Revision (no GDC) [190 marks]

1. [Maximum mark: 5] SPM.1.SL.TZ0.1
The following diagram shows triangle ABC, with AB =6 and AC = 8.

diagram not to scale

B
6
A C
8
(a) Given that cOS fi = % find the value of Sin fi [3]
(b) Find the area of triangle ABC. [2]
2. [Maximum mark: 5] SPM.1.SL.TZ0.5
. _ x+3
The functions f and g are defined such that f () = #,= and
g(x) =8z +5.
(@)  Showthat(go f) (z) = 2z + 11. 2]
(b)  Giventhat (g o f) ! (a) = 4,find the value of a. [3]
3. [Maximum mark: 5] EXN.1.SL.TZ0.2

Solve theequation2 In & = In 9 + 4.Give youranswerin the
formx = pe?wherep, q € Z™. [5]



[Maximum mark: 6] EXN.1.SL.TZ0.4
The first three terms of an arithmetic sequence are 1, du; — 8and 3uj + 8.

(@)  Showthatu; = 4. (2]
(b) Prove that the sum of the first 12 terms of this arithmetic

sequence is a square number. [4]
[Maximum mark: 5] 24N.1.SL.TZ1.2

Points A and B lie on a circle with centre O and radius 7 cm, where

AOB = 0. 75 radians.

This is shown on the following diagram.

diagram not to scale

B
0.75
o A
The area of sector OAB is 6 cm?.
(a) Find the value of 7. [3]
(b)  Hence, find the perimeter of sector OAB. [2]
[Maximum mark: 6] 24N.1SL.TZ1.6

For a particular arithmetic sequence, 119 = 14 and So5 = 200.

Find the value of k such thatu, = 0. (6]



[Maximum mark: 14] 24N.1.SL.TZ1.8
The function f is defined as f(x) = log, (8x),wherez > 0.

(a) Find the value of

@i f(2) [2]
(a.ii) f(%) [1]
(b)  Find an expression for f (). [4]
(c) Hence, or otherwise, find f_l(O). [1]

The graphof y = f (4:1’,‘2) can be obtained by translating and stretching the
graph of y = log, .

(d) Describe these two transformations specifying the order in
which they are to be applied. [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)  Show that s> = at. [2]
The first term of both sequences is a.

Itisgiventhatq =t = 1.

() Showthatp > % [2]



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

(d) Write down the first four terms of the
(di)  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 U, arett1 = 9+ 1n 9, us = 5 + In 3, and
ug=1+1In1.

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

In 3. (3]
(ei)  showthat 310, = —90 — 25In 3. [3]
[Maximum mark: 7] 23N.1.SL.TZ1.1

Consider the function f(z) = a sin (bx)witha, b € Z*.Thefollowing
diagram shows part of the graph of f.



10.

11.

" s C Y S LY R = N |
T ——
I
| ——
—
|

e
Y
=

|
P [
=
|
4
L |

w

1A
LA

1A

(|
[t
|
=1
e
o
bl |
|t
e
-‘--‘-“'-h_
e

]
I

—
i
—
™ —
1
~—

—

=1 G n
_—
]
—
e

\

b

(a) Write down the value of a. [1]
(bi)  Write down the period of f. [1]

(b.ii) Hence, find the value of b. [2]

(c) : 1
Find thevalueoff (ﬁ) [3]

[Maximum mark: 5] 23N.1.SL.TZ1.2

Consider the functions f(z) = = + 2and g(z) = 2 — k? where kisa
real constant.

(a) Write down an expression for (g o f) (w) (2]

(b)  Giventhat(go f)(4) = 11,find the possible values of k. 3]

[Maximum mark: 7] 23N.1.SL.TZ14



12.

13.

The sum of the first 1 terms of an arithmetic sequence is given by
S, = pn2 — gn, where p and q are positive constants.

Iltis given that S5 = 65 and Sg = 96.

(a) Find the value of p and the value of g.

(b) Find the value of ug.

[Maximum mark: 6]

In the following triangle ABC, AB = \/15 cm, AC = 16cm
and cos B;‘:C = %

diagram not to scale

«fﬁ cm

A C
16em

Find the area of triangle ABC.

[Maximum mark: 15]
The functions f and g are defined by

7
f(z) =In (22 — 7),wherex > 3
g(x) =2Inz —Indwherex >0, dc R,

(a) State the equation of the vertical asymptote to the graph of
y = g(z).

