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Since lx-l | < 3 =r -3 < x;{<
Thus,AnB:(_2,0f. (t

< -Z or (x - 2) > 2 + x I 0 or x ) 4" wehave

3 > -2 1x 1 ,wehave B - (-2,4).O

B' = (-6,-2lut+,-l.O
Thus, A rJ B' = (-m,0] u [4, m).

$..€t d # b* sS s n*f sffi ,S, W &\# *8i {s fu , '

Al&s,& I") #', , ."4\#* \ d, [J _

(Double complementation)
(Commutative law)

-(AnB')nC'
=An(B'nC')
-Ai(BvC)', (De Morgan's law's)

- /\(B u c)
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SeewthMtk #*glv#,*d p,, .{#vr}w

s&e, d W,f #*e$-'t* *&lm rr is enrem"

(p + qDtU<+ r) and p + (q V r) have the same truth-
qandr.( s )
propositibii @ + q) v (p - r) and, p + (qv r) are

Let pt n3 *5isodd,andr.--\
q I nis even. \y

Since, p = q and -q - -p are loglA(ly equivalent, we need to prove:
nisodd +n3 +5 iseven. (, )

Letnbe odd. \-/
nisodd +n=2mt1 forsome mEZ.O
Thus, n3 + 5 - (2m + 1)3 * 5 - (Bm3 + tTmz * 6m + 1) + t-r:2(4m3*6m2*3m+s)( s )

= Zp,where p = 4ms * 6m2H* + 3 e Z
Therefore, n3 + 5 is even.

Hence the result.
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2logsx *lo1.' 1u = 3 + logg xz *logsy :3 --- (1)
since logsx2 = loggg xloge x2 +logsxz --logt32 xloge x2 +logsxz =zloggxz,
from (1) we have irofrx2 +logry = S + log3 x2 + Zlogsy = 6al

+ log3 xz +logrv2 = 6 \7
+ log3 (x'y') n+x2y2 =36. --(2) (, ( r )

zx+s -gv+1 - 0 + 2x+3 -23(tt+t) = 0 = x * 3 _ 3(y+ 1) + * _ 3yj. 6y
From (2) and (3), (3y)2yz : 36 + 3'y* = 36 + y = 3,since y > 0n
Thus.x=9. \,

ffirld.*]l rm;fi ed s .,&&, .M s

*.1+4-y) o = -(x+1)(T:2) > o.x-r x-7 (#-1)

Number line for the problem is as follows:

x(-1 x=-1 -L<x<1 x=1 1(x<2 X:2 2<x
sign or#$2 -0 Undefined -0 (-)(+)(+)

(+)
: (-)

The solution is the values of x satisfying the inequalities x < -1 or1 ( x s 2.

Page 3 of 20
7 - Mathematics | (Marking Scheme) New Syllabus I G.C.E.(A/L) Examination - 2019 | Amendments to be included.



Department of Examinations - Sri Lanka

f (x) - x3 + ! and g(x) = ax + b for x € IR, where a ffidb arc realconstants.
Thus, g(0) = b and f(0) = t.

f(s(o)) = 2 + f(b) =2 + b3* 1 = 2 = b3= 1 + b = L.--(1)O
s(f(o)) = 3 =a s(L) = 3 + a * b - 3. -- (2)

Confidential

From (1) and (2),wehave a - 2.()
Thus, g(x) - 2x * I. \y
Since g(x) is a linear function of x on R, g(x) is a bijection on IR. Thus g-l(x) exists on
IR.
'[-ety:gQc)=2xl!. A
!=2x*1+ *=)(y-r).\7

Thus s-1( D =l(r - ,)O
1# s W# ffi$. ffid tu €f tu #,a#d#.

Tw tr*sr$pw *r *s e &sfffi{$$*#tk
i*ffi

A: (1,2) and B : (9,8).
Let P be the mid-point of line joinlgg the points ^4 and B.

rhenP =(+,T)=(s,s). (i
Gradient of the line joining the points A and B - Y =!.
Therefore, the gradient of the perpendicul ar to AB = - 1.

Thus the equation of the perpendicular bise

+ 4x t 3y:35.
AB =t(e - r)' + (8 - 42i - lB2 + 621;

rhe area of the square ACBD = 4 xEGot) r (ir")]
= 4 xIlG" 10)(; x
= 50 Square units.
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l-s /S€) v#ftwb e
Sfoffia; sM*
Wffi vslrm fiu* a #*

1..l* 
It i* s*vs*! tur



p. The ar@ds wffia M6fE[&l xmarxd
&wis$fiS.M.ffxlg ss qf$"ry*d m

& S&*s w*sei.

Given that, x is the length of a side of the square base and h is the height of the closed
rectangular box. ,^.

Given that2xz * 4xh= L00 m2 and#= tms-7.
Differentiating with respect to t,

&,W#M s* Wk p Mffie ltu*r$*+y*?.

