ST. FRANCIS XAVIER’S COLLEGE
FINAL EXAMINATION 2021-2022
FORM SIX MATHEMATICS - Compulsory Part Paper 2
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2R S RO =36 = =27
81° EEd e
2% _4 1, A4c-ab, A =dc =4 5=L
k__—___g'k—_aﬁg skabe = 4c —ab; kabe + ab = 4c;ablke +1) = 4c; P
3. (4p—29)3p +29) +4(2p—q) =2(2p-q)3p +29) +4(2p - q) =2(2p-q)3p + 29 +2)
4. 2 3 2(3a+2)-3(3a-2) -3a+10 - 3a-10
3a-2 3a+2 (3a-2)3a+2) (3a-2)(3a+2) (2-3a)3a+2)
* Maximum absolute mr-%- 0.05;9.95<x<10.05;5.155y<5.25; 15.1s x +y<15.3
6. Leta=x-1,ie.x=a+l;fla)=(a+ 1P -4=a*+2a-3;flx)=F +2x-3;
fx) + f-x) =22 + 2 =3+ (=x)} + 2(-x) -3 =222 -6
7. pla)=d’ -axd-3=a,a=-3; p(«-3)) =p(3) =3’ + 3) x 3)* =3 =51
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15. C

16. B

17. C

For option I: Slope of L, = _La i %; Slope of Ly = —iz - % .From the figure, we have slope of

Ly <slope of L; <0; l<§;as<z; ", Option I is true.
a

Foroplionﬂ:yblwceplofL.--—3-—5;-£>0;b>0;,'. Option Il is nottrue. ™~ —~

For option III: y-intercept of L = -:—: = —% ; From the figure, y~intercept of L,;> y-intercept of L2

b, 4.5 4. 545, - Option Il is true

a 2'a 2

ForoptionA: y =3(0-27*+5=17=5, .". Option A is not true.

For option B: The graph opens downwards and the vertex is below the x-axis. ;.". The graph has

no x-intercepts.;.”.Option B is true.

For option C: Coordinates of the vertex = (2, =5), .".Option C is not true.;

For option D: The equation of the axis of symmetry isx=2_; .". Option D is not true.
k[(1-0.2 k(0.8v) 08kv kv

Let u-%, where k= 0. ; New value of u= 1(_0.36)" - e :m-w.—.u

Amount = $6000 x (1 + %X 4%)** = $6000 x 1.01%° = $7321, cor. to the nearest dollar

Interest = $(7321 — 6000)= $1321
34=2a-ay ...... (1), a=2a-10 ...... (2); Sub (2) into (1); 34 =2(2ay - 10)— ay; 3a) = 54,
a=18
3p=2r;p:r=2:3,q:r=3:4,p:q:r=8:9:12; Let p=8k q=9%and r =12k, where kis
a non-zero constant. ; (p +2q) : (2r—q) = (8k + 18k) : (24k—9k)=26: 15
Leth(x) = (x +x - 6)Q(x) + ax + b. ; h(-3) = (3 -3 - 6)Q(-3)-3a+ b =0,
-3a+b5=0~(1);h(2)=(22+2-6)QQR)+2a+b=10;2a+b=10~(2);
(2)-(1):5a=10;a=2~(3); Sub (3) into (1), ; b=6; i.c. the remainder = 2x + 6.
5+2xs-Sor I‘T"zl;z.s-morx-xzo;xs-Sous-s;.'.xs.J
Let 4k and 3k be the base radius and the height of the cylinder respectively, where k > 0. Then the
radius of the hemisphere is 8%. ; Total surface area of the cylinder = 2x(4kX3k) + 27x(4k)*= 561k ;
Total surface area of the hemisphere = 2a(8k) + x(8k)? = 192xk% Required ratio = 56.7k* : 192xk*
=7:24
Areaof & AEB _(AEY 3y

EF~ AAEB (AAA); . 2xcaola AB8 _(AEY . = 2) x32=72¢m? -

ADi DA (444) Arcaof & DEF (DE) Area of AAEB (2] x T2cm?;
EG _ AE 3 _3

EG~ ACBG (AAA);+~ —="— =——==,.EG:BG=3:5,

ad a sty BG CB 243 5 UBG=37S
3 _ 72 cm?=27 cm?; Area of AACD=3x 72 em?=120 cm?;
543 3

Area of quadrilateral CDEG = (120 - 27) cm*= 93 cm?

