68. The polynomial f{x) = x*+ 9x + 33 has roots of a and b. Without finding the actual roots, find the exact
1

value of the expression — +b—2 using Viete’s Theorem. Leave your answer as a reduced fraction.
a

g = e _—q)?
VIETES Tram { . b ta = [P 235 =2 (53)
I 1 = 242 /

$:~):T‘r—°/ b G Y (3%)
Q"/- @ = _ QL./»ZQA!’O —F /

< 22 _ 5 - - — . _ IF
a,b: ’q"ff fI"r)}j (QG/J "/0&9
— (a-#.b)z ——}[Qb)‘
= Lar2s T
(a4)”
(Total 7 marks)

69. (a) Show that the complex number i is a root of the equation
o5+ 72 55+ 6=0.
[/ -5 7 =% & @

¢ |
/l . —I-TC S#ee -6
“”/ —SH( 6-Sc b¢ ZDJ /

(b)  Find the other roots of this equation.

()]
o T}‘M N
e “ R, @ -
. Stc §-5< b

ot
L - T A
| -5 ¢ o
2ty +86 ) - —3)[¥—9\_3
A e TR ) = Cy (Total 6 marks)
70. Given that z =21,z € C, find z in the form a + ib.
z+2 L/—.)L /— —LJ
FE= —/+¢ ( 1-¢)

2 = [J»i}(Zf&)
2= 22_ _;,!,(—»‘.L'? ’)L /,’ 5 = _,q,_‘%[‘ -lj\t 4J—e.

[ -t

/ .
| 3 _ mp a
—Jz 4i2 T Y- Z = =

2(-14i) = U2 —

(Total 4 marks)

71.  When flx) = x* + 3x° + pxr—2x+ q is divided by (x — 2) the remainder is 15, and (x + 3) is a factor of flx).

Find the values of p and g¢. [Erm ot =0

/
2 | 2 p -2 9 g

L 2 1o dproe X ap-q =6

/] 5 prte 2k

F E) /»g/) &= B
= -33
L/P "= gl (Total 6 marks)
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72.

Given that (a +1)(2 — bi) = 7 — i, find the value of @ and b, wherc{a,be Z.)
e abi 420 - b7 =7 Fioy =1 Xa=2) =0
(2utb) ¢ (—abt2)i = 7= a= ¥, 3

Datb =7  b=dat?
_qb4()r-! —a(’gqf7)*’J:',

2,?—»7.9*3-‘0 —

(Total 6 marks)

73.

(a) Evaluate (1 + i), where i= v-1.

. . - 2
fo2iein = (vt =[2)

(b)  Show that (1 +i)*" = (-4)", where n € N.

({Cn D) = (((m)’)’)” (i) = (W) @ .

C)

(¢)  Hence or otherwise, find (1 + i)32.

- ) R > =
() =107 = (=07 =(6553¢)

6))

(Total 8 marks)

74.

The cubic equation f{x) = 3x> + x* — 6x + 20 has roots of x, y and z. Without finding the actual roots, find
1 1

the exact value of the expression —+—+— using Viete’s Theorem. Leave your answer as a reduced

X y z

2+ ¥ %Y
1,4 L= i b3 ¥
N S & ¥ N Z

¥ + \/ 42~ a - 3 _ o)_

fraction.

(=
i 3 e — bect ._) ")’o
Xy+ X2 4y2 " 5 .

Jo
X"/Z'__ —-*'? ':—.9-"}'

g0
(Total 6 marks)

75.

Use the regular hexagon to the right to answer parts (a) and (b). A B

1 ——
a.) List all equlvalent vectors to —— CF ’I e

b.) Write an equ1valent vectorto 2FE+DB—ZB+ZA.| = © \ /

—

rhz NULL
teron E\ D (Total 5 marks)
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76.  The three vectors a, b and ¢ are given by

2y 4x 4 e
a= ,b= SO wherex,y € R. T
-3x y = g FETE

/P

@M-)y"V XX*):Z'z‘{ 3)
’ —2% 42y =7/ Zi:/i7

/

(a) Ifa+2b-c=0,find the value of x and of y.
,Q\/ P~ =50

Qg/ . T . Lf)
=3y Ay &(’7 = 0 -3y4c31/’r77°
(b)  Find the exact value of | a+2b | ;

() () 2= () wn o (3) ez e 73]

(Total 5 marks)

77.  The parallelepiped below (all 6 sides are parallelograms) has the following vertices:
J(6,1,-2), M(1,1L1), N(5,-1,-4), and P(4,2,-3).
) p A S
H (2733

et
(“,‘)f ]

LLL—)L_’ )2 l _____

P(/Q ) Jgr—— N(S,~1,=1)

a.) Find the coordinates of the remaining 4 points.