Solving the curve y = (x - 2)' and the line 2x # y = 7 we get:

7 - 2x = (x - 2)' + 7 - 2x = x2 - 4x * 4 + x2 - 2x - 3 = 0 + (r + 1-)(r - 3) = O.

+ x = -L,3.
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2x * y = 7 meet at the points A: (-1,5) and

v

+ __-(1)6
V

4 * = -g-r-'.fiavv

Thus, the curve y : (x - 2)' and the line
B: (3,1).,4

\-/
2x+y:7.

v - (x -z)2A = (-L,5)

P = (3,1)

M

Required arcaS = Area ABNM- Ilrf* - 2)z d.x

- ){tu + BN) x MN - Ilrt* - z)'
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= )rs2x n - L1 g_rfl'_,: !2- 
L, ct + zD]: 

so



,(a1 fiwp & x kee ffi &e. tso h
fs tk &el

& ia ffi m ia & fr**#e, *hs

f,ffi *r* mr w wm wW wwm$

{ks tr w&
6) wh
$ilM

&) {f*rg,Wh {nt&*, M s ffie *s *
s t$n ss_ fltr

{$} *{+q6* r+*

*ip"+a)]ng'
{*$}Y *{Pn*},-*" #}
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(a) Let Et be the set of students who passed the first pre-qualifying examination and E2

be the set of students who passed the second pre-qualifuing examination.Q;

Letn(E) : x and n(Et n Er) = Y.

Given that, the number of students passed in the first examination is equal to twice
the number of students passed in the second examin{'

n(E) - Zn(E) > n(E)i;;:"""" 
e^arr.uiilron? r'e"

\-,
The number of students who passed exactly one examination is 70 gives

n(E) + n(E) - 2n(\ n Er) - 70 + 2x * x - 2y = 70.
+ 3x - 2y - 70. --- (1)

Therefore, \-/ \%.
the number of students passed in the first examination n(E) = Zx -- 60, ( 10 )
the number of students passed in the second examinationn(E) = x :30, anH
the number of students passed both examinations n(8, n E2) = v - tg.

) we get
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(b) (i)

Confidential

p q -p _cl -O)-D pA(-q--D) [n n (-q - -p)1+ o
T T F F T T T
T F F T F F T
F T T F T' F T
F F T T T F T

5 5 5

p s -a p+g pA(n-q\ lp nfu =r q)l n(- q)
T T F T T F
T F T F F F
F T F T F F
F F T T F F

5 5 5

1S

(ii)

Since, the truth value of the compound proposition Ip n (p =t q)] n (- q)
is false for all possible combinations of truth values of p and q, A
[p n (p =, q)] n (- q) is a contradiction. (, \/ 

td

(iiD

The compound proposition -
contradiction. 

@

(p n q) =t (p v q) is neither a tautology nor a
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ta) Using the pee d , Ffflra M

*qr 
*ftr*I)* +g#*f) R# ,rr,€f.

tb\ Lm 'V, = ftr r€#,

{}hs V" * 'fsr Yffiff',

N

fu$ Vu * f*r eEgt,"

l6

X u3)"
r&

Letn: t-
ThenlHS:2|=r(612 -Zr - 1) = 6-Z-!- 3 and

RHS:L.(2+2-L)=3.A
Thus, the result is true for n = !. qy
Assume that the result is true for n = p, i.

Zl-=r(or' - 2r - r) : p(2p2
Now consider the case n - p + !.

z!'!-i'"1'fitir';!i-p{zp+3}

+{4(p+I)2-2(p+1)-1}
= 2(p * t)'(p + 1) + 2(p + I)2

+{-p(zp + 3) + 2(p + I)' - z(p + 1) - 1}
: 2(p + L)2(p + 1) + 2(p + t)2 - (p + 1).

(b) Given thatV, = #for r € Z+ .

Now consi det'*'r+2 T+7'

r+7 r (r+t)2 -r(r+z)

(a)

o

r+2 r+7 (r+r)(r+z)
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mr r+L r
Thus, V, = #- *rfor r € Z+

Confidential

,, -2 
I

v1 - - - -
2

?, ')
l/, ="--Z"43

43
Vt =---'54Y

When r = L,

r=2,
r --3,

r =n-2
r=n-L
r =n

Adding n equations, we get Z?=rV, -+ -:= 2(n+t)-(n+2)
z(n+z) fot n € T,+,

o
(3)Zl2aev, + 3) - zl1'2"v, +Ll2e

= z{Zl2rv, ->l=LV,}

o
-zfL6 -rl +rrL!6+2 5+21

= rl,+- il + ::

- n +2*-
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(a) Since a2 -4 x 1x (-I) -a2 +
x2 + ax - | - 0 are real and distinct.

Since a and B aretheroots ofthe equation x2 * ax - L - 0, we get u * F = -a
andaP - -1. 

O
LetA=2q,*1andB=28*t.

