Bl | Exercisel

1 Integrate with respect to x.

a (1+x)?® b (x +4)° c (2x+1)¢ d 1-x?*
1 4
x — 2 O > S + -2
e — f 23x—1) g = 1P h (5x + 3)
i 7¢ j x+5e* k e |
4 1
m 3e* n 97" 0 — p -+
er e*

2 Integrate with respect to x.

a jsinxdx b fcos4x dx c Jsin 10x dx
d 2fc055xdx e J;si116xdx f j(cost-*er)dx
g J[sin(4x-—1)dx h I[I—cos(x+1)]dx i J(2x+lr)dx
: - 1 i
j I(cosx . x)dx k f4xdx 1 Jx4 3dx
6 1 2

et 2 —

mJl+xdx nj3x+2dx o I(e +x)dx

d 3
3 a Workout—(4x+ 1)z
dx

b Hence find J(4x + 1idx.

4 Work out,

a d%\.s;c—z bj(s.r—z)-%.dx

5 Work out the following

a [(6x+Diax b |-

+2x)k
\x+2dx C I(l 2x)z dx

6 Find the shaded area under the curve y = e*.

y

y=e*

— >

! 2 X
|

7 Calculate the following indefinite integrals:
5
a Je“”dx b j4e”“3dx ¢ j—dx

170




1 e +1

d |2x+1)*d —_— LR Y e

J )?dx e (4x_3)2dx f J = dx

~p— 1
V2x+1d e i 2
g | x h [ dx i [(er+12dx
8 Find Jy dx for the following:

a et by=(@E+1)(e*+1 = 2

y 2x +7 Y225 ¢ ) cy—(—x_—)-

— 1 3

dy=V4x+3 = - =\ +

Y ey \m f y=Véx+5

+
9 Show that £ 5: £ =x+ 2 i —15
X x
3. +
Hence find J’xi—] dx.
x
10 Find the following indefinite integrals:
2\2 x*+5x+3 e+1
1-= —d :
a J( x) dx b J 2 dx C 2 dx
(x —2)(x = 3) (x = 5)(x + 5) et 41

d Jf'—ﬁl-dx ¢ Ji '-x——dx J o™ dx

11 The curve y = sin4x meets the x-axis at x =0
and x = a.

a Write down the value of a in radians.

b Find the area enclosed by the curve y = sin 4x
and the x-axis between x = 0 and x = a.

y = sin 4x

Evaluate:
5 1 51
12 f cos xdx 13 j & dx 14 [=dx
'3 0 2 X
1 I 1
15 [(Gx—17dx 16 [ sin2xdx 17 [ eax
0 .(- -1

10 3 Biije=
¢ b 1 —dx 20 Vx + 4dx
18J:xdr 9Lx+3 J;

15 3 1 ¥

- -— 23 sec? x dx

21 L cos (2x — 1) dx 22 L2x+2xdx L

= 2 1\2 2 1

4 2 L 2 = —d
24 J%secxdx ZSJ;(x-i-x) 26 LZx-‘rl b

B 4
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27 Show that 5cos?x + 3sinx — 1 =cos2x + 3

Hence evaluate f *(5cos2x + 3sin? — 1) dx.
0

28 Evaluate J 2 (cos 3x + sin 2x) dx.
0

29 The sketch shows the curve y = e* and the lines x = 1 and x = 3.
Show that the area of the shaded region is e(e? — 2).

yA

30 a Find the x coordinates of the points where

6
the line y = x — 4 cuts the curvey =1 =

b Find the exact area enclosed between the line

y=x—4andthecurvey=l—g.

3 :
31 Find the exact area enclosed between the curvey = 4 — = and the liney = x.

32 a Draw a sketch of the curve y = V9 — x and the liney = —%x + 3 for x between
0 and 9.

b Show that where the curve and the line meet, 25(9 — x) = (—x + 15)* and
solve this to find the x coordinates of the points of intersection.

