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Edexcel Modular Mathematics for AS and A-Level

Algebra and functions

Exercise A, Question 1

Question:

o X*-2x-3
Simplify 2 7ee12"

Solution:

x2—-2x-3

X2 — Tx + 12
(x-3) (x+1)
(x=3) (x-4)

x
+
[EEY

x
|
I

© Pearson Education Ltd 2C

Factorisex® — 2x — 3:

(-3)x (+1) =-3
(-3)+(+1) =-2

SOX2 — 2x - 3 = (x=-3) (x+1)
Factorised — 7x + 12
(-3)x(-4) =+12
(-3)+(-4)=-7
SOX2—7x+12= (x-3) (x-4)
Divide top and bottom by X - 3)
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Exercise A, Question 2

Question:

In AABC, AB = \|_5cm, <« ABC=45°, ~ BCA=30°. Find the length oBC.

Solution:
B Draw a diagram to show the given information
V5 a5
X
307
A C
> _ B Use the sine rule— =—— , wheae= x , ¢ = |5 and
sinA  sin30° WSa  Tsic &=
C=30°
A+ 30 + 45 = 180° Find angleA. The angles in a triangle add to 180
A=105°
x 6
sin105°  sin30°
_ \5sin105° Multiply throughout by sin105
sin30°
=432 Give answer to 3 significant figures
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Exercise A, Question 3

Question:

(a) Write down the value of log81

(b) Express 2 log4 + log 5 as a single logarithm to bage

Solution:

(a)
log,81 = log; (34)

= 4log,
=4x1
=4

(b)
2Ioga4 + Ioga5

= log, 4 + log 5

=log, (42x5)

= log,80

© Pearson Education Ltd 2C

Write 81 as a power of 3,81 =3 x3x3x 343

Use the power law: log( xk) = klog_x, so that log ( 3
4) = 4logg3
Use loga = 1, so that log8 = 1.

Use the power law: lgg x) = Klog.x, so that
2log 4 = Ioga42

Use the, multiplication law: logy = log_x + log,y so
that log42 + log,5 = log, (42 x 5)
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Question:
P is the centre of the circle x(— 1) 24 (y+4) 2=g1.

Qs the centre of the circle x(+ 3) 2+ y2 = 36.

Find the exact distance between the pcP andQ.

Solution:

(x=1)2+ (y+4)?=81

The Coordinates d?are (1, -4) . Compare k-1) 2+ (y+4)2=8to (x-a)
2+ (y-b) 2=r2 where (a,b) isthe centre.

(x+3)2+y?=36

The Coordinates d@are ( =3,0) . Compare k+3) 2+y?=361t0 (x—a) 2+
(y—-Db) 2 = 12 where (@, b) isthe centre.

_ PO=](-3-1)2+ (0- used:\l [ (%=% )2+ (y,-y;) 2, where

(-4)°2 (x,y,) = (1, -4) and ,,y,) = (-3,0)

=\ (-4)2+(4)2
=\16 + 16
=\32

© Pearson Education Ltd 2C
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Question:
Divide 2x3 + 9x2 + 4x — 15 by (x+3) .

Solution:

2 Start by dividing the first term of the polynomiaf x, so
that 23 + x = 2x2. Next multiply (x+3) by 22, so
that 2 x (x+3) =2¢ + 6x2. Now subtract, so that

x+3| 23+ 9@+4x-15

3 2
¢+ 6x (23+92) - (23 +6x2) =3x%. Copy + 4.
3x2 + 4x
X2 + 3x Repeat the method. Divide@&by X, SO that 8 + x = 3x.

Multiply ( x+3) by X sothat®x (x+3)

X+ 3 + Ox2+4x -
| 23+ 9% +4x-15 = 3x% + 9x . Subtract, so that (B + 4x) -

3 2
2 + bx (3x2+9x) = -5x.Copy - 15
3x2 + 4x
3% + 9x
- b5x-15
22 + 3% — 5 Repeat the method. Divide xByXx, so that
3 - 5x+x= -5 Multiply (x+3) by -5, so that
x+3| 23+ 9@+4x- 15 -5x (x+3) = - 5- 15 . Subtract, so that
23 + 6x2 (-5%-15) - ( -%-15) =0.
3x2 + 4x
3% + 9x
-ox—-15
-ox—-15

0
So 23+ 9% +4x- 15+ (x+3) =22+ 3x-5.

© Pearson Education Ltd 2C
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Question:

1
In AABC, AB = 5cm,BC = 9cm andCA = 6cm. Show thatos ~ TRS= - 3

Solution:
A Draw a diagram using the given data.
Sem B cm
B 9cm C
52 + 6% — & i b*+c?-a
cos, BAC=z 2 —>—~ Use the Cosine rule cAss ————, where
2x5x%x6 2bc
25 + 36 - 81 AzéBAC,aZQ(Cm),b:6(Cm),C
- 60 (cm)
=20
T 60

