Solution Marks

REG-2425-MOCK-SET 13-MATH-EP(M2)
Suggested solutions

L. (a) (1+4x+4x2)" = (1+2x)™" M
= 1+C(2x) + C3"(2x)* + . ..
=1+4nx+4n(2n— Dx* +. ..

(1-x)°=1-9x+36x +...

4n(2n—1) +4n(-9) + 36 =4 M
8n* —40n +32=0
n=4 or 1 (rejected) 1A

() (1+4x +4xH)*(1 -x)°
=(1+2x)8%1 -x)°
= (1+16x + 112x% +448x> + .. ) (1 = 9x +36x> — 84x> + .. )
Required coeflicient = (448)(1) + (112)(=9) + (16)(36) + (1)(—84) M
= —68 1A

2. fle+h)— f(e)
=(e+h)In(e+h) —elne
=(e+h)Iln(e+h)—(e+h)lne +h 1M

=(e+h)ln(1+g)+h 1
fe+h = /(@ M

f'(e) = lim

= lim (e+h)1n(1+ﬁ) +1
h—0 h e
h fxeth
= lim ln(l + —) +1 1M
—0 e
=Ilne' +1
=2 1A
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Solution

Marks

2—tan B

1-2tanB
sin A B 2cosB —sinB

cosA  cosB—2sinB

sinAcosB—-2sinAcosB =2cosAcosB—cosAsinB

tan A =

sin A cos B + cos A sin B = 2(cos A cos B + sin A sin B)

sin(A + B) = 2cos(A — B)

5 2—tan(x — &
(b) tan(x+—ﬂ = ( 18)
18 1-2tan (x - &)
sin +5—7T+ ) = 2cos +5—7T—( —l)
TS T8 T SR TIAET

2
sin (2x+ g = 2cos§

231n(2x+2—7r =1
9
2w
X+ — ==
TT9 T2
S
xX=—
36
4 (@ A(x—-1) B(x+1)
. (a
x2=2x+4+2 xZ+2x+2

LA - D(2+2x+2) + Bx+ 1)(x? = 2x +2)
B (X2 =2x+2)(x2+2x +2)
_(A+B)x>+ (A-B)x + (-2A +2B)

h x*+4

Wehave A+ B=0,A—B=1and -2A + 2B = -2.

1 1
Solving, we have A = 3 and B = ~5
(b) Letu = x> — 2x + 2. Then du = (2x — 2) dx.

Let w = x% + 2x + 2. Then dw = (2x + 2) dx.

