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REG-2425-MOCK-SET 1-MATH-EP(M2)
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P”(x) = 40 - 30(x — 3)*
P"(1) =40

2
sin” 6
1 —tan? 6 B 1 -2

3. (a =
()1+tan29 | 4 sin 6
cos2 6

_cosze—sinza

cos2 § +sin> @

cos 26
T
=cos 26
3 l—tanz%’r
(b) cosI—m
1 l—tanz%”
_6_1+tan2%"
—1—tan23—n:\/§(l—tan23—n)
8 8
,3m V2+1
tan® — =
8§ V2-1
_\/§+1x\/§+1
CV2-10 V241
3+2V2
T 2o
=3+2V2

REG-2425-MOCK-SET 1-MATH-EP(M2)-MS-1 1

Dexter Mathematics @ Beacon College

M

M

1A
1A

1A
M

1A
1A

1A

M

M

1A

1A

M



Solution Marks

4. (a) A% —mA =nl
1
A (—A - ﬂl) =1 M
n n
1
Thus, A~ = a4 - 1. 1A
n n
(b) A3 =A%A
= (mA+nl)A M
=m(mA +nl) + nA
= (m*> +n)A + mnl 1
3 -1 2 1 m
(c) A>=—-A"whenm“+n=—-——and mn = —. 1M
m n n
mn = —
n
1
O=m (— - n)
n
n=1(rejected) or -1 or m =0 (rejected) 1A
Forn=1,wehavem=V2, A>= A - V2l and A~ = —A + V2I = -A°. 1
5. (a) W:/(—IO—t)dt 1M
2
=—10r — 3 + C, where C is a constant
Since W = 540 when ¢ = 0, we have C = 540. 1M

)
So, we have W = —10¢ — 7 + 540.

When ¢ = 24, we have W = 12 > 0.
Thus, the claim is incorrect. 1A

dw 20?2
(b) When ¢ = 20, i -10-20=-30and W = —10(20) — -+ 540 = 140.

140 = 5x° + 3x
0 = 5x% +3x — 140

28
x=5 or - 5 (rejected) 1A

aw dx
& +3)E M
g - U0x+3)

dx

—-10-20 = [10(5) +3]5
d _ 30 1A
dt 53

REG-2425-MOCK-SET 1-MATH-EP(M2)-MS-2 2 Dexter Mathematics @ Beacon College




Solution Marks
6. (a) Whenn =1,
2
1 1 1 2 1+1 2
LHS. = =-+—=—-andRHS. = =—-=L.H.S.
;(2k—1)(2k+1) 3715 5" 14+1) 5
The statement is true for n = 1. 1
2p
1 p+1
A = f AR 1
ssume k; Qk—DQk+1)  Qp=-D@p+1) oromer
Whenn=p+1,
2pZ+2 1
i 2k -1)(2k+1)
2P, 1 1 1 1
= Z - + + M
& Rk-1D)2k+1) @p-1)2p+1) Ap+1)(dp+3) Ap+3)dp+5)
a p+1 1 N Ap+5)+(p+1) !
Cp-D@p+1) Cp-1)Q2p+1) @Ap+1)@p+3)(4p+5)
_(p+1)(2p+1)—(4p+1)+ 2
C Q2p-D@2p+D@p+1)  (4p+1)(4p+5)
_ p N 2
CQp+Dp+1)  (4p+1)(4p+5)
_ p@dp+5)+2(2p+1)
~ 2p+1)(4p+1)(4p+5)
B p+2
CQ2p+D)(4p+5)
The statement is true for n = p + 1.
By mathematical induction, the statement is true Yn € Z*. 1
() = ' -
s 2k-1)2k+1) o 2k-1)2k+1) s k-1 (2k+1) (2019)(2021)
3 1011 N 506 1 M
"~ (2019)(4041) ~ (1009)(2021)  (2019)(2021)
~3.72x107% 1A
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7. (a) y:/xe_2xdx M
xe > 1 2
= — A dx 1M
o F 2/6
2x —-2x
- ¢ - 64 + C, where C is a constant.
1 1
-=0--+C IM
4 4
1
2 2 2
xe ¥ e 1
Equati flrisy=— - + = 1A
quation of I" is y 5 1 3
(b) f"(x) = (1-2x)e”
1
When ' (x) =0, x = 7
< ! > !
X x<=|x>-=
2 2 IM
el |-
1
I" has one point of inflexion at x = 5
1A

