Solution Marks
REG-2425-MOCK-SET 7-MATH-EP(M2)
Suggested solutions
— 33— 11—
1. (a) OC=-0A+-0B
4 4
3 1
=Za+-b 1A
473
—2 - —
(b) ‘OC‘ —0C-0C
9 , 3 1.,
= — —-a-b+—1b
16/al T ga b+ glbl
9 2 3 T 1 2
=—(1 (1) (5 —+—(5 1M
()24 Z(1)(5) cos T+ 7= (5)
49
T 16
|0_c>‘| 7 1A
4
2. (a) lim —sin trr-1 .msin@_l el IM
im — si =1l
t— 2 t—0 Vi+r-1 2t
2
. sin Y= (Y1 NT+r+]
= lim
t—0 l+2t—1 2t Vi+r+1
: 1+1—1
sin t
= lim 2 x
-0 1+Z—1 2t(V1+1+1)
Sin 1+1-1 1
= lim 2 x M
-0 “;—1 2(\/1+t+1))
=1- 1
2(1+1)
1
=- 1A
4
V1i+h- 1
) £(1) = lim cos V1 + cos V1 M
h—0 h
_2 Sin V1+2h+1 Sin Vl+2h—l
= lim 1M
h—0 h
. 1 . V1+h-1 . Vi+h+1
= -2 lim [ — sin sin
h—0\| h 2 2
1 1+1
=-2X 1 X sin ;
=——sinl 1A
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3. (1+ax)”:1+Cf(ax)+C§‘(ax)2+... IM
-1
=1+nax+Ma2x2+... 1A
3 -1
We have na = —En and %az = 63. 1M
3
From the first equation, we have a = —5- 1A
2
nn-1)( 3
—[-=] =63
()
2
n n
——=-112=0
2 2
n=8 or —7(rejected) 1A
cos A +cos B
4. A —
@ sin A + sin B
2 cos # cos #
= 1M
2sin # cos #
cos A+TB
~ sin A8
" A+B |
=co
2
(b) 5sinA —3cosA=3cosB—-5sinB
5(sin A + sin B) = 3(cos A + cos B)
5 cosA+cosB
- inA+sinB#0
3 sinA+sinB (sinA+sinB#0)
" A+B 5
co ==
2 3
A+B 3
t == 1A
an > 3
(A+B) = — tan’ 257 M
cot(A+B) = ———
2 tan A%B
2
3
-0
a 3
2(3)
8
-2 1A
15
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5. (a) a(sinx +2cosx)b(cosx —2sinx) = (2a + b) cosx + (a — 2b) sinx

We have 2a + b = 13 and a — 2b = 6. M
Solving, we have a =4 and b = 5. 1A
(b) Letu = sinx +2cosx. Then du = (cosx — 2sinx) dx. IM

7 13-6t
/ anxdx
0 tanx + 2

13cosx — 6sinx
0 sinx + 2 cosx

Lokl

_/Z 4(sinx +2cosx) + 5(cosx — 2sinx) dx
~Jo sinx + 2 cos x
:4/ffdx+5‘/zc9sx—2sinxdx M
0 o sinx+2cosx
s 3V2
1 2 d
= 4|x +5/' =
0 2 u
W
=m+5 ln|u|] M
2
:7T+51n34£ 1A

d 2 d
6. a(4x+y ) = =(16)
dy
442y— =0 IM
Y dx
dy 2
o
Let the coordinates of the point of contact of L and the curve be (a, b).
b-0 2
__z IM
a-38 b
b* =16 -2a
(16 —4a) =16 -2a IM

a=0

The coordinates of the point of contact are (0, 4) and (0, —4). 1A

Equation of tangent to the curve at (0, 4) is
2
y-4=-2(-0)

y:_§+4 1A

Equation of tangent to the curve at (0, —4) is

2
y+4:—@(x—0)

y=§—4 1A

TheequationofLisy=—)§C+4ory=3_4.
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a 1 1
7. (@ 2 -1 -1
1 -3 2
-1 -1 1 1 1 1
=a - +
-3 2 -3 2 |-1 -1
=-5(a+2)
(E) has infinitely many solutions.
-5(a+2)=0 IM
a=-2 1A
The augmented matrix of (E) becomes
-2 1 116 1 -3 2|2 1 -3 2 2
2 -1 -1|b|~2 -1 -1|b|[~]0 5 -5|b-4 IM
1 -3 2 (2 \-2 1 1]6 0 0 O |b+6
(E) has infinitely many solutions.
b+6=0
b=-6 1A
(b) When b = -6, the augmented matrix of (E) becomes
1 -3 2 2 1 0 -1 -4
0 5 -5|-10]~(0 1 -1 -2 IM
0 0 0| O 00 0 O
The solution setis {(t —4, t —2, t) : t € R}. 1A
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8. (a) Whenn =1,

