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Exercise A, Question 1

Question:

The curveC, with equatiory = x2 In x, x>0, has a stationary point P. Find, in
terms of e, the coordinates of P.
Solution:

y=x2In x, x>0
Differentiate as a product:

dy o 1 _ _
o SXX T HEXIn x=x+2xIn x=x(1+2 Inx)
dy
wx=-0 = 1+2Inx=0asx>0
= 2Inx=-1
= Inx=-73
1
= X=e 2
. 1
Substitutingx=e~ 2,iny = X2 In x
15 1 1 1
= y=(e 2)“Ilne 2=-Je
_ _ 1 1 1)
So coordinates are (€2, — ;e )
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Exercise A, Question 2

Question:

f(x) =1 x > 0
The curveC with equatiorny = f ( Xx) meets thg-axis at P.
The tangent t& at P crosses theaxis at Q.

(a) Find, to 3 decimal places, the area of triangle POQ, where O is the origin. (5)
The line y= 2 intersects Gt the point R.

(b) Find the exact value of tix-coordinate of R. (

Solution:

(a) C meets yaxis wherex =0
= y=e 1
Find gradient of curve at P.

dy _ -1
A
Atx—O,dX = 2e

Equation of tangent ig — e~ 1 = 2e ™ Ix
This meetx-axis at Q, wherg =0

1
= Q= (—5,0)

U S I g
Areaof A POQ=7 x3 xe ~= 7e” ~=0.092

(b) AtR,y=2 = 2=¢x*"1
= 2X-1=In 2
= 2X=1+1In 2

1
= X=35(1+In 2)
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Exercise A, Question 3

Question:

f(X) _ 3X _ X+7,X>1

x+1 o x2-1

(a) Show that f &) =3 - ——=,x> 1. (5)

(b) Find f~1(x) . (4

(c) Write down the domain ¢ =1 (x) . (1)
Solution:

3X X+7
(a)x+1 T (x+1) (x-1)"
X(x-1) - (x+7)
(x+1) (x-1)

x>1

3 - 4x-7
(x+1) (x-1)

(3x=-7) (x+1)
(x+1) (x-1)
3xX-7

Xx—-1
3(x-1) -4
x-1

4
Xx—-1

=3 -

4
(b) Lety=3 - 73

N

= x—1:3_y
x-1 1
4 T 3-y
4

= x—lzﬁ
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_ 4 77—y

- 4 7-X
Sof l(x) =1+ 3-7orz,

(c) Domain of {1 (x) is the range of ).
4
>0 = f(x) =3-7-7<3

x>1 = x—-1

So the domaincf 1 (x) isx<3
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Question:

(a) Sketch, on the same set of axesxfarO, the graphs of
y= -1+In Xandy= (2)

The curves intersect at the point P whes®ordinate i$.
Show that

(b) p satisfies the equation
pIn3p-p-1=0(1)

(€)1<p<2(2)
The iterative formula

1 / 1 \
Xnr1= 38 U1 % )%= 2
Is used to find an approximation far

(d) Write down the values of, X,, X5 andx, giving your answers to 4
significant figures. (3)

(e) Prove thap = 1.6¢€ correct to 3 significant figures. |

Solution:
(8) x

(b) AP, ~1+In p= 3

= -—-p+plin 3p=1

= pIn3p-p-1=0
(c)Letf(p) =pIn3p-p-1
f(l) =In3-2= -0.901...

f(2) =21In6-3= +0.5835...
Sign change implies root between 1 and 2, sqpl<<2.

1 (1)
(d)Xn+1:§ek xnj,XOZZ

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2 Page2 of 2

1 3
X, = 3€2=1.494 (4s.f)
X, =1.770 (4 s.f.)
X3 =1.594 (4 s.f.)
X, = 1.697 (4 s.f.)

