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3. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
A curve has equation

4x + 1 3 R
- X — X e
YT (k3 7

Use calculus to find the range of values of x for which y is increasing.

(6)
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Figure 1
Figure 1 shows a sketch of part of the curve C with equation y = f(x) where
f(x) = 64/x In(4x) x>0
The curve cuts the x-axis at point P

(a) State the x coordinate of P

The point (, shown in Figure 1, is the stationary point on C

(b) Use calculus to find the exact coordinates of O

(c) Hence find the range of the function g(x) where

g(x) =-2f(x)

1

(3)

(2)
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Figure 3

The curve C has equation y = f(x). where
f(x)=x" védx +7 x}—%

(a) Show that

f (2x + 3)

Fxy= Vadx +7

where k 1s a constant to be found.

4
The point £, shown in Figure 3, is the minimum turning point on C.
(b) Find the coordinates of P.
(2)
(c) Hence find the range of the function g defined by
7
g(x) =—41(x) Xz "2
(2)

The point Q with coordinates [%, %J lies on C.

(d) Find the coordinates of the point to which O is mapped when C is transformed to
the curve with equation

_ 3
}-—40f(x 2] 8
(2)
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9.

Figure 5

Figure 5 shows a sketch of part of the curve C with equation y = f(x) where

£(x) 6x° +4x -2 - 1
X)= ————— X > ——
2x + 1 2

(a) Find f'(x), giving the answer in simplest form.

3)
The line / is the normal to C at the point P(2, 6)
(b) Show that an equation for / is

16y + 5x =106

(3)

(c) Write f(x) in the form 4Ax+ B + 5 . where A, B and D are constants.
X+
(3)

The region R, shown shaded in Figure 5, is bounded by C, / and the x-axis.

(d) Use algebraic integration to find the exact area of R, giving your answer in the
form P+ QIn3, where P and Q are rational constants.

(Solutions based entirely on calculator technology are not acceptable.)

&)
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4. The function f is defined by

2x - 32 8
f(x) = + xeR x>2
® 3¥ +7x-20 3x-5
2x
(a) Show that f(x) = 3x_5
(3)
(b) Show, using calculus, that f is a decreasing function.
You must make your reasoning clear.
(3)
The function g is defined by
gx)=3+2Inx x=1
(c) Findg™
(3)

(d) Find the exact value of a for which

gf(a) =5
(4)
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Figure 3

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable,

Figure 3 shows a sketch of part of the curve with equation
y=Adx =7

The line [, shown in Figure 3, is the normal to the curve at the point P(8, 5)
(a) Use calculus to show that an equation of [ is

Sx+2y-50=0
3



The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and /.

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

4
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Figure 1

The line /in Figure 1 shows a linear relationship between log,, y and x.
The line passes through the points (0, 1.5) and (—4.8, 0) as shown.

(a) Write down an equation for /.

(2)

(b) Hence, or otherwise, express y in the form kb*, giving the values of the constants k
and b to 3 significant figures.

3)
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" f(x): 2x' +15x° + 35x° + 21x—4

5 xelR x>-3
(x+3)

(a) Find the values of the constants A, B, C and [ such that

f(x]zAx2+Bx+C+

(JC+ 3)2 (4)

(b) Hence find,

f({x)dx
[t(x) "
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8. Find, in simplest form,

I(Zmn— Sinx)zdx
(5)
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10.

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A population of fruit flies is being studied.

The number of fruit flies, F, in the population, ¢ days after the start of the study, is
modelled by the equation

~ 350e"

F_—
9 4 gt

where k is a constant.
Use the equation of the model to answer parts (a), (b) and (c).

(a) Find the number of fruit flies in the population at the start of the study.

(1
Given that there are 200 fruit flies in the population 15 days after the start of the study,

(b) show that k = Llnl2
15 (3

Given also that, when ¢ = 7, the number of fruit flies in the population is increasing at a
rate of 10 per day,

(c) find the possible values of T, giving your answers to one decimal place.

(%)
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d . 2
3. (i) Find d—xln(sm' 3X) writing your answer in simplest form.
d 6
i) (a) Find —(3x" -4
(ii) (a) Fin dx( )

(b) Hence show that

JE 8
I x(3x1 —4)‘ dv = R

0

where R is an integer to be found.

(Solutions relying on calculator technology are not acceptable.)

