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Section A (56 marks)

1. There are 15 items in a data set. The sum of the items is 300.
@) Find the mean.
[2]
The variance of this data set is 9. Each value in the set is multiplied by —2.
(b) 0] Write down the value of the new mean.

(i) Find the value of the new variance.

(i)  Hence, write down the value of the new standard deviation.

[4]
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2. A straight line L, passes through the points (8,0) and (24, 32).

@) Find the equation of L , giving the answer in general form.

[3]

(b)  The equation of another straight line, L,, is given as x—ay+2021=0,
aeR.If L and L, are perpendicular, find a.

[2]
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3. (@  Showthat (2n+1)*+(2n+3)* +(2n+5)* =3(4n° +12n+11)+ 2, where
nez.
[3]

(b) Hence, or otherwise, prove that the sum of the squares of any three
consecutive odd numbers is greater than a multiple of 3 by 2.

[3]
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4, Let f(x)=px®+gx*—2x+1. At x=1, the slope of the normal of the curve of f
1
is BT It is given that f'(41) =2, find the value of p and of q.
[8]

© SE Production Limited 5
All Rights Reserved 2021



5. The graph of f is given by f(t)=asinb(t+25)+d, a>0, t>0.

When t =2, there is a maximum value of 37, at P. When t=11, there is a
minimum value of -5. The graph of f is strictly decreasing at 2<t <11.

(@) Showthat f(t)= lein%(t +2.5)+16.

[5]

The graph of f is then transformed to the graph of g by a horizontal stretch

17
of scale factor 3, followed by a translation of ( 8 j Let P’ be the image of P.

(b)  Find the coordinates of P'.
[2]
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6. Consider the function f(x)=4x*+3x’-1, xeR. The graph of f is translated
one unit to the right and then stretched vertically with scale factor 3 to form the
function g(x).

(@ Express g(x) inthe form ax*+bx®+cx*+dx+e, where a, b, c, d,
eec.
[5]
(b)  Hence, find the sum of the roots of the equation g(x)=0.

[2]
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3 _ 2
7. Let f(x):% , where x>1. Solve the inequality 1+ f (x|) <|x|.
+

[5]
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2 3 n _
8. Prove by mathematical induction that (2]+(2j+...+( jz—n(n+1)(n )

2 6

neZ" ,nx>2.

[7]
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9. The random variable X has the probability density function

e, 1<x<3.

f(x)=

e’ -1

(@  Write down the mode.

[1]

2
(b) Show that the exact value of the median is 3—In[e 2+1j

[4]
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Section B (54 marks)

10. Let f(x)=cos'x, xeR.
(@) M Write down the range of the function f .

(i) Consider f(x)=1, 0<x<2x. Find the number of solutions to
this equation.

[5]
(b)  Find f’(x), giving your answer in the form asin® xcos® x where a, p,
ge’.

[2]

(c) Let g(x)=2sinx for 0<x<z. Find the total area of the regions
bounded by the graph of y = f(x)g(x) and the x-axis.
[7]
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11.  Afunction is defined as h(x) =sinx, xeR.

dy _
dx
when x =0, giving the answer in the form y = f(x).

@) Solve the differential equation h(x)-(y+1), y>-1, where y=0

[8]

(b) By using the integrating factor approach, show that the solution of the
differential equation (;_y = h(x)«fl— (h(x))* -(y+1), where y=0 when
X

1.
Zsin?x

x=0,is y=e2 1.
[12]
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12. (a) Solve the equation z°+1=0, z e C, giving the answers in
modulus-argument form.
[4]
(b)  Hence, solve the equation z*—z* +1=0.

[4]
T .. 7 ; 0 o e 1
Let ﬂ:cosg+lsmg, p=A"+4Aand g=4 +1 . ltis given that ;HZ:\E'

(c) (i) Form a quadratic equation of z, ze C, with roots p and g¢.

(i) Hence, form a quadratic equation of z, ze C, with roots 2p
and 2gq.
[12]
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END OF PAPER
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