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EXAMINATION MATERIALS

Required:

IB Statistical Tables
Calculator

Ruler and compasses

Allowed:
A simple translating dictionary for candidates not working in their own language
Millimetre square graph paper

229-281

17 pages



_a_ M99/510/H(1)

FORMULAE

Trigonometrical identities: sin(a@ + ) = sin cos B+ cosasin B
cos(ax + 3) = cosacos § —sinasin

tan o + tan f§

tan{o + p) =
(@+5) l-tanotan 8

. ) . o+ o~
sina +sin B = 2sin 2Bcos B

sina—sinﬁ=2cosa;ﬁsina;ﬁ

o+ o -
cosct +cos f§ = 2 cos ﬁcos 2ﬁ

. a+p . B-«a
cosa—cosﬁ=25m—£sm—ﬁ—2—-

cos20 =2cos’@—1=1-2sin’8 = cos’ @ —sin’ 8

2

Iftan2=tthensin9= 5 andcosG=1_t2
2 1+¢ 1+1¢
Integration by parts 03 dx = v — [v 3 dx
ntegration rts: —dx=w-|v—
8 yp J’dx fdx
d 1
Standard integrals: j 5 ol 3 = —arctan > + ¢
X" t+a a a

dx .Xx
=arcsin—+¢  (x|<a)
w_.v‘az—xz a

Statistics: If (x,,x,,. ey x,) occur with frequencies (f],f,,.
standard deviation s are given by

2
m:% 5= M, i=1,2,..‘,n
5, %,

Binomial distribution: . = (”] pl=-pyf =, x=0,1,2,...,n
X

.,f,) then the mean m and
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Maximum marks will be given for correct answers. Where an answer is wrong some marks may be
given for a correct method provided this is shown by written working. Working may be continued below
the box, if necessary, or on exira sheets of paper provided these are securely fastened to this
examination paper.

1.  When the function f(x) =6x* + 11x* = 22x? + ax + 6 is divided by (x + 1) the remainder is -20.
Find the value of a .

Working:

Answer:

2. A bag contains 2 red balls, 3 blue balls and 4 green balls. A ball is chosen at random from the
bag and is not replaced. A second ball is chosen. Find the probability of choosing one green
ball and one blue ball in any order.

Working:

Answer:
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3.  The second term of an arithmetic sequence is 7. The sum of the first four terms of the
arithmetic sequence is 12. Find the first term, g, and the common difference, d, of the
sequence.

Working:

Answers:

4. Find the coordinates of the point where the line given by the parametric equations x =21+ 4,
y=-A-2, z=3A+2, intersects the plane with equation 2x +3y-z=2.

Working:

Answer:
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5. Letz=x+yi. Find the values of xand y if (1 -i)z=1-3i.

Working:

Answers:

6. Find the value of @ for which the following system of equations does not have a unique

solution.
4x - y+2z =1
2x + 3y = -6
x—-2y+az = 1
¥ 2
Working:
Answer:

229-281 Turn over



-6 M99/510/H(1)

7.  The diagram below shows the graph of y, = f(x) . The x-axis is a tangent to f(x) at x=m and
f{x) crosses the x-axis at x=n.

Y4 y1=f(x)

On the same diagram sketch the graph of y, = fix-k), where 0 <k <n-m and indicate the
coordinates of the points of intersection of y, with the x-axis.

Working:
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8.  In a bilingual school there is a class of 21 pupils. In this class, 15 of the pupils speak Spanish
as their first language and 12 of these 15 pupils are Argentine. The other 6 pupils in the class
speak English as their first language and 3 of these 6 pupils are Argentine.

A pupil 1s selected at random from the class and is found to be Argentine. Find the probability
that the pupil speaks Spanish as his/her first language.

Working:

Answer:

9, If 2x?-3)?=2, find the two values of Y when x=5.
dx

Working:

Answers:

229-281 Turn over
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10. (a) Find a vector perpendicular to the two vectors:

rd - - -
OP =i ~3j +2k

—> = = -

00=-2i+j—k

- -
(b) If OP and OQ are position vectors for the points P and @, use your answer to part (a),
or otherwise, to find the area of the triangle OPQ .

Working:

Answers:

(a)
(b

11. Differentiate y = arccos (1 — 2x?) with respect to x , and simplify your answer.

Working:

Answer:
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12. Given f(x)=x*+ x(2-k)+ k?, find the range of values of k for which f{x)>0 for ali real
values of x .

Working:

Answer:

229-281 Turn over
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13.  The area of the enclosed region shown in the diagram is defined by

y=xi+2, y<ax+2,wherea>0.

VA

This region is rotated 360° about the x-axis to form a solid of revolution. Find, in terms of a,
the volume of this solid of revolution.

Working:

Answer:
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. s ] . .
14.  Using the substitution » = Sx + 1, or otherwise, find the integral

Ix ,'lx +1 dx.
2

Working:

Answer:

229.281 Turn over
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15. On the diagram below, draw the locus of the point P(x, y), representing the complex number
z=x+yi, given that |z -4 - 3i|=|z-2+1i/.

VA

Working:
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16. Given that
(+xP (0 +ax)f=1+bx+10x2+_ .. . ... + abx1,

ﬁnd the values of a, be Z* .

Working:

Answers:
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17. A biased die with four faces is used in a game. A player pays 10 counters to roll the die. The
table below shows the possible scores on the die, the probability of each score and the number
of counters the player receives in return for each score.

Score 1 3 4

Probabili 1 I L
robability 2 5 10 -

Number of counters player receives 4 15 n

Find the value of n in order for the player to get an expected return of 9 counters per roll.

Working:

Answer:
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A factory has a machine designed to produce 1 kg bags of sugar. It is found that the average
weight of sugar in the bags is 1.02 kg. Assuming that the weights of the bags are normally
distributed, find the standard deviation if 1.7% of the bags weigh below 1kg. Give your
answer correct to the nearest 0.1 gram.

Wo

rking:

Answer:

229-281
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19. When air 1s released from an inflated balloon it is found that the rate of decrease of the volume
of the balloon is proportional to the volume of the balloon. This can be represented by the

. . . dv . . . _ .
differential equation R = — kv, where v is the volume, ¢ is the time and & is the constant of
t

proportionality.

(a) If the initial volume of the balloon is v, find an expression, in terms of &, for the volume
of the balloon at time 7.

. . . . . v,
(b) Find an expression, in terms of &k, for the time when the volume is —23 .

Working:

Answers.

(a)
(b)
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20. A particle moves along a straight line. When it is a distance 5 from a fixed point, where s > 1,

(3s+ 2)
2s-1)

. Find the acceleration when s=2 .

the velocity v is given by v =

Working:

Answer:
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