-1

© Pearson Education Ltd 2C
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Question:

() Find, to 3 significant figures, the valuexdbr which 5= 0.75

(b) Solve the equation 2 log — log :3x =1

Solution:

(@)
5¢=0.75

log,,(5*) =log,, 0.75
X log;p = log;; 0.75

log,, 0.75
X = log, ;5
= -0.179
(b)
2loggx — log=3x =1

logg (x?) - loge3x =1

x2 _
logs (=) =1

logs ( Xg) =1
X
logg ( 5) = logs5
so3 =5
X =15.

© Pearson Education Ltd 2C

Take logs to base 10 of each side.

Use the Power law: log( xk) = klog_x so that log, ( 5

X) =xlog,5
Divide both sides by log5

Give answer to 3 significant figures

Use the Power law: log( xk) = klog_x so that

2 logsx = logs ( x2)

Use the division law: log( 3 ) =logx - logyy so
that logs (x?) - logg (3x) = logg ( § ) .
Simplify. Divide top and bottom by, so that§ :Xg .

Use Io%a =1,sothatl = Iogs

Compare the logarithms, they each have the sangg bas

X
503 =5.
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Question:

The circleC has equation X+ 4) 2+ (y-1) 2=25.
The pointP has coordinates ( - 1,5) .

(a) Show that the poirt lies on the circumference 6f

(b) Show that the centre C lies on the linex — 2y + 6 = 0.

Solution:

(a)
Substitute ( —1,5) into X+4)
2+ (y-1)2=25.
(-1+4)%+ (5-1)2=3+4
=9+16
=25 as required Any point X, y) on the circumference of a circle

soP lies on the circumference of the ~Satisfies the equation of the circle.
circle.

(b)
The Centreo€is ( -4,1) Compare k+4) 2+ (y-1)2=25t0 (x-a)
2+ (y-b) 2=r2where (a,b) is the centre.

Substitute ( —4,1) into
X—-2y+6=0

(-4) -2(1) Any point (x,y) on a line satisfies the equation of the
+6=-4-2+6=0Asrequired line.
so the centre df lies on the line
X—2y+6=0.

© Pearson Education Ltd 2C
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Question:
(a) Show that (2- 1) is a factor of £ — 7x2 — 17x + 10.

(b) Factorise2x® — 7x2 — 17x + 10 completely

Solution:

(a)
f(x) =23-7x%-17 + 10

1 Use the remainder theorem: if () is divided

f(3) =2(35)3-7(5)2-17(3)

by (ax—-b) , then the remainder ¢( > ) .
+10 a

Compare (-1) to (ax—-b) ,soa=2,
S2x T -7xE —17x= +10 .
8 4 2 b=1andtherema|nder|sf§ ) .

1 7 17
= - - = = — 4
4 4 2 10

=0 The remainder =0,so &2 1) is a factor o

3_ 72 _
so, (x-1) isafactor of - & - 17x + 10. 2X ~ ¢~ 1+ 10.

(b)

2 -3 - 10 First divide 23 — 7x2 — 17x + 10 by
2x—-1) .
2x-1] 238- 72 -1+ 10 ( )
22 — y2
- 6x% - 17
- 6x2 + 3
-20x + 10
-20x - 10
0
so 26 - 7x2-17x+10 = (x-1) Now factorisex? — 3x — 10:
(x2-3x-10) (-5) % (+2) = -10
= (x-1) (-5)+(+2) =-3
(x=5) (x+2) 'sox2-3x-10= (x-5) (x+2) .

© Pearson Education Ltd 2C
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Question:

INn APQR,QR=8 cm,PR=6 cmand « PQR=40°.

Calculate the two possible values af QPR.

Solution:
R
dcm 6 cm
40° ar
Q

Let ~ QPR =0°

sinf _ sin 40°

8 6

6 =59.0° and 121.C

© Pearson Education Ltd 2C

Draw a diagram using the given data.

sin P sin Q
p
Q=40°,9q=6 (cm) .
Assin (180-0) ° =sin6°,
0 =180° —59.0° =121.0° is the other possible
answer.

Use

,wher =6°,p=8 (cm) ,
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Question:

(s )

a) Express lo — | interms of log,aand log.,b.
9 k > ) % 2
b

1
(b) Find the value of log, 3.

Solution:

(a) log, ( “b— )

log ,4a - log , (b?)

log ,4 + log ,a - log, (b?)

