1. Solve the following trigonometric equations in the range given
a) cos(20+30)=0.5 0<60<360° FUK_
g 28+ 30 &7So
2% + 3D = 60, 30O LZO 66D
28 = 30 270 390 63D
9 - [S, 138 ) \‘?S, 218

b 50 -35)=1+/3 0<6<90°
) tan( )=43 0<0< 16 < 5f 35 € WIS
5\9—%6: b0 Zuv
S$ = 95 z1s
§ = 11 S%

c) 25in’0 +3cos® =0 0<6 <360°

(059 =2 no soluliony
Z(l—COSLGB'\' Reosf =0 /

1
ws B = -

7 - 2cos®9 + Beos D =0 & - |§o 2u0

2ws*0 —LeosB -2 =0 ] ’

(2es® + 1 D eas 9'25“ ©

d)  sin(30+72)=cos48 0<60 <180° 22 <2b+72 €412
an (29 ¥72) = sin (70 - 18)
39+72 = 42 138, 40Z %98
39 = 66 33D 26
6 = 22 no lu 7
-2
e) M=3cos9 0<6 <360
cosf —2

2 cox?G - 2ot -2 =0

24 sl I 5 gw_g’—(9-écc>399 ( 2eos O »«Q(ws&-z_ﬁ‘—o
g+1—cos7’9=36057'9—6®& oo f = -

L s §:2
- 4L =0 Z [w L
ch_SzS — 60058 9 < lZO/ 2uD Ao Solukon

7
) cos*(x) +1/3sin(2x) — 7=0 0<x<360

_S\'/\Z:L: @
o 20 +{2 8a2yq -7 = O z 2o
7% = 69’17_0,Lt10;‘*
|— sn? 2y &+ Jis{v\'ZaL - Et - O x = 20, 6o, 1lo, 240
LSA*2x - 43 sin2x + 3= ©

(2 sin 22 — 3 )(2sin2x - 2)=0 wzE W 3

) z
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2. Solve, in radians, the following trigonometric equations, giving your answers in terms of 7 .

2
a) cos2x=cos?7r 0<x<2m o0& 2x ¢ LW
g7 €W 2T 18T
I« = 2 - o g
5 ) S )
=~ W HT é:_r ?‘T’—
s, 5, 5, 5
b) 8sin(§—2x)=4 O<x<2r T Zx—E S’LS’"' /{%-
< \ _ . ar i’ﬁ Nya
sin (%—ZJL =3 -3 2% 7% ¢
™ N lx = TI T lg/’r ﬂ
S"\ (23.."’3 - /Z 6 /z' ‘ z
x=- ¥ 3 136 7%
A T
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jua)
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N
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(AN
W~
2y

Sw\ 38’ - i'F
E‘ A
24 _ ™ 3T 9T ni 3 . ST 7{
7 L u o4 * z & ;
P i § - ST 7

d) 2sin2y—500sy+1=0 0<y<2m
l- ZCos13 —Stas:) + =D
ZCoSI +$(b5 "3-'0
(Zcos:) - \5(‘05:]" 3)=0

CoS \3;-\i 50,53:.-3
_m ST
JT 3 3
e) tan*x —tan’x =6 0<x <2z

bant st - Eaa'sx -{:<0
Lkno\laﬁ _ 3)(?@«\1.:("'7-3:0

L’M-Lx = 3 "o 50]14\\—\'0—,5
FaadL = "‘-E
Feadl = */—:;3 J’Qv\.!, = - E
o = n "Ln: L= 2—1‘- S)T
3 3 3 3
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3. Find the number of solutions to the following equations:

a) xtanx =2 —2r <x <2z

EQJ\ X = :L-.
>C
L Solwliong

b) xsin3x = cos3x
bon 22 = L
QAN S0
c) sin*0 + 3cosh =3 0<60<4xr § =
| - st 0 v Leas = 2 N
os?Y — Zeas§ + 2 =0 cos ¥ = |
(cos O —2) Ceas B =) =0
d) (x+3)(3—x)=9cos§x
z 5@\\/&\‘0/\5

