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1 (a) Wrnte down the period, in radians, of 3 lang— 3. [1]

period of tan graph = %

T
period = T =27
2

(b) On the axes, sketch the graphof y=3 tang —3 for —m < @< x, stating the coordinates of the
points where the graph meets the axes. [3]

When 6 = 0, y = —3 (y-intercept)
Wheny =0, § = % (6-intercept)

(w2, 0)

-1 -3m/d -T2 -TTid o T4 12 arid T

(0,-3)

https://www.desmos.com/calculator/5jzzhfOrjr

Make sure to label the intercept points!!

Cambright Solved Paper


https://www.desmos.com/calculator/5jzzhf0rjr

2 (a) Write 2x*+5x+3 inthe form 2(x+a)*+b, where a and b are rational numbers. 2]

2(z% + g) +3
=2+ 3P - (§P+3
=2(z + 2)2 — 2(%—2) +3
:2(a:+g)2—% +3
=2+ 3V -3
(b) Hence write down the coordinates of the stationary point on the curve y = 2x° + Sx+3. 2]

In complete square form (i.e 2(ac + %)2 — %), when the bracket is equal to 0, we get our x-
coordinate for the stationary point.

5.1
TTT47YT TS
Stationary point = (—§ —l)
Y 4> 8
(¢) Solve the inequality 2x* +5x+3 < % 3]

Using part a,

5

15
2(z + 1)2

1
T8< 8
2@+2V<2
(a:+%)2<1
5
a:+z<:i:1
5

:E<:l:1—Z

3 (a) Wnte 3+2]gu—%lg[_4h3}, where @ and b are both positive, as a single logarithm to base 10.
Give your answer 1n its simplest form. 3]

Using log rules, we can change %1g(4b2) into 1g(4b2)? which can be simplified to 1g(2b)
3+2lga—Ig(2b)

3=31g10 =1g10® =1g 1000 and 21g a = lg a®

lg 1000 + Iga® — 1g 2b
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Using the log rules, we can combine these logs into one

2 2
lg 10(2)20' leading to lg %

(b) Given that 2log 3 = 7+4log,c, find the possible values of the positive constant ¢, giving your
answers in exact form. [5]

Using change of base rule, we can change log, 3 into 10;
3

2 X =T7+4logsc

log; c
Multiply both sides by log, ¢
2 = Tlog, c + 4(log, c)?

Let © = log; c

2 =Tz + 422

422 + 7z —2 =0
4z —1)(z+2)=0

1 _
:c:40r$——2

logsc = }Ior loggc= -2
c=(3)iorc=3"2

c:3% orc:%

4 The straight line y=3x—11 and the curve xy=4—3x—2x" intersect at the points 4 and B.
The point C, with coordinates (2, —8) where a 15 a constant, lies on the perpendicular bisector of the
line AB. Find the value of a. [8]

Substitute y from line equation to curve equation

r(3z —11) =4 — 3z — 222

3z2 — 11z = 4 — 3z — 222

br? — 8z —4=10

(—2)(Bz+2)=0

r=2o0rzc= —%

Sub these values in y = 3x — 11 to find the y-coordinates

r=2—->y=32)—-11=-5

_ 2 _ a2 __61
p=—f oy=38(-§) - 1l=-%
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Now, we have points A and B, (2, —5) and (—é, —%)

2-2 5-% 4 43
Midpoint AB = ( 25, . 5)=(5, - %)
61 36
: __rise _ 5 __ 5 _
Gradient AB = run = 2 = =13 =3
) 5)
In perpendicular line, mymy = —1 — 3my = —1 — my = —%

To find the perpendicular bisector’s equation, we can use the point slope form

= (%)= 53

43 1 4
8+ 75 =305
3 1 4
5= 3(-5)
9__ 4

5-T75
9, 4_
z=-—1

Therefore a = -1

; 10
5 (a) Find the first three terms in the expansion of (.‘r‘ — i:] in descending powers of x. Give each

term in its simplest form. x [3]
(22)10 410 C’l(w2)9(—;_1—2) 410 02(132)8(_%)2 .
(&) + 10(@'%)(~ =5) + 45(2"0)(23) + ..
220 — 40216 + 72022 + ...
(b) Hence find the coefficient of x'® in the expansion of (.‘r: —Ii:]m('xf +\i) 3]

Using part a,
(&2 — 40210 + 720012 + .)(@* + 4 + 1)
2 + 4220 + 4216 — 40220 — 1602'¢ — 16022 + 72020 + ...

