2024 H2 MATH PROMO SOLUTION

No. | Solution
1 Let x, y and z be the number of dresses, blouses and skirts
produced per week respectively.

45x+ 50y +20z=3150
70x+ 60y + 25z =4300
8x+6y+3z=480

By GC,x=30, y= 20, z=40.

The shop produces 30 dresses, 20 blouses and 40 skirts each
week.

No. | Solution

2(a) 2x* +3x+10 >0
xP—x B
2x? +3)c+10—2()c2 —x)
> >0
Xt —x - + - +
5x+10 >0 @ s oO—>»
x(x—l)_ -2 0 1

S—2<x<0 or x>1

(b) | Replace x in part (a) with —e”

—2<-e"<0 or —e*>1 (Reject since —e* <0 for all real x)
0<e*<2

x<In2 .‘.{xeR:xSln2}

No. Solution

3(a)() | 4'(-a,0) and B'(0,b)

3@ | B'(b+2,0)

3@ | ) ) and B@ ,O)
3(b) -
YT &
=0 .

x=b
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No

Solution

4@)0)

n+l n
S =8 ,=75- 3 —{75— 33}
5)1

5)’!72

3n 3n+1
- 5}1—2

3n—l 3 32
:F 572_?
3 n—1
Z(EJ (75-45)

=)

This is a GP with common ratio r = % and first term a = 30

u” = 5n—3

5,20 s
1-=
5

OR

n+l n=2
S =753 —75—27(%
5 5

n-2

n-2
As n— o, (%j — 0 . Hence, S, =75

4(b)

n

2n 1
2n+1 2n+1

i=1

0

— 0. Hence, Zvi =1.

i=1

0 0 10
Zvi :ZVi —Zvi =1—%=%

i=11

As n— o,

2n+1
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No. Solution
5(a) 3x% +2xy—4y* =1
Differentiating wrt to x:
dy dy
6x+| 2x—+2 8 =0
( a7 j " ar
dy , dy
8y——-2x—=06x+2
y o ¥
dy 6x+2y
dx 8y-2x
Y = Xty (shown)
dx 4y-x
5(b
®) Gradient of tangent at (1, 1) = 3+l = 4
4-1 3
Angle required = tan™ [g) =53.1° (0.927 radian)
5(c) dy

For tangent parallel to x-axis, ™ =0

3x+y=0=y=-3x OR x:—%y

Sub into eqn of C:
3x7 +2x(=3x) - 4(-3x)* =1

-39x° =1=>x’ :—%(no solnas x> >0 forall xeR)

oo

—?3y == —%(nosolnas »>20 forall yeR)

Since there is no solution for x (or y) such that % =0. There

is no point on C at which the tangent to curve is parallel to the
X-axis.

2024/VIC/Math Dept




Solution

6(a)()

u=p=24
u, =12 - 24 2
24
24
u, =12——=0
2
u4 will be undefined and we are not able to generate an infinite
sequence. Hence, p cannot be 2.4.

6(a)(i1)

If the sequence is constant, then all terms will be p.

p

pr—12p+24=0

12+,/144—4(24
Since p > 5, p=6+2\/§.

6(b)

3v =5y
3(v, +9d)=5(v, +184d)
3v, +27d =5v, +90d
2v, =—63d

S, =5(2v +(n-1)d)

= g(—64d +nd)

= ﬂ(n - 64)
2
Since d < 0 and S, is a quadratic expression, S, is largest when
n= 64 =32.
2

32d
—

S5, 32—64) =-512d

Alternative
S = g(—64d +nd)
d

25(1’12 —64)
d 2
=5[(n—32) ~1024]
Since d <0, S, is largest whenn = 32. §,, = _10224d =-512d
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“ImA

