Solution

Marks

REG-2324-MOCK-SET 10-MATH-EP(M2)
Suggested solutions

tan(2x + 2h) — tan 2x

d .
1. a(tan 2x) = ;lzlg})

h
~ lim tan[(2x + 2h) — 2x][1 + tan(2x + 2A) tan 2x]
" h—0 h
sin2h  2(1 +tan(2x + 2h) tan 2x)
= lim X
h—0 2h cos 2h

2(1 +tan?2
:1X$

= 2sec? 2x

2. (a) tan360 = tan(20 + )
_ tan26 +tan6d

" 1 —tan26tan6

2tan 6
g T tan 0

1 - 20 5 tan §

~ 2tan 6 + tan(1 — tan® 6)
"~ (1-tan?6) +2tan%0
_3tan9—tan39
"~ 1-3tan24
(b) V3tan6 + 3 = cot? 6 + 3V3 cot §
V3tan® 0 +3tan?6 = 1 +3V3 tan @
—\/§(3tan9 —tan’@) =1-3tan’ 0
3tand — tan> 6 _ 1
1-3tan2 3

1
tan30 = ——
V3
r b4
30 =+— + —
6 7 T%
r b4
0= iﬁ or + ﬁ
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Solution Marks
3. () / g M
. (@ y=
Y x+3
_ / x+3-2 d
x+3
2
= 1- dx
,/ ( X+ 3)
=x-2Inlx+3|+C 1A
I passes through (e — 3, 2e — 5).
2¢e—5=(e—-3)—2Ine+C
C=e
Required equation is x — 21n |x + 3| + e. 1A
d>y d 2
b) —=—1[1-
® dx?2  dx ( X+ 3)
2
_ 1A
(x +3)2
>0
I" does not have a point of inflexion. 1A
k r
4. (a) General term = Cf (x)°" (—2) M
X
— C'?er9—3r
Put 9 — 3r =3, we have r = 2.
Cyk* =576 IM
k* =16
k=4 or —4(rejected) 1A
K\’ ;
) |x+—=] 2+x)
X
4 4\? 4\’
= |7+ C] (x)® (—2) +Cy(x)’ (—2) o4+ (—2) (8 + 12x + 6x2 +x%) 1A
X X X
Constant term
=C3(4)° x8+Cy(4)* x 1 M
=75264 1A
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wy g 4(4) _L/ ”
5. (a) /u(4 )du = 4 I 4" du M
u u
= u@) - 4— + constant 1A
In4  (In4)?
u(4") 44 N ant
= - constan
2In2  4(In2)2
(b) Required area
0
= / x%(4%) dx 1A
-1
204x)10 0
x=(4%) 2
= -— 4%) dx M
[ In4 L ma )
R 1 [x@*)  4x |° M
~ 8In2 In2| Ind4  (In4)?2]
3-2In2- 2
_ n2—2(In2) 1A
16(In2)3
6. (@) y= Qe
d x
Ey =e?2 ' M
Let the coordinates of R be (r, 0).
27
0-2¢% _ 3 M
r—u
-2=r—-u
r=u-2 1A
The coordinates of R are (u — 2, 0).
(b) Let A be the area of APQR.
Ao (2e7 —In(2u))(2) M
2
=27 — In(2u)
dA u 1\ du
oz 2 22 1M
dr (e u) dr
1
When Q lies on the x-axis, u = 5 1A
0.5= (e% - 2) du M
dr
d 1
2o 1A
