week 28 Y13 test 16 solutions 75 marks 90 minutes ET 113minutes

y=f(x)

B

Function f(2) has domain 0 < z < 6. The graph ¥ = (%) passes through the origin, has a maximum
point at 4(3,8) and ends at B(6,—4)
a. State the range of (=)

—4<y<8
@D
b. Sketch on separate aces
i. wy=2f(z)+1
A
y A
0
-
X
B
0=(0,1), A=(3,17), B=(6,-7)
)
ii y = £(|z])
A
y
A A
0 X
B' B
0 = (0,0), A = (£3,8), B = (46, —4)

(€Y

in each case indicating the coordinates of the points to which O, A and B have been transformed.

c. State will a reason whether £ () exists
Not exists, no at 1 to 1 function.

(2)
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2.
9
.. Tpi1=3—— |
A sequence is given by Tn, with z1 =4
a. Determine the period of the sequence
9 3
i
9
r3 — 3 — ? =-9
4
9
T4 — 3 — _—9 =4
3
sequence = 4, T —9......
period = 3
(€Y
b. Find z32
x30 = —9, x31 = 4, T32 = 1
(2)
32
L
c. Evaluate i=1
32 3 3
 a= 10(4+ = —9) +44 =
P 4 4
1
4
ey
3.
Find the coordinates of the point of intersection of the curve ¥ = 2" and y = 5° giving your
answers to 2 significant figures.
21—w — 5%
1—z==xlog,5
_ 1
T + log, 5
= 0.30 (2sf)
y=1.6
= (0.3,1.6)
)
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4.,
A curve is given parametrically by the equations
z =6cost+ 2 y=3cos2t 0<t <L 2w
Find the cartesian equation of the curve in the form ¥ = f(=) and state the range and domain of
function (=)
(C))
5.
A
y
2
2
The graph shows part of the curve ¥ = sin3z where z is in radians
a. Bydrawing a suitable line on the graph on the insert sheet, explain why the equation
sindz+8z—-1=0
has only one real root.
2
0
the straight line ¥ = 1 — 8z cuts the curve ¥ = sin 3z once only.
)
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The root has a small numerical value.
b. Use a suitable trigonometrical approximation to estimate the value of this root.
sin3z+8x—1=0
sind3xz =1— 8z
limsin3z =1 — 8z

z—0
3x=1—8x
r = H
3
6.
1
f(:c)::c—i-;, x#0
a. Find, in terms of k, the roots of the equation f(z) = 2k
1
x+— =2k
M
2> —2kzx+1=0
(—k)? -k +1=0
r=k+VvVk2-1
3
b. For what range of k are these roots real?

E—-1>0

(k+1)(k—1)>0

kE>1

kE<-1
(2)
7.

In the expansion of (1 + az)" the coefficients of z and z? are 3 and 4 respectively. Find the values
of a and n.

(1+az)" =1+ naz+ m(awf

2!
na =3
n(nz!—l)a2:4
n?a® — a’n =8
9—-3a=28
1
=3
n=29

®




week 28 Y13 test 16 solutions 75 marks 90 minutes ET 113minutes

f(z) = 0.22® — 0.2z + 1.05
a. Write f(#) in the form a(z +b)* + ¢
f(z) = 0.2(2* — z) + 1.05
—0.2 [(w —0.5) - 0.25] +1.05

=0.2(z—05) +1
(3)

Find the coordinates of the maximum point on the curve
1

Y= 0222 — 022+ 1.05
y is maximum when the denominator is minimum , the minimum value of f(z) =1 when

z = 0.5
*. maximum point =(0.5,1)
()

9.
a. Sketch, on the same axes, the curves
=TT and y=10 -2z - o’
*coordinates of intersection of axes and asymptotes is not required in this question
3)
b. with reference to your sketch, state the number of roots of the equation
2

92z —z2*==
€

0—22—2® = 2 4+1
x

3 intersections, 3 solutions.
(2)
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Given that one of the roots is z = 2
c. Find the other two roots.
9z — 222 — 2% =2
2 +222 -9z +2=0
(z—2)(z> +4z—1) =0

(z+2)72-5=0
z=-2+5
“)
10.
f(m) — mecos?z 4
a. Show thatif « — a is a root of f'(z) =0
1
then  2sin2a
f'(z) = (1)e°®2%® 4+ 2e®2%(—2sin 2z)
0 = &% (1 — 22 sin 22)
ecost ?é 0
1 =2zsin2x
v 1
~ 2sin2z
3)

1
. . Tntl = 5o e .
b. Use the iterative formula 2sin 2z, with €o = 0.6 to find the values of =1, z2 and 3
correct to 4 decimal places.

z1 = 0.5365
x2 = 0.5691
z3 = 0.5507

(2)
c. Prove that a = 0.557 is correct to 3 decimal places.
f'(0.5565) = 0.0039
£(0.5575) = —0.0028

change signs and f(z) is continuous in the interval, the z = 0.557 is the root of f'(z) =0
correct to 3 decimal places.

3)
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11.

A chord AB divides a circle into two arcas 41 and A,
1
Given ZAOB = 6 and A2 = §A1, show that

20 =7+ 2sinf

1 1 )
Ay = 57’29 - 57'2 sin 6
1, 1, .
A = 57 (2m —0) + 57 sin 6
l7“219 — 1r2 sinf = 1 [r?(2m — 6) + r*sin g
2 2 6

60 — 6sinf = 4w — 20 + 2sin 6
89 = 47 + 8sind
20 =7+ 2sin6

(€
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12.

a. Express 5sinz — 2cos z in the form Bsin(z — o) where R > 0, 0 < a < 90°
Hsinxz —2cosx = Rsinx cosa — Rcos x sin o

5= Rcosa
2=Rsina
52 4+ 22 = R? (cos2 a + sin? a)
R=+?29
ta. 2
no= —
5
a = 21.8° (1dp)
3)
b. Solve in the range 0 < 6 < 360°
i. 5sinf —2cosf —3=0
V29 sin (6 — 21.8) = 3
3
6—21.8=sin"t —
V29
0 —21.8 = 33.85,146.15
6 = 55.7, 167.9° (1dp)
3)
ii. 5tanf — 3secd = 2
5sin 0 B 3
cosf cosf
5sinf — 3 =2cosf
5sinf —2cosf —3=0
6 = 55.7, 167.9° (1dp)
2)
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