No. Solution
T(@)(i) | v+2w=5=>3v+6w=15 - (D
Iv—wr=1+51 ------ 2)
(1)—(2): 6w+ w*=14-5i
Let w=x+1iy
6(x+1iy)+(x—iy)=14-5i
Tx+5yi=14-5i
Comparing real and imaginary parts:
Tx=14=>x=2
Sy="S5=>y=-1
Hence, w=2-1
Sub w=2-1 into v+2w=5: v=5-22-1)=1+2i
Alternatively
v+2w=5=v=5-2w and sub into eqn (2):
35-2w)—w*=1+5i
I5—-6w—w*=1+5i
Let w=x+yi:
15-6(x+yi))—(x—yi)=1+5i1
7x+5yi=14-51 and compare real and imaginary parts
7(a)(ii)

o

~
—~

N
~—

=

Yo
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Transformation: W is rotated anti-clockwise through % about

Oto obtain ¥ OR W is rotated clockwise through 37” about

O to obtain V'

7(b) Since z° +z,” +z,° +2z,> <0, the equation has at least one
non-real root. In addition, since the coefficients of the

polynomial equation are all real, by conjugate root theorem,
there is at least 1 pair of complex conjugate roots. Hence, at

most two of z, z,,z, and z, are real.

No. | Solution
8(a) | Since tan*H#+1=sec* 4,

2
(Zj +1=x"
2

2
xz—;—zzl [ie.a=1 and b=2]

8(b) (x-D* »'

(x—1)" +4y* =4

2? 12

v
=
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8 C _1\2 2
O k=1 147 =4 = %ﬂ—z:l
2
%)
. 2
To cut C; at most twice, ——< 2.
N3
k>1
8(d) | Translate the graph y = f(x) by 1 unit in the negative x-direction.
Stretch the resultant graph by factor 0.5 parallel to x-axis, with
y-axis invariant.
OR
Stretch the graph y = f(x) by factor 0.5 parallel to x-axis, with y-
axis invariant. Then translate the resultant graph by 0.5 unit in
the negative x-direction.
No. | Solution
9(a)

1 ot 1 1, 1,
=—|l-—+—+ OR ———x"+—x"+
a’ a o j a a a
cosax (cosax) 1+x_2 i
x* +a’ a’
1 a’xt  atxt Xt
=—|1- o l=—5+—+
a 2! 4! a a
2 e e
Al & a2 2 A
B 2 4
=L2 1- a—+i2 X+ i4+—+— xt+
a 2 a a 2 24

, (244124 +4%) |
X + T X +

_24+124a" +a’

and ¢, Y
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9(b)

Expansion is valid for

2
X

— <1
a

x* <d?
xP—a*<0
(x—a)(x+a)<0

—a<x<a

9(c) I

1 1
cgszx dsz‘ LU Y L S (LN e
i o4 42 4) 4lie 2 24

1
=I LI LA
04 16 192
_ [1 35,5 }
4 16 960 |,
_1o
960
No. Solution
10(a)@d
(a)(l) i(elanx ) _ elanx 8602 X
dx
IO(a)(ll) J‘etanxsec3xsinx dx — J‘(etanxseCZ-x)tanx dx
=" tan x —I e “sec’x dx
=e™ tanx—e™" +C
Side working:
dl/l 2
u=tanx = —=sec Xx
dv tan x 2 tanx
—=e""sec’x = v=e
dx
10(b) 1-4x=A4A3-8x)+B

By observation, -84 =-4= A4 :%

34+B=1=B=1-2-_1
2 2

R ks dx
N1-4x" +3x
l(3—8x)—l
|2 2 4y
V1-4x* +3x

1 3-8x

1 1
= A | —dr
2 ) N1-4x? +3x ZI\/I—4x2+3x
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1 2 - 1 1
:51(3—8x)(1—4x +3x) dx—EJ‘ =~ = dx
) 3)

M
:%(2)\/1—4x2+3x—%sin1 8 |l+c

o |\

=J1-4x” +3x —%sin‘l (?} C

10(c) u=+Jl+x =>x=u’-1
dw_ 1 1
dx 2Jl+x 2u

Whenx=3, u=v1+3=+4=2. Whenx=1, u=+1+1=+2
3 x2 2(u2_1)2
—3dx= S 2u du
1 (\/1+x) 2 u

