Solution

Marks

REG-2324-MOCK-SET 6-MATH-EP(M2)
Suggested solutions

d . In(x+h+6)—In(x+6)
1. dx[ln(x+6)]_illll>% h
i
=limln(1+L)
h—0 x+6
1
X461 46
h
= lim In (1+L) ]
—0 x+6
:h‘lex-]i-é
1
T X+6

2. (@ (1-x)(1+x)"=(1-x) (1+nx+@x2+...)

:1+(n—1)x+(n(n_1) —n)x2+

2
2 _
Thus,azl,b:n—landc:n 23n‘
2_3
® -1 -1="2"""_(,_1)
n®> In
0=—-—+3
2 2

3. % = e *(cosx +sinx) + (sinx — cosx)(—e™™)

=2e " cosx
% =2e ¥ (—sinx) —2e¢ " cosx
= —2e ¥ (sinx + cos x)
—2e " (sinx + cosx) +2(2¢ ¥ cosx) + ke *(sinx — cosx) =0
2cosx —2sinx + k(sinx —cosx) =0
(k—2)(sinx —cosx) =0

k=2
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Solution Marks
4. (a) Letx =sind. Then dx = cos 6d6.
/ dx _ cos 6 40 M
V1 - x? V1 —sin’ 6
- / a6
= sin~! x + constant 1A
1 1
vo[l-x V2 (1-x)2
b dx = _— M
®) /% 1+x A (1+x)(1—-x)
1
V2 1
- /ﬁ ( _ 2 )dx
3 Vi-x2 V1-x2
1 1
V2 dx 1 (2 du ’
= + = — whereu =1-—x M
oV1I=x2 2J3 Au
1
o 3
=[sinlx| "+ 2 [2u%]2 M
12 3
2
> —
_r,V2-¥3 1A
12 2
1 0 a
5. (@ |2 -1 -1|=-2+2d*-a+a
-1 a 2
=2(a+1)(a-1)
(E) has a unique solution if and only if (¢ + 1)(a — 1) # 0. M
Therefore,a # 1 and a # —1. 1A
Required rangeisa < —lor—-1 <a <lora > 1.
(b) When a = —1, the augmented matrix of (E) becomes
1 0 -11|b 1 0 -1 b 1 0 -1 b
2 -1 -1]0{~|0 -1 1 | =2b|~|0 -1 1 -2b M
-1 -1 2|1 0 -1 1 [b+1) \O O O [3b+1
1
If (E) is consistent, then 3b + 1 =0, i.e., b = -3 1A
1
1 0 -1 -3
The augmented matrix of (E) is therefore [ _1 % .
3
0O 0 0| O
3t-2 3r-1
Let z =t, wheret € R. Then y = and x = .
3t—1 3r-2
The solution set is {( 3 3 t) ‘te R}. 1A
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6. (a) OA-OB=(0A)(OB)cos

3a)(2
__Ba)(2a) M
(3a)(2aV2)
T
== 1A
0 4
®) () 0G -AB=0
[2ai + bj] - [—ai+2aj] =0 M
2a(—a+b) =0
b=a or a=0(rejected) 1A
—_— —
(i) BG - OA = [(b —2a)j] - [3ai] =0 1M
So, BG 1 OA and therefore G is the orthocentre of AOAB. 1

7. (a) Letu = x?, then du = 2x dx.

/2x3cos(x2)dx=/ucosudu 1M

=usinu—/sinudu 1M

=x2 sin(xz) + cos (xz) + constant 1A

b)) () y= / 2x3 cos(xz) dx = x2 sin(xz) + cos(xz) +C

Substitute (v, —1), we have C =0 M
The equation of I is y = x? sin (xz) + cos (xz) 1A
(i1) Slope of tangent = 273 cosxt = —2n2 M

The equation is

y+1= —271%(x—\/;)
y = —2mix +21% — 1 1A
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8. (a) A2+1= 21
3 -1

0
[0 0
00

=0

(b) A* = (A%)?

= (-1’

=1

(C) A4n+3 — (A4)I’LA3

=I"A3
= A’A
= (-DA
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9. (a) Whenn =1,
sin2x _ 2sinxcosx

L.H.S.=cosx and R.H.S. = — = - =cosx =L.H.S.
sinx 2sinx
It is true for n = 1. 1
k sin 2kx
Assume Z cos(2m — 1)x = ———, where k € Z". 1
2sinx
m=1
k+1 k
Z cos(2m — 1)x = Z cos(2m — 1) + cos(2k + 1)x
m=1 m=1
in 2k
= sm. al +cos(2k + 1)x 1
2sinx

1
= ——[sin2kx + 2 cos(2k + 1)x sin x]
2sinx

1
= [sin 2kx + sin(2k + 2)x + sin(—2kx)]

