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Marking Scheme

This has been prepared for the use of marking examiners. Changes would be made according
to the views presented at the Chief/Assistant Examiners' meeting.
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Distribution of Marks

Paperl:

PartA: 10 x 25

PartB: 05 x 150

Total

Paper 1- Final Mark

250

750

= 1000/10

=100
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I:'l' el Mathematica PR 2 rGr+1) = n(n + 1? for all nGZ+
| r=] o

For n=1,LHS. =1-3+D=4 and RAS. =T-(141)2 _ g @

. The result is true for n=1.
Take any p e Z' and assume that the result is true for » =

i.e. i!‘(3r+l)=p(p+l)2. --------------- (1) @

r=I1

Ll
(=

p+l

P
Now Y r(3r+1)= Y r(3r+1)+(p+D3p+4) @
r=l| r

=p(p+l)2+(p+l}(3p+4)
-_~(p+l)(p2 +p+3p+4)

=(p+)(p+2)*, @

Hence if the result is true for » = p ., then it is also true for #n= p+ 1. We have already

proved that the result is true for #=1.

Hence by the Principle of Mathematical Induction, the result is true for all ne Z".

25
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'2. Find all real values of x satislying the inequality B-lz lx+1].

i

ST ——— B — __ _ . . e i

At the points of intersection. we must have x>-1 and *=]=x+1,andso x=-1or x=2.

The solutions are the values of x satisfying x<-1 or x22. @

25

Aliter 1

fx+1]=

{x+l it xz-1

—(x+1if x<-1

Case (i) x= -1

In this case, x> 12| x+1| & x2-12x+1 @

o xi-x-220

& (x+D(x-2)20

o x<-lor x22.®
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—1orx22.
Since x2-1, the SOIMM
Case (i) x<-1, -
£ -12—-x+D @

In this case, x> 12| x+1| <

&yt pxz0
& y(x+1)20 @
e x<s-lor x20.

Since x < —1. the solutions ar¢ x<-1.

From the two cases, we get x< -1 or X 22 as the answer. @

Aliter 2
Case (Y x> -1\
2
212 x4l] @ X -12x+4] @
o x<-torx22. @

Since x > -1, the solutions are x22.

Case (i1) x<-1

x> —12|x+1] & x*-12—(x+1) @
o x<-lorx=20. @

Since x < -1, the solutions are x <-1.

From the two cases, we get x <-1 or x> 2 as the answer. @ 25
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Aliter 3
Case (i) 2 51

In this case x2 ~1> 0, and so both sides are non-negative.

L xF =1 a1

o (x2-1)? >(x+1)2 @

& (x+1)(x=1)? -(x+1)?¥20

& (x+D) (-1 =1]20

< (x+1)2x(x-2)20 @
& x==lor x<0or x>2 @

Since x* 21 x<~1 or x21. the solutions are x< ~lor x> 2. @

Case (ii) x* <1

. 2 .
Since x~ ~1<0, and hence there are no solution. From the twa cases, we get x<—1 or x> 2

as the answer. 25

kalvi.lk Scanned by CamScanner


https://kalvi.lk

- i a et C .
Department of Examinations - sri lank onfidentia|

i ) J-J e a3 = 3“2 cosz Prd i
-1 ._.-—-"""-'--—— - 2
/5- Lct0<ac%(-5howmﬂ.n;tan-l"t3““ 7
l
' SR e
2
x-a’ o)’ et a)
lim =lim —gny  sin@
x—a tanx—tana r—=a e S
2
(x—a)cosxcosa (X +ox +a?)
- ___________.—.—'-'-.__ - i
= lim sinxcos@ —cosxsina

X

= ‘2
—fim — =% .cosxcosa - (x" +ax +a?) @

R d Siﬂ(x ) CZ)

=1.cos@-COSA .(3a?)

=3a2c052a. @

Aliter 1 @
_a (r-a)x? +ax +a®)

. : 5
Iim = lim
x—a tanx-tang x-a tan(x-a)(1+tanxtana)

( tan(x - ) = .x-tng) ]

I+tan x tan @)

x—a cos(x—a')-(x?' +ax+a2)

x—a Sin(x —a) (I+tanxtan)
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Aliter 2
3 3 3 3
s x° - -
T e =limX =%, x-a
x—a tanx —tana *He xy—g  Sinx sina
cosx cose
3 3
= lim =%, x-a @
x+a X—a Sinxcosa-cosxsina
cosxcosa
3 3
. X = x—-a
= lim . ,( ) COSXCOSQ @
x—sa X—-a sin(x-a)
bl
=3a? 1.cos? o
=3a? cos’a @ 25
i 1
6. Let O<a<b. Show that L sin=! 1’b""\'ﬂ:)sx =—-—_Yb-asinx
dx b J 2 N T
acos“x + bsin“x
Hence, find 2’““‘ dx . |
Jacos x+bsin? x E
1

d . 4l [b-a 1 b-a .
ol B R = s R R P Sy
Jl—(—b—a)cos‘zx .

sinx
= — = > x b—a
\’b——boos x+acos”x

b-asinx

Jacoszx+bsin2x @

j_ vb-asinx dxzsin“'[1J£:£cosx)+commnt
-Jacoszx+bsin2x b
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sinx

w.’ac::'s2 x +bsin’ x

constant. @

Aliter

Let y=sin"(1/-b—_-£cosx}
b
. - b—a _£< <£
Then smth—E)-—cosx and 3 o L

=Jl—b—-ﬁcoszx
b

_ Jb(l ~cos’ x)+acos® x
b

_ 'Jacos‘x+bsinz:c @

N
.'.(l):bﬁz ‘\}b_asmx . @
d  acos? x+bsin’ x

Integration as before.

25
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7. A curve C is given parametrical]

: ¥ by x=30086-c0s%9, y=3sinB-sin® for 0 <@ < X,
Show that T‘%:ﬁom’ﬂ. :

Find the coordinates of the point P on the curve C at which the gradient of the tangent line is ~1.

x=3cosf~-cos’ @ y=3sinf-sin’ @

—

e 3sin 0 +3cos? @sin@; %=3c039-3sm2 Gcost

©,

b _dy/dd _ 3cosO(1-sin*8)  cos’d LY @
dx  de/dd  _3sinf(1-cos?8) sindd '

_"5:_1 - ».
<eotf=16 7 @

(GG O

25
8. Let [, and L, be the straight lines given by 3r-dy=2 and 4x-3y=1 respectively.
(1) Write down the equations of the bisectors of the angles berween /, and I,
(i) Find the equation of the bisector of the acute angle between I, and L.
Bisectors are given by
3x-4y-2 _  4x-3y-1 @
5 5 ;
x+y+1=0or 7x-7y-3=0 @
Let a be the acute angle between 7; and x+ y+1=0
~3~+1
ma-io|  (5)
3
Jol
4
=7>1,
= Tx~Ty—-3=0 is the bisector of the acute angle between /; and ,. @
25
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9. Let S be the cirge g_lx‘féj ;:,:,mugh the points of intersection of S and /, and algg
the equation of the ci
the circle § orthogonally-

LK
terxec

g &

g o +y2—-4)+}i(y—x—l‘)30,where AeRR.

