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Question:

1
(a) Write down the value of 16. (1)

3
(b) Hence find the value of 16. (2)

Solution:
1
(a) 162 = V16 =4

(o)

3
(b) 162 = L 162 ,3=43=64
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Question:

Find | (6x2+ v x)dx. (4)

Solution:
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Question:
A sequencey, a,, a;, ... a, is defined by
a,=2,a,,,=2a,- 1.

(a) Write down the value @, and the value dd;. (2)

5
(b) Calculate > a. (2)
r=1

Solution:

(@a,=2,-1=4-1=3
a=23,-1=6-1=5

(b)a4:2a3—1:10—1=9

a;=29,-1=18-1=17

5

3 ar:a1+a2+a3+a4+a5:2+3+5+9+17:36
r=1
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Question:

(a) Express (5+V2) 2Zinthe forma + bV 2, wherea andb are integers. (3)
(b) Hence, or otherwise, simpli (5+ V2) 2- (5- V2) 2 (2)
Solution:

(@ (5+V2)2=(5++V2) (5+V2) =25+10V2+2=27 +10V2
(b) (5-V2)2=(5-+2) (5-+V2)=25-10V2+2=27-10V2
(5+V2)2-(5-+72)?2

= (27+10V2) - (27-10V2)

=27 +10V2-27+10V2

=20V 2
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Question:

Solve the simultaneous equations:
X—-3y=6
3xy + x=24(7)

Solution:

X—-3y=6
X=6+3y
Substitute into 8y + x = 24:
y(6+3y) + (6+3) =24
18y + 9y? + 6 + 3y = 24
92 +21ly-18=0
Divide by 3:
y2+7y-6=0
(3y-2) (y+3) =0

2
y= E,y:—S
Substitute intox = 6 + 3y:

2
y=3 = X=6+2=38
y=-3 = x=6-9= -3

2

x= -3, y=-3o0rx=8,y= 73
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Question:

The pointsA andB have coordinates ( - 3,8) and (5, 4) respectively.
The straight lind, passes through andB.

(a) Find an equation fdy, giving your answer in the forax + by + ¢ = 0, wherea, b andc are integers. (4)
(b) Another straight ling, is perpendicular t and passes through the origin. Find an equatioh,.f(2)

(c) The lined, andl, intersect at the poifR. Use algebra to find the coordinated?o{3)

Solution:

Y27 Y1 4-8

(a) Gradient of; = ,-x ~ 5-(-3)

Equation forl,:
y—y1=m(x—x1)

N |~
RN
7

1 5
y-4= - 5x+ 5
1 13
Sx+y- 5 =0
x+2y-13=0

(b) For perpendicular linegym, = -1

1
m = - 2,son12:2

Equation forl, isy = 2x

(c) Substitutey = 2xintox + 2y — 13 = 0:
X+4x-13=0
5x =13
3
X=27
1
y=2x=57¢

. 3 1
Coordinates oP are\ 25 ,55 }
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Question:

On separate diagrams, sketch the curves with equations:

2
@y= .. -2 < x < 2x#0(2)

X = =

-4, -2 < x < 2,x#£0(3)

><|y\)

(b)y=

2
©y= o7, -2 < x < 2x#-1(3)

In each part, show clearly the coordinates of any point at which the curve mex-axis or they-axis

Solution:
€Y
Vi
I \
5 0 5 X

2
X

y =
(b) Translation of — 4 units parallel to theaxis.

Vi

=Y
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Curve crosses theaxis wherey = 0:

=-4=0
2

x:4
_1
X= 5

y= Xx+1

The linex = — 1 is an asymptote.

Curve crosses theaxis wherex = 0:
2

Y= 0+1=2
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Question:

In the year 2007, a car dealer sold 400 new cars. A model for future sales assumes that sales will inaespdry
year for the next 10 years, so t/ (400 +x) cars are sold in 2008, (400 x 2 cars are sold in 2009, and so on.
Using this model withkx = 30, calculate:

(a) The number of cars sold in the year 2016. (2)

(b) The total number of cars sold over the 10 years from 2007 to 2016. (3)
The dealer wants to sell at least 6000 cars over the 10-year period.
Using the same model:

(c) Find the least value x required to achieve this target.

Solution:

()a=400,d=x=30
Tp=a+9d =400+ 270 =670
670 cars sold in 2010

(b) S, = %n [2a+ (n—l)d }

S0S,;=5[ (2x400) + (9x30) ] =5x1070=5350
5350 cars sold from 2001 to 2010

(c) ;g required to be at least 6000:

A

n 2a+ n-1 d > 6000
al \ )]

5(800+%) > 6000
4000 + 4% > 6000

45« > 2000
4
X = 447

To achieve the targex = 45.
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Question:

(a) Given that
X+4x+c= (x+a) 2+b
wherea, b andc are constants:

(i) Find the value o&. (1)

(ii) Find b in terms ofc. (2)
Given also that the equatio® + 4x + ¢ = 0 has unequal real roots:

(i) Find the range of possible values®f(2)
(b) Find the set of values &ffor which:

(i) 3x< 20 -x, (2)

(i) X2+ 4x - 21 > 0, (4)

(iii) both 3x < 20 — x andx? + 4x — 21> 0. (2)

Solution:

(@) ()x2+4x+c= (x+2)2-4+c= (x+2) 2+ (c-4)
Soa=2

(i) b=c-4

(i) For unequal real roots:
(x+2)2-4+c=0
(x+2)2=4-c
4-¢c>0

c<4

(b) (i) 3x < 20 —x
3X+x<20
4x < 20

Xx<5

(i) Solvex? + 4x - 21 = 0O:
(x+7) (x=-3) =0
x=-7,x=3

Sketch oly = x2 + 4x — 21:
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J." '

X2+ 4x - 21 > 0whex< — 7 orx> 3

©-10 -8 -6 -4 -2 0 2 4 6 8 10
< O
€«—o0 0 >

Both inequalties are true when
X< —70r3<x<5
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Question:

(3x-4)°2 , Q
(a) Show that 2 may be written Bs+ 7~ + %whereP, Q andR are constants to be found. (3)

X

(3x-4) 2
(b) The curveC has equatioy = 2 , X # 0. Find the gradient of the tangentGat the point orC where
x= -2.(5
(c) Find the equation of the normal@aat the point orf€ wherex = — 2, giving your answer in the form

ax + by + ¢ = 0, wherea, b andc are integers. (!

Solution:

(@) (X-4)2= (3-4) (X-4) =K -24x+ 16
(3x-4)2 9x2 - 24x+ 16 24 16

X2 - X2 -

P=9,Q= -24,R=16

(b)y=9-24"1+16x2
dy
= _ -2_ -3
o = 24X 32
d 24 32
Wherex = —Z,ﬁ = 24 -3 =5, +5 =10
(-2)2  (-2)3
Gradient of the tangent is 10.

+ — =9+12+4=25
(_2) (_2)2

(c) Wherex= - 2,y=9 -

-1
Gradient of the normal ~Gradientoftangent- 10

The equation of the normalat ( —2,25) is

al o (Y]
S R G I
Multiply by 10:
10y - 250 = -x -2
X+ 1Cy - 24€=0
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