Practice examination questions for trigonometry

1. Jan 2005

6 The angle x radians satisfies the equation

1
cos(h + E) =—

6/ V2
(a) Find the general solution of this equation, giving the roots as exact values in terms of 7.
(6 marks)
(b) Find the number of roots of the equation which lic between 0 and 27. (2 marks)

2. June 2005

5 Find the general solutions of the following equations, giving your answers in terms of m:
(a) tan3x =V3; (3 marks)

(b) tan (3,\' — %) —V3. (4 marks)

3. Jan 2006

3 Find the general solution, in degrees, for the equation

sin (4x + 10°) = sin 50° (5 marks)

4. June 2006

4 Find, in radians, the general solution of the equation

V3

S3x = —
cos 3x = —

giving your answers in terms of 7. (5 marks)

5. Jan 2007

7 The function f is defined for all real numbers by
f(x) = sin (,\ + E)
6
(a) Find the general solution of the equation f(x) = 0. (3 marks)

(b) The quadratic function g is defined for all real numbers by

1 3 1
g =5+ \2f -

It can be shown that g(x) gives a good approximation to f(x) for small values of x.

(1) Show that g(0.05) and £(0.05) are identical when rounded to four decimal
places. (2 marks)

(ii) A chord joins the points on the curve y = g(x) for which x =0 and x = A.
Find an expression in terms of /i for the gradient of this chord. (2 marks)

(i11)  Using your answer to part (b)(i1), find the value of g’(()). (1 mark)




6. June 2007

6 Find the general solution of the equation
y T V3
sin (2,\‘ — —) —
2 2

giving your answer in terms of 7. (6 marks)
7. Jan 2008

3 Find the general solution of the equation

and(v %) =1
an X

giving your answer in terms of 1. (5 marks)

8. June 2008

5 (a) Find, in radians, the general solution of the equation

(343 <3

giving your answer in terms of 7.

.

5 marks)

(b) Hence find the smallest positive value of x which satisfies this equation. (2 marks)

9. Jan 2009

3 Find the general solution of the equation

tan (g — 3,\) \6 (5 marks)
10.June 2009
5 (a) Find the general solution of the equation
cos(3x —m) %
giving your answer in terms of . (6 marks)
(b) From your general solution, find all the solutions of the equation which lie between

10 and 1lm. (3 marks)




11.Jan 2010

3 Find the general solution of the equation

sin (4,1' + %) 1 (4 marks)
12.June 2010
3 Find the general solution, in degrees, of the equation
cos(5x — 207) = cos40° (5 marks)
13.Jan 2011
4 Find the general solution of the equation
sin| 4x — n = !
3 2
giving your answer in terms of 1. (6 marks)
14.June 2011
5 (a) Find the general solution of the equation
(54
cos(Ix—=) ==
giving your answer in terms of 7. (5 marks)
(b) Use your general solution to find the smallest solution of this equation which is
greater than 5m. (2 marks)

15.Jan 2012

(a) tan (l— E) L;

(b) tanz(‘i—ﬁ) L

6 Find the general solution of each of the following equations:

(4 marks)

(3 marks)




16.June 2012

4 Find the general solution, in degrees, of the equation

sin (700 — %x) cos 20° (6 marks)

17.Jan 2013

3 (a) Find the general solution of the equation
: T NG
sin{ 2x + —) —
(2+3) =3
giving your answer in terms of 7. (6 marks)
(b) Use your general solution to find the exact value of the greatest solution of this
equation which is less than 6. (2 marks)