The required equation has th
’2 __.4 = 0.

ie xt+y— A+

A ]
i =l =0;C=—4;g':-—._..;f':___;c'=_’1_4,
If this is orthogonal to S, with & 0, f 2 :
we must have 2gg'+2// =¢+¢ - @
ie. 0=—4-8
O
Thcanswerisx1+y’+81—8y+4=0. @

—

2
10. ShowM(cosg-rsinzﬁ) = 1+sin 8 for -w< 8 sx. Hence, show that cosl—’;—-i-sin-i{"z-.—. g and also

2
X _si -E*.MIEE i -’-’.:‘fi-]
ﬁndthemlmofcoslz sm!z thaism]z —27.—

2
, I G
(sin—2€+coszf) -—asinz;2—9+25111?;-"&)55“:«)52 ?2-

=]+siné ('.'sin2§+coszg-=l and 25in~§cos§=sin0.)

Let 6‘=£:® :
6

. o ¥4 3
"Sln_—+ — L L L D T ——. - e 7: !r
2 o0 1f2 (1) @ ( sin>+cos—=>0)
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Let@——G—.

T Y 1

05—=—sin— | =—.

Then [c T 1) 5

z i n’ 1 . ” ‘ z @
L L .+ §in-— < COS—)
& ms12 sin T (2) (- sin = T

S O
(1)—(2)=> sin i ¥ :
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11.(a) Let f(x) = 3¢ + 2ax + b, where @,
=0hastworealdisﬁnctmots.3howumaz>3b-

It is given that the equation f(x)

Let @ and B be the roots of f(D=0- Write down @+ in tems of @ and g in terme &b

Show that ]a-—-ﬁl:%—Jaz-Sb-
Show further that the quadrafic equation with |a+B| and - B8] as its roots is e

| 9 ~ 6(!0|+ Ja? —‘3b).t+ ava’ ~3a’b =0.

(6) Let g(x) = x* + px+qr+ 1, where p, g ER. When g(x) is divided by (c~1)(x+2), the remainder
is 3x+2. Show that the remainder when g(x) is divided by (x - 1) is 5, and that the remainger

when g(x) is divided by (c+2) is 4.
Find the valucs of p and g, and show that (x + 1} is a factor of g(x).

]

&

(a) The discriminant A = (2a)* —4(3)(%)
= 4(a”-3b). @

Since f(x)=0 has two real distant roots, we must have A>0. @

ats3b. @
20

2D @ T
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(a~BY =(a+p) -4ap

4a® 4p

o3y O

L.

7
. —fRl== 2 _
& e ﬁ]—3Ja 35, @
25

Let a'=|a + g and B'=la-p]|.

Thcna'=-§|al and ﬁ'-_--;'-’-df - 3h.

)

The required equation is (x-a')(x~ B)=0. @ H

i-e. x! —(a'+ﬁ']x+a'ﬁ'=0. @ ;I

i 2 2L ?
ﬂx‘—{glah— a'-—36)x+—g-|u| a” -3b=0,

() ©
=>9x2—6(|a|+\laz—3b)x+4 a*-3a’b =0. @ 30

(b) Since the remainder when g(x) divided by (x - 1)(x + 2) is 3x+2. we have

(x)=h(x)x ~1)(x+2)+3x + 2, =mmanveemn - (1)

where A(x) is a polynomial of degree 1.

By the Remainder Theorem, the remainder when g(x)is divided by (x-1)is g(1).

&
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(I)=>g(1)=5.@

Hence, the remainder when g(x) divided by (x~1) is 5,
Again, by the Remainder Theorem, the remainder when g(x)is divided by (x+2) s o
~ )

Ry (5

Hence, the remainder when g(x) divided by (x +2)is —4.

g)=5=1+p+q+1=5 @

ptqg=3

g(-2)=—4= —83+4p-2g+]=4 @
dp-2g4=3

D, ©), _ 20

Now g(-D=~l+p-g+1=0. (Cp=9q)

Thus, by the Factor Theorem, (x +1) is a factor of g(x). @ 15
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r — -
| T ——— .

N the binomia expansion of (5 + 20)" in ascending powers of . |
Let T_be the term containing xr

in the above expansion for r = 0.1,2,....14.

T
Show that -z - 2(14-r)
Sr+1) * for x=0.

T

Hence, find the value of 7 which gives the largest term of the above cxpansion, when x = g— ;l
|

{

W?-‘é??)'(mc)'(n“z) for reZ", l[

Hence, show tha E 2 = _B+2) I = I |

|
|

i

|

]

|

.'

f

f (%) Let ¢ = 0. Show that 2 =1
|

I

i

+ |

,,m (1+c)2+¢) (n+c+l) (n+c+2) for n€Z". ]r
|

|

Deduce that the infinite series 2 T r}—(rl-r_:‘_-ﬂ_j converges and find its sum.

By using this sum wnh suitable values for ¢, show that E

1
r(r+2) +§T o I}(r-l-’*l)

(@) (5+2x)1 = i Na= il (W

r=0

14 ,
-—-Z o i Y - A a2 S for r=0,1,...,14.
e (14 —-r)

(T s

Let 7,="C,5"" 2" .x" for r=0,1,....14.

1 g§13-r 2r+| 14! 514--r 2 @
Then T = i X "/——— x

T (r+l)'(]3 )l ri(l4d —r)!

O o
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T, _204-0)4 ©

4
'I'hus.x:;:-i—-s 1) 3

7, 8 (4-1) 5 g,
Hence, —?’_1'-2 I according s 157 1) <

r

&

i.c. according as 112-82 157 +15.

