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| 2x
6. Show that the area of the region bounded by the curves y = (l.fgf)z ,x=0,x=I3 and y=1 is
3i. 1
inf3)+5 |
y A
Y
1
4
> X
2 In3
. ©
Area = “[{1— e* }d.k
0 (1 + &)?
4 <u=1+e’.)
L ln3—f gl o |
W W
4
= In3- |1 _1
2»“” H2}du®
4
T = 1
In3 {lnm_,_i} 2
= ln3—{ln4—ln2 *?1;“%}'
= - -1
In3 {ln2 4}
= 3
New! =n ————————
-39 -
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7. A curve C is given paramefrically by x = 2¢ — cos2¢ and y = 1 - sin2z for +~'L§~<t<3—“-—.ﬁm %
in terms of 1. *

Show that the equation of the normal Jine drawn to the curve C at the point on it corresponding to
=2 is 6B3x-6y-Ba+i2=0,

X=2f- cos2t, y=1- sin2t

& _5.osin2t X _ _2cos2 @
ar at

dy _ -2cos2t _ __cos2t @
dt  2+2sin2t  l+sin2f
e 7 V3 1 1 @
= — X = i s om— d = ]1- = = —
5 gives us = > and y 5 5
1+ sin —
The gradient of the required normal =
cos T
6
3
=7 ©
= — 3
V3
2

The required equation :
1 n 3
e — —t
- = =AE 2EE+ )
ie. 6y-3 =643 x-+/3 7w+ 9

ie. 6vV3x-6y-v3 T +12 =0, @

—
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a+l 0 1 0 ;
13.{a) Let A = 1 1|(,B=}01 andC:[a ],whereaER.
0 1 a 2 @ .

Show that ATB — I = C; where I is the identity matrix of order 2.
Show also that C exists if and only if a = 0.

Now, let a = 1. Wirite down C.

Find the matrix P such that CPC =21 + C.

(b) Let z,w €C. Show that |zl|2=z2 and applying it 0 z-w,
show that ]z—wf" =]z|2—-2Rezﬁ+|w|z,
Write a similar expression for |1-zi4712 and show that lz—wf - |1-zii“:|2= —(1~|z;2)(i—|wf‘).

Deduce that if |w|=1 and z#w, then [Z=Xi=1.
1-ziw

(c) Express 1++/3i in the form r(cos 6 + isin 6), where r>0 and 0<6<%.
In an Argand diagram, point O represents the origin and point A represents the complex number
1++/3i. Let OABCDE be the regular hexagon having O and A as two of ifs consecutive vertices
and the order of vertices laken in the counter clockwise sense. Find the complex nuwmbers

represented by the points B, C, D and E,

@ A'B =[a+1 1 0]

= — —
10 - Combined Mathematics - I (Marking Scheme) New/ Old Syllabus | G.C.E.(A/L) Examination - 2020 | Amendments to be included. -4] -

|
|

ﬂ%cﬁ 686 RCCSTLRILEIRTET] o 600 awe CES) g onjeed & ol odiead ¢ 0 B0 85cedia www.alevelapi.com 6l



Department of Examinations - Sti Lanka

-1 1 10
CPC =2 +C
«PC =20 +C'C @
«PC =2C" +1
«P =20C"+C @
<p=12][2 —1] 2 —1]+ 2 —1]
-1 1][-1 1 =]l
-5 2P -1]@
13 2 —
al 10 —6 2 —1]
= +
-6 4 -1 1
il [12-7]@
ST
20
() Letz = x+1iy.
2z =(x+iy)(x—iy)@
= 2+
2 2
=x+Yy
= |zI?
2
zI°= 2z 10
— —_— — — —_— ﬁﬁ
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lz-wl?

=z-w) @Z-w) @
=@2Z-w) (Z-W) ®

= ZZ —ZW —Zw +ww
|Z|2—(Z$F+z_®+|w|2_®

121 ~2Re @) +1wl? ——— @

I

@—@ gives;
lz-wl* - 11-zwl®

O
= b= 12 1212 1l (5)

- —a-lzya-1wh(5) 15

lwl=1, z=w
= lz-wl’=11-2Zw|*=0 @

= lz-wl =11-2w|

iAol -1

Z=W =1®

1-2zw
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Yoy
1++/3i
D A
-3+i 1
1 ]
® '
: 2
] 1
i . @ :
] 3 ]
1 1 >
= -2 0
3 E@ 1
25
—— ———— == =————
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2x-3
14.(a) Lot f(x)=~‘é—f-§5-z)- for x=3,

Show that f'(x), the derivativc of f(x), is given by f'(xl=%[—_;—g for x#3.

Hence, find the interval on which f(x) is increasing and the intervals on which f(x) is decreasing.
Also find the coordinates of the tuming point of f(x).

Skeich the graph of y = f(x) indicating the asymptotes, thé turning point and the x-intercepts.