Areaof AAEG=
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18. A

19. B

20. D

21. C

25. B
26. A

For option I:Any regular n-sided polygon has an n-fold rotational symmetry. .". A regular 18-sided
polygon has an 18-fold rotational symmetry. ; .". Option I is true.

F«mmﬂzmwe-%-w;.'.q:umﬂkm.
For option m:m.orw-““;z‘”-m; . Option I11 is not true.

AB=AM (given),.’. ZABM=ZAMB (base Ls, is0s. [\); ZAMC = 180° - ZAMB (adj. Zs on
st line), LAMC = 180° — ZABM = ZBCD (int. Zs, AB 1/ DC) ; Similarly, LANC = £BCD

In quadrilateral AMNC, 3£BCD + 15°= 360° (£ sum of polygon) , ZBCD =115°

BC-BM

AB CM
In AABM, tan 69°= — ;In ACDM, tan ZCDM= — =
M A tan ZCDM 1)

tan £CDM =22 van DM = 1- 2 anscDM=1- =
LCDM =32°cor. to the nearest degree
Refer 1o the figure on the right. ; *." ABCD is a rectangle. ;.".

%-lm ZCDY, CY="bsin 8;£BCX+ ZBCD + ZDCY = 180° (adj. Zs on st line) ;

BC=aand CD=b,In ACYD,

ZBCX+90° +(90° - §) = 180° ; ZBCX = &; In ABCY, %-mmcx;cx-nmo

The required distance = CX'+ CY=acos 8+ bsin 6
Let x° and r be the angle and the radius of the original sector respectively.
x° x°
k%) —— (1= 20%) = 21r ——, (145%)08) =1 ; | +k% =125, k% =025 k=25
2o(l+ )360"( 20%) ”360'( X0.8)
Refer to the figure. ; 220° - 40° = 180° ;.. AOC is a straight line. (adf. <ssupp.),
AC =A0+0C=2+3=5 Height of AABC = OB sin (70°-40°) =4 sin 30°=2;

Area of AABC= ﬁss

Join AD. ; *." AC is a diameter.; .". LADC =9C° (£ in semi-circle) ,

ZADE = ZABE =25° (Ls in the same segment) , .. LZCDE= ZADC + ZADE =90°+25°=115°
InACDP,LCDP + LCPD+ £DCP = 180° (£ sum of /) ; 115° + LCPD + 40°=180°,
ZCPD =25°

The locus of P is a pair of paralle] lines.

2042~ bx+12y-135= 0,2+ )P ~3x+ 6y—67.5=0, (x— 1.5 + (y+3/=7875
For option A:Distance between the origin and the centre

-\}(I 5-0)' +(-3-0) =J11.25 < /7875 .
For option B: Area = 78.75x~ 247.400 421 § <250 ;, -~Option B is not true.

For option C: Radius = V7875 ;-3 +J7875 >0 ;+Option C is not true.
For option D: Coordinates of centre = (1.5, -3) ; - Option D is not true.

Option A is true.
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27. A
Coordinates of mid-point of 8C = (w.é—tz)-(lﬁ)

The equation of the straight line : Lz ._.1y-|4-u—4;4x-7,+ 10=0

29. B [m-qu:ulemge $(700 ~ 400) = $300

30. B 4x645x2+6x3+9+k _61+k 4 fork=4
Mean & —48M8M8M8H ————— = ; Mode =4 ; Median =
13 S R {srau 5,6,7.8.9

For option I: When & = 4, Mean = § >4 =median ; When k # 4, Mean > 5 =median ;
.".Option I must be true.

For option II: When & = 4, Median = mode ; When 4 # 4, Median > mode
.".Option II may not be true.

For option III: 4<6Hk fork=4,5,6,7,8,9;ie Mode <mean.". Option Il must be true.

LD Istexpression:. &' - b ¢
2nd expression. a* - & - &
c

HCF: a -

LCM.: ad - » -

By considering the power of a in the given expressions and the L.C.M., the 3rd expression
contains a*.

By considering the power of & in the given expressions and the H.C.F,, the 3rd expression contains
b

By considering the power of ¢ in the given expressions and the L.C.M., the 3rd expression
contains ¢*.

.. @b*c® is the 3rd expression.

