HKCEE Praoblems

Trigonometry

1.(80) If 0 < & < 360° and sin& = cos 120°, find & .

2.(80) In figure, AB is a vertical thin rod, It is rotated about
A to position AB’ such that BAB’ '= 30°. If B’ is 50mm
higher than B, find the length of the rod, correct.
toc 3 significant figures.
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3.(80)In figure , PC represents a vertical object of height h

meters. From a point A, aouth of C, the angle of elevation of P

is &. From a point B, 400 meters east of A , the angle of

elevation of P 1s. B - AC and BC are x meters and vy meters
respectively.

(a) i) Express x in terms of h and £ .

ii)Express y in terms of h amd B .

(b)) It &£ = 60" and 5 = 30°, find the value of h correct to 3

significant figures.

4,(81) Solve CDS(ZDDQ+(9) = sin 120" where 0°< & < 180°

5.(81)

NORTH
3 .
P..
4
AB and €D are two Stréight roads intersting at X. AB runsNorth

and

makes an angle of . 60°with CD. At noon, two pecople P and Q

in

are respectively 24 km and 2 km from X as shown figure. P
walks at a speed of 4.5km/h towards B and Q walks at speed of 6
km/h towards D.

dietaﬂce.between P and 8 at noon.

(a) Calculate the
(b) What are the distance of P and Q@ from X at 4 p.m. 7
(c) Calculate the bearing of Q@ from P at 4p.m. to the nearest

degree.



6.(82) In f%gure s the circle, centre and radius & , touches the
s?ralght line BC at C. BC = 24 3. 0AB is a straight line.
Find the area of the shaded sector in term of T .

B 3 ¢

7.(82) Solve 2 sin"® + 5 sin@ - 3 = 0 for & , where d”\< e < 3603

8.(82) In figure AB = 4, AC = S and BC = 7. Calculate LA to the
nearest degree. '
4
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7.(83) In figure , 0 1is the centre of the sector 0AB, OA

CB = 1% and AC L 0OB.

Find a) 4L A0C.
b} the length of the arc AB in terms of T .

ks -

10.(83)Find all the values of €, where 0°g &K SéDc, such that

2 cos’@ + 5 sin@+ 1 = 0.

11.(83) H

e

SOUTH

In figure , A,B and C are three points on the same borizontal
groud. HC is a vertical tower 30m high.A and B repect%vely due
east and due south of the tower. The angles of elevation of H

cbserved from A and B are respectively 45° and 30°.

(a) Find the distance between A and B. ] N
(b) Find the angle of elevation of H observed from P to he

nearest degree.

-}



12(8%) Given tano = H“som& (0° <6 <90%,

(a) rewrite the above equation in the form acos?@ + becosf tc=0
where a, b and ¢ are integers;

(b) hence, solve the given equation, giving your answer in degrees.
! (6 marks)

B

Figure

3(2%). In Figure , 4, B and C lie in a horizontal plane. AC =20m .
HA is a vertical pole. The angles of elevation of H from B and C
are 30° and. 15° respectively. :

(In this question, give your answers correct to 2 decimal places.)
(@) () Find, in m, the length of the pole HA .

i) Find. i the length of AB.
(i) Find, in m, the length of A (6 marks)

(b) If A,B and C lie on a circle’with AC as diameter,
(i) find, in m, the distance between B and C ;

(ii) find, in m? , the area of AABC . u
(6 marks)

14 (8D) Solve 2tan2 6 =1 —tan 6, where 0° < 0 < 360°.

(Give your answers correct to the nearest degree.)
(6 marks)

wg B P

Figure

4
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In Figure ', 4, B and C are three points in a horizontal plane.
AB = 100m. LCAB =30°, LABC = 45°.

(a) Find BC and AC, in metres, correct to I decimal place,

(5 marks)

(b) D is a point vertically. above C. From B, the angle of
elevation of D is 25°. .

(i) Find €D, in metres, correct to 1 decimal place.
(i) X isa point on AB such that CX 1 4B,
(1) Find cx, in metres, correct to 1 decimal place,

) E:a‘za angle of elevation of D from X, correct to
the nearest degree.

(7 marks)



@ Awmv Solve sin? @ + Tsip0 = 5cos?@ for 0° < 8 < 360°. y w&. n&hw.wv .~ Solve Eo equation sin?g = .w.nome , where' 0° < @ < 360° .
mar , . .

(6 marks)

20(87)

3cm D .
Figure

Figure )

0 500m R

n@m &mv In Figure , @, R and S are three points on the same horizontal . :
plane. QR = 500m, £ SOR = 50° " and LORS =35%. P isa point An.
vertically above S . The angle of elevation of P f{rom Q is 15°.

