Problem : 09709/32/M/J24/Q1

(a) Sketch the graph of y =|x—2a|, where a is a positive constant. [1]

(b) Solve the inequality 2x—3a < |x—2al|. [2]
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Problem : 09709/32/M/J24/Q2
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Express in partial fractions. [5]
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Problem : 09709/32/M/J24/Q3

The variables x and y satisfy the equation @™ ~' = b* ™, where a and b are constants.
(a) Show that the graph of y against x is a straight line. [3]

(b) Given that a = b°, state the equation of the straight line in the form y = px+¢, where p and ¢ are
rational numbers in their simplest form. 2]
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Problem : 09709/32/M/J24/Q4
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The equation of a curve is ye™ +y“e' =6.

Find the gradient of the curve at the point where y = 1.
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Problem : 09709/32/M/J24/Q5

(a) Itis given that the equation e¢** = 5+ cos 3x has only one root.

Show by calculation that this root lies in the interval 0.7 < x < 0.8 . [2]

(b) Show that if a sequence of values in the interval 0.7 < x < 0.8 given by the iterative formula

X = %ln(S +cos3x,)
converges then it converges to the root of the equation in part (a). [1]
(¢) Use this iterative formula to determine the root correct to 3 decimal places. Give the result of each
iteration to 5 decimal places. [3]
2R
Sxl(a) € — s —&s3%
> = 07
- 0-43419
X = 0%
p- 6104

Since YL &An o A*S,&cwvd‘
Agnce koot Lo bekween O

b) e "= ¢4+ O

95 = I (& + Gss3%)
= 1w (SHexd)
Xy = %I (54 C33Xn) 7

) Xg=07 A= _LJV.(S'—I-CG*)%(‘”)J

— o149
, =L A (T4 Gesz (=)
z
= 078719

2y =L I (a3 (RI=0TTHIOS
“y = 0'T3719 X = 074028 ~
2= 0 T4dbrov Ly= 0° 7422 <

Rt = D 740



Problem : 09709/32/M/J24/Q6
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The diagram shows the curve y = xe” ™, where a is a positive constant, and its maximum point M. Oli" =0
(a) Find the exact coordinates of M. [4]
(b) Find the exact value of f j.\'e“” dx. [5]
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Problem : 09709/32/M/J24/Q7

(a) Show that cos’6—sin*6 = cos26. [3]
in
(b) Hence find the exact value of f}’] (00349— sin*0+4 sinzGcoszG) dé. [6]
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Problem : 09709/32/M/J24/Q8

The points 4, B and C have position vectors 04 =-2i+j+4k, OB = Si+2j and OC = 8i+ 5j— 3k,
where O 1s the origin. The line /; passes through B and C.

[3]

(a) Find a vector equation for /, .

The line /, has equation r =—2i+j+4k+ u(3i+j—2Kk).
(b) Find the coordinates of the pont of intersection of / and /,. [4]
(¢) The point D on /, is such that AB = BD.
Find the position vector of D.
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Problem : 09709/32/M/J24/Q9

The complex numbers z and @ are defined by z = 1—i and @ =—3 +3v/3i.

(a) Express zw in the form a+ b1, where a and b are real and in exact surd form. [1]

(b) Express z and @ in the form re'®, where 7 > 0 and — 7t < 6 < 7. Give the exact values of 7 and 6
in each case. [4]

(¢) On an Argand diagram, the points representing @ and z@ are 4 and B respectively.

Prove that OA4B is an isosceles right-angled triangle, where O is the origin. [2]
(d) Using your answers to part (b), prove that tan %n S g = i g [3]
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Problem : 09709/32/M/J24/Q10

1 dy _
(a) By writing y = sec’0 as s—, show that — =3 sin@sec’o. [2]
% cos” de

(b) The variables x and 6 satisty the differential equation
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e 4
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It is given that x = 3 when 6 = %TE.

Solve the differential equation to find the value of cos & when x = 0. Give your answer correct to
3 significant figures. [8]
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