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l. 10 : Sion and Deldmont ate on the same rneridian. The straight line distance betrveen
them is 123kur, Given that the latitude of Sion is 46'14'N and that the ladius of the earth is
about 6370km, calculate the one of Del6mont.

Indication : Sexagesimal is a numeral system with sixty as its base used to expre$s geographic
coordinates. The practieal unit of angular measure is the degree, of which there are 360 in a
circle. There aretO minutes of arc in a degree (60 minutes : l degree), and 6t) arcseconds in
a minute (60 seconds : 1 minute).

1. 11 : The hands of a clock rotates a,t constant speed, so they overlap at regular intervals.
Determine the time between two rneetings.

L.12 z Calculate, in degrees and in radians, the following angles :

1) Interior angle at a vertex of a regular decagon.

2) Angle at the tip of a reguiar five branch star.

1, 13 : Using the trigonornetric circle :

1) Express sin(r * a), cos (i * ") ancl tan(n - a) with cos(a), sin(a) and/or tan(a)-

2) Complete the following equalities :

n -cos(cv):cos(...)
o sin(o): cos(...)

L. L4 : Show that :

l) i+tan2(a) --1-, cosz(cr)

l-. 15 : Simplify :

r.r tan(r)
1 * ban2(r)

o\ sin(z)cos(u)a) T=CT")

o -sin(c) : sin(...)

o -cos(cr): sin(...)

2) titt(") .:1+cos(r)
r - cos(fiJ

o cos(o) : sln(...)

o -sin(a):cos(...)

_13) I*cot'z(n) : -.;,sin'(rY)

3)

a)' (sin(r) * cos(r))2 + (sin(r) - cos{z))2

/

1. 16 : trn each case, find the exact value of sin(f), cos(t), tan(t) and coh(f) without looking
for the value of the angle t

1) cos(t) :f withf €Q1y

2) sin(t) : -0.28 with t € Qrrr

1. 17 : The triangle ABC ts represeuted opposite, In each case, find the urrknown angles
and sidas.

1-(sin(z)-cos(r))2
sin(z)

3) tan(t) :2 withte Qr

a) cot(t) : -fi with L € Qru
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CHAPTER 2 TRIGoNoMETRY

1)

z)

e\

a:7.8cm, a :27"

a:6.3cm, c = 9.2cm

c: 4.8cm, fl_: 10"

a-I!. cmrb:20cm

o: 5cm, Area =6cm2

b :20,

4)

5)

6)

1. 18 : The area of an isosceles triangle is 120m2, the angle at its vertex is 54", Calculate
its basis, its height and the length of its sicles.

1. 19 : The archway of a road tuunel is an arc of circle whose angle at bhe centel
mesure 230'. Calculate the radirc r of this arc knowing
that the width of the road is 11m. Then, calculate the
maximum heieht of the archu'av.

r.20:
1) Calculate the height of a tower whose shadow on the ground measures 36 meters when

the sun is 37.5" over the horizon ?

2) The average speed of a cable car is 7m/s and the run lasts 4 minutes and 20 seconds. The
start is at the altitude of 1315 meters and the cables make a 19' angle with the ground.
What is the altitude of the arrival of bhe cable car ?

3) The perimeter of a regular pentagon is 50 centimeters. Calculate the radius of the incircle
and the one of the circumcircle of the pentagon.

L.2L z In the fog, a man wants to walk from a point A to a point B.

He starts its walk at point ,4 but its trajectory makes au
angle of 12' with the right way. After 2km he arrives at
point C and modifies its course. He reaches the point B
after 0,8 km. What is the dista,nce between A and B ?

L.22 : In a cir-cle with ra,dius 10crn, we consider a sector corresponcling to a chord of 6cm.
Calculate the perimeter and the area of that sector.

lr 23 ; A man watches a circu-lar tower whose circumference is 50m. He looks at the tovrer
with an angle cr of 18".

1) What is the shortest distance from the man to the
torver ?

2) What would the angle be if that distance was 100m ?