Z o S blw\—\‘ >3

§= 0,2, uT
% &b]w\':o-’\i

4. Find the complete set of values for which:

] :TCZTI‘

a) y>0 where y = tanx cos2x 0<x<nm
T~ T T _ N
o- Ty W o4 27 A C;
EC‘\/\ X =+ <+ @ —
— +
os 1 + -
b) y>0 where y = (1 —2sinx)cosx 0<x<n=7m
. \ _ T oer T T _T ST W
S\v\&_;-?‘_ = Z Z 0- 4 3 > 2 b
+ - - - — +
+ + + =) \-) -
c) y<0 where y =(1+ cos2x)cos2x 0<x<n=7m
PUL. ~
Cos 2= = | o— ¢ - T _ zr_m
z
s = T + * S\ I s 2
o= T _ + cas T
5 ¥
d) tanx < sin2x 0<x<n=7m
-T  ba.ost = |
Lt St 23 = l
1_:_37\’ FQ/\)L‘—- '"l
H St LN :"\
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5. The figure shows part of the graph of the curve with equation y = Acos(x + 60)

\2

72< A ces 6o A=k
13: L cos <&+AD>

y = Acos(x°+60°)

N

| 1
“~MIU¥“‘3 - -

v
=

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.

Aco&(i*‘é’oy = -2z
cos (x+b0) = -3

A

o

X4 4D = 15D 2lp SO 570
- 9p 1 S0 LS S0
2 > v

0s)f”"

6. The figure shows part of the graph of the curve with equation y = P + Qcos2x x>0
y
%.5) Kcm 2x
B\/C D\/E F\ .
- | = Leas Zxc

/4
The points (0, -3) and (5,5) lies on the curve. Find the value of P and Q 3

Find the coordinates of the points where the straight line with equation y = 3 meets this graph for

7. Sketch the graph of f(x) =

2.

1 /\

3’_;['/ LkC_OSZBC— ‘DéZc{Lé_t\-ﬂ/
)
-/
- A
cos 1t - Wi gﬁ ‘O/T,T
Ist = =3 /3 3 3
SRR ORI S S 4
3 3 _—

2cos2x for 0 < x < 2x and hence solve f(x) < 1
CLx £ 2T
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8. A curve has equationy = A + ksinx, 0 < x < 2z, where 4 and k are non-zero constants.

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

- A*"\Z__\4
A - ‘Zk
- 1= -k

4.3 = 2 - Lsinx

r

|
5
A

% - LSl
Nl

‘-t) a \3: B PRSP
7( _/: 3__ - LesindC

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 + \/§ ) 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

y
A
y =1+ 2sin(gx + p)
A
/ I / J: }‘I'Z&\'/\ (Za(_'\’140>
'. > = & Zsin S(xno)
0 1‘0 c '\ b
3
© 70 (]\D
+3 = |« ZSIV\? O= |+ ZS\'./\<€D7/+1§D>
. N EY \ - [
S - NSRS & N
b - 601 5014— 6o - 7Zlo
501 - 18D
% <IO’3> b(‘%o,oB 7= 3
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10.
a) Find the greatest value of the function f(x) = (2cos*(4x +9) — 5)? forx € R

o< cos™ (bateq) €1 max = 25
D ¢ Zwsz(ai*‘"‘%iz -
g e 2as?(brn) S -3
b) Find the largest value achieved by ~ f(x) = 3cos’x + 2sinx + 1 forx e R
. V¢ 1%
_ES{AQ‘JL AN S L t\ ¢t 2
_2 Lsx,\"oc_v%s\'«oc_ - %) -3 (st 5> T3 2
\ T L . -_,. -
_'S[’CS\./\DL"E> ‘T\’Z} Mex. C\.\’ SV\DL-—S }/
c) Find the largest value of f(x) = (4sin’x + dcosx + 1)? forx € R
R 2\ 1
p (A—HLOSZDC*L*C‘OS%*;B - (é —-Lt(co_gaL—\‘L> >
= (5+Lkws><-—’—kw5>(—> . oLz ¥ 24
h ol =~
ey DR L
- p LY _ 3\
- QrHLCCO&L'Z zj)
d) Find the minimum value of the function f(x) = 9cos*x — 12cos’x +7 forx € R
& n 2 z
=9 [Cob X - qu + q
2 2 L 7
AL (=) 5 ) ,
T K4
- ‘1(@57‘:&—713> + 2 Ni«a.l—CosJL:z ;
. . . . 3
e) Find the maximum value of 9% — 4(3°""*) + — forx € R
sin X T & 3 3
3= 37Dz qel LT oM
(y-2D"*1 ® T =
-l &siax g ! * 3:3 \1-_1_&-_ _;;
Ley €8 it
I 2
. .. cosx +4
f) Find the minimum value of  f(x) = - forx e R
9+ 6cosx — sinx
L) = eosac+ K [ N
— 2z
- S X -4 M L lo~ cos SC = \
-
Costax_ v buss + 8 S
3
- cCos X Y ——