¢ Hence find the exact area enclosed between the curve and the line.

33*a Show that the area enclosed between y = e + 1 and 1= 3~

i 3—4In2
TR
b Show that the area enclosed between y = 2’ and y = 18(e* — 2) is

27 —361In2.

34*a Find the exact x coordinates (in terms of logarithms) of the points of
intersection of the curves y = (¢* + 1)? and y = 10e* — 11.

b Hence find the exact area enclosed between the two curves.
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Example 2
2

Evaluate the definite integral J —1—1—2; dx.
i =

1 2
\h\ |1 - 1~(]} We use the modulus function because
1 whenx=landx=2,l—2x<0.

= 1[ln?; —1In1] [Remember | -3] =3 and |-1]-=1]

1
= ——2‘ In3
Example 3

Find Jtan x dx.

Jtan xdx = J el dx [Remember this method.]

=—Incosxt+¢
=In(cosx)™* +¢

=Insecx + ¢

| EXERCISE 2
Find the following indefinite integrals.

1 Jx'l*—gdx 2 J—ix}:l‘dx 3 J——}%-dx

4 J;‘?—x:'idx 5 J:h:l.*—_l‘dx 6 Ia;ljjl*dY

7 J—xej_sdx 8 J;z—i—gdx 9 jcotxdx
0[St O == rel B J Ex%i'x—lﬁdx

13 Find the area under the curve Y4

1
y=§;—'_7betweenx=1 and x = 2.
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14 Find the exact values of the following definite integrals, leaving your answers
in terms of logarithms:

B 81 62x + 1
af——dx b | —d
X J;Sx x CL X dx
84“(_1 3 3 4 9
d -d —d f
J * efz3x 5 Eomme |
1 1 Bry+1
d .
gf 3x—2 * R 2 x+ 1 x—ldx ' L( x )dx

. ° 3 2 2+2x+3 Syt —4
} -
b lo3x+1 2x+3dx ka( x )dx IJ;( x )dx

. 1
15 Obtain the area enclosed by the curve y = —, the x-axis and the lines x = —2
and x = —3. x

16 Evaluate the following, giving your answers correct to two decimal places.

LI | x 3 1

d b d> d

aJ~2x—1 x 1 X2 - 9Y CJ;I 4xx
17 Find the following

Cos 2x sec? x

a jtanxdx b J'sinZde c jtanxdx

sin x 2 sin X COS X

g jcosx+3dx € J'—?ogxﬁd & J'Jclnx

10.3 Integration by substitution

A R N BN N J

Some integrals are easier to perform if we change the variable making a
substitution.

Let f(x) be a function of x and let y = f f(x) dx
dy
=== f(x).

So 3 ()

If u is a function of x then y is a function of u.

dy _dy dx
du dx du
dx

=8

d
Integrating with respect tou, y = j f(x)ﬁ du

or j £(x) dx = ff(x)% du

So an integral with respect to x is transformed into an integral with respect to u.

TR EEEENEERENE R NN N NN BN N IR BN BN

dx
We substitute for f(x) and T - in terms of u.
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Letu—ZJz—3=:»x—~—u+3_>—d—x-—l
2 du 2
Whenx=1,u=-1land whenx=2, u=1

sz(Zx -3Pdx= juzl

u=-1

T ru+3\ .1 1!
I_]( > )u 2du 4f_lu + 3wl du

_l u_s_{.ké 41
4[5 4“]_1

x(2x — 3)? dx du
du

Example 5

. 1
Find J'\l——x’

