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Trigonometry P1
Q1
Find all the values of x in the interval 0° < x < 180° which satisfy the equation sin 3x + 2 cos 3x = 0.
[4]
Q2
(i) Show that the equation sin” @ + 3 sin 6 cos 6 = 4 cos” O can be written as a quadratic equation in
tan 6. [2]
(ii) Hence, or otherwise, solve the equation in part (i) for 0° < 6 < 180°. [3]
Q3
(i) Show that the equation 4sin*0 + 5 = 7cos? 6 may be written in the form 42+ Tx -2 =0,
where x = sin” 0. [1]
(ii) Hence solve the equation 4 sin*0 +5 = 7cos® 6, for 0° < 6 < 360°. [4]
Q4
(i) Sketch and label, on the same diagram, the graphs of y = 2 sinx and y = cos 2x, for the interval
O<x<m [4]

(ii) Hence state the number of solutions of the equation 2 sinx = cos 2x in the interval 0 < x < . [1]

Q5
(i) Show that the equation sin 6 + cos 8 = 2(sin 8 — cos 6) can be expressed as tan 6 = 3. [2]

(ii) Hence solve the equation sin 6 + cos 6 = 2(sin 6 — cos @), for 0° < 6 < 360°. [2]

Q6
Solve the equation 3 sin“ 6 — 2 cos 8 — 3 = 0, for 0° < 6 < 180°. [4]

Q7
Solve the equation
sin2x + 3 cos2x = 0,

for 0° < x < 180°. [4]
Q8
Given that x = sin”! (%) find the exact value of
(i) cos’x. [2]
(ii) tan”x. [2]
Q9
Prove the identity l;anzr =1- 2sin’x. [4]
1 + tan’x
Q10
(i) Show that the equation 3 sinx tanx = 8 can be written as 3 cos”x + 8 cosx — 3 = 0. [3]
(ii) Hence solve the equation 3 sinx tanx = 8 for 0° < x < 360°. [3]
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Q11
(i) Sketch the graph of the curve y = 3sinx, for -t < x < 7. [2]

The straight line y = kx, where & is a constant, passes through the maximum point of this curve for
—-TS<XST.

(i) Find the value of & in terms of . [2]

(iii) State the coordinates of the other point, apart from the origin, where the line and the curve

intersect. [1]
Q12
(i) Show that the equation 2 tan” 6 cos 6 = 3 can be written in the form 2 cos*6 + 3cos 6 — 2 = 0.
[2]
(i)) Hence solve the equation 2 tan” 6 cos 6 = 3. for 0° < 6 < 360°. [3]
Q13

Prove the identity

1 +sinx L _cosx 2 (4]
Cosx I +sinx =~ cosx’

Q14

The function f is such that f(x) = a — bcosx for 0° € x < 360°, where ¢ and b are positive constants.
The maximum value of f(x) is 10 and the minimum value is —2.

(i) Find the values of @ and 5. [3]
(ii) Solve the equation f(x) = 0. [3]
(iii) Sketch the graph of y = f(x). [2]
Q15
Prove the identity sinx sin.x = 2 tan’ x. [3]

| —sinx 1 +sinx

Q 16 / .\\ ) /N \
. ‘-‘( \".‘ _/‘" L\“-‘
The diagram shows the graph of y = asin(bx) + ¢ forO0< x < 2m. \ /
0 \ \ / '
. . ~ 3 \—// g
(i) Find the values of ¢, b and c. ~ [3]
(ii) Find the smallest value of x in the interval 0 < x < 27 for which y = 0. [3]
Q17
Solve the equation 3 tan(2x + 15°) = 4 for 0° < x < 180°. [4]
Q18
The equation of a curve is y = 3cos 2x. The equation of a line is x + 2y = . On the same diagram,
sketch the curve and the line for 0 < x € . [4]
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Q19

The function f is defined by f: x +— 5 -3sin2xforO < x € 7.

