1. Solve 2cos2x —5cosx —4 =0 for 0 < x < 27r.

radians

Part | Marks | Level | Calc. | Content Answer U2 0C3
5 B CN | T10, T7 x = 2-419,3-864 2010 P2 Q4
ol ss:  know to use double angle ol 2x (2cos?x—1)---
formula o2 4cos’x —5cosx —6 =0
o2 ic: express as quadratic in cos x o3 (4cosx+3)(cosx —2) =0
o3 ss: start to solve o' cosx = —% and cosx =2
¢* pd: reduce to equations in cos x only ¢° 2:419, 3-864 and no solution.
¢ pd: complete solutions to include
only one where cosx = k with
k| > 1
sQa] 2. The diagram shows the graph of a
cosine function from 0 to 7.
(a) State the equation of the graph.
(b) The line with equation >
y = —+/3 intersects this
graph at point A and B. ~V3

Find the coordinates of B.

ss: equate equal parts

pd: solve linear trig equation in
radians

ic: interpret result

Part | Marks | Level | Calc. | Content Answer U2 OC3
(a) 1 C NC | T4 Yy = 2cos2x 2002 P1 Q8
(b) 3 C NC | 17 B(%Z, —/3)

! ic: interpret graph ol 2c0s2x

ol 2c0s2x = —/3

.2 2x = 57 71t

3

676
77

x:ﬁ
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3.

(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 0C3
(a) 5 C | NC |17 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
e ic: express as a quadratic in cos x° o3 (2cosx° —1)(cos x° — 1)
o3 ss: start to solve ot cosx® = 1,1
¢ pd: reduce to equations in cos only > 0,60,300
¢ ic:  process solutions in given
domain ¢ 2x = 0 and 60 and 300
¢’ 0,30, 150, 180, 210 and 330
® ic: interpret relationship with (a)
7 ic: interpret periodicity

4. Find the values of ¢, where 0 < t < 271, for which 4 cos (2t — J) has its maximum

value.

Part

Marks | Level | Calc. | Content

Answer

U2 0C3

4 C NC | T7

1989 P1 Q15

-
-

.
onfy

. cus(Z!f— -}) =1

oo 2t-%=0

qqig @l
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5.

6.

The diagram shows part of the graph of y = asin3x°

and the line with equation y = %a.
Find the x-coordinates of A and B.

y = asin3x°

Part | Marks

Level | Calc.

Content

Answer

U2 0OC3

4

C

NC

17

1999 P1 Q14

L sin:]x:%

139, 46.1

. asian:%n

stated or implied by o2

3 3x=418, 1382 (138.2 stated or implied by 46.1 in »*)

The diagram shows the graph of a sine function

from (° to 90°.

{a) State the equation of the graph.

(5 The line with equation y = -1-5 intersects the
curveat A and B.
Find the coordinates of A and B.

e

Part | Marks

Level

Calc.

Content

Answer

U2 0OC3

(a) 2

C

CR

T1, A7

1990 P1 Q10

(b) 3

C

CR

17

s gindx

- f{x}:—]S
» 57-1°
o 779

** (trig function)x2




sQa] 7. Find, correct to one decimal place, the value of x between 180 and 270 which
satisfies the equation 3 cos(2x° —40°) —1 = 0.

Part | Marks | Level | Calc. | Content Answer U2 OC3
5 C CR T7 1992 P1 Q5

! cos(2x-40) = ¥

¥ cos 1=7053

o 2x-40=705 2895 430.5 649.5
o ¥=5525 16475 23525 34475
s x=23525

(sQal 8. If f(a) = 6sin®a — cosa, express f(a) in the form pcos?a + gcosa +r.

Hence solve, correct to three decimal places, the equation 6 sin?a — cosa = 5 for

0<a<m.
Part | Marks | Level | Calc. | Content Answer U2 0C3
2 C CR T7 1993 P1 Q17
2 A/B | CR | T7

= subst. leading from sin” Io cos’
o —6cos”a-cosa+6="5

*~ solving the quadratic

" 1.231 and 2.094




sQa] 9. The diagram below shows the graph of y=2sin2x+1 for 0sx <.

