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MATHEMATICS P425/1 0@'
L. X2 42X + —= - =
xX2+2x
Let Z =x2+ 2x @’@2— }(*hv{) i 29
Z2_77 +12 =0 ’KL+2‘)'L , Y -3 B,
L ‘*(x"l‘)":s(’(l*'lﬂ)-‘»ll—-a
(Z-4) (Z-3) =0 "ﬂx) (x
wv] (x 29 ~ 4] —3w 4] = o
EitherZ-4=0 or Z-3=0 (x PR M,
Z=4 or 7 =3 D (MHax-a) L
i«"&@'l 7\' £ 5 FoF Ve
Either x2+2 x=4 or x2+2x =3
X2+2x-4 =0 or x*+2x-3=0 ¥\ = /
M\‘ Yo ~3 Xz A /
-2+V4-41."4
xX= —_— (x +3) (x-])=0 oe- xl_.-\q,q(— o = D
_ -1t V2
x= zim Eitherx +3=0 or Xx-1=0| X = EAES t‘/'/ A
=_2J‘;N§ Xx=-3orx=1
1
ax=-3,1, -1++5 |l1
55 _
2. Letx =tanu /
X —sec?y
du S — ¥
dx =sec?u du
_ seczg
—f(tanz*l)z du
1
—fseczﬂdu
=fcoszudu
but cos? u— [1+ cos2u]
=-f(1+c032u)d/”//
——u+ sm2u+C
[tan xst —sm2(tan x]
0 My

1, 1, 1. _ - . ¥ ‘
= (E tan7! + 3 sin 2 (tan; 1) - (12- tan~10 +% sin 2(tan 10)
e
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=0.642699081 - 0

= 0.642699081 = 0.6427 (4dp) -
= th ; : = X1+by1+CZ,
3. Displacement of 2x — 3y —z +1 = 0 from H1° Shidue s d TatibicE
d = 2(0)-3(0)+-1(0)+1
ax-z4-2t1 = 0O : VE+9+1 M,
j—t = di = L NT4

7_)( B\j"'?- - T o

ﬂ\?cl‘f‘ad‘l—;m?—t d. 4= "iﬁ 4 - \/; s Ay
1 ;{ =

X - =28~ 2 =& ™ -

d, _ ‘b s _ 6(0)-9(0)-3(0)-5
ﬁﬁ{?gd r Q’blsp‘lacement SFéx _9y_3zﬁ51ﬁom the originis d, = e | ‘
-5
\(-cf_. ‘ﬁ’?w Q - E"% fﬁﬂh_'t'e ’5'?459 dz = ﬁ
<. o fw e camane Ao A
QL\-‘::’% QQ.QM:ES Qxcx_,ot_‘ ‘Jf"ui&“'{'c 313'23 d =‘5m 1
= 2 42
The planes are at the opposite suies of the origin because their displacements .E
have opposite signs.
10! A;
4, a) Number of ways =+
= 151,200 ways.
b)  Number of arrangements with out I 8" is 6 ! = 720 ways. M,
The I’s are to be placed in 7 spaces of which we need 4, Number of selections of the
spaces for I S" is 7C4 and now if I S’ are separated, Number of arrangements is 7C4 x
720 = 25,200 ways. Ay
05

5. Let tan™? (L;;) =A

=1-_x 1
A tan~*(x) B/,/ g,‘
A= 2B tanB = x

2A=8B
tan 24 = tan B
2tand
1-tan24 tan B vN(
g(1=x 1-x //'/d '
1+x = x
_( 1 .
1+Xx,
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(1-x)(1+x)=x (1+x) -2}
(
(

