Revision (31.01) [210 marks]

1. [Maximum mark: 20]
The function fis defined by f(z) = cos’z — 3 sin’z, 0 <z <m.

(a) Find the roots of the equation f(:c) = 0. (5]
(bi)  Find f1(x). [2]

(b.ii) Hence find the coordinates of the points on the graph of
y = f(x) where fI(z) = 0. [5]

() Sketchthegraphofy = |f(x)
coordinates of any points where f/(m) = (0 and any points

, clearly showing the

where the graph meets the coordinate axes. (4]
(d)  Hence orotherwise, solve the inequality \f(a:)| > 1. [4]
2, [Maximum mark: 9]
z2—10z+5
Letf(a:) = 7% 7 c R, X # —1.
(a) Find the co-ordinates of all stationary points. [4]
(b) Write down the equation of the vertical asymptote. [1]

() With justification, state if each stationary pointisa minimum,

maximum or horizontal point of inflection. (4]

3. [Maximum mark: 16]

Consider the function f(z) = 4;_+22 , T F 2.




(@)  Sketchthegraphofy = f(a:) Onyour sketch, indicate the
values of any axis intercepts and label any asymptotes with
their equations.

(b)  Write down the range of f.

Consider the function g(a:) = 2 4 bx + c.The graph of g has an axis of

symmetry at = 2.

The two roots of g(x) = Oare —% and p,wherep € Q.

(0 Showthatp = %
(d)  Find the value of band the value of c.
(e) Find the y-coordinate of the vertex of the graph of Yy = g(a:)

(f) Find the product of the solutions of the equation

f(z) = g(=).

[Maximum mark: 5]

Solve3 X 9 +5 x 3* -2 =0.

[Maximum mark: 7]
A function g(z) is defined by g(z) = 223 — Tx? + dz — e, where
d, e € R.

a, (3andyare the three roots of the equation g(:c) = O where
a, B, y € R

(@)  Writedown thevalueof & + 3 + 7.

(5]

(1]

(1]

(3]

(2]

(4]

[5]

(1]



A function h(2) is defined by
h(z) = 22° — 112% + 728 + s22 + tz — 20,wherer, s, t € R,

a, Band~yarealso roots of the equation A(2) = 0.

Itisgiven that A (2) = Qs satisfied by the complex number z = p + 3i.

(b)  Showthatp = 1. [3]

Itis now given thath(%) = 0,anda, BEZT, o < Bandy € Q.

(ci)  Findthe value of the product Oz,B. [2]

(c.ii)  Write down the value of & and the value of ,3 [1]

[Maximum mark: 5]

Differentiate from first principles the function f (:E) = 32% — 2. [5]

[Maximum mark: 6]

Let P (z) = 2z* — 1523 + az® 4 bx + c,wherea,b,c € R

(@)  Giventhat (x — 5)isafactorof P (), find a relationship
between a, b and c. [2]

(b)  Given that (az — 5)2 is a factor of P (az) write down the value
of P’ (5). [1]

(©  Giventhat (x — 5)2 isa factor of P (), and thata = 2, find
the values of band c. [3]



10.

11.

[Maximum mark: 7]

The lengths of two of the sides in a triangle are 4 cm and 5 cm. Let 6 be the angle

between the two given sides.The triangle has an area of Svi15 ”215 cm?.

(a) Show thatsin @ = #

(b) Find the two possible values for the length of the third side.

[Maximum mark: 7]
Solve the simultaneous equations

log,6x = 1+ 2log,y
1 + loggx = logg (15y — 25).

[Maximum mark: 7]

The curve C'is given by the equation y = xtan (way)

2+
2—m”

(@ Atthe point (1, 1), show that % -

(b) Hence find the equation of the normal to C' at the point (1, 1).

[Maximum mark: 4]

A sector of a circle with radius 7 cm, where 7" > 0, is shown on the
following diagram.

The sector has an angle of 1 radian at the centre.

(1]

(6]

(7]

(5]

(2]



12.

13.

14.

15.