$. {,et *ffiK qf w .d+x*s*l** a;e

[.xg cx ssd S h ..Y*M k *m+t msd + { *s it*

{*} LM /{"r}*d+ *Ptrir"€' P 'q, w
&s & (s*i* *s -1* #-& *w * d " .ffir*<l th*

efp 6-

Afw. ffie li ilf

@' f};:-:'=if l r' :: -,lu] = P : -4, q = -Lz @
Now /(x) = x3 + 3x2 - 4x - L2. --- (4) nI?
Since, /(x) is a cubic polynomial with the coeffrcient of x34guals l, we can write

f (x) - (x - 2)(x - a)(x - b), --- (s) ari
where a and b are the remaining roots of /(x) = 0.

Comparing coefficient of x0 in equations (4) and (5) we get

-Zab:-12+ab-g---,t 
@
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"orop*ro, 
coefficient of x2 inequations (a) and (5) we get

-2-(a+b) =3:, a*b --5 --(7)A
\-/

Solving (6) and (7) we gat d = -2,b - -3 or q = -3,b - -2.

t*!it i i:::113_o -trla.^
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{m} I".** &€ R. TYw. .$f *ry nd -ssr in &e d tl * €rs
t(. x V.

tS) Bg $g, Ss, d x 5' Sd'*n valw
{l * fi}S}b"

Af; fu e6?d qf avenry rMt & e**. @ pnp*

b M# lffig $.itl M M ,NrsW $sft ir*
R*"ffiffi pwr
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723-r (0.1;z:-r

o (0.1)0 +"cr, T1 (0.1)r *"cr, T2 (0.L)2 +23cro 73

(ignoring powers of 3 and higher, in 0.1)

Confidential

3.

!1, we get 23Cu kzo : "C, k"1 5 )
. 23! 231 , .,,'^.. \-/

(b) (!.7)" : (1 + 7 x 0.L)23

(0.3)" = (1 + 7 x (-0.1)),tfl
23 \-/

: t 23Cr 723-r (-0.1;tt-'L
r=0

z "cr, 70 (0.1)o -"cr,71 (0.1)1 +23cr, 72

(ignoring powers of 3

23

Zut,
r=0

"cr, 7

(0.1)z -"cro 73 (o.t)3,

and higher, in 0.1)
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Adding the two, we find

(t.7)'3 + (0.3)23 - 2 * 2 x23cr, 72 (0.t)2

23!
=2*2xzLtxzlx49x

=2*23x22x0.49tt'

= 2+247.94 n/\
-24e.e4. ( s )\-/

(c) LetA = 50,000, B =20,000andr =*l= 0.005.

Halue in the account at the end of 24 months

= A(L + r)r^ + B(t + r)(1 + (1

= A(L + r)t* + B(t + r)

- A(t * r)'^ +t+x ((1 +r)2s - t).
r Bt 

,24 _B(L + r) A- (/ +-)(I+r) r .,
- (soooo . ffi) (1.00s)24 -'oo:oo,o';oot)

- 405 x 104 x (L.005)24 - 402 x 104

= 544998 qv
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Month Amount in the account at the end of the month

I A(t + r) 5

2 A(7+r)"+B(L+r) 5

a
J A(L +?")3 + B(L + r)2 + BG + r) 5

4 A(L + r)4 + B(I + r)3 + BG + r)2 + B(\ + r)
A(L +r)sSB(1 + r)4 + BO +/)3 + B(1 + r)2 + BG + r)



rr 'r ifE I t: x .i-rE : 
'j
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Now suppose the person starts withdrawing Rs.200001- eachmonth.

Let C = 544998.

Confidential

".F

Need largest k e N suchthat:

c(L+r)k-B(1+r)te-t

That is C(L + r)k -iCCr * Dk - t)
- B(l * r)n-z

>8.

+(B-Cr)(t*r)k=B
+(1 *")o<#
=+ (1.005)n 

= m;#"rr* - 1.158

+ksleer. .1.1!9 
=29.4.loglo 1.005

Therefore, k = 29 months.

He can withdraw Rs. 20,000 per month for 29 months. 
fr;l

-{
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Month (after 24 months) Amount in the account after withdrawal

I c(L+r)-B
2 C(L+r)'-B(L+r)-B
J c(l + r)= -B(1 + r), -B(1 + r) - B
4 C(L + r)4 -B(1 + r)3 - B(1 + r)z -B(1 + r) - B
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(+

5" tk$ ffiB EPss & .d l" frs {4' S id'$lft sf
ffif$ i*6'

A ffitd* lirvs ffi *s&'ry Kth
of th lim

*frruer & fu {# &6 fiil}B fu,Wlflffi ff cf
q 'fu to i6'4Y;ur+ft4"

Let the equation of straight line be O.*";: t.
Since the sum of the intercepts is 6, A

a* b - g,1 a = 6 - b ---(1). \7

+b2-t6b+48-o
)(b-4)(b-Lz)-
+ b = 4,72.