97_,5

P

i.e.according as rf 323

I, <=5 <l <1, L EE —2dy

ONO

=, The required valucisr = 5.
b I I (rte+2)=(r+c)
( )r+c r+c+2 (r+o)(r+c+2) (: >

2
=(r+c)(r+c+2)' @ -~

_____

2 +
Let ”r = fbr rEZ
(r+e)(r+c+2)
Then
1 1
r=1 U =—0n-
I+¢ 3+c¢
r=2; U, = I _L
24¢ 4d+4¢

1 I
=8y dh s (::)
34¢ S+c¢
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r=n-2:u,,m2=-—_._l________ I @
N=2+¢ n+c

1 1

sl = Lo
n=l+c pic+l
1 &
r:n; u”=-—-___._ l

H+c n+c+2

= I+¢ 2+4c¢ ntc+l ntc+2

_ 3+2¢ 1 1
(+)X2+¢) n+ec+l nte+2 ®
. 35
The limit of the RH.S. as 5 — aois — 33 2¢__
(I+c)2+0)
3+2¢

Zu, convergent and the sum js ———-_
(1+c)2+¢)

A 2o,y =

- 1 3
Pute=ily ¥ B ©)
o mr(r+2) 4 <

: 5
Put ¢=1: ==
e Z(r+l{r+3) 12 .

1 & ] 1 5 3
NP e i i

¢ -
"3 Z,(r+1)(r+3) @ P

Now, (1) and (2) :Z

r=l r(r e ’}}
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’-————/'// -P_._’_,.-F-"'—.__—
j -1 @}and P=

denotes the transposc of the matrix B. Show thy , .

*]

ehin Lok K= = o ’
fa)let A=/ 4 2
It is given thal
and b=-1, and

T =

Write down P ! and u
matrix of order 2.

(b) Sketch in an Argand diag
,.‘.’I =1.

Le :o=a(

AB
with these values for
sing it, find the mat

cos O+i sin @), where 4

1diins

), where a, bER. ia:

4 1

B
a and b, find BTA.

p, wher¢
rix Q such that PQ = P2 + 21, where I is the iden
lity

ram, the locus C of the points representing complcx numbers > satisty
mg
i

>0 and 0< 8§ <Z. Find the modulus in terms of g ang thc. |

each of the complex numbers L and 2
“0

a, of
gram representing the complex num

principal argument, in terms of
d § be the points in the above Argand dia

I
Show that when the point P lies on C above,

Let P.Q, R an
Zg =St f!- and ::3, respectively.
T z
(i) the points @ and s also lie on C, and
between O and 2.

(i) the point R lics on the real axis

11
e

2 a3
(a) ABH( )
i

a 0

2+ab}

2-a+3a
—1+b2

—1-b+2a

e g (2-a+3a
-1-b+2a

2+ab]=(; ;) @

~1+b?

< 242a=4, 2+ab=1, ~-1+2a-b=2, —1+5%=0. @

&

a=l,  bh=-I,
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Now, B'A=|-1 (2 L3 ( : )
Lo A1 -1 2
\
(1 0 5
L2t 3
45
" 1{ 0 -1
L) @
Also, PQ=P2+21cP"(PQ):P“'(PZHI) @
= 0=pP'P24p () @
S QP=P+2p 7 @
4 1 0 1
oS 0= +
S RO
4 2
0= ;
35
(b) B
/" )
!
c_J
5
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1 1 &‘ff—ﬂ@ @
" IO S “isind
rlmh;—a(cos(}-ﬂsinﬁ) (cos6 ~i5in®)

(cos@ —isind)
__(cos@-ismC]
a(cos” 6+ sin’ 0)

& l(cos{-g) +isin(-0)) @
a

1
%=l, and Arg{-:—*]""'a
| @ =

Next, :02 =a’(cosf +isin 6)(cos @ +isin 6)

=a2{(co.e.39-sin39)+2fcosasin9} @
=a*(cos26 +isin20) @

Hence.

2
Hence, zoz =a’, andArg(zﬂ ):29. @
©)
Suppose that P lies on C.
Then a=L.
1

=] andso Q liesonC @
20
Also, | z2 |=1 and hence S lies on C. @

gy +”L = (cos@ +isin@) +(cosf - isin )

2y
=2cosf. @

15

10 - Combined Mathematics (Marking Scheme) / G.C.E. (A/L) Examination - 2017 / Amendments to be included.
2
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Note that 0<6‘<%:> 0<2cos@<?.

<. The number represented by zo+ A is real and lies between 0 and 2 on the real axis.

“0
10
r14 (@) Let f(x)= x o
! 4 £ 3 -m for x#1,2. |
X4-3%) _ for xe1,2.

Sh 1 LA - - 4 =
ow that f'(x), the derivative of f(v), is given by f'(x) P TP |

Sketch the graph of y = f(x) indicating the asymptotes and the tuming points.

) |
Using the ; i iy a0 o) |
g graph, solve the inequality TR s |

| (b) The shaded region shown in the adjoining
! figure is of area 385 mZ This region is
obtained by removing four identical rectangles
each of length v metres and width x metres
from a rectangle ABCD of length 5r metres

and width 3v metres. Show that y= 3;‘.

and that the perimeter P of the shaded
region, measured in metres, is given by

; P=i4,r+i_5,39- for x > 0.

Find the value of x such that P is minimum.

2

S S 1.2
(a) f(x) D =2) orx #

2
—I)(x—2)2x—x2(2x-3
Then £y = = x =202~ x*2x-3)

(x-12(x-2)?

_-—t').t»""+4)r+3x2 @

T x-)2(x-2)*

o i for x#1,2. @

T -0 (x-2)? 20
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; _1.Hence, itis y=1.
i : . lim (=1
Horizontal Asymptote L

im fG)=—° lim fG)=—0 and lim f(x)<o,

Note that l_izi_f(x)=°° and Pt 2 x 24

Vertical Asymptotes: x=1,2

4

f(x)=0 < x=0 or ¥=3
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There are two turning poins: (0,0) -1ocal minimum and {g. - 8] is a local maximum

@ x=0o0r2<x<2 @ _ 70

i

®) Area: (53 -4y =385 (5)
Hxy =385
Xy =35

5D
s

Perimeter: P = 2(5x+3y)+4x+4 y @
=14x+10y

330, Lo @
X
dp 350
e @

X

-‘-‘?--:Ofor 0<x<5 and £>Ofor 5<x

OO
-. Pis minimum when x=35. @ 50
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- ce, find e Ty
¢ractions and hen: fx(x+ o x

~r dr and hence, find the area of the region encloseg

J in pal'llﬂ}

15.(a) (i —
(a) (i) Express P
rts, find j xe

(i) Using integration by P4
nt lines x= 1, x=2and y=0.

by the curve yaxet and the straig
() let c>0and [= J' '"f“' ") dx. Using the substitution x = ¢ tan8,
:';
where J = J in(] +tan6) dé.

show that /= Elnzw-—.f.

d ==
Using the formula j fixydx =jﬂ show that J =2 in2.
0 0

a-x)dr, where a is a constant,

Deduce that / =§%|n(zc’;.
_______.———-_'—.-—

4,8, 0. . (1)
l;*""* 0

P "
(1) 2 S (x+1)2

x(x+1)

1= A(x+1)? +Bx(x + D+ Cx
l=(4+B)x+@2A+B+C)x+4

By comparing coefficients,
x°:I=4

x':0=24+B+C
x2:0=A+B

A=1,B=-land C=-1.
1
I e I_dx Ix+1dx I(x+l) “ @

x(x+!)