=2+ log,a—-2log,b

(b)

1

1 |0910(_)
log 7 ( 5) = °
9 log 14 (27)

|
w N

Alternative method:

1 -
09 ,7( 5) = log,7 (9 1)

= - |0§]27( 9)

Use the division law: log ( 6 ) = log x- log .y, so

that log, ( 1—2 ) = log,4a—- log 2b2.
Use the multiplication law: log ( xy )
= log x+ logy, so that log4a= log 4 + log.,a
Simplify log 4
log 24 = log , (2%)
= 2log ,2
=2x1
=2
Use the power law: log ( xK) =Klog x, so that log,
(b?) =2log,b.

log . x
Change the base of the logarithm. Use Jog log ba :
b
1 Iog ( l )
that log,, ( 5) = _ e
log 1 (27)

. _ 1 1
Use index rulesx ~ 1= ~,sothat, =9 1

Use the power law log ( xK) =Klog Xx.
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= - log,;(32%)

= -2log,,(3) Use the power law log(xX) =K log x.
1 1

= —2log,,(275) 27 =3 x 3 x 3,503 327 =275

_ —TZ l0g ,,27 Use the power law log(xX) =K log x.

_ _TZ X1 Use log,a=1, sothat log27 =1

_ -2

T3

© Pearson Education Ltd 2C
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Question:

The pointd. (3, —1) andM (5, 3) are the end points of a diameter of a ciratstreN.
(a) Find the exact length M.

(b) Find the coordinates of the polvit

(c) Find an equation for the circ

Solution:

Draw a diagram using the given information
M (5, 3)

Li{3,-1)

(@)

M ={(5-3)2+3- (-1)2Used=\[ (%-%) %+ (¥,-y,) *] with
:\1(2)2+(4)2 (X,¥1) = (3, -1)and &,Y,) = (5,3)
=\4+ 16
=20

(b)
The Coordinates of N are %;—5 , Use (

X1+X2 y1+y2

) with (x;,y;) = (3, -1)

2 72

%) =(4,1) . and (x2,y2):(5,3).
(©)
The equation of the Circle is Use (x—a) 2+ (y-b) 2=r2where (a,b) isthe

—-4) 24 —1)2= V20 | centre and r is the radius. Hera (b) = (4,1) and
(x=4) 2+ (y-1) 2= (5 ) NS
2 r= T

20 20 20 20

(x-4)2+ (y-1)2=5 (Byo. B, B _2_g

© Pearson Education Ltd 2C
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Question:

f(x) =33+x2-38&+c¢C
Giventhatf (3) =0,

(a) find the value of,

(b) factorise f (x) completely,

(c) find the remainder whef ( x) is divided by (2x-1) .

Solution:
f(x) =3C+x2-38&+¢c

(@)

3(3)3+ (3)2-38(3) +c=0 Substitutex = 3 into the polynomial.
3x27+9-114+=0
c=24

sof (x) =3 +x2-38+24.

(b)

f(3) =0,s0 (x—3) is afactor of Use the factor theorem: If f{) =0, then
33 + x2 — 38 + 24 (x-p) isafactorof f (x) . Herep=3
32 -10x - 8 First divide 3 + x? — 38x + 24 by

x-3[ 33+ x2-38+24 (x=3).
33 - 9x?
102 — 38
10x% - 30x
-8 -24
-8 +24
0
3. o = (x-3) Now factorise 82 + 10x - 8.ac = - 24 and
SO JCHXT - 3IX+24 (324 1 - 8) (-2) + (+12) = +10( =b) so
= (x-3) (Xx-2) 3%+ 10k - 8 =32 - 2x + 12 - 8.
(x+4) . =Xx(3x-2) +4(X-2)

= (3Xx-2) (x+4)

(©)
The remainder when fX) is divided by (& - 1) Use the rule thatif f k) is divided by

i 1
st (%) (ax-b) thentheremainderisf% ) .
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f(%)=3(%)3+ (%)2-38(%)
+24

3 1
g+z—19+24

=5

o |o
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Question:
In AABC,AB=5cm,BC= (2x-3) cm,CA= (x+1) cmand~Z ABC=60°.
(a) Show thak satisfies the equatio® — 8x + 16 = 0.

(b) Find the value of.

(c) Calculate the area of the triangle, giving yanswer to 3 significant figure

Solution:

@)

A Draw a diagram using the given data.
5cm {(x+ 1)cm
60"

B (2x - 3) cm c

(x+1)2= (2x-3)2+52-2(2%-3) Use the cosine rule:

5 x cos 60 b2 = a? + ¢ - 2ac cos B, wherea =
(2x-3)cm,b= (x+1)cm,
c=5cm, B=60".

