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Full marks are not necessarily awarded for a correct answer with no working. Answers must be
supported by working and/or explanations. Where an answer is incorrect, some marks may be given
for a correct method, provided this is shown by written working. You are advised to show all working.

SECTION A (55 marks)
Answer all questions in the spaces provided.

1 [Maximum mark: 5]

The functions f'and g are defined by f (x) :XTH ,x>-1and g(x)=18x>-5,x>0.

(a) Show that (go f)(x)=2x"+4x-3. [2]
(b) Given that (go f) " (a)=2, find the value of a . [3]
TURN OVER




Year 6 Mathematics: Analysis and Approaches HL Preliminary Examination 2024/P1

2 [Maximum mark: 5]
(1-2)" . o .
(a) Expand ~—=% in ascending powers of x, up to and including the term in x> [4]

V1+4x

(b) State the range of values of x for which the expansion in part (a) is valid. [1]

MORE SPACE IS AVAILABLE ON THE NEXT PAGE

TURN OVER
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3 [Maximum mark: 6]
Events 4 and B are such that P(4)=0.5, P(B')=0.4 and P(4'nB')=0.1.

Find P(4] B).

TURN OVER
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4 [Maximum mark: 7]
(a) Show that log, (1+sin2x) =log, 1+sin2x . [2]
(b) Hence, or otherwise, solve log, (1+sin2x) = log, (\/5 cos x) for 0<x< % . [5]

TURN OVER
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5 [Maximum mark: 7]

Prove by mathematical induction that (2n)! > 2" (n !)2 for all natural numbers 7.

TURN OVER




Year 6 Mathematics: Analysis and Approaches HL Preliminary Examination 2024/P1

6 [Maximum mark: 8]

The graph of y = f(x) cuts the axes at the points (0.5, 0) and (0, In 2).
a (2x — 1)

32 oral where a is a constant, find f(x) .
X" —2x+

Given that f'(x)=

TURN OVER
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7 [Maximum mark: 8]

A continuous random variable X has the probability density function f* given by

Zsin(zxj . 0<x<3
f(x)=16 L6 .

0 , otherwise

Show that its mean is less than its median.

MORE SPACE IS AVAILABLE ON THE NEXT PAGE

TURN OVER
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8 [Maximum mark: 9]

The function f is defined by f(x):%xz—x+3,x22.

(a) Find the x-coordinates of the points where the graphs of y = f(x) and y = ' (x) meet.
[4]

(b)  Find the area of the region enclosed by the graphs of y = f(x) and y= /"' (x) . [5]

MORE SPACE IS AVAILABLE ON THE NEXT PAGE
TURN OVER
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Do NOT write solutions on this page.

SECTION B (55 marks)

Answer all questions on the writing paper provided. Please start each question on a new page.

[Maximum mark: 18]

(a) (1)  Find the value of 4 and of B such that al > = 4 -+ 5 .
(-2 () 2-x

(2-x)

(i) Hence find J' dx for x<2. [4]

The tangent at the point (x, y) on the curve with equation y = f(x) passes through the

point (2,x).

dy
(b) Show that (2—x)a:x—y. [1]
(©) Find an integrating factor for the differential equation in part (b). [3]

It is given that the curve y = f(x) passes through the origin and x <2 .

(d)  Show that f(x)= (2—x)ln(2;xj+x. 5]
d’y
(e) Show that o = > and hence find the Maclaurin’s series for y, up to including the
-X
term in x°. [5]
TURN OVER
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Do NOT write solutions on this page.
10 [Maximum mark: 17]
(a)  Consider an arithmetic sequence with 7 terms x,, x,, x5, X,, X5, X, X, where x, e R,
1<k <7. Let the common difference be d.

(1) Express d in terms of x; and x,. Hence find an expression of x; in terms of x,

and x,.
. 3
(i)  Show that x, +x, +x, = E(x1 +X;,).

(ii1)  Given that the terms X, x;, x, form a geometric sequence and x, # x, , express X,

in terms of X, . [12]
(b) Consider a geometric sequence of 3 terms y,, y,, ¥; with common ratio » and y, > 0.

(1) Find y, +y, +y, in terms of y, and r.
(i1))  Determine the minimum value of y, +y,+y, as r varies and state the

corresponding value of . [5]

11 [Maximum mark: 20]

Consider the three planes
IT, :2x -5y +3z=3
IT, :3x+2y—-5z=-5
I, :x+Ay+z=p

where A and u are constants. The planes Il, and II, intersect in a line L.
(a) (1) Verify that the point P(-1,-1,0) lies on both I, and II, .

(1) Find a vector equation of line L.

(iii)  When A =-1, line L makes an angle 6 with plane Il,. Determine the value of

sinf. [8]
(b) Given that all three planes meet in the line L, find the value of A and of u . [4]
() (1) Suppose that the three planes have no point in common, what can be said about

the values of A and u ?

(ii)  Let u=2and A =-2.Find the distance between line L and plane I1;.  [8]

End of Paper
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