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Exam-style practice: Paper 2

2
1 y:ax2+bx+c:a(x+ij +c——
2a
Maximum at (-2,8)
:>i=2 =b=4a (1)
2a
2

and c—b— =8 )
4a

Passes through (—4,4)
=16a-4b+c=4 3)

b2
3)-(2): 16a—-4b+—=-4

4a
Substitute expression for b from (1) gives
16a—-16a+4a=-4
= a=-1=>b=4a=-4
From 3)=>c=4+4b—-16a

=4+4(-4)-16(-1)=4

So a=-1, b=-4, c=4

2 a [ passes through P(6, 4) and O(0, 28)

Gradient =m, = 28-4_ —4
0-6

So (y—4)=(-4)(x—6)
= y=—4x+28

b Let 2 have gradient m2

Since /, and /, are perpendicular,

mm, =-1=m, =2

So(y—4)=§<x—6>
SN SN
YT

¢ R is positioned where /2 crosses the x-axis

lx+§:0:>x:—10
4 2

So R(-10,0)

d APOQR is aright-angled triangle.
Area = %x (base) x (height)
Using Pythagoras’ theorem,
| PO = J(6) +(24)" =612 = 24153
| RPI=[(16)* +(4) =272 =2V/68
Area =%(2\/§)(2\/&)

=2,/10404 =204
So the area of triangle POR is 204 units’

3 f(x)=e"-1, xeR

y:e3x_1
:y+1:e3x
=3x=In(y+1)

:xz%ln(y+l)

So f'(x) :%ln(x+1), x>-1

a The student did not apply the laws of
logarithms correctly in moving from the
first line to the second line:

log, x+log, y =log, xy

b log4(x+3)+log4(x+4)=%

= (x+3)(x+4)=4"=2

= x+7x+10=(x+5)(x+2)=0
Sox=-2

Note that x = -5 is not a solution since the
function log, x is defined only on the
domain x > 0, so log,(x+4) is undefined

when x = 5.
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a

"

14 \43/0/ 10
_6__

b -6<y<18

¢ Consider each section of the domain
separately. There will be a solution in
each section, because 18 > -3 > -6 and
—-6<-3<2.

First find the equation of the line when
—14 < x <=6 and solve for y =-3

618
0 =60 === (=0
= y+6=-3(x+6)
= y=-3x-24

3=-3a-24=a=-7

Now find the equation of the line when
—6 < x < 10 and solve for y =-3

(=220
(=) == oy (= (0

:y+6:%(x+6)

=>y=—x-3
4 2

—3:la—3:a:0
2

Solutions are a=-7,a=0

a f(x)=x" -k’ -10x+k
(x+2) is a factor of f(x) so f(-2)=0
= £(-2) =(-2)’ —k(-2)* -10(=2) + k
=-8-4k+20+k=0
=3k=12=k=4

SolutionBank

b x¥*-4x*-10x+4=0

a

a

First take out the known factor (x + 2)
= (x+2)(x* —6x+2)=0

So x=-2 or x’—6x+2=0
x*—6x+2=0

=((x-3°-9+2=0
=>(x-3)’=y=

x=3%7

Solutions are x = -2, x=3+\/7
andx=3-7

Area:%(x—3)(x—10)sin30°:11
:%(x—3)(x—10)x%:11

= (x-3)(x-10)=44
=x"—13x+30=44
=x"-13x-14=0

x*—13x-14=(x-14)(x+1)=0

So x =14, x =—1, but x > 3 as the lengths
of the sides of this triangle must be
positive. So solution is x = 14.

x-=5
6

+2
y=6cost—2:>cost=yT

x=6sinf+5=sint =

Since sin®¢+cos’ ¢ =1,

2 2
53
6 6
= (x=52+(y+2) =36
Soh=-5, k=2, c=36
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8 b c¢=236=(radius)’ = radius = 6

t parameterises the circle and takes values

T 3n
——<t<—

So the angle that subtends the arc is
3m_(_m)_13n_ )

3 12
So C is an arc of radius 6, and its length

.0 . . .
is Py x (circumference of circle radius 6)
T

Length oszix13—Tc><2n><6=13_7T
2 12 2

4x* +7x B C
— =4+ +
(x-2)(x+4) x—2 x+4
So 4x* +7x

— A(x—=2)(x+4)+ B(x+4)+C(x-2)
Setx=2:30=6B=B=5
Setx=—4:36=—6C=C=-6
Compare coefficients of x* = 4 =4
So 4=4, B=5, C=-6

4x* +7Tx
(x=2)(x+4)
So to find the expansion as far as the term
in x*, only need to find the expansions of

(x—2)"'and (x + 4) ! as far as the term
in x?