(5]

(2]

23N.1.SL.TZ1.5

(6]

23N.1.SL.TZ1.8



(1]

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

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

z? —2dz + 7d = 0. [4]
(bii) Hence, show thatd? — 7d > 0. [3]
(b.ii) Find the range of possible values of d. [2]

The following diagram shows parts of the graph Yy = f(:l)) andy = g(m)

W

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

(0  Inthecase whered = 10, find the value of ¢ — p. Express
your answer in the form a\/b_, wherea, b € Z™. [5]

[Maximum mark: 7] 23M.1.SLTZ1.2
The function f is defined by f(x) = % forx € R,z # 2.



15.

16.

(@)  Findthe zero of f(a:)

(b) Forthe graphof y — f(a?) write down the equation of
(b.i)  thevertical asymptote;

(b.ii) the horizontal asymptote.

(©  Findf ! (x),the inverse function of f(x).

[Maximum mark: 14]
Consider the arithmetic sequence w1, U9, Us, ....

(2]

(1]

(1]

(3]

23M.1SL.TZ1.8

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

(@.i)  Find the sum of the first five terms.

(aii) Giventhat, S = 60, find ug.

(b) Find uy.

(0 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]
The functions f and g are defined forx € IR by

f(z) = ax + bwherea,b € Z

g(z) =2 +z+3.

(2]

(2]

(2]

(3]

(3]

(2]

23M.15L.TZ2.6



17.

Find the two possible functions f such that
(go f)(z) = 42? — 14z + 15.

[7]

[Maximum mark: 5] 23M.1.SL.TZ23
A function f is defined by f(a:) =1- ﬁ,wherea} e Rz #2.

(a) Thegraphof y = f(a:) has a vertical asymptote and a

horizontal asymptote.

Write down the equation of
(a.i)  thevertical asymptote; [1]
(a.ii)  the horizontal asymptote. [1]

(b) Find the coordinates of the point where the graph of
Y= f(a:) intersects

(bi) the y-axis; [1]
(b.ii) the x-axis. [1]

() On the following set of axes, sketch the graph of y —= f(x),
showing all the features found in parts (a) and (b).



g (1)
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18. [Maximum mark: 6] 23M.1.SL.TZ2.1
The following diagram shows a circle with centre O and radius 4 cm.

diagram not to scale

The points P, Q and R lie on the circumference of the circleand POR = 6,
where @ is measured in radians.

Thelength of arc PQRis 10 cm.



19.

20.

(a) Find the perimeter of the shaded sector. [2]

(b)  Find 6. [2]
(c) Find the area of the shaded sector. [2]
[Maximum mark: 15] 22N.1.SL.TZ0.8

Calculate the value of each of the following logarithms:

(@i)  log, %. [2]
(aii) logg 3. [2]
(aiii) log /3 81. [3]

Itis given thatlog , @ = 3,wherea, b € R™, ab # 1.

(bi) Showthatlog,, b = —2. [4]
.. 3/5

(i) Hence find the value of log % [4]

[Maximum mark: 16] 22N.1.SL.TZ0.7

(a) The graph of a quadratic function f has its vertex at the point
(3, 2)anditintersects the Z-axisat & = 5.Find f in the form

f(a:) = a(x — h)2 + k. 3]

The quadratic function gis defined by g(x) = pr? + (t — 1)x — pwhere
x € Randp, t € R, p # 0.

In the case where g(—3) = g(1) = 4,



21.

22,

23.

(b.i)  find the value of p and the value of .
(b.ii) findtherangeof g.

() Thelinearfunction jisdefined by j(z) = —x + 3pwhere
x € Randp € R, p # 0.

Show that the graphs of j(z) = —x + 3pand
g(z) = pm2 + (t — 1)x — phave two distinct points of
intersection for every possible value of pand t.

[Maximum mark: 7]
Consider f(x) = 4 sin z + 2. 5and

g(z) =4 sin(z — 37”) + 2.5 4 g, wherex € Randg > 0.

The graph of g is obtained by two transformations of the graph of f.

(a) Describe these two transformations.
(b)  The y-intercept of the graph of gisat (0, 7).

Giventhatg(z) > 7,find the smallest value of 7.

[Maximum mark: 5]

Find the least positive value of 2 for which cos <% + %) = %

[Maximum mark: 6]

Afunction f is defined by f(z) = 2z _1

r+1 7’

wherex € R, x # —1.

(4]

(3]

(6]

22M.1SL.TZ1.6

(2]

(5]

22M.1SL.TZ25

(5]

22M.1SL.TZ2.4

The graphof Yy = f(a:) has a vertical asymptote and a horizontal asymptote.



(a.i)  Write down the equation of the vertical asymptote. [1]
(a.ii)  Write down the equation of the horizontal asymptote. [1]
(b)  Onthe set of axes below, sketch the graph of y = f(a:)

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

—6 -4 -2 D_ 2 4 6
Lo
]
-] (3]
(c) Hence, solve the inequality 0 < % < 2. [1]
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