L.24 : A regular five branch star is inscribed in a circle with diameter 10cm, Caleulate its
pertmeter.
I.25 t

1) Solve the triangle given l;hat c: 10, a:65o andl:43o
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2) Solve the triangle given that a : 7.32, b -- 4.65 and 1 - 7L.6"

3) Solve the triangle given that o,:2, b : tfr and c: I + \/5. Start by calculating p by
using the exact values of the sides.

4) Solve the tria.ngle given that tire area is l2.52rtf , o : 54,08" and p : 88,94"

1. 26 : Determine the sides ancl the angles of the triangles in which :

1) Area : 24, sln(rr) : #, b-t c: 77 and c > b.

2) c:8, a:20" andb:2a

L.27 : Determine the measures of the sides of a triangle given that they are three consec-

utive integers and that the greatest angle is twice the smaller.

L,28 z In a convex quadrilateral ABCD, we have the angle a : 96.8" (at A) and the
lengths of the sides AB : 3.5, BC : 5.8, C D : 6,2 and DA : 4.4. Calcuiate the other angles
of the quadrilateral ABC D.

L.29 : After having sketched the graph of. r -+ cos(r), x € l-2tr;2n], sketch, iu the $ame

set of axes, the graph of the functions below. Also determine their domain, range, period and

parity.

1) l@) : cos(r + 1) $ i(r): lcos(2r)l 6) k(r) : Vt"r(r)
z) s@): zcos(q)

3) h(r) : cos(2r) s) i(") = cos(lrl) + 1 7) t(r) :1eg (cos(z))

1.30 : Find the positive solutions (0< r <360") of the followiug trigouometric equations
(give one digit)

1) sin (r) : 0,t 4) cos (r) : O,S 7) tan (r) : I
2) sin (r) : -O.Sa 5) cos (c) : -0.8a 8) tan (r) : -0.32

3) sin(r + 15") : 0.951 6) cos(r - 20") : \F, 9) tan(r + r00") : 0,11

L . 3l- : Determine all the solutions of the following equations in the interval 0" < r < 360' ,

1) cos(zz): ] 4) cos(4r+30"): -1 7) cot(r) : $
2) tan(3r) = 2 5) tan(24 - 90o) : 6,4 8) cot(c - 20) : v/3

3) sin(2r) : -0.6 6) sin(3c - 45") = -0.42 9) cot(2r) : 2.9

L,3? t Find a number between 10 and 11 whose sine is equal to -0.7.
1-, 33 : Solve the following :

l) sin (0CI1 : sin (7r) 3) sin @x) + sin (r) : g

2) cos (2r) : cos (f ) 4) tan (r + 6) : tan (3r)

1. 34 : Solve the followine :
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1) 2sin(r) * cos(c) : 6

2) 4cos2(r)-4cos(z) - 3 : 0

3) 2sinz(r) -3sin(r)+ 1:0

4) y4 sin(2x) - cos(22) : fl

5) 2cosz(r) isin(c) - 1 :0

6) /3cos(r) - sin(r) : 1

1. 35 : Rewrite the following expressions without using the trigonometric functions but by
using the following example :

| ' / \\1'l:aXc8in(t) / \cos(arcsln(uJ cos(yj : : /t - (sin(arcsin(r)))2 :\/T-n2

sin(2 arcsin(r))1) tan(arctan(r)) 2) sin(arccos(r)) 3) tan(arccos(r)) 4)

1.36 :

1) Using the addition formtlae fbr sine and cosine establish the double angle formulae

a cos(2r) : ..,

2) Prove the following :

o sin(2r) : ,.. o ian(22) : ...

o cos(3e) :4cos3(r) - 3cos(r): cos(tr)'(1 - 4sin'?(r))

o sin(3r) = 3sin(z) - 4sin3(r) : siu(r) (acos2(r) - 1)

L.3T z Find the exact values of cos(15"), sin(15'), sin(105'), cos(105') and of cos (255").
1. 38 : Sirnplify :

1) cos(r)+cos(r+1200)*cos(r*240o) :... 2) sin(r)+sin(2i120')*sin(r*2400) :,..
1.39 : Given that sin(r) : ?, (, e Qrr) and cos(g): -i (g e Qirr), determine, without
calculator, the exact value of sin(r *'g) qnd ,tan@ - y).
1.40 : If sin(o) : $ and cos1Bl = 2fi andii a, B' are acute, calculate the exact value of
tan(a) and siu(p) and thoses of cos(a - B) and tan(a -f f).I.4T :

1) Determine, without calcula,tor, the exact value of tan(20) given that sin (d) : P and that
d is in the second qua,drant.

