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Higher Mathematics

Exact Values (Non-Calculator)

1. (a) Solve the equation sin2x° — cos x° = 0 in the interval 0 < x < 180.

(b) The diagram shows parts of two
trigonometric graphs, y = sin2x°
and y = cos x°.

Use your solutions in (a) to write
down the coordinates of the point P.

yn

Quest

e’ ic: interpret graph

Part | Marks | Level | Calc. | Content Answer U2 0C3
@ | 4 C | NC | Ti0 30,90, 150 2001 P1Q5
) 1 C | NC|T3 (150, —22)

o! ss: use double angle formula ol 2sinx°cosx®

2 pd: factorise o2 cosx°(2sinx° — 1)
o> pd: process o® cosx® =0,sinx° =}
o pd: process * 90,30,150

or

3 sinx°® = % and x = 30,150

4 cosx® =0and x = 90
o (150,-7)

2. The diagram shows two curves with equations
y=cos2x® and y=1+sinx®* where (< xs 360,

Find the x-coordinate of the point of intersection at A.

Part | Marks | Level | Calc. | Content Answer U2 OC3
1 C NC | T10 1991 P1 Q20
3 A/B | NC | T10

o x=210

*  cps2x*=1+sinx®
. Z.P.irn2 ¥ +sinx®=0

" s5inx"=0 or —%—
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[SQA] 3. Solve the equation sin2x° 4 sinx®° =0, 0 < x < 360.

Quest

Part | Marks | Level | Calc. | Content Answer U2 OC3
5 C NC | T10 1996 P1 Q10
' 2sinxcosx+sinx=0
o sinx(2cosx+1)=0
o sinx=0, cnsx=—%
o Ik x=0, 180
®  ond x=120, 240
[sQa] 4.
(a) Solve cos2x® —3cosx°+2 =0 for 0 < x < 360.
(b) Hence solve cos4x° —3cos2x° +2 =0 for 0 < x < 360
Part | Marks | Level | Calc. | Content Answer U2 OC3
() 5 C NC | T7 x = 0,60,300 2011 P1 Q23
(b) 2 A NC | T11 x = 0,30, 150, 180,210, 330
ol ss:  know to use double angle ol 2cos?x°—1...
formula o2 2c0s?x° —3cosx°+1=0
o’ ic: express as a quadratic in cos x° o (2cosx® —1)(cosx® —1)
o3 ss: start to solve ot cosx® = %,1
¢* pd: reduce to equations in cos only ° 0,60,300
o> ic:  process solutions in given
domain ¢® 2x = 0 and 60 and 300

® ic: interpret relationship with (a)
7 ic:  interpret periodicity

¢’ 0,30, 150, 180, 210 and 330
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5. How many solutions does the equation

(4sinx —v/5)(sinx+1) =0

have in the interval 0 < x < 271?

Quest

A 4
B. 3
C. 2
D. 1
Key | Outcome | Grade | Facility | Disc. | Calculator | Content Source
B 2.3 C 0 0 NC T7 2009 P1 Q11
6. The diagram shows the graph of a YA
cosine function from 0 to 7. 2

(a) State the equation of the graph.
(b) The line

with

equation e)

y = —+/3 intersects this
graph at point A and B. — ~V3
Find the coordinates of B. —2
Part | Marks | Level | Calc. | Content Answer U2 0C3
(a) 1 C NC | T4 Yy = 2cos 2x 2002 P1 Q8
(b) 3 C NC | T7 B(%Z, —V3)
ol ic: interpret graph ol 2cos2x
o’ ss: equate equal parts ol 2cos2x = —+/3

radians
o* ic: interpret result

pd: solve linear trig equation in

2 — 5n 7n
o0 2x =%
o x=2
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Quest

7. Find the values of t, where 0 < t < 27, for which 4 cos (2t — §) has its maximum

8.

value.

Part | Marks | Level | Calc. | Content Answer U2 OC3
4 C NC | T7 1989 P1 Q15
! cus(Z!f— -}) =1
o 24-Z=0
!3 f= %
‘B
The diagram shows part of the graph of y = asin3x° ¥
and the line with equation y:%a. A/\B y= %a
Find the a-coordinates of A and B.
120
O X
y=asin3x®
Part | Marks | Level | Calc. | Content Answer U2 OC3
4 C NC | T7 1999 P1 Q14
1

. asinSx:%n

L sinSx:%

«* 139, 46.]

stated or implied by o2

) 3x=1418, 1382 (138.2 stated or implied by 46.1 in +*)
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sQa] 9. The diagram below shows the graph of y=2sin2x+1 for 0<x <.