2 _ _ 2,2 _ _

(x+1)“=(X=-3) “+5-5(X%-3) cos60°:%,502(2—3)

x 5 x cos 60°
=2(%-3) x5x
=5(2-3)

X+ 2X+1=43%-1X%+9+ 5 -10x+ 15

3% - 24x+ 48 =0

X2 -8+ 16 =0

(b)

X2 — 8x + 16 =0 Factorizex’ - 8x + 16 = 0

(x-4) (x-4) =0 (-4)x(-4)=+16
(-4)+ (-4)=-8

X=4 sox? - 8x+16= (x—4) (x-4)

()
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Draw the diagram using= 4

5cm 5cm
B0°
5 cm
Area = % x 5x%x5 sin 60 Use Area =%ac sin B, where
= 10.8cnf a=5cm,c=5cm, B = 60°

© Pearson Education Ltd 2C
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Question:
(a) Solve 0.8“= 0.8, giving your answer to 3 significant figures.

(b) Find the value atin log,243 = 2.5

Solution:
(a) 0.6%=0.8
log 100.62X = log ;0.8 Take logs to base 10 of each side.
2xlog 0.6 = log,,0.8 Use the power law: log (x<) =K log x, so that
log ;,0.6% = 2x log ; 0.6.
log ;0.8 Divide throughout by log 0.6
2X =
log ;0.6
1 log ;0.8
X = E ( log , 0.6 )
107
=0.218
(b)
log 243 =25
log ;243 ] log X
00 X 2.5 Change the base of the logarithm. Use Jog 0g 2 SO
B log 243
that log,243 = 100 17
log ;243 Rearrange the equation far
l0g 0% = 25
| — — —
<o = 10( 0921;243 ) log ,n = x means trllamx =n, so log,,x = C means
43
_g x = 10F, wherec = 201243,
= 25

© Pearson Education Ltd 2C
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Question:

Show that part of the linex3+ y = 14 forms a chord to the circlex(2) 2+ (y-3) 2=5 and find the length of this
chord

Solution:
(x-2)2+ (y-3)2=5 Solve the equations simultaneously.
3X+y =14
y=14 - X
(x-2)2+ (14-%-3) 2 =5 Rearrange®8+y = 14 fory and substitute into - 2) 24

(y-3)?=5.
(x-2) 2+ (11 - %) 2=5 Expand and simplify.
(x-2)2 =x2-4x+4
(11 -23) 2 =121 - 66 + 92
X2 - 4x+ 4+ 121 - 66+ X2 =5
10x2 — 70x + 120 = 0 Divide throughout by 10

x2-7x+12=0 Factorize®-7x+12=0
(-4)x(-3)=+12

x—3 X—4
o (x=3) =4) L4y 4 (-3) = -7
sox2 - 7x+12= (x-3) (x-4)
sox=3,x=4 Two values ok, so two points of intersection.
So part of the line forms a chord to the
Circle .
Whenx=3, y =14-3(3) Find the coordinates of the points where the lirets the
circle. Substitutex = 3 intoy = 14 — X. Substitutex = 4 into
=14-9 y=14 - X
=5
Whenx=4,y =14-3(4)
=14 -12
=2

So the line meets the chord at the points
(3,5) and (4,2).
The distance between these points is

)| ( 4-3 ) 2 4 - fl 12 + Find the distance between the points (3,5) angd (/&

(2-5)2 (-3)2 N (Og=x) 2+ (yp-yp) ) with (x,yy) =
={1+9 (3,5) and x,,Y,) = (4,2) .
=\[10

© Pearson Education Ltd 2C
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Question:

g(x) =x3-1%+12

(a) Find the remainder when gk () is divided by x-2) .

(b) Use the factor theorem to show that 3 ) is a factor of g &) .

(c) Factoriseg ( x) completely

Solution:

(@ g(x) =x3-13x+12

9(2) = (2) 3_13 (2) +12 Use the remainder theoremgli) is divided by (@x-b) ,
=8-26+12 then the remainder 5 ( % ) .Compare k—-2) to
= - 6.
(ax—-b) ,soa=1,b =2 and the remainder gs( % ) ,lieg
2).
(b)
9(3) = (3) 3_13(3) +12 Use the factor theorem:¢f(p) =0, then (x-p) is afacto
of g(x). Herep =3
=27-29+12
=0
so (x—3) is afactor of
x3 - 13 + 12,
(c)
X2+ 3x - 4 First dividex® - 13« + 12 by (x-3) . Use & so that the
X-3)3C+ 02 - 13+ 12 sum is laid out correctly
xS — 3
3% - 13
3x2 - 9x
- 4Ax+12
- 4Ax+12
0
so xX3-13+12= (x-3) Factorizex? + 3x — 4:
(X% +3x-4) (+4) x (-1) = -4

(+4) + (-1) = +3

= (x=3) (x+4) (x-1). SOX?+ 3= 4= (x+4) (x-1) .