1- x) (]+2X+x -14+2x- x)
2(1~- x’) x(4x)
—2x* =452 i
. SR = 4 ‘
f; Che= x=
3™
e
B
Testing
l+L
tan™ V3 :-tan"(:_l)
L V3
V3
1
75=—(-
~(-20)
el &
i 7
6-/_ x’+y*—6x+8=0and x>+ y? -2x-2y=7
A3 The equation to any circle which passes through the origin is
x4+ y?+2gx+2fy=0 B,
This circle cuts the first of the given circles orthogonally if
2g(-3)+2/(0)=8 ie 11 -6g =8 or gQ=%4
‘ — B,
If cuts the second of the given circle orthogonally if
2g(-1)+2f(-1)=-7
7 7 4 29 2 e
This gives / ———g =75+ = and the required equation to e, ] éﬁp}
2 3 6 d (.L'ﬁ’w&._ﬂ \,4;)/
. . 2 2 8 29 ‘q”' (_\{/ B (’x—i z,/e—)"'\,/~
the circle is X" +y —§x+?y=0 A \ B2~ +j ‘fz\‘j?”"-{j*éo
wpf e O a2
=] LZ\,» Xt -t¢ +29 _ .1
or 3x* +3)* —8x+29y =0 :’J 6> M, J '3)( Y
K 1+7, x 424 -(-Q_:'o/c&(c
1 7
togfeee] T 7R OT s | st il
-3)" i~ - v
ta-P-ot=o 9teqg -1 =o
A -
X - - _ - ~
(x-9) 'f&j ) (=D | 9"63 =, , (05)
GLE&(_;-‘ D) | C —i . —-_ —g = — !
3 Fd é’r’ 3 tof = *
Y1+ j—l— 2 X— e B %_ © WAKISSHA Joint Mock Examinations 20]9 Page 3 of 19
_)_ + 2 ""2_{:‘-9 =X ‘K_'.G{::_ ‘1\
(x—v _\+b ‘ \—-’ﬁ/\ |1 129

C:.{"_Qfa
(X-0) (y-OF =9 = s — %ﬁ .
cwev)em ) =2) +f =2 1= 22

N




(x+1)2 (x+2)

Let y= (x+3)3

By using the quotient rol

_(x+3)
Letu=(x+l)2(x+2)and"’(x )

d

v
_ _dx

-
dx

v2

%C':2(x+1)(x+2)+(x+l)2

=(x+1)(2x+4+x+1)
=(x+1)(3x+5)

A

e VT4

A ot ¥

Wv‘

B,

N _y(ye3)-1=3(x+3) gabcvh—s M
dx ( +1)" (x+2(x + 3)2( \:h‘ M‘\m) dy
dy_(x+3)’(x+1)(3"‘+5)‘("2 for ——
dx ((x+3)3)
_(x+l)[(3x2+14x+15)—(3x2+9x+6)] e lbde
- (x+3)4 k( ¢ <l 1&\&;9}\4)1 for
dy _ (x+1)(5x+9) Substitution
dx (x+ 3)4.
“ .A—\ (*ﬂs‘) M, for
lvl-‘j = &+ " (x12) .
Era) 2 Simplifying
e
g I (@ b e
e~ (05)
\:j - z_\\,\(xf() -+ ‘\A(K“’“Z—) — '-'L\V\ (*‘*3)
A\ dy s 1 - =
>4 ?; m | oxm T
% = U xd) + () (xera) — 2 (xr1)XH) | :3
x ®+) (x+2) (x42)
%}Q = x+1) (_5x+9)
GREY
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h H
! Ay
H
3y
—h
10
[
=)
jo L rEgh
I ‘|
J ;ln(--h) h
3 \3
r.:-—l"ﬂ"l‘
75
_f_!‘v— = —-,E—h
dh 25
Given ? = _0]2) em’s™ : negative indicates decrease in
t

volume of sand.

dav . 25 _ -1

dh _dv dv _ -7m B
di _ di _dh 100 mh' 4k’

When h=5cm;
dh -]
ar = a(s)
— —0.0lems™" is decreasing at rate of

0.01cms’!

M, for expressing
rratio of h

M, for dv

h

M, for get %
M, for
substituting for h
A

(05)

9.(a)

SECTION B (60 MARKS)

Sin (36 — 7) +sin 46 =0

 [46+30-7 46-30 + 7
= 2 sin " cosS 3 =0

: . (70 m\ _ 6, m\_
Either sin (—2—— Z)—O or cos (2+ 4)—0

L

For cos (g+ Z) =0

M, for using
factor formula

A, for both
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M, for reading |

