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Exam Questions
1)	Find the solutions to the simultaneous equations. You must show all working
	y – 2x = 3
	x2 + y2 = 18






















x =……………………. y =…………………….
or x =……………………. y =…………………….
(Total 7 marks)
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Find the distance between Adam and Beth after one hour
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(Total for question 11 is 2 marks)

Factorise completely: 75x — 12

(Total for question 12 is 2 marks)

Expand and Simplify: (2x— 1)(x +2)(x - 3)

(Total for question 13 is 2 marks)

Expand and Simplify: (3x —2)(x— 57

(Total for question 14 is 2 marks)

Find the value of x such that

Giving your answer in the SN rup

(Total for question 15 is 4 marks)
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(a) Factorise completely 9x — 4x3

(b) Sketch the curve C with equation

y=ox— 4

Show on your sketch the coordinates at which the curve meets the x-axis.

The points 4 and B lic on C and have x coordinates of 2 and 1 respectively.

(c) Show that the length of 4B is k10 where kis a constant to be found.

®)

®)

)
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(a) Show that (4 +3Vx)’ can be written as 16+ kvx+9x, where ¥ is a constant to be
found.

@
(b) Find (443 dx.
(&)
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1. Factorise completely

x° - 4x? + 3x
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(@) 3Qx+1)>5-2x,

() 2x*=Tx+3>0,

(¢) both3(2x+1)>5—-2xvand 2x*—7x +3 > 0.

(B-Vx)?

(a) Show that
Vx

can be written as 9x

_ 3=y’
T Vx

.x>0,and thaty = § atx=1,

Given that
dx

(b) findy in terms of x.
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(Total for question 12 is 2 marks)

Expand and Simplify: (2x — 1)(x +2)(x — 3)

(Total for question 13 is 2 marks)

Expand and Simplify: (3x —2)(x — 5)’

(Total for question 14 is 2 marks)

Find the value of x such that
1+

x

T =ys

Giving your answer in the form @ + by'5 where « and b are rational numbers.

al for question 15 is 4 marks)





image10.png
O@ 5 hitps://www mathsgenie.co.uk resources/as-pure-algebraic-expressions.paf ~ @0 || search. 2~ R 1)

5 50 Web Acces oesatacom [ motgmiecosk s

3 Simplify 216+° %
275

(Total for question 3 is 2 marks)

Express 977 in the form 3, giving y in the form ax + b, where a and b are constants.

(Total for question 4 is 2 marks)

Express 87° in the form 2, giving y in the form ax + b, where @ and b are constants.

(Total for question 5 is 2 marks)

Given y =2"

@

(a) Express 4" in terms of y.

(b) Hence. or otherwise. solve 4*— 6(2") — 16 =0
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Find the value of x such that
1+
x

X
=5
Giving your answer in the form a + by'S where a and b are rational numbers.

(Total for question 15 is 4 marks)

Show that 3 V3 can be written as 13+743
23

(Total for question 16 is 3 marks)

Show that 5+2(3 can be writtenas 4 —+3
2+43

(Total for question 17 is 3 marks)

Show that L=Y2_  can be writtenas 7 — 52

3+242

mtal for question 18 is 3 marks)
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Technique

21 Express each of the following in the form (x + P2+ q:

(a) X2 +4x+1 (b) x> +4x —5 () X2 +6x+1
(d) x2—6x+1 (e) x2—6x—1 (f) x2 + 6x

(&) X2 +10x +24 (h)y x2—8x+6 (i) X2 —12x + 40
G ¥ +x+1 * x2—x+1 1) x2—3x+2

2 Express each of the following in the form a(x + b)? +c:
@ x> —4x+7 ) X2 +7x+2 (c) 2x* —8x +4

3 Sketch the graphs of the following functions, indicating the coordinates of the
points where the curve meets the coordinate axes:
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Technique

21 Express each of the following in the form (x + P2+ q:

(a) X2 +4x+1 (b) x> +4x —5 () X2 +6x+1
(d) x2—6x+1 (e) x2—6x—1 (f) x2 + 6x

(&) X2 +10x +24 (h)y x2—8x+6 (i) X2 —12x + 40
G ¥ +x+1 * x2—x+1 1) x2—3x+2

2 Express each of the following in the form a(x + b)? +c:
@ x> —4x+7 ) X2 +7x+2 (c) 2x* —8x +4

3 Sketch the graphs of the following functions, indicating the coordinates of the
points where the curve meets the coordinate axes:
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X2+2x+3=(x+a)?+b.