(Qo> X+ ‘—(> CC’DS:L‘\’ Z>
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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

Boeg orouf A H‘U’?

T
translation by 3 units in the positive x-direction.

Y = Zs{n ac~ _>

c) The curve y = tan x 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 :g’t‘l"am (“%’X.B

d) The curve y = sinx is reflected in the y-axis, translated by 2 units in the negative y-direction
7
and then translated by 2 units in the positive x-direction.

Y= sm/-xﬁ = - sin

g= - em(x-T) -2

e) The curve y = cosx is reflected in the liney = 1
3 = oS
. = =z — o8 x
Relloch m 3-84S =Y
Move MF
/4
f) The curve y = sinx is reflected in the line y = 2 followed by a translation by 3 units in the
negative x-direction.
3 - i X
: s = - Sl
(&Q(:LQ,C‘( h, X - axi = 3
Lt_
Mova up A =
R R — k p‘, 3 L\ gi (5L4EB
Move L \e = a7
N\ 3
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a¥\ B 2 L B A S S S L
S Y 258 (g_‘,]) Z‘SC&"{‘\\ ZS<S+‘3
12a) "?he lengﬁl; of the sides QR, RP and PQ in triangle PQR are s + 1, s, and \/gs
Find the full range of values of s that make angle PRQ an obtuse angle. -1 & @3 §<¢o
ces B 2O § 21+ N U’-“f?“ tyus+| 20 =>S>I+FL
ro2g~(> 0 %—il <= _y+ Jlb-y —
k3 ———
o= 2%yt _ X2
’/B" Q%28 -1 ¢ 28t ls +j§ kol ~ve £>0
b) Atr1ang1e ABC has AB=10cm, angle BAC = 30° and BC = kcm 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 £. ij‘ —lo JZ ~ = Lka(,z — 202 &

% le ]LQ' lo + oL —L’Da(__(f& lo\g%: gd’
(O - = too+>L «to\J'g&, =0 13 ~?oo+300_3_;£._l_?
- <
L0 Lo ot e et - /—kOaL(EB =103 , _ 100 1
y = 100 + Lol 7~D\Eoc_ 3 3
13.

A solid rlght angled triangular prism, with base BEFC, has AB = BC = 2m, and AD =5m.

Find the shortest distance, in metres, along the outside of the prism from B to the midpoint of DF.

E—; < S+E

shec WS"

14. A square based pyramid, with base ABCD, and vertex T has all edges of length 2m.

Find the shortest distance, in metres, along the outer surface of the prism from the midpoint of AB to
the midpoint of CT

C'OWQ\"A.Q)’ EDlA/\ Pbﬁgl}}u, P@M«_S Olo.«& 'Dul(‘lf &uf(:a,(z,

2 4z
(B (+
1+\+§+§_:L\-+E
Lt L

eT = Ja+z

C_T;Z ghoc Lﬂ&" c'\l:d’ anCl
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15. A square 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 ¢ bon 60 = X = 2
| A . ok
) = b \)Z
b2 VYA
f b b5
! l(c’\ & - é\J/—g—- = \ré—' ¢
616 6 ! €
D D
vy e

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.

Find the shortest distance of S from the base PQR. 3
=4 3
A
?

“$DSLQ,LQ—S
= Ao = AP = {7

L= [ RFE—(BY = JST7
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