(i) Find the range of f. 2]
(ii) Sketch the graph of v = f(x). [3]
(iii) State, with a reason, whether f has an inverse. [1]
Q20
(i) Prove the identity (sinx + cosx)(1 —sinxcosx) = sin’x + cos® x. [3]
(ii) Solve the equation (sinx + cosx)(1 —sinxcosx) = 9sin’ x for 0° < x < 360°. [3]
Q21

The acute angle x radians is such that tan x = k&, where k is a positive constant. Express, in terms of k,

(i) tan(w - x), [1]
(i) tan(ir - x). [1]
(iii) sinx. [2]

Q22

The function f is such that f(x) =2 sin’x — 3 cosZx for 0 <XST.

(i) Express f(x) in the forma + b COSz.\', stating the values of a and b. [2]

(ii) State the greatest and least values of T(x). [2]

(iii) Solve the equation f(x) + 1 = 0. [3]
Q23

(i) Show that the equation

3(2sinx —cosx) = 2(sinx — 3cosx)

can be written in the form tanx = f%. [2]

(ii) Solve the equation 3(2sinx — cosx) = 2(sinx — 3 cos x), for 0° < x € 360°. [2]

Q24

The function f : x +— @ + b cos x is defined for 0 < x < 27. Given that £(0) = 10 and that f(37) = 1, find

(i) the values of @ and b, [2]
(ii) the range of f, [1]
(iii) the exact value of f(J7). [2]
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Q25
(i) Show that the equation 2 sinxtanx + 3 = () can be expressed as 2 cos?x—3cosx—2=0. [2]
(ii) Solve the equation 2sinxtanx + 3 = 0 for 0° < x < 360°, [3]
Q26
(i) Prove the identity 0t . [3]
—Ccosx COS X
-" b -t(' b -
(ii) Hence solve the equation % +2 =0, for 0° < x < 360°. [3]
Q27
Prove the identity
tan’x — sin’x = tan’x sin’x. [4]
Q28
Solve the equation 15 sin®x = 13 + cosx for 0° < x < 180°. [4]
Q29
(i) Sketch the curve y = 2sinx for 0 € x < 2. [1]

(ii) By adding a suitable straight line to your sketch, determine the number of real roots of the

equation
2rsinx = T— X.
State the equation of the straight line. [3]
Q30
(i) Show that the equation 2 tan @ sin?@ = 1 can be written in the form
2sin*6 +sin’6 — 1 = 0. [2]
(ii) Hence solve the equation 2 tan® 6 sin” 6 = 1 for 0° < 6 < 360°. [41]
Q31
. . . cos 8 1
(i) Prove the identity —— =1+ ——. [3]
tan 8(1 — sin 6) sin 6
. ) cos 8 . . .
(ii) Hence solve the equation ———— =4, for 0" < 68 < 360", [3]

tan B(1 —sin @)

Q32
The function f is such that f(x) = 3 — 4 cos*x, for 0 < x < 7. where £ is a constant.
(i) In the case where kK = 2,
(a) find the range of f, [2]
(b) find the exact solutions of the equation f(x) = 1. [3]
(ii) In the case where k=1,
(a) sketch the graph of v = f(x), [2]

(b) state. with a reason. whether f has an inverse. [1]
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Q34

(1)

(ii)

(iii)

Q35

(1)

(if)

(iii)

Q36
(i)

(ii)
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I 2 1-cos6
Prove the identity ( - - ) = . 3
D sin6 tan® I +cos@ 3]
H Ive th ti ( l ! )2 2 for0° < 6 < 360° (4]
ence solve the equation — =z.for0" <6 <360, :
d sin@  tan@ 57
Sketch, on a single diagram, the graphs of y = cos26 and y = % for0< 0 <2m. [3]

Write down the number of roots of the equation 2cos 268 — | = 0 in the interval 0 € 8 < 27, [1]

Deduce the number of roots of the equation 2cos 26 — I = 0 in the interval 107 € 8 < 207, [1]