(a) Find the values of the constants @ and 5.

@

(b) Sketch the graph of y = x2 + 2x + 3, indicating clearly the coordinates of any intersections
with the coordinate axes.

)
(¢) Find the value of the discriminant of x2 + 2x + 3. Explain how the sign of the discriminant
relates to your sketch in part (5).

@)

The equation x2 + kx + 3 = 0, where £ is a constant, has no real roots.

(d) Find the set of possible values of &, giving your answer in surd form.

“)
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The equation x2 + 2px + (3p + 4) = 0, where p is a positive constant, has equal roots.

(a) Find the value of p.

(O]
(b) For this value of p, solve the equation x? + 2px + (3p + 4)= 0.

@)
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Ax-5-x2=q-(x+p)
where p and ¢ are integers.

(a) Find the value of p and the value of g.

©)
(b) Calculate the discriminant of 4x — 5 — x2.

2

(¢) Sketch the curve with equation y = 4x — 5 — x2, showing clearly the coordinates of any points
where the curve crosses the coordinate axes.

3)
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(a) Show that x? + 6x + 11 can be written as
(+py+q,

where p and ¢ are integers to be found.

2)

(b) Sketch the curve with equation y =2 + 6x + 11, showing clearly any intersections with
the coordinate axes.
2)

(c) Find the value of the discriminant of x2 + 6x + 11.

?)
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have any real solutions.

Technique

1 Solve the following simultaneous equations

x+y=6 xy=6 x+y=1
Y (b) Y © Y

(a)xz—gz:n x+2y =13 16x% +y? = 65

N —

Exam Review

2 (a) Sketch the graph of the curvey = g . [2]

(b) On the same diagram, sketch the liney = 3x +13. [1

(c) Find the coordinates of the points of intersection of the line y = 3x + 13
0

andthecurvey:%. [6]
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+ 3<x < 5canbewritten as x € [3,5)

* x<2orx>4canbewrittenas{x € R|x < 2}U{x € R|x >4}

When multiplying both sides of an inequality by a quantity, you need
to be sure if that quantity is positive or negative (in which case the sign
of the inequality will change).

If in doubt, you could multiply by (quantity)?, which is always positive.

Technique

Solve each of the following inequalities:

(a)%+3}29—1 () X —8x+123>0.

Solve the following quadratic inequalities:

@ x2+4x—12>0  (b) x* < 4x (©30+7x—x*>0

Problem Solving

Find the set of values of x for which both x? + 2x < 8and 5+ 2x > 3.

Find the set of values of x that satisfy both inequalities:

7 213
AB S P g B
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The equation x? + kx + (k + 3) = 0, where £ is a constant, has different real roots.

(a) Show that k*—4k—12>0.

2
(b) Find the set of possible values of .

“)
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The equation x* + (k — 3)x + (3 — 2k) = 0, where k is a constant, has two distinct real roots.

(a) Show that & satisfies

I2+2k—-3>0.
3
(b) Find the set of possible values of k.
“@
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+ —Tf[x]Jis arefiection of the grapn of f(x] In'the x-axis

* f(kx) is a stretch in the x-direction, factor 1/k

« f(—x) is a reflection of the graph of f(x) in the y-axis

Technique

1 Sketch each pair of graphs on the same axes, indicating the coordinates of HH
any intersections with the x and y axes and stating the equations of any
asymptotes.

1 1
— 3 — —2)3 — —
(@y=x>andy=(x—2) (b)yfxandyforA
Problem Solving

2 The diagram shows the graphy = g(x). Sketch, on separate axes, the follow-
ing graphs

@ y=g(—x) ® y=g(x) (©y=g(x+3)

3 On the same axes, sketch the graphs of the following pairs of functions

a +

ge

e AT Dol

01/07/2019
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Figure 1
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Figure 1 shows a sketch of the curve with equation y = f(x). The curve passes through the points
(0, 3) and (4, 0) and touches the x-axis at the point (1, 0).

