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GENERAL INSTRUCTIONS TO MARKERS

It is very important that all markers should adhere as closely as possible to the marking scheme. In many cases.
however, candidates would use alternative methods not specified in the marking scheme. Markers should be
patient in marking these alternative solutions. In gencral, a correct alternative solution merits all the marks
allocated to that part, uniess a particular method is specified in the question.

In the marking scheme, marks are classified as follows :

‘M’ marks ~ awarded for knowing a correct method of solution and attempting to apply it;

‘A’ marks — awarded for the accuracy of the answer;

Marks without ‘M’ or ‘A’ — awarded for correctly completing a proof or arriving at an answer given in the
question.

In marking candidates’ work, the benefit of doubt should be given in the candidates’ favour.

The symbol should be used to denote marks deducted for poor presentation (p.p.). Note the following
points:

(a) At most deduct 1 mark for p.p. in each question, up to a maximum of 3 marks for the whole paper.

(b) For similar p.p., deduct only 1 mark for the first time that it occurs, i.e. do not penalise candidates twice
in the whole paper for the same p.p.

©) In any case, do not deduct any marks for p.p. in those steps where candi:ates could nut score any marks.

(d) Some cases in which marks should be deducted for p.p. are specified in the marking scheme. However, .
the lists are by no means exhaustive. Markers should exercise their professional judgement to give p.p.s
in other situations.

The symbol @ should be used to denote marks deducted for wrong/no units in the final answers (if applicable).

Note the following points:

(a) At most deduct 1 mark for wrong/no units for the whole paper.
b) Do not deduct any marks for wrong/no units in case candidate’s answer was already wrong.
Marks entered in the Page Total Box should be the get total score on that page.

In the Marking Scheme, steps which can be omitted are enclosed by dotted rectangles ! . :

whereas alternative answers are enclosed by solid rectangles I:] .

(a) Unless otherwise specified in the question, numerical answers not given in exact values should not be
accepted.
(b) In case a certain degree of accuracy had been specified in the question, answers not accurate up to that

degree should not be accepted. For answers with an excess degree of accuracy, deduct 1 mark for the
first time if happened. In any case, do not deduct any marks for excess degree of accuracy in those steps
where candidates could not score any marks.

Unless otherwise specified in the question, use of notations different from those in the marking scheme should not
be penalised.

Unless the form of answer is specified in the question, alternative simplified forms of answers different from those
in the marking scheme should be accepted if they were correct.
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Solution

Marks

Remarks

_________________________________

_Qx+1)2x)-x%(2)
O 2x+1)?

_ 2x(x+1)

C@x+1)?

IM+1A

1A

Accept equivalent forms

Alternative Solution
d  x?
dx 2x+1

=2x(2x+ )7+ x2 (=) 2x+1)2(2)
X 2x?

Al (2xeD?

_ 2x(x+1)

C@x+1)?

IM+1A

1A

IM for product rule
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Solution Marks Remarks
Let u=3x2+1.
du =6xdx 1A
J- X dx= J'L(d_u) 1A Omit du in most cases (pp-1)
\/3x2+l 16 ,
u?
]
= J.-}-u 2 du
6
) —t] 1 |
[ 7 U S n _ n+
=g 7 *e i cisa constant | M o f RN
-+l Awarded even if ‘¢’ was omitted
i
=—u? +c
1 i3
=§(3x2 +D2 +¢ 1A Withhold this mark if ‘¢’ was omitted
N ve Solution (1
Let v=\’3x2 +1.
1A
dy=—% _4x
\/3x2+1
E.- X dx= ldv
i 43x2 +1 3 1A
l frm T
=3 V+¢ | cisaconstant : IM
1
=§(3x2+1)2 +c 1A
Al ve Solution (2]
j X dx
3x% +1
' j' ! [ld (3x2+1)] 5 IA+IA | 1A forde —>d (3 + 1)
i T aile :
' i H
b Gxten 2 R ,
==+ ! c1saconstant 1M
1 6 1 [ A '
: 3! E
1
=%(3x2+l)2 +c 1A
4
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Solution

