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1 (a) Forasmall angle 6, where 0 is in radians, show that 2 cos@+ (1 —tan8)” =~ 3 —26. 3] =
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Simplify fully.

(a) V12axV3a 2]
(b) (64b%)7 x (4b%) 3 2]
(¢) 7x9%—4x27%* [4]
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3 A cylindrical metal tin of radius rcm is closed at both ends. It has a volume of 160007 cm”.

(a) Show that its total surface area, 4cm”, is given by 4 = 2mr” + 320007 . (4]

(b) Use calculus to determine the minimum total surface area of the tin. You should justify that it

1S @ minimum., [6]

/] 8Os =
AN = -
—
S ~ —
W'FQ.QL a-e.:::x_f pt' = .2'-77_""" -+ e TTC r‘L\
r2 ( o T =
= 2'1‘-‘("":‘“ = 2 T <\ T
= J

Z—rl—(’" + & W) mo‘mfrq.o(



https://bitpaper.io

Share Knowledge

i S
¢ ) A = 2 we + I2099 7
/
Sy O =
——___—_l = Lr 77  — J 2909 v
P2’ 'I:-""'\. L‘Mm w\,\m o{:‘__ —_— (-
f—-l-ja4r"' = d2oo-e <
— ;1-

M

= 2400



https://bitpaper.io

Share Knowledge

o) O —
oh & A =
T T = L5 > ¢ ocoo o

w~ e~ — = 2=

A A — (72—

c::kr'L

2 . =
(@, i ‘}— — < 'E'L""J (o3 A L LA



https://bitpaper.io

Share Knowledge
4 Prove by contradiction that there is no greatest multiple of 5. [3]
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0 a A

The diagram shows points 4 and B, which have position vectors a and b with respect to an origin O.
P is the point on OB such that OP : PB = 3:1 and Q is the midpoint of AB.

(a) Find P_Q' in terms of a and b. 2]
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The line OA is extended to a point R, so that POR is a straight line.
(b) Explain why PR =k (2a — b), where £ is a constant.

(¢) Hence determine the ratio OA4 : AR.
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6 A mobile phone company records their annual sales on 31% December every year. S .\
(CJ S [
Paul thinks that the annual sales, S million, can be modelled by the equation S = ab’, where a and
b are both positive constants and 7 is the number of years since 31 December 2015. *
Paul tests his theory by using the annual sales figures from 31%' December 2015 to 31% December
2019. He plots these results on a graph, with 7 on the horizontal axis and log,,S on the vertical
axis. = R
(a) Explain why, if Paul’s model is correct, the results should lie on a straight line of best fit on his
graph. 3]
-
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The results lie on a straight line of best fit which has a gradient of 0.146 and an intercept on the
vertical axis of 0.583.

(b) Use these values to obtain estimates for @ and b, correct to 2 significant figures. [2]

(¢) Use this model to predict the year in which, on the 31%' December, the annual sales would first
be recorded as greater than 200 million. [3]

(d) Give a reason why this prediction may not be reliable. [1]
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Two students. Anna and Ben, are starting a revision programme. They will both revise for
30 minutes on Day 1. Anna will increase her revision time by 15 minutes for every subsequent day.
Ben will increase his revision time by 10% for every subsequent day.

(a) Verity that on Day 10 Anna does 94 minutes more revision than Ben, correct to the nearest
minute. [3]

Let Day X be the first day on which Ben does more revision than Anna.
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Let Day X be the first day on which Ben does more revision than Anna.
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(b) Show that X satisfies the inequality X > log, ,(0.5X+0.5) + 1. (3]

(¢) Use the iterative formula x, = log, ,(0.5x +0.5) + 1 with x, = 10 to find the value of X.

You should show the result of each iteration. |3]
(d) (i) Give areason why Anna’s revision programme may not be realistic. (1]
(i) Give a different reason why Ben's revision programme may not be realistic. 1]
X — |
>xX — |
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16


https://bitpaper.io

t m(’?.«.‘-—-;5 ( o ., +< LsTL S des

[_CJ% -\ >[mai'i(6~5’)(+—c:*s'>

(X'" {) ‘:’54-4('") et /0%,..! (o .SX + -:::-‘S.‘)

> — = IDSH{(Q;SX*G,,()



https://bitpaper.io

(¢) Use the iterative formula x_ = log, ,(0.5x, +0.5) + 1 with x, = 10 to find the value of X'
3]

You should show the result of each iteration.
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(d) (i) Give areason why Anna’s revision programme may not be realistic.

(ii) Give a different reason why Ben's revision programme may not be realistic.
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8

(a) Differentiate (2+3x”)e™ with respect to x. 3]

(b) Hence show that (2+3x*)e™ is increasing for all values of x. [4]
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The diagram shows the graph of y =|2x—3|. =
e S
(a) State the coordinates of the points of intersection with the axes. 2] ( = y S v ok C —> )

(b) Given that the graphs of y =[2x—3| and y = ax+2 have two distinct points of intersection,
determine o

2 G.Ol ;___:{—- - —_
" .LQ) 8?’ ¢ A G b 3 2

(i) the set of possible values of a,

(ii) the x-coordinates of the points of intersection of these graphs, giving your answers in

terms of a. [3] carcmcﬂ(.;,@'& B = 2
2
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The diagram shows the curve y = sin(%w.f:r—- l), forl < x < 2.

(a) Use rectangles of width 0.25 to find upper and lower bounds for Fsin(j.l,m)dr.ﬁivc your P pe— Lo ond
answers correct to 3 significant figures. | [4]
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(b) (i) Use the substitution 7 = v x—1 to show that J‘sin(%u’.r— l)dr = JZfﬁin(%r)tif. [3]

(ii)) Hence show that J‘]'sin(%u’x— l)dr = Hﬁin% —4:::05_%. (4]
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|
(ii) Hence show that J.] Hill(;\-".'t'— ])d.".‘ = H:-;in; ~4 cos L (4]
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11 In this question you must show detailed reasoning.

T T

The diagram shows a circle with equation x° +y” — 10x— 14y+ 64 = 0. A tangent is drawn from
the point P(0,2) to meet the circle at the point 4. The equation of this tangent is of the form
y = mx+ 2, where m is a constant greater than 1.

(a) (i) Show that the x-coordinate of A satisfies the equation (m*>+ 1)x> = 10(m+1)x+40 = 0.
2]

(ii) Hence determine the equation of the tangent to the circle at 4 which passes through P.|4]
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A second tangent 1s drawn from P to meet the circle at a second point B. The equation of this
tangent is of the form y = nx+ 2, where » is a constant less than 1.

(b) Determine the exact value of tan APB. (4]
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12 Find the general solution of the differential equation o’ Share Knowledge
. " dy
(2x" —=3x"—11lx+ ﬁ}a = y(20x — 35).

Give your answer in the form y = f(x). 9]
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