dr - 2(ei -2)
Required rate is ————— unit per second.
2(et =2)
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0 1 Aa+1
. 1 A+1 1 A+1
7. (@ @) |4 2 2 |=-4 + M
-1 —4a| 2 2
1 -1 -42
=31%-32
=31(1-1)
If (E) has a unique solution, then 34(1 — 1) # 0. M
Solving, we have A # 0 and A # 1. 1A
Thus, A <0Oor0O<A<1lord>1.
0 0 4+1
A u 2
1 4 -44
.. _ 1M
W)y = —=n
_p(a2-1)
S 32(A-1)
A
_ pa+1) 1A
31
(b) The augmented matrix of (E) is
0 1 1|0 1 -1 0|pu 1 -1 0|pu
0 2 2|u|~10 1 1(0]~]10 1 1|0 M
1 -1 0|u 0 2 2|u 0 0 O|u
We have u = 0. 1A
The solution set is {(—¢, —t, t) : t € R}. 1A
8. (a) Whenn =1,
L.H.S. =sinx cos2x = R.H.S.
Itis true forn = 1. 1
p
Assume sinx » cos2kx = sin px cos[(p + 1)x], where p € Z™. 1
k=1
p+1
sinxz cos 2kx
k=1
p
=sinx Z cos 2kx + sinx cos[(2p + 2)x]
k=1
= sin pxcos[(p + 1)x] + sinxcos[(2p +2)] M
1 1
=3 [sin[(2p + 1)x] + sin(—x)] + 3 [sin[(2p + 3)x] + sin[(-2p — 1)x]] M
1
=5 [sin[(2p + 3)x — sinx]
=sin[(p + 1)x] cos[(p + 2)x]
Itis true forn = p + 1.
By M.L, it is true Vn € Z*. 1
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9. (a) The vertical asymptote is x = —1. 1A
_(x - 2)3
= (x+1)2
S WL IM
(x+1)2
The oblique asymptote is y = x — 8. 1A
27x
b =x-8+——
®) f0)=x=8+
27(x +1)% = 27x(2 1
oy = 1 4 A D2 2@ r 1) M
(x+1)*
_(x+ D) (x—2)?
B (x+1)3
When f/(x) =0,x =2 or —7.
X x <=7 -7T<x<-1 -1<x<?2 x>2
f,(x) + - + + 1M
G has exactly one turning point, which is a maximum point at x = —7. 1
. x+1D3 (=22 +2x+D(x=2)] - (x + ) (x =2)>(3)(x + 1)?
© f"(x)= -
(x+1)
54(x —
_4x-2) 1A
(x+1)4
When f”(x) =0, x = 2.
X x < -1 -1<x<?2 x>2
[ (x) - - + IM
The point of inflexion is (2, 0). 1A
(d) Letu =x+ 1. Then du = dx.
Volume
2 _ 7312
:71'/ ()C 2) 1M
0 (x + 1)2
3 6
-3
= n/ (u 7 ) du
1 u
3 u® — 184’ + 135u* — 540u® + 1215u® — 1458u + 729
= 7] du M
1 u
3
= 77/ (u? = 18u + 135 — 540u~" + 1215472 — 1458u™> + 729u™*) du
1
oo, . 729 243)°
=n|— —9u” +135u - 5401n |u| — 12150~ + —/— — —
3 12 R
= 1A

