Revision set (Paper 1) [297 marks]

1. [Maximum mark: 5] SPM.1.AHL.TZ0.4
The following diagram shows the graph of y = f (w).The graph has
a horizontal asymptote atyy = — 1.The graph crosses the x-axis at
x = —landz = 1,andthe y-axisaty = 2.
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On the following set of axes, sketch the graph of y = [ f ()] 241
, clearly showing any asymptotes with their equations and the
coordinates of any local maxima or minima.
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[Maximum mark: 8] SPM.1.AHL.TZ0.9
The function fisdefined by f (z) = e** — 6e” + 5, z € R, = < a.The
graphofy = f (:B) is shown in the following diagram.
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(a) Find the largest value of a such that f has an inverse function. (3]

(b)  Forthisvalue of @, find an expression for f ~1 (), stating its
domain. [5]

[Maximum mark: 5] EXN.1.AHL.TZ0.6

.. . . 2z cos (a:z)
Use I'Hopital’s rule to determine the value of lim Stz |
z—0 an x

(5]



[Maximum mark: 5] EXN.1.AHL.TZ0.7
Consider quadrilateral PQRS where [PQ)] is parallel to [SR/].

e N
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InPQRS,PQ = z,SR = 4, RSP = aand QRS = 8

Find an expression for PSinterms of , y, sin Sandsin (a + f). [5]
[Maximum mark: 21] EXN.1.AHL.TZ0.11
Afunction fisdefined by f(x) = %—&—2’ z € R

(a) Sketch the curvey = f(a:) clearly indicating any asymptotes
with their equations and stating the coordinates of any points
of intersection with the axes. (4]

The region R is bounded by the curve y = f(CI:), the -axis and the lines
z = 0andz = 1/6.Let A be the area of R.

(b) Show that A = \/EH. [4]
Thelinex = k divides R into two regions of equal area.
() Findthevalueof k. [4]

Let  be the gradient of a tangent to the curve y — f(a:)



6

(d) Show that = —

(z2+2)* [2]

(e) . 27 /2

Show that the maximum value of M is 554/ 5. [7]
[Maximum mark: 8] EXM.1.AHL.TZ0.1
Let f(a:) = 1+x2 for—1 < x < 1.Use partial fractions to find
ff (a:) dx. [8]
[Maximum mark: 9] EXM.1.AHL.TZ0.6

_ z’-10z+5

Letf(a:) = %, rEeER, x 7& —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]
[Maximum mark: 11] EXM.1.AHL.TZ0.2
f 1
Con5|derthe|ntegrallf P dx fort > 1.

(a) Very briefly, explain why the value of this integral must be
negative. [1]

z+x?

(b)  Express the function f (:B) = in partial fractions. [6]

(c) Use parts (a) and (b) to show that In (1 + t) —Int <In2. [4]



9. [Maximum mark: 8] EXM.1.AHL.TZ0.4

— 2z+6
Letf(iL‘) = m, x e R.
(@)  Showthat f (a:) has no vertical asymptotes. [3]
(b) Find the equation of the horizontal asymptote. [2]
(c) L
Find the exact value offf () dx, giving the answer in the
0
formlngq, q € Q. [3]
10.  [Maximum mark: 9] EXM.1.AHL.TZ0.5
2_Fp—
Let f (z) = 222212 g e R, o # 2.

(@)  Findall the intercepts of the graph of f () with both the
and Y axes. (4]

(b) Write down the equation of the vertical asymptote. [1]

(0 Asx — 300 the graph of f (:I:) approachesan oblique
straight line asymptote.

Divide 222 — 5z — 12by & + 2 to find the equation of this
asymptote. [4]

11. [Maximum mark: 5] 24M.1.AHL.TZ1.2
Itis given thatlog,q @ = %,wherea > 0.

Find the value of



@  logyy (2): [2]

(b)  logigpo @ [3]

[Maximum mark: 7] 24M.1.AHL.TZ1.4
Consider the functions f(z) = cos x and g(x) = sin 2z, where
0<z<nm

The graph of f intersects the graph of g at the point A, the point B (%, 0)

and the point C as shown on the following diagram.

(a) Find the 2-coordinate of point A and the z-coordinate of
point C. [3]

The shaded region R is enclosed by the graph of f and the graph of g between
the points B and C.

(b)  Findthearea of R. [4]



13.

14.

[Maximum mark: 5] 24M.1.AHL.TZ1.5
Consider a geometric sequence with first term 1 and common ratio 10.

S, is the sum of the first 1 terms of the sequence.

(@) Find an expression for Sy, in the form a"b—l ,where
a, be Z™. [1]
(b) Hence, show that
10(10™"—1)—-9
S1+85 +S3+...+85, = ( 81) ” [4]
[Maximum mark: 6] 24M.1.AHL.TZ1.9
The graphof y = f(|x|) for—6 < & < 6isshown in the following
diagram.
1
4_
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(@)  Onthefollowing axes, sketch the graph of y = |f(‘:13‘)| for
—6<x<6.

(2]

Itis given that f isan odd function.

(b)  Onthefollowing axes, sketch the graph of y = f(a:) for
—6<x<60.