Collect terms
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4219 — 16025 4+ 720216 = 564216
Coefficient of 216 = 564

6  Inthis question lengths are in centimetres and angles are in radians.

A

[\ s

The diagram shows a circle with centre O and radius r. The points 4 and B lie on the circumference of
the circle. The area of the minor sector 048 is 25cm?. The angle AOB is 6.

(a) Find an expression for the perimeter, F, of the minor sector 408, in terms of r. [3]

Perimeter of minor sector = r + r + Arc length = 2r + r0

Since we want to find the perimeter in terms of r, we have to find an expression for 6 to use for
the arc length.

Area = %1“20

_ 1,
25—27'9
r20 = 50

Perimeter of minor sector = 2r 4+ r0

. . 50
Perimeter of minor sector = 2r +r )
. . 50
Perimeter of minor sector = 2r + ry
(b) Given that » can vary, show that P has a minimum value and find this minimum value. (4]
. 50
P(Perimeter) = 2r + ==
dP _ ., 50
dr — r2
- . dP
Minimum value will occur when ar = 0
50
2 -5 =
r2
50
2==
2
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r=2>5

&P _ 100

dr2 = 3

Using the second derivative test

s, P _ 100 _4
T=97 g2 T8 T 5

Since the second derivative is positive, r = 5 is a minimum value.

Now, we can find P whenr =5
r=5-P=2(5)+3
P=104+10=20

7  The table shows values of the variables x and y which are related by an equation of the form y = Ax”,

where 4 and b are constants.

X 1.5 2 25 3 Rl
¥ 138 275 469 726 145
(a) Use the data to draw a straight line graph of Iny against Inx. [3]
First make a table of values for In y and In x
Inz 0.405 0.693 0.916 1.099 1.386
Iny 2.625 3.314 3.848 4.285 4.977

Now, plot the points and draw a straight line
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0 EII.Z EII.4 D‘.G UIE 112 14 18 1.8 2‘

https://www.desmos.com/calculator/jkbactzzof (Note, in desmos, | had to draw a graph with x and y instead of
Inx and Iny but the thought process remains the same)

(b) Use your graph to estimate the values of 4 and 5. [5]

y = Az’ is given

Taking the natural log of both sides,

Iny = In(A4 x zP)

Using log rules, we can separate the right hand side
Iny=mA+Inazb

Iny=blnz+InA

Now, we have a straight line equation form and we can use our graph

. 4.977-2.625 _
Gradient b = {3561 7405 = 2-398... = 2.4

y — intercept = In A
On your graph, you should see that the y-intercept is around 1.5 to 1.7
We will take y-intercept = 1.6

InA=1.6
A= 61'6
A=495.=5
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(c) Estimate the value of x when y = 100. [2]

y= 5(132'4

y =100 — 100 = 52%4
>t =20

x = logy 4 20

= 3.42

8
B
v
0 X A

The diagram shows the triangle O4B with OA =aand OB = b. The point X lies on the line (34 such
that OX = %ﬂ. The pomnt ¥ is the mid-point of the line 45 Find, in terms of a and b,

(a) AB ]

(b) XV 2]

@AB—=OB—-OA=b—a

b) XY = XA + AY (Go from X to A, then from AtoY)

—
00X = %a,soﬂ: %a

—
Since Y is the midpoint of AB, AY =

XY = 2a+ $ 4B

AB

N[

4]/} 2 1

X :ga+§(b—a)
72 2 1 1

X :ga+§b—§a
72 1 1

X =§b—ma
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(0] X
The lines (B and XY are extended to meet at the point Z_ It 1s given that YZ=AXY and BZ= b