Ao IxY
(x-2) = 2[1 2)

B PP
= 2(1+( 1)[ 2j+

=4+5(x-2)"-6(x+4)"

111,

=————X——X +
2 4

1 xY'

x+4) == 1+=

vty =4[143)

4x* +7x
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10 MN = MB + BN =

So W=lb+l(—b+a) =la

2 2 2
Therefore OA4 and MN are parallel
and MN = %@ as required

11a Atx=2,
2

(3] (s +e3)
y=|—||sin—+cos—
2 2 2

=2.46740 (5 d.p.)

b h
b Lydsz(y0+2(yl+y2+...+yn_1)+yn)
So IO ydx

h
zE(yo + 20+ Y, ot Vs)+ V)

- 1(34"; °)2(0.20149+0.87239
2

+1.81340+ 2.46740 + 2.08648)
=2.922 (3dp.)

SolutionBank

¢ Use integration by parts twice. First let
, dv .
u=x",—=sinx+cosx
dx
= v =sinx—cosx

3n
j(;' x*(sin x + cos x)
3n
= [xz (sin x — cos x)JO“
3n
- 2‘[04 x(sin x — cos x)dx

Use integration by parts again, letting
v
U=Xx,— =SINnX—COoSX
dx
= v=sinx+cosx

This gives

ET x*(sin x + cos x)
3 2
e
-2 {—[x(sin X +cos x)]?

+ IO (sinx+cos x)dx}

~f

= (9n126\/§J—2{0+[sinx—cosx]; }

:(9”2‘/5}2(\/5“)

16
=3.023 (3d.p.)
3.023-2.922

d 225272722 100=33% (1dp.
3.023 o (dp)

12a u, =a+(n-1)d

a=1000,d =150
So u,, =1000+ (18 —1)(150) =3550
In the 18th year Ruth saves £3550

b S, :%(2a+(n—1)d)

S, = %(2(1000) +(18—1)(150)) = 40950

So in 18 years, the total amount that Ruth
will have saved is £40 950
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12 ¢ The sequence is now geometric with

a=1000, r=1.1
_ 18
Sm:loooil 1(11'1) ) _ 45599.17313

So after 18 years, Ruth will have saved
£45599.17 (2 d.p.) under this new scheme

13a Rcos(x—a)=Rcosxcosa + Rsinxsina
Rcos(x—a)=0.09cosx+0.4sin x

Rcosax=0.09, Rsinax =0.4
= R*=(0.09)* +(0.4)’

(as sin’ @ +cos’ a =1)

So R =1/(0.09)" +(0.4)" =041 (R>0)
Rsina 04 40

=tanq =——=—
Rcosa 009 9

= a=tan"' (%) =1.3495 rad (4 d.p.)

So R=0.41, a =1.3495

b Use part a to write equation as

b 16.4t
0.41005(—0:)

2

e 40

t
cos| ——a
(2 j

So the minimum value of / occurs when

L—a=0:>t=2a
2

=t =2x1.3495=2.70 seconds (2 d.p.)
40
cos0

h= =40cm

SolutionBank

¢ n=— 2 100

t
cos| ——a
(2 j

t j 2
=cos| ——a |=—
(5o

This has two solutions in the interval

—1.3495 < 2—1.3496 < 1.3505

%—a=1.1593,—1.1593

t=2x(1.1593+1.3495) =5.02 seconds
t =2x(—-1.1593+1.3495) = 0.38 seconds

142 h(r)=—10e 00 _10e"80-04 4 70

h'(t) — _10(_0.3)6—0.3(1—6.4) _ 10(0‘8)60_8(1_6_4)

— h'(t) _ 3 030-64) _ g 08(1-64)

b From part a, when h'(£) =0

R _
2 o 03(-64) _ L08(-64)

8
o (% e—0.3(t—6.4)j =0.8(r-6.4)

N ey

T

~0.3(1,-6.4)
c t., %ln [36—) +6.4
8

3 03(5-64)
t,=>ln [—j +6.4=5.6990
8

~0.3(4,-6.4)

t,=2In %T +6.4="54369
~0.3(t,-6.4)

t,=3In 367 +6.4=55351
~0.3(t,-6.4)

t,=2In %T +6.4="5.4983

All answers are to 4 decimal places.
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14d h(5.5075)=0.000360 (6 d.p.)
h'(5.5085) = —0.000702 (6 d.p.)

The sign change implies slope change,
which implies a turning point at
t=5.508 (3d.p.)
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