Promo Practice Paper 2 [NYJC 2021] Solutions

Q1 Suggested Answers

@ i(sin‘1x+x\/l—7): ! +\/1—7+x( _ZXJ
dx N 241-x?
B 1-x?
-k
= \/1—x2 +\/1—x2

=2\1-x*

J' 1-x% dx = %(sin‘l X+ Xy/1—x° )+C

+41-%?

(®) J X dx=$112x2(4x3 +1)_§ dx

Vaxd +1
1
(4x¢+1)2
-—|—L |+C
12 %
=%\/4x3+1+c
Q2 Suggested Answers
X—+3£ S ,x;«r:—4,E
X+4 1-2x 2
X+3 5
X+4 1-2x

(x+3)(1-2x)—-5(x+4) <0
(x+4)(1-2x) B

—2x* —10x 17 <0

(x+4)(1-2x)

—Z(X2 +5x+
2

A1)

{[g}ﬂ

(x+4)(2x-1)

o

<0

) 57 9
Since X+§ +Z>0f0raIIxER,

2
(4)(2x-1) "
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—4<x<E
2

x2+3< 5
X +471-2x°
Replace x with x> in inequality in (i),

4ex<t

Since x>0, 0§x2<%:>x2—%<0

T O

o< x<=
N2 2

Q3

Suggested Answers

Since OP = 2PA,

o -2a
3

Using Ratio Theorem,

@: 5a+4b
9
1 4

S — 1
PQ=0Q-OP=--a+-b ==(4b-
Q=0Q gatgP =5(40-a)

9 9

Since the line passes through P and is // to 4b-a
therefore an equation of | is

= §a+ﬁ(4b—a) where /TR

Since X lies on |, we have 03( :§a+t(4b—a) for a particular value of t
Since AX is perpendicular to |, A3<o(4b—a) =0

(§a+t(4b—a)—ajo(4b—a)=0

[(—%—tja+4tbjo(4b—a) =0

Since a and b are perpendicular, ..aeb =0

.'.[%+tj|a|2+16t|b|2=0, al=a. o]

.‘.(1+IJ3+4t=0,
3

t=—2=
=

. OX = ga—1(4b—a) :i(17a—12b)
3 7 21
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Q4

Suggested Answers

(i)

(i)

(1,0) y=0 4

(iif)

X2

4(1
g(x) =f (Ej

1
= fg(x) :E

|
+1

_x 1
x*+3x*+1 5

X —2x*+1=0

(x*-1)?*=0

x> =1

Since Dg = (0, »), x = -1 is rejected. .. x =

1

(iil)

Alternatively,
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2 2
(x +1j:2 or (x +1]:_2
X X

x> =2x+1=0 or x*+2x+1=0
(x-1)>=0  or (x+1)°*=0
x=1 or x=-1

Since Dg = (0, ), x= -1 is rejected. .. x=1

(iii) | Otherwise method:
Let y=
Y=
X=x= 1—1
y
Since x>0
X= 1—1
y
1
f1(x)=,|=--1
()=
f‘1(1)= 5-1=2
5
x2+1:2
X
x> —2x+1=0
(x-1)%=0
x=1
Q5 Suggested Answers
(@) y
5 1
e~
y=0
J5 0,0) /s
_TIO) (7’0)
1
(-1,-=)
(i)
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(iil)

| &

(b)(i)

1,1 (L1

(0, 0) y=0

(i)

(1,0)

Q6

Suggested Answers

(i)

y =4/1+In(1+sin 2x)
y? =1+In(1+sin2x)
9 dy 2cos2x

dx  1+sin2x
dy  cos2x

dx  1+sin2x

(i)

ﬂj{d_y}z _ —2sin 2x(1+sin 2x) — 2¢0s 2x(cos 2x)
dx*  \dx (1+sin2x)°
_ —2sin2x—2sin® 2x — 2cos’ 2x
(1+sin 2x)?
_—2(sin2x+1) -2
© (L+sin2x)®  (L+sin2x)

(iil)

d3_yJr dy d’y +2(dy)d2y _ 4cos2x

d¢ dxdx®  LdxJdx®  (1+sin2x)’

Let f(x)=+/1+In(1+sin2x)
f(0)=1

f'0)=1

f"(0)=-3

f"(0)=13

The Maclaurin expansion of
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3
y =TT In@rsingx) <14 x 3% | 13
T

=l+x—§x2 +13x +...
2 6

(iv)

13
=X +..
6

=1+2x-2x° +%x3 +...
Using standard series expansion from MF 26,

y> =1+In(l+sin2x) =1+ In{1+[2x—(%)3+...ﬂ

3 3\2 3\3
R (VR0 S T Vo I PV . IO
6 | 2 6 ) 3 6

4 1 2 1 3
=1+ 2x— =% == (2x)* + =(2x) +..
+2X 3x 2(x)+3(x)+

=1+2x-2x* +%x3+...