Ay

3
24
i-
O

-.-iq-

o+

(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 (#, 0) are joined by a straight line I. In how
many points does ! intersect the given graph ? (D
(¢) Cis the point on the given graph with an x-coordinate of . Fxplain
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
@) 2 A/B | NC |17
) 1 C | NC | CGD
© 3 | A/B| NC | CGD

(@ o 2sin2x+1=0

o sindpe-]

*" for any valid sol of equ. in form sinax = —%-
+ (7
 (%.0)
5 (1in
< (4.0
® 3
{c) - yc =1

*" for a strategy to make a decision about C

*"  for making a consistent decision about C
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10. Solve the equation 2cosx = %, for 0 <x <.
Part | Marks | Level | Calc. | Content Answer U2 OC3
3 C NC | T7,T3 1990 P1 Q15
o ms:r::t%
& e 5
‘3' 335

11. The diagram shows the graph of the function y=a+bsincx for 0<x<x.

{a) Write down the values of g, b and ¢.
(h) Find algebraically the values of x for which y = 2:5.

o o 18 TSty GPRRES

0 3{ "
Part | Marks | Level | Calc. | Content Answer U2 0C3
(a) 3 C | NC T2 1994 P1 Q12
(b) 3 C | NC | 17,13
4 ;

o a=2 ot 2+sin21=2% 2+sm2x=2%

" OR 5
e o 2x=%, ;ﬁj 3 2x=-’§, x:%

# éa
I3 =2 lﬁ x=-_f‘2-, %%({}262' 13}9) ZXZ%?—,XE%
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12.

13.

The diagram shows a sketch of the graph of
y=sin(2x-%), 0<x s, and the straightline y = 05.

)

These graphs intersect at P and Q. 0.5 < ¥=0:5
Find algebraically the coordinates of I’ and Q. - / ;\- f—x
% n
-0 /
-1+
Part | Marks | Level | Calc. | Content Answer U2 OC3
4 C NC | T7, T3 1996 P1 Q12
o sin(Zx— %—] =0.5  stated or implied by 2nd mark
2
¢ 2e-geg
I3 2x - % = %E
4
4 (pos) (509
Solve the equation 2 sin <2x — %) =1,0<x<2m.
Part | Marks | Level | Calc. | Content Answer U2 0OC3
4 C NC | T7, T3 1998 P1 Q9
o1 sm{2 g 1;.} =1 Alternative for 2nd and 3rd marks
2 2x-E=Z 3E (accepr 30, 150) < 2x-%=% x=%
J3 x=% 2 O 2x-E=3 x=Z




[sQa]  14. Functions f(x) = sinx, g(x) = cosx and h(x) = x + I are defined on a suitable
set of real numbers.

(a) Find expressions for:

(i) f(h(x));

(i) g(h(x)). &
: 1 o 1
(b) (i) Show that f(h(x)) = 75 Sinx + 75 COSX.
(ii) Find a similar expression for g(h(x)) and hence solve the equation
f(h(x)) —g(h(x)) =1for 0 < x < 2. 5
Part | Marks | Level | Calc. | Content Answer U2 OC3
(a) 2 C NC | A4 @) sin(x + ), (i) | 2001 P1 Q7
cos(x + 7)
(b) 5 C NC | T8, T7 (i) proof, (i) x = £, °F
o! ic: interpret composite functions ol sin(x+ %)
¢ ic: interpret composite functions o’ cos(x+ )
o> ss: expandsin(x + %) o’ sinxcos¥ + cosxsin% and
o' ic: interpret complete
02 ic(:1 sllbitittit(? ot g(lh(x)) = \/Lli cos X — % ?inx 1
. : start solving process 5 - (L _ g
; Pd. &P . (ﬁsmx—kﬁcosx) (\/zcosx ﬁhmx)
o/ pd: process o 2 sinx
V2
o’ x =X, qaccept only radians

[END OF QUESTIONS]