1.2
-2
J e
0 X4+4

_/1 x—1 x+1
CJo \2(x2-2x+2) 2(x2+2x+2)
1 fldu 1 £3dw

42M42W

1 I
:—l __1
[n|u|2 7 n|w|]

4

5

2

1
= —Z In5
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Solution Marks
b
5. (a) V=7r/ [16 — (y —4)*] dy M
0
_4)31"
:ﬂ[16y—(y 4)] 1A
3 0
2 -
=7rh (12 - h) LA
3
7 243
(b) V:§(12h -h)
dv. n dh
— —Z(24h -3 — M
dr 3( h 3h)dt
dh
:”h(8_h)a 1A
When & = 3,
dh
=n(3)(8-3)—
r=n(3)(8-3)7
dh 1
- 1A
d 15
1
Required rate is 15 cm/s.
6. (a) detP =2
1{2 0
pl-_ 1A
~1 1{2 0\[4 O\[1 O 4 0
P AP = — = 1A
201 1)\-3 1)\-1 2 0 1
4 o\
b) (P7'AP)" =
o et
1 an 4" 0
P A"P = IM
0
n 4" 0 -1
A" = P
0 1
11 0}[4" 0)(2 O
“2l-1 2flo 1){1 1
4" 0
= 1A
4" 1
4" — 0
() A" —al =
1-4" 1-«a
Suppose A" — al is a singular matrix.
(=4 a-1)=0 IM
a=4" or 1 (rejected) 1A
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7. (a) f(x)= /(Zx— 12) dx M
=x?-12x+C where C is a constant.
13=3)>-123)+C M
C =40
Required equation is y = x> — 12x + 40. 1A
(b) (@) Let (a, b) be the coordinates of P.
4
2a—12=2%4 M
a->5
(2a —12)(a - 5) = (a®> — 12a + 40) + 4
a>-10a+16=0 1M
a =2 (rejected) or
Whena = 8, b = 8 — 12(8) + 40 = 8.
Required coordinates are (8, 8). 1A
(ii) Slope =2(8) - 12=4
Required equation is
y—38
= M
x—-38
dx—-y-24=0 1A
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8. (a) Whenn =1,
L.H.S. =2cosf [—cos26 + cos40]
= —(cos 36 cos ) + (cos 560 + cos 36)
= cos 560 —cos @
R.H.S. = cos 560 — cos§ = L.H.S.
It is true for n = 1. 1
2p
Assume ZCOSQZ(—I)k cos 2k6 = cos(4p + 1)0 — cos 8, where p € Z*. 1
k=1
2p+2
2cos Z (=1)* cos 2k6
k=1
2p
=2cosf Z(—l)k cos2k0 +2cos 6 [(—1)2”“ cos(4p +2)0 + (=1)*P*2 cos(4p + 4)0]
k=1
=cos(4p +1)0 —cos @ +2cosO[—cos(4p + 2)0 + cos(4p + 4)0] M
=cos(4p +1)0 —cos @ — [cos(4p + 3)0 + cos(4p + 1)0] + [cos(4p + 5)0 + cos(4p + 3)0] M
=cos(4p +5)0 —cos b
Itis true forn = p + 1.
By M.L, it is true Vn € Z*. 1
(b) Putd = % and n = 64.
128
Fis k. 2km 257r Fis
2cosﬁ;(—1) COSW cos 1 —cosﬁ M
128 - x .
k _ 24\ il
ZCOS—Z( 1) (2cos ——1)—COS(IS7T+2 7) c0s 74 IM
128 128 x .
2cos—l Z( l)kcos 4 Z( 1) ]—2s1n—cos TRRAET
128 kn x
k . 2
4;( 1)* cos 12 -0= 2s1nﬁ -1
128 1
Z( l)kcos — = —sinﬁ -7
1 1 1
Th =—,b=—andc=—--. 1A
us,a =, g ande 1

REG-2425-MOCK-SET 13-MATH-EP(M2)-MS-5 5 Dexter Mathematics @ Beacon College




Solution Marks
1 a+2 1 | | 5 . 5
- + +
9. @ G M -a 6b-1= “1_(6b-1) +@b+1)| © M
a+3 2 3 1 -
2 a+3 2b+1
=Ba+3)-(6b-1)(—ma-1)+ (2b+1)(-2a-2)
=2b(a+1)
Since (E) has unique solution, we have 2b(a + 1) # 0. M
Thus,a # —1 and b # 0. 1
2 a+2 1
1 -a 6b-1
3 a+3 2b+1
2) x = IM
@) x 2b(a+ 1)
—4b
:—+1 1A
2b(a+1)
1 2 1
1 1 6b-1
2 3 2b+1
Y T bt )
_ 4b-1
" 2b(a+1)
1 a+2 2
1 —-a 1
2 a+3 3
YT b+ )
_a+l
C 2b(a+1)
1
_ 1 1A
2b
(ii) (1) The augmented matrix of (E) is
11 1 2 11 1 2 11 1 2
1 1 6b-1[1|~[0 0 6b=2|-1]~]|0 0 6b-2| -1 IM
2 2 2b+1|3 0 0 2b-1]|-1 00 —% —%
We have z = 2.
(6b-2)(2) = -1
1
b=~ 1A
4
(2) The augmented matrix of (E) is
1 1 1 2 1 1 1|2
0 0 —3|[-1{~[0 0 1]2
1 2
0 0 —3|-3% 0 000
The solution set is {(—¢, ¢, 2) : t € R}. 1A

1
(b) Whena =-1and b = 7 the system (F) is equivalent to (E).
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The solution set of (F) is {(—t¢, ¢, 2) : t € R}.

