Trigonometry [134 marks]

1. [Maximum mark: 5] 22M.SL.TZ2.5
. ... . T i _ 1

Find the least positive value of T for which COS(7 + g) = 5]

2. [Maximum mark: 6] 23M.1.AHL.TZ1.3

Solve cos 2x = sin x,where —m < & < T. (6]

3. [Maximum mark: 5] 18M.2.AHL.TZ1H_3

Let f (z) = tan (z + m)cos (z — &) where0 < z < .

Express f (:C) in terms of sin & and cos . [5]
4. [Maximum mark: 7] 21N.1.SL.TZ0.6
2_Br—
(@ showthat2z — 3 — aﬁl = 2xmff Sz eR, x #1

[2]
(b) Hence or otherwise, solve the equation

2sin20 -3 — —2—=0fr 0<0<m, 0+ 7. [5]

5. [Maximum mark: 7] 22M.ASLTZ1.4

Consider the functionsf(a:) = \/§ sin x + cos xwhere) < z < 7

andg(z) = 2z wherex € R.

(@  Find (f o g)(x). [2]



10.

(b)  Solve the equation (f o g)(x) = 2 cos 2x where

0<z<m [5]
[Maximum mark: 8] 21M.1SLTZ1.6
(a) Show that

sin 2z + cos 2z — 1 = 2 sin z(cos z — sin x). [2]

(b) Hence or otherwise, solve
sin 2x +cos 2z — 1 + cos x — sin x = O for

0 <z <2m

[6]
[Maximum mark: 5] 18M.1.AHL.TZ1.H_8
Leta = sinb, 0 <b < 7.
Find, in terms of b, the solutionsof sin 2 = —a, 0 <z < 7. [5]
[Maximum mark: 4] 21TM.1.AHL.TZ1.6
Itis given that cosec = %,where 3 <6< 3TH.Find the exact
value of cot 6. [4]
[Maximum mark: 7] 21M.1.AHL.TZ2.2
Solve the equation 2 cos’z+Hsinz = 4, 0 <z <2m (7]

[Maximum mark: 8] 19N.1.SL.TZ0.S_6



11.

12.

13.

Let f (z) = 4 cos (%) + 1,for0 < & < 671.Find the values of

mforwhichf(a:) > 2\/§—|— 1. (8]
[Maximum mark: 7] 19N.1.AHL.TZ0.H_4
A and B are acute angles such thatcos A = % andsin B = %

Show thatcos (24 + B) = —22—*? — %. [7]
[Maximum mark: 7] 18N.1.AHL.TZ0.H_3

Consider the functiong () =4 cosz + 1, a < x < 5 Wherea < 7.

(@)  Fora = —%,sketchthe graphof y = g (). Indicate clearly
the maximum and minimum values of the function. [3]
(b) Write down the least value of @ such that g has an inverse. [1]

(ci)  Forthe value of a found in part (b), write down the domain of

gl [1]
(cii)  Forthe value of a found in part (b), find an expression for

g " (). [2]
[Maximum mark: 19] SPM.2.AHL.TZ0.12
a _ 1-tan?6
(@ Showthatcot 20 = <2225 [1]
(b)  Verifythatz = tan @and x = — cot @ satisfy the equation

z? + (2cot 20)z — 1 = 0. [7]
(c) Hence, or otherwise, show that the exact value of

tan 75 =2—4/3



(5]

(d) Using the results from parts (b) and (c) find the exact value of
tano; — cotoy.
Give your answer in the form a + by/3 where a,b € Z. [6]
14. [Maximum mark: 19] 21M.1.AHL.TZ2.12
The following diagram shows the graph of y = arctan(2a: + 1) + % for
x € R, with asymptotesaty = —% andy = %TH.

Describe a sequence of transformations that transforms the
graph of y = arctan x to the graph of

Y= arctan(Zw + 1) —+ % forx € R. (3]

1—pq
wherep, ¢ > Oandpg < 1. [4]

Show thatarctanp + arctang = arctan(p—H)



15.

(©  verify thatarctan (2 + 1) = arctan ( p )+% for
reR, z>0.

(d) Using mathematical induction and the result from part (b),

1
2r2

) = arctan( L )for

n
prove that rglarctan ( —]

nezr.

(3]

[9]

[Maximum mark: 20] 22M.1.AHL.TZ2.11

Afunction fis defined by f(z) =
xrEeR, z#—1, x #3.

1
T 973 ,Where

(@)  Sketchthecurvey = f(x),clearly indicating any asymptotes
with their equations. State the coordinates of any local
maximum or minimum points and any points of
intersection with the coordinate axes.

1
z2—-2x—3"

A function gis defined by g(x) =
Theinverse of gis g_l.

(b.i) Showthatg_l(w) =1+ —”4‘1";“6

(b.ii)  State the domain ofg_l.

Afunction h is defined by h(z) = arctan<, wherex € R.

(0 Given that (h o g) (a) = %, find the value of a.

Give your answer in the form p + %\/F,where
+
p,q rel’.

wherex € R, x > 3.

(6]

(6]

(1]

(7]
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