On separate diagrams, sketch the curve with equation

(@) y=flx+1),

3
(b) ¥ =2fx),

3
(c) y= f[% x) .

3

On each diagram show clearly the coordinates of all the points at which the curve meets the axes.
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On separate diagrams, sketch the graphs of

(@) y=(x+3),

)
(b) y=(x+3)2+k, where £ is a positive constant.

@

Show on each sketch the coordinates of each point at which the graph meets the axes.
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1
e

Given that flx) = x#0

(a) sketch the graph of y = f(x) + 3 and state the equations of the asymptotes.
“@

(b) Find the coordinates of the point where y = f(x) + 3 crosses a coordinate axis.

2)
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(a) On the same axes sketch the graphs of the curves with equations

@ y=x2x-2),

3)

(i) y=x(6-x).
3)

and indicate on your sketches the coordinates of all the points where the curves cross the x-axis

(b) Use algebra to find the coordinates of the points where the graphs intersect.

(@]
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12 Find the equation of the straight lines of given gradients, passing through the
points named. Give your answers in the form ax + by 4+ ¢ = 0Owhere a, b, ¢
are integers.

@4, (1,3) ®)3, (-2,5)
© 3 (2,-5) @ —3 (7.5
© 3 (5-3) -3 (3-3)

13 Find, in the form ax + by + ¢ = 0 with integer coefficients, the equation of
the straight line

(a) through (5,4), parallel to 3x —4y +7 =0

(b) through (—2,3), parallel to 5x —2y —1 =0

(c) through (4,0), perpendiculartox + 7y +4 =0

(d) through (—2, —3), perpendicular to 4x + 3y — 5 =0.

1235

® o3y0772019
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The line L has equation y = 5 — 2x.

(a) Show that the point P (3, —1) lies on L.
@
(b) Find an equation of the line perpendicular to L, which passes through P. Give your answer in
the form ax + by + ¢ = 0, where a, b and c are integers.

[€))]
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The line /, has equation y =3x + 2 and the line /, has equation 3x+2y—-8=0.

(a) Find the gradient of the line /,.

The point of intersection of /, and /, is P.

(b) Find the coordinates of P.

The lines /, and /, cross the line y =1 at the points 4 and B respectively.

(¢) Find the area of triangle 4BP.

)

3

)
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The point 4(—6, 4) and the point B(8, —3) lie on the line L.

(a) Find an equation for L in the form ax + by + ¢ = 0, where a, b and ¢ are integers.

(b) Find the distance 4B, giving your answer in the form 5, where kis an integer.

(O]

Q)
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Figure 2
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The points O (1, 3) and R (7, 0) lie on the line /;, as shown in Figure 2.
The length of OR is a\5.

(a) Find the value of a.
3

The line 7, is perpendicular to /,, passes through O and crosses the y-axis at the point P, as
shown in Figure 2. Find

(b) an equation for /,,

(©)
(¢) the coordinates of P,

@
(d) the area of APOR.

“)
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Exercise level 1

1. Find, in the form x” +* + px+qy =c, the equation for each of the following
circles.

(i) centre (0, 0), radius 6
(i) centre (3, 1), radius 5
(iii) centre (-2, 5), radius 1
(iv) centre (0, -4), radius 3

. For each of these circles, write down the coordinates of the centre and the radius.
@G x*+3*=100

(i) (x—2) +(»—7)°=16
(i) (x+3) +(y-4)' =4
(iv) (x+4)2 +(y+5)2 =20

. For each of these circles, find the coordinates of the centre and the radius.
) *+y’+4x-5=0

(i) x*+3’—6x+10y+20=0

(i) ¥’ +3* —2x-3y+3=0

4. The point C is (4, -2)

and the point A is (6. 3).

ent nd 1o

Sign in

» Edit PDF

Adobe Acrobat Pro @
Delete, inse, extract o rotate pages.

