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Example 1.1

Draw the curve given by the parametric equations x =1+t%, y=2t, teR

60

t [ 3[-2]-1] 0 1 [2]3
x |10|5 2] 1 | 2 [ 5]1 ol
y |6|-4]-2] 0] 2 [4]c6s

Example 1.2

Find the Cartesian equation of the line with parametric equations x =3t —1 y =2t + 2

x+1

x=3t—1=>x+1=3t=>t=T UK

y=2t+2=2(%)+2> |y=242

3 '3 N tesa'\e .

Example 1.3 -‘( Om O" A‘A

Find t N’&%ﬂon of I r?etrlc equations x =1+t andy = 2t
W@ 3@& q y =

y=2t:>t—2

2 2
r=1+t2sx=1+(%) sx=1+L> |y?=4x-1

Example 1.4

Draw the curve given by the parametric equations x =t +t2, y=2t—1, 1<t <1.Also
find the Cartesian equation of the curve.

4
1 1 1 ;
t | 1= -=|o| =] = |1 G
2 4 4 2
x | 0 3 0 E 3 2 1 P 2 3
16 6 o
3 1 4
32| 2]a|l-2| 0 |1
y 5 2 o)
o




3 9 81 243
_Zx3+Z+ x+ox? + 58

=34+ 6x+21x%+60x3 + -

Method 2 (Directly)

3 _
(x+1)(1-3x)

= 3(1—x+_1;_2)x2 +(_1)(_3|2)(_3)x3+)(1+3 + -1= 2)( 3x )2 (=D(= 2)( 3)( 3y )3 )

3[(x+ 1A -30)]1t=3x+11(1-3x)"1

3(1+3x+9x% +27x% —x —3x2 —9x3 + x% + 3x3 — x3) = 3(1 + 2x + 7x% + 20x3)

34 6x+21x% + 60x3 + -

Since there is more than one expansion, for the overall fraction to be valid we have to find
the validity for both.

The expansion is valid if

|x|<1:>—1<x<1} -1 - -1

13x| <1 = —§<x<§

=~ the expansion is valid for — = < X
‘\e\N
Exam£ 4(76\,

Find the first four terms in the binomial expansion of (5 + 3x)'/3. State the range in values of
x for which the expansion is valid

1 1/ 2
1 3 \3 1.3 z\—3
(8+3x)1/3=8§(1+§x> =2 1+§(§x)+3( 3)

1 1 5
l4+-x——x2+—=x3+

8 64 1536

. . . 3 8 8
The series is valid for |§x| <1l= -3 <x< 3
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Integration using trigonometric identities

Example 5.11

f_z d _fl—costd _J‘l costd _fld fcostd 1 sin2x+c
sin“x dx = > x = > > x = > x > x—zx 2

Example 5.12

[ tan? x dx

ftanzxdxzfseczx—l dxzfseczx dx—fdxztanx—x+C

Exercise 5.5
1. Integrate the Following

a) [cos?x dx b) [tan?3x dx

x cos2x

e) [cos3x dx NG x d
o A
g) [sectx dxs e\N -‘(O Ah)@:&s 23x dx

i) Pfco‘ x dx ag ) f2EE gy

sec3 x

K
) S SinzL d) [sindx dx u

k) [sin%xcos®x dx ) [cot®x+ cot®x dx

m) [V1+ sin2x dx n) [+10+ 10cos10x dx

0) [cot3x dx p) f«/:—;xZ [sub: x = 2sin 6]
q) [V9—x2dx [sub: x = 3sin @] r f\[% [sub: x = 4 sec]
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Volumes

b b
1) V=nfy2dx 2) V=7rfx2dy
iy
b
a b >
H b
3) V:nffz(x)—gz(x)dx 4) V=7Tf Xg —xi dy
f(x) X, Xg
b
9 ’ uk
a b \e ICO ;
Lt\ga

Nove—
Example 5.18 _‘( Om O-‘ A‘Af
Calculate th I ;\%\Nolution of@%a@g%erated by the curve y = x? the Ox axis

and th@n‘ when is rot@ e x axis.

b 2 1 2N\ 2 1 4 x51 T
V=n[ y?*dx=m[ (x*)? dx=m x dxzn[?]():Ec.u.

Example 5.19
Calculate the volume generated when we rotate the curves y? = 8x, y = x2. From 0<x<2
V= ﬂf;fz(x) —g%*(x)dx = nf028x —x*dx

2
8x? x5 32 48
V=T[———] =T[[16—— =—mcC. U
2 51 5 5
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Exercise 5.7

1. Find the area of the region bounded by the curves y = e*, y =xfromx =0tox = 1.
2. Find the area enclosed by the curves y = x? and y = 2x — x?

3. Find the area enclosed by the curves y = x — 1 and y? = 2x + 6

4. Find the area enclosed by the curves y = tan®x, y = /x

5. Find the area enclosed by the curves y = cosx, y = x + 2sin*x

6. Find the area enclosed by the curves y = cosmx, y = 4x% —1

7. Find the area enclosed by the curves y = |x|, y = x2 — 2

8. Supposethat 0 < c < g For what values of c is the area of the region enclosed by

the curves y = cosx, y = cos(x —¢), and x = 0 equal to the area of the region
enclosed by the curves y = cos(x —c¢),x =m andy =0

9. Find the volume of the solid obtained by rotating about the x axis the ar \Qr the
curvey =vxfrom0<x <1 CO

10. Find the volume of the solid obtained Nm@&@n bounded by y = x3,y =8

and x = 0 about the y axis.

11. Find the\l W 'SYd obtalé lﬂlgatln he region bounded by x = [y, x =
m bout thepxag

12. Area volume Ivkns;Ins; differentia |
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First Order Differential equations

Method of separable variable

Suppose we have the differential equation g(y)y' = f(x). We can simply solve it by:

dy
90) G = F0) = g0y = f@dx = [ g0y = [ frdx -+

Example 5.23

2_
Solve the differential equation y' = 33x+2y1

dy 3x*-1
dx  3+2y

= (B3+2y)dy=(Bx?—1)dx > f(3 + 2y)dy = f(3x2 — Ddx

=>3y+y’=x*-x+c
Example 5.24
Solve the differential equation y' = 1 + y? K

dy
—=1+y?=>
dx Ty

dy =

= f ldx = arcta\;e @Q y = tan(x + ¢)

Consi Iatlon ag@e a rate proportional to the current
popul MwIth a rate equal t mouse-month (assuming no owls present).

When owls are present, they eat the mice. Suppose that the owls eat 15 per day (on
average).

1+ y?

a) Write a differential equation describing the mouse population in the presence of owls.
(Assume that there are 30 days in a month.)
b) Hence solve the differential equation

a) °2=05p - 450
b)
dp

—, =050~ 900)=>f

1
900dp=j05dt::»ln|p 900| = —t+c

= p—900 = %€ = p = e03+¢ 1+ 900
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