© Pearson Education Ltd 2C
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Question:
The diagram showsABC, with &
BC=xm,CA= (2x-1) mand
2 BCA=30°. xm
Given that the area of the triangle is
A
2.5 nf,
4 (2% 1rm

(a) find the value oX,

(b) calculate the length of the liAd3,
giving your answer to 3 significant
figures.

Solution:

(@)

%x(Zx—l) sin 30° = 2.5 Herea=x(m) ,b= (2x-1) (m) andangle

1 .
C =307, so use area -—-z-ab sin C.

1 1 . o _ 1
Ex(2x—1) X 5—2.5 sin 30° = >

x(2x-1) =10
2% -x-10=0

(x+2) (%-5) =0

X= —2andx=

N o

SO X=25m

(b)

25cm ¥

30°

c 4 cm

Multiply both side by 4
Expand the brackets and rearrange into the form
ax? +bx+c=0
Factorize 22 - x-10=0:ac= -20and ( +4) +
(-5)=-1so0
2% - x—-10 = 2%+ 4x - 5x - 10

=2X(x+2) -5(x+2)

= (x+2) (x-5)
X = — 2 is not feasible for this problem as BC would
have a negative length.

Draw the diagram using= 2.5 m

x2 =25 +42-2x25x4xcos 30 Use the cosine rule? = a2 + b2 — 2ab cos C, where
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X=2.22m c=x(m) ,a=25(m) b=4(m) ,C=30
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Question:
(a) Solve 8 -1=10, giving your answer to 3 significant figures.

(b) Solve log,x+ log, (9 -2x) =2

Solution:
(a)
3*-1=10
log 1 (3 -1y = |og 1010 Take logs to base 10 of each side.
(2x-1) log,3=1 Use the power law: log (x) =K log x, so that log, (3
-1y = (2x-1) log ;3. Use loga= 1 so that
log ,,10=1
_ Rearrange the expression, divide both sides by, 18g
x-1= "4 B
1 Add 1 to both sides.
2X = log 13 +1
1 Divide both sides by 2

X = IoglOS+l
2
X=1.55

(b)
log ,x+ log, (9-2x) =2

log ,x(9-2x) =2 Use the multiplication law: log(xy) = log ;x + log jy so
that log,x + log, (9-2x) = log X (9-2x) .
so x(9-2x) =22 log ;,n = xmeansa” =nso logx (9-2x) =2 means
X(9-2x) =4 22=x(9-2x)
Ox— 232 =4
2% -9x+4=0
(x-4) (%x-1) =0 Factorise 2 —~9x+4=0ac=8,and (-8) + (-1) =
-9s0
1 22 - 9x+ 4
X=4,x= = 2
2 =2X“-8Xx—x+4

X(x-4) -1(x-4)
(x-4) (x-1)

© Pearson Education Ltd 2C
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Question:

Prove that the circl (x+4) 2+ (y-5) 2=82lies completely inside the circx? + y2 + 8x — 10y = 5¢.

Solution:

(@)

X2 + y2 +8x— 10y =59 Write this circle in the form X—a) 2+ (y—-b)
2_ .2
=r
X2+ 8x +y2— 10y = 59 Rearrange the equation to bring sheerms together and

they terms together.
(x+4) 2_16+ (y-5) 2_25=59 Complete the square, uder 2ax = (x+a) 2_a°

(x+4)2+ (y-5) wherea = 4, so that® + 8x= (x+4) 2- 42 and
2-100 wherea= — 5, so tha? — 10x = (x-5) 2—52.
(x+4) 2+ (y-5)
2=10?
The centre and radius % + y2 + 8x— Compare k+4) 2+ (y—-5) 2=100to (x—a)
10y =59 are (-4,5) and 10. 2+ (y-b) 2=r2 where &b) is the centre andis

the radius. Here ¢ ,b) = ( - 4,5) and = 10.
The centre and radius ofx(+ 4) 2+  Compare k+4) 2+ (y—-5) 2=8%to (x—a)
(y-5) 2=8%are (-4,5) and 8. 2+ (y-b) 2=¢2 where 4,b) is the centre andis

the radius. Here ¢ ,b) = ( -4,5) and = 8.
Both circles have the same centre, but ¥4
each has a different radius. Sox € 4 )
2+ (y-5) 2=8%lies completely

insidex? + y2 + 8x — 10y = 59. \
%’

(&
N

© Pearson Education Ltd 2C
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Question:

f (x) =x3+ ax+ b, wherea andb are constants.

When f (x) is divided by (x - 4) the remainder is 32.
When f (x) is divided by (x+ 2 ) the remainderis - 10.
(a) Find the value od and the value db.

(b) Show tha (x - 2) is a factor off (x) .