/s (liﬁ - 5401n3)
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— 1

1— —
10. (a) OR = EOP + EOQ

—3i+4j+ 12k
OP XOR = 25 1M
0 2 123 4 12
4

75
= 27i+36) - °k 1A
(b) Area = |&3 x (73| M

2

_ \/272 ca+(2)

4
195

1% 1A

= 6i -

N \O

© @ i

l

- . . T5a
R—-ON = (3-27a)i+ (4 -36a)j + 12+T k

S

ﬁ
- PQ
9
=6(3-27a) - 5(4—360{) M
=0
— —
NR and PQ are orthogonal vectors. 1A

Ny — — - . (7 . 75a
(ii) (1) NO =00 - ON = (6—27@)1+(Z—36a/)_]+(12+T)k
6-27a F-36a 12+D52

We h = M
M) 41 B
6-27a 7 -36a 6-27a 12+25¢
= and =
-12 —41 -12 B
1
= — = 73
a 3 B
1
Wehavea/:gandﬂ:73. 1A+1A
(2) Note that ON is perpendicular to the plane O PQ and NR L PQ.
We have OR L. PQ and 8 = ZORN. M
ON
tan = — M
M7= OR
1 (u)
3 3\74
V32442 +122
5
_2 1A
4
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11. (a) Fu)=m+1D)(L+u)™(1 —u)" —n(l +u)™ (1 —u)"! M
1 1 1
(m+1)/ (1+u)m(1—u)"du=/ f’(u)du+n/ (1+uw)™ (1 —w)" " du M
-1 -1 -1
1 1 1
(m+1)/ (1+w)™(1 —w) du =|(1 +u)™ (1 - )" +n/ (1+uw)™ (1 —uw)" ' du IM
-1 -1 -1
! n n n ! m+1 n-1
(1+w)"(1 —u)"du = (I+u)™ (1 —uw)" " du 1
-1 m+1 —1
(b) Lett =tanx. Then dr = sec? x dx.
z 2
/4 (1 +tanx) (COS4x+1)dx
_x cos® x
Py
:/4 sec®x(1 + tanx)? [(200522x—1)+1]dx M
-1
=2/ ’ sec® x(1 +tanx)?(2cos’x — 1)% dx
-7
=2‘/4 sec® x(1 +tanx)?(2 — sec® x)? dx
-4
1
:2/ 1+ 2=+ dr M
-1
1
=2/ (1+0)*[(1+0)(1-1)]*dr
-1
1
=2/ (L+0)*(1—1)*dr
-1
4 1
=§/ (1+1)°(1 —1)dr M
-1
4 1 !
= x= 1+1)° IM
3 x6[1( +1)° dt
_2(a+n7)
150 7,
256
= 1A
105
tanx(cos4x + 1 1 + tan® x)(cos 4x + 1
(c) Let f(x) = ( G ) and g(x) = ( )(6 ).
tan(—x)(ggs%c—@c) +1) tan x(cos 4x iols) *
f=x) = > = - - = —f(x) IM
cos®(—x) cos® x
(1 +tan®(—x))(cos(=4x) +1) (1 +tan®x)(cos4x + 1)
g(—x) = 3 = G =g(x)
cos®(—x) cos® x
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Thus, f(x) is an odd function and g(x) is an even function.

/i (1 +tanx)?(cos 4x + 1) 4 = 256

x cos® x T 105
/f{ (1 +tan2x)(6cos4x +1) & +2/§ tanx(cos64x +1) e 256 M
-z cos® x -z cos® x 105
2/1{ (1+tan2x)(cos4x+1)dx:§ M
0 cos® x 105
1 256
2 8 4+ 1)dx = =—
/0 sec® x(cosdx + 1) 105
T 128
4dx +1)dx = — 1A
‘/0 sec® x(cosdx + 1) 105
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a

12. (@ @) 00TP=|b (a b c)P

C

a’> ab ac\[0 - b
=lab b* bel| ¢ 0 -a

ac bc Z)\-b a 0

abc —abc -a’c+a’*c a’b-ad*b

=| b%c - b*c —abc+abc ab* - ab?
2

bc* —bc®>  —ac® +ac®  abc - abe

0

0

c

-b

0O —¢c b\[0 - b

) P’=lc¢c 0 -allc 0 -a

- b\[d*> ab ac
0 -allab b* be
a 0 /\ac bc c?

PQQ"

—-b* = ¢? ab ac
= ab —a® - ¢? bc
ac bc —a® - b?
a’ -1 ab ac
=| ab b* -1 bc
ac bc ?-1

a“ ab ac
I+P>=|ab b* bc|=00"

ac bc ¢

5-pro0

(I+P)

[[+P-P-P>+00" +007P]

[I-P>+00" +0]

[l - P>+ (I+P?%)]

21

NN =N =N =N =
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(I+P)

1

§<I—P+QQT>]
|1
[

(©2))

=~ NI'—NI»—NI-‘

[-P*+(I+P*)+0|

-P+P-P*+Q0" +PQQ" |

Thus, (I +P)~' = %(1 -P+00").

1 3 2
(b) Takea = —, b = £ and ¢ = £,suchthataz+bz+c2 =1.
V6 V6 6
0 - b
We have M = V6| ¢ 0 -—al|=Ver.
-b a 0
(I+PHP=00"P
P+P =0
L3, 1 s 2097
M+8M +§M +...+61048M
1 1
=Ver + 6(«/8P)3 + @(\/EP)S + To% (\/_P)2097
=V6(P+ P>+ P +...+P")
=V6[P+PX(P+P)+...+ PP+ P
= V6P
0 -V2 V3
=lv2 o0 -1
-3 1 0
REG-2324-MOCK-SET 10-MATH-EP(M2)-MS-10  END OF PAPER

Dexter Mathematics @ Beacon College

M

M

M

1A