0

When b = 4, a = 2 and when = 72, A = -6.
So there are two straight lines and corresponding equations are

tr:|+';= t = 2x*y = 4 - y 1-2x- 4 -0---(2)
tr,i*L= 1 + -2x*y=L2 - y-2x-72=0--(3)OE-

Let the equation of straig

The x -interpret is given 
qY

The y -intercept is given

-(2m+B) LIt 15 gtven tnaL-m

Thus, #+(Zm+B) Bm= 6m+m2 -4 =o
>m=12.

So there are two straight lines and corresponding equations are

y - 8 - 2(x + 2) + y - 2x - L2 = 0 ay\
y - 8 - -2(x + 2) + y * 2x - { - i-$)
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Let the gradient of the sfraight line PQ be m and (x,y) be any point on PQ.

Since (1,5) on PQ,
v-S"*-=m -!=mx +(5-m)'

Since 11 and PQ intersect at P,by (2),
@

mx *(5 - m) * 2x - 4 = 0 + (2 + m)x = m- 7 + x -#.
d rtl-7 , ,- , m2-m+3m*70-m2 zm+IO ,-.bo,/-rnm+(5-IrL)= 

^r 
=-.f 10 )

;. p - (^-, .?m+10). 
'2 m+2 

\7
\m+2' m+2 .l

Since (1,5) is the midpoint of pQ, :(#.H)= t @
= (m - t)(m - 2) + (7 + m)(m + 2) - 2(^' -i)
= m2 - 3x * 2 + m2 * 9m * 14 - 2m2 - B

+ 6m - -244\)m=-4. (], a)
.'. The equation of PQ is y - -4x * (5 - (-4)) .i.e.y * 4x = 9.\],,/

The gradient of a straight line perpendicular to PQ is J. aD
The equation of the straight line passing through (-2,8)anO pelEi;#hr to PQ is

v-8 - 1= 4y -32 = x r2 + 4y = x t34. fAx-(-z)

i)

t
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f':
4l

t-

(b) (i) Let y = ln(x + e'tx).

ay _ L __.{r + e.,ti .!x-:I _ (ry*"{p 
.dxx+e,tx(2)2\lx(x+e'tx)

oo@
(ii) Lety = (x * rlffi\z.

3*: =(* 
+,1ffi1'{t * }{*' + o')-i'r*}. O. @

Confidential

646 ttn$ ,

p) wffidtu w*th $s*w

(r) &) $l} {n* ffiffi

{c} itr t& &* f,m' ,/affg*re*k&Y{*l

eS g# n &n'dffi*'Qf b rl

li*(iii) Lety: l+{ r-r''

(L - ex)' (o + e x) - (r +et)' (o - e 
x)

(!-exlz

Page L7 of 2O
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(c) Lety be the height of the window.

The entire perimeter of the window = nx + 2x * 2y.

Given thatrx * 2x * 2y = n+ 4. 6

Thus, A :lnxz + zx)fn + 4 - (rc + Z)xl

- lrxt t Qr + 4)x - (n * 2)x2

- )@++)(zx - x2)

: k(2x - xt),where k =;(ft + 4).O

-){"+4)>0.

Thus, the area of the window a i, ,n*iri;;." x = L.O
Therefore, the maximum area of the window -)t" + 4)(2. 1 - 1 . 1)

-)to * 4) m2
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J

7. (r*) Ustmg thb d b jt't. d dx .

t#i T,tu sslffiieg ge$s tk sf ts t{p fb&r e{ffi$t

M ,M ds O t:ffi & e&,"

"{ t), i?.;tr{} {}.}jr} $

"flixi
i,i i,:\:.,{} s"$ [} lw t

s'

rx*mu'fud cn \WMe fu { &,en' t* tkrs& futes}

"f &s s**** w ;*M rryi{h **m: fuiM

(a) [(* + !)'e* d.x - I@ + r)2#o* @

(x+t)2e*-21#f*+I)dx

Confidential

(b) Leth= T :0.20.@
Using T'rapizoidal rule,

, = |[yo + Zyt * 2y, + Zyz t 2yn *nr]@

: 0.1 x5.0576

= 0.s0s8.al\_?

-ri= ffto.zso} +2x 0.3086 +2x0.3906 +2x0.5102+2x0.6s44+ 1.0001

-- v[0.2500 + 0.6tr2 + o.Tytz + L.0204 + r.38g8 + 1.0000]
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Therefore, the error = lActual value - Estimated valuel = 10.5000 - 0.50581

\y = o'0058. f=

't1

x;{
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x. rdt

x*$,

li
lr

-9.

+
+
+

a.2

b2

c2

hence

c_a). 
1

*0and

= (a - b)(b - c)(
b)(b-c)(c-a).

numbers, (a - U)(hAG - a)
bc = -!. (,

1\l\x=i1 '|.**l 2 | i €e
12 4) l*r4 j

*4*&#q* x.

r{}

't
.Q

*1 l. **+S-
*
A

a:(! 2 3\ n:(2, 1 ?) -0,"-\Z -L 4)'"-\-! 4 | j.

