Chapter 8 Applicationsof Trigonometry

8.1  ArclLength and Area of Sector

8.1.1 ArcLength of a Sector
Refer to the figure, s denotes the arc length of the sector.
s=ré

8.1.2 Areaof aSector
Refer to the figure again, A denotes the area of the sector.

A=trs=Lreg
2 2

Example 8.1

A wireintheform of acircle of radius 5 cm is bent to form a sector OAB of acircle of radius
10cm. Find

(@ theangle of the sector in radians correct to 3 significant figures.

(b) theareaof the sector interms of 7.

5cm | |:> 0

Solution
(@ Let Obethe angle of the sector in radians.

Length of wire= 2z(5)

=107z cm
AB =100 cm
107 = 2(10) + 100
107z — 20
10
=1.14, corr.to 3sig.fig.

107 - 20) 2
cm

0=

10
= (507 —100) cm?

(b) Areaof thesector = %(10)2[



Checkpoint 8.1
In the figure, O isthe centre of the circle of radius6 cm. AB isa [ 8em—

chord of the circle of length 8 cm. Find . | \
(& ZAOB inradians, / N/

(b) thelengthof AB, /
(¢) theareaof minor sector OAB. !' I|

(Give the answers correct to 3 significant figures.) '

8.2 Areaof Triangles

Refer to the figure,

Areaof AABC:%absinC :%bcsin A:%acsin B

Example 8.2

Find the areaof AABCif b=6,c=9and A:%. A

Solution

Areaof AABC= %(6)(9) S| n%

2743

2



Example 8.3
In the figure, ABCD is aquadrilateral with AC = 14 cm, BD = 18 cm and ZAKD =55°. Find
the area of quadrilateral ABCD correct to the nearest 0.1cm?.

Solution

Let AK =xcmand DK =y cm.
Then KC = (14 —x) cmand KB = (18 —y) cm.
/BKC=~/ZAKD =55° and ZAKB = ZCKD =180° —55° =125°

Areaof AAKD = % Xy sin55°
Areaof AAKD = % X(18 - y)sin125°
1 .
=§x(18— y)sin55°
Areaof AAKD = %(14— X)(14 - y)sin55°
Areaof AAKD = %(14— X)ysin125°
1 .
:5(14—x)ysm55°
. 1 . 1 . 1 .
Areaof quadrilateral ABCD = [E Xysin55° + > X(18 - y)sin55° +§(14— X)(18- y)sin55°
1 .
+§(14—x)ysm55°}
= %sin55°[xy+ X(18—y) + 14— x)(18— y) + (14— X) Y]
= %sin55°(xy+18x— Xy + 252 -14y —18x + 14y + Xy — Xy)

:%Sin55°><252

=103.2cm?, corr. to the nearest 0.1cm?.



Checkpoint 8.2
In the figure, if the areaof APQR is 20cm?, find the area of APRS.
P

B em

7 cm



8.3  Solution of Triangles
8.3.1 TheSineFormula
For any AABC,
a b c
SnA snB snC
where Ris the radius of the circumcircle of AABC.

2R,

Example 8.4

In AABC, A=40°, B=60°, a=5°. Solve the triangle, giving your answers correct to 3
significant figures where necessary.

Solution

C=180°-A-B
—180° — 40° — 60° 40 00
=80°
By the sine formula,

a b
snA snB
b a.sinB
sinA
_ 58in60°
~ sin40°
= 6.74, corr.to 3sig.fig.

a C

SnA_ snC
asnC
C=—
snA
_ 58in80°
sin40°
= 7.66, corr.to 3sig.fig.




Example 8.5

Solve AABC if

(@ A=40°,a=6and b=8;

() A=40°,a=5and b=8.

(Give the answers correct to 3 significant figures if necessary.)