2sinx
_sin(2k +2)x !
B 2sinx
Itistrueforn =k + 1.
By M.L, it is true Vn € Z*. 1
3 5 2r—1
(b) coszz+cosz—ﬂ+cosz—7r+...+coszu
r r r r
S L, (2m-n
= cos” ——
’
m=1
I v 2
=§Z(l+cos[(2m—l)7ﬂ]) M
m=1
ro1 v« 21
:§+§ZCOS |:(2m—1)7
m=1
sin [2r x 2Z&
AN M M
2 4sin27’r
’
== 1
2
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— 2 1
10. (a) OQ = §a+ §b M
LetPC:CR=8:1-p.
— — —
OC =BOR+(1-B)OP
1—
= 3—ﬁb+ Tﬁa 1M
Since OC//0Q,
1-8 2 38 1
R S M
2 3 8 3
= 2
5
Thus,PC:CR=§:§:2:3. 1A
2 2
N 3% I . 1- 3 .. _ 3 3 . 6
(b)) (G oC= 3 Bi—-j—2k)+ > (l—3k)—Zl—2—J—gk 1A
i j Kk
— —
(i) OAXOB=|]1 0 -3 M
3 -1 =2
=-3i-7j-k 1A
ll— —
(if) Area of A0AB = 5 |0A x OB‘
1
= 5\/32 +7%+ 12
V%
T2
By considering the volume of tetrahedron OABD,
1 (V59 59
1= D)=2Z2 M
3 ( 2 ) (€D) 2
CD =3V59 1A
—_— —
Since CD//OA x OB,
3vV59
o PEALLIy Y,y M
‘OA x 03’
— —
= +3(0OA X OB)
= £3(-9i - 21j — 3k)
—_— > —
OD=0C+CD
B 33i 423, 21k or 39i+ 417,+ 9k
T TA T 2007 4'7 20075
. . 33 423 21 39 417 9
The possible coordinates of D are T o0 —?) and (?, 20" 5) 1A+1A
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1. (@ @ |Al=m+1=%0.
1 1 (1 -1
AT = 1l IM+1A
m m
. 1 1 -1\[1l-k k\[m 1
(i) C =
+1\1 m 1 0j\-1 1
1 -k k\[m 1 M
Tm+l\1—k+m k-1 1
1 —km —k 0
T mHl\m—km+m®*—k 1+m
| -k 0 |
T\m—k 1
kL o\" (=" o
(b) (i) Whenm =k, C" = = 1A
0 1 0 1
—pk + 0 —k)" =-pk+
Since pC + gl = pET4 , we have (=k) L M
0 P+q l=p+
ptq
1 - (=k)" k+ (k)"
Solving, we have p = %k) and g = % 1A
(i1) C"=pC+ql
(AT'BA)" = p(A7'BA) + g1
AT'B"A = pAT'BA + ¢l M
B" = p(AA'BAA™") + gAA™!
=pB+gql 1
-2 3
(c) Put kK =3 such that B = .
1 0
B"=pB+gql
1= (=3)" (-2 3 +3+(—3)" 1 0
143 1 0 1+3 o 1
1 [1+3(=3)" 3+ (=3)"!
4\ 1-(=-3)" 3+(=-3)"
X2016 - B X2015
X2015 X2014
_ g2 oo 1M
X2013
_ go14 (x2) 1A
X1
1 [14+3(=3)1" 34(=3)") (2
- 4 1 _ (_3)2014 3 + (_3)2014 1
1 5-(=3 2015
Thus, x2016 = Z[2+ 6(=3)21% +3 4+ (=3)2915] = % 1A
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12 12
12. (a) y-intercept = =3 1=-9 1A
12 12
T x-3 x+3
x=-3)x+3)=12[(x+3) - (x=3)]
x*-81=0
x =29
x-intercepts are 9 and 9. 1A
12 12
b G Te) = _ + 1A
® O fO =55 53
24 24
7y = _ 1A
= G G
(ii) When f’(x) =0,
12 12
= 1M
(x=3)2 (x+3)2
x—=3=—-(x+3) or x-3=x+3(rejected)
x=0
x |x<3|3<x<0]o<x<s|>3
M
fo | . - -
The maximum point is (0, —9) and there is no minimum point. 1A
When f”(x) =0,
24 24
(x=3)3  (x+3)3
x+3=x-3
There is no solution.
Thus, there is no point of inflexion. 1A
(¢) x = =3 and x = 3 are vertical asymptote. 1A
12 12
Since y = -1+ - , ¥ = —1 is a horizontal asymptote. 1A
x-3 x+3
k
12 12
d) A= - —1=-(=1)|dx M
@ ‘/9 (x -3 x+3 ( ))
k
:[121n|x—3|—121n|x+3| M
9
_om A3 K2
12
k—
=12In +12In2
k+3 '
Since k > 9,0 < T3 <1 andlnk_l_3 < 0.
We have A < 121n2. 1
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13.

4
(a) (i) Puty=0into3x?> -2y —4 =0, we have x = + 3

4
The points (i\/; , 0) lies on the curve 3x2 + 2y+k =0,

4
3><§+2(0)+k:0
k=-4
. . . 3,
(i) The equation of BC can be rewritten as y = —Ex + 2.

The coordinates of vertex are (0, 2).

(b) (i) When0<h <2,

h
Volume =« /
0

2nh?
= cubic units

(i1)) When2 < h <6,
21(2)? h2y+4
Volume:%+7r/ Y dy
2

3
_8r 4y y2 h
SEETRA TN
=7 h—2+ﬂ—— cubic units
S\l3 303

(c) Let V cubic units be the volume of water in the cup at time ¢ seconds.

WhenV=2ST”,W6haV6V> 8?ﬂandsoh>2.

+
3 3 3

3
W +4h-32=0
h=4 or -8 (rejected)
v (Zh 4) dh
=7

2871 (h2 4h 4)

373

For2 <h <6,

dr dr
Wheni—‘jzg?ﬂandhzél,
8 2x4 4\ dh
?:”(T 5)5
dh 2
dr 3

. .2
Required rate is 3 units per second.
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