] 7] T 4
- == -
2 4 2 angle
g = 3 k*‘L“ &-:;UL\_‘\"\\H Jc/\vcr.';)
2
Al forf ==
2
For sin (22 - Zt—) =0
2 4
70 T 3 2
R = T, 2”, T, T, T
( > 4) 0, M, for reading
0 @ su om 13T =3 -7m angles
-2——2, "4_, 49 4 ? 4 ’ 4 ? &#o:\am'(/:ﬂ
o .Lv\,wﬁ>
_m 5m -3n = ¥ A for all the 4
6 T 1e 147 14 A ) Z ’ angles
T W W A o -
S~ -2 , *’i'_; | ‘/L | \‘/’* ) e /%‘
" )
& o 0= g Show 4 Left o 16“
But COSZ @ = —;—(COS 26 +1)
1 =
sec’ 0 = 1
~(cos26+1)
2
__ 2
" cos26 + 1
2 Mi
_ cos 26
cos 260 |
+
cos26 cos26
3 2sec26
sec” @ =
1+sec26 B,
sech:ﬂ
1+sec26
2, 2—2+2sec26
sec” @ = " Y.
+sec M,
2 2+2sec26-2
e p—rvg
S 1+sec28
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~ 2(1+sec20) 9 M,
1 +sec26 1 +sec26
Sccz(9=2—l;2-5 B,
+sec
/«{
o (th (19 )5(1 A |
— I e— x e —
& [\2-x) 2 2)
3x A
(143x)2 =1+ (3x) 4+~ i)_+ ;
2\ 2 2!
M,

21x? M (f% ’QD

=\/1§+4\7/5x_32s/5“ Hhg
| b< M
— %(l)__m_(l) \" (Cc, rfﬁc/*(“ X P{e‘:s?;

3 )2
1+§ -_1_—+
1 V2 5) 3242\5
5 4"1
\/g _ A] . P
5 = 0-707106781+0.247487373 - 0.008361553 sulo¢) M\QQ,)

/8 =3(0.936032601)

Wi
=2.8080978 A,
~ 2.8(2sig.ﬁgs) B,

on T
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;[ M; for squaring

2 p »
(b) [ (3‘1)— (7+1)] :[ (I6+2x)] i
l
P PR (3-x)(7+x)=|6+2x
-2 (3_x)(7+x)=6x+2x
2
[_(3_x)(7+1)]2=[3+x]
(3-2)(7+%)=9+ % +6x
a]-4x-x'=9+x"+6x
25 +10x-12=0
_6=0
sasa=t J M, for method
(x+6)(x-1)=0 solving
x+6=00r x-1=0 A for both
x=-60r x=1 / values of x
Checking M for chectd
1 for checking
JG+6)-f(1) =4 Tt d\m T@é
ey el
3-1=2
When x =1 B,
V2 -8 218 =
05) &
L x=-6
11. (a) 2 YIpg e
Direction vector of the lineisd = | —2
-1 @,l) —i’L"QT{,
This is the normal to the plane since r.n = na . ENE
-G T
Y] (=-2)=(-2].[2
z/ \-1/ \ 5) M
2X~-2y=z=0—-4~5§
2x=2y—-2z4+9=0 M,
Ay
04) o

=
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(0) [ et

=3 2=y

S —2-=2—z=/1 at the plane

=Sx=3 + 2/1 = = 7 : : -
_ _ ) 2_’1 +2,2=2-1 4| parametric equation of
line putting X, y,zin 7

2(3+22)+-2(-24+2)~(2-2)+9=0

6+44+44-4-21249=0

w

M,(?utﬂ‘f"“i tg
- alue A x4, 2)

91+9=0
; A A (Nalue cf 2)
= x=l,y=4 andz = s 21 =
3k = | JM' (or
Y= 242 = ¢ 2 substituting for A
c(1,4,3) P24 =3 inx,yandz)
) ddeoed™
A Mm_—
: ( ook v "‘ﬁ
(04)
(c) | AC=0C-04
1 0 1)
AC=|4|-|2|=]| 2 ' \
- 1524% X
3) (5) (-2 By (F-—4™
EC=Q§-Q§
1 (=1) 2
3p= 41-| 3 =L
3) (1) \2) 2 P
Bl(o ow-*‘i&c,})
AC.BC =|4C |BC cos ACB
_ N ,
2 1 Ry S\S{\T‘-“
AC B =cos™ ——_—2——&—
9 <10
j !
ACB=cos™0 Ay (M 53)
AC B =90° (04)
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11.(a) | ~ 2
Direction vector of the line i.e d=| - B,
M,
M,
A
04 Marks
b)
utting x,y,z in II
/N 2(3+2%) + - 2(-20+2) - (2-M)+9=0
6+ an+an—a-2+1+9/=0
9L+9=0
==
x=1ly=4andZ=3
~c(1,4,3)
c)
AL =0C-0A
1 6
e-()-)-(k)
3 5 2
BC=0QC-QB
1 -1 / )
{1
3 1 2
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AC .BC=1AL| |BC | cos ACB

