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REG-2425-MOCK-SET 10-MATH-EP(M2)
Suggested solutions

h P

el _ e
1. f’(()):}llii%%
i 2e" — (h+2)
=lm ————
h—0 2h(h+2)
-1 1 1
h+2 2(h+2)

= li
hll»% h

2. (@ (1+3x)"=1+C/'(3x) + Cy(3x)? + C2(3x)> + CF (3x)* + ...

= 1+3Cx +9Cyx? +27CHx> +81CHx" + ...
4\° 1
(x - —) =x> -8+ —S
X X
(1)(=8) + (9C3)(16) = 5176

1
8+ %(16) = 5176

72n% —72n - 5184 =0

n=9 or -8/ (rejected)

(b) Required coefficient = (1)(1) + (9C3)(=8) + (81C3)(16)
= 160705
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Solution

Marks
3 3
3. (a) (i) cos (3 x 1—’(;) + sin (2 x 1—’(;)
cos( ﬂ)+'n(n+n)
= m——)+sin|{=+—
10 2 10
=~ COS = +cos —
10 10
=0
3, . .
Thus, T is a root of the equation cos 36 + sin 26 = 0. 1
(i) cos36
= cos(20 + 0)
= cos 26 cos @ — sin26 sin 0 M
= (2cos?> 0 — 1) cos 6 — (2sinf cos 0) sin 6
=2c0s’ 0 — cos§ —2cos H(1 — cos’ 0)
=4cos® 6 —3cos b 1
(b) co0s 360 +sin260 =0
(4cos® 0 —3cos ) +2sinfcos 6 =0 M
cosO(4cos’0 —3+2sind) =0
cos O[4(1 —sin® 0) +2sinf —3] =0
cosO(—4sin’ @ +2sinf+1) =0
cosf=0 or —4sin0+2sind+1=0
Consider the equation —4 sin®  + 2sin6 + 1 = 0.
6 = -2 ++/22 —4(-4)(1)
sinf = 2(-4)
1xV5
4
3r . .
By (a), T is a root of the equation.
3 3 3
Since 0 < % < g,cosl—g ;i/?andsinl—g > 0.
3r 1+V5
Thus, we h in— = . 1A
us, we have sin —o 2
1
4. (a) / u(21*)du = Y [u(Zl“) - / 214 du] IM+1M
n
u(21%) 21
= - tant 1A
m2l 21y & o
(b) Required area
1
= / x(21%) dx IM
0
1
21% 21%
_|x@1Y) M
In21  (In21)2],
21 20
— _ 1A
In21  (In21)2
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5. (a) Letx —1=6sin6. Then dx = 6 cos 8 d6. 1M
1 1
[
35+ 2x — x2 36— (x—1)2
6 0
_ cos 40
V36 — 365sin” @
= / de 1M
= 0 + constant
= sin™! % + constant 1A
(b) Letu = 35+ 2x —x%. Then du = (2 — 2x) dx. M
-2x+3
y= —
V35 +2x — x2
—2x+2 1
Y S S / SN S
V35 +2x — x2 V35 +2x — x2
-1 L1 X 1
= [ u 2du+sin w +C IM
1 L1 X~ 1
=2u? +sin wra +C
-1
=2v35+2x —x2 +sin”! XT+C
G passes through the point (4, 6\/5)
6V3 =2V35+8 — 16 +sin +C IM
T
C=——
6
Putx =1.
1-1 n
=2V35+2 - l+sin”' — - —
y sin G G
T
=12-—
6
Thus, G passes through (l, 12 - %) 1A
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6. (a) Whenn=1,

LHS. =1(1+1)(1+2)=6
I(I+D(1+2)(1+3)

