Solution Marks
REG-2324-MOCK-SET 11-MATH-EP(M2)
Suggested solutions
. In(1+h)*=Inl
1. /(1) =1 1M
() = lim p
. 1 4
= fllli% [Eln(l + h)
14
:1im1n[(1+h)ﬁ] M
h—0
=Ine* M
=4 1A
2. (a) (1-2x)"(2+3x)?
= [1+CP(=2%) + C5(=2x)? +...] (4 + 12x +9x?) M
= [1 —2nx +2n(n—-1)x>+.. ] (4 + 12x + 9x?)
Consider the coefficient of x.
(D) +(-2n)(12) +2n(n—1)(4) =49 IM+1A
8n? —32n-40=0
n=5 or -1 (rejected) 1A
() (1 -2x)2(2+3x)% = (1 —10x +40x> +...)(4 + 12x + 9x?).
Required coefficient
= (1)(12) + (-10)(4)
=-28 1A
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l1-cos20 1-(1-2sin’0)
3. = IM
@ sin 26 2sinfcos
: 2sin’ 6
~ 2sinfcos 6
_ sind
~ cosf
=tan6 1
(b) V3 cos 4x — V3 cos 4x cos 8x = sin 8x — sin 8x cos 4x
V3 cos 4x(1 — cos 8x) = sin 8x — sin 8x cos 4x
V3 cos 4x tan 4x sin 8x = sin 8x(1 — cos4x) M
sin 8x(\/§sin4x —1+cosdx) =0
sin8x =0 or V3sindx — 1 +cosdx =0 1M
8x =5mor6ror 7n V3 = 1 —cos4x
S 3n  In sin 4x
X =g or - or— tan2x = V3
4r
2x = —
T3
2m
xX=—
3
2 3 7
Thus, x = ?ﬂ or ?ﬂ or Tﬂ or ?ﬂ 1A+1A
4. (a) /(4+k\fz)2dz:/(16+8kxﬁ+k2t) dt M
3
16kt> k%t
=16t + - + - + constant 1A
(b) We have I': x =4 £ +/y. M
16 16
Volume = 7 (4+y) dy —n (4 —+y)? dy IM+1A
0 0
3 16 3 2116
16y y? 16y 'y
=r|16 —| -—-n[16y - — +— M
7ry+3+207ry3+20
2048
== i 1A
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5. Let (a, b) be the point of contact.

4x+y* =16
442y _ g M
ydx =
dy 2
dv
The tangent passes through (a, b) and (6, 0).
b-0 2
- _Z IM
a-©6 b
b*=12-2a
(16 —4a) =12 -2a M
a=2
The points of contact are (2, 2\/5) and (2, —2\5). 1A
The equation of the tangent to C at (2, 2\/5) is
-2vV2 2
y-2v2 M
x—-2 242
x+V2y-6=0 1A
The equation of the tangent to C at (2, —2\/5) is
y+2V2 _ 2
x=2 242
X — \/Ey -6=0 1A
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6. (a) y=/xlnx4dx
=4/xlnxdx
:2x21nx—2/xdx M

=2 Inx —x*+C 1A
I" passes through the point P (62, 3¢t + 7).

3¢t +7=2(e*)*Ine’ - (e2)*+C M
c=17
Required equation is y = 2x* Inx — x% + 7. 1A
(b) f'(x) =4xInx
f7(x)=4(nx+1) 1A