. 5 8 . IF8
(x+2) + 9

(x4 ~ /

2 —

122 |FP+4x+13=xP+dx+ (2)2 13- (2
% (x+2)+9=©

O | X=-2+3i

(2+4x+13 = (x+2+31) (F+2-31) o

Since the partial fractions have complgfe denomitors ,we
need to prepare for unknown numerators which are complex.

x+8 _ x+8
x2+4x+3 _(x+2+3i)(x+2—3i)Q1
A+B i C+Di
T (x+2+3 1) (x+2-3 1)

x+ 8=(A +B i) (x +2 -3 i) + (C+Di) (x+2+3 i)
yx =-2+3i w‘

2 +8+3i = (C+Di) (-2+3i +2+3i)

6+3i = (C+DI)6I et ¥ = ad e L Al GGEu
< ac ave .
6+3i=6Ci—6D e fact
6C=3 dudd x=qa+ bt
N\\k&"(‘-—\ 4 o ¢

L= (% —a-td) (x-aie
D=l 1&_\ Xt —ax Qy(—%
Ifx=-2-3i ’

- ‘b
048 — 3i = (A+Bi)(-2-3i+2-3i) | X3 HrTra
6 — 3i = (A+Bi) (-61) EL"&WW

T e
X -1 1Y = XX A
‘f; -~ qu_hr-ﬁ SN © WAKISSHA Joint Mock Examinations 2019 X ta Page 11 of 19 3

Y —a—3t sd a4l = 13 —as = ¢
X—D.-t-s'tﬂ 4+6 =3 o
e L =19 _ 4



12b

6-3i=-6Ai+6B

6A;2' }A’I

1ei 1
x+ _ 2% G-
g‘bﬂ"r;) l
D X
Z
\ +
T L = 7 &

2y + z5| =1 + 4i| =V12 + 42

g

=V17
=4.1231 (4dp)

A.rg (Zl+22 ) = 9(
b ——
ut « = tan (1)

Arg (Z1+ Z,) = tan’!

(3)=75.96" ﬁ]

= O-4aa v

e

B
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(29“ - x%42

Lety
T x* =4

yx’- 4y = x242 q
(y-1)x-4y-2=0 L\\
For real roots

hf_ 43(.' - 0

0- d(y-1)-4y.2) > 0
(y=- 1) (4y+2) > 0

l

|

?‘ | I'he critical values are
| ) i e

| ‘ | Y7 |

| | pe—— - ‘ - = S |
L (y-1)(4y+2) | ! |
|| |
&=

1 ‘(‘-,—, or yp 1 from the table e
| 2
0 [for(y ~ 1) (4y+2) =20

|

|

1\ -—ur\ > 1
17— 2

\

D

(fory =1

| x¥42

]z’-4
|2 +2=2-4
| 2 = "4 which is impossible. (15 e e 4)

| %-’-Eithcr y ‘Tur)
| YL*.. “”‘N
| -1 '+

it e Ib-ugmml 2 {

3
Jui) at y = 1,the tuming point doesnot exist

-1 . X
fory = m— the curve is maximum

-1 x*+42 |
2 x*-4 (
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13 c)

-"JH L -—.\‘2 ‘{.4
32 =0
X o=

xX=

-—1 X ) l
(0' T) 13 ﬂmxunum point

As fx) T x2-4 =0

x =1 2 are the vertical asympototoes,

N X22

) =2

2

1+=

fx) =—%

1-x
Asx + o, = ,i - 0

fix)=1
y = 1 is the horizontal a s;)n:Ltote

For intercepts ,if x=0, y = '?1

Ify =0, real x doesnot exist so the curve has no x intercepts.