Solution

(@ By thesineformula,
a b

énA:dnB
. 8sin40°
snB=

B=59.0° or 121°,corr.to3sg.fig.
If B=58.987°,

C=180°-A-B
=180° — 40° - 58.987°
= 81.0°, corr.to 3sig.fig.

a ¢
snA snC
oo 6sin81.013°
sin40°
B =9.22, corr.to 3sig.fig.
If B=121.013°,

C=180°-A-B
=180°-40°-121.013°
=19.0°, corr.to 3sig.fig.

a ¢
snA snC
oo 6sin18.987°
sin40°

B = 3.04, corr.to 3sig.fig.

B =59.0° B=121°
Hence, {C =81.0° or {C=19.0°

c=922 c=3.04



(b) By thesineformula,
a b

sinA: sinB
. 8sin40°
snB =

=1.0285

>1
Thereis no solution.

Checkpoint 8.3

Consider AABC with a=3.2, B=55and C = 65°.

(@ Solve AABC.

(b) Hence, find the area of AABC.

(Give the answers correct to 3 significant figures if necessary.)



Checkpoint 8.4

In each of the following, solve AABC.

(@ a=3,b=4and A=45°.

() b=5,c=4and B=85°.

(Give the answers correct to 3 significant figures if necessary.)



8.3.2 TheCosine Formula

For any AABC,
COSA_M
a?=b?+c?—2bccosA 2bc
a’+c*-b?
b?=a?+c?-2accosB  or cosB=2—
ac
2_ .2, 12
c°=a“+b"—2abcosC . a2 +b? _c2
2ab
Example 8.6 8
In the figure, A=60°, b=5, c=7. Solve AABC. /’\

(Give the answers correct to 3 significant figures if necessary.) \

Solution l\
By the cosine formula, /ﬁn. -,1
a? =b? +c? — 2bccosA A 5 ¢

a =452 + 7% - 2(5)(7) cos60°

=6.24, corr.to3sg.fig.
a’+c’*-b’

2ac

_ 6.2450% + 7% -5

~ 2(6.2450)(7)
B = 43.9°, corr.to 3sig.fig.
C =180° - 60° — 43.898°

= 76.1°, corr.to 3sig.fig.

cosB =




Checkpoint 8.5
Solve AABC if B=425°, a=8, c=11.

Example 8.7
In AABC, find cosA:cosB:cosC if shA:snB:sinC=2:3:4.

Solution

By the sine formula,
a:b:c=snA:snB:sinC=2:3:4
E:E:E =k, wherek is a non-zero constant.
2 3 4

Wehave a=2k, b=3k, c=4k.
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By the cosine formula,

_ (3K)* +(4k)* — (2k)°

COSA
2(3Kk)(4k)
_T
8
2 2 2
cosp = (207 + (4K)% —~ (3K)
2(2k)(4k)
_1
16
2 2 2
cosC = (2k)“ + (3k)“ — (4k)
2(2k)(3k)
__1
4
cosA:cosB:cosC = Z : E : —1
8 16 4
=14:11:-4

Checkpoint 8.6

In AABC, find theratio of cosA:cosB:cosC if a=7,b=9, c=12.

11



8.4 Problemsin Two Dimensions
8.4.1 Anglesof Elevation and Depression

object

e of sght

angle of elevation

. Horizontal
angle of depression

object

8.4.2 Bearings
(1) Compass Bearing

D, .
x\\. :a w:-"x
oF,
i "5
[:.
The compass bearing of
A from O is NWE;
B from O is SXE.
C from O is Sy°W.
D from O is NZ’EW
(2) TrueBearing
P
F
a®
Q, i
ine )
\w«s.

The true bearing of
PfromQisa’,
QfromOish’.
(Theintegral part of aand biswritten in 3 digits.)

12



Example 8.8
From the top and the bottom of a vertical tower, the angles of elevation of the top of a vertical
building are 22° and 31° respectively. If the height of the building is 50 metres, find
(@ theheight of the building;
(b) theangle of depression of the bottom of the building from the top of the tower.
(Give the answers correct to 3 significant figures.)

