
Atl Rights Reserved

Department of Exarrinations - Sri Lanka

G.C.E. (A/L) Examination -2OI9

10 r Combined Mathematics I

NEW $yllabus
Marking Scheme

This document has be€n pnepared for the use of lvlarting Examinen. Some changes would be nade according to the

views presented at thc Chi€f Examin€rs'meuing.

Amendments to be included





Doprrheot ofEnnindoo - Sri Ista C@fididisl

Structured essay type and assay type answer sclipts:

1. Cross off any pages left blank by candidates. Underline wrong or unsuitable answers. Show

areas where marks can be offered with check marks.

Use the right margin of the overland paper to write down the marks.

Write down the marks given for each question against the question number in the relevant cage

on the front page in two digits. Selection of questions should be in accordance with the

instructions given in the question paper. Mark all answers and transfer the mark to the front
page, and write off answers with lower marks if extra questions have been answered against

instructions.

4^ Add the total carefully and write in the relevant cage on the front page. Turn pages of answer

script and add all the marks given for all answers again. Check whether that totaltallies with the

total ma*s written on the front page,

Preparation of Mark Sheets.

Except for the subjects with a single question paper. final mark of two papers will not be

calculated within the evaluation board this time- Therefore, add separate mark sheets for each of the
question paper. Write paper 01 mark in the paper O1 column of the mark sheet and write them in words

too. Write paper ll Mark in the paper ll Column and wright the relevant details. For the subject 5L Art,

marks for Papers Ol,02 and 03 should be entered numerically in the mark sheets.

2.

3.

ri,F *
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t. .Using thc hfrdpie of lfldhematid Indncdm, prcvo that XFt=t)rl
= n2 fuall a€Z+.

Forn=1, LJI.S. = 2x1- 1 = 1 and RJI.S .= l' =t @
The result is ffue for n = L

Take anyp e Z* andassume that the result is true for n = p.

p
i.".) (2r-r)-p2.

r=l

p+r p
Now ) er-t)

r- I r=l

= p2 +(2p +l)

= gt+!)2. 
@

Hence, if the result is true for z = p, then it is true fot n = p + 1. We have already proved that the

result is ffue for n = L.

Hence, by the Principle of Mathematical Induction, the result is true for all neZ- . @

I
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2. Slretch thc gnphs of y=l4r-31 -d y=3-2[.rl in tre s€me diagram.

A€rco tr otreilTinc, ff.trd all real valuc$ d r mtisfying tre inequality lZ;-f l+f .:rl.f .

At the point of intersections of the graphs

4x-3=J-?-x+
-4x +3 = 3 +?sc +

From the graphs, we have,

x =l
x =0

l+x -gl < 3 -2 lxl

l+x-ll + l2xl< 3

Replacing * by +, we get

lu-tl +lxl .g

<> 0< x < L

+ 0<.r < L

lU-l | + lxl < 3 is {r :0 < x <2). @

I = -4x+3

€ o<x<2. @
Hence, the set of all values of x satisfying
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Aliter

For thegraphs @. @,asbefore.

Aliter for values of x

lu-sl + lxl< 3

Case(i) xs 0:

Then lU-Sl +l.rl<g +-?-tc+3-x<3

<) 3*>0
<) x>0

Hence, in this case, no solutions exist.

Case(ii) O<xs I

Then lU-ll +lxl<3 +-?sc+3+x<3
<+ x>0

Hence, in this case, the solutions are the values of x satisfuing 0 < x = | .
2

Case(iii) x > 3
2

Ttrenlbc-31 +lrl<3 <+ b-3+x<3

<r 3x<6
<+ x<2

Hence, in this case, the solutions are the values of x satisffing ! < x < 2.'-2

All 3 cases with correct solutions

Any 2 cases with correct solutions

@

o
Hence, over all, the solutions are values of x satisfying 0 < x < 2. @

l
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3" Skctch, in an Argnnd dingrurr, tto lofls of thc pointe tlnt.rcBmscrt @mdex nunbers z sati$ing
Ars('- 2-2iI =-+ '

Eense or otkilhe, nild thF mininum rmtue d fir+tl s||ch thd, ere(z -z-al =-+..

Note that

li7+Ll =liG-Dl =17 -il=l-a ai1

=lz+il

=lz-(-,)l G)

Hence, the minimum of li z + 1l

Now, PM =1.sinI = 14"8

is equal to PM.
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4.
t -\7

Show thsl, tho mcffic-ic,nt of, 16 in the binqnlal exparuim * 
[rF 

.iJig 35.