(a) Find the distance, in metres, from P to the plane, correct to In this question, you should give your answers in cm or degrees, correct
3 significant figures. to 3 decimal places.
6 k P :
(6 marks) Figure * shows a solid in which ABCD , DCFE and ABFE are
(b) Find the angle of elevation of P from R , correct to the rectangles. DG s the perpendicular from mu to AE. AB=3cm,
nearest degree. , AD =3cm and DE = 2cm. N.,Abm = 80° .
(6 marks) , :
o (a) Find AFE .
R (3 marks)
18(17)
: (b) Find LDAE .
(3 marks) -
() Find DG .
) (2 marks)
Em.Eo Ev, Find. BD .
. (2 marks)

(e) Find the angle between the line BD' and the face ABFE .
(2 marks)

Figure " shows a circle, centre 0, inscribed in a sector ABC. D
E and F are points of contact. OD = lem, AB =rcm and
LBAC = 60°. Find r.

’

6 m:



2 ﬁmwv Simplify

sin (180° = 6
a - ,
@ sin (90" + 6)

(b) sin?(m —¢) + mmzuﬁmw.l:+ $) .

Figure

(5 marks)

) () In Figure ', ABC is a circle with centre O and radius 10.
i LAOC =100°. Calculate, correct to 2 decimal places,

(a) the area of sector OABC .,
(b) the area of AOQAC,

(c) . the area of segment " ABC . *

o i form
2 Rewrite the equation 3 tan 8 =2cos § in the
hWh@nc where a , b and c are integers.

Hence solve the equation for 0° < 6 < 360° .

(6 marks)

asin?@+bsinf+c=0,

(7 marks)
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In Figure *, ABCD is a wall in the shape of a trapezium with A8 and
DC vertical. Rays of sunlight coming from the back of the wall cast a
shadow - HBCK = on the horizontal ground such that the edges HB and

- KC of the shadow are perpendicular to BC. Suppose the angle of

m_oﬁ_:o:mon, the sunis 8, AB=3m s CD=2m and BC=6m.

Amv,. Express HB and KC in terms of § .
et ‘ (3 marks)

(b) () - Find the area Sy of the wall.

(ii) Find, in terms of ¢ , the area S, of the shadow.

" Hence show that 5L = tan @ .

v . A S, .

(3 marks)

(¢) If 8 =30°, find the length of the edge HK , leaving your answer
“in surd form., .

(6 marks)



S N@A@Ou Rewrite sin @ : no; —3:2 in the form acos?@ + bcosh + ¢ = =0, NO
vaﬂwﬁg in this question should be given correct to at least 3 significant ‘where @, b and ¢ are integers.
figures or in surd form.

: Hence solve for § , where 0° < 6 < 360°
In Figure , a triangular board ABC , rightangled at 4 with : :

. ) - . (6 marks)
the horizontal - .
AC = 10 m, is placed with the vertex A om
\5959 AB and AC make angles of 45° and 30° with the horizontal N.g A\/@QV }
”ﬂn&ﬁ? The sun casts a shadow AB’'C' of the board on the
ground such that b and C' are vertically below B and C
respectively.
* and AC'.
(2) _...En the lengths_of AB -n. . (2 marks)
| B' and CC'. , o . . .
(b) .mEan_wunE. of BC, B 5 mas) | e N m
. erwise, find the lengthi of B'C’
(c) Using the results of (b), or otherwise, fin (5 markay
(d) Find LB'AC’.
Hence find the area of the shadow. (4 marks) |
= Figure
Sun nay

!

— . ' ' .

1

+ In Figure , OT represents a vertical tower of height % metres. From

i

|

the:top T of the tower, two landmarks 4 and B » 500 metres apart
on the same horizontal ground, are observed to have m:m_mw of depression

30° and 60° respectively. The bearings of A and B ?o_: the tower
OT are MNO W and S40°E Hm%ao:ﬁ&%

(a) Find the lengths Om 04 m:a Qm in S::m of h.
(3 marks)

(b) mx?mmm the E:WE of AB in terms of h . Hence, or otherwise,
"~ find the value of # . :
(5 marks)

(c) Find LOAB » correct to the nearest degree.

Hence write down
(i) the bearing of B from 4,

_ (i) the b gof A from B,



Nmﬁ&; Solve sin*@ - 3cos@ - 1 =0 for 0° < @ < 360°
! (6 marks)

> EAST
Figure 8

Figure 8 shows a rectangular plane ABCD which inclines at 45° to the
horizontal plane ABEF , where E and F are vertically below C and
D respectively. B is due east of 4 . D is due north of A and 800 m
vertically above F. G is apointon BC vertically above a point H on

BE . let /GAH = 6, L FAH = 60° and AG = 1000 m.

(a)  Express GH and AH interms of 0 .
(2 marks)

b) By considering A ABH , express BH in terms of 0 .
Hence find 6 .

(5 marks)
©) Find EF and EH .

Hence find the bearing of G from D .
(5 marks)

I
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