integra““ﬂ AS Level

Pt. I Basic Integration
Pt. 1: Basic intepration

Z
% Vhans

1. Find [ 8x3 + 4 dx, giving each term in its simplest form.
2.Find [ 5x3 —6x + 1 dx

3.Find [ 24x73 dx

. 4 _i
4.Find [ 10x* — 4x 7 dx

5. Given thaty =2x>+ 7 + ;—3 X # 0, find, in their simplest form,
34

dx
b. [ y dx, simplifying each term
1
6. Find [ 12x> — 3x? + 4x3 dx, giving each term in its simplest form.

1
7. Find [ 8x3 + 6xz — 5 dx, giving each term in its simplest form.

8. Find [ 12x°> — 8x3 + 3 dx, giving each term in its simplest form.
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Mark Scheme

1.
4
[8x3+4 dx="—+4x +c M1
=2x*+4x+c M1
2.
2
[5x3 —6x+1dr=2-Ftx+c M1
-STﬁ—Sx2+x+c M1
3.
[24x3dx==x"?+c M1
=-12x2+c M1
4,
1
J10x* — 4x — = dx = [ 10x* — 4x - 3x 2 dx M1
1
10x5_4_xz_39162 M1
5 R
1
=2x° - 2x*-6xz+C M1
Sa.
Yy=20+7+= =28 +7 +x3 M1
X
2 = 10x* — 3x* M1
5b.
y:2x5+7+xl—3:2x5+7+x‘3
[yde=247x - t¢ M1 M1
Y 6 =2
6.
1 1
[12x5 = 3x% + 4x3dx = [ 12x° —3x% + 4x 3 dx M1
2
SE SN S M1
6 3 3
2
=2x°—x3+6x3+cC M1
7.
3
R 3
f8x3+6x5—5dx=87x4+6§2—5x+c M1
2
3
=2x*+4x2—5x +¢c M1
8.
4
J12x> —8x3+3 dx:%xts—s%+3x+c M1
=2x*—2x*+3x+c M1

%,
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. AS Level
Integration .

Pt. 2: Equations of Curves %

Pt. 2: Equation of Curves 7 hahs

1. A curve has equation y = {x). It is given that £(x) = <=+ - and that f(3) = 1. Find f(x). (5)

2N\2

2 b
a. Show that £(x) = 9x2 + A + Bx?, where A and B are constants to be found. (3)
b. Find ’(x) (2)
Given that the point (-3, 10) lies on the curve with equation y = f(x).
c. Find f(x) (5)
d_y _ _.3 4x—-5

3. o s 2x3,x;é0
Giventhaty =7 at x = 1, find y in terms of X, giving each term in its simplest form (5)
4a. Find [(x? — 2x + 5) dx (2)
b. Hence, find the equation of the curve for which % = x2 —2x+ 5 and which passes through the point (3, 11)

5 @
5. Given that 6x:;;xi can be written in the form 6x° + 3x9,
a. Write down the value of pand the value of g. @)

5

Given that Z—i’ = ij;;xz, and that y= 90 when x = 4,
b. Find y in terms of x, simplifying the coefficient of each term. (5)
6. The curve equation f{x) passes through the point (-1, 0). Given that £(x) = 12x* — 8x + 1, find f(x) 4)

dy 1
7. = =5x 24+ xvVx, x>0

Given that y = 35 and x = 4, find y in terms of X, giving each term in its simplest form. (5)

8. A curve has equation y = f(x) and passes through the point (4, 22).

1
Given that, ’(x) = 3x? - 3xz — 7, use integration to find f(x), givin each term in ites simplest form (5)



Mark Scheme

1.
£(x) = J_ + 2 = (x+6) 05 + 6x2 M1
f(x)—m+f—:+c M1
2
:2(x+6)5—§+c M1
Whenx=3,f(3) =1
1=6-2+c M1
c=-3
1
f(x) = 2(x+6)z — 2 — 3 M1
2a.
_ (3-x%)2 _ 3—-x3)(3—x2) _ 9-6x2+x*
P(x) ==+ =" == M1
9 6x% «x*
et M1
£(x) =9x2 -6 + X2
Where A = -6, B =1 M1
2b.
[ £(x) = -18x7 + 2x M1 M1
2C.
=f(x) = [ 9x2 - 6 + x? dx M1
e M1
:-—-6X+—+c M1
Whenx —-3 y=10
10=3+18-9+c M1
c=-2 M1
-1 3
f)=2——6x+= -2
-1 3
3.
y=[(—x3 +4x_5)dx:f( —x3 2= 2 dx M1
22x35 2x3 2x3
:f(—x3+——ﬁ)dx M1
x*  2x71  5x72
=—— +c
4 -1 2(—2)
__x* 2 5 M1
= _.Z_ 4+
4 x  4x?
Wheny=7,x=1
7=2-2+434¢ M1
4 4
c=38 M1
_ox* 2 5
Y= a8