Using the graph, find all real values of x satislying the inequality 17}'("555"15

(&) The adjoining figure shows the portion of a dust pan without
its handle, Its dimensions in centimetres, arc shown in the
figure. It is given that its volume x*hcm® is 4500 cm®.
Its surface area § cm? is given by § = 2x? + 3xh. Show that

S is minimam when x = 15.

x(2x=3)
F 3; =
a) orx # fx) 3 |
i = 1 [PEeSia] - Bbra
I.I‘hen, f(x) (x__3)2 (x_3)3
(x —3) @x - 3) - 2¢ (2 - 3)
(x - 3)?
_ 4x*-15x+9-4x* +6x
(x-3)°
25
—. o(1 -x)
------------------- C{_“jjf'“"" S AR S mRm A mes
F)=0e x=1 @
—0<x< 1 l1<x<3 3<x<wm
Sign of /(%) ) *) )
J&) is Decreasing Increasing Decreasing

—— ——— ——
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Horizontal asymptote :  lim fx) =2 ooy =2 @
X—»t 00

Vertical asymptote : x =3, @

¥4
N 2,
0 X
£ o
4
45
1 1
1+/@ = 3
Note that 1+/(x)>0-
A3 =1+ 1)
216 22 @
fG) = 2« x(2x-3) =2(c-37. @
«  2%-3x =2 {x*-6x+9)
- @
The required values xare 2 =x <3 or x> 3.
0s

<l

—_—
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() ¥*h = 4500.

Hence, S = 2x*+ 3xh

= 2x*+ 3x, %92 forx>0.

®

- 1y _ 4x*-3375)
m4x-3x.g>o(xz) e
4 -9 @ - x=15 @

dx:

g8

For 0<x < 15, 9 < 0 andfor x > 15, 45> 0.
®" @

» S is minimum when x = 15, @

R e e e e e e e e ]

—_—
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about A for AB, BC and CD

o . _ ) & )
f?\ Wasino+ AW3asino-T4asino + 2ZAW Sasin o
- P2acosa =0

Wsino + 13AWsino - 14 AW sin a-AWtana 2cosa=0 @

1-A-2N =0

For BC and CD

*Y+3MV—T=0

%AW _3\W @

Y

—= ===

_28 .
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®

(10 for each joints)

30
Rod Tension Thrust
AB 5_?15’ 5
. 845 W _
DA < 1@
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16. Show that the centre of mass of

(i) a uniform solid right circular cone of basc radius r and height k is at a distance % from the
centre of the basc,

(ii) a uniform solid hemisphere of radius r is at a distance jsi from-its centre.

The adjoining figure shows a mortar § made by removing a solid e—2a—>1
hemisphere from a frustum of a solid uniform right circular cone
having basc radius 2a and height 4a. The rudius and the centre of
the upper circular face of the frustum are 2a and O, respectively,
and those for the lower circular face are a amd C, respectively.
The height of the frustum is 2a. The radius and the centre of the
removed solid hemisphere are a and O, respectively. Show that the

centre of mass of mortar § lies at a distance ﬂIs:l'rom 0.

48
Morlar § is placed on a rough horizontal plane with its lower circular
face touching the planc. Now, the plane is tilted upwards slowly. >
The coefficient of friction between the mortar and the plane is 0.9.
Show that if & <tan™(0.9), then the mortar stays in cquilibrium,
where ¢ is the inclination of the plane to the horizontal. o
(i) nifl lid ri ircular cone
y
A tano = L
h
1
= Sx
X >
K

By symmetry, the centre of mass lies on the x - axis. @

Sx = m (xtana)® Sx 0, where pis the density.

— =—— —— — —_————

£izrs|
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_ J:rctan‘apx‘.xdx @
) J:rtanza,ax’dx @

il ®
4 |

3
4

=l

Wix,

4
1

—

‘-*’|==:,|'“‘1

.. The distance from the centre of the base =h - %

(i) Uniform solid hemisphere

By symmetry, the centre of mass lies on the x - axis. @

o 2
Sm = n(r-x°) dxo, Ay

where g is the density

— —— =
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8. A bag A contains 3 red balls and 4 black balls, and another bag B contains 4 red balls and 3 black
balls. The balls in bag A and bag B are identical in all aspects cxcept for their colour. A ball is
drawn at random from bag A and put into bag B. Now, a ball is drawn at random from bag B.
Find the probability that

(i) the ball drawn from bag B is black,
(ii) the ball drawn from bag B is black, given that the ball drawn from bag A is red.

—

A B
3 Red 4 Red
4 Black 3 Black

®
®

@ : =3 3 . 4,1 _ 85 .16 . 25
P(Ball from B is black) "?_XT+TXT = = + 36~ =

P(Black from B and red from A)
P(red from A)

(i) P(Black from B|red fromA) =

3 3
2R
7 8

3

7

®

(Or just from the branch from the tree.)

25

— — — —————————
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10. The mean and the standard deviation of rmarks obtained by students of a class for a question paper
in statistics are 40 and 15, respectively. These marks were transformed using the formula t=%(’70+ 2x),
where x is the original mark. Find thc mcan and the standard deviation of the transformed marks.

The median of the transformed marks is 55. Find the median of the original marks.

4 :~_§}-(70+2@ — 1 (70+80) =50 @

2 2 =

M, = -+ (10+2M) @

1
~ (70+2M)

M,= % =415 0) =

Ln
h
Il
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