Building

- hm
Tower .- 22

L J.II.-'".
50 m LT T
L= 31

dm Ground

Solution

(a8 Let the height of the building be h metres, and the distance between the building and the
tower be d metres.
h

tan31°=—
d
d =hcot31°
tan22° = w
d = (h—50) cot 22°
50cot 22°

" ot 22°— cot 31°
=153, corr.to3sig.fig.
The height of the building is 153 metres.

(b) Let Obethe angle of depression of the bottom of the building from the top of the tower.
50

Thentan@ = g
50
~ hcot31°
_ 50tan31°
~ 152.63
¢ =11.1° corr.to3sg.fig.

The angle of depression of the bottom of the building from the top of the tower is
11.1°.

13



Checkpoint 8.7
The angles of elevation of the top C of atower CD from two points A and B are 32° and 54°
respectively. A and B are 100 m apart and in line with D. Find the height of the tower.

14



Example 8.9

Two buoys A and B in ariver are observed from |
two points P and Q on the river bank running in
east-west direction. The compass bearings of A

and B as observed from P are N5°W and / *
N60°E respectively. The true bearings of A and

B as observed from Q are 310° and 005°
respectively. If Q is 100 m east of P, find the 60
distance between A and B correct to 3 significant

figures. P

Solution

In AAPQ,
ZAPQ=5°+90°=95°
ZAQP=310°-270° = 40°
/PAQ=180°-95°-40° = 45°
By the sine formula,

AP PQ
Sn/AQP sin/PAQ
_ 100sin40°
~ sin45°
=90.904m

AP

In ABPQ,
/BQP=5°+90° =95°
/BPQ =90°-60°=30°
/PBQ =180°-95°-30° =55°
By the sine formula,

BP  PQ
sSn/BQP sin/PBQ
~ 100sin95°
~ §in55°
=121.61m

AP

In AAPB, by the cosine formula,
AB? = AP? + BP* - 2(AP)(BP)cos/APB

AB= \/ 90.904% +121.61% — 2(90.904)(121.61) cos65°
=117 m, corr.to 3sig.fig.

100 m

a

310

~ T river

bank
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Checkpoint 8.8
A scout moving due east turns at A (see the figure) to avoid an obstacle and walks 120 m to B

and then turns and walks to C. The true bearing of B from A is 060° and the true bearing of C
from B is 135°. Find the length of BC if C isdue east of A.

B - 135

L2 N N\

A C

16



Example 8.10
AP m

In the figure, P is a point on AB of AABC such that E:_' Let
n
/ACP=a, /BCP=f and ZBPC =y . Provethat
AC sin(y+
@ _Sn(y+5)
BC sin(y-a)
(b) mcota—ncot S =(m+n)coty.
Solution
(@ ZABC=180°-y-p
ZCAB=y—-«a
In AABC, by the sine formula,
AC BC
sn/ABC sin/ZCAB
AC ~ BC
Sin(180°—y—-pB) sSn(y—a)
AC _sin(y+p)
BC sin(y-a)
(b) InAACP,
ZAPC=180°-y
By the sine formula,
AC AP
snZAPC sinZACP
ap=Acsna @
siny
In ABCP, by the sine formula,
BC _ BP
sn/BPC sinZBCP
gp-BCSnS )
siny
. AP _ACsina
(2 PB BCsing
E:m and AC=s!n(7/+ﬂ)
PB n BC sin(y-a)

m _sin(y + B)sina
n sn(y-a)snp
m{siny cosa —cosy Sina]sin f=n[siny cosf +cosysin f]sina
mcot ¢ —mcot y = ncot S+ ncot y
mcot & —ncot S = (m+ n)cot y

17



Checkpoint 8.9
In AABC, D isthe mid-point of the base BC. Prove that 4AD* + BC* = 2(AB* + AC?).

18



85 Problemsin Three Dimensions

751 Angle Between Two I ntersecting Straight Lines
The angle between two intersecting straight lines L, and L, in general, means the acute angle
between them.

7.5.2 Perpendicular Lineto aPlane
A straight line L is perpendicular to a plane = if it is perpendicular to every straight line lying
on that plane.

