.

4,

pecimen 2018

(i) Find

13
J ! dx
5 (2x-1)

writing your answer in its simplest form.

(if) Useintegration to find the exact value of

T

J29n2x + sec}xtan}xdx
0 3 3

(4)

3

o
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8.

(i) Find, using algebraic integration, the exact value of

42
J- 2 dx
3 3Xx-1

giving your answer in simplest form.

(4)

23 —7x?> +8x+1
(x-1°

Xx>1

(i1) h(x) =

C
Givenh(x) = Ax+B + ( 1)2 where A, B and C are constants to be found, find

Jh(x) dx

(6)

o
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5. (a) Show that

sin3X = 3sinX — 4sin®X

(4)

(b) Hence find, using algebraic integration,

T
3.

J- sindx dx
0

(4)

o =/
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0.

-

(a) Given that

x4 — x3—10x2+3x—9=

Q

X+ P+ x> -3
X2 — x-12 X—4
find the value of the constant P and show that Q = 5
(4)
The curve C has equation Yy = g(X), where
4 _ 3 _10%2 _
gy = - X~ 10X+ X9 ~3<x<35 xeR

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 mand C are constants to be found.

Q)
yA

Xy

Figure4

Figure 4 shows a sketch of the curve C.
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 a + bIn2, where a and b
are constants to be found.
(5)

/
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1. Find

2 —_—
JX2x35dX x>0

giving your answer in ssmplest form.

(3)

o =/
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9. Find

3xX-2

0 )3e_ax5™ o

2

o =/
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3. (i) Find

dex
(2x-1)
giving your answer in simplest form.
2

(i) @ Writt 23 inthe form

A+ where A and B are constants to be found

X+ 2

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

-5
J 4X + 3dx
X+ 2

-8

giving your answer in simplest form.

(6)

o =/
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5. (1) Find, by algebraic integration, the exact value of

J‘4L ax
2 (2x-3?°
4)

(i1) Find, in simplest form,

J.x(x2 + 3)7 dx
(2

o =/
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3. (i) Find, in simplest form,
j(Zx -5 dx
(i1)) Show, by algebraic integration, that

% 4sinx
J- ———dx = Ina
o 1+ 2cosx

where a is a rational constant to be found.

)

(4)

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

Given that K is a positive constant,

(a) find

I ?X dx
X+ k

(2)

Given also that

5
J. 29X dx=1In8
2 3X° + Kk

(b) find the value of k
(4)

o
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Figure

Figure 4 is a graph showing the velocity of a sprinter during a 100 m race.

The sprinter’s velocity during the race, vms ', is modelled by the equation
v=12-¢""0—12¢"™ t>0

where t seconds is the time after the sprinter begins to run.

According to the model,

(a) find, using calculus, the sprinter’s maximum velocity during the race.

®)
Given that the sprinter runs 100m in T seconds, such that
[Tvdt=100
0
(b) show that T is a solution of the equation
T= i(116 — 16T +eT 10— ')
12 (4

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

Solutionsrelying entirely on calculator technology are not acceptable.

¢ _2x—-4x-15
(x) = X2+ 3x+ 4
(@ Show that
C(2x+ 3
f(x)EAx+B+¥
X2 +3x+ 4

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

(b) Hence, find

J‘ f(x)dx

giving your answer in the form p + Inq, where p and q are integers.

(4)

()

o
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_ 2x* +15x3 + 35x2 + 2Ix - 4

> XxXeR x>-3
(x+3)

4. f(x)

(&) Find the values of the constants A, B, C and D such that
D

f(x)= A+ Bx+C+ 5
(X+3) (4)

(b) Hence find,

f (x)dx
I )

o =/
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8. Find, in smplest form,

I(Zcosx — sinx)” dx
(5)

o =/
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3. (i) Find %In(sinZSX) writing your answer in simplest form.

2
(b) Hence show that
V2 5
j X(3x - 4) dx = R
0
where R is an integer to be found.
(Solutions relying on calculator technology are not acceptable.)

