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SYLLABUS (6042) REQUIREMENTS

> Finding Integrals of polynomials, rational
functions, exponentials and trigonometrical
functions

> Integrating by recognition and by substitution

> Evaluating definite integrals

> Representing life phenomena using
mathematical models involving integration and
exploring their applications in life
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INTEGRATION

DEFINITION

It is the algebraic method or process of finding a function [F (x)] given its derivative [f(x)]
It is also called anti-differentiation since it is an inverse process of differentiation.

In other words it is a process of finding the area under a curve for any given interval.

Differentiation

F(x)+c fx)

Integration

This can be written as:

ff(x)dx =F(x)+c
Where
[ is called the integration sign or integral sign
x is the variable of integration

f(x) is called the integrand
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F(x) is called the anti derivative or primitive
dx is called the integrating agent

c is the arbitrary constant or constant of integration

Definite Integral

A definite integral is one which contains the upper and the lower limits and it does not
contain any constant of integration i.e.

b
[ reax = tren®

The upper limit is b and the lower limit is a.

When we integrate the integrand [f(x)] we obtain the primitive [F (x)] and we evaluate it as
follow:

FGI) = F(®) - F()

Indefinite Integral

An indefinite integral is defined without upper and lower limits and it contains a constant of
integration i.e.

jf(x)dx=F(x)+c

Where c is the arbitrary constant.

Arbitrary Constant

From the definition of integration, we said it’s a reverse process of differentiation but at times
we might not get the exact function. Thus we have to introduce the constant such that when
sufficient information is provided we can then get the required function. Let’s consider the

following illustration:

Question
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Given that y = x2 + 3, find its derivative.

Solution
y=x%+3
dy

2x.
dx x

We now need to reverse the process:

Question

Integrate the function y = 2x

Solution
2X1+1
j 2xdx =

We have failed to go back to the original expression which was y = x? + 3, thus to
circumvent the problem we should introduce an arbitrary constant.

So the solution becomes:

2X1+1
fodx=1+1+c
_2x2+
= e
=x?+c
NOTE
dy
Ify = x? + 3,then—= = 2x.
y=x endx X
dy

Ify = x? — 25, then— = 2x.
y=x en—— X

dy
Ify = x?, then— = 2x.
y=x endx X
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The constant of integration expresses a sense of ambiguity since for a given derivative there
can exist many integrands which may differ by a set of real numbers. Thus arbitrary constant,

C, will represent this set of real numbers.

Integration of polynomials

When integrating polynomials we integrate each term separately

n+1
o Ify=x"1‘henfydx=%+c
n+1
o Ify=ax" Thenfydx=a:f+1 +c
n+1
If y = (fx)" then [ydx =U@L
o Ify=(fx)" then [ ydx i

WORKED EXAMPLES

Question One
Find [(x? + 2)dx

Suggested Solution

f(x2+2)dx=x—3+2x+c
3

Question Two

Evaluate

Suggested Solution

4 4
1 1
—dx=f 2x + 1) 2dx
E)[\/Zx+1 0( )
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[ 1
Qx+1)z" |4
1

(—5+1)x2

o

- :(Zx + 1)%]3

= [V2x+1],

- () - (VD
=3-1

=2

Question Three

Find [ e2Mm1=3%) gy

Suggested Solution

erIn(l—Bx)dx :feln(l—Bx)zdx

= f(l — 3x)%dx
B (1 o 3X)2+1
-/ 3x-3

(1—3x)3
V&l +
5 c

Question Four
Findfln[e(x2+5x_1)]dx

Suggested Solution

f In[e(x2+5x_1)]dx = fxz + 5x — 1dx
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1
=-x3+-x*—-x+c
3 2

NOTE

o emMlf®)] = F(%)

o In[e/®] =fx)

Follow Up Questions
Question 1

i 1 33/ 3
Find f 3z dx Answer 3 \/x_

Question 2

Find [ 10 — 3x dx Answer 10x > x2 + ¢

Question 3

Evaluate

2

f 2xdx Answer 3
1

Question 4

Evaluate

1
5
f(x —2)dx Answer "3
1
2

Question 5

. 1
Find [(x + 2)* dx Answer §x3 +x*+4x+c
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Question 6

: 2 3 12 5
Find f (6x7 + 4x3 + 8) dx Answer ng tTx3+8x+c

Integration of exponentials

foo
o Ify=e/® then [ydx=5—+¢

f™

WORKED EXAMPLES

Question One
Find [ e®*+2dx

Suggested Solution

e(x2+2)