4]

[2]

Itis also given thatf04 f(lz]) d x = 1.6.

(c) Write down the value of

@ 0 @) da 2



15.

16.

i [%,(f(|e]) + f(z)) d a. (1]

[Maximum mark: 16] 24M.1.AHL.TZ1.10

Consider the function f(z) = 4;j22 , T F£ 2.

(@)  Sketchthegraphofy = f(a:) Onyour sketch, indicate the
values of any axis intercepts and label any asymptotes with
their equations. [5]

(b)  Write down the range of f. [1]

Consider the function g() = x2 + bz + c.The graph of g has an axis of
symmetry atx = 2.

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

() Showthatp = % [1]
(d)  Findthe value of b and the value of c. [3]
(e)  Findthe y-coordinate of the vertex of the graph of y = g(a:) [2]
(f) Find the product of the solutions of the equation

f(z) = g(x). [4]
[Maximum mark: 17] 24M.1.AHL.TZ1.11

Consider the polynomial P(z) = 3z% + 522 + = — 1.

(@)  Showthat (z 4 1)isafactorof P(x). [2]
(b) Hence, express P(w) as a product of three linear factors. [3]

Now consider the polynomial Q(x) = (z 4+ 1)(2z + 1).



17.

18.

(c) Expressﬁ in the form :r:f—l + 2xE—}H ,where A, B € 7. 3]

(d) Hence, or otherwise, show that

1 _ 4 2 1

(z+1)Q(z) ~— 2z+1 z+1 (at+1)2 : [2]

1
(&) Hence,find [ eIt d z. [4]
: : P(z)

Consider the function defined by f(w) = m,where
x# -1, x # —%.
(f) Find
) lim f(z) [2]
(fii) :}Ln;o f(z). 0
[Maximum mark: 4] 24M.1.AHL.TZ21
Solvetan (2 —5°) = 1for0°< x < 180°. (4]
[Maximum mark: 7] 24M.1.AHL.TZ2.7

A function g() is defined by g(z) = 223 — Tx? + dz — e, where
d, e € R.

@, [and-yare the three roots of the equation g(x) = 0 where
a, B, v R
(a)  Writedown thevalueof & + (3 + 7. [1]

A function h(2) is defined by
h(z) = 225 — 112* + 723 + 522 + tz — 20,wherer, s, t € R.



19.

20.

o, [andyarealso roots of the equation h(z) = 0.

Itis given that h(z) = (s satisfied by the complex number z = p + 3i.
(b)  Showthatp = 1. [3]

Itisnowgiventhath(%) =0,anda, BEZT, a < Bandy € Q.

(ci)  Find the value of the product a3. [2]

(cii)  Write down the value of cx and the value of 3. [1]

[Maximum mark: 6] 24M.1.AHL.TZ2.8
TLJA o~ [} s sec4 QE*COS2 T

Use I'Hépital’s rule to find glclg(l) R e 6]

[Maximum mark: 16] 24M.1.AHL.TZ2.10

Consider the arithmetic sequence a, p, ¢q...,wherea, p, q # 0.

(@)  Showthat2p — q = a. [2]

Consider the geometric sequencea, S, t...,wherea, s, t # 0.

(b)  Showthats? = at. [2]
The first term of both sequences s a.

ltisgiventhatq =t = 1.

(0  Showthatp > % [2]

Considerthe case wherea = 9, s > Qandqg =t = 1.

(d) Write down the first four terms of the



21.

22,

(d.i) arithmetic sequence; [2]
(d.ii) geometric sequence. [2]

The arithmetic and the geometric sequence are used to form a new arithmetic
sequence U,.

The first three termsof up aret; = 9 +1In 9, us =5+ 1n 3, and
ug=1+1In1.

(ei)  Find the common difference of the new sequence in terms of

In 3. (3]
(ei)  showthat 310, = —90 — 25 In 3. 3]
[Maximum mark: 6] 23N.1.AHL.TZ1.4

In the following triangle ABC, AB = /6 ¢cm, AC = 10 cm
and cos BAC = %

diagram not to scale

B
\/gCII'l
A C
10cm
Find the area of triangle ABC. (6]
[Maximum mark: 5] 23N.1.AHL.TZ1.7

Itis given thatz = b —+ qi satisfies the equation
22 +iz = —p + 25i,wherep, ¢ € R.



23.

24.

25.

Find the value of p and the value of q. (5]

[Maximum mark: 9] 23N.1.AHL.TZ1.8
@  Find [z (In 2)* dz [6]
(b) Hence, show that

[! 2(n 2)’de = 32(In 2)* — 16 In 2 + 22 3]
[Maximum mark: 8] 23N.1.AHL.TZ1.9

tn 2

Consider the function f(x) = %ﬁkx),wherem # 0andk € R,
(a) Show that fis an even function. [2]

(b)  Given that }Ef(l) f(zc) = 16, find the value of k. 6]

[Maximum mark: 15] 23N.1.AHL.TZ1.10
The functions f and g are defined by

_ 9
f(z) =In (22 — 9),wherez >
g(z) =2Inz —Indwherex >0, d e R,

(a) State the equation of the vertical asymptote to the graph of
y = g(). [1]

The graphsof y = f(ac) andy = g(:l:) intersect at two distinct points.