SEE - ABOVE

b.) Find PH

-
M= (72

¢) Find 2MNLJG) 36 ¢ (yw)
7 - =S =
—

,(.1 o 65 T[N
MM T s
— <
5)’:({)
-(3) 5

(Total 8 marks)
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78. The diagram below is made up of four identical parallelograms GHEF, HIDE, FEBA, and EDf }
-3 i

Let G(-8,-1), H(-3,4), and B(-5,-2). G(fg A, 1(2,9)
a.) Find Al . - \\\ i ~
— )'(—lv ( F (’c’"io e E("f,’(]) S a
AL = / )

¥d = ~ ! A ~ ( D ([) ° )
~ ~ .
S o SO
b.) Find the magnitude of CF .

- [7) 7| T T) A Bs L

¢.) Find the unit vectors collinear to DH .

-
D M ( ) ‘ Dy{ 1§+ L/ Qﬂ’ 7=
d.) Find a vector with the same magnitude as AH in the same direction as 4G . Write your answer in

the form (XJ where x,y celR. — 2 {,ﬂ' 2 5

}4: > AM/ \JLMJD’ };}z—;]’ Y —JMO v < E}ZC%):

(Total 13 marks)

79.  Given the points P(6,0,3), O(2,—4,-1),and R(-1,7,-3), find:

(a) A vector equation of line PQ e e

, ",’7
_ f,i 4 4 ( )‘9" )(ﬁ@ oowr
oG ) Gl

(b)  Parametric equations for line @ .

wli) vl

Fd P
/ (¢) Cartesian equations for line PR.

i (7) 4 ( )A/)

(d)  Any 3 points other than P, Q, and R which lie on line OR .

b [-3 [ (-1 Fe [ Ja |
62‘”4 pALT [b) mff’/(/l =37, Sy& —)f,?)/ (5”§‘) e ') (-7, - 18- 3)1(7;9’r7)/ (”" 4o, -q)
A1

W
L

(e)  Find the value of PQ PR.

(/) ( ;g,.>a.¢gy:

(Total 11 marks)
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80. A triangle has its vertices at A(-1, 3, 2), B(3, 6, 1) and C(-4, 4, 3).
(@) Find ABe AC.
— —F /q \ (’{ \ i
- AC = 2 R I e B R ,-/0)
Al - ) . [~
(b) To one decimal place, find the measure of ZBAC .
VAo 4 ’ I
/ Aﬁ - AC \ ﬁ——\—f% e 5, °/
/ _ ol =
[£AC - \/“,)1 =) {MﬁD 'tf,i«i_rh‘/ — (f}_ \vﬁg 4l /26'-;{7‘ '
(¢) Is ZCBA acute or obtuse? Briefly explain.
e LA OBTUSE (007 puscus <o) Eo LB 4 [0 pase Er A
(Total 11 marks)
81.  Parallelogram ABCD is given by the coordinates: A(-5,1,2), B(1,3,4),and D(-3,3,-2). o bl 5
Let O represent the origin and P the intersection of the diagonals of ABCD. Al 4 2% &(1s3 "

7 1N ————
ks B .
(a)  Find the coordinates of point C. /
e N

/ZEZZﬂjo) 2 4 ﬁ_#M;;Jé(?F

—

D(-33-0)

/)( 0,0,0)
Let O represent the origin and P the intersection of the diagonals of ABCD.

(b)  Find the magnitude of vector OP.

s ,
T of (-5i3 1e7 27°)
P patorr o (38 157227

P Ao D P15 1)

() Find PB-CP.

o j () [ e
/

Io.co-fE- -1
E); :/ 2 {E‘M R _— ‘ "
2 (D 6)e e D
P 3

(d)  Are the diagonals of ABCD perpendicular to each other? Briefly explain.