Answers

1. Jan 2005

a) | Attempt at cos™ — ' deerees or decims
6(a) empt at cc \/5 M1 Allow degrees or decimals
T - .
Z appearing in solution Al Must be exact
Introduction of + M1
Introduction of ...+ 2n7 Ml Or 360n
i
Making x the subject M1 From 2x+ 5 =knn+o(or + )
8l
.=
Xx=——=>—+nn Al 6 OE
12
(b) | No of roots is 4 MIA1S 2 M1 e.g. for answer consistent with ¢'s
general solution
Total 8
2. June 2005
5(a) | Use of tan % =3 M1 Degrees used - 1-mark penalty
GSis l(i +nm) . mlAO0 for &£ +nm or for correct
3°3 mlAl 3 ‘
answer plus extra solutions
(b) | One solution 1s 0 MIA1 OE
GSis —nm mlAQ for nm or for correct answer
3 mlAIF 4 . ‘
plus extra solns; ft wrong first solution
Total 7
3. Jan 2006
3 | One solution is x = 10° Bl PI by general formula
Use of sin 130° = sin 50° Ml OE
Second solution is x = 30° Al OE
Introduction of 90#°, or 3601° or 180x° Ml Or /2 or 2ntn or
GS (10+90n1)°,(30+90n)° ALS 5 OE; ft one numerical error or omission of
2nd soln
Total 5
4. June 2006
4 n_A3 : , ,
cos =" stated or used Bl Condone decimals and/or degrees until
- final mark
Appropriate use of + B1
Introduction of 2nmw Ml
Division by 3 Ml Ofa + knm or = a + fnm
.\‘:i%+%1m Al 5
Total 5
5. Jan 2007
7(a) | Particular solution, eg — % or Sn Bl Degrees or decimals penalised in 3rd
6 6 mark only
Introduction of nm or 2nn M1
GS «x= 7% +nm AlF 3 OE(accept unsimplified);

ft incorrect first solution




(b)(d) | £(0.05)=0.542 66 Bl either value AWRT 0.5427
2 (0.05)=0.542 68 B1 2 both values correct to 4DP
(ii) | 2 (h)—g() _ £ _ lh MI1A1 2 MI1AO if num error made
h 2 4
(iii) | As /s — 0 this gives g' (0) = é AlF 1 AWRT 0.866: ft num error
Total 8
6. June 2007
6 | One value of 2v— =% is & Bl OE (PI); degrees/decimals penalised in
2 3 6th mark only
. n 2n N -
Another value is 1——=— BIF OE (PI); ft wrong first value
3 03
Introduction of 2nm or nn M1
General solution for x ml
. 5n n .
GS x= E+ nTor X = E—Hm A2l 6 OE: Al 1if one part correct
Total 6
7. Jan 2008
3| Use of tanZ =1 B1 Degrees or decimals penalised in last
4 mark only
Introduction of nw M1 or i at any stage
Division of all terms by 4 ml
Addition of /8 ml OE
5 y= 3L 4 I Al 5 |OE
GS «x 16 + 1
Total 5
8. June 2008
50) | cos® = L stated or used B1 Degrees or decimals penalised in
42 5th mark only
Appropriate use of £ B1 OE
Introduction of 2nm M1 OE
Subtraction of * and multiplication by 2 ml All terms multiplied by 2
2
1‘=—%i%+41:n Al 3 OE
5() |, =1 gives min pos x = 1767r MIAI 2 NMS 1/2 provided (a) correct
Total 7
9. Jan 2009
3 tﬂll% =3 B1 Decimals/degrees penalised at 5% mark
Introduction of nm M1 (or 2nm) at any stage
Going from % —3x tox ml Including dividing all terms by 3
y=T %mr, A2 IF 5 z‘kllow +, —or +; A.l with dec/deg;
18 3 ft wrong first solution
Total 5




10.June 2009

‘5(:1) cos -1 Decimals/degrees penalised at 6th
32 B1 mark only
Appropriate use of + B1 OE
Introduction of 2nm M1 (or nm) at any stage
Going from 3y —mtox ml including dividing all terms by 3
=TI 2 A2.1F 6 OE: Al with decimals and/or degrees; ft
37973 wrong first solution
(b) | At least one value in given range Ml compatible with ¢’s GS
Correct values 225 24, 28 A2l 3 Al if one omitted or wrong values
9 9 9 included; A0 if only one correct value
given
Total 9
11.Jan 2010
3 sin% =1 stated or used Bl Deg/dec penalised in 4th mark
Introduction of 2nm Ml (or nm) at any stage
Goine from 4x+ % tox ml el division of all terms by 4
g Xty fo:
U | U Al 4 or equivalent unsimplified form
T 16 2
Total 4
12.June 2010
3 | Introduction of 360n° M1 (or 180n°) at any stage;
condone 2nx (or nm)
5x — 20° ==40° (+360n°) Bl OE, eg RHS °40° or 320~
Going from 5x —20° tox ml including division of all terms by 5
GSi1sx=4°+£ 8+ 72n° A21 5 OE: Al if radians present in answer
Total 5
13.Jan 2011
4| sin(— %) =—1 Bl OE; dec/deg penalised at 6th mark
Sill{—%_ = —% BIF OE; ft wrong first value
Use of 2nm M1 (or nm) at any stage
Going from 4x —ZF tox ml meluding division of all terms by 4
GS x=%+immorx=—%+inn AlAl 6 |OE
Total 6
14.June 2011
5(a) | cosi=2L Bl OE stated or used:;
deg/dec penalised at 5th mark
cos(—F) = % BIF OE; ft wrong first value
Introduction of 2n M1 (or nm) at any stage
Going from 3x—% tox ml incl division of all terms by 3
GS: x=J & +3nm AlF 5 ft wrong first value