Marks Remarks
YA
3. (a) The coordinates of M are (h +4 R L) . 1A
2’2 f M
4
(b)  Let the coordinates of M be (x, y). Q/ P
_ h+4 C
2
_k
2
h=2x-4 . .
IM For expressing in terms of x, y
k=2y
Since (h, k) is a point on C,
2x-4)2 +(2y)* =4 M For substituting into C
4x? -16x+16+4y? =4
x2+y?—4x+3=0 1A Accept equivalent forms
4
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Solution Marks Remarks
4.  Generalterm = 8C,(2x3)“"(l)' 2A OR = sc,(l)““’ @x3)
X X
= 4C, (24" ) MY = ,C, ") x*"8
24-4r=0 IM 4r-8=0
r=6 r=2
Constant term = 3C (2%%)
=28(4)
=112 1A
l e Soluton L
! | 1 1
(2x’ +;)8 =(2x°)} +5C, (2x3)7(;)+8C2(2x3)6(—;)2 + 1A+1A | [1A for 8C6(2x3)2(;)6

i 1 1A for other terms (can be omitted)
125700 () +4Ci ) () +

1
§Cs @) (D) +sCe@Y O° |+ .
X

=(2x3)® +8(2x3)7(%)+28(2x3)6 (l)2 +
p e

56(2;;3)5(1)3 +70(2x3)“(l)4 +
X X

s6(2x°)° ()° +|2822 72| + .-
x X

Constant term = 4C¢(2)? IM For choosing the correct term
=28(4)
=112 1A
Al ve Solution (2
4
xd + 18 = X _*ls
x
_+2xh)?
8
=::;;-[l-ksc,(2Jc4)+z;C2(2x4)2 S 1A+1A ||1A for ;]8-,;C2(2x"')2
1A for other terms (can be omitted)
Constant term = 4C,(2)* IM For choosing the correct term
=28(4)
=112 1A
-4
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Solution Marks Remarks

1-i 1-i 1+i

_1+2i+i2
2 n 3
=i = cos ;+i sin ?(Accept degrees) 1A
Al ive Soluti
T ..
1+i \E(coszﬂsmz)
1-i 1A

s/i [cos(- %) +isin(— Z—)]

r ..
=COS—+1ISIn—

1A
~ 16
(b) 2:;15 =9 -9 1A
=z'6(l—i) IM For using (a)
=1-i 1A
erative Solfon (T
~16 .
=R s iA
=i +i) M For using (a)
STy
=-i(l+10)
=1-i 1A
liermative Solion
10 [\E(cos%+isin%)]'6
= 1A
A=0% (a(eost-Zy+isin¢-Typ
_ (ﬁ)“(cosém +isin 47)
(2)" os(~ 25 ) sin(- )
=2[cos (4n+l—i—)+isin (4;:+—4-)] M
n . . 2
= V2[cos (- 3 Hisin 1A Accept /2 (cos %— isin %) ,
= .. Ir
ﬁ(cos(T+151n —;4—)
- R
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Solution Marks Remarks
OR =
6. (a) sinx+cosx=\/5(—l—sinx+Lcosx) rc.:oso !
J2 V2 rsind =-1

= ﬁ(sin xsin%+cosxcos£)
n
2 cos(x——
( 4)

L r=42, a:—iﬂ (~45°) 1A+1A

(b) sinx+cosx=+2

J_Z-cos(x—%-)=\/5 IM
cos(x —f—) =1
x —% =2nrm '_—Cz__-l_;_-a_;.l'-éz_e-_g-gli' IM For x=2nrta
x=2nmw+ %:— 1A Accept degrees
x=2nm +45° etc (u-1)
Al ive Solution (1)
sin x +cos x = /2
«/Esin(x +—Z—) = JE M

n
sin(x+—) =1
( 4)

x+-’£—=2mr+—’2£ i 'n is an integer | M OR x+%=mr+(—l)"(—’25)

x=(n-%)n+(—1)"(—’25)

nw
x-—2mt+-; 1A
TS TITETS

sinx+cosx=w5

(sinx+cosx)? =2

sin? x +2sin xcos x + cos? x =2

sin2x =1 IM For sin?x+cos’ x=1&
2sin x cos x = sin 2x

2x =2nn +% M OR 2x =nxz+(-1)" (%)
Since sinx+cosx is positive,

nmw N .
x = nm+2, where nis even. 1A = —+(-1)"(>) (nismultiples of 4)

4 2 4
i
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Solution Marks Remarks
7. x—(l+sin y)* =1
Differentiate with respect to x :
. d
1-5(1+sin y)* cos y—2. =0 1A+2A | 1A for L (xyand L 1),
dx dx dx