Z-(%) @ (%)

& [y J
/“) / Yl —30 0 Hg j’?/ NO. DT Prrewucs =# 0.
| _,
\ — 7 L ==

—- —

(Total 7 marks)
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-3 / 1-z /7’ '_COS q/i_—ﬁ
82. Find the angle formed by the lines = 5 =2 y=—7— and x = 2y z+5. rllvt)
»= 5472 x = 0B : ( )
i ,1‘1
\/: O 20 \/ ot JfB
o > (v] = m; J7 =3
o 4 B ’) .
-Iv ,73 2 T e+ {1-2t =

Sauwo S H 9= 61.0€"
6 Cos 'oTREl

‘;9 % )

"

1

83. Given that @ = 2 sin 6 i + (1 — sin 6)j, find the value of the acute angle 6, so that a is perpendicular to the
linex+y=1. vz -x+ |

i ;)s;ii)) b:(f)Jr?\(/J’)

AP: 19477
9) / pesv— (-sm8) =e A0
S;r\

= 0

—

;S[/L -'!’fS/"d’

2.~ 0% |
o= g/r:'[é) ‘

(Total 5§ marks)

84. Find the angle formed by the line x = y = z and the plane containing the 3 points below:

A(,2,-1) B(2,4,5) C(0,-4,1)
e LA'*'E( LimE

o !
(0)»&(:)
A -
/ ) - [pep = Hord—Y & 2L

I
-1 —_—
3 D= Sin ( ENT

(Tow sevats = ik b 24.23°

—_—
<
P—
\

E)
)
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85. The position vector of point A is 2i + 3 j + k and the position vector of point B is 4/ — 5 j + 21k.

(a)  Find the unit vector u in the direction of AB .

5 1
/g: ] ) { ( (Swﬂ Nty = mféﬁ U= gk
|

20 /
(b)  Show that u is perpendicular to OA. b =
L /’ : o
‘[} /; \fs e < Vv PERGENDICU an
(Total 4 marks)
2 1 3 -1
86. Theline L isrepresented by ry = |5 |+s|2 | andtheline Ly by r,=| -3 |+¢| 3 |

3 3 8 -4

The lines L and L, intersect at point T. Find the coordinates of T.

&35 = =3+ 3¢

) iL,'-” 24 /¢ = 2-/¢ N
):;}:'/s y=3- /& ﬁii,/ :;25 3t ] c
y - §FIS N o ot ‘
d ) 7 Tt
2’ 44 2< g \ ‘2[/_(7 3{_—?
\\ Qf}r*’zt"?
x=.d y=7% z2 =0 \\‘ L
N : .
@ ez e
(Total 6 marks)
4
87.  Aray of light coming from the point (-1, 3, 2) is travelling in the direction of vector | 1 | and meets the
-2

plane 7 : x + 3y + 2z — 24 = 0. Find the angle that the ray of light makes with the plane.
, o {
/fiz.___\, Uz ,) N —‘/j) 2
/;( 7 —‘/ . —
o (2) -(;) Sl
z — ‘ o
= —_— C('AT(’{"’E'W/'J
- _ /0. 0¢
)(/-3*/"}'1:}7 (g,}t -,//.efuu:'ﬁ
/
n = /z)
(Total 6 marks)
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x 1 -1

88. The vector equation of line / is givenas | y |=| 3 |+ 4| 2
z 6 -1
Find the Cartesian equation of the plane containing the line / and the point A(4, -2, 5).

[ =D 3 5) . /37 —— y

3 Aﬁ = _/, 7)( i L{ Y + l 2 -

G / (7'/‘9 / j issan J
| o) <5 (1) =105
2§ —& 1 ~4

y: 3*92?
2= =12 .
(2 (5)-(H-6)
~3) ol = g
{3) )
‘ (Total 6 marks)

The points A, B, C have position vectors i +j + 2k, i + 2 j +3k,3i+k respectlvely and lie in the plane .

