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Higher Mathematics

Exam Solutions — 2000 (Amended)

Paper 1
Question 1
F(x) = x - —i— = 2= fg-!
POV = hx® s bxe o
x %
So j”("l) = [-l-(--?—)3+ e
...2_)3‘
- ‘f‘x(-a’) 48 = -3241= -3l
L
Question 2
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Question 3
m - -9 _ 2-(=1)
” =
® Yg —Xp 3B -0
-3 _ |
303 J3

Question 4
@  Given Jf'(x) =2 ox’4 qx

= F'lx) = 3x’-12x +9
Stationary points occur when §'(x) =0

3;)(.1-12}54-9 = O

3(x= 4x+3)=o0

@ xl*‘—f-x-!-S:O

(x -3)(x-1)=0
X=3 ov =1,

At A x=1 and y=£()=1"-6>")+0) = I-+q=1

- Coodunales of A are Ci, 4.
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(b) Y

Yy=9lx)
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| g(x) = f(x+2) +4

gm.ph o} 3(1:) L the
Smph oJL qu) traunslated

© k <k <« ¥

2 unuth t the Lt}t )
parallel T The x-axa,
and 4 wuts up parallel to

WV
¥

the y-axy .

A, w) — A'(-2,3)
B (3,0) +> 8 ('.«‘1‘),

Ej-:l‘- v a l"OfuZ.orCm\ lune
whidh cuds The abowve 3ra.1gl~

&SWPL&%N
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Higher Mathematics
Question 5
(@ Cosx -Sinx = kws (x-ka,)

= kcosxcosa + ksinxsina

Equatuxﬁ Cce:ﬁxctha .
kCO.SCL: ‘ } k:VIZ-HL:J?
|

k&'ha.—-—
@ s in Ist guadrant.
Yo |a"v 1
=~
v ———Msma:bnaszl
|

Keosa

- .

a=-tan' | = ©
4

.. Cosx -sinx = \’2005(76‘**1.—5)

- es(eeE)

(b) Swne Cosx —SinY =
the maximum valus er{. CoS X — Sl X b 2

When cos(x+.‘T-.) = |

4

Sihw 0 2% <2
thon Moccmum vaor O:F \E Ooccusy Whaen X = 'E.r
+
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Question 6

Lcﬁ:il + L03550 —Lo\j'sl-q-

= L‘%S@xgo) - [,QBSH_
- 1”95'60"‘335“‘
100

R R R
Using the lasws of logs--

Wgap +legag = Lega (pg)
g p ~logaq, = Leg. (2)

]

|
g
(3]
N
N
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]
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m}u
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N
<
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Question 7

Y= J6g = J;f"ﬂdx :JSh& 3x dx

= —éms3x+c,.
When 2=
= I -\ .
3.-.:( 1= T 3(g) re = desTec
"‘jx'i-l-(; = ( = —t-l—c,:l =) C:%{D
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Question 8
2 Z .
L4y + 4x —2y+ k=0

WLi,L repmwi Q C/LFHCLEL \ﬁ

, -2
Slﬂ—fl—-c)o where 3
ge-
C = I'(..
. 2 2
. 2 4 ()=l > o
5 -k S o
k <« 5,

The ectua:tw»c nall l%pumt a e whan

{k: kab‘) kefR}

Question 9

— —> — _

_ —>
VK = VA + AB + BK whue BK =

— [T\ , /e 2 =1
“(——13>+<u + [ 4 A

-/ A\ : 1l

4

= [~T+6 + 2
13 +b —|
-1 — G+

()

I
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Question 10
@ O Fom y=2x"-41+3

m =M _2h
‘lzu'tj.en{: dx

At x=q mhﬂi}ﬂex\t = 2a-

i) hom Y= o’ 2%~ iy + 3

m

tangent =3 - lx -

At X —=a mwﬂ_t - 3&2— lea — e

(i) When thes gradssts are equal . ..
3a’-la-t = 24wt
3a2—l-|-a—'-1—~—2_q+1+:-o

3a’-bu = o
3a(a-2) = o
- =0 o a-=a.