Sketch, on the same diagram, the graphs of y = sinx and y = cos 2x for 0° < x < 180°. [3]

Verify that x = 30° is a root of the equation sinx = cos 2x, and state the other root of this equation
for which 0° € x < 1R80°. 2]

Hence state the set of values of x, for 0° < x < 180°, for which sinx < cos 2.x. [2]

Given that

3sinx—8cosx—7=0,

show that, for real values of x,

Hence solve the equation
3sin?(6 +70°) = 8cos(6 +70°) =7 =0

for 0° < 8 < 180°. (4]
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Answers: .
(i) stc=2s-2c>s5=3c 5
Q1l: 389,1589, 98.9 Q4 Q5 Stanf =3 Q6 (i) 3sin“@#-2cosd-3=0
Use of s* + ¢#=1
QZ: 0= 450 or 104° 3cos?6 + 2cos6 = 0
. i) > 6 =71.6°or 251.6°
Q3: (ii) 6 = 30°,150°,210° & 330° o cos=0, 0=00°
or cos@=-2/3, 8= 131.8°
Q7: Qs ; Q9 Q10
2¢=-3 A= S5 v sy o Use of t=s/c () 3sinxtanx=38
tan S " Ty = gy = U — (*=5%) + (cMs?) Uses tan = sine + cosine
] LOE X -5in'x ~ A
2x=180- 716 = Use of c+s=] Uses sin?= 1 — cos ?
or2x=360-T16 ;. _ ST x 2 it — 3cos’x+8cos—3=0
(i) tan'y = - ] _:_ — (5" — 1 -2sin’x
cos"x (i) (3c—1)(c+3)=0 orformula
— Xx=542° or 144 2° — cosX =% as only solution.
X = 70.5° or 289.5° only.
Q11: (i) x=r/2, y=3, k=6/mt_(ii) (-1/2,-3) e
() a+b=10anda—b=-2
>a=4and b=6
Q12: Q13 lwsinr s 2 Q14 Qis C e
o) 2tan2 ) cosf = 3 cosx l+:§mx 7cosx l—s‘_l+s‘=l ~
sin2 0 LHS (1+sinx)” +cos” x (i) 4 - 6cosx =0 : : —¥
2 5 §————————— > cosx = 2/3
Replaces tan”¢'by cos’ 6 and cos x(1+sinx)  * 2 48.2°0r311.8° Useof ] — 5% = ¢
Replaces sin?@ by 1 — cos’6 952
2+ 2sinx (i) 5=
— 2c0s” f +3cosf—2=0 B cosx(1 +sinx) 3 a (‘;
— 2t
(ii) Soln of quadratic — %2 and ~2 o2
— 60°and 300° st 9
o 3
M 2=fo=8
Qle: Q17 3tan(2x+15°)=4 Q18 SKETCH Q19 “ i
i) a=6 tan(2x + 15°) = 1% (i) x+>5 - 3sin 2x
h=2 Sets the bracket to tan '(1%4)
c=3 2x+15=153.13° 0r 233.13°
—x=19.1%0r 109.1°
(i) 6sin2x+3=0
— sin2x=—Y%
Works with “2x” first (iii) No inverse not1: 1.
x= 7—;I or 1.83.
12
QZO Q21 QZZ x> 2sin” x—3cos’ x Q23 " _
(i) (sinx +cos x)(1 — sinx cos x) tan x =k () 2(1-cos’x)-3cos’ x (i) 3(2sinx-cosx)=2(sinx-3cosx)
=sin x + €08 x —sin’ x c0s X — COS” X sin x o o = 6s-3c=2s-6c —» ds=-3¢
sinx=1 ‘coszxar‘ld cosx=1-sin’x (i) tan(z-x) =-k y 2-5c08°x (a=2,b=-5) 3
— sin’ x + cos’ x o tanx=-g
. mn[f _4\_] _1 (ii) Values are =3 and 2