89. i ,B, ; A/) 6 ) ((
>~ (O> [i5nic) = Sonaen = 22

(a) Find
(i)  the area of the triangle ABC;
s 0\ - — -r['(” ) g
} A3 = ;) PO pAC =[2 -0 -2
A = M X AC i \ o - 1
\ / s
(,5 peb 25177
(i) the Cwema’uon of the plane 7.
/o ﬂ)’f)/’gt:d Dy ey ==
H= | -2 J y
s /p 20 -201
y-2"1
=)
The line L passes through the origin and is normal to the plane 7, it intersects 7 at the point D
(b) Find
i the coordinates of the point D; =
() ¥ (9/’\ o [”Q)‘)' = )Q” “
4
A== VA
gz
/L N

Qf‘
[ = - y
2 = =2 NS Ty
D ( Oy :5 j #
the distance of 7z from the origin.

[ /‘,

(i)

(Total 11 marks)
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b g ST - - _
R N T T
90. Given the complex numbers z, = -4+ 4i\/§ and z, =3 cis (%j , find the following. Express all answers in

modulus-argument form where r > 0and 0 <@ <27 . All angles must be expressed in radians.

i, 2\
80g._/§/

~— — *
a.) (Zl)'(Zz) b.) (z1 *)~(—zz) c.) [ﬁ] o
£24\ - r,_-) /"'r- \ ;C.e [ T,
Eeisls/) 2es{™ 8(4\ 'W—) '5("5 % ) /
- [if ™) : [”I+I‘) gfﬁﬂ”")/
2Ueis (31 = ofs B T E 2
Yy - (1o /Ef (El' \)/f
2% cis \ 55 c's 1o~/ ;

/m 50 / / 5

91. Given that

=2-1i,z € C, find z in the form a + ib.
z+

(Total 4 marks)

92. Giventhatz=(b+ i)2, where b @\d the value of b when arg z = 60°.

;:_ éz*./ (!( )/96 —-{—p,‘@)": 57”
z b e -
2=(b*-1) # 25 /3 = 5

(Total 6 marks)
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93.

(@)

Fm =

2:

(b)

(©)

(d)

Find o and f in the form rel?.

"Qim

2

~02 283 /
.———:,'{"/ /
/

2 e JS3 _—

The roots of the equation 2% + 2z +4 = 0 are denoted by a and 2

e \

")Cf&( ) Q@

7\,5 QaS ( ) )@ 3

(6

P

Given that a lies in the second quadrant of the Argand diagram, mark « and f on an Argand

diagram.
£ a

6 P

2

Using De Moivre’s theorem find

[oe(5)]
B (5]

s

gD

3
a_2 in the form a + ib.
“@
St T
At S(ZY ) )”’3[ g

[3&7

Using De Moivre’s theorem or otherwise, show that =4

Q3 = Kers [2">

E?C;\ [L:fr>]?:

3

ris 0 (S ABOVE- )
86{&[3‘{{3:'—): gdso

v

(Total 15 marks)

10 '
94. Given that | z | = +/10, solve the equation/Sz +— =6- 18\i,>where z* is the conjugate of z.
z
[ 2 z —

2£Q+LL‘  \
Z‘rQ'LL

a4+ b

S (arsiXa-bi) + fo=

s@/zdv--152> + (o

4o :(6—- /&‘)(ﬂ'h )

éo

- = :
Qf—b( - 6'/&' —

p——

—h

-5 ° e i)
P G & T2, (1430)
- - |
=0 /,.J T ]o,
e )Covi) | = e
(6 18) f_
: ’ / hyt = o+ TE
—(e1g ) a-2) b
/ .
‘/‘//‘ a + b " = /" 3(
/—//’/'
T _m
(Total 7 marks)
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95. (a) Express the complex number 1+ i in the form \/gelz , where a, be Z".