Start Now





image35.png
File Edit View Window Help

x

ON"‘@@@@B%-‘ 1] @ @ [ ]| W =

Tools

Fill & Sign | Comment

)

Find, m the form x~ + )~ + px+¢gy =, the equation for each of the following
circles.

(i) centre (0, 0), radius 6

(i) centre (3, 1), radius 5

(iii) centre (-2, 5), radius 1

(iv) centre (0, -4), radius 3

For each of these circles, write down the coordinates of the centre and the radius.

@G x*+3*=100

(i) (x—2) +(»—7)°=16

(i) (x+3) +(y-4)' =4

(iv) (x+4)2+(y+5)2:20

For each of these circles, find the coordinates of the centre and the radius.
) *+y’+4x-5=0

(i) x*+3’—6x+10y+20=0

(i) ¥’ +3* —2x-3y+3=0

The point C is (4. -2) and the point A is (6. 3).
Find the equation of the circle centre C and radius CA.

The points A (2. 0) and B (6. 4) form the diameter of a circle. Find the equation
of the circle.

signin
» Export PDF

» Create PDF

» Edit PDF

v Combine PDF

Adobe Acrobat Pro @
Delete, inse, extract o rotate pages.

Start Now

» Send Files
» Store Files
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Figure 1

In Figure 1, 4(4, 0) and B(3, 5) are the end points of a diameter of the circle C.

Find
() the exact length of 4B

@)
(6) the coordinates of the midpoint P of AB,

@)

(¢) an equation for the circle C.
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Figure 1

y=3x-4

P2.2)
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The line y = 3x — 4 is a tangent to the circle C, touching C at the point P(2, 2), as shown in

Figure 1.

The point Q is the centre of C.

(a) Find an equation of the straight line through P and Q.

Given that QO lies on the line y = 1,

(b) show that the x-coordinate of O is 5,

(¢) find an equation for C.

3

@

@




image39.png
The circle C has centre (3, 1) and passes through the point P(8, 3).

(a) Find an equation for C.
@

(b) Find an equation for the tangent to C at P, giving your answer in the form ax + by + ¢ =0,
where a, b and ¢ are integers.

®
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1 By first factorising, sketch the graphs of the following:

(@y=2—x (b) y = —2x3 — 5x2 © y=2x>—7x%+6x

2 Sketch on the same axes the graphs with equations y = 3x —x? and y =
x2(4—x).
3 Using the factor theorem, show that:
(a) (x—1)is afactor of x* — 1
(b) (x+1)is a factor of x* — 1
(c) (2x+ 1) is a factor of 4x> +4x* —7x3 —2x% +3x + 1

(d) (x—2)(3x + 1) is a factor of 6x* — 10x3 —x2 —5x — 2

Problem Solving

4 Show that (x+3) and (2x—1) are factors of the function 2x*+5x3 —x2+5x—3.

Verify that the third factor is (
Page - Q +

B e
® " P e R
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Exam Review

29 The polynomial p(x) is given by p(x) = x* — 5x? — 8x + 48.
(a) Use the Factor Theorem to show that x + 3 is a factor of p(x).

(b) Express p(x) as a product of three linear factors.

30 Given f(x) = 2x3 +x* — 13x + 6,
(a) Using the Factor Theorem, show that (x + 3) is a factor of f(x).
(b) Hence fully factorise f(x).

(¢) Hence solve the equation f(x) = 0.

31 (a) Determine whether or not each of the following is a factor of the expres-
sion x> — 7x + 6. You must show your working.

1) (x—2)
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flx) =2x — 7% + 4x + 4.
(a) Use the factor theorem to show that (x — 2) is a factor of f(x).
2

(b) Factorise f(x) completely.
@
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fx) =x* +4x? + x - 6.
(a) Use the factor theorem to show that (x + 2) is a factor of f(x).
(©)
(b) Factorise f(x) completely.
(O]
(¢) Write down all the solutions to the equation

¥ +4x3+ x-6=0.

@
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(a) Find the remainder when
X2 —4x+8
is divided by
(1) x-3,

(i) x+2.
3)

(b) Hence, or otherwise, find all the solutions to the equation

x> —2x* —4x+8=0.