Solution:
(a)
f(4) =32 Use the remainder theorem: If k § is divided by (ax —
so, (4)3+4a+b=32 b) , then the remainder is f E ) . Compar&<{4) to
da+b= -32 (ax—b) ,soa=1, b=4andtheremainderisf (4) .
f(-2)=-10, Use the remainder theorem: Compare+(2 ) to (ax -
so (-2) 3+a( ~2) +b=32 b) ,soa=1, b= -2andthe remainderisf{2) .
-8-2a+b=32
—2a+b=40
Solve simultaneously
da+b=-32 Eliminateb: Subtract the equations, so d4b) — ( -
—2a+b=40 2a+b) =6aand (-32) - (40) =-72
6a= —72
soa= —-12
Substitutea= —12intoa+b= —
32
4(-12) +b= -32 Substitutea = — 12 into one of the equations. Here we use
—48 +b= -32 da+b=-32
b=16

Substitute the values afandb into the other equation to
check the answer. Here we us&a + b = 40

Check-2a+b=40

-2(-12) +16=24+16=40
( correct)

soa= -12 ,b=16.

sof (x) =x3— 12+ 16
(b)

f(2) =(2)3%-12(2) +16 Use the factor theorem : If f) =0,then X—p) isa
factor of f (x) . Herep = 2.
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=8-24+16
=0
so (x-2) is a factor ok® — 12x + 16
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Question:

ShipB is 8km, on a bearing of 30, from shipA.
ShipCis 12 km, on a bearing of 14Q from shipB.
(a) Calculate the distance of sl@ifrom shipA.

(b) Calculate the bearing of stC from shipA.

Solution:

(a)
Draw a diagram using the given data.

Find the angle ABC: Angles on a straight line aald t
180°, s0 140° +40° =180° . Alternate angles are
equal ( =30° ) so ~ ABC=30° +40° =70°

C

=8 +12_2x8x12xcos 70 Youhavea=12(km) , c=8(km) , b=x
(km) , B=70° . Use the cosine rute? = a2 + ¢ —

2ac cos B
X =11.93 km
The distance of ship C from ship A is
11.93 km.
(b)
sin 70° _ sin A Find the bearing of C from A. First calculate tmgle
11.03 12 BAC ( =A) . Use S'E B - stA , where B = 70,
A=70.9° b=x=11.93 (km) a=12 (km)
The Bearing of ship C from Ship Aigp° + 70.9° = 100.9°
100.9°

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\C2_revl A 22. 3/10/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 23

Question:
(1 ! | .
(a) Express Ioglz— K 2 Iogp9 + 3 Iogp8 ) as a single logarithm to bage

(b) Find the value atin log ,x= - 1.5

Solution:
1 2 )
@) Iogp12— 3 K log KDt 3 Iogp8 )
= log 12~ %( log ;9 + log , (8 Use the power low: log (X<) =K log ,x, so that
2 - 2/3
213y ) 3 Iogp8— Iogp(8 ) -

1
log 12— - (log 9+ log 4) 82/3= (81/3)2=22=4

Use the multiplication law: log ( xy ) log x+ log .y, so

log IO12— 2 log IO36

2 that log 9 + log 4 = log, (9 x4) = log 36
= log I0127 log 0 (361/2) Use the power law: Iog(xk) =klog ,x, so that
1 - 1/2y =
> log p36 = Iogp(36 ) = log p6
= log plz* log |06 Use the division law: log ( ? ) = log x— log Y, so that
- 12
- Iogp( 6 ) log 12— log 6 = Iogp(%) = log 2
= log |O2

(b) log x= —-1.5

SRl Change the base of the logarithm. U 2919 5 that
oo, 2 - T ange the base of the logarithm. Use Jog 109 .2’ so tha
| 3 log ;X
99 4= Tiog 1A
log ;x= —1.5log,; 4 Multiply throughout by log, /4
x = 10~ 1.5 109 ¢t log ,n =X means” = n, so log; X = cmeanx = 10F, where
=0.125 c= -1.5log,; A

© Pearson Education Ltd 2C
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Question:

The pointP (4, - 2) liesonacircle, cent@(1,5) .
(a) Find an equation for the circle.

(b) Find an equation for the tangent to the ciatlP.