)
J .
R T
o 7 cis/%)
(b)  Using the result from (a), show that (Hlj where ne Z, has only eight distinct values.
.‘4 n'L &~;;-.,\ t:/\ ~t 5
Lo [rc) e ) = e = & ¥
’%r ~ 3T 3r AT PPV S
/\'I\E-;Oll\‘ffl’z[‘,\/‘(}l) l1} J/ \1 Z'-T-.-.ﬂ
ot (R N S . +
(c) Hence solve the equation £-1=0. ~—
\ @
T . o+ 2k
25= ?IC(:P ) k=o,...,7
.\ & /
F - [ +0c
7 [ 3- lcislb+ Te ) P
c—- | ~ e
2 — [ CtS o) B 71 >
2= lers (n), a=0, % LT

(Total 9 marks)

96. Find the following sum, expressing your answer in modulus-argument form.

7 T 4R 783 - 132"
6cis| — |+6cis| — 2 75 . o0
2 6 15 &
y 7/5 xy 20
r
J;_ —%ﬁ ?
753 / 2 b
: 3/3)°+5 °
S e B /// / Py C’l
= 3J- L > + =
=04 6i = 3)o4+ 3 / 27
A c? =[oF
2,1+, = 3Jz 4 ?’L‘ — Cs éf?

(Total 3 marks)

+1
97.  Consider the complex number v = Z+ 5
zZ

2t L s ) . 'k(
L': e 4 [/’( 25 K
212 =
o 2 2 -/—‘r)l 'L/ R4

Eleea) =271

where z = x + iy. If w =1, determine z in the form z = r cis 6.

/ — Z
- D = 24 . / 2~ "_('LL_
fz 4 it & =8 ) 1—i
lt' t
R i
L /; Z: <
2(-1+¢)* P ,
— \,/ s Y

(Total 6 marks)
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. o 20, 1 s
98. Consider the complex geometric series e + —e* + 3 e+
(a) Find an expression for z, the common ratio of this series.

( Zcv
_:’/’-—:,;— .,- ’icr)’é’
c

2

(b) Show that |z]| <1.
2
/ T([(‘r} ‘9 4{ =
(¢)  Write down an expression for the sum to infinity of this series.
9 ) 2
q, =€
e £ i ¢ j
(Total 6 marks)
99.  The complex number z is defined by Ny | [
ers &+ U e T zfz' 4 | | ufz 5
2n 2n n i3 SN .. WOOWOSROVRE R - . W

- _ 2n . .21 T .. T - =
> C 2 z=4 (cos 3 +isin i ]+4\/§(cosé+1sm j 2 ]

?

7 |

(a)  Express z in the form re'® where r and Ohave exact values.
2: -2 250+ b 25 |
2= 4+ Wz
(b)

Nz = wesF

o s (ST %
— a (Total 6 marks)
T .. T
100. Letz; =r (coszﬂsmzj andz, =1+ \/5 1s
= el
(a)  Write z; in modulus-argument form.
(b)  Find the value of r if l Zj 223 | 2
(Total 6 marks)
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101. (a) Use de Moivre’s theorem to find the roots of the equation z* = 1 — i. — N

= . r / (/*’ D 4 (6)
e A5 ] BE| 2w ¥ o I nzo 1, 2,73
/ . '[T./ €t S 1 ) Ly >/ = ,_._'—_———A—-’/-/‘—“*_‘ ;- )
B . B ey -3 g.>aenlmj] L7°
w ( Lo - fl/;/(‘ s (\{“;‘5 y 'T." 7 - ’ /‘.g,r/\ et 7
e (5 N 2, © oo L
g7 9?' IRE. I
e T3 ?r 4 ( e o
(b)  Draw these roots on an Argand diagram. | .z ¢ Yo e (2= ’,’: ) 3974
[ 2 (- ?ﬁi | - @
o
Z
' (<
2y,
2, |
(b) Ifz; is the root in the first quadrant and z; is the root in the second quadrant, ﬁnd — in the form
Z
a+ib.
/-",z'rr* \ (4)
z, &lasit ) [r's'f
— —_— T /C(, /16
— ‘177-\
Z Yo>os | 1®)

(Total 12 marks)

102. Letf(x) = 6x? . Find /* ().

~p
[

v[/‘,-‘ 2 by

i =
’f- iz Hx
N

103. Letf(x)=x"—2x"—1.

(a) Find f"(x).
(b)  Find the gradient of the curve of f(x) at the point (2, —1).