(e)f(1.665) = +0.013
f(1.655) = -0.003
=  root between 1.655 and 1.665

Sop = 1.6€ (3 s.f.
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Exercise A, Question 5

Question:

The curveC, has equation

y=cos X— 2 sirx
The curveC, has equation

y =sin X

(a) Show that the-coordinates of the points of intersectior@fandC, satisfy

the equation
2 cos X-sin x=1(3)

(b) Express 2 cosxX2- sin in the formR cos (X + a ) , where R> 0 and
O<a< % giving the exact value &t and givinge in radians to 3 decimal
places. (4)

(c) Find thex-coordinates of the points of intersectior@fandC, in the
interval0 < X <z, giving your answers in radians to 2 decimal place:

Solution:

(a) Where G andC, meet

cos X - 2 sir’x = sin X
Usingcos 8=1-2 sitx = -2 sifx=cos X -1
Socos 2+ (cos X—-1) =sin X

= 2 C0S X-sin X=1

(b) Let2 cos —sin X=R cos (X +a)
=R cos X cosa— R sin Z sin «
Compare: Rcosa=2,Rsina=1

1
Divide: tana= 35 = a=0.464(3d.p.)

Square and addR? ( cofa + sirfa ) =22+ 1%2=5
= R= 45
So02 cos &-sin %= V5 cos ( X+ 0.464)

(c)2 cos 2x—sin 2x=1
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= V5 cos(x+0.464) =1

( A 1
= cos\ 2<+O.464) =5

\/
= 2x+0.464=1.107, 5176 0.464< 2x+ 0.464 < 6.747
=  2x=0.643,4.712
=  x=0.32,2.36 (2d.p.)
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Exercise A, Question 6

Question:

4

(a) Giventhay = In secx, — 5 <x < 0, use the substitutian= sec x, or

otherwise, to show th% = tax (3)

The curveC has equatioy =tan x + In secx, — % <x < 0.

At the point P orC, whose xcoordinate i$, the gradient is 3.
(b) Show that tarp = — 2. (6)
(c) Find the exact value of spcshowing your working clearly. (2)

(d) Find they-coordinate of P, in the form+ k In b, wherea, k andb are
rational numbers. (.

Solution:
(@ y=1In secx
du
Letu=secx = Ix = Secx tan x
dy 1

soy=Inu = 4 =7

oy _dy du
USIngdx ~ du x dx
dy 1 _ _
x = g X Secx tan x= - secx tan x =tan x

d
(b) % = seéX + tan x

So seép +tan p=3
= l1+tafp+tanp=3
= tarfp+tanp-2=0
= (tanp-1) (tanp+2) =0

4

As - 7 <x < 0 (4th quadrant), tapis negative

Sotar p= -2
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(c)seép=1+tarfp=5 = secp= + V5 (4th quadrant)

1
dy=IVv5+ (-2) =-2+3 In5
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Exercise A, Question 7

Question:

The diagram shows a sketch of part of the curve with equatioh( x) . The
curve has no further turning points.

Vi

oY |

-1 0 1 3\

On separate diagrams show a sketch of the curve with equation
@y=2f( -x) (3)

by= [f(x)]@ o

In each case show the coordinates of points in which the curve meets the

coordinate axes.
The function g is given by

g:Xx— |x+1| - k,xeRhk>1

(c) Sketch the graph of g, showing, in term&,dhey-coordinate of the point ¢
intersection of the graph with tlyeaxis. (3)

Find, in terms ok,

(d) the range of o (1)
(e) 9f(0) (2
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(f) the solution oig (x) =x(3)

Solution:
(@) Vi
'3 O 0 1 7 x
—4
(b) Va

B3| —
" J

k2| —

B3| —
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(C) Vi

(-1, — k)

dgx) = -k

()gf(0) =9(-2) = | -1] -k=1-k
Hy=xmeetsy= |[x+1| - k
wherex= - (x+1) -k
= 2= - (1+k)
1+k
= X= - 5
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