The claim is disagreed.
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8. (a) g'(x) =e"(cosx —sinx) 1A
When g’ (x) =0,
cosx —sinx =0
tanx = 1
T
X =—
4
O0<x< Tz <x<
X X 1|2 x<m
| o+ | -
Thus, G has only one maximum point. 1
2x 2
(b) /ezx cos 2x dx = % +/ ¢ sin 2x dx M
_ e* cos 2x N e* sin 2x B / 2% cos 2x d
2 2
2X (o}
2x + 2
2/ e>* cos 2x dx = e™ (sin x2 cos 2x) + constant IM
2X (o}
2x + 2
/ez" cos2x dx = e™ (sin Z cos 2x) + constant 1A
%
(¢) Volume = 7T/ (e* cosx)? dx M
0
T % 2x a % 2x
== e cos2xdx + — et dx 1M
2 Jo 2 Jo
7 [ €2*(sin 2x + cos 2x) i L 2%
2 4 o 212
3n(e? — 1
_ 71'(8 2 ) 1A
8
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1
9. (a) Vertical asymptote is x = —5 1A
x> —4x
T =5
AP . M
2 4 4(2x+1)
Oblique asymptote is y = %C I 1A
1 9
) f/(x) =5 =72+ D7) M
1 9
- _ 1A
2 2(2x+1)2
1 9
S S M
© 3" sy
(2x+1)2=9
x=-2 or 1
1 1
X x<=2|2<x<—=|-—x=z<x<1|x>1
2 2 1M
f(x) | + | - - +
Maximum point is (-2, —4) and minimum point is (1, —1). 1A+1A
2
x° —4x
d) 0=
@ 2x + 1
x=0 or 4
4
Area:/ [-f(x)] dx IM+1A
0
4
9
= / (_ — { — L) dx
o \4 2 4(2x+1)
2 4
B S NP M
4 4 8 0
9
=5--1n9 1A
gl
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A B Aw? +4)+B(u*+1
0. () N _ (u”+4)+B(u~+1)
ur+1 u?+4 (U +1)(u* +4)
_ (A+B)u*+(4A+B)
2+ D)l +4)
Comparing like terms, we have A + B=0and 4A + B = 1. M
1
Solving, WehaveAzgandB:—g.
1 1 1
Thus, = - . 1A
B )2 +4)  3(2+1) 3(ul+4)
(b) Letu = —x. Then du = —dx. 1M
a 0 a
[ rewa= [ Crmas [T e
—-a —-a 0
0 a
:—/ f(—u)du+/ f(x)dx M
a 0
a a
:/ f(u)du+/ f(x)dx
0 0
a
=2/ f(x)dx 1
0
(¢) (1) Use the result of (b).
/ﬁ du /‘/5 1 L \y M
- _ u
vz (2 +1)(ur+4) vz \3w?+1) 3u*+4)
Let u = tan 6. Then du = sec” 6 d6. M
Let u = 2tan ¢. Then du = 2 sec? ¢ d¢.
x o3
/vg du _1/3 sec?§ 1/&‘“15 25ed A
i 2+ Du?+4) 3 ~x tan? 6 + 1 3 J tan1 ¥ 4tan® ¢ +4
1 3 1 tan"@
-2
3[ -z 6 —tan‘lg
27 1. V3
_ X2 1A
9 3" 7
1

(i1) Note that

tanZ(—x) + 4 T+ 4
Let u = tanx. Then du = sec? 6 dx = (u” + 1) dx.

LY

/s dx _1/’3’ dx M
o tan’x+4 2/ x tan’x+4

V3
_1/ du M

T2 R+ D)2 +4)
© 1 V3
—§—gtan 7 1A
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1 1 1
1. @ () |-1 a 1|=a*-3a+2 1A
4 1 a
=(a-1)(a-2)
Since (E) has a unique solution, a* — 3a +2 # 0.
Thus, we have a # 1 and a # 2. 1A
(ii) When a = 2, the augmented matrix of (E) is
1 1 14 1 1 1 4 1 1 1 4
-1 2 1[3]~]10 3 2 7 |~]10 3 2| 7 M
4 1 2|b 0 -3 =2 |b-16 00 0|b-9
When (E) is consistent, b = 9. 1A
-t T-2t
Thesolutionsetof(E)is{(ST, 3 ,t):teR}. 1A
5-t T7-2t
(b) The solution set is {(T’ 3 t) ite R}.
5—t 7 -2t
5157
202 (T+p 5p
O:—— t__
3 +( 3 ) 3
2
T+p 2 5p
A= —4|-—=]|-=—|=0 IM+1A
[55) () 5): :
2
p 26p 49
L _ — >0
9 9 "9~
p<13-2V30 or p=>13+2V30 1A
1 1 1] 4 1 1 1 4 1 1 1|4
-1 1 1|3 0o 2 2 7 0 2 2|7
(c) ~ ~ 1M
8 2 211 0 -6 -6|-21 0 0 0f0
3 5 5|19 0o 2 2 7 0 000
So, (F) is consistent. 1A
. . 1 7-2s
The solution set is oh , s|:seR;. 1A
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12. (a) AB=DC
(16 —a)i+ (b—-6)j—6k=10i —3j+ (c+3)k IM
Wehavea =6,b =3 and ¢ = -9. 1A+1A
— —
(b) OA-AD=6-6+0=0 1A
i j k
—_— -
(c) ABXAD=|10 -3 -6
1 -1 0
=—6i — 6j — 7k 1A
— —
(d) () Letn=-ABxAD =6i+6j+7k.
—
O_E) = o4 nn M
n-n
36 +36 —21
=——(6i+6j+7k
36+ 36449 O TOUHTH)
51 . .
= E(61+6J+75k1) 1A
Required distance = mv@ +62+72 IM
51
= 1A
11
(i) OA=V62+62+32=9
Let 6 be the angle between O A and the plane ABCD.
51
inf = (ﬁ) IM
sinf = —o
51
g =sin"! — 1A
sin™" o5
—_— —
(iii) Since OA - AD =0 and E is the projection of O on ABCD, ZOAD = ZEAD =90°. M
The angle between AOAD and the plane ABCD is ZOAE.
The claim is agreed. 1A
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