2x

fe(szrz)dx = +c

Question Two

Evaluate exactly

1
f el—3x dx

Suggested Solution

5 1 5
— -1(1-3
fﬁ dx —fe ( x)dx
2

2
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Question Three

.2
esSin”x

Show that [ s X gy = +c

sin2x

Suggested Solution

2

sin“x
sin?x €
S Xy = ——+ ¢
2sinxcosx

esinzx
= — + ¢ (as required
sin2x ( 1 )

Follow Up Questions
Question 1

1
e2—3x

Question 2

Evaluate

. 1 _
Find [ dx Answer Ze**™? + ¢

In5
J 2e%* dx Answer 21

In2

Question 3
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Evaluate

1
71712

f 14e7* dx

0

Question 4

Evaluate

2

j ex+2 dx

-2
Question 5

Find [ e?**3 dx

Question 6

Find [ (Ine®* + 3e3%) dx

Question 7

Evaluate

1
fezx+x+2 dx
0

Question 8

Evaluate
1
f 3el=2% dx
0

Question 9

Show that

1
1 3
*+1)?2dx=-e*+2e—=
f(e ) dx 2e e >
0

Answer 2

Answer e*—1

1
Answer Eezx” +c

Answer x2 +.e3% + ¢

e?
Answer > + 2

A 3 3
nswer 26‘ 26‘

1
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Question 10

Show that

5
f(ZeZ")2 dx =e?0 -1
0

Integration of Trigonometric functions

o Ify=cosxthen [ydx =sinx +c
o Ify=sinx then [ydx =—cosx +¢

o Ify=sec?x then [ydx =tanx + +c

WORKED EXAMPLES

Question One

Find [ cos2xdx

Suggested Solution

Sin2x
2

fcostdx = + c

Question Two
Show that

1
2 =— (4 —
tan“3x dx v (4 —9m)

BlR—
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Suggested Solution

tan®3x = sec?3x — 1

s
tan?3x dx = j(secZSX — 1Ddx
s

-PI:\\;‘

7

_ [tan3x B x] Z
3 4
3T
B <tan37t ) tan—7z &
-3 7 3 4
— (0 ) ( 1 n)
- r 3 2
_ 1 3m
T3 4
= E (4 — 97'[)
Question Three
Find [ 3sin5xdx
Suggested Solution
3
f 3sinbxdx = —§COSSx + c
Follow Up Questions
Question 1
Find [ 3Sinx — 4Sec?x dx Answer —3cosx — 4tanx + ¢
Question 2
Evaluate
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3Sin(2x) + 1 dx Answer 1

|
N e N

Question 3
Evaluate
sin?x

V4
_ Answer ——1
1+ cosx 2

ov\wl:‘
=

Question 4

Find [(tan®x + sin2x) dx Answer tanx — x — %cost +c

Question 5

Evaluate

2cos(2x) dx Answer — 1

AR — N

Question 6

Show that

s

H 3
f(sian + sec?x) dx = i V3
0

Question 7

Show that
] 3
12cos?xsin’x = > (1 — cos4x)

Hence show that

T 33

2 -2 — _
12cos“xsin“x dx = 18+_16

B — iy
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Question 8
a) Show that

d 1
— (secx) = secxtanx and also sec?x + sec’xtanx = ————
dx 1 — sinx

Hence show that

1 - sinx

Integration by recognition

Integration by recognition means to integrate by recognizing the integrand as being the
derivative of another function or simply that it relies on the fact that differentiating and then
anti-differentiating a function gives you the original function, although with a constant. This

implies that:

o Ify= ];Eg then [ ydx = In[f(x)] + ¢

WORKED EXAMPLES

Question One

Find [ —— dx

Suggested Solution

1
f dx =In|x+ 2| +c
x+2

Question Two

Find f2x3—_1dx
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Suggested Solution

