TRIGONOMETRIC
GRAPHS
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Question 1 (*%)

Sketch the graph of

y=cos2x, 0°< x<360°.

The sketch must include the coordinates of all the points where the graph meets the
coordinate axes.

graph

Question 2 (**+)

Sketch on separate diagrams the graph of
a) y=sin3x°, 0<x<360.
b) y=3+sinx°, 0<x<360.

The sketches must include the coordinates of all the points where each of the graphs
meets the coordinate axes.

graph
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Question 3 (**+)

Sketch on separate diagrams the graph of
a) y=3sinx°, 0<x<360.
b) y=sin3x°, 0<x<360.

The sketches must include the coordinates of all the points where each of the graphs
meets the coordinate axes.

graph

Question 4 (*%%)

Sketch the graph of

y=l+cos%x, 0°< x<360°.

graph
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Question 5 (*%%)
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The figure above shows an accurate graph of

y=A+BsinCx,

where x is measured in degrees and A, B and C are constants.

a) State the period of the graph.

b) Find the value of A, B and C.

9

T=

120°

9

A=1|,|B=2|, |c=3]

b b
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Question 6 (**%)

Sketch the graph of

y=sin(x—30)°, 0<x<360.

The sketch must include the coordinates of all the points where the graph meets the
coordinate axes.

graph
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Question 7 (*%%¥)
y=—1+sin2x°, 0<x<360.

a) Describe geometrically the two transformations that map the graph of
y =sin x° onto the graph of y=-—1+sin2x°.

b) Sketch the graph of

y=—1+sin2x°, 0<x<360.

horizontal stretch by scale factor %,

followed by translation "downwards" by 1 unit

Question 8 (**%)

Sketch on separate diagrams the graph of

a) y=2sinx°, 0<x<360.
b) y=sin(x+45)°, 0<x<360.

The sketches must include the coordinates of all the points where each of the graphs
meets the coordinate axes.

graph

®
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Question 9 (*%%)

sin2x, 0°<x<360°.

=

y:

a) Sketch the graph of y.

The sketch must include the coordinates of all the points where the graph
meets the coordinate axes.

b) Solve the equation y =-

A=

x=105°,165°,285°,345°
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Question 10 (**%)

y
0\ y = Acos(x°+60°)

The figure above shows part of the graph of the curve with equation
y = Acos(x°+60°),

where x is measured in degrees and A is a constant.

The point P(0,2) lies on the curve.

a) Find the value of A.

The first three x intercepts of the curve, for which x>0, are the points labelled as
Q,R and §.

b) State the coordinates of Q, R and S .

A=4]. [B=3]. |0(30.0). R(210,0), $(390,0)
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Question 11 (**%4)

I\ y=3cosx—1

A T~ b~ o

’ \/

The figure above shows the graph of the curve with equation

y=3cosx—1, 0<x<2rx.

The graph meets the y axis at point A and the x axisat points C and D.

The point B is the first minimum of the graph for which x> 0.

a) State the coordinates of A and B.

b) Determine the coordinates of C and D, correct to three significant figures.

[ 1.14(0,2)|. |B(#.-4)|. [c(1.23,0)|, |C(5.05.0)
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Question 12 (**%4)

y=Acos(x—B)°

The figure above shows the graph of the curve with equation
y=Acos(x—B)°, 0<x<360,
where A and B are positive constants with 0 < B<90.

The graph meets the x axis at point Q(130,0) and the point P(220,-5) is the

minimum point of the curve.

a) State the value of A and the value of B.

The graph of y = Acos(x—B)° can also be expressed in the form y=Csin(x+D)°,

where C and D are positive constants with 0 < D <90°.

b) State the value of C and the value of D.

A=5|, |B=40|, |Cc=5|, |D=50|

b b 2 b
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Question 13 (¥*%4)

A < y=cos(x+60)°
A /_\
(0] \ B > X

P\/Q y=-3

The figure above shows the graph of
y=cos(x+60)°, 0<x<360.

The graph meets the y axis at the point A and the point B is one of the two x
intercepts of the curve. The point C is the maximum point of the curve.

a) State the coordinates of A, B and C.

The straight line with equation y =—% meets the graph of y=cos(x+60)° at the

points P and Q.

b) Determine the coordinates of P and Q.

STl A(O,%), B(210,0)|, |C(300,1)|, P(60,—%), Q(ISO,—%)
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Question 14 (**%4)

The figure above shows the graph of
. T
y= 251n(x+zj , 0<x<2rx.

The graph meets the y axis at the point A and the point C is one of the two x
intercepts of the curve. The point B is the maximum point of the curve.

a) State the coordinates of A, B and C.

The straight line with equation y = —J3 meets the graph of y= 251n(x+§j at the
points P and Q.

b) Determine the coordinates of P and Q.