dx

In this case we use a non linear substitution.
Letx=sinu

x
—— = COS U
du

1 1 dx
J’\1— x2 dx—f\l—sinzu ::l.z;'du

=fldu=u +c

=sin"lx+c

|  EXERCISE 3

1 Find the following integrals, using the given substitutions.

a jx(x+2)2dx u=x+2 be(x~ 3)2dx u=x-—3
C JZx(x+4)3dx u=x+4 dJ'xz(x—l)zdx u=x-—1
2  Find the following indefinite integrals using the given substitutions:
a Jx(x+1)3dx u=x+1 be(x—l)sdx u=x—1
— —_— x2
c J’x‘.x+3dx u=Vx+3 df\.x—_—zdx %U=x—2
e Jx(2x+1)3dx u=2x+1 f Jx\(‘l—x——l)dx u=4x-1

x i S
gj-\(s_xﬂ)-dx u=5¢+1 h [+ DEx—2tdx  u=3x-2
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3 Find the following indefinite integrals using the given substitutions:

a lex(x2+l)3dx u=x2+1 b J‘18ch(:c3 - 3)2dx u=x3-3
C jex(e‘*l)3dx u=e*—1 f\—,?-=dr u=e*+2
e
e fsinzxcosxdx u=sinx f Jcos-‘xsinxdx U = COS X
fane : i
g |tan’xsec?xdx u=tanx h | == dx X =sin 6
V1-—2x2

4 Evaluate the following definite integrals using the given substitutions:

1
a[x(x+1)3dx u=x+1 brx(x—fi)“dx u=x-—3
0 3
6 4 x
cfx\x*Zdr u=x—2 df y— dx u=2x+1
3 o V2x + 1
5 Find the following definite integrals using the given substitutions:
T 3
a je‘-"“sinxdx U= CosX b — e (X u=x+2
0 1 \I +2
Tsinx 7. ) .
C — U =Cosx d f sin x sin 2x dx #=sinx
0 COSX 0

6 Use the substitution x = sin 0 to show that, for | x| =1,

1 x : :
f dx = + ¢, where ¢ is an arbitrary constant.
(1 -2 (1 —x2g

7 By making the substitution x = 2 sin t, evaluate

1 X2
f V{4 - 22 de

Give your answer correct to 2 decimal places. [Hint: see section 10.5]

10.4 Integration by parts

In Part 4 we obtained a formula for differentiating the product of two functions u
and .

D —
dx dx dx
Integrate both sides of the equation with respect to x.

f%(uv)dx=Ju%dx+ fv: dx

uv=Ju%dx+J’ %dx

dv du
or fzta;dx—zxv - jvgdx

[
L]
°
°
o
o
L]
°
°
o
<
°
°
o
©
o
o
L
L]
°
L]
L]
L J
°
o
B
°
L]
L
o
°
e
K]
e
°
o
3
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d 1
Then o S and v=1x
dx x

1=(1nx)><x—fx><ldx

i f 9 E

u

=xlnx—fldx

=xlnx—x+¢

Example 4
Find I = sz e*dx

Letu=x2,%g=e"sothat%=2xandv=e"

[=x%e*— je".2xdx
Now consider f 2x e*dx
d.-
Let u =Zr,—v-—~c‘ sothat%=2andv=e"
dx dx

[er‘deer’ —fe‘.de

. =2xe*—2e*+¢

[=x%e*— (2xe*—2e") +¢

=ef(*—-2x+2) +c

This example shows that in some questions you may have to integrate by parts
more than once.

EXERCISE 4
1 Use integration by parts to find the following.

a jx(l + x)2dx [Let u = xand CE =(1+ x)z}

dx

d
b fxcosxdx [Letu=xandl=cost
dx

Integrate the following:

a fxe"d:( b Jx(1+x)3dx c jxe""dx

d j.‘ce3’dx e fxsinxdx f j3xc052rd:c




g [2x(x— 17 dx h [xVx+1dx i [xin2xdx

j ]lenxdx k ll;;ﬁd:c 1 fxze"dx
3  The sketch shows the curve y = xe™* and y r
the line x = 1. Find the shaded area. w
y=xe*
—

4 Calculate the exact values of following definite integrals.

a f]xe' *dx b f%xsiandx
0 (4]
1 8 s

¢ jx(Zx +1)2dx d fx\(x+1)dx
0 3

e szlnxdx f j?xzsinxdx
1 0

1
5 a Find the exact value ofj x(2x + 1)* dx by using integration by parts.
0

1
b Show that you get the same value for J’ x(2x + 1)* dx by using the method
0
of integration by substitution, with u = 2x + 1.