(iv) When a=o mtanaerdc = — L —;\Fuo wtr;:e:opomlohﬁo Po;r\t
on Sm,p .
(Commeon tangent to the
ot ef intersedim of the
Cuat)

Whaon a=-2 mmamy =0 SO Q& szdctbnafy pomf

Thi, corcepponds te e M num ‘b.x.rm!g, pou;ffn
on both curves.
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3
(b) Area enclosed =.( (x™ 4x +3) = (x=2x"—4x+3) dx

(o

_ 3 2 ~ 3 2 -
- X - 4x ;»/-3‘:. + 2 }'4’1 ;3 A x

-~

— 3
= IE-L14] .
+ o Swnw eadv
; term contains
= 0 3‘r _ an «
(3°-L.57) -0
— 2'—{_2_]_
l.t..
= 1
27—20%
= 63, 21 .
4+ % Ctuare unts

Page 8



Higher Mathematics Exam Solutions — 2000 (Amended)

Question 11
From U, =au, +10.

Methat L Using | = b R M Z gy ns e
|-a uﬂ+t_"uﬂ:L
_ |0 o L=al +10
l-a.
l-al =10
{ -a)l = (0
| =10
i—a -
. 1 )
SLmLLa.rL}j, /j:vn‘m Ve = @ v, +16.
Matived |. l/Lanj L:*lg— R Metud 2
i i-a -
Wwn—so V,=V="_U
I —az J L:—a_LL +16
L-a*l =106
(i-a*)l =16
- 16 '
i —a?

10 |k
- a l-a?

Cross -m(-t,u._lPlJlf\j IO(l——al) = IG(I ~a )
[0 -10a =16 ~lba

- 10a’- lba +6 = 0
56>~ 8a +3 =0
Ga-2)a -1 Y=o
. a:%g\/a:]
For a lmdt te excst -i<a< | so eject a= |

- lo _

o -3 -— —
s« = /S ond LLﬁu.t — i__g/s 1/5
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Paper 2
Question 1
@ Gwed y= % - 3x'+2x
= mmjmt = ;_L:E — 3;(,2—(91 + 2
Whon « = |

Mtangent
. Equatien o mﬁcwt w

Y-b=mlx-a)

Yy-o=-1(x-"1)

Y= -x +\
- X 4+y-)=o0,

(b) At P ol hts o‘_f. l-ntcr‘.se J.t:o n

YBeveve = Y TANGENT

X -3124—21: = 2'-\'.‘ -4

xe 3% 42x —2x +4% = O
x3—3x2+|+ =0
o (x-2)(x*-x-2)=0
(x -2) (x-2) (x+\) =0
-2)" (x+)) =o
X=2 o x= —\
Enﬂent mMeets Curve %m at x = -|

So 3:2("')*1-1- = —2-4=-0
e ab the pont (-1,-6)
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= 3([2')..

Y= 13—3(;"*) +r2(1) =1-3+2 =0

t(1)+2 =3-6t+t2=-\

X=2u0 arot ol
Uoing Ynthehc
DS

o

_n
o

Sne x=2 v aroot
then -2 v «

:fa ctov.
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Question 2

Sinee U and y ae perpendicunlar then U.V =o

U.v = tx2 + F2) x10 « 3 x t

]

2t —20 4+ 3t
S5t -20

\

-.. 5t -20 = 0O

S5t =20
t=
Question 3
(a) l\/lLd,pmnt P& us [/-3+1 H-‘i) (-1, S
of ( )
Mg = Ja-de _ 9o _ £ -2
X5 -%p I -(-3) Y
T Mg = ) (Sine P& and AB are perpendicudar)

So €q walon” of A8 is
8*b:M(xfa)
Y5 =4 (x+1)

@ 2y =10 =x - |

X +2ﬁ-0l =0,
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b) Swne CQ w» Pm\,t@ -th,(,g,m'w X, = |

| +2y-94=0

2-3:::8

O R
RW#WCLL:MWLDJ[:I&WC@&
= 5 wnds
EC’LbLaiwv\l Of} dfcw I
(-1 (y-4)'=5"
(x-)"4 (y - = 25
© O Tangent at @ perpendicalar te (@
=) T_a,n(jwi: at Q v parallel to the x -axu
. Eq/ua‘bl.ovi oj fwtjcm:t w
S:q_
@ At T y=9q

e

and s thwo pcn;\i, ler on AR

X+2(a)-9=o0
X 413-970
x =9

o Cow g% T a<t ("QJQ\
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Question 4

(a) P(x) = £(q00))
53

— 3-_2
X
® plgx)) = p/3
plg)) = p(2)
LIRS
3 3
3-2
it e
o 3-—,3/x 3-%
pedl
0=l A 2D
e el
g el
Question 5