(ii) 2 k ) (ii) ¥ = 180-36.9 = 143.1°0r
(sinx + cos x)(1 —sin x cos x) =9 ginix & X 5 (iii) 2 -5cos"x=-1 ¥ =360-369 = 323.1°
Uses part (i) — 8 sin’ x=cos’ x (iii) sinx = e from 90° triangle. S c0s2x=06
—an'y =1 —uanx="Y% vir x=0.685,2.46 (accept 0.684)
— x=26.6° and 206.6°
Q24: Q25 () 2sinxtanx+3=0 Q26 (i) sinxtanxy _ sin’x Q27 LHS = sin®x/cos’s — sin’x
f: x> a+beosx ) l—cosx  cosx(l—cosx) sin®x(1 — cosx)/cos’x
. sinx ) L2 2
@ f0)=10, a+b=10 st w30 o leos’x sin” xsin’x
R cos x(1 —cosx) cos’ x
fthn=1, a——=1 2 .
2 zw 13=0 _ (1—cosx)(l+cosx) _ 1 tan’xsin’x
—a=4,b=6 cos.x cos x(1 - cos x) cosx gin’x 5
_ 1 OR RHS = ——.sin" x
(i) Range is -2 to 10. — 2cos"x—3cosx—-2=0 cos” x
— N (i) ! +1+2=0 sinx(1 — cos’x)/cos x
(iii) cos )= —cos| Lz )= SRE] @) Zcos x :SC,OSX7 2=0 o - (Sm:ﬂm.sz’f) sin'x
6 6 B — cosx =—Yhor2 —cosx=—Y% tan“x — sin"x
x = 120° or 240° —x=109.5° or 250.5°
S 4-343
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Q28: Q29 (i) Correct sine curve
7
15cosx + cosx—2=0
(5cosx + 2)(3cosx — 1)=0 (ii) Requiredliney=1-=
Fa
Line through (0, 1), (z, 0) drawn
113(.6), 70.5
3 roots
Q32: Q33 L s
. - _a_ 2 " b _ —Cos
O @ g:'l)eigm imflx' o [sinf} LanH} " 1+cosé
Other limit is 3 [ 1 7cosb’}z _ (1-cos@)
sin sin® sin? @
_ (1=cos@)(1-cosd) 1-cosd
(b) 3 —4cos’x=1 — cos’x =" - 1—cos’ @ T 1tcosd
— Ccosx =+
V2 5
) [#— ! } -2
— x=Yamor %Am sinf tand 5
1-cost _2
I+cosf 5
(i) (a) _3
cosd =7
6= 64.6° or 295.4°
(b) fhas an inverse since itis 1:1 or
increasing or no turning points.
Q36:

(i) 3cos™x+ 8cosx +4=0
(3cosx + 2)(cosx +2) =0

2
COSX = ——
3

2
(i) cos(0+70)= -, 0=61.8

0+70=131.8 (or228.2)
0=1582
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Q30 Q31
2sin @sin” @ -1 W cos & _ cos” O
@ 1—sin’ @ tan&(1 —sin@) sin@(1 —sin &)
2sin @ +sin* 0 -1=0 - 1-sin’ &
sin@(1—sind)
(ii) (2sin?@-1)sin?@+1)=0 _lysmd 1,
e sin @ sin @
sinf = (fﬁ )
v2 @ —s0 g 1oy
0 = 45°,135° tan &(1 —sin ) sin@
— 205 315° — sinf="% — #=19.5% 160.5°
Q-’" Q3IJ (i)
(i) Correct cosine curve for at least 1
oscillation r/\( T 7
Exactly 2 complete oscillations in[0,27] Y\ \

1
Line y = 5 correct

(i) 4 ) A
(i) Evidence of sin 30 = cos 60 = 0.5
Other root is 150°
(i) 20 (i) 0<x <30 and 150 <x< 180

(x <30 or x> 150 ok)
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