Alternatively,

1+In(1+sin2x) = 1+sm2x—%(sm2x) += sm2x)3+

e

_1iox- Oy —1(2x) =
6 2 3

=1+2x-2x* +%x3+...

Since the expansion of y2 from the standard series is same as the earlier
result, therefore the first 4 terms in the series for y is correct.
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Suggested Answers

Q7
(i) | When x=0,
3t°=0 = t=0 Y,
y=a
When y =0,
(0.a)

a(t3 +1) = t=-1

Xx=3
(3,0)\
(i) X = 3t2 y=a(t3+1)
dx_ t d—y:3at2
dt dt
dy _dy /dx _1
dx dt/ dt 2

AtA(3,2a), 2a=a(t’ +1)

2=t+1
=1
t=1
Hence ﬂz—a
dx 2
Ea—tanz—\/§
2 3
Hence a =23

Equation of the tangent at A,
y—2a:%a(x—3)
y—43 = J§(x—3)
y =/3x++/3

(i)

Alternative method using cartesian equation:

_a(f (Y 4P
y=a(t’+1) = t—(a 1) (1)

Substitute (1) into x = 3t*:
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Differentiate (2) with respect to x:
1
{1
a a ) dx
1
dy _ e(z_1j3

dx 2\a
AtA(3,2a),

1

d_v_a(@_ljs
dx 2\ a

1 T
—a=tan—=+/3
2 3 V3

Hence a=2+/3
Equation of the tangent at A,

y—2a=%a(x—3)
y—4\/§=\/§(x—3)
y =/3x++/3
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(iil)

Equation of the normal at A,

1
y—4\/_:—£(x—3)
1
y:——x+5\@
J3
When y =0,

0=+/3x+/3 = x=-1 T(-10)

0=—Lx+5/3 = x=15 N(150)

73
Hence area of triangle ATN = %(15—(—1))(4\@)

=324/3 sq. units

T{-1.9J (3,6\ N(ls,\f)\x

Q8

Suggested Answers

(@)

Given z =3—7i isaroot, substitute it into zz" +2iz=a+6i,
= (3-7i)(3+7i)+2i(3-7i)= a+6i
Comparing real part, 3¥ +7°+14=a =a=72

Let the other root be X+ yi.

X* +y? +2i(X+yi)=72+6i

Comparing imaginary part, 2x=6 = X=3

Comparing real part, 3 +y* -2y =72

y>—2y-63=0

(y+7)(y-9)=0
Sy=—7 or y=9

Hence the other root is 3+9i.

(b)

Wi+z=5 (D)
W+ (4i-1)2=-11+18i .2)
From [1], z=5-wi ...(3)
Sub [3] into [2], W*+(4i —1)(5—wi) =—11+18i
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=W +20i +4w—-5+iw=—11+18i
=W +(i+4)W+(2i+6)=0

_ =i +4)+(i+4)? - 4(1)(2i +6)

=> W
2
—i—4++/i?+16+8i—8i—24
> W=
2
_—i—4+J9
2
—i—4+3i
2
=>Ww=i-2 or -2i-2

Substitute w into [3]:
z=5-(i—-2)i or 5-(-2i-2)i
=2=6+2i or 3+2i

-\6
) (i) iz= (1+—')4 —i(-1-iv3)*z = (1+i)°
(1-i6)

T 2 T
e2(2¢ 3)'z=(V2e4)°

Alr V4
ZzlelT—ie_g
2 2
Q9 Suggested Answers
-1 -1 -1
(i) li:r=] 1 |+k| 1 |=4] 1|, 2eR h:r
2 2
-1 -1
=1 |+k| 1 |, keR or AEF
2

10 of 16




(ii) length of projection of b on |1 =

2. £
15 Q-0+ (1) +(2)

12
=22 =26
J6
0
Ib| =|| 2 [[=+/29
5

By Pythagoras’ Theorem,
2
d, Perpendicular distance from Bto I, = |b|2 —(2\/5)

Alternatively,
Let C be foot of perpendicular from B to I, using length of projection
of bonliand O lieson Iy,

BC =0C -OB
0
=2J6a—|2
5
-1 0
—Zngi{l |2
R 2 5
2
=0
1
2
|BC|=| 0 | =5
1
-1
(iii) Since Cliesonli, c =4| 1 | forsome A1eR
2
-1 0 -1