ﬂl 7[/3' .5>?’7/>‘

(b £(2) = 3(2)°-70) *F'(m

104. A gradient function is given by % =10e** —5. When x = 0, y = 8. Find the value of y when

(Total 6 marks)

(Total 6 marks)

(Total 8 marks)
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105. Letfix) = fo*. The point P(1, k) lies on the curve of /. At P, the normal to the curve is parallel to y = —%x

i
Find the value of k. _ i
Norwret = 7 g
{7)= Qlex” s = §
1[(((3 = Yk TAROEN %'/f
(Total 6 marks)
: 1 2 4 1
106. The curve C has equation y= —(9+8x° —x"). |3 (O, S’)
8 D= Tx_ =0 o5
dy 0 (2. 7F
(a) Find the coordinates of the points on C at which i =0. G — x 5—0o ¢ 2,2 )
dy 3 Y @
o c f“fléx"'fx ) = Ix 'E x[q-x Fe
e B3
(b)  The tangent to C at the point P(1, 2) cuts the x-axis at the point T. Determine the coordmates of T.
y I 3 2= = f 1+ b X-wolr @
;'f = e ( o - ol '\/:v
A z ([¢ 4) T 3 HE3 /? , T/(’%)O\}
L - jrt+ 2=0
‘/:3x+} B =~y
(¢)  The normal to C at the point P cuts the y-axis at the point N. Find the area of triangle PTN.
N " ,/onz\."/ Ff G ‘Z),ﬂ Y
mon= -5 NOE) NS @ 2
Q,,,(l)«% Poorvey L TANG /Y =
—— Y 4=
h = LV TN, 9[; (Total 15 marks)
107. Consider the function f(x) = 3% —5x+k
(a)  Write down f' (x). ‘f’(x )= bx -5
The equation of the tangent to the graph of fatx=pisy="7x-09.
U 2 S /3) _,{./‘zf
Storc 5= 3(>)°-s()+*
(b)  Find the values of p and £. (», T v= 7(3)-9 = [2-/othk
‘ N = 5 k = z
£x= 12 - o
\’::'Zf? KQ 3 ) (Total 6 marks)

108. Consider the curve with equation f{x) = px° + gx, where p and ¢ are constants. The point A(1, 3) lies on
the curve. The tangent to the curve at A has gradient 8. Find the values of p and q.

2= p() g0 N ——
= g £ = o j}
R o
g=2p(N+g 3=S*tp
Tt 1=

(Total 7 marks)
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109. Letf(x)= 53_3527 ) C)Uo"‘f ENT Lyl 1"
S
(a)  Write down the equation of the vertical asymptote of y = f'(x).

- E[ ey
(b)  Find /" (x). Give your answer in the form E’;—zjll))—f whereaandb e Z.
o 1Y (6y) = (257 )(s) 70 TR TR
f,(r' - skl =y - 7 "y @
(Total 5 marks)

110. For what values of m is the line y = mx + 5 a tangent to the parabola y = 4 — x>?

¢ 2 - 2 Ctve
/ /= \/,\ /,V-/,y 2 '//"J Zy
E/I'I = o v Ix " 4T - /
A '
=z |
pre O

(Total 3 marks)

111. The line y = 16x — 9 is a tangent to the curve y = 2x° + ax® + bx — 9 at the point (1,7). Find the values of a
and b. Spbe
Z4s

C
7:2(';‘}'1&(,!'(" [’3”‘—' dx/é}f

(Total 3 marks)

112. Consider the function f{x) = x> —3x* ~ 9x+ 10, x € R.
(a)  Find the equation of the straight line passing through the maximum and minimum points of the
graph y = f{x).

) h 7//7_: = 17 =7 = 'Z:/?;' ) )
£l s 3" - br .
-/ ME= /(- /.
2l * ol ) -0 ﬂ ’
j > I =4 ,o . ’ =
- rs— (=177 32 N /\/:» . (,C.Y /
> _» vt To Mo T = e o
30x -3 — (-3 ;
N 3; -/
(b)  Show that the point of inflexion of the graph y = f{x) lies on this straight line.
)
’t \ \ )
// /./’) - "/>y 3 {3 \!/ “ - Z‘/[ J + 7
Exr- ¢ Ny -’
\ ',ﬂ
/( /
3 -/ e [
7L(! )= (1) - 20 0 s /
// =~ = (Total 3 marks)
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113. The diagram below shows a sketch of the gradient function f'(x) of the curve f{x).

