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Tutorial 7C: Maclaurin Series

Section A (Basic Questions)

1 EJC Promo 9758/2022/Q2
It is given that y =e™ cosx.

d’y _,dv
a) Show that —-=4—-5y. 3
(@) oA Y [3]
(b) Find the Maclaurin series for y up to the term in x°. [2]

: . . . 1 .
(¢) Hence, show that the Maclaurin series for e*+/cosx is 1+ x +Zx2, up to the term in

2

x2. (2]
(a) y=ecosx
Differentiate wrt x:
%:ez"(—sinx)+(cosx)(262"):—ez’“sinx+2y -
Differentiate wrt x:
dz—y——ezx(cosx)—sinx(Zezx)vLZd—y
d dx
d’y dy) ,dy 2 (s dy
=—y-2{2y—— |+2—= From (1): e (sinx)=2y——
dxzy[ydx]dx (()()ydx
d’y  dy
—==4——5y (shown
o y( )
dy dzy
(b) x:O,y:l,3:2,§=4(2)—5(l)=3
Thus, y:1+2x+%x2+...=1+2x+§x2+...
(c)

1

e*Jecosx = (ezx cos x)2

1
z(l+2x+§x2...j2
2
2l
~ - 2
=1+l(2x+§x2j+u(2x+§xz] +...
2 2 2

2!

=1+x+§x2 —l(4x2 +...)=1+x+lx2 +...
478
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2 TMJC Promo 9758/2022/Q4
It is given that f(x)= 4-x
1+2x
(i) Using standard series from the List of Formulae (MF 27), find the series expansion for
f (x), up to and including the term in x*. Give the coefficients as exact fractions in
their simplest form. [4]
(ii) Hence, by using x = —% , find an estimation for J6. Leave your answer as an exact
fraction in its simplest form. [2]
() 4-x
f(x)=
( ) 1+2x
1
_ \/Z(l—zjz (1+2x)"
L))
1 x), \2)U 2)( xY (-1)(-2) ,, 2
=2\ 1+ = || ——= —-— | + I+(-1)(2x)+ 2x) +
)52 ) e e
2 2
—2l1—ox4dx -2t X
8 4 128
. 17543 )
—2—Tx+6—4x + (uptox )
(i) Using x =——,

ﬂ;g RATECEIEA
RS

1+2£_1 40 6) 640 6
6

25

6 2261

2 768

3

52261

J6 1152
Jo 1152 5J6 2261
A R ve
J6 ~ 227 J6 ~

2261 960

Note: Need not give both answers, just one of the above answers will do,
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3 MI PU2 P2 Promo 9758/2022/Q2

In triangle ABC, angle A4 is (%+9] radians and angle B is é;r radians. Show that

when 6 is sufficiently small for terms in @° and higher powers of € to be neglected,
Ac s
BC 2

where k£ is a constant to be found. [6]

(1—9+k92)

Using sine rule,
AC  BC :ﬁ_sinB
sinB sin A4 BC sind
—+0
£_ sin(Zj C . A
sin(ﬂ+9)
4
3
2
sinzcost9+cos§sin6’
4 4
3
2

(cos@+sin )

w|§

V2
6 . 1
=——(cos@+sin0)
2
Therefore, when @ is sufficiently small,

Ac _Js(, ¢ }

BC 2
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