Solution

Marks

REG-2324-MOCK-SET 9-MATH-EP(M2)
Suggested solutions

f(5+h)-13)

[In (% + k)] [sin(x +2h)] - (In %) (sin7)
h—0 h

2. (a) C3(3)* =252
nin-1)
=

-28=0

28

n?

2

NS IN]

n=8 or —7(rejected)
(b) (1+3x)" = Bx)8+C¥3x)" +C3(3x)° +...
=6561x% +17496x7 +20412x°% + . ..

EREC

x  x2

Required coefficient = 1(20412) — 10(17496) + 40(6561)
=107 892
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Solution Marks
3. (a) sin@ +sin36 +sin 56 + sin 76 + cos 8 + cos 30 + cos 58 + cos 76
= (sin @+ 70) + (sin 30 + sin 50) + (cos O + cos 76) + (cos 30 + cos 56)
=2sin46cos 30 + 2sin46 cos 6 + 2 cos 460 cos 36 + 2 cos 46 cos 6 M
= 2sin40(cos 30 + cos 8) + 2 cos 46(cos 36 + cos 0)
= 2(sin40 + cos 40)(cos 36 + cos 0)
= 2(sin460 + cos 40)(2 cos 20 cos 0) M
=4 cosfcos26(sin46 + cos 49) 1
(b) Using the result of (a),
4 cos 0 cos260(sin4f +cos46) =0
We have cos 8 = 0 or cos 26 = 0 or sin46 + cos 46 = 0. M
3 7
Solving, we have =3g or 279 = g or 46 = Zﬂ or Tﬂ
Thus, 6 = g or % or % or % 1A+1A
1 u+2
4. (a) Area= E(u)(Se )
5
= Eue‘”z 1A
(b) Let A units be the area of AOPQ.
5
A= Euewr2
dA 5, .o o du
(e ut2y 7 M
o~y
dA
When u = 5 and — = —15¢,
dr
5 du
—15¢" = Z¢’(1+5)— M
e 2e (1+5) ”
du _ _ 1A
dr
Rate of change of OQ is —1 unit per second.
PQ = 5¢"*?
dPQ du
X _5 u+2 ="
a ¢ a
When u = 5 and d_u =-1,
dr
dPQ 510
—= =5 (-1
o e (-1)
=-5¢7 1A

Rate of change of PQ is —5e’ units per second.
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5. (a) Whenn=1,
1
LHS.=1(3")=3and RH.S. = 1[3 +(2-1)3’]=3=LHS.
It is true for n = 1. 1
” 1
Assume Z k(3%) = 4_1[3 +(2p — 1)3P*!], where p € Z*. 1
k=1
p+l p
DkGER) =Y k(3 + (p+ DEP
k=1 k=1
1
= Z[3+(2p— D3P+ (p+ D) (3PH M
1
=7 [3+3P*[(2p - 1) +4(p + D]]
1
=1 [3+(2p+1)3P*2]
Itis true forn=p + 1.
By M.L, it is true Vn € Z*. 1
) 2(3) +3(3%) +4(3}) +...+51(3")
50
= (k+1)(39
k=1
50 50
= > k(3 + ) 3k M
k=1 k=1
1 01
:Z[3+(2x50—1)350”]+3(?;_—1) 1A
399 4. 31 3
=atg v
101 5. 3
-2 _2 1A
73 -7
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6. (a) Letu = x>+5. Then du = 2x dx. M
3x
gx) = / dx M
VxZ+5
3 du
=3 7
=3ul+C
=32 +5)2+C
. (1 31
G passes through the point 1)
2 12
31 1
Z =3 [(Z) +5 +C 1M
c=1
Required equation is y = 3(x* + 5)% +1. 1A
(b) (i) Let the coordinates of P be (a, b).
b-4 3
__va IM
a+1 al+5
\/a2+5[(3\/az+5+1)—4]=3a2+3a M
3(a*>+5) —3Va? +5=3d> +3a
-3Va?+5=3a-15
9(a’® +5) = 9a* — 90a + 225
0=-90a + 180
a=2
Required coordinates are (2, 10). 1A
(i) Required equation is
-10 3(2
y _ 30 M
x=2 245
2x—y+6=0 1A
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7. (a) /(1nx)2dx=x(1nx)2—2/1nxdx M
:x(lnx)2—2xlnx+2/dx M
= x(Inx)? — 2x Inx + 2x + constant 1A

1
(b) Note that the x-intercepts of the graphs of y = In(1 +x) and y = In2x are 0 and 3 respectively.