(b.i)  Show that, at the points of intersection,

x2 — 2dz + 9d = 0.



26.

27.

[4]
(bii) Hence show thatd?> — 9d > 0. [3]
(b.ii) Find the range of possible values of d. [2]

The following diagram shows part of the graphs of y = f(x) andy = g(w)

The graphsintersectat = pand r = g,wherep < q.

(c) In the case where d = 10.find the value of ¢ — p.Express

your answer in the form ofa\/g,where,a, becZ*. [5]
[Maximum mark: 6] 23M.1.AHL.TZ1.3
Solve cos 2x = sin x,where — < x < 7. (6]
[Maximum mark: 5] 23M.1.AHL.TZ1.6
The side lengths, £ cm, of an equilateral triangle are increasing ata

rateof4 cm s 1.



28.

29.

Find the rate at which the area of the triangle, A sz, isincreasing

when the side lengths are 5\/§ cm. -
5

[Maximum mark: 6] 23M.1.AHL.TZ1.7
ConsiderP(z) =4m — mz+ %22 — 23 wherez € Cand
meRT.

Given that 2 — 3iisa factor ofP(Z),ﬁnd the roots ofP(z) = 0. [6]

[Maximum mark: 19] 23M.1.AHL.TZ1.11
Consider the following diagram, which shows the plan of part of a house.

diagram not to scale



6m

—1m

A narrow passageway with % m width is perpendicular to a room of width 6 m.

There is a corner at point C. Points A and B are variable points on the base of
the walls such that A, C and B lieon a straightline.

Let L denote the length AB in metres.

Let & be the angle that [AB] makes with the room wall, where 0 < v < %
(@  ShowthatL = 3sec a + 6 cosec .

(b.i)  Find g—i’
(b.ii)  When % = 0, show that@ = arctan 2.

d2

(c.i) : L
Find da2 -

.. 2
(cii)  when o = arctan 2, show that % = 475’\/3.
(d.i)  Hence, justify that L isa minimum when o = arctan 2.

(d.ii) Determine this minimum value of L.

(2]

(1]

(4]

(3]

(4]

(1]

(2]



30.

31.

Two people need to carry a pole of length 11. 25 m from the passageway into
the room. It must be carried horizontally.

(e) Determine whether this is possible, giving a reason for your
answer. [2]

[Maximum mark: 6] 23M.1.AHL.TZ1.5
The function f is defined by f() = sin gz, where ¢ > 0.The following

diagram shows part of the graph offforO < x < 4m, where x isin radians.

There are Z-interceptsatz = 0, 2m and 4m.

y
4
3
2
1
0 X
1 m EWIM Sm 6m
-2
-3
—4
(a) Find an expression for 1m in terms of q. [2]

The function g is defined byg<x) = 3 sin %,foro <z < 6m.

(b) On the axes above, sketch the graph of g. [4]

[Maximum mark: 14] 23M.1.AHL.TZ1.10
Consider the arithmetic sequence w1, U9, U3, ....

The sum of the first 72 terms of this sequence is given by S,, = n? + 4n.



32.

(a.)  Find the sum of the first five terms.
(aii) Giventhat Sg = 60, find ug.
(b) Finduy.

() Hence or otherwise, write an expression for U, in terms of 7.

Consider a geometric sequence, Uy, where V9 = U1 and V4 = Ug.

(d) Find the possible values of the common ratio, 7.

(e)  Giventhatvgg < 0,find vs.

[Maximum mark: 7]

horizontal asymptote y = —2.

>
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Consider the function g(:c)

(2]

(2]

(2]

(3]

(3]

(2]

23M.1.AHL.TZ1.8
Part of the graph of a function, f, is shown in the following diagram.The graph
ofy = f(x) hasay-interceptat (0, 3),an z-interceptat (a, 0)anda



(a) On the following grid, sketch the graph of y = g(a:) labelling
any axis intercepts and giving the equation of the asymptote.

=2

[4]
) Findthe possible values of k such that <g(a:)) ? = khas
exactly two solutions.
[3]
33. [Maximum mark: 6] 23M.1.AHL.TZ2.4
The following diagram shows part of the graph of y = 1;21_:1_2 for
xz > 0.
y

S
r

W




34.

The shaded region R is bounded by the curve, the Z-axis and the line
r =c
Theareaof Risln 3.
(6]
Find the value of c.

[Maximum mark: 7] 23M.1.AHL.TZ2.8
The functions f and g are defined by

flx) =cosz,0<z< &

g(x) =tanz,0 < z <

T

Thecurvesy = f(w) andy = g(m) intersect ata point P whose -
coordinateis k,where ) < k < %

(a) Show thatcos? k = sin k. [1]

(b)  Hence, show that the tangentto the curve Yy = f(a:) at P and
the tangentto the curve Yy = g(w) at P intersect atright
angles. [3]

Find the value of sin k. Give your answer in the form —a+c\/b ,

wherea,c € Zandb € Z™T. [3]
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