(c) Find XZ interms of A, aand b. 2]

XZ = XY +YZ (Start at X, gotoY, then to Z)

We already know XY and YZ = AXY is given in question

1
XZ——b 10 —I-)\( b— Ea)
1 1
XZ = (A +1)(3b - 150)
(d) Find XZ in terms of g, aandb. [2

) > —
XZ = XO + OB + BZ (Start at X, go to O, then to B, then to Z)

0X = 2a,50X0 = —24,08 = b, BZ =

XZ = -3a+b+ub
X7 = %a +(1+p)b
(e) Hence find the values of A and g 3]

We have 2 expressions for XE so we can compare the 2 of them

(A +1)(5b— 35a) = —2a+ (L + b

Let's compare a

(1= Sa)= 24
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Comparing b,

O+ 1(30) = (1 + )b

(6)(35) = (1 + Wb

3b=(1+ wb
3=1+up
p=2

9  Inthis question lengths are in centimetres and time is in seconds.

A particle P moves in a straight line such that its displacement s, from a fixed point at a time ¢, 1s given
by s=3(t4+2)(t—4)" for0<r<5.

(a) Find the values of  for which the velocity, v, of P15 zero. [4]

s=(3t+6)(t—4)

o= 3 a7 1 Bt 6)2(t - 4) x 1

v=3(t—4)* + (6t +12)(t — 4)
Factor outt — 4

v=(t—4)[3(t —4)+ 6t + 12]
v=(t—4)[3t — 12 + 6t + 12]
(t—4)9t

Whenv =0, (t —4)9t =0
9t =00rt—4=0
t=0o0rt=4
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(b) On the axes below, sketch the displacement—time graph of P, stating the intercepts with the axes.
[3]

(0,95) T~

~
N

o AN

» AN

N
x AN |

P

0 D|5 18 ZI 2|5 ‘3 SIE 4 415 g

https://www.desmos.com/calculator/1lsjngadbr

Don't forget your interception points!!

(c) On the axes below, sketch the velocity—time graph of P, stating the intercepts with the axes.  [2]

(0,0) (4,0)

\—//

https://www.desmos.com/calculator/vnvaslekyz

(d) (i) Find an expression for the acceleration of P at time . [1]

v=(t—4)9t = 9t? — 36t
= = =18t — 36
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(ii) Hence, on the axes below, sketch the acceleration—time graph of P, stating the intercepts with
the axes. 2]

60

/

-

(2,0)

20

//

-60

https://www.desmos.com/calculator/gzw0k9cn0Oh

10 (a) Show that cos*@—sin*0+1 = 2cos’6. [3]

a> — b = (a—b)(a+b)

So, cos* @ — sin* @ = (cos? @ — sin” 0)(cos? 0 + sin” 0)
Since cos? 0 + sin? 6 = 1,

cos* § — sin* § = (cos? f — sin® f) x 1 = cos® § — sin? §

sin?f =1 — cos? 6

Now back to the original equation and substituting our new values,
cos?f — (1 —cos?0) + 1
cos’0 —1+4cos’0 +1=2cos’6

4@

(b) Solve the equation cos* %— sin ?+ 1= % for —3m < ¢ < 3w, giving your answers in terms

of . [5]

First, don't forget to change your calculator to radians!!

Using part a,
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Letw:%s, ¢ =3z

—3IT<Pp< 37

=37 <3z < 3w

—mr<r<m

Now sketching the graph of cosz = :I:% and using our calculator,

(

|—mf3,0.5)

(w3, 0.5)

-3

i

™4

am

i

(—2n3, —

0.5)

/3, —0.5)

We get 4 solutions of x = —

https://www.desmos.com/calculator/3ppkb6jfy7

2
3 I

¢=—2m, —m, m, and 27
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-3
Substitute these values back into ¢ = 3z and we get

s
» gy an

d

2
3

13
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Additional notes

Websites and resources used:

e Desmos graphing calculator

If you find any errors or mistakes within this paper, please contact us and we will fix
them as soon as possible.

You may download and share this solved paper provided that you credit Cambright.



