Higher : Trig. Graphs & Equations

Functions, fand g, are given by f(x)=3+cosx and g(x)=2x, xe R.

(a) Find expressions for
(i) f{g{l}} and
(i) g{f{r)]
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(b) Determine the value(s) of x for which f(g{x}} = g{f{r}} where 0= x <2m.

Ans | (a)(i) 3+ cos 2x (i) 2(3 + cosx) b)x==

The diagram shows part of the graph of the function y = pcos gx +r.
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Write dovn the values of p, g and r.

Ans | p=3 , g=4 , r=1




The diagram shows the graph with equation of the form y = acosbx for 0 <x<2m.
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What is the equation of this graph?
A v=-3cos 2x
B y=-3cos 3x
C  y=3cos2x
D v =3cos 3x
Ans | A
Find the minimum value of 3sin2x + 3 and the value of x where this occurs in the
interval 0 < x < .
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Solve 2ecosxy + 1 =0 for x, where T=x < 37 .
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What is the value of sin (%)— {:(}s(ﬂﬂ:) ?
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Which of the following shows the graph of y = 4cos 2x—1, forO S x < n?
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Ans | A
Solve tan [%J =—1 for 0= x < 2m.
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Ans | C
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N Solve algebraically the equation
™ .
§ sin2x=2cos" x for0<x<2m
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The diagram shows the curve with equation of the form y=cos(x + a) + b
for0=x=2m.
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§ What is the equation of this curve?
/ )
A r=cos| x—— |—1
y=cos| x——
\
/ o)
B '=cos| x——
y=cos| x—— +1
\
/
C V=C08 x+Z -1
6
\ .
/
B V=Cos x+% +1
\ .
Ans | A
= {a) The expression cosx — \}{3 sinx can be written in the form kcos [.:r + a)
< where k > 0Oand 0 = a < 2m.
N
9' Calculate the values of k and a.
o
N .. : . . |'"_ . .
< | (b) Find the points of intersection of the graph of y = cosx —v3sinx with
N the x and y axes, in the interval 0= x<2m.
7
Ans | (@) k=2 , =§ b 21P
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ForO0<x< 5, sequences can be generated using the recurrence relation

© u_ = (sinx)u_+cos2x, withu, =1.
o n+1 " i
a
y (a) Why do these sequences have a limit?
S
(b) The limit of one sequence generated by this recurrence relation is %sin x.
Find the value(s) of x.
Ans | (a) -1 <Sinx <1and inthe interval, Sinx<1 (b) x=0:730

Solve 2cosx = 'J_i for r, where 1 € x < 2m.
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The diagram shows the graph with equation of the form yv= acosbx for 0 £ x < 2.
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What is the equation of this graph?

A y=2cosix
B v=2coslx
C  v=3coslx

D v=4cosix

Ans




How manv solutions does the equation

(4 sinx —-».E Wsinx+1)=0

— . . .
8 have in the interval 0 € x < 2n?
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If fix) = 2sin (3.1: — %}+ 5, what is the range of values of f(x)?
S
o A l1=sfix)=11
Bl B 2<fix)< 8
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§ C 3<fix)s 7
D 3<fix)s 7
Ans | C
The line GH makes an angle of % radians with the y-axis, as shown in the diagram.
What is the gradient of GH?
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The graphs of y = f(x) and y = g(x) are v
shown in the diagram. ,

fix) =—4cos(2x) + 3 and g(x) is of the
form g{x) = m cos(nx).

{a) Write down the values of m and n.
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(b) Find, correct to one decimal

place, the coordinates of the
points of intersection of the two

graphs in the interval 0 < x <.

Ans|(@m=3,n=2 (b)(06,13), (26, 1-3)

What is the solution of the equation 2sinx— J3 =0 where %S x<7?
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(a) (1) Diagram 1 shows part of the
graph of y = f(x),where y
f(x) = pcos x. J7 W
Write down the value of p. Diagram 1 / \
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_ ¥t
graph of y = g(x), where oY S
g(x) = gsinx.
Write down the value of g. Diagram 2\
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Ans|p=1v7,q=-3
The diagram shows part of the graph of ¥
a function whose equation is of the form
< | yv=asin(bx®) +c.
O 0
N (a) Write down the values of @, b and ¢.
S | (p) Determine the exact value of the
S . .
N x-coordinate of P, the point where
the graph intersects the x-axis as
shown in the diagram.
(@) a=2,b=3,¢ =~1
Ans
{b) xp = 50°
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S o  Find all the values of x in the interval 0 € x < 2x for which tan®(x) = 3.
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L, = T _ 4=
x=7 andx= 3
Ans
— 2= = S
x =5 and x = 3
The diagram shows a sketch of part Voa
of the graph of a trigonometric !
function whose equation is of the
~ form y = asin(bx) + c.
g Determine the values of @, b and ¢.
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Ans| a=4b=2c=1
8 (a) Write down the exact values of sin [%J and cos (%}
E .
= M ) -
S (b) If tanx =4sin 7 [cost 3|, find the exact values of x for 0 € x < 271
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The diagram shows the graph of a N
cosine function from 0 to T.
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9: (a) State the equation of the graph.
& (b) The line with equation y =—/3
§ intersects this graph at points A
and B.
Find the coordinates of B.
{a} y=2cos (2x)
Ans . :
®) B{%-3)
- (@) Write sin(x) — cos(x) mn the form Asin(x — a) stating the values of £ and a
o where 2> 0and 0 < a < 2m. ¢
—
& (b) Sketch the graph of y = sin(x) — cos(x) for 0 £ x £ 2x, showing clearlyv the
S graph’s maximum and minimum values and where it cuts the x-axis and
o~ the y-axis.
(@) 2 sin(x—Z)
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The diagram shows part of the graph of ¥
y = 6sin 3x and the line with equation
S| o4 1 A/ \B___y=4
M
3\ I'ind the x-coordinates of A and B. 120
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y = bsin 3x°
6sin 3x =4
3x=41-8, 138-2, (401-8)
Ans

x =139, 46:1, (133-6)
X, =139, x, = 46-1
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é 8 Sketch the graph of y = 2sin(x —30)° for 0 = x < 360.
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