[Maximum mark: 6] B

Let f(x) = asinbz, for z € R. The following diagram shows part of the graph of f.

(a) (i) Write down the amplitude of f.
(ii) Find the value of a. (3]
(b) (i) Write down the period of f.

(i) Find the value of b. (3]

[Maximum mark: 6] @
Let f(x) = acosbzx, for x € R, where b > 0.

Part of the graph of f is shown on the diagram below.
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(a) Find the value of a. (2]
(b) Find:
(i) the period of f;

(if) the value of b. [4]




[Maximum mark: 7] EQ
Let f(xz) = acosbx + d, for x € R, where b > 0.

Part of the graph of f is shown on the diagram below.
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(a) Find the value of a. 2]
(b) (i) Write down the period of f.
(ii) Find the value of b. 3]
(c) Find the value of d. 2]

[Maximum mark: 6] Eo
A function is defined by f(r) = acos(br) +d, for x € R, where b > 0.

Part of the graph of f is shown on the diagram below.

A

The graph of f has a minimum at A(2, —5) and a maximum at B(4, 3).

Find the value of:

(a) [2]
(b) b [2]
() d 2]




[Maximum mark: 6] E‘

The following diagram shows the curve y = acos(k(x — d)) + ¢ where a, k,d and ¢ are all
positive constants. The curve has a minimum point at (1.5,2) and a maximum point
at (3.5,7).

2 1 6 8
(a) Write down the value of a and the value of ¢. [2]
(b) Find the value of k. 2]
(c) Find the smallest possible value of d, given d > 0. 2]

[Maximum mark: 6] E:,

Let f(x) = 3sin(mz) + 1.

(a) Write down the amplitude of f.
(b) Find the period of f.

(c) On the following grid, sketeh the graph of f, for 0 < & < 4.
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[Maximum mark: 8]
Let f(z) = psin(qz) +r, for x € R,

Part of the graph of f is shown on the diagram below.

The graph of f has a minimum at A(3, —1) and a maximum at B(9, 5).

(a) (i)

(ii) Hence find the value of q.

Find the period of f.

(b) Find the values of:
i m
(ii) .

(e) Solve f(xr) =4, for 0 € < 15.

[Maximumn mark: 6] @

The following diagram shows the curve y = asin(k(x — d)) + ¢ where a,k,d and ¢ are all
positive constants. The curve has a minimum point at (1.5, 1) and a maximum point at (3, 7).

ralue of e,

(a) Write down the value of a and the
(b) Find the value of k.

(¢) Find the smallest possible value of d, given d > 0.

[2]
[2]

[2]




[Maximum mark: 7] —]0

Let f(x) = sin(ur + %) + ¢. The graph of f passes through the point (7—,;,5),
(a) Find the value of q. 13]
(b) Find the maximum value of f. 12]

Let g(z) = sinz. The graph of g is translated to the graph of f by the vector (z)

(c) Write down the values of a and b. 12]

MEDIUM

[ 1
[Maximum mark: 5
The height, h metres, of a seat on a Ferris wheel after ¢ minutes is given by

h(t) = —23.5cos(0.4¢) + 25, for t > 0.

(a) TFind the initial height of the seat. 2]

Once a passenger’s seat is more than 30 m above the ground, there are no trees in view and
they can take unobstructed photographs of a nearby city.

(b) Given that passengers only complete one rotation on the Ferris wheel, calculate how
long they can take unobstructed photographs of the nearby city. (3]




[Maximum mark: 7]

A ball on an elastic string is attached to the ceiling. It is pulled down and released.
As the ball bounces up and down, the length of the elastic string, L cm, is modelled
by the function L = 80 + 30 cos(wt), where ¢ is the time in seconds after release.

(a) Find the length of the string after 1.5 seconds. [2]
(b) Find the minimum length of the string. (2]
(¢) Find the first time after release that the string is 70 cm. (3]

[Maximum mark: 7] gt
I

The Singapore Flyer is a giant observation wheel in Singapore with diameter of 150 metres.
The wheel rotates at a constant speed and completes one rotation in 32 minutes. The bottom
of the wheel is d metres above the ground.