RHS. = Z =6=LH.S.
It is true forn = 1. 1
& 1 2
Assume Y k(k+1)(k +2) = m(m + )(’"4+ Y +3) herem € Z* M
k=1
m+1
D k(k+1)(k+2)
k=1
:Zk(k+1)(k+2)+(m+1)(m+2)(m+3)
k=1
1 2
=m(m+ )(m4+ )(m+3)+(m+1)(m+2)(m+3) M
_ (m+1)(m:2)(m+3)(m+4)
_(m+1)(m+2)(m+3)(m+4)
Itis true forn = m + 1.
By ML, it is true Vn € Z*. 1
66
k+1\[k+2
o 255
k:ZM 8 9
1 66 43
=ﬁLzz‘fk(k+1)(k+2)—;k(k+1)(k+2) M
1 [66X67X68%69 43 x 44 x 45 x 46 ™M
72 4 4
= 58443 1A
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(a) detM = cos? @ +sin” 6 = 1
T
-1 1/[cos@ siné
M t=C . 1M
I \-sin® cosé
_ [ cos@ sin 8
~|=sin6 cos6
» [cos@ —sinf) [cosf —sinf
(b)y M= = | .
sinfd cosé sind cosf
cos’6 —sin®@ —2sinfcos b
= . 2 .2 M
2sinfcosd cos“ 0 —sin“ 6
_ [cos 260 —sin26
“|sin20  cos26
3 [cos26 —sin26) [cos@ —sinf
M> =
sin20 cos?20 sinf cos@
B cos 20 cos 8 —co0s20sin @ — sin 20 cos 6
~ |sin26cos@ +cos20sin@® —sin26sin 6 + cos 20 cos @
cos36 —sin36
= 1A
sin360 cos?30
) M) 'MM*+1) =M Y MM*+ 1)
=M +M! M
B cos36 +cosf —sin36 +sind
“ |sin30 —sin@ cos30 +cos@
Compare the corresponding elements.
cos39+cosd@ =0 1M
2cos20cosf =0
cos260 =0 or cosf=0
T 3 T
_ 7 - = — 1A
20 = > or 7 3
Vi 3n
6=— —
5 " g
When 6 = %, a = b = 0. Rejected.
3
When 0 = Tn a = b = 0. Rejected.
When 6 = %,a:Zandb:—Z.
Thus,a =2 and b = -2. 1A

REG-2425-MOCK-SET 10-MATH-EP(M?2)-MS-5

Dexter Mathematics @ Beacon College




Solution Marks
, (x —4)(2x) —x*(1)
8. = 1M
(@ f'(x) e
2
-8
_ X Tor 1A
(x — 4)?
2
x-—8x
b =0
® T
x=0 or 8 1A
X x<0 O<x<4 4<x<8 x>8
1M
£ - - - +
f(0) =3 and f(8) =19
The local maximum is 3 and the local minimum is 19. 1A
(c) Vertical asymptote is x = 4. 1A
2
X
=3
) =3+ "
16
= T+ — M
x+T7+— 1
1A