(1+2x)°(10x—1)
k.

6 'a Show that f 3x(1 + 20 dx =

40
X 2x +1
b Show that f;z—xd_r: ( o ) .
: 4 8(x — 2)Vx + 1
c Showthatf\x—t—i-dxr 8 ; M g

7 The curve y = e*(1 — x) is shown.

a Write down the coordinates of point A and B
point B where the curve cuts the axes.

b Calculate the area enclosed by the curve
and the x and y axes.

(- S
8 a Find a(o" ).

2 . : ;
b By writing ¥'e*’ = '32—(2xc*‘), find [x'e dx.
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9* a Show that fc*’ cosxdx = e*sinx — fe’ sin x dx.

b Find a similar expression for J’ e*sinx dx.

¢ Hence find Je" cos xdx.

10* Find, a Je5" sin 3x dx.

b j e™ sin bx dx.

10.5 Using trigonometric identities

Sometimes we use trigonometric identities to transform an integral into a function
which can be integrated. The most frequently used formulae are below:

cos2x =2cos?x — 1
cos2x =1 — 2sin’x

1+ tan?x = sec?*x

Remember also that cos 4x = 2 cos?2x — 1 and so on.

Example 1
FindI = jsinzx dx

Rearrange the formula cos2x =1 — 2sin’x
2sinx =1 — cos2x
sin?x = 3(1 — cos 2x)

I=%j(1 — cos 2x) dx = 3(x — 3sin2x) + ¢

=3x —3sin2x + ¢

Example 2
Find I = j cos?4x dx

Rearrange the formula cos 8x =2 cos*4x — 1
cos? 4x = 3(cos 8x + 1)

=%j(c058x +1)dx =1sin8x +3x +¢

Example 3

Find I = J'tzm2 x dx

From above tan?x = sec?x — 1
= [(sec’-x -1 dx

J

=tanx—x+¢




EXERCISE 5

1 Integrate with respect to x:

a Jsinz xdx b Jcos2 x dx c Jtan2 xdx
d Jsin2 3x dx e Jcos2 2x dx f J(l ~2sinx)?dx
g I(cos x + sec x)* dx h Jtan2 2x dx i I(l + tan x)* dx

9  Evaluate the following

o

a Jisinlxdx b I

0 0

x T
2

3
cos?3x c J tan? x dx
0

d J (1 +2cos 2x)* dx e I; (sin? x + cos?® X) dx
6




3 4 3 1

A B e o +
h2x—1 (@x-—-12% x-1

dx

3 3
—[21n[2x 1l —5(2x—1) 14+Inlx- 1|]

J2
< e -
=2In5 —=X=+In2={2IN3 =7 X7+
n 2 5~rln (ln 5% lnl)

el

=In52+In2 —In3?
n n 10

-

N | =

=

B | Exercase?

1 a Express in partial fractions.

TN
(1+ r)(l + 2x)

b B f a +x)(l Ton ¢

2 Using partial fractions, calculate the following indefinite integrals:

2 x+6
aJ’ch—ldx Jx2+9x+20 %
x+18
: J‘xz—‘)x 3 iidx
1 18—4x—x> 7 3
3 Use partial fractions to show that J;) 7. 3:()?1 7*_xx)2 =3 In2 + >
4 The diagram shows the graph of y4
Y= a-1Dx-3)
4 ] : :
The line y = —3 intersects the curve at points - s
P and Q. o } : :
Calculate the area of the shaded region, giving g 1 : W:
your answer correct to three decimal places. [ \
5 a Express — Sx Loy 47 in partial fractions
Press e+ 22x+1) ' P '
1 8x2+ 16x+7 1
b Hence show that =X F T _dx==+2Iné.

o (x+ 1) (2x+ 1) 2

6x3 — 7x% + 14x — 7
2k —=1)(3x - 2)

26x3 — 7x% + 14x — 7 3

b Hence show thatJ 2 — DGx—2) dx = 5+ In12.