A+B=(, :, =*).(:, L i ;)

BC=(!r'_ )G j,) :ffi O
(t+n1c-(3 3 il(i -") =t3i 

") 
(1)oGl 3)

AC+u'-(': il.(il H=GI ) (r)O
From (1) and (2): (A + B)C = AC + AB.
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" ?1t* tims X '{:Iffi f*q g e a wirli m}sfin
-p S, Xf , :. .:ffi, is i4 ;th* #;^

Since l0% of the motor cycles are assembled in less than 14 hours,

o.M

The mean of the distribution is 20.408

P(Z<z)=0.1000
By normal distribution table, we have,

z = -L.2816.4(,
Since X = 74 and o = 5 are given and

,:?+-1.28t6--5o
+lt=14+5x1.2816v
) P = 20'408.

0
^1S5

, AE$ hsstvern S,X, 4{r4ffi ffiela$ffi k " .In
Fsr *lxe, . axd M *f Wpa fM trid tw,rl neirurir

vcn. im t&c ve:
wfi d snmf,

ww.
& qn ;i{1{1il* 6
[t td

cle wlxisfu the ,{s

Coefficient of Variance of wages for Section A (CVi :! x 100 (;

- 67so x 1oo
40000

= L6.875o/o.

Coefficient of Variance of wages for Section B (CV): I x L00
u

- Tooo x 1oo
35000

- 2o.oooYo \y
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. TIe -su* ef fu nrm *nd ttue su$ffi qf &s flf fes 6f R s# s* P& s

xe, &4& acxd

{sJ }"lcd the. sud trW S# ruffi i

{i*l K rhe i.s Xf}* fum* *tos a{ wfr$ fid}d. sa. tk 8f
dis*ifur;u*n CIf {llb es{ ef ?g}

(i) 2xt = 740,1,x? = 22AO,n = 20 O
Mean tt -+:#:t O
StandardDeviation, = W = P - 164= r.O

(ii) Coefhcient of Skewness:
3(Mean-median) -# =-r.L2s.O

Since Coefficient of Skewness ( 0, the data set is negatively skewrd.A
\7

is {1.?" ff'&ve.wedilw

{i} at ow pf ffig sryirl

{ii} &w s*ad* wi}3

LetXdenote the number of seeds that will serminate.

Then X-binomial(n :5,p - 0.7)

(D P (at least one of the seeds will germinate) :1- P (none of the seeds will germinate)

-t-P(x-0)
- !- tco t o.To x o,3s

- L - 0.00243
:0.998.

t 5lV
(iD P(exactly three of the seeds wi.llgerminate)

-P(x=3) a)
- 'C, x 0.73 x 0.32 \-/
: 10 x 0.34Lx 0.09 :0.343x 0.9: 10 x 0.34
:.1111..(,
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, r4, ht1n hiq# two rfi* , {s$q} affi a. flss $ft* f
t- F*m{fl t&Ts .&as*ln*ft ffi$f

ti) s eillrJur,

s.g$#t*s*"

Let X be the color of 1't pen arfiY be the color of 2no p"n.

(i) P( Both selected pen are of the same color)
,,^.( s ) =P(X=blue,Y -blue)+P(X=r€d,Y =red)+P(X=black,Y -black)\-/ 

lue) + P(Y - redlX - red)P(X = red) *
lX-black)P(X=black)

(ii) P(Both pens selected are of different colours) + P(Both pens selected are of t
colour) : f .

P (Both pens selected are of different colors) : 1 - i = i.
Jf,

?lw Milty mrn*x ffi a ff im :

Fi*d,

l"nf Y trc ttw, Fi\ *blb W S * 'h4-3" qtr) ,thw X is

3 {, s
F{,K* rt w& u,_1 {t".."}

"tl=i{;$:;1. 
7x p(x= 1) + 2 x p(x : 2) * 3 x p(x= 3) o: 0 x 0,2 + t x0.2 * 2 x0.3 + 3 x 0.3

=0*0.2+0.6+0.9z..a
: t.7 (,

GivenY=2X-3.
E(Y): E(zX - 3) = E(zX) -E(3) :2E(X) - 3 - 2xL.7 - 3 = 0.4.