f 3 d_gf 2
2x—1%"2) 21

3
= EIanx -1 +c

Question Three

Find J = dx

Suggested Solution

f 1 d_lf 8
8x+2 " 8)8x+2

1
= §1n|8x +2|+¢c

Question Four

Show that [ tanx dx = In|Secx| + ¢

Suggested Solution

sinx
tanx dx = dx
COSX
sinx
= dx
coOSX

—sinx
=-1 dx
CcOSX

= —In|cosx| + ¢
= In|cosx|™t + ¢

1
cosx

=In| |+c

= In|secx| + ¢

Tarakino N.P. (Trockers) ~ 0772978155/ 0717267175
Page 16




Question Five

Evaluate exactly

4
=T

6x—1x
2

Suggested Solution

4

4
f 3 _1f 6

ox—17% "2 x=1
2

2

1 4
= [51n|6x—1|]2
—[11 |23|] [11 |11|]
~ 2" 7

_11 (23)
- 211

Follow Up Questions
Question 1

. 17sinx
Flndf oox dx Answer —17In|cosx|+ ¢

Question 2

Evaluate

4
f2x+4 J A [ |32
1 x nswer In s
1

Question 3

Evaluate

14

f dx Answer 7In9
2x—1

1
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Question 4

Evaluate

5
fl p A 11 |5‘

3% X nswer 3 n >
2

. 5
Find f—x dx Answer —;In|3 —2x|+.¢

Question 6

6x+5

Find [ ——— dx Answer In|3x2 + 5x+ 6| +c
3x<+5x+6

Question 7
Find [ cotx dx Answer In|sinx|c

Question 8

5 1 5
—2)? + o dx Answer il In|3|+c

Find [

Question 9

Show that

1
=
f2x+3dx n3

-1

Question 10

Show that

(1+ ! )d = InS
2x x+1 x=In

H\*

Question 11

Show that
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3

[ 2garmon()
x+5 T2

0

Question 12
Show that
3
f 1 dx = In\/7
1 T
0

Integration of Rational functions

Rational functions are fractions which have both the numerator and the denominator which
are polynomials or simply a function that is a ratio of two polynomials.

WORKED EXAMPLES

Question One

ZIMSEC NOVEMBER 2006 PAPER 1

Evaluate exactly

2x +3

+1

Pe— .
RS

Suggested Solution
4
2x + 3
dx
x+1
1

Aside

NB: use either long division or any suitable method to divide the rational
function above
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2x + 3 1

2
x+1 +x+1
Now:

4

1
jZ+—dx=[2x+In|x+1|]

4
x+1 1

=[2(4) + In|4 + 1]] - [2(1) + In|1 + 1]]

= [8 + In5] — [2 + In2]

— 641 (5)
Question Two
ZIMSEC NOVEMBER 2019 PAPER 2

Evaluate exactly

0

f1+2xd
1—2x x

-2

Suggested Solution

0

f1+2xd
1—2x &
=2

Aside

NB: use either long division or any suitable method to divide the rational
function above

1+2x_2x+1_ 14 2
1—2x —2x+1 —2x+1
Now:

4

o B 0
j 1+_2x+1dx—[x In|1 2x|]_2
1

= [0+ In|1]|] = [-1(=2) — In|1 + 4]|]
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=0—[2— In5]

=In5-2

Follow Up Questions
Question 1

, 2
Find fi—ildx Answer x + 3In|x — 1|

Question 2

Evaluate

4

2x + 4
J Answer 3 +In|16|
1

Question 3

Evaluate

5

jl — X d
x+1 X

1

Question 4

Evaluate
3
j 2x
2x —
1

Question 5

Answer -4 + In9

1
dx Answer EInlSl

Find f— dx Answer —x — In|x| + ¢

Question 6

[ 6X+5
Find [ 2 dx Answer 2 +=In|3x + 2| + ¢
3x+2 3
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Question 7

Show that

3
j‘4x2 + 8x

x 13 dx =12 — 3In3

-1

Integration by Partial fractions

We only integrate a rational function when it is proper i.e. the degree of the numerator if less
that the degree of the denominator and also when the integrand is spilt into partial fractions.

After that we use traditional integration techniques to evaluate given integrals.

WORKED EXAMPLES

Question One
ZIMSEC JUNE 2019 PAPER 1

x3—x—2

The function f(x) = —DO24D)

Cx+D
x2+1

(a) Express f(x) in the form A + % n
(b) Hence

where, A, B, C and D are constants.