@ =[“lxl—lnlx+1]+;-_lﬁ+(:",where C'is an arbitrary constant. I
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(i) | % dr=-ze™* 4 fera

=-xe ¥~ X L "
¢ _*C", where C* is an arbitrary constant. @

2
Required area =Ixe"'a5c @
1
2
L D
=l a2
=2 3.2, @ | 35

(b) Let x=ctané.

=~(x+De™*

Then dx = csec? 8do.

When x=0, 6=0 and when xzc,Bz—E—.

m:

(1+tand) ‘
:-c+t: e c®9dl9 @

ncl+tand) -
_ .csec’ 0dO
-! cisec’ @ @ = ¥
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=

= }{mz— In(1 + tan8)}d& @
1]

=1n2-£5—.1

y— —4kdi OB @
3

geZmerifme (5D
4c c8 .

=Z{2Inc+In2}
8¢

=7 In(2c2

kalvi.lk

Scanned by CamScanner


https://kalvi.lk

w

fidential
pepartment of Examinations - Srj Jank, Confi

_,.,-r"‘"'____ e —

]

16. Let mER.. Show that the point £=(0, 1) does not lie on the stright linc [ given by y = m*:

Show that the coordinates of any point on the straight line through P perpendicular to [ can be
writien in the form (—mt, 141), where 1 js g parameter.
Hence, show that the coordinates of the point O, the foot of the perpendicular drawn from P to /.

re given b LSS 3.

g Y(HMZ 1+ mt
showumt.asmvaries.thepoingglicsonmccimsgimbyxz.i_}.z__v:u,andskctch
the locus of @ in the xy-plane.

Also, show that the point RE(..‘?_._'_) les on S
3 g

Find the equation of the circle S’ whose centre Ties on the x-axis, and touches S externally at the
point R.

Write down the equation of the circle having the same centre as that of S’ and touching S
internally.

A

If the point (0, 1) lies on /. then we must have 1=mx0.ie. 1=0,2 contradiction.

(0, 1) does not lie on 1. 10

0,1

N
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Case(i): m#0

In this case, the equat

y-l—-—:l*(x-ﬂ)-

{0 this equation bY ¥ =

ion of the line through P perpendicular to ! is given by

1=-;;—(x——0)=f(say). @

§ a patameter.

Let us introduce 7 in

Then y=t+1 and x:-m:,whcreti

Hence, the coordinates of any point on the line through P perpendicular to

{ can be written in the form (=76, 1+ 1), where ! is a parameter.

Case(ii): m=0

In this case, the equation of the line through P perpendicular to [ is the y-axis and

hence, the coordinates of any point on it can be written in the form (0, £+ 1),

where 7 is a parameter.
Thus, the form is true for all real values of m. 30

Let 1, be the valueof ¢ corresponding to Q.

Since @lissnl, lo +1=m-mlo), @

Llg=- : , and hence Qs[—m[-— lz],-— 12+l] @

1+m* 1+m*) l+m

fom
i-+-mz’1—i-m2 @

20
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2

i i m
LI e e e m' _mi(l+m®) m

3 = =0.
(l+m-)! Lt (l+m2)2 1+m?

&

35

15
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Let x, be the x — coordinate of thecen

30
The equation of the required circle touching § internally is
- 2
Vi), ( 3] .
Xmr—1] #* ={—.
[ 51 ™% 13 < =
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17. (@) (1) Show that 2\':03(50«

8) -

(i1) In the quad

Iateral =V for << 9.
BAC = g0

BCD
Let ACD =,

Next, using the Sine - Rule o
AC _5inQ200y 4y C for
A

triang|e Abc,
smq ‘how that

Deduce thy sin (20°4 ) i

howp ;
10 the figyre, AB = AD, ABC = g0°,

Or the tiangle Apc. show that

S

|

CAD = 20° and

___Q_ =2cos40°.

Hence, show that ¢t = 2‘::’); .:{4):18'? (:‘;n 20°
Now, + Using the result in i) aln:: :::w tha : °
(b) Solve the_equaum Cos4r 4 sm-u:cmz, o
e — M=, +sm2xh_
® &
| 2{-;-c050 + J;sin 6}-—c039
(@) () sin@ =3

— --u.-n.--.--q.-..-- -,

15

(ii) Using the Sine Ryle.4C _ 4B

sin80° sin 40°

AC = 25in40° cos40 = 2c0s40°
AB sin40°

>

: AC 4D
Again, using the Sine Rule: =

sinfa +20°) smna

&

AC  sin(20° + @)
AD sina

—
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Hence, AB= AD;;.E_iﬂ(.sgi_On_ffl:Zcoscm ! @

&

sin(20° +a) = 2sina cos40°

= ]
= sin20° cosax +cos20° sin@ = 2sn& cos40 @

2c0s40° - c0s20° @
= cotg=—mm"— 60 '

sin 20°

e ——— A el T ——
B e G T T S T st L S
-

2cos40° —cos20° @
(i) with@ = 20° = =3

sin20°
- cota =43 @
= a=30°. (Since 0° <a <90°) 25

(b) cosdx+sindx=cos2x+sin2x

& sindx —sin2x = cos2x —cosdx @

&> 2c0s3xsinx = 2sin3xsinx

< 2sinx(cos3x—sin3x)=0 @
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<sinx=0  or €os3x =sin 3y
<sinx=0  or tan3x =] (;.‘ cos3x #0)
S x=nx for neZ or x=mz+Z for meZ @
4
< x=nx for neZ or x=M+£ for meZ
3 12
50
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G.C.E. (A/L) Examination - 2017
10 - Combined Mathematics 1l

Marking Scheme

This has been prepared for the use of marking examiners. Changes would be made according
to the views presented at the Chief/Assistant Examiners' meeting.