2A for —d—[—(1+sin 1
dx

Y ive Solution (1]
x—(1+sin y)* =1
Differentiate with respectto y :

dx . 4 d d
—-=5(1+ =0 1A for — —
0 (1+siny)” cosy 1A+2A or i (x) and dy()’

2A fori[—(nsin "]
dy

Al fve Solution 0
1

siny = (x-1)5 -1

Differentiate with respectto x:

1A

dy 1 -a/5
cosy—=—(x-1
Y35 (x-1

1A+1A 1A for LHS, 1A for RHS

Put x=2,y=0:
1—52-=
dx
dy 1
et AL IM
dx 5
Equation of tangent is
y-0_1
x-2 5
x-5y-2=0 1A Accept equivalent forms
5
8 (@ a-b=|allb|cosh
= 4(3) cos 60° 1A
=6 1A
) (a+kb)-(a-2b)=0 IM
G-G-2a-b+kb-a-2kb.b=0
4% 4 (k-2)(6)-2k(3)> =0 1A+IM | 1A For @-a=160rb.5=9
IMForda-b=5b-a = Ans. in (a)
4-12k=0
k= % 1A Omit vector sign in most cases (pp-1)

Omit dot product sign more than once (pp—1)
.y a
6 | a*, —5- etc. (pp-1)
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Solution Marks Remarks

_x2 +2x+8

x-2
px—-2p=x’+2x+8
x? +(2-p)x+@8+2p)=0 IM+1A 1M for transforming into an

quadratic equation in x

Since x is real,
discriminant = (2 - p)? -48+2p)20 [ M A>0 — no mark
pl-12p-2820
(p+2)(p-14)20
p2l4 or p<-2. 1A

2 2
ox +2x+82l4 or X +2x+8s_2

x-2 x-2
{1pl214 or [pl22 | IM

2

x°+2x+8 >2

x=-2
6
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Solution Marks Remarks

10.  Let the equation of the family of straight lines passing

through 4 be
(x+y-S)+k(x—3y)=0 E::k:_;gfga:l::_: M OR k€, +kyt, =0,
Qk+1)x+(1=3k)y—5=0 ----- *) M ki€, +2,=0.

Distance from the origin to the line

= (2k+1 (0 +1-3k) (0) _SI _ IM Omitting absolute value signs (pp—1)
Jeksn?+a-30? |

-5
J(2k+1)2+(1—3k)2|

l -3 =2 1A
Wek+n? +a-307 |
25 = 4(4k% + 4k +1+1-6k +9k?)
52k? —8k-17=0

k= 7 or 1
26 2
Put k=1L and -+ into(*):
26 2
the equation of the two lines are
12x-5y-26=0 o 1A Accept equivalent forms

and y-2=0. 1A

OR (2x-3y)+A(x+y-5)=0
QR+A)x+(A-3)y-54=0
| s
|\/(2.+,1)2 +(A-3)?
174> +84-52=0

,1:22 or -2
17

=2
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Solution Marks Remarks
l 've Soluti 3
x+y-5=0
2x-3y=0
Solve the 2 equations : x=3,y=2. 1M

Let the slope of the line be m.

Equation of a line passing through A4 is 24 _z =m
x —

mx-y+(2-3m)=0{ 1M
Distance from the origin to the line

m(0)-0+(2-3m)|

M
yn?et | y |
Omitting absolute value sign (pp-1)
_|2-3m
\/ +1
=2

m2
2-3m
Jm? +1 l

2-3m)? =4@m? +1)

Im? -12m+4=4m> +4

1A

Sm?-12m=0
m=0 or 12
5
The equations of the two lines are
12x-5y-26=0 1A Accept equivalent forms
and y—-2=0. 1A
Al fve Solution (2)
x=3,y=2 IM Same as above
Let the equation of the line be Ax+By+C =0.
(34+2B+C =0 IM
) C
= 1-2
4vA42% +B? IM

‘}ﬂ =2 1A For a correct equation in 2 unknowns
A +B?