A seat starts at the bottom of the wheel.
(a) After 16 minutes, the seat is 165 metres above the ground. Find d. (2]

After £ minutes, the height of the seat above the ground is given by

h(t) =90 + acos (%1‘), for 0 <t <64

(b) Find the value of a. (2]

(c) Find when the seat is 60 metres above the ground for the third time. (3]













10




11




12

[Maximum mark: 16] %

The London Eye is an observation wheel in England with diameter of 120 metres. The wheel
rotates at a constant speed and completes 2.5 rotations every hour. The bottom of the wheel
is 15 metres above the ground.

120 m

A seat starts at the bottom of the wheel.
(a) Find the maximum height above the ground of the seat. 2]
After ¢ minutes, the height i metres above the ground of the seat is given by

h(t) =75+ acos(bt), b > 0.

(b) (i) Show that the period of ki is 24 minutes.

(ii) Write down the exact value of b. 2]
(¢) Find the value of a. (3]
(d) Sketch the graph of k, for 0 < ¢ < 48. []

(e) In one rotation of the wheel, find the probability that a randomly selected seat is at
least 110 metres above the ground. 5]
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[Maximum mark: 10]

Let g(z) = —4x — % and h(z) =5cosz — 1, for z € R.

(a)
(b)
(c)

(d)

Show that (ho g)(x) = 5cos (—-Lr. - g) - L

Find the range of hog.

. o . om
Given that (ho q)(ﬁ) = 4, find the next value of x, greater than L

for which (ho g)(z) = 4.

The graph of ¥ = (h ¢ g)(x) can be obtained by applying five transformations
the graph of y = cos z. State what the five transformations represent geometrically
and give the order in which they are applied.

2]

2]

[Maximum mark: 16] %

The diagram below shows the graph of f(z) = asin(k(z —d)) + ¢, for 2 <z < 14,

The graph of [ has a maximum at P(5, 15) and a minimum at Q(11,—5).

(a)

(b)

(c)
(d)

Write down the value of:

3 @

(ii) e

(i) Show that k = %

(ii) Find the smallest possible value of d, given d > 0.
Find f'(z).

=

At a point R, the gradient is —%. Find the z-coordinate of R.

[3]

[4]

(6]
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[Maximum mark: 13] @
A function, f, is defined by f(z) =6.2 sin(g(a: — 7.5)) + ¢, for 0 < x <15, where c € R.
(a) Find the period of f. 2]
The function f has a minimum at A(3,11.8) and a maximum at B(12,24.2).
(b) (i) Find the value of c.
(ii) Hence find the value of f(9). [4]
A second function, g, is defined by g(z) = asin(?—;(:r—l*?.?l’))) + b, for 0 <z <15,
where a,b € R.

The function g passes through the points P(1.5,14.5) and Q(14,10.2).

(c) Find the value of @ and the value of b. [5]
(d) Find the value of x for which the functions have the greatest difference. 2]
[Maximum mark: 13| m (b) (i) We have
A function, f, is defined by f(zx) = 6.2sin(%(;r - 7.5])+ ¢ for 0 <x <15, = Sumax + fuuin
where ¢ € R. :
_242+118
(a) Find the period of f. 2] a 2
The function f has a minimum at A(3,11.8) and a maximum at B(12,24.2). =18

(b) (i) Find the value of e.

(if) Hence find the value of f(9). Hl (ii) Evaluating f(z) for x = 9, we get

A second function, g, is defined by g(z) = ﬂsin(%(r+?.25))+ b, for 0 < x <15, £(9) = 6.25in((7/9)(9 — 7.5)) + 18
=6. T =T

where a,b € R.

The function g passes through the points P(1.5,14.5) and Q(14,10.2).
-
(c) Find the value of a and the value of b. [5] 1]

revisionvill (¢) Using the coordinates of points P and Q. we have
(d) Find the value of z for which the functions have the greatest difference. [2] pLads

9(1.5) = 14.5
Mark Scheme g(14) = 10.2

(a) We have or

T_ 2 asin((27/15)(1.5 + 2.25)) + b= 14.5 (1)
9 period

asin((2x/15)(14 + 2.25)) + b = 10.2 2

Hence, solving the system of linear equations (1)-(2) for a and b, we obtain
and [by using G.D.C]
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