Critical values are x = 42

x<-2 -2<x<2 x>2
x2+2 + + 34
x’-4 + i -
2
x“+2 n ] s
x2—-4




voser [ CANDIDATE'S NAME, TTTT———

write
was | SuBJECT.. RN | 12 > ¢ S

- - PAPER: vwerniicenenns, SIGNATURE.......ovimr e
d’é)& v
P

d

IR

= ootV
== J-:p_ \\
-
1% |
U]
C ) |
14a> AtT, x=ct,y=< Wy — s‘w ct\ﬁrcf\kﬁa\
ax _ . W _ =
dt *dt t¥
dy _dy dt
dx dt dx _" .
_=c 1 A — Gl g <
t C |

-1,
T is the gradient of the tangent at T

mixm; = -1 for perpendicular lines
: ; & —G{’(QL ?f‘mn
Gradient of the normal is m2=ty “‘"{
c
y——
x=ct

€ 32 3
y-t L*x ek 50\“‘\—\-“‘\*\/

e
-ty

y = tix-ct*+ %

y=taefy—r?) H R

1,) Is the equation of the normal at T. Al theefuae
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Putting y = l2x+c(— -t ) ¢

(t X+C(-—t )) = (% —

1
t2x2+6(?—t3)x=cz

_g# e
t

By compleuon of squares

A

cf1 2 8 c? c? c%?
x+s(m-t)| et~ 7!
2 \t? ez oat 2t2 4

x=ct

OR

— oy (AL




=_¢(1 g {1
2 53— )"E(?;'i‘t)

x= .
t3

x = -ct3 Af,

C2
Y —ct—3
y = _ct3

“Riis (-ct3,-ct3)

T——

—

'ga) Lett‘—‘tang

a =L sec2?
ag 2 2
dt 1
a6~ Z1*t) l
2dt =
dg =
1+ —

change of limits

6 0

SESE

5 G

2dt

—

n
5 gl >
EBsin8+4cose do= fo 3( 2t )1_::(1—1:2)

—_— A

1+t2 1+t2
_ 1 5dt
0 3t+2-2¢2

- J'l 5dt

- . T

=:I' 5dt
022 —4f+¢-2

=:r Sdt
021(t-2)+(t-2)

=:_J'l 5dt
°(t-2)(2t +1)
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15b

B
Let > -4 b5
(t=2)Qt+1) (-2) 2 +1

5= A(2t+1)+B(t-2)

Ift=2

5=5A

A=1 V

Ift=
2

5=ﬁ
2

|

B=-2 ¥

P11
= 'In(t-r2)|:)+ In(2t+1),

= —In|-1|+1n|-2|+ 13- Inl

=Iné

¢= 1.7918

J’E—S_
0 3sin@+4cost

Let u =Inx

RIm

u
dx
dv _x3
— v

dx 3

3 3
flenxdx=x?lnx-— f-x_; .% dx

=2 Inx - ~[x%d
3 3] X 0x

x3

do — -¥91IF A-I

—3Inx—§x3+c “N(
x3
=>@nx-1) +¢ A"

T
)

‘*i(i-%' -
"QHJC;' + ) dt
3

gl
“N‘ ( gu b (;L‘“—‘>
Canthé 'vf>

05

-

—
el

]
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\d T be Hoe ﬁe««;c  the doo af av Bine oS
Ga d—TOC(T—R) b~ %\{SJ'Q““‘? e %c, Sev("‘“’(
D
d——'-K(TR) /’
ar  _
(T—R)—-Kdt
dr _
I(T = =[ —kdt "\1

In(T-21)=-Kt+C
Whent=0 T=39%
In(39-21)=-K(0)+C
C=In(18)

et time of dog died t 11:00 am be i
Att,T =24.5 MJ‘ L +,,
In (24.5 - 21) = -Kt; +In(18)
In(3.5)=-Kt; 4 w18 i)
At 12:00 pm(t;+1) =t and T=23.9
In (23.9 - 21) =-K(t;+1) +In 18
In(2.9) =Kt; +-K+1In 18 (ii)

T—aq(b

M -G i
In(3.5) - In(2.9) =K

c=in(2)
Substituting for Kin (i)
1n(35)—.1n( )tl+In18
In(3)t=In 18-In3.5

\w 1269 = \w 22

e
e —— e
i ——

)h,w.g, < &j die d Qct%% s sopw

L
il

L = v 14
w1206 9
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