2) Simplily, as most as possible, the expression : tan (t * t) - tan (i - t),

t,42 :

1) Prove that cos2 (;) : t#@ by using the

calculation opposite.

2) Determine, without calcula,tor, the exact value
of sin (22,5")

L,43 : Calculate the Cartesian cooldinates of the
possible,

tollowings, Use exact values where

cos(2r) = I-2sin2(r)
_:,2/-\ l-cos(22)sur-fr] 

2
_,_-z(r\ 1-cos(r)s-- \tJ z

r) e(o;i)

2) a (+;f;)

3) c (z;\)

4) r(j;oo')

5) E (3;-45')

6) F(5;253')

L. 44 : Calculate the polar coordinates of the followings. Give your pnswers in degrees.

- sinz(y)
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t) .4(-0; 12)

2) B(z;-r)

1) cos(r): tan(r)

2) 3sin2(z)* cos2(r) - 2 :0

3) sin(22) * 3cos(Zx) :2

4) tan (t * t) : cot (3r)

1,47 z Solve the following '

1) sin (r) : sio (t - ")
2) cos (2r) : cos (r)

B) sin (?) +.o' (;) : o

4) sinz (2*): sin'?(r + i)
5) 6 cos2 (r) : 5 sin (c)

6) 3 siu (a) + 0 cos2 (r) : 5

7) cos2 (r) + Zsin (r) + t : o

1, 48 : Determine the acute angle between

1) the linb g = 3r l7 and the x-axis'

2) the line g : -0.5r - 7 and the v-axis

3) the lines g : 2r 19 and Y : 7t: - |

4) the line 9:2n-8 and g - -0.32 f 9

5) the Iine g : 2r and.Y: -3r * I
I.49 z Give the equation of a line that forms an angle of 40' with the x-axis and that
passes through the point (3; -6). Give all the possible answers'

1. 50 : The graph of f (r): ,Asin(cuc) is plotted. The point MQ;\ is a maximum of the

function. Determine the values of A and ar and find the coordinates of P, point on the x-a-xis.

Determine the distance between the origin and the point 1{.

1.51 I Thegraphof /(r) - Acos(wn) isplotted. Thepoint M$;-5) isaminimumof the

fimction, Deternrine the values of A and c.r and find the coordina,tes of N.

L.52 t Thegraphof /(r) :Acos(ur) isplotted, Thepoint M(7;-2) isaminimumof the

function. Determine the values of A and c..,. Find the exact values of o and b.

3) C(-ztft;-6)

a) D(-5;5)

s) E(-2;0)

il p(*;-4), *, o

L,45 : Determine the coordinates of the verticas of the,square A'B'C.'D', obtained by a
rotation of 30" around the origin of the squale ABCD whose vertices,4(1;t) and d(5;5) are

ven.
, 46 '. Solve the following (answers in degrees)

5) sin(r)*3cos(a):3

6) tana(r) -  tanz(r) * 3: 0

7) 2tan (r) + 2cot (r): S

8) sina (r) + cosa ("): ?

8) tana (r) - 15tan2 (r) + 26 :0

9) 2cos (3r) +2sin(3r) = 1 + \/3

10) 3sin(r) *4cos("):5

11) cos (a;) - zsln (r): Z

12) 4sin2 (;): t

13) tau(r) + 3cot (r): +

14) arccos (2*) : arcsin (r)
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1-.53 : l

1) Fincl the coordirrates of a rninirnum of the gra,pli oI /(r) : cos(z) "+ 2sin(r)

2) Solve the equation 6cos(2t) * Ssin(2r) - 5, using [he Physici"'t's forrnula,

3) Determine the range of the graph of J @) : Z cos(3r) - sin(32 + i) + 2.
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