3
f f(x) dx
2

Suggested Solution

_ B Cx+D
a) Let f(x) :A+E+ 211

CAe—DE*P+ 1D+ B+ 1)+ (Cx+D)(x—1)
- x?+1

SAx-1DE2+1D)+B2+1D)+(Cx+D)(x—1)=x3—x—-2

Comparing coefficients of x3: A =1
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Whenx =1: 2B = -1

=>B=-1

Comparing coefficients of x?: —A+B+C =0
—-1-1+C=0

=>C=2

Comparing coefficientsof x: A—C+D =-1=0
1-2+D=-1

=>D=0

2x
x2+1

L@ E1-—

b) Hence

3
2x

3

1
ff(x) dx—fl—x_1+x2+1dx
2

2

=[x — In|x — 1| + In|x* + 1|]§

o x%+ 1|3
ST T2
= [oe gl - [+ m 5]
- 3—1 2—-1

=[3 4+ In|5]] — [2 + In|5]]

=1

Question Two

ZIMSEC NOVEMBER 2019 PAPER 1

4x+5 . . )
a) Express = ————in partial fractions.
(@) Express f(x) D)’ p

(b) Hence find the exact value of
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2
f f(x) dx
0

Suggested Solution

B c
letf) =g+t (2x+1)°

CAQx+1D)*+Bx+1D)Q2x+ 1)+ C(x+ 1)
N (x+ 1)(2x + 1)?

> A2x+1)?+Bx+1)2x+1)+C(x+1)=4x+5

Whenx = —1: A(-2+1)?=—-4+5

=>A=1
Comparing coefficients of x?: 44+ 2B =0
44+2B=0

=B =-2

Comparing coefficients of x: 44+ 3B +€ = 4

4—-6+C=4
>C=6
J1 2 6
ACRS o Ze (2x+1)*

b) Hence

2

1 2
— _ -2
jf(x)dx_fo ST T ex+ 17 dx

0

6
= [In|x + 1| — In|2x + 1] _E(ZX + 1)_1](2)

[ x+1 ]2
2x +1 2x+10
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_ [ 2+1 ] [ 0+1 ]
I B Ve 0+1l 0+1
y |3| 5 43
i G
_ (3) N 12
-5 7S
Follow Up Questions
Question 1
(@) Resolve f(x) = an in partial fractions.
x—3)(x—2)
(b) Hence evaluate
6
ff(x) dx
4

1 5
Answer a) — + —2)?
Question 2
(3x2 +1)

(@) Express f(x) =
(b) Hence evaluate

C
Answer a) Ax*> + B + =

Question 3

13—
(a) Express f(x) = 70— n 4
(b) Hence find

3
Answer a) —— —
-1 x+5

b) 2 +4n|3|

in the form 9x2 + 6 +

ff(x) dx

b) 27.5

|n partial fractions.

J f(x) dx

b) 2In|x — 1| — 3In|x+ 5| + ¢
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Question 4

Evaluate

w

1
fx2—2x+1dx

N

1
Answer >

Question 5
Find

f 3x—7 g
x2 —2x — 15 x

Answerilnlx — 3] +14—11n|x +5|+c

Question 6

Show that

5
Jx2+9x+9

——— dx = 3.754
x2+x—6 x

NS

Question 7

Show that

3
[ER

x2—1 %7323
2

Question 8
Find

X
f (=D —-2)(x=-3) o

Answer;lnlx —1| — 2In|x — 2| +;In|x —-3|+c

Tarakino N.P. (Trockers) ~ 0772978155/ 0717267175
Page 26




Integration by substitution

It is a process of transforming one integral to another integral which is easy to compute. In
simpler terms, a difficult integral is transformed to an easier integral through substitution. It is
also called the u substitution or the reverse chain rule. We should make the substitution for a

function whose derivative also occurs in the integrand.

Steps for indefinite integrals

o Choose a new variable e.g. u
o Determine the value of dx

o Make the substitution

o Integrate the resulting integral

o Return to the initial variable

Steps for definite integrals

o Choose a new variable e.g. u
o Determine the value of dx

o Change the limits

o Make the substitution

o Integrate the resulting integral

ALGEBRAIC SUBSTITUTION

WORKED EXAMPLES

Question One

Find [ e@**2dx
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Suggested Solution

j e(2x+2)dx

Letu =2x+2

du_Z:du_d
dx 2 x

Now

u
fe(zx”)dx =fe“d7u= f%du

eu
=—=+cC
2

Butu = 2x + 2

e(2x+2)

f e(2x+2)dx — +c

Question Two

Evaluate

4
[

— dx
s 2x+1

Suggested Solution

4 4
1 1
—dxzf 2x+ 1) 2dx
b[\/Zx+1 O( )

Letu =2x+1

du ) du p
—_— = = — =
dx 2 X
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Now
4 9 9

1 ldu 1 _1
f(2x+1) dezf(u) 27=Ef(u) 2du
0 1 1

1
1 ( )_E—'—l 9
2 1 1
2 1

:(@ﬂ?