KT

753 AngleBetween A Straight Lineand a Plane
In the figure, L isastraight line intersecting the plane «t at B and AN is the perpendicular line
drawn from point A to the plane.

L
A

e

N is the point of projection of the point A on the plane n. The line L’ is the projection of the
line L on the plane.

The angle between the line L and the plane = is the angle between the line L and its projection
L’ on the plane, i.e. 6.

19



754 Lineof Intersection of Two Planes
When two lines intersect, they must meet in aline and thislineis called the line of intersection
of two planes.

I
]
]

\ ..'

/ X

¥
L \_ e

If two planes are parallel, there is no line of intersection.

\ .- fl

AN

A
."II

N

)

yd _/
755 Angle Between Two Intersecting Planes

The angle between two intersecting planes in general refers to the acute angle between two
straight lines, one in each plane, drawn perpendicular to and from a point on the line of

intersection.
SIS
s X
I AN
s /Y
.-"(: _,-"; "-'f
BE-- ;"L == 7 1
A # \
YA .
'D\é 15 ?f__ i —"'.‘_ R
V4 _m\

75.6 Lineof the Greatest Slope

The figure shows two intersecting planes ; and m,, one is horizontal and the other inclined.
Different lines on the inclined plane nt, make different angles of inclination with the horizontal
plane r;.

The line BP, perpendicular to the line of intersection, makes the greatest angle of inclination
with the horizontal planeisthusis called the line of the greatest slope.

20



Example 8.11
VABCD is aright pyramid of height VO = 8 cm. Its base ABCD is a square with side 6 cm
long. Find

Bom

(@ theangle between the slant edge VA and the base,

(b) theangle between the slant face VAB and the base,

(c) theangle between the adjacent slant faces VAB and VBC.
(Give the answers correct to the nearest 0.10.)

Solution

(@ Theangle between VA and the baseis ZVAO.

AC=+AB? + BC?
=~6° +6°
:6\/5 cm

AO = %AC: 3J2cm

In AVAO,

tanZVAO = E
AO

_ 8
32

/VAO = 62.1°, corr.to thenearest 0.1°
The angle between VA and the baseis 62.1°.



1

(b) With the notation as shown in the figure, the angle between VAB and the baseis ZVEO
Since E isthe mid-point of AB,
OE = 2 BC=3cm

W
A
fi ".I N\
; |I Ay
In AVEO, FARARIN
i 1 \‘
Y
tan LVEO = YO _ 3 i eade
OE 8 v \ g
ZVEQO = 69.4°, corr.to the nearest 0.1° ;;f © \
The angle between VAB and the base is 69.4°. C B
(c) Since AVAB = AVCB, thereisapoint, say F, on VB such that AF_L VB and CF_L VB.
The angle between VAB and VBC is ZAFC.
In AVEO,
v
VE? =VO?’ + OE? '|I
i
VE =8 +3 /i
=+/73cm f’f'l |\
b\
In AVBE, e e b
VE .n'fi (4] I| /J;E
.-'l-I I
tanZVBE:E c% E ||Br
7
1 x 6
2

/VBE = 70.653°
AF=ABsin/VBE
= 6sin70.653°
=5.661cm
CF=5.661cm
In AAFC,

AC=6+2cm
By the cosine formula,

2 2 _ A2
COSAAFC:AF +CF -AC

2(AF)(CF)

_ 2(5.661)2 — (6v/2)?
~ 2(5.661)?
ZAFC=97.1°, corr.to the nearest 0.1°
The angle between VAB and VBCis 97.1°.

22



Checkpoint 8.10
In the figure, VABCD is a right pyramid with a square base ABCD. If AB = 4 cm,
ZVBA = ~VBC=50°, find

(@ AEandAC;
(b) theangle between the faces VAB and VBC.

23



Example 8.12

In the figure, a plane hillsside ABCD facing due north inclines at an angle of 30°with the
horizontal. A path AG on its face makes an angle of 60° with the line of greatest slope AD.