1 22 3

L.H.S.—(l)(3)+
13) 3
5

3)(5) 5

RHS. = = - =L.H.S.

5
It is true for n = 1. 1
2p 2
k pR2p+1)
A =
Ssume; 2k-D)(2k+1)  4p+1
2p+2 k2

Z 2k — )2k + 1)

k=1

, where p € Z*, 1

2P k2 (2p +1)? (2p +2)?
=kZ::4(2k—1)(2k+1) (4p+1)(Ap+3)  (4p+3)(4p+5)

p(2p+1) (2p +1)? (2p +2)?
T Tap+1l  (@p+1)(dp+3)  (p+3)(dp+3) M
_Cp+Dlptp+3)+2p+ ] 4p+1)?

4p+1)(4p+3) 4p+3)4p+5)

_(p+1)(4p*+5p+1) 4(p +1)?
T Gp+D@p+3)  (Ap+3)(dp+3)

Qp+Dp+1D(p+1) 4(p+1)?
T @p+D@p+3) (4p+3)@dp+5)
_Cp+Dp+l)  Ap+1)

4p +3 4p+3)(4p+5)
_(p+D[@Cp+Dp+5)+4(p+ 1]
4p+3)(4p+5)

(p+1)(8p*+18p +9)

4p+3)(4p+5)
(p+1)((4p +3)(2p +3))

4p+3)4p+5)
(p+1)(2p +3)
4p +5

Itis true forn = p + 1.
By MLL, it is true Vn € Z*. 1

20 k2
® ), 2k — )2k + 1)

k=11

20 k2 10 k2
Z;(2k—1)(2k+1) _;(2k—1)(2k+1) M
_10@n (1)

41 21
2155

~ 861

IM

1A
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2
9. (a) (g) 492 =132
x* +4y* =676 1A
(b) When y = 12, we have x = 10. 1M
d/, ., d
(x> +4 ):—676
dt(x Ty dt( )
dy
2x— +8y—==0 1M
SF TR
dy
— +4y—==0
AR TR
dy 1
Putx=10,y=12and — = —.
ut x y an i3
dx 1
10— +4(12) (=] =0
G +402 5]
dx 8
—~__Z 1A
dr 5
Let S m? be the area of AABH.
S 1
= —X
2)’
dS 1 ( dx dy
=~ _ (= i 1M
dr 2(ydt+xdt)
1 8
= - [10(4) + 12 |-2
7 |roe+12(-3)
52
= — 1A
5