Amendments to be included.
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10 - Combined Mathematics

Distribution of Marks

Paperl|:

PartA: 10x25 = 250

PartB: 05x150= 750
Total = 1000/10
Paper 11- Final Mark =100
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1. A particle P of mass m and a particle @ of mass Am move with speeds u and v ré's'p'e&;‘,é,y'“
towards cach other along the same straight line on a smooth horizontal floor. After their impac!'

the particle P moves with speed v and the particle Q moves with speed u in opposite directiong
Show that A=1, and find the coefficient of restitution between P and Q. 1

————

P 0
U v
()
P @
v i
SO

Apply I =A(My) — forthe system:

0 = (Amu—mv)—(mu—Amv) @

= 0=(A-Du+(A-1)y
=0=A-1)(u+v)

5=, @

Let e be the coefficient of restitution between P and Q. Then, by Newton’s law of restitution:

_’.u __"-v
(u+v)=e(u+v)
-y u
v ®

25
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2. A balloon, carrying @ small uniform ball, starts from rest from a point on the ground at time
t=0 and moves vertically upwards with uniform acceleration f, where f<g. At time r=T, the ball
gets gently detachefi from the balloon and moves under gravity. Sketch the velocity —time graph
for the upward motion of the ball, from r=0 until the ball reaches its maximum height, Find the
maximum height reached by the ball in terms of T, f and g.

NN T BEL- [P

Vi § O

B
» [
0 i
fT
g
£=2CR C QiR D
C g
. ; 1 1 IT
The maximum height =The area of the triangle OAB= s T+? xfT. @ + @
o
= );T (7 +g)

g

25
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3. In the diagram, PABCD is a light inextensible string attached 1o a particle WI777777777,
of mass m placed on a fixed smooth plane inclined at 30° to the horizontal. -
The string passes over a fixed small smooth pulley at A and under a smooth
pulley of mass 2m. The point D is fixed. PA is along a line of greatest slope,
A

and AB and CD are vertical. The system is released from rest with the string
taut. Show that the magnitude of the acceleration of the particle is twice the
magnitude of the acceleration of the movable pulley and write down equations

sufficient to determine the tension of the string.

x+2y=constant =X +2j=0=2y=—x. @

With f and F asshown in the figure, f =2F. @

_E:mg/for P:  T-mgsin30°=mf @

F=ma 3 for 2mg: 2mg-2T =2m F @ 25
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4. A truck of mass M kg is towing a car of mass m kg, along a straight horizontal road, by means of
a light inextensible cable which is parallel to the direction of motion of the truck and the car. The
resistances 1o the motion of the truck and the car are AM newtons and 4m newtons respectively,
where 2(>0) is a constant. At a cenain instant, the power generated by the engine of the truck is
P kW and the speed of the truck and the car is vms-!. Show that the tension of the cable at that

T . 1000mP

instant 1s (M-—-—+ g newlons,
— fms”
—> yms™ ®

Am AM
‘_ m [y ‘1“‘_ M
T Y i —F
Tractive force F = IO?)OP NGy - - (1) @

F=ma—>forM: F-AM-T=Mf

F=ma—> foom:T-Am=mf  ===--

Now (1),(2)and (3) = @E—M—T=Mf

1000P

v

T 1000mP N
(M +m)v

= _aM-1=X(-im
m

25
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5. In the usual notation, let —1+2j and 2ai+aj be the position ye

rsoflwopointsAmB

respectively, with respect to a fixed origin O, where @(>0)'is a constant. Using scalar product, show

that AOB = Z. -
Let C be the point such that OACB is a rectangle. If the vector OC lies along the y-axis, find the

value of a.

Scalar Product: OA-OB =(-i+ 2j):Qai+aj)

=2a+2a=0

. AOB=" @
2

OC = 04+ AC
=04+ 0B

=(-1+2a)i+(2+a)j @

OC lies along the y—axis = (1-2a) =0 @

1
Sa=—.
“=3 @

25
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6. A uniform rod AB of length 24 and weight W, suspended from a fixed
point O by two light inextensible strings OA and OB, is in equilibrium as

shown in the figure. G is the mid-point of AB. It is given that AOB = and
OAB = a. Show that AOG = a, and find the tensions in the two strings.

W
Since AOB = % , AB is a diameter of the circle through 4, O and B, and G is the centre of it.

LAG=0G.

= 406 =0iG-a. (5)

T, =W sina. @
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o evems of a sample S

d B be tw
7. Let A an (B]A)""-

/’/’m tht;e:ifu;uhl notation, it is given that

Find P(A) and P(B).

y ,__ d P
P(AUB)=§.P(AUB) !

Since A/UB' =(4N B)', we have P((4 |
E-

()

S
" PANB)=1=¢~

Wl

1
P(BN A) P(A)=—6‘=
Now P(B|A)=——7 = 1
4

P(4)

W&
Il
w |

Also, P(AU B) = P(A)+P(B)-P(ANB)

~B))=1-PANE).

+_P(B)-%

(L)

ted
A bag contains nine cards. The digit 1 is prin
the rfst Cards are drawn from the bag at random,
probability that
(i) the sum of the di
(ii) the sum of the digits on the fi

on four of them and the digit 2 is printed on
one at a time, without replacement. Find the

gits on the first two cards drawn is four,
rst three cards drawn is three.

1/2

<<L

(i) Answer= -g x% = %

(11)Answcr—£x3x£=_l_ @
9 8 7 21
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y are distinct positive

where @, b, x and
observations?

g are a, a, b, b, x and ),
are the modes of these six

and the product of these modes are x and

Values of siX observation
integers Wwith a<b. What

It is given that the sum

g T
of the six observations IS . find a ML///'"

Modes are a and b. @

a+b=§: and ab = y.

9.
y respectively. If the mean

Itis given that

e 4 2a+2b+x+y 7
Since the mean IS = we have s et oy

- 3g+3b+ahE 21 semen=sh Wi ) @

(1) =>ab isdivisible by 3and hence ab2>3.

Again, ()= a+b<6. @

Since 1<a<b , wemust have
a=2 b=3 @ 25

en numbers X, X, ---» Xyg A€ 10 and 9 respectively. It is‘
bers which remain after omitting the number x,, is also10.