“)
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(1) Use a counter example to show that the following statement is false.

113

n*—n—1 1s a prime number, for 3 <n < 10.”

2
(i1) Prove that the following statement is always true.
“The difference between the cube and the square of an odd number is even.”

For example 5° — 57 = 100 is even.

“)
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(b) the fifth term of (x — %)7
(c) the fourth term of (2 —x)®

(d) the sixth term of (2x — %)9

1 5
(e) the fourth term of (xz + ;)

6 Find the first four terms in the expansion in ascending powers of x of the
following:

@ (1+x)"7
@ (1+ 3x)1°

® (1-x)"
(d) (2—5x)7

7 Write down the first four terms in the binomial expansion of:

(a) (1+3x)"2 (b) (1—2x)° () (2+x)'°
x 20 3\’
() (1 - 5) () (2 - ix)

8 Write down the first|

() (2—3x)°

1001

o0 B
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2 Find the coefficient of x* in the expansion of each of the following:

@ (1+x)° ®) (1-x)®

© (14+x)" @ (1-x)'

3 Find the coefficient of x° in the expansion of each of the following:

@ (2+x)7 ) 3—x)®

(©) (1+2x)° ) (1+ 3x)"?

4 Expand each of the following:

@ (2x—1)
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Find the first 3 terms, in ascending powers of x, of the binomial expansion of (2 + x)°, giving
each term in its simplest form.

)
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Find the first 3 terms, in ascending powers of x, of the binomial expansion of (3 — 2x)°, giving
each term in its simplest form.

@
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(a) Find the first four terms, in ascending powers of x, in the bionomial expansion of (1 + &x)° ,
where & is a non-zero constant.

3
Given that, in this expansion, the coefficients of x and x* are equal, find

(b) the value of k,
(©)

(c) the coefficient of x°.

@
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triangle, correct to the nearest degree.

2 In the triangle PQR, PQ =8 cm, RQ =9 cm and RP =7 cm.
(a) Find the size of the largest angle.

(b) Calculate the area of the triangle.

3 Adam and Beth set out walking from a point P. After one hour Adam is 3.6
kilometres due north of P and Beth is 2.5 kilometres from P on a bearing of
035°.

Calculate how far they are apart at this time. Give your answer correct to 2
significant figures.
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(b) Calculate the area of the triangle.

3 Adam and Beth set out walking from a point P. After one hour Adam is 3.6
kilometres due north of P and Beth is 2.5 kilometres from P on a bearing of
035°.

Calculate how far they are apart at this time. Give your answer correct to 2
significant figures.
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Figure 1
Figure 1 shows the triangle ABC, with AB=6 cm, BC=4 cm and C4 =5 cm.

(a) Show thatcos 4= 3.
3

(b) Hence, or otherwise, find the exact value of sin 4.

?2)
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In the triangle ABC, AB = 16cm, AC = 13cm, angle ABC = 50° and angle BCA= x°

Find the two possible values for x, giving your answers to one decimal place.
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The diagram shows A ABC with AC =8x—3,BC=4x—-1, Z4ABC =120° and ZACB = 15°.

A

B 4x-1 C
(a) Show that the exact value of x is o J;(\]/g )
(Y]
(b) Find the area of A 4BC, giving your answer to 2 decimal places.
3

(Total 10 marks)




image56.png
https//sites google.com/view /sxpmaths/zs-pureZauthuser=0 - @ C || search 0~

Pges- St ste st 5 Pure TGt i _Morkiiop ook ||
YOu wilrneed the iaentities

sinx

tanx = and cos?0 +sin0 =1

cosx

Technique

1 The angle 6 is greater than 90° and less than 360° and cos® = 3. Find the
exact value of tan 6.
2 You are given that sin = 2 with 0° < 6 < 90°.

Using the identity sin® @ + cos? @ = 1, find an exact value for cos 0.
Problem Solving

3 (a) Show that the equation 3cos?@ = sin® + 1 can be written as 3sin?0 +
sin@—2=0.

