TMUA Trigonometry

Syllabus

Sine, cosine rule, area of triangle; radian measure; arcs and sectors; exact values; sin/cos/tan functions and
graphs; basic trig identities (tan x=sin x/cos x and sinZx+cos2x = 1); solution of trig equations

1. Solve the following trigonometric equations in the range given \ :
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2. Solve, in radians, the following trigonometric equations, giving your answers in terms of 7 .

o0& 2x ¢ &4
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3. Find the number of solutions to the following equations:

a) xtanx = —2r <x<2x
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5. The figure shows part of the graph of the curve with equation y = Acos(x + 60)

y Z:Awsél)‘ A=k

A y = Acos(x°+60°)
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The point P (0,2) lies on the curve. Find the value of A and the coordinates of Q, R, and S.

Find the coordinates of the points where the straight line with equation y = — 2\/§ meets this graph.

Lxco&(i)ré’f%:vzﬁ X+ 4D = 180 2lp S!O 570
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6. The figure shows part of the graph of the curve with equation y = P + Qcos2x x>0
y
A (%’5) y=P+Qcos2x
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The points (0, -3) and (g,S) lies on the curve. Find the value of P and Q ‘3 = ] — e 2

Find the coordinates of the points where the straight line with equation y = 3 meets this graph for
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7. Sketch the graph of f(x) = 2cos2x for 0 < x < 27z and hence solve f(x) < 1
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8. A curve has equationy = A + ksinx, 0 < x < 2x, where 4 and k are non-zero constants.

T T
Given that the curve passes through (g, 1) and (?,5), find the minimum and maximum value of y.

R - Lt~
£z A'(zk \ :

9. The figure shows part of the graph of y = 1 + 2sin(gx + p),

where q and p are positive constants, with 0 <p <90, 0 <q<5

The graph crosses the y-axis at the point A (0,1 + \/5 ) and the x-axis at the points C (50,0) and D, and
point B is a maximum point on the curve.

Find the values of p and q, and the coordinates of B and D
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10.

a)

b)

c)

d)

e)

f)

Find the greatest value of the function f(x) = (2cos*(4x +9) — 5)?
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Find the largest value achieved by  f(x) = 3cos’x + 2si
I SN S B SN S
—3S{AZQL ¥ LRy F b

7 . &
-3 Ls\,\’LQL - ES‘“\D‘— - §>

forx e R
VAS
=
nx+1 forx e R

-3flsne=3)- 5]

T
(
alsa-i) v 2

3

'\ Y & . J "
_ Q~ L~ 3 ———’} Mex al SV\D‘—"—E - =
S L( 3> q9 " 3 }/
Find the largest value of f(x) = (dsin’x + 4cosx + 1)? forx eR
7 - 2 T
- (Lk—ch_os b(_*'LkCD&f *’\)}LB - (é »L\(cosct-‘\;_> >
N (5+Awsi—L*WS°L 2 ) 24
Lo~ cosolz
- C"*Z_Co{‘;c,— CosL - i}} Max o5 z =
- p LY _ 32\
- (~ullest—z 1)
Find the minimum value of the function f(x) = 9cos*x — 12cos’x +7 forx € R
& & 2 z
:%[Cobg\_zcas:g«—ql
< 2 S S
=L (o= 3 a* 3 . <
z . 2 -
= (e -3) 0 2 Minabester: =2
. . , . 1
Find the maximum value of =~ 9%"* — 4(3%"**) 4+ 3 forx e R
sin X< R \2
3= 3 R T L e
L T3 Y q
. | < 3_Z> +z 1 + o= 3/
-1 & Stax. <_3 g 3 2 =
1 Z N |
2 9 % l‘. {
. o cosx +4
Find the minimum value of  f(x) = - forx e R
9+ 6cosx — sin?x
L) = oS4 U o
- X+ 2
9 i b ams s r-cas B~ | s
= C_CD_S:L -4 MiA L lo~ cosN DL:.\

_coSE R
Costx_ ¥ beas« 8

- Con X kY

(cos X & l—(> (conx« 2>

Tyler Tutoring



11. Find the equation of the new curves after the following transformations:

a) The curve y = cosx is stretched in the horizontal direction by a scale factor of 2, and the
resulting curve is translated by 4 units in the positive y-direction.

Y= cos 2x + L

b) The curve y = sinx is stretched in the vertical direction by a scale factor of 2, followed by a

iBoeg ome M&%U()

translation by 3 units in the positive x-direction.

Y = YARION (&_%‘}

c) The curve y = tanx is stretched in the horizontal direction by a scale factor of 2, followed by a
reflection in the x-axis, followed by a translation by 3 units in the positive y-direction.

3 :3H’aw (“%x>

d) The curve y = sinx is reflected in the y-axis, translated by 2 units in the negative y-direction

T oo . .- . .
and then translated by 1 units in the positive x-direction.

Y= sm{-at} = - st

\3: — SIV\/QL~—§S —Z

e) The curve y = cosx is reflected in the liney = 1
3 = oS
. = - — o8 X
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Move w i) 2
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f) The curve y = sinx is reflected in the line y = 2 followed by a translation by 3 units in the

negative x-direction.
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12a) The lengths of the sides QR, RP and PQ in triangle PQR are s + 1, s, and \/§ s

3= 2s~

25 (s+ 13

Find the full range of values of s that make angle PRQ an obtuse angle. _| ¢cos$ ¢ O
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b) A triangle ABC has AB=10cm, angle ﬁAe =30°
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and BC = k cm, where k is a constant.

Of the two possible triangles that could be drawn, the larger triangle has side AC twice as long as side
AC in the smaller triangle. Find the value of £.
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13.  Asolid right angled triangular prism, with base BEFC has AB = BC =2m, and AD =5m.
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Find the shortest distance, in metres, along the outside of the prism from B to the midpoint of DF.
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¢
14. A square based pyramid, with base ABCD, and vertex T has all edges of length 2m.
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Find the shortest distance, in metres, along the outer surface of the prism from the midpoint of AB to

the midpoint of CT
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15.  Asquare based pyramid has base ABCD, where all the sides of the square are 12cm in length.
The diagonals of the square intersect at O, and the vertex of the pyramid is at T, directly above O.

Each of the sloping edges of the pyramid makes an angle of 60° with the base.

Find the tangent of the angle between the face CDT and the base ABCD T
e 12 ¢ bas 60 = X = 13
12 i oC 6 ﬁ
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16. A triangular-based pyramid PQRS has horizontal base PQR where PQ=PR=8m and RQ=12m
The vertex of the pyramid S lies directly above the level of PQR so that SQ=SR=10m and SP=8m.

3
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g
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Find the shortest distance of S from the base PQR.
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