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Higher Mathematics

Paper 1

Question 1
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L C =0
" Bquabien b 2x 434 = |
(v 2x+34-1=0)
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Yy -(-1) = -2 (x-2)

X3 3(y+1) = -2(x-2)
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Higher Mathematics
Question 2

Gniven x’- S5x + (k+6) = 0 .

a=\
FéYe‘luaL rpots b~ 4ac = 0 where b=-5
C_:L+(o

£5) —4xix(k+6) = O
25-4(k+6) =0

25 -4k -24 =0

l— 4k =0
G =)
I
k=12
Question 3
— -2 -
X _ _ -2 6 3/2
v (0)-()-(5)- ()
—> ¢ -2 2 I 2
e (2)-) ()
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®) DB= b-d = (:f)”(:‘t)"(_g)

Question 4
‘ M
j(x) = x4 2x -9 x ¢ 20x.
= (11+Zac) -8 H-a’L_JI the w‘:ﬂ"’“‘”‘t’

‘3 2 berm and squax

= (x?'+2x—u.-|) -8-'-] the ansues O 9“’4

= (x+)°=q
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—

= (x+a) —a*
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Question 5

@ SinZ2x —cosx = o .

2SINXcosx —cos X = O
Ccrsx'(?.siwx’# 1) =o0

Cos X = o slnx=;t

i30-x x
x=sin'(z) v S|A v
T |c
30 (B0 x | Boc-x
ori80-30
= 30 «~ |50

Sne 0<£%< 180

Soludions are f30)q0) 150}

b At P x =150
So Y= Cos 1507

= —cos30=- 8
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Question 6

3 _
Gwven P=12x -'X,+

=7 adf = 3612— 4'353:: 412 (q——X)
x

Maximam Pm’]f—ut otcur ot Stahonary po-'mt (;IYmd—-pofﬂl’)_
At stationay pout(s) - -

dP
.__...:O
dx
41,2(61—)&:0
X=0 o xn<=9,
Whow x =9 x 197 q q7

e
dx
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“. Maximum PYUJ—,J: occir whew "M:ol_
Question 7

@ O fho) = F 0 E) = sn(xr E)

@ 9ln) = J(x+Z) = co (xkg)
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®) O f(hx) = swer T

= Sinxcos® 4 coox sin &
7 4

= Lsuix + L tax
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Question 8

4lrg, &~ dlog, 4 = |
. '4131(94--—- Lﬂyx‘l-zr: |

(0'1'-
&= ey, &

It

i H-
<:? X = _‘3__
4yt
Soox = 8l
Question 9
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Slrcd:iona.{y ponr{! at x=3
> graph o:} derdvahve

G x-axv ar x =3

Page 7



Higher Mathematics Exam Solutions — 2001

Question 10

@ Gwen Y= leg, %
Wlwm'xa% Logavo a=2 = |,

W hen H:b¥ [,0328::(9 = zb:grzg

L b=3
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Higher Mathematics
Question 11

@ O CGede P: x’+y’~8x—loy +9 =0
Centre (4, 5)

Radis = V4245°-9

= /lb+25 ~ 6?1

:m:m

= 4J7 undts.

G) Distanc betwesn conheo of curcles

= \/(4.-(—13)L+ (5-(v|))L.
= \/bz-t- b

0
= V36x2 = 67 unids.

Sum of radic = L2+ 22
S Sumofrad,icg dustance between centres ¢ curdes

‘. Cuden Pard & tvudh.

2 s
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(b)

RADIWS

", Equalion 01 m%wir o

8—40 =m(x—-a)
Y- =1 ('X-(-q-))

3~| = X+ Y
'X-—*Jj +5 = O,
© S ujosﬁ;bﬁ:l}wj eq"“ &7l 'l:m'ﬂ.ent
g:‘ X +5
Inte equalion of curcle P...
'Lﬂgz—z«x -0y +49 =0

i (x+5) = 8x-10(x+s) +q=0

x4+ 2 410x +25 -Fx -10x -S0 +1=0

2x* - 8x -1 =0

@ x* — 4x —3=0
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Metficd 1. bLSCng the quad.rnfufo*mu&a

-h t 4=
e b_\/b-v46t(, whee p-o_g
24 =-¢
= -(-4) T \/(*u)‘-4x1 x(-’}’).
2 x|
= nrverm | owrE o eevies
2 2 :4‘\}—;
= kw3
2

Y ACETIE) QPPN
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Method 2 Compuhr'.j the square ...
’Jcl-Lt-x-B:O
'k,l—fo =3

2
X -bkx+ly = 8+

(x-2)" =12
xX-2 = IJI—Z
xX-2=T203

x = 2+2]3
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Paper 2

Question 1

(a) S‘t'na, X+ 2 w a.fad:ﬁY thenw x=-2 b a .

