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Question 1 (a) [5 marks]

Find the slope of the tangent to the curve

b,
y = (352 — 69)*

when = = 2.

Answer

1(a) /505

(Show your working below and on the next page.)

y'= 43 (35% ~69)" (35)

229 = w3 (fo -—6‘?)”(35) =508



MA1505 - Examination

Question 1 (b) [5 marks]
Let
) f (z) = az® + ba?

be a function defined on (—o00,00), where a and b are non-zero
constants. Given that f has a point of inflection at (1,2), find the
value of the product ab.

Answer

1(b) 3

(Show your working below and on the next page.)

pezax’e bx”
f= 3ax "+ 2bX

" choggo sigm K =1 = 3¢+h=0
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Question 2 (a) [5 marks]
Let

and let . o _

> eala2

n=0
be the Taylor series for f at £ = 2. Find the exact value of
Co + C2009-

Answer 0009

2(a) . 2

_ {‘{--'(FX‘["? = ) 9 -2+ ._3__.-__.._.
‘F(’()“‘ - 7-2x =2 ?—_2()(-'2)—-(f - ;;.(x;)_)
_Gf 2'1 . "
= ). — (X-2
2432 7 )
= 54§ 20-2)
n=1 3 _
22007
CO * CZooci - 5 3’2.008
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Question 2 (b) [5 marks]

Use the method of separation of variables to find u (x,y) that |
satisfies the partial differential equation g

|
|
|
‘ 2ug, = [sin(z +y) +sin(z —y)] v,
given that 4 (0,0) = 1 and u (7, 7) = €2.

Answer

— CoXF S Y
2(b) u=e

(Show your working below and on the next page.)

Lk u= XY, X=Xw V=),

X'y = (2-5»C\X“'97)X7
- Y@ _ 4
Xsmc >/ ;
—Bany
,)-(-—:ﬁ&;\x = Lo [x| = -Beox 2DX=AE€
-ﬁffmj

f_ L Lony 2D Y=B€
§_ﬁmj>aw1ﬁ y

{,{(0/0)2’ = ': Ce-ﬁ } -__':> £:’/ C:e
w1, M= = e*zce®

[— crX+ S

—ﬁanx '{‘&S’mj

p—
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Question 3 (a) [5 marks]

L

Let
flx)=2% —-w<z<m,

and f (z+ 27) = f (z) for all z. Let

o>
ag + Z (@, cosnz + by, sin nx)
n=1
be the Fourier Series which represents f (z). Find the exact
value of asp19 + bao1o.

Answer

3(a) |
(/00S)"

(Show your working below and on the next page.)

Tr 7
a = ——’—J 12(*)063 w010 X AX :-2-'f(x7’cw?—°f0»\’0fx\'
2010 — @ = Tr 6

7 ) T
abee 1% P (B o) & = L 2X S 2000X y

(\

1008 1 Jy, looST
[ _
= ! = S X a((an ZOIUX) = [ =
(oos) T o (oos)

‘)EMK =) bzolo =
I
(1005)*

—
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Question 3 (b) [5 marks]

Let
3 1, 0<z<1
f(x)*{2?1<:c<2‘

Find the'exact expression of the first two non-zero terms in the
sine Fourier half range expansion for f ().

Answer

3(b) b oo Tx - S cantix
T 2 (l

(Show your working below and on the nest page.)

r
2 - nax
- by ’EJ F) Som L o

I

2 opTX
JE'“('XAX+[2§MEL0&
2
/

P
| ™ Nax
nﬂ 2 A ha [

= 2 m’ __({- q‘ ni
= — C® — —-=Cnhfj + -—CO—
ﬂn +”ﬂ nn i m 2
b= 2+%£ =&
( T T
_ L 2_.-.3'-:——%—*
”z-J:‘Lfr"?T m "
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Question 4 (a) [5 marks]

Let S be the plane which passes through the points (1, 0,0), (2,1, 0)
and (3,2;1). Let L be the line which passes through (0,0,0) and
is parallel to the vector —3i+j — 25—6k. Find the coordinates of the
point of Tntersection of L and S.

Answer
4(a)

(Show your working below and on the next page.)
X=2,1,0-0,00)=(,10)

V= (3, 2,13 ~{l 0,002 £22% )

14



MA1505

Question 4 (b) [5 marks]

Examination

A space curve C' is defined by the vector parametric equation

e
H

r(t) = 2% + (°

—4t)j+ (Bt -5k

Let T denote the tangent vector to C at the point corresponding
tot = 1. Find the length of the projection of T onto the vector

i+ 2j+ 2k.

Answer

4(b)

a

(Show your working below and on the next page.)

o= exit (-9 ¢34

:?: ?’Cl) = Zﬁ;)“ 2;) + 3R

-

T (;L +2& 'f-Zﬁ-)I

Nitet

e

16

|

¢-4¢+§€

_________._.__.—

=2
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Question 5 (a) [5 marks]

Let
f(z,y,2) =xy+yz + zz + 1505.

Find the exact value of the directional derivative of f at the
point (2,3,4) in the direction of the vector u =i —j — v/2k .

Answer

7 [- 542
5(a) ==

(Show your working below and on the next page.)