©)

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

8
j (5 - 4cos” 3x) dx
12

(4)

o

—/
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7. (d) show, using agebraic integration that,

N
11
Wi

(4)

where 1 is a constant to be found.

o =/
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2x°> —5x+ 8

2. 9 =— —

(@) Write g(x) intheform

AX+ B+

X—2

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

)
(b) Hence use algebraic integration to show that

.[ g(x)dx = a + BIn3

4

where o and § are integers to be found.

(4)

N /
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XV

O \
Figure3
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 =/4x-7
Thelinel, shown in Figure 3, is the normal to the curve at the point P (8, 5)

Equation of | is
5x+2y—-50=0

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

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

\ J/
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Figure 5

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

6x° +4x -2 1
f(x)= el x> >
(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 A4Ax + B + 7% 1 where A4, B and D are constants.
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.)
3)
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4. Given that

3 2
4x° + 2x +3x+85Ax+B+Cx+D

x*+4 x +4

(a) (1) find the values of the constants 4, B and C

(i1) show that D=0

“4)
(b) Hence, using algebraic integration, find
4 4 3 2 2
J- X+ ;c +3x+38 dr
x +4
giving your answer in the form p + ¢ In2, where p and ¢ are integers.
)
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S: Find
(i) [sin®3x dx
0))

3
(i) Ix(xz +4)2dx o
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/

Figure 1

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

Figure 1 shows a sketch of part of the curve C with equation y = g(x) where

3x3 =5x24+7x -5

xX) =
gl x2 +1
Given that
3_ 5.2 _
3x 5x2 + 7x SEAx+B+Cx+D
x2 +1 x2 +1

(a) (1) find the values of the constants 4, B and C

(i1) show that D=0

“4)
The finite region R, shown shaded in Figure 1, is bounded by C, the x-axis and the lines
with equations x =2 and x=3
(b) Find the exact area of region R using algebraic integration.
Give the answer in the form o + Inf where a and f are constants to be found.
“4)
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6. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

d
(i) Given y=1In(2+5) find ay
(2)
(i1) A curve C has equation y = f(x) where
21x
f(x) = ——— xeR
() 3x* + k
where k is a positive integer, k > 1
Given that
k
J- f(x)dx < 7In8
1
find the greatest possible value of &
(3)
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3. (i) Find, in simplest form,

[2(3x+5)" dx
(2)
3 2
(i) f(x)=4x +x =T7x+14 1
(x—1D(x+2)
(a) Write f(x) in the form
ax+b+——
x—1
where a, b and c are constants to be found.
“4)
(b) Hence, using algebraic integration, find
L" f(x) dx
writing the answer in simplest form.
“4)
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4. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Using algebraic integration, find the exact value of

s

Jlﬂz (sin3x + cos 3x)” dx

18

C))
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Figure 2

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

(a) Find Kzll +4ex_3]dx

x+5 (2)
Figure 2 shows a sketch of part of the curve C| and part of the graph C,
The curve C| has equation
M e
2x+5
The graph C, has equation
y=a-|bx-1]|
where a and b are positive integers.
(b) State, in terms of a and/or b, the coordinates of the maximum point of C,
2)
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Given that
« C, intersects C, atx =3
« C, crosses the y-axis at (0, 9)

(c) find the value of ¢ and the value of b

&)
The region R, shown shaded in Figure 2, is bounded by C|, C,, the x-axis and the y-axis.

(d) Find the area of R, giving the answer to 3 significant figures.

C))
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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 C with equation
. o1
y=1-2x+5sin Ex x>0

where x is measured in radians.
The point P lies on C and is a local maximum, as shown in Figure 3.

(a) Use calculus and a suitable trigonometric identity to find the x coordinate of P.
Give the answer to 3 significant figures.

4)
The region R, shown shaded in Figure 3, is bounded by C, the x-axis and the lines with
. T T
equations x = — and x = —
6 2
(b) Use algebraic integration to find the exact area of R.
“4)

0 SirAyazRao aayazrao @ ayazrao.com [E AyazRao @ +92 346 2656 362




e _/

0 SirAyazRao aayazrao @ ayazrao.com @ AyazRao @ +92 346 2656 362