942 +124B+4B* =4(4* + BY)
A(SA+12B)=0
12B

A=0or A=-———
5

The equation of the two lines are
12x-5y-26=0 and y-2=0. 1A+1A

2001-CE-A MATH-12
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Solution Marks Remarks
. X<
y—-2
2 __2<0 IM
y=-2
-y+4 <0 1A
y-2
fe m e e e e
' — 4 !
P4 >0 :
1y -2 i
S(y—4)(y—2)20,where y=#2 i
y24 or y<2 1A y24 or y<2 —no mark
Al ive Solution (1
Y <2
y-2
Multiplying both sides by (y-2)*,
Y(y-2)<2(y-2)%! wherey #2 ! M
yi-2y <2y’ -8y+8
y2-6y+820 1A
-2 -820
y24 or y<2 1A
Consider the two cases : (i) y>2, (ii) y<2. 1M Accepting including ‘ =" sign
Casel: y>2
The inequality becomes
y<2(y-2)
y24
Since y>2, " y24.
Case2: y<2
The inequality becomes
y22(y-2) 1A Both were correct
y<4
Since y<2, . y<2.
Combining the two cases, y >4 or y<2. 1A
2 <
2% -2
Put 2* =y.
Using the result in (a),
2* >4 or 2* <2 M
x22 or x<I _1A+]1A
6
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Solution Marks Remarks

12 For n=1,LHS=1(2)=2

RHS:%(I)(I+1)(1+2)=2=LHS |
.. the statement is true for n=1.

Assume Ix2+2x3+3x4+ .- +k(k+1)-—k(k+l)(k+2) i

Then lx2+2x3+3x4+ +k(k+1)+(k+l){(k+l)+1}

—gk(k+l)(k+2)+(k+l)(k+2) 1

%—(k+1)(lc+2)(k+3) | 1

the statement is true for a'lfposmvc mtegers n. 1 Not awarded if any one of the above
marks was withheld

Ix3+2x4+3x5+4+---4+50x52
=IxQR+D+2x@+D+3x(@+1)+---+50x(51+1}

=(Ix2+2x3+3x4+---+50x5D)+(A+2+3+---+50) 1A
= %(50) (51)(52) + %(1 +50) (50) M For using the above result
=44200+1275
= 45475 1A
Al ve Soluti
1x3+2x4+3x5+---+50x52
=2-Dx3+@-Dx4+(A-Dx5+---+(51-1)x52
=(2x3+3x4+4x5+--+51x52)-(3+4+5+--+52) 1A

1 1
= ['j’ GDG2)(3) -1x2] "5(3 +52)(50) IM For using the above result
= 468501375
= 45475 1A

B

2001-CE-A MATHﬁ4
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Solution Marks Remarks
3. @ {y; mx+2
Yy =x
(mx+2)% =x M OR y=my2 +2
m?x? +(4m-1)x+4=0 ----- * my* —-y+2=0
Since the line intersects the parabola at two distinct
points,
discriminant A =(4m-1)? —4m>(4) >0 M A=(-)*-4m(2)>0
16m* —8m+1-16m* >0
m< 1 1
8
3
(b}  Let the coordinates of 4 and B be (x,, y1) and (x,, y3)
respectively.
m m
- +
OR 5o d-4m VA OR y=1_JZ
— 2 m?> - 2m
. x coordinate of mid-point = 1+ 22. y coord. = 2y 2
1-4m 1
= 1A = —
2m? 2m
y coordinate of mid-point = mx+2
=m (l 4m)+ 2
-1 1A
2m
1- 4m
. the coordinates of the mid-point are ( , -——).
3
(c)  Slope of the perpendicular bisector of 4B = 1 X L
m .
N
1
-3
1—4”1 m n
0- »x
2m? ©
oL L 1zdm, 409
2m m 2m?
-32m*)-m? =1-4m
6m* +m® -4m+1=0 1
-CE- ’
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Solution Marks Remarks
N Ve Soluti
1
Slopeof L =——
m
Equation of L is 3
y+3_ 1 _ b
y m Yam
LM L 1-4m T om
2m?
x+my+3m=0
. 1-4m 1.
Substitute x = om’ 4 “om J Substitute x=0, y=-3.
LA (=) +3m =0
2m 2m
(-4m)+m? +32m*)=0
6m* +m? —4m+1=0 1
(m+1)(6m* =5m+1)=0 1A For finding one factor
(m+1)Bm-1)2m-1)=0
m=-1,% or 1. 1A
3 2
From (a), m<l som=-1 M For using (a)
The equation of L is
1 -1, 1-4-1 y=(=3) 1
y-gm = Hix- X -
2-) D) 2(-D x=0 -1
y=x-3. JA
5
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Remarks

Solution

Marks

14. (@ OR= SOP+roQ
r+s
If OR = mOP + nO_.Q , comparing with the above

expression,

and n=
r+s r+s

m=

® (@) oG=

(ii) OY = kOG

=£5+-315
4

Using (a), §+~3—I£ =1

2001-CE-A MATPﬂ ﬁE y Eiﬁ %ﬂﬂ

1A

IM

2M

1A

IM

IM

1A

g

For expressing b in terms of 4, 0z.
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Marks Remarks

IM

IM

1A

Let Z=AE.