6 a Express in partial fractions.
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8223 —9x2 +11x—9 5 2
7 Show that [ =2 T X272 gy =2 4+ In[Z
R S e, 2 1“(3)'
4404 - 280 +512—39x+1 . 88 3 . 1
8 Sh : | il Syuma
°WthatL = T et

9 f)=x*+6x2+11x+6
A root of the equation f(x) = 0 is —2.

a Using algebra and showing all your working, factorise f(x) completely.

in partial fractions.

2
b E ——
Xpress ¢

A2
¢ Evaluate Jo ) dx, giving your answer in the form In (%) where a and b are
integers.

10 Using the substitution u = e* and partial fractions, show that

In2 1 4
dx=In(~
JO 1+ o x 1n(3)

: 10.8 Integration methods, summary

One of the main problems in integration is in deciding which of several different
methods to use. In this section we will briefly review six main types of integral
and provide a large number of mixed questions so that you can practise making
decisions about the best method to adopt. Use the exercise sensibly, it is not
necessary to do all the questions.

spe00000000SSARNNS

Type 1 Standard functions

Z Jcos axdx = 2 sin ax, Jsin axdx = - lcos ax,
o a a
; 1
. Jseczxdx = tanx, Ic’" dx = le‘”‘, J— dx=Inx
° a X
: 1
° n — — + n+1
: I(ax +b)"dn s l)(tur b)
Examples
1 A 1
a Jsin3xdx-— —Scos3x-+—c b jseéox=gtan5x+c
1 1 1
c fe7“‘dx=:/e7-"‘+c d Ié—x+fdxﬁ§ln(3x+1)+c
1 ., 1 2 3,
e [@x—3rdx=50x-3 +ec ¢ [Gx+at=pGr+d)ite
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Type 2 Theformj ) dx=Inf(x) + ¢

f(x)
Examples
a szz_:7dx»—-ln(x2+7)+c b jxax_zs xf’x?s S -
c jz%fdx—lnbmx*c djgrix“dx—ln(e"+ll)+c

Type 3 Using trigonometric identities

For Jsinzxdx or fcoszx dx usecos2x=2cos?—1
or cos2x=1-—2sin’x

For jtan2 xdx use 1 + tan?x = sec?x

Examples

1
a jcoszxdx = %j(cos 2x+ 1)dx = E(%sin 2x + x) +c

b ftanzxdx—' [(seczx— 1Ddx=tanx —x +¢

Type 4 By substitution

Example
Jx(l + x)* dx Letu=1+x
=y-—1
@,
du
5 1
3_, . . x
Jr(l + x) du = J(u Duddu = 5~ 1 +c
4u5 — 5yt
=— +c
20
{14 )
2" [4(1 + x) — 5] + ¢
(l b ox)t
= +
20 (4x - 1)+ ¢

Type 5 Integration by parts
d

du
d dx = uv jv % dx

5 +c¢




Example

dov
e‘d Letu =7 d —=
fx X etu=x an T% er

Thenﬁfl and v=¢"
dx

jxe‘dx=xe"~ fe‘)ddx

S o D

NE u o 5

=xef—e*+c¢

Type 6 Using partial fractions

Example
2+3x J‘ 1 1

A+00+20 " = i itted
A+00+20 dx (working omitted)

-
1+x 1+2x

—-ln(1+x)+;ln(l+2x)+c

EXERCISE 8
Section A Find the following.

