Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q1

Consider the functions f(x)=x-3 and g(x) = x* + k%, where k is a real constant.
(a) Write down an expression for (g o f)(x). [2]

(b) Given that (g o f)(2) =10, find the possible values of k. [3]
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Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q2

Events 4 and B are such that P(4)=0.65, P(B)=0.75 and P(4 nB)=0.6.
(@) Find P(4 v B). [2]
(b) Hence, or otherwise, find P(4' n B’). [2]
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Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q3

The sum of the first n terms of an arithmetic sequence is given by S, =pn2 —qn,
where p and ¢ are positive constants. -

Itis given that S, =40 and S;=65.
(a) Find the value of p and the value of ¢q. [5]

(b) Find the value of u;. [2]

,,iﬂ (o) '5,_‘: Lo
o= \6pP— &V
o= up—qg —CDO v
Sg= 6%
L = 25 P~ 5%
13 = Sp—a —\
by Aslving €4, (D a0

lo = &4 P+ (> — 5%

A o= \2—10=2_
6$ —40

= 25



Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q4

i 1
In the following triangle ABC, AB = \/6 cm, AC=10cm and cosBAC = %

diagram not to scale

B Sin macs 1=\ =LY
\/gcm — 4::1.
—
A C
10cm
Find the area of triangle ABC .
wn BAC

S
Sﬁ_ A2 o = __\;—xA—B\(ACX
4 _\,xﬂx*’““—l—“
= =

= {exan = %44

\2 cw”



Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q5

"

The binomial expansion of (1 + kx)" is given by 1 + 12x + 28k + ...+ k'x" where n € Z°
and ke Q.

C—

Find the value of n and the value of k.
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Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q6

Prove by mathematical induction that 5* — 2% is divisible by 17 forall n € Z".
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Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q7

It is given that z = 5 + gi satisfies the equation z* + iz = —p + 25i, where p, g € R.

Find the value of p and the value of q.
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Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q8

(@) Find [x(Inx)dx. 6]

r 2 2 15
(b) Hence, show that jx(lnx) (Lr=32(ln2)‘—l()ln2+7. 3]
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Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q9

, g sin®(/x)
Consider the function f(x)=——

,where x#0 and ke R".

——

(a) Show that f is an even function. [2]
(b) Given that lim f(x)=16, find the value of k. [6]
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Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q10

The functions f and g are defined by
9
f(x) =1In(2x - 9), where x > ~ '

g(x)=2Inx —Ind, where x>0,d e R".

(a) State the equation of the vertical asymptote to the graph of y = g(x).

The graphs of y =f(x) and y = g(x) intersect at two distinct points.

(b) (i) Show that, at the points of intersection, x> — 2dx + 9d=0.

(i) Hence show that d*>—9d > 0.

(iii)  Find the range of possible values of d.

The following diagram shows part of the graphs of y =f(x) and y = g(x).

}1

The graphs intersect at x=p and x=gq, where p <gq.

(c) Inthe case where d = 10, find the value of g — p. Express your answer in the form

aJb where a b e Z'.
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Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q11

Sn

) . 5. T
Consider the function f(x)=e**™, where g <x<—.

4

(a) Find the coordinates of the points on the curve y = f(x) where the gradient is zero.

(b) Using the second derivative at each point found in part (a), show that the curve y =f(x)

has two local maximum points and one local minimum point.

(c) Sketch the curve of y =f(x) for 0 < x < =, taking into consideration the relative values

of the second derivative found in part (b).

(d) (i) Find the Maclaurin series for cos2x, up to and including the term in x*.
(i)  Hence, find the Maclaurin series for e“Sl‘“l, up to and including the term in x'.
(i) Hence, write down the Maclaurin series for f(x), up to and including the term in g

(e) Use the first two non-zero terms in the Maclaurin series for f(x) to show that
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Problem - N23/5/MATHX/HP1/ENG/TZ1/XX/Q12

(a) Find the binomial expansion of (cos 6+ isin 8)° . Give your answer in the form a + b1
where a and b are expressed in terms of sin 6 and cos 6. [4]

(b) By using De Moivre’s theorem and your answer to part (a), show
that sin50= 16sin°6 — 20sin’0 + 5sin 6. [6]

(c) (i) Hence, show that 6 =§ and 0 =3Tn are solutions of the
5 5

equation 16sin*6— 20sin’0+5=0.
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