In(1+x) =1n2x
1+x=2x
x=1 1A

Letu =x+1and w = 2x. Then du = dx and dw = 2 dx.

1 1
Volume:ﬂ/ [1n(1+x)]2dx—7r/ (In2x)? dx M
0 2
2 1 2
=7r/ (lnu)zdu——n/ (Inw)? dw
1 2
2
=g[ (Inu)? du
x 2
= E[u(lnu)2 —2ulnu +2u M
1
=n[(In2)> -=21In2 + 1] 1A

REG-2324-MOCK-SET 9-MATH-EP(M2)-MS-5 5 Dexter Mathematics @ Beacon College




Solution Marks
1 2\[a 2 a 2\[1 2
8. (a) =
-1 0/\b c b cl\-1 0
a+2b 2+2c 3 a—-2 2a
—a 2| \b-c 2b
Wehavea+2b=a-2,2+2c=2a,—a=>b—cand -2 = 2b. 1M
Solving, we have b = -l andc =a — 1.
a 2
Thus, B = . 1A
-1 a-1
(b) detB=a(a—1)+2 IM
=a’>-a+2
A
“\“72) 7%
7
2_
4
>0
Thus, B cannot be a singular matrix. 1
©Bl=—t |71 7 M
T a2-a+2\ 1 a
(BT)—I — (B—I)T
1 -1 1
L 1A
a2-a+2\ -2 a
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4 — x?

1 e+1 /1( x2 )( ex )
=—ln1—— dx
V3 e+l Jop\Va—x2)\er+1
e¥ x2
and g(x) = .
eX+1 4 — 2
e e ™ e* 1

+ = + =
eX+1 e *+1 e¥+1 e*(e¥+1)

Put p(x) =

p(x)+p(=x) =
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d $2 2xV4 — x2 — x? (%) (4—x2)‘%(—2x)
9. (@ a( 4—x2)= 1
(4 -xP) 43
(4 -7
2
_ x(8—x Z 1A
(4-x2)}
(i1) Letx = 2sin@. Then dx = 2 cos 6 d6. 1M
x2 4sin% 0
———dx= | ———— -2co0s6db
/\’4—x2 V4 - 45in 0
:4/sin29d0
:2/(1—00329)d9 M
= 20 — sin 26 + constant
=20 — 2sin § cos 8 + constant
—2sin‘1)—c— ()—C) ﬂ + constant
B 2 2 2
Vi _ 2
=2sin”! LA + constant 1A
2 2
(b) Letu = —x. Then du = —dx.
1 0 1
/ p)qle) dr = / p)qn) dr + /O P()a () dx
0 1
- - /1 p(-u)g(~u) du + /0 p)g(x) dx IM
1 1
. /0 [1 - )l ue) du + /0 p()q () dx M
1 1
=/O [1—p<x>]q<x>dx+/o P()a () dx
1
=/0 [1 = p(x) + p()]g(x) dv
1
- [ atax 1
0
1 2
) / x(g—len(ex+1)dx
-1 (4—x2)§
2 1 1 2 x
:[ L (et + 1) —/ il ( ¢ )dx IM+1M
1 Jor VAo x2 e+



Solution Marks
(—x) $?
q(-x) = = =q(x)
V4 —(=x)2 V4 -x2
Thus, ¢(x) is an even function.
Using the result of (b),
1 2
8 —
/ M) et + 1)
-1 (4- x2)§
1 e+l /1 x?
=—In - dx IM
V3 oet+l Jo Va2
1 1 Va— 21!
=—ln—e+ ~|2sin' 2 -2 IM
V3 e l(1+e) 2 2 0
1 T V3
= — — 2 X = — —
V3 6 2
5
= ﬁ — z 1A
6 3
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10. (a) Vertical asymptote is x = 1. 1A
x2(x +5)
fx)= g
R L Sl M
(x - 1)
Oblique asymptote is y = x + 7. 1A
13x -7
b =x+7+ ——
® f0) =347+
1B3(x-1)%*-(13x-7)(2)(x - 1)
") =1+
1) —
. -13x+1 1A
(x—1)3
., —13(x - 13 = (-13x+ 1)(3)(x — 1)?
£ = h
(x-1)
2(13
_ ( x+5) 1A
(x—1)*
-5 2
(c) Note that f'(x) = w
(x—1)°
When f/(x) =0,x =5o0r0or —2. 1A
X | x <=2 |—2<x<0|0<x<1 | l<x<5 | x>35
M
N R
. o 4
Maximum point is (—2, §) 1A
7 -5
(d) When f""(x) =0,x = e
< > <x<l1 > 1
X X< —-— -—— <X X
13 13 IM
R - | + | +
G has one point of inflexion at x = S
The claim is disagreed. 1A