1 f (x +2)*dx 2 jcos 3xdx 3 f4e’ dx

4 J%dx 5 f%dx 6 fxz—?:]-dx

7 fxcosxdx 8 ijsldx 9 JseCZZxdx
2x

10 [l 11 Ix(x+4)2dx 12 fxes"dx
x*+a

cos 3x 3x+2 3\t — 1
3 fsin3x dx 14 je dx 15 fr\x“ 1dx

x —

J 57dx 7 J(li dx 18 Icoszxdx

x2 4+ 3x +2)

Jx In xdx fx; : dx 21

sz e*dx Isin (3 —4x)dx 24

I(e‘ - @ %)2 fxz raxsd dx 27 Jtanxdx

X

jtzm2 x dx Jx(x2 +1)73dx 30 Jx sin 2x dx




31 Integrate by using the given substitution.

a fozexsdx u=x3
b jcosxe““-r dx U=sinx
L | T 1
¢ Show that dx=—+— 4 -
ow 1J;)1+x2 X 3 71 [Let x = tan u]
10
d Evaluate[ dx uwt=2x+5
2 V2x+5

32 Find the exact values of the following;:

1 2pX
o* d ey,
a J;)c X bj;zdx
31
¢ | —dx d Fldx
1.X 1 2x

33 Find the exact values of the following:

Sx + 1 2/x + 2\2
aLxdx bJ;(vx)dx

6/1 2 ? /e 2
¢ L(r |-3) di df(x-m) dx

d 1
34 Given that — = ——and that y = 3 when x = 1, find y in terms of x.

dx 2x
& i dy _ 5 4k
35 Given that v Ay and that y = 2 when x = e, find y in terms of x.
dy 2*+1

36 Given that 5 - and thaty = 1 when x = 1, find y in terms of x.

37 Given that C;—Z = e* + 1 and that y = e when x = 1, find y in terms of x.
C

38 a Express cos 2x in terms of sin x.

b Hence find the exact value of L: sin? x dx.
4

39 a Show thattan?x + 1 = sec? x.

b Use this to find J: tan? x dx.

40 Find sz sin x dx by integrating by parts twice.
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Section B

1 Calculate the exact values of following definite integrals:

a f'sinxdx b J?costdx C
0 0
= 1
3 5 241

dfosecxdx cJ;e’dx f
2 12 )

g [ 5x—12dx h [ Vax+1dx i
1 4

Find the following indefinite integrals.

3 2
2 f2x+5dx 3 fz:(e dx
3x—6
x(x—3)dx 6 f?)xlnxdx 7
8 flnxdx 9 J’Be‘”dx 10
X
11 d —
fx+3 X 12 fcosx tan x dx 13
14 j\5x+idx 15 i dx 16
Vx—4

Find the exact values of the following definite integrals:

1
17 je‘+e"dx
0

3
20 j (3x — 22 dx
1

2
18 [ (e + 1) dx 19
1

1
21 f (5x + 1) dx
0

22

2 4 i 4
Lo b 4 d 2
2 £(2x—1)3 i fo Gx+22
1 ™
26 fxe:*’dx 27 fxcosxdx 28
0 0
R — 2
29 jxw—xdx 30 f~dx 31
5 1X
du
32 a If u?=x + 1 then show that 2udx =1,
3 x
b Use the substitution u2=x + 1 to findj . dx.
b Vx +1

3

j sin 3x dx
0

o0
J/ e 3 dx
0

10 1
f dx
2 Vx—1

oS x
4+ sinx

x(1 +x)0dx
. X

fsm( 2) dx

jsin2 2x dx

[3xx -~ 1) dx

J’3(cr +1) o

1 e

3
j (4x — 3)tdx
-2

2 4
B it
L,s Gi—2)

szlnxdx

£ ;
J: cotxdx

6

¢ Show that you get the same value for j 2 dx when you use the

substitution u = x + 1. o Vx+1

S G ; eln x
33 Use the substitution # = In x to find I T dx.
1
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34 a Show that 1 + cot? x = cosec? x.

b Use this to find J: cot? x dx.
)

d 3 .
35 a Calculate- dx( a- xz)f) and so find Jx\ 1 —x2dx.

b Calculate j x*V1 — x? dx by considering V1 — 22 = 23(x\V1 — x2).