0. The mean and the variance of the t
given that the mean of the nine num
Find the variance of these nine numbers.

Mean=10 = “——=10. @
10

10

i 10
v . = i=l - 5 - 2 _ @
ariance =9 ::»——]0 10°=9=> E x/ =1090.

i=l

The mean of the first nine numbers =10 = x,, =10. @

e

= Y x) =990, @
=l
' 25

.. The variance of the first nine numbers = @— 102 =10. @
9
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" :< at the centre C of
: of height a is 8t
base of a vertical oW . ontal ground. A small
1. (a) The radits 2a, on horizon with spced e
QI

i !ar ﬂd Of towa-
samcr:;cti!s prgf from the top of the
an angle i’- above the

moves frecly under gm:?mm

through C at a dis ia=0:
- —_gra=u
the equation gR? — 4R o3y A4 .

a and £ and deduce that if % > 3 84> then the stone will not fy) Hits

Find R in terms of &,

the pond.
O .+ uniform speed u kmh™!, relative to earth. At the inst
e Ship' S'Is smlmgistncocﬁa!stk::tgl an anglep;ed{iouth of West from a boat B, the bo:tn th:‘l;';:
the ship Is at 2 path intending to intercept the ship, with uniform speed v kmh! et
, Assuming that the ship and the boat maintain their speeds it
he velocity triangles to determine the two possible e

and hits 1

¢. Show that R is given by

h, where usinﬂévgx.
paths, sketch, in the same diagram, t

of the boat relative 0 . .
between the two possible dircctions of motion of the boat relative to eany

le
Show that the ang e et
is -2, where @ =si0 (=5 |-
Let #, hours and 7, hours be the times taken by the boat to intercept the ship along these two
_ 2ucos®8
paths. Show that /; +l = —;5—_—‘;5——
7
A 4
a
¢ R

Apply s=ut +—21-m'2 ,

— from A to B: ,R:uoc;s%-f:iJf ............... ) @

V2

T from A to B —a=usin—4]£t—21gt

2" u
= gR —u’R-ula=0 @
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_ uzilfu4+4u2ag @
R= u’ +4/u’ +4agu
Dero @
15

Suppose that u? > gga.

1622

—ga+\{—g a*+=2 S gl
Then, R > 3ga+3gah2
2g @ =3 5

= R>2a.

10

. The stone will not fall into the pond.

(b) V(S, E)=— u @

V(B,E)=v @
V(B,S8)= ;7@

V(B,S)=V(B.E)+V(E,S) @

= V(E, S)+V(B, E)

usin@<v<uy

-+ O
=PR.

50

Required angle = R,éRz @
=7-2a,where OR,R =a. @

kalvi.lk Scanned by CamScanner


https://kalvi.lk

Confidentiy|

. 4 i a
Department of Examinations - Sri lank
o4 usin@
sine=—7—%
OR, ¥

e

;  I(PR+PR;)
VG Re

©),

PRI = PA - ARI

] @ 3

PR, =PA+ AR,

=ucos@+yv:—u’sin’@
! 2ucos@ @

u’? cosz 9—(1«'2 —HZ Sil‘l2 &)

o f[ +f2 =

_ 2l ucost

7 =y

& cos2@+sin? @ = 1)

kalvi.lk
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12.(a) The trapezium ABCD shown in the f i i
) gure is a vertical cross-
scction through the centre of gravity of a smooth uniform block ‘E.;:—g C

of mass 2rm. The lincs AD and e are parallel, and the line AB
is a line of greatest slope of the face containing it. Also, AB = 2q .
AN T
and BAD = a, where 0<ﬂ<§-and cosa=2, The block is AL 2

5

placed with the face containing AD on a smooth horizontal floor.

A li‘ght inextensible string of length £ (> 24) passes over a small smooth pulley at B, and has a
particle P of mass m attached to gne cnd and

another particle Q of the same mass m attached to the
other end. The system is released f, ok

: fom rest with the string taut, the particle # held at the mid-point
of AB and the particle ) on BC, as shown in the figure

Show that the acceleration of the block relative to the floor is %g and find the acceleration
of P relative to the block.

Also, show that the time taken by the particle P to reach A is [L/4

C%,

(b) Two particles A and B, each of Mass m are attached to the two-¢nds of a light

inextensible string of length /(> 27ta). A particle C of mass 2m is attached to the

mid-point of the string. The string is placed over a fixed smooth sphere of centre O

and radius a with the particle C at the highest point of the sphere, and the particles

A and B hanging freely in a vertical plane through O, as shown in the figure. The

particle C is given a small displacement on the sphere in the same vertical plane, so

that the particlc A moves downwards in a straight line path. As long as the particle C is in contact

with the sphere, show that % = %{l —¢0s6), where 0 is the angle through which OC has turned.
Show further that the particle C leaves the sphere when 8 = 1,:- .

Let a (P,Block) = f/ Then a(Q,Block) = ' e—
Also, let  f(Block, £) = F —»»
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Apply E=ma: 0=2mp+m(F"f)+m(F_fcosa)

For the system —> 3
:§0:4F"'f—fxg

| TR LA () @

| % 7
For the particle py mgsina— T=m(f - Fcosa) ===-====-=-- 2)
For the particle O <4 T=m(f —F) -======n===-- 3) o

4 3
2) + = _= =Y+ - =
2+ 3 mg x m(f —F) m(f F x )

D 4o =5f-5F+5f-3F

— 4g=10f-8F @

Now(l) = d4g=25F-8F

4

- e &
_10g

W=r=7 @ 0

Apply s :m‘-i-z—]a!2 :/

1
For the motion of (P, B): a:0+5f12 @

(5)

2 _ [I7a

@—Sg
7

e
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(b)

A

Y

mg
Conservation of Energy:

L l R :
e Zmx(af)” +2x T (@0)” +2mgacos 6 - mg(k - a@) - mg(k +ad) = -2mgk + 2mga

PE 10
KE l{-)
= 2a0° =-2gcosf +2g Equation 5

A =£(1—c059).
a

45

Apply F=ma:

ForC A R-2mgcos@ =-2m-af’

= R=2mgcosl-2mg(l-cosh)

=2mg(2cost-1). @

2 1
= R decreases asf increases, and R=0when cosf = 5

C leaves the sphere when 8 = % @

25
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o

e length @ and modulus of elastruty mg is -1“' .
v crdaraht ng of natural : '1chcdl

3. Onc end of a ligh daﬁl;(“:ﬂi‘lbmc a smooth llonzomaid floor and the other eng jg attag h{-d Uliygg
[ point O at a height lo is placed near @ and projected vertically downwargs it o,

-" ; 7, The partic
/ particle of mass 7 ih of the string ¢ satisfics the cquation & +--{x 20)=0 fo, 5 SPeeg
| [ea . Show that therlt;;“ simple parmonic motion. L i

and find the centre O

Using the Principle of Con

nergy for the downward motion of
servation of Encrgy - - o
show that il= 3(401 x ) for a < x < 3a.

first impact with the floor,
n in the form x A2 = X?) for
Taking X=x-2a. express the Jast equatiol ( ) —-—— ",

d.

ude to be dete mine . .