% Vhaha



4a,

3 2
[(x2—2x+5)dx=%-Z 455+ ¢ M1
3 3 2
:x?—x2+5x+c M1
4b.
=X _x245x+
y—3 X X c M1
Whenx =3,y =11
11_=15+C M1
c=-4
x3 2
y=7—x"+5x—4
5a.
5 5
6x+3x2 _ 6Xx+3x2
o i
5
&+ 222 = 6x05 + 32 M1
x2 x2
p="%
q=2
5b.
: 1
y=f6"jix dx = [(6x2 + 3x2) dx M1
X
3
6xz  3x3
=+t
Y=g e M1
3
y=4xz2+x3+c
Whenx =4,y =90
90 =32+ 64+ M1
c=-6 M1
3
y=4x2+x3—-6
6.
y=f(x)= [ f'(x) dx = [ 12x* — 8x + 1 dx M1
_12x3  8x?
=3 T Txte M1
y=4x3—4x*+x+c
Whenx=-1,y=0
0=-4-4-1+c¢c M1
c=9 M1
y=4x3—4x2+x+9
7.
13
y = [(5x2 + x2) dx M1
i s
=3 XL M1
2 3
TP
=10xz + ="+ ¢ M1
Whenx =4,y =35
35=20+%4c AN
5 Z

% Vhaha




c=1 5 M1
—

y=10x7 + =+ =

8,
1

£(x)=3x%-3xz2 —7=3x*-3x%°_7 M1
3

f) =2~ 32 _7x+c M1
2

f(X) = X% — 2x7 — Tx + ¢ M1

Whenx =4,y =22

22=64-16-28+c M1

c=2 M1

f(X) = X3 2x2 — 7x + 2

%,
% Vhaha
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Ft. 3 Eﬂuatmn nt QHWES Pt. 3: Definite Integration
1. Given that A is constant and [ (3vix + 4)dx = 24>
Show that there are exactly two possible values for A (6)
2. Find the exact value of f16(12x3 —9x2 + 2)dx 4)
3. Find the exact value of ff(% —12Vx3) dx (5)
. 2322 1

4. Find the exact value of [ Tx — 5 dx (4)
5a. Find [ 10x (x% - 2) dx , giving each term in its simplest form (3)

'TJL

c
o gl 0 >

The figure shows a sketch of part of the curve C with equation, y = 10x(x§ —2),x>0.

The curve C starts at the oringin and crosses the x-axis at the point (4, 0).

The area, shown shaded in the figure, consists of two finite regions and is bounded by the curve C, the x-axis and

the line x = 9.

b. Use your answer from part a, to find the total area of the shaded regions 5)

6. The figure shows a sketch of part of the curve C with equation

AJ 0 B

y = X(x + 4)(x - 2)

The curve C crosses the x-axis at the origin O and at the point A
and B.

a. Write down the x-coordinates of the points A and B @

The finite region, shown shaded in the figure, is bounded by the
curve C and the x-axis.

b. Use integration to find the total area of the finite region shown
shaded in Figure 3. (6)



Mark Scheme

1.
1
{3V + A)dx = [ (3x2+4) dx M1
3
= [2<33i2> + 4] M1
=16+ 4A— (2 + A)
=14+ 3A M1
2AZ =14 + 3A
2A2 — 4A - 14= 0 M1
CA-T)A+2)=0 M1
=7
2:22 M1
2.
6 3 2 _ 12x4 9x3 6
fl (12){ —9x +2)dx—[T-T+2x]1 M1
= [3x* — 3x3 + 2x] i M1
= [3(6)* — 3(6)% + 2(6)] - [3(1)* — 3(1)% + 2(1)] M1
= 3252 — 2 = 3250 M1
3.
4.8 4 _1 1
NG 12vx3) dx = [, (8x72 — 12(x2)% dx M1
1 3
[(8x72 — 12x7) dx M1
_ Sx% 12x; 4
_[ 1 5 ]1
: 3 . M1
et 24 8
= [16xz — - x2] 1
_ o243 124 2
= (16(4)2 —— (H)2) — (16(1)z — = (1)2) ML
_ 608 _ 56
" 5 5
= 22 M1
4.
23%x2 1 2 1 19 _ 21 2 1 _
flT’“s—ﬁalx:f1 G —ox ) dx = [[ (x5 —-x73) dx M1
[
4><§ 2(-2)y'1 M1
20 4) 1
5 5
_ 3023 @72, 313, ()72 M1
_(520+ 4)5 (20+ 4)
323 01 33 1
20 516 520 4 Ml
_3@23 _ 313 3
~ 20 20 16
5a.
1 3
f 10x (xz — 2) dx = [ 10xz — 20x dx | M




5 _
— 150 X2 + 20x2 +c M1
2
= dxs — 10x2 + ¢ M1
5b.
Jy v dx
0 s s M1
= (4(4)2 — 10(4)?) - (4(0)z — 10(0)*)
=128 -160
=-32 M1
9
[ ydx
* s s M1
= (4(9)2 — 10(9)%) - (4(4)z — 10(H)*)
=972 - 810 (128 — 160)
=194 M1
[ ydx+[]ydx =32+194 =226 M1
6a.
y=x(x+4)(x-2)=0
X=0,x=-4andx=-2 M1
6b.
y = X(X + 4)(x — 2) = x3 + 2x> — 8x M1
[ x3 + 2x? 8xdx——+2i—8i+ M1
Area—f0y+fy M1
=+ Zi—‘%] = (0) — (64 — =" — 64) = — M1
[’;—4+23i3—8;‘]2—(4+——16) 0=2 M1
:ﬁ 2: 148 M1
3 3 3
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