5 +
36 Show that J el (”83).
1

ox+ ) +2) X5

. . 1
37 Use the substitution x = sin u to show that f T1=2' dx=sin"lx +¢
—X

e + X
ex

In4
38 Evaluate J' ( - 1)dx
o /

39 Find Jsech dx

10.9 Differential equations

. d
. Afirst order differential equation contains _d%
5 d

Consider the differential equation EZ— =2x+1.

Integrating both sides with respect to x,

DN RN N

y = x* + x + ¢, where c is a constant.

.:, This is the general solution of the differential equation.
§ If we are given that y = 10, when x =2

: then 10=2+2+¢

‘:’ c=4

& and y=x2t+x+4

This is the particular solution of the differential equation.

B | EXERrRcISE9

1 Find the general solution of each equation.

dy x+1 dy 2 dy
L= —L =332~ L =ex-1
a s ~ bdx 3x2—1 c o

dy dy _e+3 L I
dg;—cosx € dx e* f dx sinx
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B | Exercise 10

a%--xzy b%/-c:i

d x%Z——x-* 1 e 2yg%v—-3x2

j %%—'Zy k%=3x2(3 Fy)
m%‘ﬁ—-t}xe‘-" n -%—23:3/:0

dx

Express y in terms of X.

d
a H’; = 3x, given x = 10, whent =0

d
b d—}{ = —10y, given y = 1000, when £ = 0

c %=x*5,givenx=20whent=0

d dl =y+8, giveny = 10wheni 50-

at

4 Solvethe following differential equations, &

a C—i-x- = 5x, where X = 100, when t = 0
dt
b 4y ~2y, wherey = 1000, when £ = 0
dt
c 9—{ = JX, where X = Xor whent=0
i ~
d Q.E. = —4&y, where y = Yo when
dt .
dl = kx where X = Xor Whef\t -
e ’
dt
whent = 0.

..,C.l..y. =ky, wherey = Yor
f

1 Find the general solutions of the following equations.

3 Solve the following differential equations, given the in

il ti
jving X Or Y a8 a func

dy _ ¥
dx «x
91_041:
dx ¥y
.4y 1
dx 1+x
dy _
xdx—secy
dy _ -
dx Y

d
2 Solve the equation x Y 2y, given thaty = 4 whenx = 1.

itial conditions:

on of t.
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5 Find the solution of following differential equations.

d
a a;/ = xe¥, given that y = 0 when x = 2

d
b az =ysinx, given that y = 1 when x = —;

d
c ﬁ:ZXy'f'sx, given thaty = —1 whenx =0

d y%=tanx,givem thaty=lwhenx~—g

d
e d—z = sinx cos?y, given that y = if whenx =0

d
f az=xy+x,giventhaty=1whenx=1

6 a Solve the differential equation
dx 20—z
dt 10
giventhatx=5att =0.

b Find the value of  for which x = 10, giving your answer to three significant
figures.

7 Solve the differential equation % = y*e >, given that y = 1 when x = 0.

Give your answer in a form expressing y in terms of x.

1
= x)(2—+x)r in partial fractions.

b Hence find the solution of the differential equation
y___y

dx (1+20Q2+x
given that y = 1 when x = 2.

8 a Express

x>-1,

Express your answer in the form y = f(x).

. T
9 Given x and y are positive, EZ =+ % =0and y = e when x = 1, show that the

solution may be written in the form y = ex,

10 Show that the general solution of the differential equation

d
(1+x)(1 +2x) a—% = X tan y may be written in the form siny = k( 3o )

V1 + 2x
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