Ao2)]. B(%,Zj, C[%”,oj, P(B—”,— 3}, Q(”—”,— 3)
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Question 15 (¥%%+)
y=3—cos2x®, 0<x<360.

a) Describe geometrically the three transformations that map the graph of
y =cosx° onto the graph of y=3—-cos2x°.

b) Sketch the graph of

y=3—-cos2x®, 0<x<360.

horizontal stretch by scale factor 2,

followed by reflection in the x axis,

followed by translation "upwards" by 3 units
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Question 16 (**%+)

y=2cos(x—%), 0<x<L2x.

a) Describe geometrically the three transformations that map the graph of

y =cos x onto the graph of y = 2cos(x—%) ,

b) Sketch the graph of

y:2cos(x—%), 0<x<L2rx.

vertical stretch by scale factor 2,

followed by translation "right" by %
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Question 17 (**%4)

y
A 0 y = Asinnx

VAV

P(30,-2)

The figure above shows part of the graph of
y = Asinnx,
where x is measured in degrees and A and n are constants.
The first minimum of the curve for which x>0 is the point P(30,-2).
a) Find the value of A and the value of n .
The second maximum of the curve for which x > 0 is at the point Q.

b) Determine the coordinates of Q.

A=-2], [n=3],]0(210,2)

b b
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Question 18 (**%+)

f(x)=55in(3x)°, 0<x<180.

a) Sketch the graph of f(x).

The sketch must include the coordinates of any points where the graph of
f (x) meets the coordinate axes and the coordinates of any stationary points.

The line with equation y = 2.5 intersects the graph of f (x) at four points.

b) Determine the coordinates of the points of intersections between the straight
line with equation y=2.5 and f(x).

(10,2.5)], (50,2.5)[, [(130,2.5)], |(170,2.5)
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Question 19 (**%4)

y=1+2cosx®, 0<x<360.

a) Describe geometrically the two transformations that map the graph of
y=cosx°® onto the graph of y=1+2cosx°.

b) Sketch the graph of

y=14+2cosx°, 0<x<360.

The sketch must include the coordinates of any points where the graph meets
the coordinate axes.

vertical stretch by scale factor 2,
followed by translation "upwards" by 1 unit
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Question 20 (**%+)

f(x)=2cos2x, 0<x<27.

a) Sketch the graph of f(x).

The sketch must include the coordinates of any points where the graph of
f (x) meets the coordinate axes.

b) Hence, or otherwise, solve the inequality f(x)<1.

K]
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Question 21 (¥*%4)

> <

y =sinx

.S
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The figure above shows the graph of the curve with equation
y=sinx, 0<x<3r.
The graph is intersected by the straight lines with equations
y=*a, O<a<l.
These intersections are labelled in the figure by the points A, B, C, D, E and F .

The x coordinate of the point B is x;.

Express, in terms of x, and 7, the x coordinates of the points A, D and E.

AT =Xo|, | T+ x|, (37— X,
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Question 22 (**%4)

A (%’5) y=P+Qcos2x

(0 /A B\/C D\/E F\ -

The figure above shows part of the graph of
y=P+Qcos2x,x20,

where P and Q are constants.
The points (0,—3) and (%,5) lie on the graph of y .

a) Find the value of P and the value of Q.

The first six x intercepts of the graph are labelled A to F .

b) Determine to two decimal places the x coordinates of the six points, labelled
as Ato F.

3P:17

Q=-4|, |x=0.66°,2.48°,3.80°,5.62°,6.94°,8.77°
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Question 23 (**%4)

y=tan(Lx-45)°, -90°< x<630°.
a) Describe (geometrically the two transformations that map the graph of

y =tan x° onto the graph of y = tan (%x—45)° .

b) Sketch the graph of
4 (l —4 )° ~90° < x < 630°
y =tan X 51°, —90° < x <630°.

The sketch must include the coordinates of any points where the graph meets
the coordinate axes and the equations of the vertical asymptotes of the graph.

translation "right" by 45 units, followed by horizontal stretch by scale factor 2

(@
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Question 24  (**%4)

A trigonometric curve C has equation

y=A+ksinx, 0<x<2rx,

where A and k are non zero constants.

Given that C passes through the points with coordinates (%,lj and (%,5) ,

determine the minimum and the maximum value of y.

=7

Ymin Ymax
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Question 25 (¥**%)

y f(x)

I
T

The figure above shows the graph of the curve with equation

\.,

v
s

f(x)=v3-tan(2x°~a°), 0<x<180, 0<@<90.
a) Given that the point (52.5,—2) lies on the curve show that & =30.

The curve crosses the x axis at the points B and C .
b) Determine the coordinates of B and C.

The points A and D are the endpoints of the curve.
¢) Find the exact coordinates of A and D .

The dotted lines represent the vertical asymptotes of the curve.

d) Write down the period of f(x).

e) Determine the equations of the two vertical asymptotes of the curve.

[ 1. [B(45,0), C(135,0)|, |A(0.443). D(180.43)|, [x=60, 150],
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Question 26 (¥**%)

y=cos(gx—p)°

The figure below shows part of the graph of
y=cos(gx—p)°, xe R,
where g and p are positive constants.