:’:,::e am:: . ]t;uty of the particle just before the first impact with the floor?
t 15 the ve

. N -
- rticle and the floor is . For the / ;
The coefficient of restitution between the pa B “pward mojgp

the particle after the first impact, until the string becomes slack, it is given that x? - &'(Bl_“

f <X <a. where B is the amplitude of this new simple hqrmonn. motion to be dclcnnmed
or —a
how that the total time during which the particle performs downwards and upwards simple harmone

Sr |a
| motions described above is AE

Forasx<3a:

Vag
T:i"f(x-a) @ | a

Apply £=ma: ! @
Forml;mg—T=m.iE K

> mg —%‘f’y—(x—a) = mx

= 53-8 (e Tdy=1. @
a

i S
L~

3a

me
y <

PEI

The centre is given by ¥=0.i.e. x=2a.

So the centre is at the point C, where C is vertically below O with OC = 2a.®

. 1 I I (x-a)?
Conservation of Energy : —m(ga)=—ms® — mox + —m ——~—-.
B¥ IR = A —~ S e o

ga=x’ ‘25’-”5(!(3 -2ax+a?)
& =2gx—-§x3 +2gx
7]
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i =£(4ax—x’) for a<x<3a
a

P lges Pud @

also a<x<3a & -agX«<a

.2_& _ 2
3 = (40 (X +20) - (X + 2012} @

=& 4q -X?} for —a<X<a @
a
wa=2a.(5) 2

Let l v be the velocity of the particle just before impact.

25

Then v? = ~‘§-(4a2 =pl) =3ga

.‘.v=@.® 10

1 @
By Newton’s law of restitution, velocity Tjust after impact = Jg_a ( e =—5] . .

x? =%(32—X2)

WhenX=a

:B:Jia.® 20

()
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1N
Sinch%t, .—.i;—, e have { =_3—[g_
g, 7 _z |4, @
Since‘/;r2 =E-,wc have £, =57

:
=)

4.(a) The position vccmnct points A and B with respect to a fixed origin O, not colling
F with A and B, are a and b respectively. Let c=(1-4)a+4b be the position vector of 4 53
C with respect to O, where ﬂﬁ< 1.
Express the vectors AC and C8 in terms of a, b and 1.
Hence, show that the point C lies on the line segment AB and that AC:CB=1:(1- }),

Now, suppose that the line OC bisects the angle AOB. Show that |b|(a.c)=|a|(b.c) g

hence, find 4.
(6) In the figure, ABCD is a rectangle with AB =1m and BC = /3 m, and CDE is
an equilateral triangle. Forces of magnitude 5, 243, 3, 43, P and Q newtons

act along 8A, DA, DC, CB, CE and DE respectively, in the directions indicated
by the order of the letters. This system of forces reduces to a couple. Show p C

that P=4 and Q=8, and find the moment of this couple.

: .Now'_ the dirgctjc?ns‘of forces acting along BA and DA are reversed, ‘but thﬂr L
‘magnitudes remain the’same. Show that the new system reduces to a single
resultant force of magnitude 2437 newtons.
Show further that the distance from A to the point at which the line of action , e

of this resultant force meets BA produced is :}m.

14. (a) OA=a,0B=b and OC =¢

AC=40+0C=0C-Od=c-a=(1-A)a+Ab-a. @

=A(b-a).

&

CB=b-c=b-(1-A)a-Ab @
=0-A-a- (7§ lj
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.. Clieson AB and £ =__;_‘_.

CB (1-1)

ie. ac:cB=2:0-4) (5)

15

BOC = AOC

a-c=|alleleosa (5)
b-c=|b||e|cosa @

= |bl(a-c)=la|(b-¢) @

20

=|b|{(1-A)|al* +Aa-b}= |al{(l-A)a-b+A|b|’} @

(I-A)lal{lallb|-a-b}=4|bl{lallb|-a-b}

(1-4)|al=4]b|

__lal
lal+|&]

(*raand b are distinct and non-collinear.) 15
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P
Q
C
D
3
Y 43 V3m
2\;‘3‘ ¥
5
A _’4__’_4 B
im

Since the system reduces to 2 couple,

— 3—5+Qc0560°—P00560°=0 @
- P-Q=-4, and @

1 _2J3-43 +Qsin60° + Psin60° =0 @

= P+0=12 @
P=4 and Q=8 @
l_;:> Moment of the couple = 73Nm

45
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2V3 1 43 Vim

/ ;

A > B

H a
im

- X=5+3+8¢c0s60° —4¢c0s60° =10 @

T ¥ =243 -43 +85in 60° + 4sin 60° =443 @

R=\/IOO+48=2J33® =

Let H be the point at which on BA produced meets the line of action
H

63 + 231 +a) +3(3+4-2)=0

-6a+2+2a+5=0

aﬂzm @
4 15
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5.(a) A uniform cubical block of weight W and sidc':_}:;:ngth
2a is placed on a rough horizontal floor- A uni x
d length 24 has 16 end A smoothly

AB of weight 2W an
p the horizontal floor and has t!:e
of the cube at 1S

hinged to a point on .
end 4 against a smooth vertical face of :
" hrough the rod is perpendicular

d the system stays

centre. The vertical plane t
to that vertical face of the block an :
in equilibrium. (See the figure for the_rclcvant vertical >
cross-section.) The coefficient of friction bf:tween the
cubical block and the rough horizontal floor Is A Show
that y = J3.
framework consisting of

A

(b) The figurc shows a
five light rods AB. BC, AD, BD and CD freely

jointed at their ends. AB=a meh;es and BC=2u
metres. and BAD = BDA = BCD = 30°. The
his 1SON at B

framework is loaded with wcig
and 300N at D. It is in equilibrium in a vertical

plane supported by two vertical forces P and Q
at A and C respectively, so that AB and BC are

horizontal. Show that P=250N.
Draw a stress diagram using Bow's notation an

whether they arc tensions or thrusts.