§69=(6x-4)"

Y
= §'(x)= 5 (5x-4) x s

Ny
S {CR- L
2(Sx-4)*

Cfl)=—5 S _ 5 _s
2 (20-9™  2xldio 2xl4p g
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Question 6

@ B(3,2,15)

(b) B(3,2,15) Let ZABC be ©
©
- = -¥
//.\6(11,03) BA. 66'—‘[@‘;“66'(,039
A(09,2) ’

—> =
cosf = _BA-BC

(BAlieL |

% == (§)-()(3) N

VielJzwq
é’wg-b,:('s)_(z),(jg)
] 5]\ "B

gf’\ o E?L-—— E3)xe + Tx(-2)+ (-1),,(-—;)
= - L2 -l% +uq
= -7

o7 2
IBA‘ = /(‘3) +1 1’(‘1) =V 94 u4 .|,|+,q =Viol
lBCl \/H’- +(-zl+('r) \/!%HHM V2uq

= [80»_005—1 |
Vidlx2uq

= 92-.5° (tolaLP)‘

Question 7

jﬁ'h) J(7 31) de

= (T-3x)*"" 4 ¢
-3(-2_+t)

1- 31 - -l_
"3X(-|) ( ) +C 3

Page 14



Higher Mathematics

Question 8

p &

= B (<5 ) - 38 o)
SoOAN () = %3 (Z'x—lbx"z)

At minimam vale A'(x) = o

_'3_,;‘,:3 (Qx—llfox‘z):o
2

2x =l
x?
21.3:”0
3
X =
- X = ﬁ:
Natuoe
Methed |

Metived 2 Sewond derlvabive

)= 3B (s ) B o 2]
A"(l): 3_:_123(21_3_!%): 3%3 )(é) =CN_3— >0
Minimum valee when x =2

Goldsmdh. showld wae =2 to munimuwe the
amount aﬁ S-old pla.tu{ﬂ Loed .
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Mcenimum valuse
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Question 9
(@) Rects sz parabole ar % =0 and x = 4
- Equa;twri w 63( the jmrm

y= kx (x -4-)_

Sin@ the point (2,4) liss on the paraiosia

b =kx2x (z-u)

= Kx2 x (-2)
So -4k =
kK =—|

- BEqualion o} thw parabola o
Y=—%(x—4)= - x +4x

. = 4x-x*

e
b Shaded area = ALV
i
_ : I
b Z'le—lx]
L 2
= (2 11°) - (2(2) -4 (%))
i z 3 .
e bl — (2%-4(%))
- o‘zkz‘_ kj_§\23
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Question 10

Scos2x" + cosx = — | 0 £ % <2360,
S Bos2x veesx 41 =0
S(Zw.sz"x-l) +w>x v\ = O
G ecos’x -3 +cosx+l = O
C’JCDSL’A: 4> x -2 = O

(3cosx+2 W 2cesx-1) = 0.

. Broesx4+2 =0 ov 2cosx -l=o
cosx = -2 v CoODx =
2= 2
o X=18-43.2 X = (OS"t(-‘,f)
12c+ x | oo -Xx N |80 + 432 = 6o
CO&X:-Z-
32 = 131h8 ov or 360 - GO
X = s (5) 2292 o w 350
= 4 %27 (’tblap)
(tetdp)

- Soluuevs ase {60, 131-8, 228.2 350?
Question 11
| 0 ~(-3) 3
. Equalion o wne (o

P=06a+I-2-
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() Methed | . P:a%b.

L‘@eP’:Lﬂﬂc (Q‘Lb)
= LOjea +Lc36c1("
= ngea +bl'°3c‘i/
:burge—ol/ t g e &
Comparing thi» with abeve e
P=0t6t& +!.8
Se LCQCP’ 0"(9'403&1 + -8
"« b=0:/6c and (/036&:|.3
Ci:el’g_—_z 6-05 &J’ 26,_1))
Methed 2 P=0-ta+1-2
LDBEP:O"’lﬂgecL_kb?
= LOH@%OQ{B.]., I‘?Lcaee
= [03&?/0»(. +'LL3£€,"8

— i’g O:6
= (.03&6 %

- P:-e/'-gcbo'(o So Ct:e,l\.g:(o.os %d b=0:0
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