TE= (Y3, xe3, 94x)
V—P(’lﬂ,‘fi) = (%, 6, 5')

U
— (},515—)‘(‘/ -1, -2 )
N ItI+2

18
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Question 5 (b) [5 marks]

Find the local maximum points, local minimum points, and saddle
points, if*any, of the function

7 @)= 2@y J20—& — ) .

Answer

>0 Lo o (40,40)

(Show your working below and on the next page.)

-F:xj + (zox~x2_xj -{-{wj-xj-yz
= 120X - T~ XY £ (204 =Y

£ = (20 ey

'Fy: (20 — X _1j

ﬁmfj‘j _ﬁwj = ¢-(=3=1X

~ (40,40) w» a M MAtsrpir fmx

20
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Question 6 (a) [5 marks|

Find the exact value of the double integral

D _

where D is the rectangular region: 0 <z <land 0 <y < 2.

Answer

6(a _{__6__
@ 5

(Show your working below and on the next page.) y

B /J)p/.wﬁ’ %M‘? X7j 9_/\\%\\ e
m Vo, e Ao Y X | ":%\—\\
[ = I, /73 4 [ e oy ,

UFWHJJF’"‘M

[Py ke o]

*5;—)( o(x-rf £(2- x) A ik

:
.,3[5. %J [1(2 x) ]o

oK
) —}—AFL

22
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Question 6 (b) [5 marks]

Find the exact value of the iterated integral

6 6 2y
dy| dz .
/o U n{(1+ 20

N

Answer
6(b) / g

(Show your working below and on the next page.)

ff’”éﬂ.@]ok G

29 dkd :
J J{ ({—fx'*)ﬂn('"‘J) J

J EA(HX"")J my )

:JO 90{3 ¢
L[4, =10
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Examination

Question 7 (a) [5 marks]

Find the exact value of the volume of the solid enclosed laterally |
by the citcular cylinder about z-axis of radius 1, bounded on top
by the elhptlc paraboloid

22+ &P+ 2 — 18 |

and bounded below by the plane z = 0.

Answer
7(a)

33
il

(Show your working below and on the next page.)

Vol =

“‘ ({g"-zx’ﬁ #4") droly
K%Y ¢

- [ (g4 o) velvtd

f {1&’- ((1#co28) -27*(r- ‘“”2‘9)} 48 vl

_ NJ (4-3v")YAY

—1r[‘?r~3\/¥] = %—-Tf'

26



‘ MA1505 . .:I | Examination
‘ L Question 7 (b) [5 marks]
‘ Find the exact value of the line integral

/ (e® cosy) dx + (2z — e"siny) dy ,
- C :

where C consists of two line segments: Cy from (In 3, 0) to (O, Tﬁ]ﬁ"é) ;
and C from (0, =) to (—1n2,0).

Answer
7(b) =]
(Show your working below and on the next page.) e
’ (0, b3k
% é"ééﬂr; 77’&01%\ ’z‘;% A C G
2
X -

[ (Eopline (- €5l AN

G40 (3 (b2, 0) G 5)

_ ff( (21-€*5n9) - 55 (e my)]Mj
= i 2 ody = zmuz:l - szx(%ﬁ'-('i”)‘ﬂf}fﬁ

[ — 1
- x.f_x K T fEy e

b3
J =4 == &t
C+C (‘3 -‘«a«l
_L-3+b= 2

28
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Question 8 (a) [5 marks]

Find the exact value of the surface integral

// 2.
. S

where S is the surface z = 2% + y? with 0 < 2 < 1.

Answer

8(a) (ff{ + éo) [

(Show your working below and on the next page.)

1o Wl= Jedmw e

ﬂ 3dS = ” W) JeaT ] dudv

wev <l

._J’“J Y Jerte | vaveld
o f“r Rt g fadt (ot A=fer +)

= —TH K)ot

S 4L
g [ 425 38°] " -
3:(0».[‘: 2.}__(5-«[5_{_?_-”

IE’ "«E'f‘fj-j

%\:\

5/ = T2

e T—
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Question 8 (b) [5 marks]

Use Stokes’ Theorem to find the exact value of the line integral

Y
¢

j.'§ (—yzdx + xzdy + xydz),
. . C .

where (' is the curve of intersection of the plane
z+y+z=2

and the cylinder |
22+t =1

oriented in the counterclockwise sense when viewed from above.

Answer

B 4T

(Show your working below and on the next page.)

X § = ok of Ao pane 94522 frecdsd &1 C

it evf z ol
Py yluw)= Uz tY) s (2-u-Nh, 0SUHVEL

S B L R =g TP
Yh*YV:{, 0 _4{:,(+&+ﬁ
0 [ =1

ol (-937 +535 + &)

o fl & ¢ R - 7
= o) o &
%;( /39 ,53] = Zjd_ 'f"zgrfl

43 X% x




( More working space for Question 8(b))

Obsanve z&";; M Wv(a

5 granfalinns 065 S oud Core et
36 jf oucd < 0(5 = ff {2V +2(2-4- 1/)}0{010(;/

C{ﬂ/ <}

ff C(fl/—f-‘ﬁ ?,t&)a(udx/

Wy <

_ Qe & . ¢ ~ ?_YCODS) Ya(}/dé
_fo fo (~4vsmO+

= an (| 4vdy
0

r
= 4n [Y‘L}O :ﬂ

END OF PAPER
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