32. B 11101000 1010 1110 1101, =14 x 16*+8 x 16"+ 10 x 162 + 14 x 16' + 13 x 16"
=14x16'+(8x16+10)x 167+ 12x16+2x 16+ 13 x |6
=14x16'+138x 16"+ 12 x 16' +45

3.A 4 2log, x

log = (—5)109,.\'*4;log.y-—Zlog,xhi;zlohx#ln‘,y-l; ﬁ_"—nog‘y—‘;

4 log x + log, y=log, 4*; log, x*y = log, 256 ; x'y =256

logsy=4(logax~ 1) ; logsy =4 logs x—4 ; logs y=loga x* - 4 ; log;y _log;x" log, 16 ;
log,8  log, 4

x*

:
__h.-lb"_ oy x2°
2,16 ; E2X = ; log 1 :

l, By = o"lé‘ - 209
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35. D

36. A

39. C

40. C

4. C

4. B

Q@+A+27 =) =@+ )[142-D)=(-N]= @+ N-14D) =241+ =-2+i+(-])

==3+¢
k 3 5
E(—3+72)=897;l:=26 .., Option I is true.

Let d be the common difference of the sequence.'; x,, =72 ; . -3+ (26 - 1)d=72;
d=3;. . x2=-3+3=0; .. Option Il is true.
Sum of the first 2n terms = %{2(-3)«2"-1)(3)] = 617 =9n; - Option 111 is not truc.

The coordinates of the vertices of D are (10, 6), (10, 10), (20, 15) and (32, 6).

At (10, 6), 2x + 3y + 20 = 2(10) + 3(6) + 20 = 58

At (10, 10), 2x + 3y + 20 = 2(10) + 3(10) + 20 =70

At (20, 15), 2x + 3y + 20 = 2(20) + 3(15) + 20 = 105

At(32,6), 2x + 3y + 20 =2(32) + 3(6) + 20 = 102

- The greatest value of 2x + 3y + 20 is 105.

The graph of y = h (x) may be obtained by reflecting the graph of y = g (x) about the x-axis
and lating the Iting graph upwards. i.e. h (x) = -g (x) + k, where k> 0.

£ZDAT = £ZDEA(Z in alt. segment); ZADT = % ZEDT -% (68°)=34°(angle biscctor);

In ADAT, LADT +£ZDAT +£LATD = 180° (£ sum of A); 34°+ LDEA + 40°= 180° ;
ZDEA = 106°, ZAEP + ZARP = 192° # 180; A, E, P and Q are not concyclic.;
~Option | is not correct.

ZRTA =%ADTA (angle bisector); ZRTA -%(ao")- 20° ; ZRAT+ ZRTA = 86° (ext. £
0f A) ; ZRAT+ 20° = 86° ; ZRAT = 66° LRAQ + LRAT = LQAT, LRAQ + 66° =
106° ; LRAQ = 40° = ZATD ; Option 11 is correct.

ZADE =Z/ADS (angle bisector) ; AD = AD (common side); ZADE + ZDAE + ZAED =
180°; 34° + ZRAT + 106° = 180° ; LDAE =40°=£DAS ; -.AADE = AADS (AS.A),
Option I is correct.

x+2y-2=0,x=2-2y~(1).; Sub (1) into the equation of the circle, ;

(-2 +)2-142-2)+ 10y + 1 =047 -8y +4+)* 28+ 28y + 10y +1=0;

5)% +30p - 23 = 0; Let y1 and y» are the y-coordinates of Af and ¥ respectively. ;

30
. The y-coordinate of the mid-point orMN-’-—;!z -_25-- -3; Sub. y==3 into (1), ;

x=2-2(-3)=8
2 cos? § + 3 sin 6= 3; 2(1 - sin? 6) + 3 sin 6= 3; -2 sin* §+ 3 sin O~ 1 =0, (2sin @~ 1)(sin 6~ 1)

-o,smo-% orsin 6= 1; 6=30°, 150° or 90° .". There are 3 roots.

The required number = 3Cs + 30CexuCi+ %CrxuCz = 1 256 976
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Requiredm)babil'ny-éx—4—xi- 2

4. D =
x 565""7“'

Let x marks be the score of John in the examination.; 1.5 =
The score of John is 74 marks.

(% -m)? +(x -m)’ +(;, -m)? +...+(x'—m)’ -

(5 =m) + (g =)+ (% =m)? 44 (3, = m) =9y
..Required variance
=((x-m)} +(xy—m) +(xy—m) + ook (x -m)? +(m—m)’]+10=%

END OF MARKING SCHEME

56 FINAL EXAM-MATH CP 2-19

HeeET


https://digital-camscanner.onelink.me/P3GL/w1r4frhy