(b) Solve this equation to find values of 6 in the range 0° < 8 < 360° that
satisfy
3cos?0 =sin@+ 1.

g wheel is h metres.

Pz SR 120
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and cos?0 +sinf =1

Technique

1 The angle 6 is greater than 90° and less than 360° and cos® = 3. Find the
exact value of tan 6.

2 You are given that sin = 2 with 0° < 6 < 90°.

Using the identity sin® @ + cos? @ = 1, find an exact value for cos 0.

Problem Solving

3 (a) Show that the equation 3cos?@ = sin® + 1 can be written as 3sin?0 +
sin@—2=0.

(b) Solve this equation to find values of 6 in the range 0° < 8 < 360° that
satisfy
3cos?0 =sin@+ 1.

wheel is h metres. i Mo 2
€ 0 g 2
i e m @ P weame R
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(a) Find all the values of 8, to 1 decimal place, in the interval 0° < 6 < 360° for which

5sin (8 +30°) =3.

(b) Find all the values of 8, to 1 decimal place, in the interval 0° < 6 < 360° for which

tan? 6 = 4.

@
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(a) Show that the equation
3sin* @ —2cos’ 6 =1
can be written as
5sin? 6 =3.
(b) Hence solve, for 0° < 8<360°, the equation @

3sin* @ —2cos* O =1,

giving your answer to 1 decimal place.

)
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Solve, for 0 <x <360°,

(a) sin(x—20°)= % s
@

1
b) cos3x=——.
%) 3x 2

©)
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Example 3

a=2i-3j

(1) Find 4a

(i1) Find the value of |a|

(iii) Write down the value of|4a

Solution

@ | () 4a=4Qi-3)=8i—12j

(i) |o| =22 +(37 =A+9 =13
(i) |4a| = 4|a| =413
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Given that the resultant of the vectors a = 2pi — 5j and b = 6i — 3pj is parallel to the vector
c=4i-75j,

(a) find the value of p,
C))

(b) find the resultant of the vectors a and b.
6))
(Total 6 marks)
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(Total for question 1 is 2 marks)

(Total for question 2 is 2 marks)

(Total for question 3 is 2 marks)

Express 9 in the form ¥, giving in the form ax + b, where a and b are constants.

(Total for question 4 is 2 marks)

g5

Express in the form 2*, giving  in the form ax + b, where a and b are constants.

(Total for question 5 is 2 marks)

Giveny =27

@

() Express 4% in terms of 1.

qx
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Given that point 4 has the position vector 4i + 7j and point B has the position vector 10i + gj,
where g 1s a constant, find

(a) the vector AB in terms of g.

@

(b) Given further that‘ﬁ‘=2\/ﬁ, find the two possible values of g showing detailed
reasoning in your working.

)

(Total 7 marks)
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that point.

A normal to a curve at a point has gradient —1/m where m is the gra-
dient of the curve at that point.

The exercises at the end of this section draw together all of the ideas
from this chapter.

Technique

1 The equation of a curve is y = x3 — x2 — 2x — 3. Find the equation of the

tangent to this curve at the point (3,9).

Problem Solving

2 Ata particular point of the curve y = 5x?—12x+1 the equation of the normal
is x + 18y + ¢ = 0. Find the value of the constant c.

Lo 2 .
3 Aline is drawn normal to the curve y = = at the point on the curve where
x = 1. This line cuts the x-axis at P and the y-axis at Q

1118
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Technique
1 For each of the following functions f(x), find f’(x) and the interval in which
f(x) is increasing.
(@ x2—5x+6 (b) x2+6x—4 (©) 3x2—5x+7
() x> —12x (e) 2x —18x+5 (F) x* +4x3

® 3x —x3 (h) 2x5 —5x* + 10 (i) 3x+x3

2 The equation of a curve is y = 2x> — 9x? + 12x.
(a) Show that the curve has a stationary point where x = 2.

(b) Determine whether the stationary value where x = 2 is a maximum or a
minimum.
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The curve C has equation

y=223-5x2—4x +2.

. dy
a) Find —.
(@) .
(b) Using the result from part (a), find the coordinates of the turning points of C.
2
(¢) Find %.