= (9) - (/D)
=3-1

=2

Question Three

Find [ cos2xdx

Suggested Solution

fcostdx
Letu = 2x
du ) du P
—_— = =5 — =
dx 2 X
Now
du 1
jcostdx = fcosu— = —f cosu du
2 2
= 2smu c
Butu =2x+ 2
Sin2x
-'-fcostdx = >
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TRIGONOMETRIC SUBSTITUTION

WORKED EXAMPLES

Question One
ZIMSEC JUNE 2012 PAPER 2

By using the substitution u = sinx show that

2
2

CcOSX g _11 (1)
3+ cos?x XT3 M3
T

Suggested Solution

coSXx

3 + cos?x

:l'\im;llw

Let u = sinx

du du
— =Ccosx = = dx
d coSX
u = sinx
x En T
2
u -1 0
Now
3
2T -1 -1
j coSXx 4 .f cosx ( du > f 1 p
—_—dx = = —_—du
3 + cos?x 3 + cos?x \cosx 3 + cos?x
T 0 0

But cos?x = 1 — sin’x

-1 -1
[ 5ram = [ s @
=5 — T
3 + cos?x u 34+ 1-—sin?x u
0 0
-1

_f 1 d
) 4 —sin?x u

0
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u

:bf 2-w2+uw d

Aside
Let

1 A B
(2—u)(2+u):(2—u)+(2+u)

AR2+u)+B(2—-u)
2-w2+uw

>A2+uw)+B2-u) =1
When u=1:44=1 When u=—-1:4B =1

1 1

> A= =>B=-

N

1 1
1 _ 3 7
" Z-werw C-w e+

Now

-1

-1

f 1 ) _1f S
C-we+tw “Tal 2w 2 M

0 0

[-Im(2 —u) +In(2 + u)]_o1

[l
B e S N S N

~
S
/-~
N
+ | |
= =
N————
e—
[
=
S
S
NN
I+
ol o
N————
e—
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=L (1) red
=33 (as required)

Question Two
ZIMSEC NOVEMBER 2018 PAPER 2

a) Use the substitution x = Cos?8 to show that

X
f / dx = —fZCosZGdH
1—x

b) Hence evaluate

correct to 3 decimal places.

Suggested Solution

Let x = Cos?6

dx _ 2Cos0Sino
T 0s8Sin

= dx = =2C0s6Sin6do

Now:

f/ X dx = f CoS*0 2 Cososing)ds
T—x* 1 — Cos2g 2ro%>m

Use Cos?6 + Sin%0 =1
- f €050 o CosbSing)ds
- Sinzg ~ T
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Cos@
= —j_—(ZCosHSinB)dG
Sin6

= —fCosQ(ZCosH)dQ

X
J . xdx = - J 2C0s?0d6 (asrequired)

b) Now

2Co0s%0d6

SIS — 113

Use Cos28 = 2Cos?6 — 1

T
7
Cos20 +1
2 <T> do = — f Cos260 + 1d6
s
2

SIS — N3

Tarakino N.P. (Trockers) ~ 0772978155/ 0717267175

Page 33




. T _
| 5@ | [ smm w
2 41 | 2 2
_ 1 7 [0 T
1l 2 4 2.
m 1
402

= 0.2853981634

= (0.285(to 3d.p.

Question Three

ZIMSEC JUNE 2019 PAPER 2

Find the exact value of

T
f[l + Sin?(2x)]dx
0

Suggested Solution

[1+ Sin?(2x)]dx

S —— I3

Use Cosdx = 1 — 2Sin?2x

T .
f(1_6054x)+1d - [<1 Sin4x>+ ]_
> X = Zx 3 xg
0
[<3 5in4x)]ﬁ
e - X — 4
2 8 0
B 3(7‘[) Sinm [3 0 SinO]
12\4 8 2() 8
B 37
.
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Question Four
ZIMSEC NOVEMBER 2019 PAPER 2

a) Prove that
Sin36 = 3Sinf — 4Sin360

b) Hence, or otherwise evaluate

Sin36d6

O\Uﬂﬁ

Suggested Solution

a) Sin36 = 3Sind — 4Sin30

LHS:

Sin30 = Sin(20 + 0)
= Sin20Cos0 + CosOSinb
= 25infBCosBCosO + Sinf(1 — 25in?6)
= 25infCos?0 + (Sind — 2Sin30)
= 2Sinf(1 — Sin%0) + (Sinf — 2Sin30)
= (2Sin0 — 25in360) + (Sinf — 25in30)

= 3Sinf — 4Sin30 (as required)

b) HENCE
s [
3 3
) (3Sinf6 — Sin360)
f51n39d9 =j 2 de
0 0
(—3Cos0 + C"g%’) ™
0
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. (—3COS%+CO%) ) (—3C050+C%SO)
4 4

OR OTHERWISE

S wix

Sin30do =

SinBSin%0 do

S wix

Use Sin%0 + Sin%0 = 1

Now:

S ——wia

NB

d(Cos36)

do

=
3

SinfSin?0'do = fSinQ(l — Cos?0) do

0

Vs
3

= f(SinQ — Cos?0Sinf) do
0

= —3Co0s%0Sin6
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Now:

_ —3Co0s20Sind
Sinf + — 3 dé

C—uwia

s

3

j(SinQ — Co0s?0Sinf) df =
0

[ Cos30
= |—Cosf +

s
3
0

3
ﬂ) + —(Cozg) — l—CosO + —(6050)31

|
—
|

N =

+
I—l
|—|
p—\

+
W =
—

I

I

| =
+
+
—_

I

I

Follow Up Questions
Question 1

By using the substitution u = e_% find

2 _X
1+e 2
[
0 ez
to 3 decimal places. Answer 1.638
Question 2

Use the substitution u© = 10cosx — 1 to show that

19

T

3

f\/lOcosx — 1 sinxdx = G
0
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Question 3

By using the substitution u = x> + 1 show that

1

4+/2
f5x4 x5 +1 dsz\/_

-1

Question 4

Use the substitution © = cosx show that

fsinxcoszx dx = —§cos3x +c
Question 5
By using the substitution u = x? + 3 show that

1
j‘ X d = 7
x2+3)3 “* T 576
0

Question 6
Find

f tan®x dx

Question 7

By using the substitution u = sinx show that

1
-2 —
sin“x cosx dx =3

ﬁ'\,l\){:llw

Question 8

Show that

N| W

cos’4x dx =m

i

N
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Question 9

Use the substitution u = x3 + 1 show that
x3+1)°
f 3x2(x3 4+ 1)5dx = %-&- c

Question 10

By using the substitution u = sinx + 1 show that

>
2

2
j cosxVsinx +1 dx = —3

A
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PAST EXAMINATION QUESTIONS

ZIMSEC NOVEMBER 2018 PAPER 2

E 227 theform A + — < 5
a) Express (—3)(2x+5) in the form A + 3 + L [5]
b) Hence evaluate

5
f 2x% -7 4
(x—3)2x+5) x
4
correct to 3 decimal places. [4]
ZIMSEC NOVEMBER 2017 PAPER 1
Find the exact value of
2
(o ;
x%(3 — x) \ 8]
1
ZIMSEC NOVEMBER 2016 PAPER 1
i) E x5, tial fracti 2
(i) Express 71 in partial fractions. [2]
(i1) Hence from (i) find
1
J x—3 d
Xz 1%
-1
giving your answer in terms of a single logarithm. [4]

ZIMSEC JUNE 2016 PAPER 2

By using the substitution u = sinx, show that
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CcOSX _11 (1) a
3 + cos?x x—4n3. 8]

ﬁ\m‘é‘w

ZIMSEC NOVEMBER 2015 PAPER 1

Evaluate exactly

s
2
j cosec?x dx (4]
Y
3
ZIMSEC NOVEMBER 2014 PAPER 1
By using the substitution U = sinx, or otherwise, find the exact value of
Y
2z
f cosx 5
3 + cos? x [5]
0
ZIMSEC NOVEMBER 2013 PAPER 1
By using the substitution x = tané, find
1
[ :
1+ x2 x [4]
0
ZIMSEC JUNE 2013 PAPER 2
Show that
2
f x2+6x+7 _ (758) 5
G+2)x+3) 7" "6 [5]
1

~ 0772978155/ 0717267175
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ZIMSEC NOVEMBER 2012 PAPER 2