The graph crosses the x axis at the points A, B(220,0) and C(340,0) .

a) State the coordinates of A .

b) Determine the value of ¢ and the value of p.

A(100,0)], |g=3, p=60
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Question 27 (¥**%)

The graph of f(x)=sinx is subjected to a sequence of transformations consisting of

e ahorizontal stretch by scale factor 2,
e followed by a vertical stretch by scale factor 2,

e followed by a translation in the positive y direction by 1 unit.

a) Write an equation of the transformed graph, in the form y = g(x).
b) Sketch y=g(x), for 0< x°<360.

The horizontal line with equation y=k, 1<k <3, meets y= g(x) at two distinct
points P and Q.

©) Given that the coordinates of P are(24°,k), find the coordinates of Q.

y=14+2sin(1x)|, [0(204°k)

D=
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Question 28  (¥**%¥)

YA

[0) 90° 180° 270° 360°

The figure above shows the graph of the curve with equation

y=sin2x, 0= x°<360.

By drawing a suitable horizontal line on a copy of this graph and by fully
communicating your method, solve the equation

sin2x° =sin48°, 0 < x°<360.

x=24°, 66° 204°, 246°
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Question 29 (x**%)

y
A y = sin(nx — @)
0 A B C >
—_—

The figure above shows part of the graph of

y =sin(nx=9),
il . V4
where n and @ are positive constants, with 0 < @ < r

The graph of y=sin(nx—¢) crosses the x axis at the points A, B and C with

respective coordinates (%,Oj, (%,Oj and (%,Oj,.

Determine the value of n and the value of ¢.
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Question 30 (***%)

Sketch the graph of

y:ZSin(Zx—S?ﬂj, 0<x<L2rx.

The sketch must include the exact coordinates ...

e ... of any stationary points.
e ... of any points where the graph meets the coordinate axes.

graph
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Question 31 (¥**%)

y
N : o o
B y=142sin(gx°+ p°)
/A
0 C D 2> X

The figure above shows part of the graph of
y=14+2sin(gx°+ p°), xe R,

where g and p are positive constants with 0°< p<90°, 0<g<5 .

The graph crosses the y axis at the point A(O,l+\/§ ) , and the x axis at the points
C(50,0) and D.

The point B is a maximum point on the curve.

a) Determine the value of ¢ and the value of p .

b) Find the coordinates of B-and D .

| 1. |g=3. p=60],|A(90,0)
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Question 32 (¥**%¥)

Sketch the graph of

y=—4+2cosec2x, 0<x<2x

The sketch must include

¢ the equations of any asymptotes to the curve
e the exact coordinates of any stationary points.
e the exact coordinates of any points where the curve meets the coordinate axes.

graph
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Question 33 (¥**%)

|/ \_

/ > x
A(z.-8) B(27.-2)

ihi iﬂjP+Qsecx

The figure above shows part of the curve with equation
y=P+(Qsecx,
where P and Q are non zero constants.

The curve has turning points at A(7,—8) and B(27,-2).

Determine the value of P and the value of Q.

Created by T. Madas



Created by T. Madas
Question 34 (¥**¥)

f(x)=secx, xe R, 0<x<4x

a) Sketch the graph of f(x), showing clearly the coordinates of any stationary

points and equations of asymptotes.

It is given that secd = sec @, where O<0<§ and 777[<¢<47[.

b) Express ¢ interms of 6.
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Question 35 (¥**%¥)

YA \
y) =arcsinx B Y, = arccos x

of -
~ \\>

A 0 E~*

=V

The figures above show the graph of y; = arcsin x and the graph of y, = arccosx.
The graph of y; has endpoints at A and B

The graph of y, has endpoints at C and E, and D is the point where the graph of

¥, crosses the y axis .

a) State the coordinatesof A, B, C, D and E.

The graph of y, can be obtained from the graph of y, by a series of two geometric
transformations which can be carried out in a specific order.

b) Describe these two geometric transformations.
¢) Deduce using valid arguments that
arcsin x + arccos x = constant ,

stating the exact value of this constant.

A(—l,zj, B(l,zj, c(-1x), D(O,fj, E(1,0)|, |constant ==
2 2 2 2
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Question 36 (¥**%4)

Sketch the graph of

y=sin(30-2x)°, 0<x<180.

The sketch must include the coordinates ...

e ... of any stationary points.
e ... of any points where the graph meets the x axis.
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Question 37 (¥**%4)

y1=2c0s2x, y,=3tan2x, 0<x<27.

a) Sketchin a single set of axes the graph of y; and the graph of y,.

The sketch must include the coordinates of any points where the two graphs
meet the coordinate axes and the equations of any asymptotes.

b) Show that the coordinates of the points of intersection between the graphs of
y; and y, are solutions of the equation

2sin? 2x +3sin2x—2=0.

¢) Hence find the x coordinates of the points of intersection between the graphs
of y, and y,.
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