(d) Hence, or otherwise, determine the nature of the turning points of C.

@

@

@
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A diesel lorry is driven from Birmingham to Bury at a steady speed of v kilometres per hour. The

total cost of the journey, £C, is given by

_ 1400 | 2v

v 7

C

(a) Find the value of v for which C is a minimum.

2

(b) Find i—f and hence verity that C is a minimum for this value of v.
v

(¢) Calculate the minimum total cost of the journey.

@

?)
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y=x- kVx, where k is a constant.

. dy
a) Find —.
(@) o

(b) Given that y is decreasing at x = 4, find the set of possible values of k.

@

?2)




image71.png
Prove, from first principles, that the derivative of 5x3 is 15x2.
(Total 4 marks)
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5 (2) Show that | (x
o
The diagram shows part of the curve y — x? +2x — 3,

(b) Marc claims that the total area between the curve, the x-axis and the lines
x=0andx=2is 3

Explain why he is wrong.
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(c) Calculate the total area between the curve, the x-axis and the lines x = 0
andx =

1148
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(Total for question 1 is 2 marks)

(Total for question 2 is 2 marks)

(Total for question 3 is 2 marks)

Express 9 in the form ¥, giving in the form ax + b, where a and b are constants.

(Total for question 4 is 2 marks)

g5

Express in the form 2*, giving  in the form ax + b, where a and b are constants.
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Figure 3

N w

Figure 3 shows the shaded region R which is bounded by the curve y = —2x? + 4x and the

. 3 . . . . .
line y = 3 The points 4 and B are the points of intersection of the line and the curve.

Find

(a) the x-coordinates of the points 4 and B,

(O]
(b) the exact area of R.

(6)
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8
Evaluate f — dx, giving your answer in the form a + b2, where a and b are integers.
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y=-x+2x+24

Figure 3

The straight line with equation y = x+ 4 cuts the curve with equation y = —x? + 2x + 24 at the
points 4 and B, as shown in Figure 3.

(a) Use algebra to find the coordinates of the points 4 and B.
(O]

The finite region R is bounded by the straight line and the curve and is shown shaded in Figure 3.

(b) Use calculus to find the exact area of R.

@
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Technique

1 Sketch the following graphs, indicating any intercepts with the axes and the
equations of any asymptotes:

(@ y=2" (b) y =3
(©y=2"+1 (d)y=-3*
(&) y=5-2% (FHy=3"~

2 Write down the value of: AQA C2Jan 05
(a) log, 1 (b) log, 4
(c) log, 2 (d) log, 8

3 Write down the value of:
(a) log, a (b) log, 1

() log, a?
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(c) log, 2 (d) log, 8

3 Write down the value of:
(a) log, a (b) log, 1
(c) log, a? (d) log, va
(e) logq & (F) 1084 oz

(g) log, V<2 (h) log, Va3

4 Use logarithms to solve the equation 0.8* = 0.05, giving your answer to three AQA C2Jan 06
decimal places.
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(i) Write down the value of logs 36.

(11) Express 2 logs 3 + loga 11 as a single logarithm to base a.
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Solve the equation 5* = 17, giving your answer to 3 significant figures.

3
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(a) Find, to 3 significant figures, the value of x for which 8 =0.8.
(©)
(b) Solve the equation

2 logs x —logs 7x = 1.
“é)
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(a) Sketch the graph of
y=3,xcR,

showing the coordinates of any points at which the graph crosses the axes.

&)

(b) Use algebra to solve the equation 3 — 9(3%) + 18 = 0, giving your answers to 2 decimal
places where appropriate.
*)
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Express 877

in the form 2*, giving  in the form ax + b, where a and b are constants.

(Total for question 5 is 2 marks)

Giveny =27
(a) Express 4% in terms of 1.

(b) Hence, or otherwise, solve 4"~ 6(2) — 16 =0

(Total for question 6 is 5 marks)

x50 -12=0

(Total for question 7 is 5§ marks)

Solve the equation

(Total for question 8 is 3 marks)

(a) Solve the equation: x*—9x +8=0

(b) Hence solve the cquation:

qx
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