(e) Letu =x — 1. Then du = dx.
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0
Area = f(x)dx M
0
13x -7
= / x+7+ al dx
-5 (x = 1)2
2 0 -1
1Bu+1)-7
0 L / % du
-5 -6 u
45 -l
=— +/ (13u~! + 6u~2) du
2 Js
45 -l
= —+|131nu| - 614_1] M
2 -6
55
=——-13In6 1A
> n
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—
11. (a) AB=7i+2j—- 10k

_) . .

AC =4i+5j+2k

i j k
— —
ABXAC=1|7 2 -10
4 5 2
= 54i — 54j + 27k
1
A required vector = (54i — 54j + 27Kk)
V542 + 542 + 272
2, 2,1
TR IR
377373

—
(b) (i) DA=-7i+4j-5k
2, 2,1
Letn = —i — —j + -k such that n is perpendicular to /7.

3 33
—
— DA -n
DE = n
n-n
14_8_5
—————— 2, 2,1
33 3 (Zi-Zj+-k
1 333
=-6i+6j -3k
—_— —
AE =DFE - DA
=i+2j+2k
—
(i) BC = -3i+3j+ 12k
—_— = —
BF = AF — AB

= A(i+2j+2Kk) — (7i +2j — 10k)
=A1=-7i+21-2)j+(221+10)k
Note that B, C and F are collinear.
A=T7 21-2 22+10
-3 3 12

Solving, we have A = 3.
(iii)) Required angle is ZDFE.
—_— — -
EF =AF - AE =2i+4j+4k
EF =V22+42+42=6
DE =V6*+62+32=9
DE
tanf = —
EF
3
2
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Marks

1 -2 h
12. (@ (@) (1) A=l 3 -1
h 7 1
=-3h*+9h+ 12
=-3(h+1)(h-4)
Since (E) has a unique solution, we have A # 0.
Thus, i # —1 and h # 4.
16 -2 h
kK 3 -1
4 7 1
=3(h+1)(h-4)
—Thk +12h — 2k — 168
T 3+ 1)(h-4)
1 16 h
1 k& -1
h 4 1
T B+ 1)(h-4)
hk —k+12
T 3(h-4)
1 -2 16
1 3 &k
h 7 4
T B+ D(h-4)
(ii) (1) When & = 4, the augmented matrix of (E) is
1 -2 4|16 1 -2 4 16 1 -2 4 16
1 3 -1|k|~[0 5 -5 |k-16|~]0 5 -5| k-16
4 7 1|4 0 15 —-15| -60 0 0 0 |-12-3k

2) x=

Y

Since (E) is consistent, we have —12 — 3k = 0.
Thus, k = —4.
(2) When h = 4 and k = —4, the augmented matrix of (E) is

1 -2 4| 16
0 5 -5|-20
0 0 0| O
The solution setis {(8 —2¢, t — 4, t) : t € R}.
(b) When / = 4 and k = —4, the solution set to the first three equations is {(8 — 2¢, t — 4, t) : t € R}.
X2+ y2 -572=0
(8-20)+(1-4)>-52=0
80-40r=0
t=2

Thus, (F) is consistent when & = 4.
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Solution Marks
When 4 = -1 and k = —4, the augmented matrix of the first three equations is
1 -2 1|16 1 -2 1| 16 1 -2 1|16
1 3 —-1|-4(~|0 5 0]-20|~{0 1 0O]|-4
-1 7 1] 4 0 5 0| 20 0 0 0]40
The system is inconsistent when & = —1. M
When h # —1 and i # —4 and k = -4,
h 40 -4 d 40
we have x = ,y=—nandz= .
3+ 1)) T3 T30
24y -522=0
40 17, (=Y s[4 a
3(h+1) 3 3(h+1)|
16 40 17
9 T |3(h+1)
(h+1)% = 400
h=19 or -21
(F) is consistent when 2 = 19 or h = -21. M
Thus, (F) is consistent when 4 = —21 or 4 or 19.
The claim is agreed. 1A
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