1
When f”(x) =0,x = —.
e

1 1
X O<x<— x> —
e e M
J7(x) - +
. . . (1 2
The point of inflexion of I" is | —, —3e™“ +7]. 1A
e
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7. () /m x+\/ 1)dx
1
=xln(x+\/ 1) / (1+—(x2—1)—%(2x) dx IM+1M
-1
:xln(x+\/—) /x(x _1) Z(sz +X)
x+Vx2 -1
=X ln(x +Vx2 - ) /
Letu=x>—-1. Thendu—2xdx. 1M
/ 1n(x+ Vx2 — 1) dx
—xln(x+ x2 — ) —/u‘édu
2
=xIn (x +Vx2 - ) u? + constant
=X ln(x +Vx2 — 1) Vx2 — 1 + constant 1A
(b) 1n(x IV 1) 0
x+Vx2-1=1
x*-1=(1-x)?
x=1
Required area
e+e71
:/ ’ 1n(x+\/x2—1)dx M
1
e+e_1
e
:[xln(x+\/x2—1)—\/x2—l] M
I
1
_1 1A
e
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8. (a) Whenn =1,
LHS. = : + : - L
T 2+2)2+3) (3+2)(3+3) 12
1
RHS. = = — =L.H.S.
S 6(1+1) 12 S
It is true for n = 1. 1
&L 1 1
A = h AN 1
SSumek:ZQP(k+2)(k+3) 6(p+1),werepe
3§+:3 1
WGy (k+2)(k+3)
_i 1 B 1 B 1 . 1
_k:2p(k+2)(k+3) 2p+2)2p+3) (@2p+3)2p+4) (Bp+3)(3p+4)
1 1
1M
T Bp+H(3p+3) " (3p+5)(3p +6)
1 1 1 N 1
_6(p+1) Cp+2)2p+3) (@2p+3)2p+4) (@Bp+3)(3p+4)
1 1
1M
T Gp+HBp+5)  Bp+5)(3p+6)
B 1 B 1 B 1 B 1 3 1 N 1 B 1
T 6(p+1) 2p+2 2p+3 2p+3 2p+4 3p+3 3p+4
1 1 1 1
+ - + -
3p+4 3p+5 3p+5 3p+6
1 1 1 1 1
= - + + -
6(p+1) 2p+2 2p+4 3p+3 3p+6
__tyror ny v ofrol
Tp+1le 2 3] p+2\2 3
B 1
~6(p+2)
Itis true forn = p + 1.
By ML, it is true Vn € Z*. 1
i 1
(b) VTR YT
b (k+2)(k+3)
_i 1 +§: 1 R
L (k+2)(k+3) ~ &b (k+2)(k+3)  (62)(63)
1 1 1
_ _ M
6(20+1)  6(30+1) 3906
17
"~ 1302 1A
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9. (@ PO=Vu?+64++(u-92+16 M
dpP -
[0) u u-9 M

W Virrod  w-92+16
Cu(u =92+ 16+ (u—9)Vu? + 64
- Vi + 64/ - 9)2 + 16
3 W [(u—9)2+16] — (u —9)*(u? +64)
VU2 + 64y = 9)2 + 16(un/(u — 92 + 16 — (u — 9) Vi + 64)
B —48(u - 6)(u - 18)
 VuZ+ 64 = 9)2 + 16(ur/(u — 9)2 + 16 — (u — 9) Vi + 64)

dpP
0 =0, we have u = 6. 1M
u

Thus, we have a = 6. 1A

For

(b) (i) Let A square units be the area of the rectangle POSR.

A =uPQ M
dA dpPQ
da _ 1M
du Q+u du
When u = 6,
dA
E:\/62+64+ (6-9)2+16+6(0)
=10#0 tM

Hence, A does not attains its minimum value when u = 6.

The claim is disagreed. 1A
(i) OP=+u?®+ (u?+64)
=V2u? +64
dopP 2u  du M
dr V2u2 + 64 dt
When u = 6,
=29 (d_“ ) M
V2(6)2 + 64 \ 47|,
Sl N
dt u=6

Let w units be the perimeter of the rectangle POSR.

w=2(u+ PQ)
b _ydu drQ du v
dt dr du dt
When u = 6,
dw

| =2(2V34) +2(0)(2V34)
6

dt
= 4\34 1A

u=
Required rate is 434 units per second.
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Marks

—da

0. @ O mP —a eb-1l=|
a+3

2 a+3 2b+1

+2
—(6b -1
( ) 3

1 a+2 1
1
' 2

=Ba+3)-(6b-1)(-a-1)+
=2b(a+1)
Since (E) has unique solution, we have 2b(a + 1) #
Thus, a # —1 and b # 0.

2 a+2 1
1 —-a 6b-1
3 a+3 2b+1

2b(a+1)
—4b + 1

T 2b(a+1)
12 1
1 1 6b-1
2 3 2b+1

© 2b(a+1)
4b -1

" 2(a+1)

1 a+2 2

1 -a 1

2 a+3 3

2b(a+1)
a+1

" 2(a+ 1)

1

~2b
(ii) (1) The augmented matrix of (E) is

2) x=

=

1 1 1 2 1 1 1 2

1 1 6b-1|1[~|0 O 6b-2|-1|~

2 2 2b+113 0 0 2b-11-1
We have 7 = 2.