18 — 18 3




()

n = 8 will give the required solution

.. which is 1t (= 16.755)

M1
Al

GS must include _%nrr for this
from correct GS;

allow %It or dec approx

Total

15.Jan 2012

6(a)

(b)

Tom
x=2| nu+—+—
6 4

St n
{x= ZHTE+? . X= 21m+g }

Bl

M1

ml

Al

Ml

ml

AlF

OE (PI) Stated or used. A correct angle in
1st or 3rd quadrant for tan™*(1/43).
Condone degrees / decimal equivs.

Correct use of either nmt or 2nw. Eg either
nm+a or both 2nn+o and 2nm + 1+
o OE where & is ¢’s tan~'(1/73).
Condone degrees/decimals/mixture

Either correct rearrangement of

X =
;—I:HT[JFC( tox=....or correct

rearrangements of both the equivalents
above in the M1 line involving 2nm .
where @is ¢’s tan'(143).

Condone degrees/decimals/mixture
ACF, but must now be exact and in
terms of 7w .

PI. Taking square roots, must include the
+ or evidence of its use

OE If not correct, ft on ¢’s working in (a)
with ¢’s ¢ replaced by —« . Condones as
mml above.

Any valid form, but only ft on ¢’s exact
value for tan™'(1/3) in terms of 7.

Total

16.June

2012

siu{ 70° — %x ] =¢0s20° =sin 70°
\ 3,

siu[ 70° — %x =sinl10°

3

70° —=x=360n"+"70""

2w

70° — %.\' =360n"+"110°"

-

x:%(70° ~70° —360n°)

Bl

Bl

M1

Watch out for the many correct different
forms of the general solutions

OE
c0520 =s5m70; or cos20 =sinl10 etc PI

OE; Use of a correct angle, in degrees, in
other relevant quadrant PI

OE; Either one, showing a correct use of
360 in forming a general solution.
Condone 2nm 1n place of 360n

2
Rearrangement of 70 — —x=360n + &




3
; ‘ ml OE to x=——(+360n+ & —70) OE,
v==(70° —110° —3601° ) o2 _
2 ’ where & is from ¢’s sin & = c0s20
Condone 2nm in place of 360n
OE eg 5401°, 540n°—60°. Condone
0+ 540n for £ 540n. If not A2, award (i)
Al for either correct unsimplitied full
general solution or (1) ALF for correct ft
. . . full general solution, ft ¢’s wrong angle(s)
¥=-340n"; x=—340n" - 60 A210 6 after award of BO, may be left in
unsimplified form(s) or (iii) Al for
‘correct’ simplified full general solution
but with radians present
A0 for only a partial correct solution
Total 6
17.Jan 2013
3a) | \E Bl OE (PI) Stated or used. A correct
5111? = angle in 1% or 2™ quadrant for
R sin'(V3/2).
Y SN BIF OE (PI) Stated or used. A correct
51117 =7, ft angle in remaining quadrant for
. - sin”"'(V3/2). BOF if angle used is in
an incorrect quadrant
T T T 2r M1 OE Either. Ft on ¢’s sin”'(V3/2).
2x+—=2n7+ — ; 2x+—=2n7m+ —
4 3 4 3
x= l[ I PNLLINLIN [ 1 NI+ r_ 7] ml Either. Correct rearrangement of
2l 3 4, 2l 3 4 z
2r+z=2n;r+a tox=....
where aris ¢’s sin”'(V3/2).
GS: x= T 57
S XE T 24" vEnrs 24 A2.1.0 Both in ACF. but must now be
6 exact and in terms of 7 for A2.
Al if decimal approx used.
(b) . eatest soln < . ST M1 Applying a correct value for n
=35 (gives greatest soln <67) = 57 + a4 which gives greatest soln.<67 for
¢’s GS dep on GS. using above
method, having two expressions of
the form nr+A4 . for different A
and m! scored in (a).
1257
T g Al Dep on correct full GS.
Total 8