2.4 52
:2J‘ wdu

2
No) u

2 u
- s
=2 ”__zu_l}
| 3 Uy
_) (§_4_1)_ 22,5 a2
3 2 3 2
o[ 1 12
6 6
11
:g(ﬁ -1)
No. Solution
ll(a) 1 4 1
xf-ly xFl
(-2.6,0) | i
_— E E » X
(-5.-0.5) ! : y=0
/:v (0,413)
(-0.2,-12.5) | |
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11(b) 0eR; but0¢D,
Since R; & D,, gf does not exist.
11(c
(c) v
(2,0
\x >
‘ y=g(x)
Every horizontal line y = & cuts the graph of y = g(x) at most
once. Hence, g is one-to-one. Inverse of g exists.
y=-In(x-1)
e’ =x-1
x=e’+1
g'(x)=e " +1
11(c) R, =D, =[2,)

Let Rg,1 be the new domain of f

Using the graph in part (a), R —_ (0,?}
Alternatively
5(e+1)+13

> for
(e”‘ +1) -1

Sketch the graph y =fg™' (x)=

g

D_ =R, :(—oo,O] and ng,l :(O,?}

NORMAL FLOAT AUTO REAL RADIAN MP D

Y1=(5(e("X)+1)+13)s((e~("X)+1)2~-1.

X=0 Y=23¢3
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No. | Solution
12(a)
By considering one corner of the square as shown above,
2 2 2
og= L N2k 1
2 2 2
2 Z ’ 2 2 12
Using AOAB: k" =|— | +h" = h=,k"—— (~h>0)
¢ (ﬁj 2 ¢
2
y-dp L
3 2
2 274 6
prolplp D)KL T (shown)
9 2 9 18
120) ( , k1 I°
9 18

Differentiating with respect to /,

v 4 1
) G S Ay Ap— Eq(1
d 9 3 ah)
When d—VzO,
dl
der_Lpog
9 3

l 5 2 2\ _
51 (4k ~31 )_o

=0 (NA) or =§k2

2
[=—Fk (since [ >0)
V3
#(3e) (5]
V2: 3 _ 3 :£k6
9 18 243
4
V=—=k
o3
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Method 1: 2™ derivative test

To show that V' is maximum, differentiate Eq (1) with respect to /:

2
2|
dl

)

Substitute /* =§k2,

:ik212 _
3

v _y
di

>

l4
3

2 2
8 S(4e) 3()
d/ 3 3 33
__32 k*
27
2 4
d Iz/ _ L6k <0 (since ¥ >0 and k* > 0)
d/ 27V
Hence, the maximum value of V' is ik3 .
o3
Method 2: 1* deriviative test
& A Ly
d 9 3
d_V = iﬁ i _312
d 18V 4
:if k—ﬁl k+£l
14 2 2
2\ 2 2 Y
/ —k —k —k
(ﬁ ] J3 (ﬁ j
ﬁ / <k k >k
2
d—V +ve 0 -ve
d/
Hence, the maximum value of V' is ik3 .
93

12(c)

Let the sides of the surface area of the water be x at time ¢.
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By similar triangles, xl/ V2 = % =>Xx= %l
e
Hence, volume of water
4
By
1, P312 1 513 4
W =—X = — = [
ENRE VR R P R
3
Alternatively,

2
Dimensions of container: / :ik and h=|k? r =Lk
NG) TN

Hence, / =2h. This implies x=2p
Hence, volume of water

w =%x2p =%(4p2)p =§p3

2

4
Differentiate W =— p’ w.r.tp, aw =4p
3 dp

When d_W:l and pzk ,
d 3 4

1_ 4
X—= —
303k

d_d dw__ 1
dt dw  dr 4(1(]2
4

. k. 4
Rate of increase of p when p = ) 1S EYES cms™

Alternatively
4

Differentiate W = —p3 w.r.tt, d—W =4p’ dp
3 dr dt

Rate of increase of p when p =§ is % cms™!
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