The probability that Y is positive = P(Y > 0)

-P(2x-3>0)A
=p(x >1.s) ( s/
: p(x = 2) * p(xY3)
= 0.3 + 0.3 _ 0.6. av
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S fftat A axrei 8 am vi?, of * S" fn- }x{i41= $ 
p{,{ fl E) = *{i}P',P

(i) P(AuB)=P(A) +P(B) -P(AnB)
+ 1 = i+ f {D -} (Since A and, B ueexhaustive events

=P(B)-!-L-B--1s tu(,

(ii) P(AIB)=ffi:+:;o

(iii) P(A'lB') -

XS }.et "X ba q wiffi ffin f{tr} hy
r
| &{3x*1}e }

Ei{

ttr' q

&isapcl f,

i$ so$fto

{ii} ahs *f ff"

_ P((AuB\r) _ 1-P(.4u8) _ t-1 _ I1-P(B) 1-P(B) t- 
rz,

(i) Since / is probability density function of X, z.-
Il*rria* = 1' !,

+ .l]* f @)dx + fi rr*>a* + I: f @)dx - t
+o* [itCzr-t)dx*o:L
- u[(+-')]; ='
+kx=9:L

2

=k=#C')
(ii) Mean ot x4(n = Ji xf (x)d.x

+ E(x) = ['*xf (x)dx + [l
o
*1(4a* + I; xf @)dx - [f r<x1zx - r)d
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(i) Let x be the number of days per week machine.4 is operated and y be the number of
days per week machine B is operated.

Linear programming problem is
mlntmize z = L000x * 8000v

2x t3y > t3
x)0,y20

Page 6 of 23
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fwA *wp*xg *h€ry ws, ffi,W g, ,Mff
ffi$*Hrffi e$d $q{ffi ffifls, .$tr. ?i $ se& TS re
# bi6r, tMfsra M Iery ffis

tu. *#w M tu,
fk 'ffi a*iim.tNi, ffi :k ffiM ffi @ d sr

'W xMee^

ffi..xtl#drs
ffi&mM

d #
6

iil*i I
i. t

"&*w a

M ,e#. W@{d',.Pry.ryW 1w

"tk3x m a l.irwr

SrJ ,W
{iiil ehe &md* tu sf fes tu pffi* {i} abcv*"

{ir} ,S W ffi k &s' s., $mffi '63. *, &$

$sffi$ M d'sM ed#ffi ffi {S,, : ' .l$ fs
. }W.i-

Subject to
\zx ry2?qy

x*6>6
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(ii)

Confidential

oo

(iiD

Point Value of z
P. : (0.7\ 56,000
P" = 0.,5\ 50,000
P. = (5,L) 58,000

P" : (6.5,0) 65,000

Minimum z :50,000 at P, = (1,5) O
Machine / should be operated 1 days per week and machine B should be

days per week. AI
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(iv) With the new construnty 1Zx,the feasible region is given below:ft
\7

Points z
Pr: (2,4) 52,000
Pt : (5,1) 58,000

P, = (6.5,0) 65,000

Minimum z = 52,000 at Pu = (2,4).

fhe increase of total cost = 52,000 - 50,000 = Rs.2000.
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(a)

Confidential

s zx*2-rr) =(i lS)
2-2y x2+4+y'/ \o o il

l.x,ri--:')@
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&w* lss 's@ S rW.ffi&*fu.
qfu
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p 3+p 2 0q
ing elements of matrix equation (2),we get q - 2 and

B -;(Az-3l3) = 'JG I i) -'(t I 3)l =:(1't\r r z/ \o o L/) "\r

rhus, A3 + pA -- QIs - (tr ; 3) .
\332/
/ 2 3+

+l?l-m )
/ 2 3+

+[3+p 2 -,yf -l- y -,---\L)
\3*p3*n2/\00q/

Confidential '

(b) A

L

420
1
t

4s2
L )(i ? il=(i i')

Now we have A3 - 3A : 2r, + llfo, - grr)] A = Iz --- (3)fr])
LetB - j{fi - 31r). \/
Then by (3) we have BA = /r.\!
So there is a square matrix B of order 3 such that BA = 13, where

Equating corresponding elements of the matrix equation, we get

{.vIt=lO
[x *y = 5

Thus, the matrix equation AX = Il represents the above system of linear equation*

AX="=(i 
? )0=0 -(in=G)

rl
AX: H = B(AXYnn = @A)X = BH + IrX = BH + X - BH.
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Comparing

P=-3.

Thus,x=3,!=2andz=-1.
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(a)

1

2

3

4
5

6

(2,
(3,1)
(4,1)
(5,1)
(6,1)

(3,
(4,2)
(5,2)
(6,2)

(4
(5,3)
(6,3)

5

6
(3,5)g
@

1.

1 (1,1)

3gtg6@

B _ {(l'2)' (7'4)' (L,6), (2,7), (2,3), (2,5), (3,2), (3,4), (g,6)),^.- ((4,1), (4,3),(4,5),(5,2),(5,4),(5,6), (6,1), (6,3), (6,5)J lly

A n B = {(1,2), (t,4), (!,6), (2,3), (Z,S), (3,4), (3,6),(4, 5), (5, 6)(0
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x#"4{d} I ,$ no &, &n.& "$* 6 welx*xryd ).k fu ind&w I ffi€dts tf
f-# A .S &# {*#

S:,mx3r"
*'*,.*:-*o* 

i ..