BC=A4|1|-|2|=| 1-2
2 ) |5/ (24-5

11 of 16




)
BC|=| 2-2 |=5

245
JAY +(A=2)*+(24-5) =5

61°-241+24=0

A2—44+4=0
(2-2)"=0
A=2
-1 -2
c=2|1|=| 2
2 4
0
(Vi) Lir=ul2|, ueR
)

Let B’ be the point of reflection of B about the line |;.
By mid-point theorem,

ch=OB+OB
-2 0
1 Y
2 |==||2|+0B
2
5
-2\ (0) (-4
OB'=2| 2 |-|2]|=] 2
4 5 3
Since I3 parallel to OB’ and the origin O liesonlz, Is:r
—4
=yl 2 |, yeR
3

So Cartesian equation of Iz is : —

-Xx-4 y-2 7-3
4 2 3

or AEF

12 of 16




Q10 Suggested Answers
(i) | u,=15
ar’=15,a=2
r*=0.75
1
r =(0.75)° ~0.96854
S, = % ~63.574 or S = 2 ~63.573
1-(0.75)s 1-0.96854
Maximum amount to pay
<18xS, ~$1144.33 or $1144.31
Hence the cost will not exceed $1200.
(i) 10
2/1-0.75°
T=S,=———"7%~17394~17.4m
1-0.75°
or
2(1-0.96854")
T=§,= ~17.394 ~17.4m
1-0.96854
(iti) | Method 1 (consider Ui= 2):
10
?[2(2)+(10—1)d] =17.394
d ~—0.0579m
(ii1) | Method 2 (consider Ui = 2):
10
?[2a+(10—1)d] =17.394
5[2a+9d] =17.394 ------- (1)
a+9d =2 ------m-mmmeee- )
Subst. (2) into (1):
5(a+2)=17.394
a=1.4788
Hence, ..d = % ~0.0579m
(iv) | Method 1:

Original volume of paint = 5 litres
Let un denotes the volume of paint in litres remaining after the nth
refill.

Before the 1% refill, the quantity of paint is reduced by a factor of g .

..the volume of paint is reduced to u, =g>< 5

2
UZ :gxul:(gj X5
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(iv) | Method 2:
Let un denotes the volume of paint in litres remaining after the nth
refill.
ur=4
Before the 2™ refill, the quantity of paint is reduced by a factor of % :
. 4 4
-.the volume of paint is reduced to u; = g><u1 = EX4
4 4y
U3 = =xU,=| = | x4
T (5j
n-1
=
5
(v) | If the mixture is more than 80% turpentine, then it is less than 20%
paint, ie 0.2 x 5 = 1 litre of paint.
s 8l
u,=5 -1 <1 or u,=4/-| <1
5 5
Using GC, minimum n =8
The minimum number of refills taken before the mixture is more than
80% turpentine is 8.
Q11 Suggested Answers
(i) 3
4 Y| 4
4 X
A
v3
xy =1200 y= @
X
Let A be the total area of the canvas.
To minimize A=(x+8)(y+6)
= (x+8)(@+6j
X
=1200+6x+@+48
X
= 6x+@+1248
X
dA 9600
—=6-—
dx X
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d—Azo = x?=1600
dx
x=40 (- x>0)

y=30

d’A 19200

prvey 5— >0 since x>0
X X

Hence A is minimum when x =48 cm and y =36 cm

(i) Graph of A=6X+M+1248
X
Ay
(30,1748)\/
\_! (50,1740)
30 50 > X

From graph, largest possible area of the canvas is 1748 cm?® when

x=30cm.
(NORHAL FLOAT AUTO REAL RADIAN HF n (NORHAL FLOAT AUTO REAL RADIAN HF n
Plotl  Plotz  Flot3 HWINDOW
\Yigex+ E8 1548 Xmin=20
Amax=60
........:........................................... xscl=1
NV Ymin=1700
E\Ya= Ymax=18000
E\Ys= Yscl=1
\Ye= Ares=1
Y= &X=0.15151515151515
e TraceSter=0. 3030303030303
HORMAL FLOAT AUTO REAL RADIAN HF n HORMAL FLOAT AUTO REAL RADIAN HF n
V1=<w:im/ VFQiM/
H=28 Y=1748 H=E8 Y=174d
(iii) A=zr?
dA dr
R f— *)
dt dt

2 2
When t =0, A:n(—j =4

N

Whent=3, A=4+3x20=64

Hence 64=7r> = r=

8
N
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Sub A =20,r :i into (*):
dt T
20 = 27[1ﬁ
Jrodt
dr =0.705 (3s.f)
dt
When t =3, rate of change of radius is 0.705 cm/min
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