Find

(@ theangleof inclination of the path AG to the horizontal,
(b) the compass bearing of G from A.

(Give the answers correct to the nearest 0.10.)

Solution

The angle of inclination of AG to the horizontal is ZGAH .
Let DF=GH =h.
(@ InAADF,

SinLDAF:E
AD

sn30° ="
AD
AD = 2h
In AADG,

sinZGAD = ﬂ
AG

Ccos60° = 2—h
AG
AG=4h
In AAGH,

sin Z/GAH = ﬁ
AG

cos60° = L

. /GAH =14.5°, corr.tothenearest 0.1°

24



(b)

The compass bearing of G from A isgiven by ZHAF.

In AADF,
tan ZDAF= DF
AF

cos60° = L
AF

AF=+/3h
In AAGH,
AH? + GH? = AG?
AH =AG? -GH?
= J@nh?-n?
—J/15h
In AAFH,

cosLHAF:ﬁ
AH

i
- J/15h
_ 1
5

/HAF=63.4°, corr.tothenearest 0.1°
.. Thecompassbearing of G from A isN63.4°W.

AH

25



Checkpoint 8.11

In the wedge ABCDQP, the rectangle CDQP is perpendicular to the rectangle ABPQ. The
angle between the line of the greatest dope AD and the horizontal plane ABPQ is 20°. If
«/CAD =50° and CP =32 cm, find

(@ thelength of AC,
(b) theangle between AC and the plane ABPQ.

26



Example 8.13

A vertical wall isin the shape of a semi-circle of diameter 2r, centre O. Two points A and B
lie on the top of the wall. The projections of A and B on the horizontal ground are E and F
respectively such that they trisect the base of the wall CD. From an external point P on the
horizontal ground, the angles of elevation of A and B are o and f respectively. Let h be the
height of A above the ground and ZAPB =6.

(c) Expresshintermsofr.

2sin’ o +28in” f—sin“asin®
4sinasin g '

() If a=p, findtheleast value of cos 6.

(d) Show that cosé =

Solution
(@ - EandFtrisect CD, . .
cE=2 andeo=r-2_I. |
3 3 3 Bl \r

In AAEO, AE? + EQ? = AQ? | J

h2_§r2
9
3

27



(b)

(©

By symmetry, BF = AE = h.

AB=EF=2 - N

3 42

In AAEP, sinozzE
AP

AP=—_h

Sna
In ABFP, sin,B:ﬁ
BP

BP:L

sin g

In AABP, by the cosine formula,
AP’ + BP? - AB?
2(AP)(BP)

(Smr;ajz -{sinll J _[\hfz]
{anaans)

1 1 1
St
_sina sin’pB 2
2
snasing
_2sin? f+2sina-sin®asin’® 8
4sinasin g
2sin’ g +2sin® f—sin*asin®
4sinasinf

CosZAPB =

cosfd =

cosf =

4S|n2a—8|n4a 1 . 2
— =l-—sin“«a
4sn“ o 4
The least value of cosé occurs when the value of sin® o is greatest.
i.e. whensn®a=1.

If = p, cosO =

The least value of cosd :1—%(1) :%

28



Checkpoint 8.12
AOAB is aright-angled triangle lying on a horizontal plane with ZAOB =90°. C is the point

vertically above O and P is a variable point on OC such that OP = x m. Given that OA = 2 m,
OB=3m,0C=4m.

(@ If ZBPA =6, express cosd interms of x.

(b) (i) Using theresult of (a), or otherwise, show that S= %x/13x2 +36.

(i) If §°< 479 find the possible range of values of x.

29
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Exercise8 Applicationsof Trigonometry

In this exercise, unless otherwise stated, give the answers of lengths correct to 3 significant
figures and the answers of angles correct to the nearest 0.1° where necessary.