52
Required rate is 5 m7s.
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, 2x(x = 3) = (x> +a)(1)
10. = IM
@ 1) "
_ x> —6x—-a
(x = 3)2
-6(5)—-a
'5)=0= —————— IM
£(5) oo
a=-5 1A
, (x-Dx-5)
b =— -
) /() = =25
f'(x) =0whenx =1or5. IM
by x <1 l<x<3 3<x<5 x>5
IM
£ + - - ¥
The maximum point of C is (1, 2). 1A
(c) The vertical asymptote is x = 3. 1A
fl =223
x-3
=x+3 IM
X+ +x—3
The oblique asymptote is y = x + 3. 1A
V5
(d) Area:/ f(x)dx IM+1A
-5
V3 4
=/ (x+3+ )dx
5 x=3
x? V3
:—+3x+4ln|x—3|} 1A
2 3
( +3V5+41n(3 - ))—(§—3\/§+41n(«/§+3))
2
— 6V3+41In = V3 1A
3+45
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. o [sin2x 1 . .
11. (a) g(x)dx =sin“x >3 (2sinx cos x) sin 2x dx IM
—lsinzxsian—l/siHZZxdx 1
2 2
T 1 T 1 T
(b) / g(x)dx = =| sin® x sin 2x ——/ sin’ 2x dx
0 2 o 2Jo
1 T
:O——/ (1 —cosdx) dx M
4 Jo
1[ sin4x]7r
= ——|x -
4 4 |,
__z 1A
4
(c) Letu = m —x. Then du = — dx. 1M
F/g 0
/ xg(x)dxz—/ (m—u)g(mr —u)du
0 b/g
Ve
:/ (7 — u) sin® (7 — u) cos(2m — 2u) du M
071'
=/ (7 — x) sin’ x cos 2x dx
0
T T
=7T/ g(x)dx—/ xg(x)dx
0 0
T
:E/ g(x)dx M
2 Jo
=5 (-3)
2\ 4
2
i
- 1A
8
(d) Note that (—x)g(—x) = —x sin?(—x) cos(—2x) = —x sin® cos 2x = —xg(x). M
Thus, xg(x) is an odd function.
Letu = x — n. Then du = dx. M
2 n 2
/ xg(x)dx:/ xg(x)dx+/ xg(x)dx
-7 -7 T
2
:0+/ xg(x)dx
T
T
:/ (u + ) sin®(u + ) cos(2u + 27r) du
071'
:/ (m+x)g(x)dx M
0
T T
271'/ g(x)dx+/ xg(x)dx
0 0
)5
=nl—— _—
4 8
32
- 1A
8
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— 33— 22—
12. (a) OC gOA + §0B 1M
=3i+j-k 1A
(b) A required vector
— —
=0Bx0C
i i k
=|-3 -2 5 1M
3 1 -1
=-3i+12j+3k 1A
Required area
1= —
- = |OB X 0c|
2
1
:E\/32+122+32 IM
9V2
_9V2 1A
2
. —> —> 0 .
(¢) (i) Letn=0Bx0C =-3i+12j+3k.
—
D-
E_D) = 0 nn 1M
n-n
-6 -48 . .
= W(—& + 12J + 3k)
=i-4j-k
—_— = =
BE =BD - ED 1M
=(5i-2j-5k) - (i—-4j-k)
=4i+2j-4k
—_— =
BC=0C-0B
= 6i+ 3j — 6k
3—
= —BE
2
Thus, B, C and E are collinear. 1A
—_— —
(ii) OF - BC = (i+Kk) - (6i+3j — 6k) =
We have OF 1 BC. 1M
Required angle is ZODE. M
sin/ODE = O—E 1M
oD
V12412
S 22442
1
V10
ZODE ~ 18.4° 1A
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13. (@) (1) f(0)=T+0A+(1-1)A2

=1
(i) A(A%+A) = A(0)

A*+A2=0
A*=—-A?

(i) f(a)f(B)

= [+ (sin@)A + (1 — cos @) A% [ + (sin B)A + (1 — cos B)A?]
=1+ (sina +sinB)A + [(1 — cos B) + sina sin 8 + (1 — cos )] A

+ [sina(1 - cos B) + (1 —cosa) sin B]A® + (1 — cos @) (1 — cos B)A*

=]+ (sina +sin B)A + (2 — cos @ — cos B + sin a sin 8) A>

+ (sin @ + sin B — sin @ cos 8 — cos a sin 8) (—A)

+ (1 — cosa — cos B + cos a cos B) (—A?)

=] + (sina cos B+ cos asin B)A + (1 — cos @ cos B + sin e sin B) A>

=] +sin(a +B)A + [1 — cos(a + B)]A?
= fla+p)

(iv) Note that f(0) f(-0) = f(-0)f(6) = f(0) = I.
f(0) is invertible.

[f(0)]™" = £(-6)
® 32:(0 —1) (0 —1):(—1 o)
1 o)lt o 0 -1
B3=(—1 o)(o —1)=(o 1)
o -1f\1t of -1 0

soo=( ) )

PutA:BandH:g.

f(g):I+(sing)B+(1—cosg)Bz
=I+B+B?

(I+B+B)"! :f(—%)

:I+(sin_77r)B+(1—cos_TN)B2

=I-B+B°
We have p = -1 and g = 1.

The claim is correct.
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