Solution:

Draw a diagram using the given information

LetCP =r

(a)
(x-1) 2.+ (y-5) 2=y2 Use (x—a) 2 4 (y-b) 2 = r2 where (@a,b) isthe
centre of the circle. Herea,b) = (1,5) .

r=\(4-1)2+ (-2-5)2

@+ (_7)2 uSed:\| (%—% ) 2+ (Y,—y;) 2where (x;,y;)
=9+ 49 = (1,5) and (x,.y,) = (4, -2) .
=\58

The equation of the circle is

(x-1) 2+ (y-5) 2= (\58)?2
(x-1) 2+ (y-5) 2=58

(b)
The gradient of CP is—> =— 2% _
g 41 Use Xl,where &k .y) =(1,5) and &,Y,)

3 X
=(4,-2).
The tangent at P is perpendicular to the gradieRt &lse

So the gradient of the tangent%s

— Herem= - <so ;7 =2
m -3 T 7

The equation of the tangent at P is Ysey, =m(x-x;) ,where (x;,y, ) = (4, -
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Question:

The remainder whex? — 2x + a is divided by (x — 1) is equal to the remainder whex? 2 x — a is divided by
(2x+ 1) .Find the value ca.

Solution:

f(x) =x3-2x+a Use the remainder theorem: If () is divided byax — b,
then the remainder is f .Comparx{ 1) to

3 (x) =23 x—a & ) . Comparect 1)

ax—Db,soa=1,b=1andtheremainderisf (1) .

(1) =g( - 1 ) Use the remainder theorem: If x| is divided byax — b,
2 then the remainderis g § ) . Comparex(+21) to

ax—b,soa=2,b= -1 andthe remainderis g ( % )

The remainders are equalsof (1) =g ( -1/2) .

m |

soa =

© Pearson Education Ltd 2C
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Question:
The diagram showAABC. B
Calculate the area ofABC.
4.3
3.5
40°
A [ - 8.6 - C
Solution:
B
4.3
35
40°
A D - 8.6 - C
sin < BDA _ sin 40° In AABD, use>22 = 22\ ihere
4.3 35 d
o D= ~BDA,d=4.3,A=40°,a=3.5.
sin ~ BDA = 4340
35
« BDA =52.16°
2 ABD =180° - (52.16° +40°) Angles in a triangle sum to 18Q
= 87.84°
AD 35 In AABD, use—— = —>— , where
sin 87.84 sin 40° sin B sin A
35 sin 87.84 b=AD,B=87.84°,a=3.5 A=40°.
AD= ——
sin 40
=544 cm
AC=AD+DC=5.44+8.6
=14.04
Area of AABC = % x 4.3 x 14.04 x sin 40 In AABC, use Area :% bc sin A where
b=14.04c=4.3, A=40°.
=19.4 cn?

© Pearson Education Ltd 2C
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Question:
Solve3®+*1+5=16(3) .
Solution:

3*1l+5  =16(3X)

3(3%) +5 =16 (3%)
3(3%)2+5 =16 (3%)

lety = 3%

5032 +5=16

3y’ - 16y + 5 =0

(3y-1) (y-5) =0
1

y= 3., Y=5

Now 3X = %,soxz - 1.

and ¥=5,

log 1, (3*) = log 5
xlog ;43 = log ;5

log 65
log ;3
1.46
sox= —1andx=1.46

© Pearson Education Ltd 2C

Use the rules for indiceg!" x a" = &

32X+1 :32X><31
=3(3%).

m+n

Pagel of 1

, SO that

Also, (a™) "=a™ sothat &= (3%)2

Factorise $2 - 16y +5=0.ac=15and ( - 15) +

(-1) = -16, sothat

3y’ -16y+5 =3 - 15 -y+5

=3y(y-5) -1(y-5)
= (y-5) (y-1)

Take logarithm to base 10 of each side.

Use the power law: log ( xK ) =Klog x, so that

log 1, (3%) =xlog ;3

Divide throughout by log ;3
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Question:
The coordinates of the vertices®ABC areA(2,5) ,B(0,2) andC(4,0) .

Find the value of cos ABC.

Solution:
¥y Draw a diagram using the given information.
A(2, 5)
B (0,2)
v C(4,0) X
AB2= (2-0)2+ (5-2)2 Used®= (X, =X )2+ (Y,—Y;) 2, with
=22+3 (%X,y71) =(0,2) and &,Y,) = (2,5) .
=4+9
=13
BC?= (0-4)2+ (2-0)?2 Used®= (X%, —X;) 2+ (Y,—Y;) 2with
= (-4)2+(2)2 (x,y;) = (4,0) and x,,y,) = (0,2) .
=16 +4
=20
CA?= (4-2)2+ (0-5)72 Used? = (X, =%, )2+ (y,—y;) 2with
=22+ (-5)72 (%,y;) = (2,5) and &,y,) = (4,0) .
=4+25
=29
2 2 _ 2 2 2 _ K12
cos ~ ABC = 2B-*rBC AT Use cos B=22""2 \where B =~ ABC,
2 x AB x BC 2ac
_ 13+20-29 a=BC,c=AB,b=AC
~ 2V13(20
« ABC =82.9°

