Ch.5 Trigonometric Function
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In the figure, the curves AB and CD are arcs with centre%) and radii 5/3 cm and 5 cm respectively, AO ~ OD and
OB" AD. Find the perimeter of OABCD correct to the nearest 0.1 cm.

AB  CD o] 53 cm  5cm OA ~» OD
oB" AD OABCD 0.1 cm ® )

A2. Ifcosq:—g andsinq < 0, find the value of tan g—csc q.

cosq = —% sinq <0 tanq -cscq 4 )
sec(-a) +sin(- B- a)
A3.  Simplify 2 @ )
csc(3p- a) - cos(7p+a)
Ad4. Giventhatsing+cosq = g,findthevalueofsin4q+cos4q
sing+cosq = — sin*g+ cos*q G )

. 1- cosA
A5. If Aisan acute angle, prove that 1/— =csc A—-cotA.
1+cosA

1- cosA
A 1f—:cscA—cotA 5
1+cosA

)

A6. Solvetheequation 5cos’x +3sdn’x=7cosx for 0° £x<360° G )

A7. Solvetheequation |[cosx|—|sinx| = sinx-—cosx for Of£x£Ep 6 )

A8. In DABC b=2J3 ¢=6 DPB=30° solvethetriangle 6 )
A9. Thesidesof DABCarea =7, b = 44/3,c = J13. Find the smallest angle of DABC.

DABC a=7 b=4J3 c¢= 13 DABC G )

A10. Theratios of the angles of DABC are5: 10 : 21. The side opposite to the smallest angle is 6 cm. Find the length of the
longest side correct to 2 decimal places.

DABC 5:10: 21 6 cm

( ) © )
All. In DABC (@+b+c)(b+c—a)=3bc find bA 6 )
Al12. Provethat in DABC (b+c)cosA +(c+a)cosB+(a+b)cosC=a+b +c 6 )
Al3. A r

1 “

In parallelogram ABCD, AB =2, BCH; 4, the angle between the diagonals AC and BD is 45°. Find the area of ABCD.
ABCD AB=2 BC=4 AC BD 45° ABCD
© )
Al4. InDABC, tan A = 2 and tan B = 3. Find B C without using calculators.

DABC tanA=2 tanB=3 pC G )

Al5. Giventhattana=1— /2, find thevaluesof sin2a, cos2a and tan 2a.
tana = 1- 2 sin2a cos2a tan 2a G )
A16. Provethat 2sng-sn2q _ tan2 3 G )

2sinqg+sin 2q 2
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Simplify cos?’(q + 15°) +cos’ (g —15°)— %cos 2q
Find the general solution of the equation J3sin q —-cosqg= J2, giving the answer in degrees.
J3sing —cosq = 2
Find the general solution of the equation cosx — cos 3x = sin 2x, giving the answer in terms of pradians.
COSx—C0oS3x =sin2x P
Find the general solution of cosx + cos 2x + cos 3x = 0.
cosx +cos2x +cos3x =0

Let t=tanE
12

(a)  Using the double angle formulafor tangent function, provethat 2+ 23 t—=1=0.
P+231-1=0
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()  Find the exact value of tan % (Express your answer in surd form.)
P
tan —
12 ( )
It is given that tan a and tan bare the roots of the equation 6x>—5x + 1 = 0.
tan a tan b ’—x+1 =0
(a) Find thevalue of tan (a+ b).
tan (@a+b)
(b) If aand bare acute angles, finda + b
a b a+b
If tan A and tan B are the roots of the equation 3x2—5x + 1 =0, find the value of tan (A + B).
tan A tan B -5 +1 =0 tan (A + B)
Giventhat sinq and cos g are the roots of the equation x®> + px +¢ = 0, express the value of
.2
2sn? 28 osd. sin90 intermsof p andg.
2 2 29
sinqg cosq x> +px+qg = 0 p q 2sin? gg%os%
Find the general solution of the equation cosx cos 2x = cos 3x COoS 4x.
COSx COS2x = COs 3x COS4x
Using theidentity sin3q ©° 3sing - 4sin®q find the general solution of the equation
sin3g +4cos’g - 4sinq - 5=0.
sin 3q° 3sinqg- 4sn’q sin 3q+ 4 cos’g- 4sing- 5=0
Lets =a cosq+ bsing=rcos(q - a),wherer>0and a<%. It is given that when q:%, s has the maximum
value 4.
_ S <] _p
s=acosq+bsing=rcos(q- a) r>0 a<2 q—3 s
(a) Expressr and tan aintermsof ¢ and b.
a b r tan a
(b) Find the values of ¢ and b.
a b
L 3 '
Itisgiventhat tana+tanb= 2 and cot a + cot b = 4, where §<a+ b<7p . Find the values of
tan a+tanb=2 cot a+cotb=4 §<a+b<3—2p

(a tan(at+b

() cos(a+b)

Let f(x)=2dn?x—-3cosx +5
(a) Express f(x) intermsof cosx.