8.1 C
1. ABisadiameter of acircle of radius3cm. ACisa T—
chord of the circle making an angle of 30° with AB. /
Find the area of the shaded sector AOB. “an" \
A -~ 30 S : 8
|=+=—— 3 cm —=|
2. In the figure, XY and PQ are arcs of two ge® v
. . X -
concentric circles of cgntre O. OXE and OYQ are f,fﬂj’ \
two straight lines. If XY =12 cm, PQ = 16 cm and _— H".I \
XP=5cm, find D{i 12 ¢m | : 16 cm
- |
@ «Xov, | «\\x ,f' ,fl
(b) thearea of the shaded region. L
Y "“‘-a._‘."'

3. Athin metalic plate in the form of a sector of radius R and angle @ (in radians) is bent to
form aright circular cone of radius 5 cm and height 12 cm. Find Rand 6.

A
,x”N 12em__/ "x\

-
- M\“‘xﬂ ; [, _-'/\ kY
{\\ / . v II\

\_ 5cm
3

A IIll.."
/
|-
—

4.  Two intersecting circles of radii 3 cm and 4 cm with
centres A and B are at a distance of 5 cm apart.
Find
(@ «CAB,
(Give the answer correct to the nearest 0.1°.)
(b) the areacommon to both circles.
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8.2
5. Inthefigure, given AB = BC =5cm, AD =DC =4 cm, /BAD = /BCD =65°. Find

the area of the quadrilateral ABCD.

A

;‘1

6. In the figure, BD is the angle bisector of ZABC , / II'I

!

Z/ABD = /DBC=6, AB = 14 and BC = 6. By considering the / I.'
areas of AABC, AABD and ABCD, find the length of BD if W
7 / [

cosd = —. / 4D
8 jfi ’__,,a-’"f |I
s I""d f
B"f’f—" c

7. The areaof AABCis9cm? If AB=BC=6cm, find Z/BAC.

8. Inthefigure, solve AABC.

20°

9. Solvethetriangle ABC in each of the following.
@ A=129°,a=8,b=5.
() A=50°,a=6,c=7.
() a=13,b=8, B=455°.

10. InAABC,if A:B:C=2:3:4 and a+b+c=20, findthe vauesof a, b and c correct
to 2 decimal places.



11.

12.

13.

14.

15.

16.

17.

18.

8.4
19.

Show that for any AABC,
a[snB-sin(A+ B)]+b[sin(A+ B)-sin A]+ c(ssnA-sinB) =0.

(@ Solve 2sin39—-3sin@ =0 for 0° < @ < 90°.
(b) InAPQR,if ZPQR =2/0QPR =26 and 2PQ = 3QR, find 6.

Solve the triangle ABC in each of the following.
@ a=9,b=7,c=5.
() a=3,c=7B=30°.

In AABC, if BM =3 cm, MC =2 cm, AM = 6 cm and
ZAMB =120°, find

(& AB, ,.
(b) AC. o ;’f
. y, 1_2_[: '/ "i-

3 em M 2em .

INAXYZ,YZ =25,ZX =21 and XY = 20. Find the length of the perpendicular from Z
to XY.

In AABC, snA:sinB:sinC=8:9:10, find cosA: cosB: cosC.
In AABC, A=60°,a=6andb—-c=1. Find the values of b and c and the area of AABC.
Show that for any triangle ABC, tanB _ Ex(—b_CCOSAj.

tanC ¢ \c-bcosA
A man AB, 1.73 m high, stands vertically on a hillside A
inclined at an angle of 20° to the horizontal (see the
figure). When the elevation of the sun is 60°, find the -
length of his shadow BC on the hillside. c.—B

- 'fu-n;ﬁ B0
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20. (3 Showthat Sin75°= V6+v2
(b)

In thefigure, A and B are two points on the level ground. A, B and the foot of the

hill al lie in the same straight line. From the top C of the hill, the difference in the
angles of depression of A and B is 30°. If the angle of elevation of C from A is

45° and AB = 100 m, show that the height of the hill is 50(\/§+1) m

C
A
A0\
o I.'II 'II
[ I|
.' 1
.'I ||
; / \
w/ /RN
l 100 m I
21. The figure shows a field in the form of a quadrilateral ABCD where AB = 500 m,
BC =300 mand AD =200 m. B isdue east of A. The true bearing of D from A is 032°
and the true bearing of C from B is 320°.
/ %
Eﬂﬂ m
(@

Find CA and the true bearing of C from A
(b) Find the length of CD.

