Problem : 09709/33/M/J24/Q1

. . —6x 2% - .
Solve the equation 83~ = 4% 572, Give your answer correct to 3 decimal places.
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Problem : 09709/33/M/J24/Q2

. . - . . 2x - N 1
Find the exact coordinates of the stationary point of the curve y = e“ sin2x for 0 S x < 57
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Problem : 09709/33/M/J24/Q3

The square roots of 24 —7i can be expressed in the Cartesian form x+ 1y, where x and y are real and
exact.

By first forming a quartic equation in x or y, find the square roots of 24 —7i in exact Cartesian form.
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Problem : 09709/33/M/J24/Q4
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The variables x and y satisfy the equation ky = e, where £ and ¢ are constants. The graph of Iny
against x is a straight line passing through the points (2.80,0.372) and (5.10,2.21), as shown in the
diagram. _—

Find the values of £ and c. Give each value correct to 2 significant figures.
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Problem : 09709/33/M/J24/Q5

6x> —2x+2

m m partlal fractions.

Express
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Problem : 09709/33/M/J24/Q6

(a) On an Argand diagram shade the region whose points represent complex numbers z which satisfy

[5]

both the inequalities |z—4 —3i| < 2 and arg(z—2—i) > %n‘

(b) Calculate the greatest value of argz for points in this region.
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Problem : 09709/33/M/J24/Q7

Let f(x) = 8x° +54x2 — 17x—21.
(a) Show that x+7 is a factor of f(x). v

(b) Find the quotient when f(x) is divided by x+7.~"

(¢) Hence solve the equation

8¢c0s°0+54¢c0s’0—17cosO—21 = 0,

for 0° < 6 < 360°.
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Problem : 09709/33/M/J24/Q8

(a) Express 3cos2x—y3sin2x in the form Rcos(2x+a), where R > 0 and 0 < @ < 37. Give the
exact values of R and «. [3]
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(b) Hence find the exact value off -
0 (3 cos2x—v/3sin 2x)

5 dx, simplifying your answer. [5]
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Problem : 09709/33/M/J24/Q9

10—x

A container in the shape of a cuboid has a square base of side x and a height of (10 —x). It is given

that x varies with time, #, where # > 0. The container decreases 1n volume at a rate which is inversely

proportional to 7.

When ¢t = %, 6= % and the rate of decrease of x is %.
—
(a) Show that x and 7 satisfy the differential equation

dx = .
dr 2t(20x = 3x2)

(b) Solve the differential equation, obtaining an expression for # in terms of x.
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Problem : 09709/33/M/J24/Q10

The equations of two straight lines are

r=i+j+2ak+AQGi+4j+ak) and r=-3i—j+4k+u(—i+2j+2K),

where a 1s a constant.

(a) Given that the acute angle between the directions of these lines is %71:. find the possible values
[6]

of a.

(b) Given instead that the lines intersect, find the value of @ and the position vector of the point of
(3]

intersection.
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Problem : 09709/33/M/J24/Q11

Use the substitution 2x = tan @ to find the exact value of

fz B: o
o (1+4x%)

Give your answer in the form a+ b7, where a and b are rational numbers. [9]
W x = tanb
2
&"L — S&LQM
P
=0 O= tanwe ®=0
= o ©=T/
x=2 1 =dne 1= TN *
2-
e
s Se®dp
— %
( \+ b ten® Y
0 o W/4& A3
6 o\ LS&L?G’)V"
o (1¥ an*®) 5
)y Lo ao Coe 2B = 20650 )
(o) ) p
. S“ T (Cow2o! Yo
e V)4
Sinie 9]
(V)

Gy
. i Al
3): ‘Sm#x%—-\' ',‘j'r - ]
2

4%



