin x° — 3 cos x° = 2.5 in the interval 0 < x < 360.
Part | Marks | Level | Calc. | Content Answer U3 0C4
8 A/B CR | T16 100-2°,192-4° 1999 P2 Q9
4y 5 & keos(x —a)
'll smtﬂgy:e.ga ......ksih{x— ﬂ} 5£atﬂf or Imph?d by . koosxcosa +ksin xsing
= koosg= -3, kalna=2
o’ ksinxcosa— kcosxsing stated explicitly k=yT3, tana=-3
® kcosa=2 and ksina=3 stated explicitly ::,;:ﬁ.;&a):u,egg
4 x-1463 =461 3139

© k=413 r=T1924, 4602

'5 a= 5‘6-3 w1924, 1002

«* sin(x-563)= 22

o ¥—563=439, 1361 136.1 stated or implied by the

- .8 Ksin(x +a} keos(x +a)

o8 100.2° and 192.4° e ol 152w ksinzeosetkcosxsing  keosxoosa—Ksinxsin
kcosa=2, ksing=-3 keosa= -3, ksina=—J
k=13, Bng=m-2 k=413, tann'—'i

OR a=3037 : 2=2137
sinfx + 303.7) = 0.693 coglx+ 21371 = 0.693
o/ ¥-563=439, ¥=1002° X+ 3T =439, 1361 x+2137 =461, 3139
) x=-2598, 1676 x=-167.6, 100:2
1924 x=1002, 1924 x=1924, 1002
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2. (a) 12cosx® — 5sinx® can be expressed in the form kcos(x + a)°, where k > 0
and 0 < a < 360.

Calculate the values of k and a.

(b) (i) Hence state the maximum and minimum values of12 cos x° — 5sin x°.

(ii) Determine the values of x, in the interval 0 < x < 360, at which these
maximum and minimum values occur.

Part | Marks | Level | Calc. | Content Answer U3 0C4
(a) 4 C CN | T13 k=13,a =226 2010 P2 Q2
(bi) 1 C CN | T14 max 13, min —13
(bii) 2 C CN | T14 max at 337-4, min at 157-4

! ss: useaddition formula ! kcos x° cosa® — ksin x° sina®

¢ ic: compare coefficients 2 kcosa® =12 and ksina® =5

o pd: process k > 13 (do not accept v/169)

e pd: process a o' 22.6 (accept any answer which

rounds to 23)

¢® ss: state maximum and minimum

¢ ic:  find x corresponding to max. e 13,13
value ® maximum at 337-4 and no others

¢/ pd: find x corresponding to min. 7 minimum at 157-4 and no others
value

3. (@) Express sinx®—3cosx® intheform ksin(x-a)® wherek>0and (<a<360. Find

the values of kand 4.

{(p) Find the maximum value of 5+sinx®-3cosx® and state a value of x for which this

maximum oCcurs.

o ksing=13

& k=410

s =716

Part | Marks | Level | Calc. | Content Answer U3 OC4
(a) 4 C CR | T13 1992 P1 Q7
(b) 1 C CR | T14
(b) 1 A/B CR | T14

5 "
- ¢ maximum =5++/10
2 «° angle=161.6°
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(a) Show that 2 cos(x° + 30°) — sin x° can be written as /3 cos x° — 2 sin x°.

(b) Express v/3cosx° — 2sinx° in the form kcos(x° 4 a°) where k > 0 and
0 < a <360 and find the values of k and «.

(c) Hence, or otherwise, solve the equation 2cos(x° + 30°) = sinx° + 1,
0 < x<360.

Part | Marks | Level | Calc. | Content Answer U3 OC4
(a) C CR | T8, T3 1990 P2 Q5
o) 1 C | CR |T13
© A/B | CR | T16

(R cos(x+ 30)° = cos x®cos 30° —sin x°sin 30°

o %icosx“ - -%-sin e

& 2)<(1;_:icosx°—-%-sinx°]—sinx°
@ o' keosx®cose® - ksinx®sing®

® ksina®=+3 and ksine®=1

o k=+70C=426

W a=49.1
(© o Tcoslx149.1°=1

o x=187

10 =24370
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Express 3sinx” —cosx™ in the form ksin(x-a)°, where

k>0 and 0<a <90- (4)
(b) Hence find algebraically the values of x between 0 and 180 for which
3sinx’ —cosx =+/5. (4)
(c) Find the range of values of x between 0 and 180 for which
3sinx’ —cosx” </5. @
Part | Marks | Level | Calc. | Content Answer U3 OC4
(a) 4 C CR | T13 1994 P2 Q5
() 4 C | CR | Ti6
() 2 | A/B| CR [Ti6
(@ o' k(sinxcosa-cosxsina) orequivalent
o kcosa=3 and ksina=1
O k= 710
o a=184
W o J10sin(x—18-4) =5

" sin(x-18-4) = :.J!i or equivalent

. 63-4
. 153-4

. strategy stated or implied
x<634 and x>1534
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6. Find the maximum value of cos x — sin x and the value of x for which it occurs in
the interval 0 < x < 27t.
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Part | Marks | Level | Calc. | Content Answer U3 0C4
A/B | CN | T14 max value /2 when | 2000 P1 Q10
1=
ol ss: usee.g. kcos(x+a) ol e.g. usekcos(x+a)
o’ ic: expand chosen rule o’ kcosxcosa —ksinxsina
¢ pd: compare coefficients ¢’ kcosa =1and ksina =1
ot pd: process ot k=12
¢° pd: process o tana=1,a=1F (45° is bad form)
o ic: interpret trig expression ® max. value = \/Ewhen X = %r (do
not accept 45°)
[END OF QUESTIONS]
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