CoSx f(x)
(b)  Findtheleast and the greatest values of f'(x) . Find also the corresponding values of cosx in such cases.
f(x) cosx
(a) Usingtheformulasin2q =2sinq cos q, find therange of values of sinq cos Q.
sin2g =2snqg cosqg sing cosq
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(b) Givensinq + cosq =sinq cos g, findthevalueof sinq cos q.
sing +cosq =sing cosq sing cosq 6 )

L . . 3
Itisgiventhat sinaand cosa are the roots of the equation 25x? — 5x + k = 0, where 7p fa £2p

sin a cosa 252 -5 +k=0 %£a£2p
(a) Find thevalue of k.
k @ )
i +
(b) Find the value of M.
sina- cosa
sina +cosa
sina- cosa @ )
(c) Find thevalue of a.
a @ )

(a) Drawthegraphsof y=2cosx+landy =2sin %for0’£x£360°onthesamediagram.

y=2cosx+1 y:ZSin% 0° £x £ 360° 6 )

(b) Hence, solve graphically the equation 2 cosx— 2 sin % +1=0for @ £ x £ 360°. Give your answers correct

to the nearest degree.
2 cosx—2sin %+1:O 0° £x £ 360° 4 )
v
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The figure shows aright pyramid with vertex V and aregular hexagon base ABCDEF, VA =10cm, BVAB =70°. T is
apoint on VB such that AT" VB. Find

V- ABCDEF ABCDEF VA=10cm BVAB=70°
T VB AT " VB
(a) thelengthsof AT and AC;
AT AC G )
(b)  theangle between the faces VAB and VBC.
VAB VBC G )

Giveyour answers correct to 3 significant figures.

L\ 307 30E 7N
B a 0
The figure shows aright prism whose base isatriangle ABC withBBAC = 90°, DPACB = 30° and BC = 4. Pisapoint

on the edge CF such that DPBC = 30°.
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DABC DBAC=90° BACB =30° BC=a P CF

DBPBC=30°
(a) ExpressBPand PCintermsof a.
a BP PC 2 )
(b) Find DAPB correct to the nearest 0.1°.
bBAPB 0.1° 6 )
(c) Find the angle between the planes ABP and ABC correct to the nearest 0.1°.
ABP ABC 0.1° 2 )

LY

B LRI .
In the figure, A isaballoon in air and D, B, C are three points on the same level ground. B and C are 400 m apart,
PDBC = 45° and BDDCB = 60°. The angle of elevation of the balloon from B is 30°.

A D B C B C 400m DDBC
=45 BDCB = 60° B 30°
(a) Find the altitude of the balloon correct to the nearest metre.
m G )
(b) Find the angle of elevation of the balloon from C correct to the nearest 0.1°.
C 0.1° G )

B F C
Inthefigure, VABC isaregular tetrahedron of side 3 units, VO is an altitude, plane VEF cuts AC at E and BC at F such
that CE = %CA and CF = %CB, EF intersectsCO at T.

VABC 3 ( ) VO VEF AC
1 1
E BC F CE = §CA CF = ECB EF CO T
(a) Find BDEVF G )
(b)  Findthe angle between the planes VEF and ABC.
EVF ABC G )

Give your answers correct to the nearest 0.1°.
( 0.1°)



B9.

B10.

B11.

B12.

B13.

B14.

[ F3
IE
z L
D I C
The figure shows asquare ABCD of side« units. It isgiventhat DPBAE =DEAF=a and AF = BC = CF.
a ABCD DPBAE = PEAF =a AF = BC + CF
(a) Express AF and DF in terms of functions of 2a.
2a AF DF 2 )
(b) Prove that tana = % ® )
(¢) Hence provethat BE = CE 2 )
Itisgiventhat 2— /3 isaroot of the equationx?— (tan g+ cot q)x + ¢ = 0, and tan g+ cot q is arational number.
2— J3 x2— (tang+cotq)x +c¢ =0 tan g+ cotq
(a) Findthevalueof tang+ cot q.
tan g+ cot q 3 )
(b) Hence, find the value of sin 2q.
sin 2q 4 )
(c) Find the general solution of q, giving the answer intermsof p radians.
a P G )
(a) Expresscos3q in terms of cos g
cosq cos 3q 3 )
(b) Hence, find the three roots of the equation 85x3 — 6x — /3 = 0. Give your answers correct to 3 significant
figures.
&—6c— /3 = 0 6 )
(a)  Using theidentity 2sina sinb = cos(a-b)-cos(a+ b) provethat
2[sing+ sin(q+ 2f) + sin(g+ 4f) + sin(q+ 6f) + sin(q+ 8f)]sinf = cos(q- f)—cos(gq— 9f) 6 )
(b) Hence prove that
sin§%|+2—5pg+sin§+4?p%+sin§§+6?p%+sin§%+8?pgzo 4 )
aand b are acute angles such that a> b They satisfy the equation 6 cos’q - 5 cos g+ 1 = 0. Without solving the
equation,
ab (a>b) 6 cos’q- 5cosq+1=0
(a) find cosa- cosb 4 )
(b) prove that sinaJr +sina_2b:1 G )

InDABC, itisgiventhat cosA = 215 and cosB = g

(@)

(b)

7
DABC COSA= — cosB= —
25 5

4

Prove that cos C = - cos(A + B). Hence, without using calculators, find the value of cos C.
cos C =-cos(A + B) cosC G )
If the length of the longest side of DABC is 40, find its perimeter.
DABC 40 G )