Show also thar ftere does nof csrt a tern ifflepcillcnt rrf .r in me abovc binmdal *pansion.

xu : 5r-L4 = S <t r = 4,

.'. The coefficient of ru = C = 35
4

For the above expansion to have a term independent of x, we must have

5r-L4 = o. @
This is not possible as r €Z* . @

@
@

1iI " I r 1 ^ t1\(x'+!-) =
f ' r=0 r X

7

= S 'n *5r-14ALh
r-0
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5. show thar lim '@-1,= = =l .----_ x+i sin(.rr(r-3)) 2n'

rim GT -t fim ^E -t 6ffi+ r)
r+3 11rr@ r+3 lirr@ (lxa-+ D

lim x-3 1im 7

= 't-3)0 sin 1n1x - 3y x+3 (t/x - 2 + t)

tim I .L
= 'r-3>o sin (r(x - 3)) lt' 2

n(x - 3)

rLL
 , 11 2

€,)

=*@
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6. Th€ reson €nclffed by tte cunrrs t = ,,m, f,=o. r= I atrd J=0 is rotated aboil thc

t{ri$ tbrcugh 2lrradians. Shn,lhot thc volume of fte solid thus g€ne'rdd is ff(r+ha}.

rhe vorume generated = ,l " (,,[#Y d.r @

"(,J #*
"(+^(r+r)

0

"(+",. i)
= f('"4+n) @

*) @

@+@
, |\+ tan-'x I IIttl

ot
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7. I"et C bs the parabola parameirically given by r= dt M l=ht for rER,.wheit a * 0.

Show th* rhe, quatim d thc mrnf,l Iine to the perabda C ar fr€ pri* ("t' ,tatl n dvea W
y+n=\a+d,
Thc'ffirrrf,l line at .4a) on fro parabds C rrrcets thie pambola agnin at o poiut

Q = (aT',ZaTJ.

x: af , !:2at
dx - 2at. dY :2adt dt

gZ_dy-.dt _)n 1 _ I forr*0.
dx - dt dx --'' 2at t

.'. The slope of the normal line : - t

The equation of the normal at (af ,2at) is

y-2at : -t (x-af)

y + tx : 2at * af @ (This is valid for I :0 also.)

P=(4a,4a)onC+ t:2.

The normal line at P : y * ?sc :4a * 8a : l2a (-}\7
Since it meets C at (aT' , 2aT),we have

2aT * 2aT2 : I2a. @
+ T'+T -6: 0 e (T-2)(T+3) :0

+T:2 or T:-3

r--3 c
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8. Let tr sild ,2 b the straight lines given by.r+y =4 ad tLr+3f = 10, respectivcly. Ttvo distinct
pofltrF P and O uo on ths line I, sufi that thc pe,rpendicnh di$anoe fipm sar] cf tke gdnu
b the lino l, ie I unit. Find ths ooordiilaies of P and 8.

I":4x+3y=16

rY=4

Any point on the line /, can be written in the form

(t,4-t), tr_". @
Let P=(tr,4-tr)

l+,r* 3 (4 -r,) - 10 
|Perpendicular distance from P to /"

It,+zl = 5

"'tr=-7ortr=J
The coordinates of P and Q arc

(-7,11)and(3,1). @.@

l/re
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9, Show that ths 1nitt A = (4,9) lies ouridf the drsls S=.f +f-4u+6y-12=O.

Hnd the coofilirates d thc point on thc cirule ,S=0 mrert b fu poitrt A.

J+*g +tz = ,[E = J.

i.e.P= (-1, 1) @

ThecenffeCof ,S= 0 is (2,'3). @

The radius R of ,S = 0 is

CAz = g'+lt = 152 + CA= 15> R =5. @

4= (-7,9) The point on the circle ,S = 0 nearest to point A is

the point P at which CA meets S = 0.

