Exercise @

1 Sketch, in the interval —540° = @ = 540°, the graphs of:
a y=secl b y=cosecl ¢ y=cotd

2 a Sketch, on the same set of axes, in the interval —x = x = 7, the graphs of y =cotx and
y=-=x.
b Deduce the number of solutions of the equation cotx + x = 0 in the interval -7 < x < =,

3 a Sketch, on the same set of axes, in the interval 0 < 6 < 360°, the graphs of y = sec# and
y = —cosf.
b Explain how your graphs show that sec @ = —cos # has no solutions.

4 a Sketch, on the same set of axes, in the interval 0 = @ = 360°, the graphs of y = cot @ and
‘ y = sin 20.
b Deduce the number of solutions of the equation cot @ = sin 28 in the interval 0 = § = 360°.

5 a Sketch on separate axes, in the interval 0 < § < 360°, the graphs of y = tan8 and
y = cot(é + 90°).
b Hence, state a relationship between tan & and cot(6 + 90°),
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5 a Sketch on separate axes, in the interval 0 = 6 = 360°, the graphs of y = tan § and
y = cot(@ + 90°).
b Hence, state a relationship between tan # and cot(@ + 90°),
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@ 6 n Describe the relationships between the graphs of:

| y= um(l) + 115) and yr= tan i = cot(=0) und y = col ¢
i y= coscc((l + 3‘-) and ) = cosee ! Iv y= scc({) - -75) und p = seell
; 4 ¢ 4

b By considering the graphs of y = um(() + —.,7!) y=col(=0), y= cuscc(ll oI ‘1;) and y = scc((l .

state which pairs of functions are equal,

@ 7 Sketch on separate axes, in the interval 0 == 0 == 360°, the graphs of’
n y=sec2l b y=-cosecl ¢ p=1secl

d = cosec(? - 30°) e y=2sec (=060 { y=cosce(20+ 60°)

g ) ==col (20) h yp=1=2sccl

In cach case show the coordinates of any maximum and minimum points, and of any points :

which the curve meets the axes.

8 Write down the periods of the following functions. Give your answers in terms of .

a sec 3 b cosecy ¢ 2cotl d see(=0)

@ 9 a Sketch, in the interval =2% = x = 27, the graph of y = 3 + Scosec.y, (3 mark

b Hence deduce the range of values of & for which the equation 3 + Scosecx = &
has no solutions. (2 mark
@ 10 a Sketch the graph of =1+ 2 secd in the interval -7 = 0 = 27, (3 mark
b Write down the ¢-coordinates of points at which the gradient is zero. (2 mark

¢ Deduce the maximum and minimum values of ———-l—, and give the smallest

1 +2sect

(4 mark

positive values of @ at which they occur.
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Exercise @

I Rewrite the following as powers of see 0, cosec @ or col 4,

A == & X . P | = sin’0
sin'0 tan“o 2eos’ () sin’ ()
secl) / \ 2 cosee’ 0 tun’ 0
*OSCC ) ) g —— ot
¢ cos'o Phboho il Viant) cosd)

2 Write down the value(s) of cot x in each of the following equations,
. siny _cosy
n Ssinx=dcosy b tany = -2 Yl Y

3 Using the definitions of see, cosee, cot and tan simplify the following expressions.

n sinfcoto b tandcotl
¢ tan 20 cosec 20 d cosOsind (cot 0 + tan 0)
¢ sin'x cosecx + cos' yseex f secA = scedsin A

g sec? x costx + col.x coseex sin' x

@ 4 Prove that:

n cosO+sin0tanl = secl b cot® + tan 0 = cosee 0 secl
¢ cosecl = sin0 = coslcotl d () =cos x)(] + sec.x) = sinx tan x
COs X | - sinx cos sin 0
B | =2secy
| =sinx  COSX l4+cotf 1 +tand

n

QIRYS (e o ¢

‘g
| A | — Sa & los @ CoS& >
c-&

= Co“eq@—




[(F> j Cosec 6 cot B~ S

_ & L
- [Sl-—?@x il %/oaf@)

—~ \ 4 ~
" [ am 7 e

Colec

ZC) Z S'l:z'r- _ Cas X

—_—

R e = cKx
3 < (o‘E‘x

¢ ot x

2
v = cot

-:%—E - CO'IL?(

3 Using the definitions of see, cosee, cot and tan simplify the following expressions,

a sinfcotd b tantcot
¢ tan 20 cosce 20 d cos0sin@ (cotl + tan0)
¢ sin'xcoseex + cos' xsecw f secAd=scedsin®A

g sec’ x cos'x + col x cosec x sin' x
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