2a

.
>

A X

For the block T
R+R, =W

For the block —»
F=5

kalvi.lk

d hence, find the stresses in all the rods and state

300N
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For AB, A A

LS = JEW @
o i

(R +R,)

zﬁw

W

SO
60

(®

(s

150% Za+300(2a—g—]—P.3a -0 @
= P =250N @ 10
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@ 60°

100

50 | 60°

Three joints:

Rod ‘ Tension Thrust
A 250V3 N

o 200V3 N

cD 400 N

A 500V3 N 5 o1 |
o 100vV3 N
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16. Show that the centre of mass of 3 tin uniform wire in the shape of a semi-circular arc of centre C
and radius q, is at a distance 2a

7 itom C.

In the adjoining figure, PQ, PR and ST
cut from a thin uniform wi

P

T of mass p per unit length. The two pieces .
PQ and PR are welded to each other at the point P and then welded to m
.S’TatthepomtsQandR-!iisgivenmmpg=pn=a,sr=2aand STo

are three straight line pieces

[7) R
o - oy

PO=73+ where O is the mid-point of both OR and ST. Also, SUT is a

semicircular arc of centre O and radius a made up of a thin uniform

wire of mass kp per unit length, where k(>0) is a constant. The rigid T

plane wire-frame L shown in

the figure has been made by welding the
wire ST in the plane of PQR at the points S

the centre of mass of L is at a distance (ﬂk__.._+ 4k + 3)_‘1
xk+4 12

semicircular wire SUT to the
and T. Show that
from P.

The wire frame L is in equitibrium with its circular part touching a
smooth vertical wall and a horizontal ground rough cnough to prevent
slipping, and its plane perpendicular to the wall as shown in the adjoining
figure. Mark the forces acting on L and show that k>%.

Now, let k= 1. The equilibrium is maintained in the above position

even after a particle of mass m is attached to L at the point P. Show
that m<3pa. £

By symmetry, centre of mass, G lies on C4 and OG=x @

Let p be the mass per unit length.
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g I
Then Am=a(B@)p @ nap A
( : ) 2
z
2
=£-sin¢9
/4
B
2
=£[25in£]
b4 2
_2a
n’ @
' : 2a
Hence the centre of mass is at a distance }— from C. 3

Vertical distance from P to the

Mass
centre of Mass

!

[ Object
[ PR f P '7

G
&

!PQ ap r.
/s:r ’2.::,0 J @
O

A O

= RIS ENERENE

(4+7zk)ap®

I Combined Object
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By symmetry, centre of Mass of L lies on the line joining P and O. @

By the definition of centre of mass

(4ap+rmakp)x, =209X-§+2apx%+mkp><(

:>(4+:rk)x-l=%+a+}r

nk+4

Qx_|=(ﬂk+4k +3]£

=

;k + 2ak @

a 20} @
_+——
2

70

— a
For the wire frame L to be in equilibrium in the given position, we must have x; > N @

. k+4k+3)la_ a
Le. | ———— i -
rk+4 2 2

& mk+dk+3>mk+4.

= k>%. @

&

A R:[

T
25

_____ A R,
Let k=1 &
Then, o [;r + 7}3 5

n+4)2 ##"““,-771 &
Let x, be the distance to the new centre of mass from 2. O / ™8

i R:
£
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Then [(4ap+ra p)+m];;=(4ap+ﬂ'a p)xi- @
- n+7a
= [(4ap+:ra p)+m]x2=(4ap+7w,0) _—_zr+4 5

== a
= [(4ap+:ra p)+m]x2 :ap(rr+7)5

i ap(r+7) _a @

2T [(4ap + 7a p)+ m] 2

- . A— a
To maintain equilibrium in the above position, we must have x; > o @

. ap(x +7) a a
1.€. —_—
[4ap +za p)+m] 2 2

< ap(r+T)>4ap+nmap+m

= ressg @ 20
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17.{a) Each of the bags A

all respecs, exceps oy . C contains only white balls and black balls which are identical in
B contains 2 whje balls our. The bag A contains 4 white balls and 2 black balls, the bag
black balls. A bag is o 3nd 4 black balls, and the bag C contains m white balls and (m+ 1)
after the other, withou 95en at random and two balls are drawn from that bag at random, one

t replacement. The ili is whi
second ball drawn is probability that the first ball drawn is white and the

ack, is -5_. Find the value of m.

ity lh.at the bag C was choscn, given that the first ball drawn is white
rawn is black.

Also, find the probabil
and the second baly d

(&) The following table

ives istributi i
el sshecs 15 5 Sg the distribution of marks obtained by a group of 100 students for

tatistics question:

Marks range Number of students
0-2 15
2-4 25
4-6 40

| 6-8 15

. 8-10 5

Estimate the mean # and the standard deviation o of this distribution.

Also, estimate the coefficient of skewness x defined by x = M. where M is the median
of the distribution. ol

(a) Let X = First ball drawn is white and the second ball drawn is black.
By the Law of Total Probability, @
P(X)=P(X| A) P(A)+ P(X | B) P(B)+ P(X | CY P(C). ~=n=nmommmenans (1

4 2 4
PLX|A)==xZ=—
Kld=2xz== (10))

2 4 4
P(X|B)=2x2== .
x1By=2xz== (10)
|
T TR Ll B .5

T@m+l) 2m o 2Q2m+1)

LR

Also, P(4)=P(B)=P(C)=

W | —

. 5
Since P(X)=—
(X) 18’

S 4 1 4 1 (m+1) |1 .@
= —=—xX—t—x—d——x—
M 18 |5x3+1sX3+2(2m+!)x3
5 8 (m+1) <:>
o R ——
6 15 22m+1)
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= 32m+1)=5(m+1)

> m=2 (3
m—2:>P(X|C)—i @

By Baye’s Theorem,
P(X|C) P(C)

P(C| X) = o
3.1
(105 (3D
5
18

w O | ]

Marks range f Mid point x x:—-—-— f;J Ix*
0-2 15 1 1 15 15
24 Y] 3 g 75 225
4-6 40 5 25 200 1000
6-8 15 7 49 105 735
8-10 5 9 81 45 405

_ ;3330_(£3 @
100 (10
=238-1936 @

S e ———————
10 - Combined Mathematics (Marking Scheme) / G.GE. [A/I) Examination - 2017 / Amendments to be included. 29
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m2.11 @

o
e
——

4+19x2 @
M=%""75
_45. (::)

3(44-45)
E= 91

0.3
213

| 20
~ 014 (5) l:::
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