3 A

—t;—Z‘=TA_B:+—A—O.

IM

M

1A

@

2001-CE-A MATH-18
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Solution Marks Remarks

A e Soli

In ABZY and ABOA:

ZZBY = ZOBA

B L1 (since o7 =13+ 85) sroBEL

BA 17 7 7 YA ZO0 6

BZ _ Since h M

B0 -7 Sinceh=2) So ZY // 04

1. ABZY~ ABOA (ratio of 2 sides, inc. 'L')'E i (converse of é&ﬁél’r’a’tf&si'.

So_ZYis parallel to 04. __ 1

+(Corr. sides of similar As) |

-9
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Solution Marks Remarks
15.  (a)
() RP=x? +22, PO=\x* +?, OR=}? + 22
2 2 2
cos 2PRQ = RE_+OR - PO
2(RP)(@R)
=(ch+22)+(y2+zz)—(xz<1-y2) IM
21/x2+22 \ly;!~0-z2
2
z
= 1A
\/ch+z2 \/y2 +z?
(i) S =xz, S, =Ly, 5, =L
155% %2 2’0” 3 2)’2
sin ZPRQ = o2+ +2) - o M
N Jy + 22
S, =-1—(QR) (RP)sin ZPRQ
_1 {_“—‘y e ,_—J(x +zz)(y +z) 74 M
Jx +z2 Jy + 2
=%\/(x2 +22) Gr+zh)-2* 1A
S42=%(x2y2+y222 + 2%x%)
=\ (YE2 B2
—(2) +(2) +(2)
=82 +5,2+8? 1
6
() E H
!
i
i
F N,
’1/—-- C
2 L
/”’ 3
A 4 B
(i) Volume of ABCG = -;-x base area x height
=-!-x(%x4x3)><2
1A
2001-CE-A MAT .
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Solution Marks Remarks
(ii) Using (a), area of AGAC = J(4 ; 2y, 2 ’2‘ 3. ¢ ’2‘ 32 1M | For using (a) (ii)
=61
Let 4 be the perpendicular distance from B to plane FAC.
Considering the volume of ABCG,
T Weln=14 M
12
h=—
J61
Let & be the angle between 4B and plane GAC. 1A For identifying the angle
sing = 4 (can be omitted)
AB
_ 12/ 4\[6_1 M
@ = 23° (correct to the nearest degree) 1A
6
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Solution Marks Remarks
5 5
16. (a) Area = j ydx =2j- ydx
s 0
5 x2 b
=j 341 -—dx IM For A=} ydx
_s 25 .
Put x=S5sinf.
dx =5cos@déd
x )
Area = ﬁ 3"1—%(5 cos 8d8) 1A For integrand only
2
R
=15 | cos6do
2
Rl
=15 2‘ %(Hcosw)de 1A For c0520=%(1+c0526)only
3
=l—5 0+—sin29]2 1A For [0+lsin 29] only
2] X 2
2
15[ = 1.
=—| —+—sin 7 +———sin(-x)
212 2 2
15
=3 o
i T
-
(b) Volume = r zyldx = 2] zyidx
-5 0
S x? b
=7tj 9(1——2?)dx IM+1A | IMfor V= J ryldx,
1 a
s 1A — for integrand only
3
=9 [x - ;—5:| 1A For primitive function only
-5
= n[5—122+5—£]
75 75
= 60x _JA
4
(c)  Capacity of the can
= Base area x height
= (%’Exz)x(ﬁx@ IM+1A 1M for base area = 2 x Area in (a)
1A for height
=360r _1A
3
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17.  (a) Thecentreis (+/3,1) (OR V3 +1). 1A
The radius is Jg . 1A
2
(b)  The position of O is shown below :
Imaginary
' 3
1A For identifying position of O
» Real
Let A denote the centre of C and @ be the angle
between OA and the real axis.
0= +1? =2
0Q =04+ AQ
=2+ ﬁ IM For evaluating OQ
tan g = 4 IM For evaluating argument
V3
==
6
.. the complex number represented by Q is
(2+43) (cos%+isin %) =3+ %) +(1+ _‘/25) i IM+1A | Accept degrees
2001-CE-A MATH=; ;
"HpREFZA  FOR TEACHERS|{USE ONLY