Quest

D=
(a) Find the coordinates of A and B (as shown in the diagram) by solving
an appropriate equation algebraically. (5)
(b) The points (0, 2) and (z, 0) are joined by a straight line I. In how
many points does I intersect the given graph ? (1)
(c) Cis the point on the given graph with an x-coordinate of 7. Explain
whether C is above, below or on the line I. (3)
Part | Marks | Level | Calc. | Content Answer U2 0C3
(a) 3 C | NC |17 1993 P2 Q6
(a) 2 A/B | NC | T7
(b) 1 C NC | CGD
(c) 3 A/B | NC | CGD

(a)

(b)

(e}

o 2sin2x+1=0

o sin2x= %

* for any valid sol of equ. in form sinax = —%
ot (Z
(%.9)

7 (%)

= fe=d
*  for a strategy to make a decision about C

*  for making a consistent decision about C
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10. Solve 2 cos x = /3 for x, where 0 < x < 271.

Quest

T 51
T 27T
T 51
T 117
Key | Outcome | Grade | Facility | Disc. | Calculator | Content Source
2.3 C 0 0 NC 17,12, T3 2011 P1 Q10
sea]  11. Solve 2sin3x° —1 =10 for 0 < x < 180.
Part | Marks | Level | Calc. | Content Answer U2 OC3
4 C NC | T7, T3 1989 P1 Q7
o sin3x=05
o 3x=30,150
« x=10,50
! solution is 10,50,130
sQa] 12, Solve the equation 2cos?x = %, for 0 <x <.
Part | Marks | Level | Calc. | Content Answer U2 OC3
3 C NC | T7,T3 1990 P1 Q15
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13. The diagram shows the graph of the function y =g +bsincx for 0sx<x.

{¢) Write down the values of g, b and ¢.
{(h) Find algebraically the values of x for which y = 2.5,

(=]
T B
O EE

:%: e
Part | Marks | Level | Calc. | Content Answer U2 OC3
(a) 3 C NC | T1 1994 P1 Q12
(b) 3 C NC | T7,T3
4 5
o =2 ot 2+sin21=2% . 2+sm2x=2%
] OR 5
& b= o’ Ix==%, o’ =%, =5
5 éa
@ gu2 « x=%, 3£ (0-262, 1-309) o 2x=3E,x=3%
14, The diagram shows a sketch of the graph of :
y= 5in{2x— -;E], 0 £ x £ =, and the straight line y = 0.5, /\
These graphs intersect at P and Q. 05 L/ W ¥=0:5

Find algebraically the coordinates of I’ and Q.

PR S
o -

05
=14
Part | Marks | Level | Calc. | Content Answer U2 OC3
4 C NC | T7, T3 1996 P1 Q12

. sin(Zx— %—] =0.5  stated or implied by 2nd mark

i
- n-ge¥
! (B0} (5.09)

Page 7

Questions marked ‘[SQA]" © SQA
All others (©) Higher Still Notes




Higher Mathematics

sQa]  15. Solve the equation 2 sin <2x - %) =1,0<x<2m.

Quest

Part | Marks | Level | Calc. | Content Answer U2 0OC3
4 C NC | T7, T3 1998 P1 Q9
o sm{Z x= .:.} =1 Alternative for 2nd and 3rd marks
* 2x-E=%.F (accepr 30, 150) < 2x-§=%, x=%
2 x=% % < -f=3F. x=%
[sQa]  16.
(a) Using the fact that 71—7; = 7 + 7, find the exact value of sin(%) .
(b) Show that sin(A + B) + sin(A — B) = 2sin A cos B.
(c) (i) Express {5 in terms of Z and 7.
(ii) Hence or otherwise find the exact value of sin(%) + sin (%) .
Part | Marks | Level | Calc. | Content Answer U2 0OC3
3+1
(2) 3 C NC | T8, T3 V3t 2009 P1 Q24
2v/2
(b) 2 C CN | T8 proof
(c) 3 B NC | T11 5=53—4
© | 1 C | NC | T11 Y8 or /3
! ss: expand compound angle o! sinZ cos ¥ + cos Zsin §
o2 ic: substitute exact values o2 V3 L 41y 1
3 - oo fracti 2R 2,
pa: process to a single fraction
5 V3+1 .
> ——— or equivalent
e ic: start proof 2v2
¢® ic: complete proof * sinAcosB+cosAsinB+ - -
> ... 4+ sinAcosB — cos AsinB and
¢ ss: identify steps complete
o’ ic: start process (identify ‘A’ & ‘B’)
8 :
09 1(:(.:1 substitute o I — \/g o
. : process 7 3., 1
p p [ ] 2 X 5 X ﬁ
o Forf3
[END OF QUESTIONS]
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