Problem : 09709/32/0/N/23/Q1
(a) Sketch the graph of y = |[4x — 2|. [1]

(b) Solve the inequality 1 + 3x < |4x — 2. (4]
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Problem : 09709/32/0/N/23/Q2

The parametric equations of a curve are

x = (In7)?, y=e*"

forr > 0.

Find the gradient of the curve at the point where ¢ = e, simplifying your answer.
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Problem : 09709/32/0/N/23/Q3

The polynomial 2x> + ax®> — 11x + b is denoted by p(x). It is given that p(x) is divisible by (2x —4)
and that when p(x) is divided by (x + 1) the remainder is 12.

Find the values of a and b.
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Problem : 09709/32/0/N/23/Q4

(a) On a sketch of an Argand diagram, shade the region whose points represent complex numbers z

satisfying the inequalities |z — 4 — 3i| < 2 and Rez < 3. [4]
(b) Find the greatest value of arg z for points in this region. [2]
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Problem : 09709/32/0/N/23/Q5

Find the exact value of Jm aleckild) O 6]
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Problem : 09709/32/0/N/23/Q6

(a) By sketching a suitable pair of graphs, show that the equation
cotx = 2 —cosx

has one root in the interval 0 < x < —ln. [2]

(b) Show by calculation that this root lies between 0.6 and 0.8. [2]

(¢) Use the iterative formula X4 = tan”! ( ) to determine the root correct to 2 decimal

2—-cosx,
places. Give the result of each iteration to 4 decimal places. [3]
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Problem : 09709/32/0/N/23/Q7
(a) By expressing 36 as 20 + 0, prove the identity cos 30 = 4 cos> 6 — 3 cos 6. [3]

(b) Hence solve the equation

c0s 30 + cos Bcos 20 = cos’ 0

for 0° < 6 < 180°. [S]
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Problem : 09709/32/0/N/23/Q8

2+3ai_

It is given that == A2 —1), where a and A are real constants.
a+2i

(a) Show that 3a® +4a -4 = 0.

(b) Hence find the possible values of a and the corresponding values of A.
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Problem : 09709/32/0/N/23/Q9
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The diagram shows the curve y = sinx cos 2x, for 0 € x < n, and a maximum point M, where x = a.
The shaded region between the curve and the x-axis is denoted by R.

(a) Find the value of a correct to 2 decimal places. (5]
(b) Find the exact area of the region R, giving your answer in simplified form. [4]
/5\ Cay Elﬂ- = S, — S22 + CQS)L%?,&
an
dAI — -2 St Sin2K + C(sx Cq-sll
da_ L,
6 = ~ 9 Sin QS nx G + L ( |- 25 )(7)
. T — .SEV\-L)L]
. 2
o = Cew( )= 65N x]
. L
OsSH =0 (— &St =»
ais 6 ST =\
A= -~ (
6

e
A= S(V\‘ —_
3

= oLl



(b St Gzt =0

Sinx =9 CsSnw =0
% =0 oz = G ()
o 2e =W 2= 3T
2~
A = l\- n = %-rﬂ-
LT/ 4 o
J Sivk . Oy dx Copzn= 20Css x|
'\’\'/D(
cl %
J BT G RUSE Sivc)
3T/ #/Lt >
i | _ dar
QS S vt LS A J Sinx
‘T/q. Ly
w I
o - -Cos&]
r Kon =t T )y
——ﬁiwto\'x:‘m L %3_5 - C@>T‘L-;)
R Y ¢ wn \\ can it
il + (-&H)

=)
© 2-
_S“Jc X
\
}d";—_)_
Q e
Rew
> Jy
R
_ - L
= B 2> 2)5
_e—L
£ 43> A
2 33 21 - é = —
— =Y = 3L
3 24>
= 3;33;\/



Problem : 09709/32/0/N/23/Q10
The equations of the lines / and m are given by

3 1 6 -2
A |'=(—2)+A(I) and m: r=(—3)+p( 4).
1 2 6 c

where c is a positive constant. It is given that the angle between / and m is 60°.

(a) Find the value of c. [4]

(b) Show that the length of the perpendicular from (6, -3, 6) to / is JIT. 5]
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Problem : 09709/32/0/N/23/Q11

The variables x and y satisfy the differential equation
dy
2 2
x—+y"+y=0.
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Itis given thatx =1 wheny = 1.

(a) Solve the differential equation to obtain an expression for y in terms of x.
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(b) State what happens to the value of y when x tends to infinity. Give your answer in an exact form.
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