— ¢ oFe”

(v

On the graph below, sketch the curve y = f{x) given that f0) = 0. Clearly indicate on the graph any
maximum, minimum or inflexion points.

Y r,A‘/

o pr. ofF

{ WFLELT (‘I\S>
kL
/ N <
TG \
/- | (-
T 1 - ()
[ 2 2 Y '

(Total 5 marks)

i

[_1714.\ The function f'is given by f(x) =

5
e o ,x # 0. There is a point of inflexion on the graph of f"at the point
x

P. Find the coordinates of P. 114, s QuoTienT ULy . aS -
Fley = %"+ O el 2 s L v
'; /’ N . _ 3’ s s O £ //
£le)= UG’ =2 / V(Bx “1)=0
/ o = (- 93)/
Filxye 1227+ 17" XT3

L’lg.

V’Ig — ,S“ .

=35 o 3

(Total 6 marks)

115. The displacement s meters of a moving body B from a fixed point O at time ¢ seconds is given by

e
s =50¢— 104+ 1000. @ =

(a)  Find the velocity of B in m s

(b)  Find its maximum displacement from O.

. \ / <\ L ey T /06)§
S e , s ) = fol o) + 1099
(@ ’i A\ =S o - 2ot s Pl :
g(o)‘ /{)00

(A” fowo t=o, AT (0625 ¢ 25)

(Total 6 marks)
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116. The quadratic function f{x) =p + gx — x* has a maximum value of 5 when x = 3.

(a)  Find the value of p and the value of ¢.
| R

5 :r__,f},g\‘/,i‘. {'/,)_;Zﬂ)y pHIks
h | >(3) P:V‘VV (/7,'7 "/2‘1’37\

O=g¢g-~2
4 Z(‘ - (.’l | . —_— 2 [
P 7 | 9 =& | ‘
(b)  The graph of f{x) is translated 3 units in the positive direction parallel to the x-axis. Determine the
equation of the new graph.7 (k) """ 5 —> o
\,
{[y =X gl /) v(e,s
\ £\? 4 §
Lot // - x-6)
Loy o Lt [ gta T
( : ) ) . [Y _|2x+ 38)
() —; - y3 4 l.) g '\J\
> Vi)~ | i
({\F\‘ s [ x-3) ' = (Total 6 marks)

117. The curve y =2x° — 5 is shown below, with point O at the origin.

5
10F
L
a
0 >x
x"-
_]0.

A point P on the curve has x-coordinate equal to a.

(a)  Show that the distance OP is Va* —9a* +25 .

. ~ 2)
2 |? (
>=\J e &) / L,A
("‘7* n"»‘ e
(b)  Find the values of a for which the curve is closest to the origin.
= 7 a \ 2 €)

n! - —(L ( l"— QQ:J 1'\ /] "’ L!G‘ - ’eQ £ /; a< (77 ‘! ’ﬁ \\ / —
o /SN A e

| L‘h '\?-A L{cj,,lﬁ'a:o / é,:é = L ¢ \:Y; “ [4" -

'b = — — (1
J\‘a 215 25(76’—‘:‘>':" g S y M" D
/"\*N oy (A (Total 7 marks)

118. Find the equation of the normal to the curve hS_xf —\23:2 =18 at the point (1, 2).

< = C” - b
‘;\‘,’Q = DXy A¥ ix =O [&"1 Y
£(>)? to()(3) - o“)', Vi) =6 L Ax ;- S
< \ 4 '
—
D0 + 205 M =0 MM T

A

Ax = oo
(Total 7 marks)
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119. Consider f'(x) = %x3 + 2x* — 5x. Part of the graph of fis shown below. There is a maximum point at M,
4v

and a point of inflection at N. M
(a) Find f' (x).
Vs Vol @
(b)  Find the coordinate of M. [uv
‘ M ("/ I > 3)
(yrf){y -1) =0
' r¢)-( X
=51 ( =2/ 3
(c¢)  Find the coordinate of N.
2
A J) = o8 | "o
2xdv = @ .
(d)  The line L is the tangent to the curve of f'at (3, 12). Find the equation of L in the form y = ax + b.
3

L ¢ _ ’L*(“’}‘!,-\ -\6 ()= i<(3)
{ (3\, 3%eY o C/:' o 'ﬂ

e

m=((

(Total 10 marks)

120. The following diagram shows a rectangular area ABCD enclosed on three sides by 60 m of fencing, and
on the fourth by a wall AB.