(6b-2)12) =-1

1
b=-
4

(2) The augmented matrix of (E) is

The solution set is {(—¢, ¢, 2) : t € R}.

1
(b) Whena =-1and b = T the system (F) is equivalent to (E).

REG-2324-MOCK-SET 11-MATH-EP(M?2)-MS-8 8

4 ‘+(2b+1)
+ 1

1 a+2

(2b+1)(=2a - 2)

0.

11 1 2
0 0 6b-2|-1

1 2
00 -3 |[-3

Dexter Mathematics @ Beacon College

M

M

M

1A

1A

M

1A

1A



Solution Marks

The solution set of (F) is {(—t¢, ¢, 2) : t € R}.

A(-t)+12+2 < =2 M
P —4t+4<0
(t-2)%<0 M

Note that (r — 2)? > 0 for all real values of 7.
There is no real solutions of (F) satisfying 4x + y* + 7 < 2. 1A
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1 ax 11 1
1
1. (a) / xe“xdx:[xe ] - —/ e dx IM+1M
0 a [p ado
e? [eax 1
a |a* |,
_ae’ —e’+1 1
= =
1
(b) Letu =In(x + 1). Then du = —— dx M
x+1
e—1 1
1 1
/ de:/ “du M
o (I+x)" o (er)r!
1
:/ ue 177" dy
0
1= 1-r _ ,1-r
_ (1 -r)e e " +1 M
(1-r)2
1= 1-r
—_—re 1A
(1-r)2
(c) Letv = (e — 1) tanx. Then dv = (e — 1) sec® x dx. M
/Z In[1+ (e —1)tanx] dx+‘/§ [In[1+ (e — 1) tanx]] tan® x &
o (1+etanx —tanx)3 0 (1+etanx — tanx)?3
B /3r In[1+ (e — 1) tanx] sec? x
L [1+(e—-1)tanx]3
1 /e-l In(1 +v)
= ——dv
e—1 0 (1 +V)3
1 1 —3e!3
= X € lM
e—1" (1-3)2
2 _
__e=3 1A
4e2(e—1)
() Letw = g —2x. Then dw = —2dx. M
‘/Z [In[1+ (e — 1) cot2x]] csc? 2x
x (1+ ecot2x — cot2x)3
1/Oln[1+(e—l)cot(g—w)]cscz(g—w) q
=—= w
2z [1+ec0t(§—w)—cot(§—w)]3
1 ‘/f{ In[1+ (e — 1) tanw] sec’> w
2 Jo (1+etanw — tanw)3
1 e’ -3
2 4e2(e-1)
2 _
_ e 3 1A
8eZ(e —1)
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12. (a) (i) Notethat AK L BC,BK 1L AC and HA = HB = HC.
—_ /. —
(HK - HA - HB - BC) - BC
—_— — —_— = —_— —>
= AK - BC - (HB+HC) - (HC - HB)
=0- (HC?>-HB?
=0
—_ /= . =
(HK - HA - HB - HC) - AC
_— — —_— — — —
=BK-AC — (HA+HC) - (HC - HA)
=0- (HC? - HA?)
=0
(i1) Using the result of (a)(i), we have HK — HA - HB — HC = 0.
—_— /= —
Thus, we have HK = HA+ HB+ HC.
— —
(b) (1) We have AB = —4i andAC:—2\/§i—2j—2k.
i j Kk
— —
ABXAC =| -4 0 O
2V2 2 -2
= —8j+ 8k
1l)— —
S=§|AB><AC|
1

— 142 1 q2
28+8

=4V2
(i) Let r be the radius of the circumcircle ABC.

abc
y = ——

48
V32— 16V2(4)(4)
- 4(4V2)

=16 - 8V2

Note that AB = AC. Denote the mid-point of BC by M.
— 1 > 1=

=(2+\/§)i+j+k

V16 - 82

=———[2+V2)i+j+K]
8 +4V2 o

_\/ 8(2 - V2)2
N4 +v2)2-2)
= (2—\/5)[(2+\/§)i+j+k]

[(2+V2)i+j+k]
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(i) HK = HA + HB + HC
—_— > —> —_— —

=HA+(HA+AB)+(HA+ AC) M

= (2-2V2)i+ (4-3V2)j+ (4 -3V2)k 1A
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