(2)

(2)

(3)






12.0ct 2023

3. (a) Using the identity for cos (A + B), prove that

cos2A=2cos’A-1
(2)

(b) Hence, using algebraic integration, find the exact value of

-1
J. (5 — 4cos®3x) dx

12

4)
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3. (i) Find, in simplest form,

J(zx -5) dx
(ii) Show, by algebraic integration, that

3 4dsin.
J‘ﬂdﬁm
g 1+ 2cosx

where a is a rational constant to be found.

)

(4)
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3.

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Given that k is a positive constant,

(a) find

J ;)x dx
Ix + k

)

Given also that

5
j X gr=1n8
23_.\7 +k

(b) find the value of &
4
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Figure 3
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The function f is defined by

1
2 9
f(x) = 5(x - 2)(dx+9)° Xz n
(a) Show that
., k(5x? +9x - 2)
f ("d = 1
(4x +9):
where k is an integer to be found.
(4)

(b) Hence, find the values of x for which f'(x) =0
(1)



Figure 3 shows a sketch of the curve C with equation y = f(x).
The curve has a local maximum at the point P

(c) Find the exact coordinates of P

(2)
The function g is defined by

g0 = 20(x) + 4

(d) Find the range of g
(3)
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1. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

c 2 —4x-15
(x) = x> +3x+4
(a) Show that
f( )=A +B+M
oA x*+3x+4

where A, B and C are integers to be found.

(b) Hence, find

I- f(x)dx

giving your answer in the form p + Ing, where p and g are integers.

4)

(3
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1. Find

x* =5
j2x3dx x>0

giving your answer in simplest form.

()
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3.
x—=2 S5x + 26
f(x)=3- + >4
() x+1 2x"=3x-5 x

(a) Show that

ax+ b
cx +d

f(x) = x>4

where a, b, ¢ and d are integers to be found.

“

(b) Hence find f '(x)
(2)

(¢) Find the domain of f !
(2)
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9, Find
x-2
; —  dx
O )57 —ax+s

2x

(11} o (EZ: _ 1)3 dr

x=0

@)

@)
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5. (1) Find, by algebraic integration, the exact value of

4
8
-[ 2 (2x - 3}3 &
4)

(i1) Find, in simplest form,

-[.w:(m:2 + 3)T dx
(2)







21.0ct 2021

10.

a x
Figure 4

Figure 4 shows a sketch of part of the curve with equation
y=(1+2cos2x)’
(a) Show that
(1+2cos2x)’ = p+ gcos2x + rcosdx

where p, ¢ and r are constants to be found.

(2)
The curve touches the positive x-axis for the second time when x = a, as shown in Figure 4.

The regions bounded by the curve, the y-axis and the x-axis up to x = g are shown shaded
in Figure 4.

(b) Find, using algebraic integration and making your method clear, the exact total area
of the shaded regions. Write your answer in simplest form.

&)
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2
4. (i) fy = ZEFS) x#3
x—-3
. . P(x) . :
(a) Find f'(x) in the form % where P(x) and Q(x) are fully factorised quadratic
expressions.

(b) Hence find the range of values of x for which f(x) is increasing.

(6)
(i)
g(x) =x+/sin4x ng-:i%
The curve with equation y = g(x) has a maximum at the point M.
Show that the x coordinate of M satisfies the equation

tandx + kx =10

where k is a constant to be found.

)
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8. (1) Find, using algebraic integration, the exact value of

42
2
j dx

giving your answer in simplest form.

4)

2x3 = Tx* + 8x +1
(x—1)°

(ii) h(x) = x> 1

(&
Given h(x)=Ax + B + 5 where 4, B and C are constants to be found, find

(x=1)
jh(x} dx

(6)
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5. (a) Show that

sin3x = 3sinx — 4sin’x

)
(b) Hence find, using algebraic integration,

xr
£
j sin'x dx

1]

)
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9. (a) Given that

X —10x2 +3x -9
ot al ol =x’+P+ Q x> =3

x?—x-12 x—4

find the value of the constant P and show that 0 = 5
(4)
The curve C has equation y = g(x), where
f-x—10x*+3x-9
g(x]=x al o al -3<x<35 xel

x2—-x-12

(b) Find the equation of the tangent to C at the point where x = 2
Give your answer in the form y = mx + ¢, where m and ¢ are constants to be found.

(3)

¥y ¥ 3
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Figure 4



Figure 4 shows a sketch of the curve (.
The region R, shown shaded in Figure 4, is bounded by C, the y-axis, the x-axis and the
line with equation x =2

(c) Find the exact area of R, writing your answer in the form @ + bIn2, where a and b
are constants to be found.

(3)













