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(a) It is given that y=f(x). is such that-ng;z%—y3:~exsinx and that the

Maclaurin series for f(x) is given by 1’+%x +nx” +..., where m and #» are some

real constants. _
(i) State the values of £(0)and f'(0). [2]

(ii) Find the values of m and n. (31

(b)  Inthe triangle ABC, AC =1, angle BAC =§ radians and angle 4BC = -’é— radians.

D is a point on BC produced such that angle CAD = 9 radians (see diagram).

3

(i) Show that AD = Foos—sind ° [4]
(il) Given that @ is a sufficiently small angle, show that
AD ~1+af +b6*
for constants a and b to be determined exactly. 3]



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

Q3

It is given that y = In{cos ax —sin ax), where @ is a non-zero constant.

&y (dyY
(i)  Show that —-%+[—2)~) +a’ =0, [3]
| de® \dx |

(i) By further differentiation of the result in (i), find, in terms of a, the Maclaurin series for y,

up to and including the term in x°. 3]

(i) Hence show that when x is small enough for powers of x higher than 2 to be neglected
and a=2, then cos2x~sin2x=1+kx+ ke’ where k is a constant to be determined.  [4]

(iv} Using appropriate expansions from the List of F ormulac (MF26), verify the correctness of

your answer in (iif). [2]
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f(x)= 1+%x+m¢2 +...

Comparing with

: £"(0)
[(x):f(O)ij'(O)er X +...

=1 (0)=1

=1(0)=1

. d R .
Given my” E} -y =—¢"sinx ———(2)

When x=0,

m(1) [5}_(1)3 ——¢"sin0

m=3

Differentiate (2) w.r.t. x:

2 ) 2 J
3y° % + 6[3—)} —3y° i—} ——e*sinx—e’ cosx
X X X

When x=0,
3(1)° (m)m&]z -3(1)° GJ -1
6n=—=

9

n=-—

1
9

ibi

Method 1
KACD = % +% = Z?N (ext angle of a triangle)
Using Sine Rule in 2aACD

AD AC

.2 ( 2 )
sin——  sin|r———0
3 3
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A
2
sin = cos @ — cos - sin 6
3 3
A
2
(‘/_%J COS 9—(%)sin 74
N

\Ecos @ —sin 0

Method 2

In right-angled a ABC, AB = lﬁ = \ﬁ )
tang

KXADB = 7(—%— (% + 6’] =%— @ (angle sum of a triangle)

Using Sine Rule in aABD
AD AB

SinE Sin(E - 9)
6 3

\Esin%

sin[g—tﬁ'}
3
NA
2
sinE cosf — cos% sind
A
2
(‘f%) COS 9—(%)sin o
NE)

\ﬁcosﬂ—sinﬁ

AD =

bii

When @ is a sufficiently small angle,
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