{e} {$} fur.mhMfu,{k$er,erm*f
Se) Fi*$Et $&ffi e? d ffiffi sffio k fu*lr{k ftffi nf cto* W

(s;
(6,4) (

4 ={(l't)'(r'2)'(7,3),(1,4), (1,5), (1.,6),(2,2),(2,3),(2,4),(2,5),(2,6),)/\" - t (3,3), (3,4), (3,s), (3,6), (4,4),(4,s),(+,0), (i,s), 1i,o1,1o,i1t 
' J(|,

4

@
(2,4)

ffi
ffi

6

g
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Notice that each pair of numbers is equally likely, Therefore, we find

P(A) _
Number of pairs in.4

Total number of all possible pairs in the sample space 36

P(B) _ Number of pairs in B 18l
35 2'Total number of all possible pairs in the sample space

P(AnB)=
Number of pairs in A n B

total number of all possible pairs in the sample space

Confidential

2L

P(AIB)='#=#=;@

Aliter
Using total probability law, we find,

LT
=6rox(r+2+3+4+5+6)

t16=6t 6xzx7

72

Using total probability law, we find,

P(B) - P(x + yis odd lyis odd)P(yisodd) + P(x *yisodd lyis even) p(yis even)

: P(xis even) x P(yis odd) + P(xis odd) x P(yis even) aD
't L 11: r* z+ z'z
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Using total probability law, we find,

P(A n B) - }nu=:rP(A n sl {y})" ,11np(?
= p(x 3 y mdtc + y is odd l{y}) x p({y})

-I*(o+:***i+i+|t

Confidential

E
(b) (i) In the term STATIS rs are:

Number of different

3x2x2

=10x9x8 x7x6x5x2
= 5o4oo. ( to )\*--l I go 

I

(ii) Ny{er of combinations with all four letters different from each other: 56": 5\-7

Number of combinations with three equal letters and adifferent another letter

:2c"X 4r":89
;. The number of different combinations from four letters in the term

o
o

STATISTICS = 5 + 3 + 18 + 8 - 34.
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t{t} ar lwj* ws sf t@ la m
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Sv3 fir**t*,em# M
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Box A: 7 mangoes

Box B: 4 mangoes and 3 pears

Box C: 5 apples and2 pears

A box is at random and2 fruits are randomly picked without replacement from the selected
box. Each box is selected with equal probability.

Thus, P(A)=P13ox B):P(Box C) - 1

(i) P(Both are mangoes): P(Both are mangoeslBoxA)xP(BoxA)+

P(At least one of the selected fruits is a mango) = 1 - P(None of the fruits is a mango)

:1 - {P(None is a mangolA)xP(Box A)+

P(None is a mangolB)xP(Box B) + 
-rr\,

P(None is a mangolC)'P(Box C)]

:1- (X"l+rr+1z.}
\-/

7 - Mathematics ll (Marking scheme) New syllabus I G.c.E.(A/L) Examination -2o:slAmendmentr ij8:ffiji1
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=t-9"*

(iii) P (Both are mangoes I One is a mango)

(iv) P(Fruits are of different kinds) : P(Fruits are of different kindslBox A) xP(Box A) +ar)
P(Fruits are of different kindslBox B)xp(!ox B)Y
P(Fruits are of different kindslBox C)xp(Box C)

=(Y,)"1*(#).+O
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P(One-jta mango)
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Mean ofX: E(X) = [f x Le-t. * 
@=f.#*O

Variance ofX: V(X) : E(X') - (E(XDz. (1

E(xz) = [ *' 1e-1*0" (}J \_/
0
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& Mhlro*s {xdfurr K he* ** wi&
Sv,en by

"trb *,
grvEi

A,SpS.3 is *
rko #*{ k, *f X.

rwmr sf"S pw*" .M

A* $,$ .M sM

{*} tu $ifu.*lry W &* Wl[ I

@l am dM, S# ',?' @,,,&. M M t
;

{.Yeex x*M *M: fu
The random variable Xhas an expon ntial distribution with probability density function

f(x)={^'-*' x)0
r 0, otherwi e.

where, l,(>0) is a parameter.
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: ,r r-ulo* *Z^lf x e-tu dx

-zff=u'|..j]
2 1. r ,r1.

v(x) =F_F = 2,.(,

Confidential

LetXdenote the lifetime of an elechic equipment.

Given that Xhas an exponential distribution with a mean life time of 2 years.

Thus, density function of X is given by

x)0
otherwise,

where,!=2andZ=0.5.

Cumulative distribution function of X , F(X) is given by:

F(X) = y{ 119 ax - I: Ve-Md.x,whereL:0.5. (,

- ,-*lor, where l.:0.5.

Median of X can be found as the value of x that corresponds to F(\0'5'
This means 1 - e-..s.r : 0.5 or equivalently 

"-o''x = 0,5. (y
Given that e-0'7:0.5. Thus, we find 0.5x = 0.7.