© Pearson Education Ltd 2C
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Question:
Solve the simultaneous equations

4loggx+4logzy=9

6log,x+6log,y=7

Solution:
dlogx+4logy=9 log X
9 3 Change the base of the logarithm, use jog o9 ba , SO
log 5x b
4 +4logy=9 log 5x
log ;9 3 —
0g 5 that loggx = 099"
2log x+4loggy=9® l0g 39 = log 4 (32)
=2log,83=2x1=2
4 log gx _ 4loggx
000 . =2 Iog3x
6log.x+6log,y=7 log X
3 27 Change the base of the logarithm, use jog 09 ba , SO
61 6 log 5y 7 | b
0g 3x + |—27 = _loggy
0g 5 that log,y = 09 27
6loggx+2logy=7@ l0g 27 = log 4 (33)
=3 log 43
=3x1=3
6loggy  6loggy
SO log ;27 3
=2log 5y
Solve@® & @ simultaneously.
Let log,x=Xand logzy =Y
SO 2X+4Y =9
6X +2Y =7
6X + 12Y = 27 Multiply @D throughout by 3
-6X+ 2Y=7
10Y =20

Y=2
SubY =2into2X +4Y =9

file://C:\Users\Buba\kaz\ouba\C2_revl A 29.t 3/10/201.



Heinemann Solutionbank: Core Maths 2 Page2 of 2

2X+4(2) =9
2X +8 =9
2X =1

1
X =2
Check sub X =

~and Y=2into &+2y=7
1

6(5) +2(2)

=3+4=7v v (correct)

SO (X=") log 4 :%

: —ql/2 1
Le. x=3 — - I —al/2
log ;n =Xxmeansa” = n, SO loggx = 2means<—3 .

and (Y =) loggy=2

ie. y:32:9 log ;n = X meansa” = n, so Ioggy:Zmeang:B2
so (x,y) = (31/2,9)

© Pearson Education Ltd 2C
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Question:

The liney = 5x — 13 meets the circle X—-2) 2+ (y+ 3) 2= 26 at the point& andB.
(a) Find the coordinates of the poidtandB.

M is the midpoint of the lin@B.

(b) Find the equation of the line which passesughoM and is perpendicular to the liAB. Write your answer in the
formax + by + ¢ = 0, wherea, b andc are integer:

Solution:
(@)
y=5-13
(x-2) 2+
(y+3)2=26
(x-2) 2+ Solve the equations simultaneously. Substyutebx — 13
(5x-13+3)2=26 into (x-2) %+ (y+3) %=26.
(x-2) 2+ Expand and Simplify

(5x-10) 2=26
X2 — 4x + 4 + 25¢Z — 10X + 100 = 26
26x2 — 104x + 78 = 0 Divide throughout by 26

%2 — 4x + 3 = 0 Factorise — 4x + 3.

(x-3) (-3)x(-1)=+3
(x-1) =0 (-3)+(-1) =-4
x=3,x=1 sox2 —4x+3= (x-3) (x-1)
When x=1, y=5(1) -13 Find the Correspondiggoordinates. Substitute= 1 into
-5-13 y =5x-13.
= -8
When x=3, y=5(3) - 13 Substitutg = 3 intoy = 5x — 13
=15-13
=2

So the coordinates of the points of
intersectionare (1, —8) and

(3,2) .

(b)

The Midpoint of ABis (5~ ,  Use (% % ) with (x,,y,) = (1, -8)
—8t2y (2, -3). and (X,,Y,) = (3,2)

2
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The gradient of the line perpendiculdrhe gradient of the line perpendiculayte mx + cis -

toy=5x-13is —% ﬁ.Herem=5.

soy+3= = (x-2) Usey -y, =m(x-x) withm= —=and (x,y;) =
(2, -3)

By+15 = - 1(x—-2) Clear the fraction. Multiply each side by 5.

5 +15 = -x+2

Xx+5y+13=0
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Question:

The circleC has equatiow? + y2 — 10x + 4y + 20 = 0.
Find the length of the tangentC from the point ( —4,4) .

Solution:

The angle between a tangent and a radius is aaigdie, so form a right-angled triangle with thegant, the radius and
the distance between the centre of the circle bagoint ( -4 ,4) .

X2 +y2 - 10k + 4y + 20 = 0
(x=5)2-25+ (y+2)?-4=-20 Find the equation of the tangent in the
(x=5)2+ (y+2)2=9 form (x-a) 2+ (y-b) 2=r2

So circle has centre (5, —2) and radius 3

\| (5- -4)2+ (-2-4)2 Calculate the distance between the centre
of

=\81+36=)117 the circleand ( -4, 4)

Therefore 117 = 3+ x2 Using Pythagoras

x? = 108

x:\|108
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