N BR 3 G 2 RS FOR TEACHERS' USE ONLY

Solution Marks Remarks

N ive Solution (1
Imaginary
A

1A For identifying position of Q

» Real

OA = \/(Ji)z +12 =2

00=2+43 IM
Let the coordinates of Q be (h, k).
By similar triangles,

04 __1

00 h k

2 2

and

2+J§=—’1_ 2+J§
3

3
A=A+, k=1+2
A 2 2

.. the complex number represented by Q is

1A
(./§+3)+(1+—‘/§-)i.
2 2
Al Ye Solution (2)
Position of O 1A Same as above
Equation of C:(x—«ﬁ)2 +(y—l)2 =3 }

IM+1IM

x| —

IM For setting up the equations

Equation of O4 (OR 0Q): y= %x of C and 04

(x-¥3)’ + (-1 =3

1
y=—x

V3

i
x-V3) +(—=x-D2 =3
B M

4x? —83x+3=0

=8J§im

8
=43 +—;— or 3— —z— (rejected)

For solving x

1 3
y= 7—;(\5 +'5) M For finding y

3

=1+—

.. the complex number represented by O is

1A
(ﬁ+%)+(l+3/2—§—)i.
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N ive Solution (3)
Position of Q 1A Same as above

Since O, 4, Q lie on the same line
let the complex number represented by Q be

r(V3 +i). M

r(ﬁ +i)- (\E +i) l =43 IM For substituting into the equation
|r-D W5+ |=43
(r=1)? (4)=3 M

V3

r=1 +T or 1-—3/—2—i (rejected)

.. the complex number represented by Q is

3 .
(1+§)(J'3'+:). 1A
. B
(c)  The position of R is shown below (OR is a tangent

to(O):

Imaginary

4

1A For identifying position of R
» Real
Let S be the point of contact between C and the
imaginary axis.
OR=0S =1 IM For evaluating OR
ZAOR=s408=2-Z
2 6
=z 1M
3

Angle between OR and the real axis
_ (4 _ V(3

3 6
=z 1A

6
.. the complex number represented by R is
cos(—£)+isin(-£) = .‘_/_.3_._ 1, 1A
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Al ive Soluti
Position of R 1A Same as above

Let the equation of ORbe y =mx .
{(x—JE)z +(y-1)2=3

y=mx
(x-V3)? +(mx-1)? =3

(+m*)x? - @2m+243)x+1=0 ----- *)

Since OR is a tangent to C, 1M

A=2m+243)2 41 +m?)=0

4m? +83m+12-4-4m? =0
1

"="F 1A
1
tana = ——
)
n
a=—-— 1
6 OR Substitute m = —— into (*)
NG
OR=0S=1
IM ix2—£x+l=0 M
3 3
ee¥3 LB 1
27T T R 2T 2

.. the complex number represented by R is

1A

T, .. %3
cos(— —6—)+ isin(— 3-) .
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18. (@) (i) f(x)is increasing when 0 <x<4and 8<x SIOL 2A OR O<x<4or
8<x<10

Any one correct — 1A
All correct — 2A
(ii) From Figure 5 (a), f'(x) =0atx=0,4 and 8.

As f'(x)changes from —ve to +ve as x increases

through 0 and 8, f(x) attains a minimum at x =0 1A for the 3 x coordinates
and 8. 1A+1

As f'(x)changes from +ve to —ve as x increases
through 4, f(x) attains a maximum at x=4.

1 for the explanation

(iii)

1A+1A 1A for the 3 turning points
1A for shape
6
(®) Ya
= :
H i
= :
1 H -
1 1
H |
: \ . L,
2 O 4 8 10 1A+1A 1A for £*(4) <0 and £"(0)&
" f'@8)>0
y=r'w | 1A forshape
2
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© () gx)=f(x)+x
g'(x)=f'(x)+1. ----- ¢))
VA

y=8'(x)

IM+1A IM for translating vertically upwards

P An

(i)  Differentiate (1) with respect to x :
g"(x) =f"(x).
Since f“(x) = g"(x), the graphs of y = f"(x) and| } 2A
y =g"(x) are identical. The student is incorrect,
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