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Question 1(a)

Find the slope of the tangent line at the point (2,—2) on the graph of
x2y% —2x =4 —4y.

x2y? —2x=4—4y

2xy? + 2x%yy' — 2 = -4y’

Question 1(b)

Find }T(f'(1) — i) if f(x) = xsin" 1,

23 +1
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f'(x) =sin™?! ad + ad rHl-x [for x > 0]
x+1 1 x2 (x+1)2
e er=yr
= gin~1—> + ad [for x > 0]
x+1 (x+DV2x+1
£1(1) __11+ 1 T[+ 1
=sin"l-4+—==-+—
2 23 6 243
1 1 1
(D) -— ==
nf() 36

Question 2(a)

Given that the function f(x)=%,

absolute maximum value at the point C € (1,2). Find the value of

(3-+v2)c.

!
|
where x € (1,2), attains its |
|
|

3x?% — 2x

f(x)=x2—3x+2

(x? =3x +2)(6x —2) — (3x* = 2x)(2x —3) —7x*+12x —4

f1@) = (x%2 —3x + 2)? (x%2 —3x + 2)?
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f'(x) =0, >7x2—12x+4=0

12 +VI44—112 2
=T =7(3£V2)

X
C = 5(3 +v2) [C € (1,2)]

(3—\/§)C=§(3+\/§)(3—\/§) =2

Question 2(b)

Find the value of

cos? 8x — cos? 5x

561_1)1(} x2
................................................................ 1
~ cos?8x — cos? 5x ~ cos8x — cos5x\ /.
lim > = <hm > ) (llm(cos 8x + cos 5x))
x—0 X x—0 X x—0
. —8sin8x + 5sin 5x
= 2lim
x—-0 2x
= 1in%(—64 cos 8x + 25 cos 5x)
x—
=—39

Question 3(a)

l
l
Find the volume of the solid obtained by revolving the region bounded :
by I
1 :

y =+x, y=5 x=1 x=4 |

l

i

about the y-axis. Give your answer in terms of m.
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¢ 2 Volume,
- Ty A=
Cj,ﬁf 1 1 2
fln<16—}7)dy+fn(16—y4)dy
z 1
I
é =T y vl T y 5)’ .
4
32 1
=n(16+1—4—4)+n<32—?—16+§>
94
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T

3 3 1

J sin® x cos x dx = f sin® x d(sinx) = [Z sin* x] =
0 0

f'(x) = 2xtan™1 x?

2x - 2x
" — -1.,2
f"(x) =2tan"'x +1+x4
1) =2 (E _I
f(1)—2(4)+2—2+2
")
= =gt

Let 2L = period of f.

2L = 4T, =>L=2n

nmx nmw
cosT=cosx, zT=1, =>n=2
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1 L
a, :Zf f(x) cosxdx
-L

1 21

1 21
= —f x2 d(sin x)
21 J,

1 21
=—{[x2 sinx]%”—Zf xsinxdx}
2 0

1 21
=—f x d(cosx)
TJo

1 2T
=E{[xcosx]?,”—j cosxdx}

0

x?% cosx dx

Question 6(b)

Let f(x) =cosx for 0 <x <m. Let },_;b"sinnx be the Fourier Sine
Series which represents f(x). Find the value of b; + b,.

2 (" ) 1" 171 1 T
blz—f cosxsmxdxz—f sm2xdx=—[——c052x] =0
0 T J, ml 2

T

2 (" ) 1 (" . _ 171 1 8
b2=—f cosx51n2xdx=—j sm3x+smxdx=—[——c053x—cosx =—
T J, ), ml 3 o 3m

b1 + bz - <
Question 7(a)
Solve the differential equation
dy .
X— — vy = 2x°sin 2x
dx

with the initial condition y = m when x = m.

dy y d dy du .
ua_u;_a(uy) _ua+ay = 2ux sin 2x
du u du dx
—=—— > —=—-—— = Ihnhu=-lnx = u=-
dx X u X X

dx xy X 3t 3t .X'y €os
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y(m)=m = 1=-cos2m+c = c=2

~y =x(2 — cos 2x)

y=vx = y =vx+v

x% 4+ vx? 4+ v2x?

vix+v= > =1+v+v?
x
dv _dx
14+v2
-1 _1y
tan"'v=1In|x|+c¢c = tan ;=ln|x|+c

y(1)=0 = ¢=0

~y = xtan(In|x|)

1
I2—-614+1=0 = (BA-1)2%=0 = A=§

1 1
y = Ae3” + Bxe3”
1 1 101 1
y' = §Ae3x + Be3* + §Bxe3x

8
y(0)=1,yr(0)=3 = A=1, B=§

i, 8 1.
Ly=e3 +§xes
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Question 8(b)

Solve the differential equation
y"' — 5y + 6y = 18x?

A2-51+6=0 = 1=23

y=Ax*+Bx+C

y'=2Ax+B
y' =24
19
24 —52Ax+B)+6(Ax*+Bx+C)=18x* = A=3, B =5, C=?

. ony — 2x 3x 2 E
~y=De“* +Ee> + 3x +5x+6

Question 9(a)

Find the Laplace transform L(t cos 2t).

f(t) = tcos?2t, f(0)=0
f'(t) = cos 2t — 2t sin 2t, f'(0)=1
f"(t) = —4sin2t — 4t cos 2t

L(f'") = s*L(f) — sf(0) — f'(0)
—4L(sin2t) — 4L(t cos 2t) = s?L(tcos2t) — 1

8 s —4

2 _ : — _
(s*+4)L(tcos2t) =1—4L(sin2t) = 1_52+4_52+4

S
(2 +4)?

Question 9(b)

Find the inverse Laplace transform
25— 4

L1 :
(s—2)(s+1)(s—3)

252 — 4 _ 4 1 1 1 7 1
s—2)s+1(s-3) 3 2

35—2 6s5+1 25-3
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- 25% — 4 Y R N U S A S DERNCSOVRNE SR
GG+ DG -3 35—2 6s5s+1 2s-3] 3% "6° T3¢

Question 10(a)

Solve the differential equation

2
x
_ = — 2 — U =] =
iz 12(t —1)“U(t—- 1), x'(0)=x(0)=0
where U(t—1) = {(1) g: ; i

L d’x =L[12 1)U 1
<ﬁ>— [12(¢ = D2U(e - D]

s2% — sx(0) — x'(0) = 12¢~S (g)

Question 10(b)

i
i
Find the functions x(t) and y(t) which satisfy I
i
i

dx 5 dy 0
at Y- 20 *Tat
and the initial conditions x(0) = 0, y(0) = 1.
L i l
Taking the Laplace transform, we have
1 1
sf—x(O)—y=8—3 = sf—y=8—3
X—[sy—y(0)]=0 > xX-sy=-1
1
= 1 1
S =1 2
L =1 —sl 52 . s +1 . 1 _ 1 _l
S R R | T s2(s2—1) s—1 s4+1 s2
1 -s
x=L1x%)=et—et -t
_dx t? et 1 t?
Y=ac "2z T¢ 2