Oblique asymptote is y = x + 7.
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1 -sinf)+1](2 - 0
0. (@) A= [(1 —sin )+2 1(2 = cos )
2 —si -
_ (2 -sinB)(2 — cos ) A
2
dA(6 1
% =3 [(—cosB)(2 —cosB) + (2 —sinf)(sinH)] M
1
=5 [2(sin 6 — cos §) — (sin® 6 — cos? 6)]
1
:E(sin@—cos@)(Z—sin@—cos@) 1
(b) (i) For0 <@ < g,wehave sinf < 1 and cos @ < 1. 1M
2—sinf—cosf >2—-1-1
2 —sinf —cosf >0 1
(i) When A(6) =0,
sinf —cosf =0 1M
tand =1
by
0=—
4
0 0<0< d d <0< T
4 4 2
" M
da(®) _ N
do
A(0) attains its minimum value at = % 1A
Required value
1
=5 (2—sin%) (2—005%)
_9-4V2 A
4
(c) Let s be the time.
dA(9) dA(9)do
_ - M
dr do dr
m do 1
When 0 = —-and — = ——
R T P TI A
dA(6 1 1
%:E(sing—cosg) (2—sing—cos%) (_E) 1M
1 V3-1 4-V3-1 (1
2 2 2 10
_3-2v3
40
3-2v3
Required rate is V3 m?/s. 1A
40
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2sinxcosx >
10. (a) () cos4xsin2x:coszx(T)
1 +cos2x) (sin? 2x
= 1M
(=52 ()
3 sin” 2x + cos 2x sin’ 2x |
8
(1) Letx = g —u. Then dx = — du.
z 0
2.4 2 _ L4 (T 2 (T
/0 sin” x cos“ xdx = /72r sin (2 u)cos (2 u)du 1M
=/Zcos4usin2udu
0
B / 7 sin? 2u+cos,2u sin” 2u ;
1 ks
—6/2(1—cos4u)du+—/ sin? 2u d(sin 2u) IM+1M
1 sin4u 2+ 1 [sin®2u 3
= —_— u— —_—
16 4 |, 16 3 0
_ 1A
32
(b) (1) Letx = k —u. Then dx = —du.
k £ k
[ rwa= [T rmacs [ e
0 0 4
£ 0
:/ f(x)dx—/( f(k —u)du M
0 L9
- [Crwas [ rww
0 0
5
=2/ f(x)dx 1
0
(i) Letx = k —w. Then dx = —dw.
k 0
/xf(x)dx:—/ (k=w)f(k—-w)dw M
0
k
—k/ fw)dw — / wif(w)dw
- / Fx) dx - / *f(x) dv
k
2/ xf(x)dxzk/ f(x)dx
0 0
k k k
[ erwan=3 [ s
0 0
5
:k/ f(x)dx 1
0
(iii) Let f(x) = cos* x sin’ x.
Then f(r —x) = cos*( — x) sin® (7 — x) = cos* x sin®x = f(x). M
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T
Volume = / x sin* x cos? x dx 1M
0
7
o / sin* x cos? x dx
0
3
T
_n 1A
32
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1 2 -1 1 0 0
11. (@ @@ (1) 3 a -4=| 3 a—-6 -1
3a+1 2—-a 3 3a+1 -T7a 3a+4
=(a-6)(3a+4)-"Ta
=3(a-8)(a+1) 1A
(E) has unique solution if and only if 3(a — 8)(a + 1) # 0. M
Thus, a # 8 and a # —1. 1
12 2 -1
b a -4
2-6b 2-a 3
e Y Y M
5(b+2
:_3Ea+1; 1A
1 12 -1
3 b -4
3a+1 2-6b 3| 3gb—144a-2b - 154
YT T 3w-8)a+1)  3@-8)(a+1)
1 2 12
3 a b
3a+1 2-a 2-6b] _3642+ab—46a +36b + 60
T 3w -8)a+) 3(a—8)(a+1) 1A
(i) (1) When a = —1, the augmented matrix of (E) is
1 2 -1 12 1 2 -1 12 1 2 -1 12
3 -1 -4 b ~[{0 -7 -1] b=-36|~|0 7 1 36-0 M
-2 3 3 12-6b 0 7 1 |26-6b 00 0 |-10-5b
Therefore, —10 — 5b =0, i.e., b = 2. 1A
(2) When a = —1 and b = -2, the augmented matrix of (E) is
1 2 -1|12
0 7 1|38
00 0|0
Letz =t, wheret € R. Then y = _tandx:9t+8.
The solution set is {(9[;8, 387_t, t) :teR}. 1A
(b) By (a), the solution is {(%;_ 8, 387_ t, t) ite R}.
22— 9y% + 36z = (9t;8)2—9(387_t)2+36t M
727 L2592t 12932
49 49 49
:%(z+18)2—740 1M
The least value is —740. 1A
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12. (@ @) s k + r 1A
(@ () s=——q+——
kU vk
. q-s |q|ls|cos ZQPS
= IM
(it) r-s |r||s|cos ZRPS
k h
a- (wra+iier) g
B h = m 1M
r (m‘” mr)
klal>+h(q-1) _lal
k(q-r)+hr> |r|
k(lal*Ir| - lal(q - ) = A(lqlIr]* = [r|(q - 1))
A _ ldl(dllr|-q-1)
k- Ir[(lqllr| —q )
_ld 1
|r|
i j Kk
L —
(b) (1)) OEXOF=]6 -8 0 IM
3 -4 3
= —24i — 18]
—>
Let OB = t(—24i — 18j), where ¢ is a real number.
OA =25
OB = /(241)% + (181)2 = 30V72
AD 0OA
DB OB
5 25
Z = IM
3 30Ve2
1
2
t=-
4
= ! or !
2 2
. . —> ﬂ . .o, .
Since ZAOB is an acute angle, OA - OB is positive.
1
We have ¢ = ~5
—>
OB = 12i +9j
OB = ——0A+——0B=2i+15§ 1A
= = —1
5430 543 21
(ii) Let G be a point on OB such that AG is the angle bisector of ZBAO.
—_— — =
AB=0B-0A =12i- 16j
AB =+V122+162 =20
From (a), BG : GO = AB: AO=20:25=4:5. 1M
— 5 — 4— 20
AG =——AB+—A0 = —i-20j
G= 3B+ A0 =51-20
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—
&
-
~
Il
3
sl
o
=
o
~
pS
Il
S
>
Q
g
=
(€]
=
a
3
o
=
[oN
S
o
=
(¢
@
=R
=
c
3
o
(€]
%

15m 20
25j = (T’" + ?)i+ (15m — 20n)j

We have ISTm + 232 =0and 15m — 20n = 25.

2 3
Solving, we have m = = and n = T

— 22— 2
Thus, OI = §0D and O] = gOD.

(ii1) OI = —OD 5i + 10j

’01 0B

B |(51+ 10§) - (12i + 9j)|
V122 +92

=10

Ol =V52+10% = V125

OH =vOI> - HI?

= V125 - 102

=5
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