Find the exact value of

3

[
2x2 —x—1 x

2

giving your answer as a single logarithm. [6]

ZIMSEC NOVEMBER 2011 PAPER 1

a) Express the function ———— in partial fractions. 3
) Exp 23 MP [3]
b) Hence evaluate the integral of

4

[ o5

x2(x +3) X
2
leaving your answer in exact form. [4]

ZIMSEC JUNE 2011 PAPER 1

(i) Use the substitution = v/x , or otherwise, find the exact value of

: 1
Ojﬁ+1dx [7]

(1) Using integration by parts, show that

FIn(vx +1) Fd
n{vx + 1 x
— Zdx=|2vx+In(Vx+1 — .
j Vx [2vx (Vx )]0 ) Vx +1
Hence find the exact value of the integral. [5]
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ZIMSEC NOVEMBER 2009 PAPER 1

Show that ( al ) i
ow that — = 3
dx v4—x2 (4_x2)§

Hence evaluate

1 8
f—gdx. [4]
o (4—x2)2

ZIMSEC NOVEMBER 2008 PAPER 1

1+x

(2+x)(3x+5)

Express in partial fractions. [2]

(i) By putting x = /3, or otherwise, obtain an expression for

1+4/3
(2++/3)(3V3+5)

in the form a + bv/3, where a and b are integers. [3]

(i) Show that

1
1+x

2 (2+x)(3x+5)

4
dx = In3 — 5 In2. [4]

ZIMSEC NOVEMBER 2008 PAPER 2

Show that

T
5
cos5x 3—2V3
J = —In ) [5]
J 3— 4sm5x 20 3

5

=
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ZIMSEC JUNE 2008 PAPER 1

. 1x-1 . the £ A B C 1
a) Express Gt 1)2(x-3) in the form t1)? + 1 + 73 [4]
b) Hence evaluate
11x—1 g 3
(x +1)?(x—3) x 3]
ZIMSEC JUNE 2007 PAPER 1
Use the substitution u = 2x + 3 to find
1
f 4x d 5
(2x +3)3 [5]
0
ZIMSEC NOVEMBER 2005 PAPER 1
Find the exact value of
1
jtanzx dx (4]
0
ZIMSEC NOVEMBER 2004 PAPER 1
1 \ . :
Express —————— in partial fractions and hence show that
x(1000—x)
f L = ( - )+ 6
x(1000 — %) “* = 1000 "\1000—x/ " © L6]
ZIMSEC JUNE 2004 PAPER 1
6—x _ A Bx+C _
Express in the form + where A, B and C are numerical
(2x+1)(x2+3) 2x+3  x2%2+3
constants to be found. [3]

Hence show that
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6—x dx = | 3v2 4
) @x+ DG+ ) x= "(T) 4]

UCLES NOVEMBER 2001 PAPER 1

The value of

T

2

j sin2x
sinx + 2

0

is denoted by I. Use the substitution u = sinx to show that

1
= f 2 — u [5]
0
Hence find the exact value of 1. [3]
UCLES NOVEMBER 2000 PAPER 1
By using the substitution x = u? — 1, or otherwise, find
T
2
7=
X
; 1+x
giving your answer in terms of x. [5]
UCLES PAPER 1 JUNE 1998
E ! i tial fracti 2
a) Express (x+3)(4—x2x15) in partial fractions. [2]
Hence find
J (x+3)(4—x) dx
0
giving the answer in terms of a single logarithm. [4]
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b) (i) Find [ cos?x dx [2]

(ii)By using the substitution u = sinx, or otherwise, find [ cos3x dx. [4]

UCLES PAPER 1 NOVEMBER 1997

The value of

4

fx(Tlx/I)dx

1

is denoted by 1. Use the substitution u = +/x to show that

1

I = —4 d 3
_Ofu(1+u) 4 3]

Hence, by using partial fractions, show that I = In (%) [5]
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ASANTE SANA

Tarakino N.P. (Trockers) ~ 0772978155/ 0717267175
Page 47




FRXXXXXTHERE IS A LIGHT AT THE END OF EVERY TUNNEL *##%3%x

CONSTRUCTIVE COMMENTS ON THE FORM
OF THE PRESENTATION, INCLUDING ANY
OMISSIONS OR ERRORS, ARE WELCOME.

®*xxENJOY***
Nyasha P. Tarakino (Trockers)

+263772978155/+263717267175

ntarakino@gmail.com
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