S22 I <l A
Re.mm.r\duf v O
A G2 Pl
-2k -10o =0
2 -3 ki Wige
el f = 4
cans femande’
2
b) When k=-5 thew  2x°4x ~5x+2=0_—Fom (0
(x+2)(2x°-3x+1) =0 oose
(142.)()(.--—!)(215_;):0
o X42=0 o X-1Z0 v 2x-l=o
X=-2 o x=| o~ =21
2

So  solublons are [-2} % ) 1:(

Question 2
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Question 3
@ U, = [-0i5u, - 360 U, = 2500
ojore bt s i
' On Yowr
(b) Date : I
o Amount Ou.tst‘andm:ﬂ ol cniatar. . .
Aprb st . £ 223150 2500 =)
May st £1971 .06 "O'Sxé&"o
Jun.v Ist £1700-~ 63 Emhm d‘n"'
J Ist I . presi g the
uly £l42¢ . 1w s
Auguat st Bll4T-53 b dusplagged .
October Ist £577 Tt
NO vernbper |5t £ 2g.. 3%

Pagm due av Ist Decomber
£286-38 + 1.5 uukesear

@ £290.43
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Question 4
Let ZABC be ©...
A(b,0,7)
7 —_ —>
BA. BC = ]E}H&lmG
' —
B(O‘s"b) c( o wse -67\. BC
4,5, * - T
,$.0) |ga|l 8|
-ﬁ
BA=a-b = g - so -
i L 0/ f . 18
Jez Jsz2
—> 4 0 4
=£-2 7 (5)“(5): (o)
O (% -6 Se 0 - co _‘< (4 )
> V322,
— -
A.BCL = 6xt4+ (-5x0) + Ix(-0) - 715 (u ldp)
= 2 —_ c
rre e or [+ 243
-1 (t 30p)

._" . 1
3 I - \/c‘+(-s)‘+.‘ - V3642541 = V62
|ec | ":'\/‘ﬁ-eroz*"("b)T =Vib+o +36 = JS2
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Question 5
Beosx’~ bsinx' = kws(x+a)

= keos xcosa — ksu~ x stee

E%Mhrg Cij,jth kiesa = } k- ﬂ: J—’

ksma G
’/S AV O W in lstatuadmd. _kS«qua: t—a_r\a.=.!ﬂ:£
= . Kissa & 4
3
— a-= a)
S , e
8eosx - bsunax = 10 e (x +36-9)
Question 6
[ (1%2)(x'v2)
- 2 ’ .
X -2\ Xt d x (xz-z)(xzwrz)‘f—-dgj&rcnaa:}
] 2 o Sciua,h‘l).
) - (xz)‘__zz
= ~bx ™ dx = 2w
oz 2T b
_ 3 X’ DA
= él x4 oc
z -L
= 2 "l-{'x
3
= :gl'l + —;—"- + C
Question 7

@ Md-pont of AB & (7, 2)
Eq/uﬁkori o:,f pcrpcnw
bisectiv o
x="1
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®) Mid-poink of AC cs (5,u)

_ Ye-Ya - b-2 _
mM_. =eA o -

®_ 2
Y-y g-2 6 3

’ - -3
“me' 2.

So equalion of perpendiculars biscdt o
H—b:'m(x*a\
Y-t = -3 (x-9)
@ 2y -8= —3x415
3x+23_23—'—“0

0,
@
Substhile O it @

(c) xX =71

3DL+Zj -23=0

2] +23 -23 = o0
Zg:'.': 2
y=1
S Ponk 5{ wkersection is (7, 1)

@ Contre of curde is (7,1)

Radius = \/(3‘7)21- ((n*l); @ :
= \/lz‘\’sl = \/2-6-

E qualion o cute o
(% _a)l“'(d-—b)L: r ¢

Ge-T1) e (o) 20
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Question 8

Sine aras are sdmnwtvﬁui,

|
Totul shadid axs =zj Yoo -y dax
e~ Joine

-2

\

g .

:2\“(1 .-312:..14'3)—(51_5) dx (I+l)(1-i)(1-3)

-2 2 (x=0(x-3)
2 ‘? = I,s-wx-3)c.1+3.
= x-3;-,l_143—57.+5 a x 2 2

N = x -3x _x+3

2 [ x?q 3)‘-2—61 + & da
-2
_ I
- [-!L;xq’" x” - 3x' 4 gx]
-2
N ZE;%—-I—_%H?) - (z{(—-z)*—— (~z)?-3(.z)’,,g(.2))]

= Z[ué_— (w +~2ﬂ12-1u\]
- Z(u (-—lb

2 x 2%

I

\

= 40% Squote ks
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Question 9

Given A:Aoekt
Whin t =15 A=24, it dewble the area overed

Question 10

Given éid-: Ssn Ax
dx

3 = J35va2x d x

- 3cos2x +C.

\i

2
5
When x=2w
*Th \r°'3c—°~‘(25¢)+c ws%ff_:.m|50
334—3 2 :-wssdg
=-3 ST 4c . G
2 © N
= -3/ - 3B
I(E Te r
SD C—f*\ri"g- :J_. ‘[___j ‘ '_.:___§ \!__-’_g_
K] 4)’3"“‘,_ - Y cos 2x +
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Question 11
@ Roots are %=~ and x=p
Equaliow of the parabela & of the formn
Y = klx+O(x-p),
S (0, p) liss onthe parabola...

(b) At Pom,t Q;f m:berw:bm

BPA\QA&..A g 3m~aa\rr

P-I- (P--l)’x-—xL: x + p
xz-f’k—(p-n)'x +_/f;/~:o

%1+(i-p+;) x =
x%(z-p)x =o
us“;‘_‘l b~ 4ac =o
@’P)t-tr—xlko:-o

@-p)*=o
So p= 2

Page 19

Exam Solutions — 2001