Iz [4]
Let the area of the sector be A cm? and the perimeter be P cm. Given
that A = P, find the value of 7.
[Maximum mark: 5]
Find the equation of the tangent to the curve y = €2*—3 at the
pointwherez = 0. [5]
[Maximum mark: 7]
A and B are acute angles such thatcos A = % andsin B = %

2v/2 4v5

Show thatcos (24 + B) = —2—{ — 2L75 [7]
[Maximum mark: 4]
Itis given that cosec = %,Where % <0< 32—H.Find the exact
value of cot 6. [4]

[Maximum mark: 8]



16.

17.

18.

Consider the quartic equation

244+ 423 + 822 +80z+400 =0, z € C.

Two of the roots of this equation are @ + biand b + ai, where
a, b el

Find the possible values of a. [8]

[Maximum mark: 7]
Solve the equation2 cos? z + 5 sinz =4, 0 < 2 < 2m. [7]

[Maximum mark: 5]
The cubic equation 3 — kx? + 3k = 0 where k > 0 has roots
a, Banda + .

2
Giventhata S = —kT,ﬁnd the value of k. [5]

[Maximum mark: 20]
Afunction f is defined by f(z) =
xeR, x#—1, ¢ #3.

1

m,where

(a) Sketch the curve y = f(a:), 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. [6]
Afunction gis defined by g(x) = m,wherew eER, x> 3.

Theinverse of gis gfl.



19.

B show thatg_l(x) =1+ % [6]
(bii)  State the domain of g~ 1. [1]

A function h is defined by h(w) = arctan%,whereaz e R

(©  Giventhat (hog)(a) = % find the value of a.

Give your answer in the formp + %\/F,where
p, g rEL 7]

[Maximum mark: 8]

Afunction fisdefined by f(z) = v 1 — z?where—1 < z < 1.
The graph of y = f() is shown below.

J.!'

M

W

(a) Show that f isan odd function. [2]
(b)  Therangeof fisa < y < b,wherea, b € R.

Find the value of @ and the value of b. [6]



20.

21.

[Maximum mark: 19]

(a)

(b)

__ 1-tan®6
Show thatcot 260 = 5 ==
Verify thatz = tan @and x = — cot 0 satisfy the equation

z? + (2cot 20)x — 1 = 0.

Hence, or otherwise, show that the exact value of

tan{s =2 — V3.

Using the results from parts (b) and (c) find the exact value of
tangy — cotoy.

Give your answer in the form a + b3 where abe .

[Maximum mark: 8]

Afunction f is defined by f(z) =

The graph of Yy = f(w) has a vertical asymptote and a horizontal asymptote.

2z—1
z+1 7

wherex € R, x # —1.

Write down the equation of the vertical asymptote.
Write down the equation of the horizontal asymptote.
On the set of axes below, sketch the graph of y = f().

On your sketch, clearly indicate the asymptotes and the
position of any points of intersection with the axes.

(1]

[7]

(5]

(6]

(1]

(1]



22,

23.

24.

—1

ac+1 <2

() Hence,solve the inequality 0 <

2|z|—1

(d)  solve the inequality 0 < )

[Maximum mark: 5]
Solve the equation log; v/ =
x> 0.

2log 7+ 10g3(4$ ) where

[Maximum mark: 7]

The equation 3pz? + 2px + 1 = p has two real, distinct roots.

(a) Find the possible values for p.

(b) Consider the case whenp = 4.The roots of the equation can

be expressed in the form x = %\/ﬁ,wherea € 7Z.Find the

value of a.

[Maximum mark: 7]

(3]

(1]

(2]

(5]

(5]

(2]



25.

Consider the curve with equation (:c2 + yz) y? = 4x% where
x> 0and -2 <y < 2.

Show that the curve has no local maximum or local minimum points
forx > 0.

[Maximum mark: 7]

Consider the equation 2* + pz® + 5422 — 1082z 4 80 = Owhere z € C
andp € R.

Three of the roots of the equation are 3 + i, avand @, whereax € R.

(a) By considering the product of all the roots of the equation, find
the value of cx.

(b) Find the value of p.
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