Note that CP : PA = 5:10

= l;2

P

-3)
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10. Ir* t = tung fs 0 * (2n+7)tt,wbersnEZ. Shonv ilrm.cosd =#.
Defice drt tan ft=Z-,15

cosd = "os'! 
o rl

z _r..Z \y

"o"f -sin' ! r- '^'+ ror o * (2n + r)n.
=

"o",0 
' ' " o_+srn l+ *-rlA

v,/
r-i
t+f

r-i
= tr Then {3_ = 

-
n 2 r+f

Let 0

@

(" "" '+r' ')
..a
€/2-,lT

+ 
^[T o*i> = 2G- h

1z + 
^[77 

i = 2- lr

= Q-rlT)'

- t =tan! =
L2

-.-.-.',^, 

-,....,,,- 
-- -- I i 

-
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tL. (aI I.et peR md 0<p<1. show thdt I is nof a toot cf fh€ cquarim f*+zx+p=O.
W a and P bc thc rodi of &is qudiou. Shotr thar a and p ue bcth reel.
WtiE down c+B and af in tems dp, and sbsr thdt

rl_flArT'ffi-m,
Sbw also that the guadraric eqrmion whosc loffi arn I ann -A i* Sven by

rz -l F-1.(f +p+2)*-2(p+l)x+p=6 and that boft of the$c rcots atr pocitiw.

(t) I.ot c andd be tno rral nurubers ad letfl,r)=,t' +?-*-dt+cd.Itir girren rhat

(r-c) is a frc0or of fT.r) ad that the rE.minder wh€Nr/tr) is divided by (r-d) is cd Eind
the valuos qf c and d.

For fbese rnluoe of c and d, find tre reruinder when flr) is dvided by G+2)t.

(a) Suppose that I is aroot of p'i + 2x + p =0.

Bysubstitutin E x=l,wemust havep'*2+p = g. @
A,

Thisisimpossible, as p > Oimplies that p2+2+p > 0. !|,l
.'. 1 is not a root of p' x' + 2-x t p: 0

Thediscriminant A = 2' -4p'. p @
= 4(r -p3)

a and f areootnreat.Ci)

a+p:-+andaB:l C. @
Now,

111
(a - 1) ' (P D (of - (a+81+ r)

I * 1 *t
PP
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Now

and

d
a-l

=2_Qj).2'p

2(p+ I)
- pt * p+ 2

p'
p'+ p + 2

a-1
P=a6

B-r @-D @-L)

@t+p+\f -2@+r)x+p= o

@

@

Hence, the required quadratic equation is given by

f _ =2(p+l) * + -;-L= : op"+p+2 P-+P+z

Moreover,notethat f-^ ^d L arebothreal,(a-1) @ -r)

a + f : ?(p+t)(a-1) @-r) p'+p+2

and (.' P > o)(a-r)

Hence, both of these roots are possitive.
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(b) fln : 13+ zi-&+cd

Since (.r - c) is a factor, .f (c) =

-ct+2t-dc+cd :0

-t1c+21 - o

+c--2 (':c+ 0)

Since, whenfx) is divided by the remainder is cd, we have

@
(x - d),

@
@

=+

+

fld): s4.

t+zt-i+cd =cd

l+t:o
t g+r): o

d:-I (': d* 0)

c : -2 and d: -1.

JV):xt+2i+x+2.

Let Ax + B bethe remainder, when flx) is divided by (x +2)2.

Then l3) = (x +2)z Q(x) + (Ax + B), where Q@) is a polynomial of degree 1.

So, .r3 + Zf + x * 2 = (x +2)2 Q(x) + Ax+

Substituting x : -2, we obtain 0: -24 * B.

By differentiating, we have

B@

@

3f + 4x+ 1 = (* +2)' Q/@)+zQr;)@ +2)+A. @
Again by substitutinE x = -2, we obtain

l2-8 rl :A @
A=5andB=

Hence the remainder is 5x + 10.

10

@
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Hence, the number of different passwords that can be fomred by choosing 3 elements

fromPl andthe other 3 elements fromP2: 28800 + 864000 + 864000 + 28800 = 1

(b) ff

Then,

I/,

r(r +I) (r +3) (r + 4)
and V, =

r(r +l) (r +2) (r +2) (r + 3) (r + 4)

(r+3\(r+4\ -r(r+I\
r(r +r) (r +2) (r + 3) (r + 4)

_ 6(r+2\
r(r +l) (r +2) (r + 3) (r + 4)

= 6U,

; re.L
r(r +L) (r +2)

Now note that,

r =l;
r =2;

r =3;

r =4;

a

a

r= n-3;
r: n-2;
r: n-l;
r= n;

a

t, ,rr'
= ltt - l/4.

= V^-V,i
ir+,

- 
tn' ff
/,,3 - / 5,

- 
Tht rf: /,,4- y6,

o

o

o

r/ t/
= /n-3- ln-l

a

a

= V,-2- V;i
t'

= V;i-t- Vn+l

= vi - v,*,

6Ut

6U,

6Uz

6Uo

o

c

u;, ,

6 U,-z

6 U,-t

6U,

a'
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