Thus, median ofX is 1.4. at)
\-/

The probabitity that the lifetime exceeds 1.5 years : "-o'".O
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(i) P(X > 1,5) = L- P(X < 1,5) - 1 - (L - e-
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(iD Need P(X < zlx > 1.5).

P(X <zlx > 7-', P(1'5 < X <2).r/=@
Notice thatP(1.5 < X < 2) = P(X < 2) -P(X < 1.5)

- F(2) - r(r.s)

= (1 - e-7) - (L - e-o.zs

= g-o.75 - e-L.

a
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Ekw {$r ,$} wp md r
ffid 'ffis sS **: da t,4"".
BM&rus,

tu d@ S.w) # es ftdM {ffisffifls

&
IiJ -

ls
*4&

4S'*

5

*i'

{[*i tri*td tM M dM, v

fffri} TM $fu qeee M . wSSr w!S$r M ft* ng$ d
j#*le* ik Xrump" Ytsd *&m ,ffi Sf ffi *Sfid
sK d k**h **md

Let p and o be the mean and standard deviation of the set of values {xi:t = t,2,..., n} respectively.

Mean of the y, values = Vy =)ZT=rlt

- lzT=r@xi t b)

= olLT=r(xi)+u

: av+b. o
Standard deviation of the yr values 6y: ,[o2,where, or' = ]ZT=IU, - Vr)' . 

O
Thus, orz =f,LT=r{"xi:- b - ap- b)2.

: a2*t?='(xi - tiz

: a2o2

Therefore, ot = d.o,
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Letyi = (\ - 35)/7O, where xi denote the age.

Confidential '

Mean of the yi values = [y = ]Zf'rrffi
=-x=-;.ai

According to previous results, mean of the ffi.,

Class interval
for y'

No. of patients

ft
Class mid
point (m,)

fimi ftm?

-2.5 -r -1.5 9
.|

-18 36

-1.5 -+ -0.5 t2 I -t2 t2

-0.5 -+ 0.5 5Z 0 0 0
0,5 -) 1.5 t4 I t4 l4
1.5 + 2.5 aJ 2 6 t2

Total 70 -10 74

5 5

Standard deviation of the y; values = on = foj,

where "j#(ti=, fp? -
+ oi - fi{z+ - roo/70) = #rso8o = #

_i 7,LXLOIhus,on=-1;-=1

Standard deviation o

(l1=tftm)'/ \
/zT=,fi)'

(iD t=+ = !7.sO
First quartile belongs to the 2nd class interval.

First quarti Ie : Qt = 20 + | x QZ .5 - 9) :

o
3n 21,O F^ r
T= n =JZ.J

Third quartile belongs to the 3'd class interval.

Thirdquartile = Qs=30+19 x (52.5 - 2L) = 30 *Ix 31.5"'r}
\-/ Page 20 of 23
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r57.5
=30* L6
=30+9.8
= 39.8.

E
(iii) The ages of the persons newly added to the group belong to the last class interval.

After these two observations are adtled, : =T= tt.O
New first quartile belongs to the 2nd class interval.

Newfirstquartile : Qt=20+frf{B- 9) =20 *t=rO +7.5 -27.5.a},(,tv
After addition of the two observations, f =+ = 54.O
New third quartile belongs to the 4fr class interval. 

\-'
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{3- ,'M M. is, *n Sw

.,&

a.*4
j$

4,
:$

&

I
&".

{$}. tu
#$ .ffitrs,$iffise W$fl{@: ffiS& W ew* $eqtr

ihf*$ t4%ffiw {k*, hB. ,WM :df W
{:lvt FinA rho uwpl CIf fu,

,e

fn

&
K

s-.

s
W
x

&
&

p.fr
M-#

F

&m
p'*

Confidentia.l

t

(i)

START

Page 22 of 237 - Mathematics ll (Marking scheme) New syllabus I G.c.E.(A/L) Examination - 2019 lAmendments to be included.



Department of Examinations - Sri Lanka Confidential

(iii) Critical path is the line joiningA, C, D, E, G, H, I inthat order. a;
Therefore, activities that cannot be delayed without delaying tfreffit completion
time are: a;

^__-\/A, C, D, E, G, H, I.

(iv) Totaldurationoftheproject = (2+ 3 +4 + 5 + 1+ 2 +4) =

(v) Activity F has a oJ;;;" ;;;;;;6

4

Hence, even month than anticipated. the project can

:1ll::::: cu'Ia'1ed'::i::@ H
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(iD

Activity Earliest
Start time

Earliest
Finish time

Latest Start
time

Latest
Finish time

Float

o 0 2 0 2 0

B 2 4.
a
J 5 I

(? 2 5 2 5 0

o 5 9 5 9 0

() 9 t4 9 t4 0

F 0 8 6 t4 6

o t4 15 t4 15 0

C9
15 t7 15 t7 0

(, l7 21 17 2l 0

10
for each column E
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