(c) Findtheareaof ABCD.

22. Inthefigure, ABCD isarectangle. AB=4,AD =3, CG =

4
=— and GD // BH.
J3

~J

(@ Find ZCAB and ZHBA.
(b) Find EF.




23. A rectangular block with dimensions 3 m x 8 m rests against an inclined plane OB (see
the figure). AOX is the ground and OB = 4 m. Find the heights of C and D above the
ground.

D 'S -
\ -
gm_—
| m"-“.-—"f
i & a
" -7 30 ¥
A 0

24. Inthe figure, AB is a diameter of a circle, centre O, and BPQ is perpendicular to AB.
/PAQ=f, ZBOC =« andtheradius of thecircle=r.

(@ Provethat PQ=2r tan(ﬂ+%j—2r tan%;

(b) Hence, or otherwise, deduce that % =cot f + cos(a + ) csc 3 .

8.5

25. Thefigure shows ahillside ABCD which is arectangular plane facing due north. ABCD
makes an angle of 20° with the horizontal plane ABJF. A path AG lies on ABCD and
the compass bearing of G from A is N75°W . Find the angle of inclination of the path
AG with the horizontal.
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26. The figure shows a right pyramid OABCD on a square base

27.

28.

ABCD. If BC=8cmand ON 12 cm, find /R
(@ theangle between the plane OAB and the base, e
(b) the angle between the planes OAB and OBC, ) “*--'r
(c) theangle between the planes OAB and OCD. /7 ’ /
{/’ N I'L/ 8 cm
A ™

In the figure, ABC is an iron framework in the form of an equilateral triangle inscribed
inacircular rope, centre O, radius 8 cm. AABC liesin ahorizontal plane. A vertical pole
OE of length 6 mis fixed verticaly at O, and suspended by wires from E to A, B, C.
Find

(& ZAEB,
(b) the angle between the planes BEC and BAC.

In the figure, ABC is an isosceles triangle in a vertical plane with AB = AC and its base

BC lies in a horizontal plane. The shadow of AABC on the horizontal plane is APBC
with PB = PC. If Z/BPC=f, ZBAC=a and the angle of elevation of the sun from Pis

0, show that tan@ = cot%tang )

_suUN's ray
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29.

30.

P, Q, R are points on a horizontal line such that PQ = 80 m and QR = 50 m. The angles
of elevation of a vertical pole XY from P, Q and R are «, f and y respectively, where

tana:%, tanﬁ:% and tan;/:%. The foot of the pole, Y, is at the same level as P,

QandR.Let XY =hm, ZYQP=6 and L YQR =¢.

(8 Express cosd and cosg intermsof h.
(b) Find the valuesof h.

Inthefigure, A, B and C are three points on a horizontal plane with AB = a and BC = 3b.

BC runsin the east-west direction and the true bearing of A from B is 135°. M is a point
on BC such that BM = 2MC. T and P are points vertically above B and M respectively
and disthe angle of elevation of T from A.

(@ ExpressAM intermsof aand b. Hence, or otherwise, show that if ¢ isthe angle of
atané

3Ja? +4b% + 24/2ab '
(b) If a=3b, find the true bearing of P from A.

elevation of P from A, then tang =
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In the figure, CD is a vertical tower of height h
and A, B, C are on the same horizontal ground.
The bearings of C from A and B are SOW and
S¢E respectively. The angles of elevation of D
from A and B are « and [ respectively. If B is at
adistance of b due west of A, show that
(@ hsin(@+¢)=bcosgtana
cosftan g

tana
(c) h*(cot® a —cot? B)—2bhcotasing +b* =0

(b) cosp=
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