//A ///////////////B// Wall

X X
é 6 —2x
D C
Find the dimensions of the rectangle that gives its maximum area.
[Sx 30n
- ( 56 \ = 3() )
Al = )((éo')r) & L
\ 4 ) X s / b >
pler= &8~ P L WL
) 5“_( ° () 2o
Aoz 66— = e
vy el
(Total 6 marks)
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121.  On the axes below, sketch a curve y = f(x) which satisfies the following conditions.

x &) () @ ‘ .
-2<x<0 negative 'y positive ) P
0 -1 0 positive \
0<x<l positive positive i ﬂ
1 2 positive 0 \
1<x<2 positive negative '

(Total 6 marks)

122. Find the equation of the normal to the curve 3x2y + 2x)” =2 at the point (1, -2).

2 ds A —
éy\/ + 3 0%; *_’2\714» Q)('J\/'f(;'; = O ,J: "Ll‘\'/)‘,‘.;’
" 9 /
650/ + SYD ?é) + ')‘/J s L(-XY ?{?)’ o / = %

6(c)(-2) 4 3('>L/;%?‘) v 2(-2)° ¢ t((\Y—l>(oi£ \'7
'”*3(%)4%—? 2)=o0 -m

oy _ /
S e
- —
ot =
{ L 1 (Total 7 marks)

123. A rocket is rising vertically at a speed of 300 m s™' when it is 800 m directly above the launch site.
Calculate the rate of change of the distance between the rocket and an observer, who is 600 m from the
launch site and on the same horizontal level as the launch site.

rocket
d D
1 %
MY (Diagram not drawn
launch 600 m observer

site

(Total 6 marks)
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2
124, Iff(x)=x- 3x3,x>0,
(a)  find the x-coordinate of the point P where /" (x) = 0;

=
£hoy= 1 27"

" (2)
_). ) -I/3 ) U r 3
/',).}( ;:o 2X %= ’ 51" %
(b)

X =

determine and show whether P is a maximum or minimum point.

3

(Total 5 marks)

125. The curvey = X _»*—3x+ 4 has a local maximum point at P and a local minimum point at Q.

P
Determine the equation of the straight line passing through P and Q, in the form ax + by + ¢ = 0, where «,
bce R

D DISTINCw sV
dy Flay =5\ o i 70 psTnGass
— = X - p?)* -3 . perweem wlcn (S E MY
’ )= s
: = = ~
x?-2x-3=0 1y k) )y s s -3 17415 _ _ &,
Mo, e, = = e
(3 (x+41)=0 —r- 1 ’
‘ S - "'{’/3)(4 -‘l 7
=3 -l ,_(””&/3[3)"" (/
_,\__3_,‘,} 5\/,‘ ’(.'Y"‘
(Total 6 marks)
126. Findthegradientofthecurvee"y+ln(yz)+ey=1+eatthepoint(0, 1). [raPIC T DiFr.

x o .
6‘/' \/+Y%>+—‘4{;D\/

. . e /7 N\
2'146/'%;.*0(

AY
1}
Fcuc IS (0, )) [MMENLATELY » .

Cq(u o) + (-2 5) (e Z)=0

AY S4e
{+o)'%ﬁ){4p°‘,{i;:~d\_ ' y
(Total 7 marks)
127. The function f'is defined by f'(x) = (In (x — 2))°. Find the coordinates of the point
of inflexion of /* 2 [ =
1 2 G-y F(‘J’) ,
ffy): 3[\'/'”'{’7'3)) Yokt T S - 2
o (xe2) s = 2l () 2= 2n(2)
frins C2L 53 = AeBER L 22
9 alx-2) 20 > |ale-2)= )
Q 9 a) / XC et
Sl (x-3) O e ot
(Total 9 marks)
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