4(-t) +12+2< -2 M
P -4t+4<0
(t-2)2<0 M

Note that (f — 2)? > 0 for all real values of ¢.
There is no real solutions of (F) satisfying 4x + y? + z < 2. 1A
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10. (a) Letx =sin6d. Then dx = cos 6 d6. 1M
1 7
/ x2 1—x2dx:/ sin® V1 — sin” x cos 6 d§
0 0

%
= / sin” 6 cos” 6 d9
0

1 Ed
= Z/Z sin?26 do IM
0
1 rs
=3 (1 —cos48)do M
0
_ 1[9_ sin49]’5
8 4 |,
- % 1A
(b) (i) Letu = k —x. Then du = — dx. M

k 0
/ F)g(x) dr = - / £k - wg(k - u) du
0 k

k
- /O FG)g(k - u) du

k
- /0 F(0g(k - x) dx I
k k k
i [ rwemar=1| [T rmemare [T rwet-nas Y
1 k
=5 | e + sk -1 s
k
a
-5 [ rwas !
. 1
(¢) Put f(x) = sin’x cos®x and g(x) = o gonee” M

f (g —x) = sin? (g —x) cos’ (g —x) = cos® xsin®x = f(x)
1

gx)+g (g —X)

1 4 esindx + 1 + esin(47—8x)

1 1 esin 8x

1+ esinx + 1+ e—sinSx ) esinSx

=1
7 sin? 2 1 2
/ dez—/ sin® x cos” x dx 1M
0 1+esm8x 2 0
_1(7r) M
“2\16
_l IA

(O8]
[\
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Solution Marks
(x —6)°
11. =
@ f0={ e
-0+ 432 1728
xX+6 (x+6)2
432 3456
’ =1- + 1M
f) (x+6)?2 " (x+6)
_6)2
_ (x +30)(x —6) 1A
(x +6)3
oo 864 10368
= G er " rro)p
864(x —
_ (X 6) 1A
(x +6)4
(b) When f’(x) =0,x = =30 or 6.
X x < =30 -30<x<-6|-6<x<6 x>6
M
f(x) + - + +
Maximum point is (—=30, —81).
H has 1 turning point. 1A
(c) Vertical asymptote is x = —6. 1A
432 1728
=x-30 - M
flo) =x 46 (x +6)2
Oblique asymptote is y = x — 30. 1A
1 11
(d) (1) Wehave f(3) = -3 and f'(3) = 77 M
Required equation is
vtz 11
x-3 27
_ x4 1A
27 9
(i) Required area
m(1x 14 6
_ el - M
L5 -5) - e [, 1-snas
iy 14 6 432 1728
= — — —|dx - -30+ -
/3 (27 9) /3 (x X+6 (x+6)2)
122 14x]T [a2 17281
=[?—T]3 —[?—3OX+4321H|X+6|+m]3 1M
1368 3
= T +4321In Z 1A

REG-2425-MOCK-SET 13-MATH-EP(M2)-MS-9

9 Dexter Mathematics @ Beacon College




Solution Marks
_— - —
12. (a) (1) CM =0M-0C
1
= —a— (ra+sb)
! a—sb 1A
=|--rla-s
2
—
OA-CM =0
1
a [(E—r)a—sb]zo 1M
! a-a—sa-b=0
— -7 . -5 =
2
1
(-7 @=s{3) 0
s=8—16r 1
—_— = —
(ii) CN = ON -0C
1
:Eb—(ra+sb)
1
=—ra+(§—s)b 1A
— —
OB-CN=0
1
b [—ra+(§—s)b]:0
1
—ra b+(——s)b b=0
r+4s=2
Solvin h _ 10 nds = 8 1A+1A
olving, we aver—zla s—zl.
—_— = =
(iii) CP=0P-0C
1 10 8
—§(a+b)—(ﬁa+ﬁb)
1 5
Ea+ﬁb
. . — — A 51
Since OH //CP, there is a real number A such that OH = ACP = Ea + Eb' 1A
—_ — —
BH =0OH - OB
A 54
Eaﬁ'(ﬁ—l b 1A
—_— —
BH-OA=0
A 51
— — —1|b =0 1M
42“(42 ] a
A, (51-42)\1
2% ( 42 )Z 0
A=2
Thus, OF = —a + —b 1A
us = —a+ —
’ 21 21
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(b) (AB)> = AB- AB
=(b-a)-(b-a)
= [b*—2a-b +|a?
=5-2m

AB=V5-2m 1A
Suppose AB = 0OA =2.

V5-2m=2

5-2m=4

1

m = E
Suppose AB=0B =1,then AB+ OB =1+1=2=0A and AOAB does not exist.

There is only 1 value of m such that AOAB is an isosceles triangle.
The claim is disagreed.

M
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