Solution

Marks

REG-2425-MOCK-SET 9-MATH-EP(M2)
Suggested solutions

1 (@) (5x = 1D*(1+3x)" = (1 -10x +25x*)[1+ C(3x) + Cy (3x)* + .. ]
nin—Doay

= (1 —10x +25x%) |1+ 3nx + 5

The coefficient of x is 8.
-10+3n =38
n==6
() (5x =121 +3x)% = (1 = 10x +25x2) (1 + 18x + 135x% + .. )
Coefficient of x? = 25(1) + (—=10)(18) + (1)(135)
=-20

N f’(2)=}lim Ve+h)?2-1-vV22-1

—0 h

i (h*+4h+1) -3
= lim

h=0 h(Vh2 + 4h +3 +V3)

. h+4
= lim

h=0 Vh2 + 4h +3+ 3

2

V3

3. (a) cotf —cot26

_ cos 6 cos20

sinf  sin260
_cosd sin 26 — cos 20 sin 6

sin 8 sin 20
sin(20 — )

- sin sin @ sin 26
1

- sin 26
=csc26
. 7+ 8cotdx
(d) ) glx) = (cot4x — cot 8x) + cot 8x
7+ 8cotdx
T cosdx
=T7tan4x + 8

(1) 7tan4x +8 =15

tandx = 1
b4 S5
4x = — -
X 1 or 1
T . S
16 U 16
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4. (a) / sin® @ cos® 6 do

1
=Z/m&ww

1
=3 /(l —cos46)do

6 sin46 N cant
=—- - constan
8 32
(b) Volume

:nfl [6x(1—x2)%]2dx
0

1
=367T/ x*(1 —xz)%dx
0
Let x =sin@. Then dx = cos 6 d6.

Volume

s

22 2 o L
:367r/ sin“ (1 — sin”“ §)2 cos 6 d6
0

N

7
=36rnr / sin” 6 cos” 6 d9
0

6 sin40 7
=36r|=- —
”h 32]O
B o2
4
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5. (a) Whenn =1,
LHS. =131 = %

3 243, . 1
RHS.=2-=—(37)= 3 =LHS.

It is true for n = 1. 1

k
2
Assume » r(377) = % - (%) (375, where k € Z*. 1

r=1
k+1

>3

r=1
k

= > rB)+ (k+ )BT
r=1

_3 (S G " + (k+ 137 M
4 4
_3 |3@2k+3)-4(k+1) (3-k-1)
4 4
3 2k +1)+3\ sy
=——-|———|(3
()
Itis true forn =k + 1.
By MLL, it is true Vn € Z. 1
199 199 99
) () ) r@ ) =) r3") =) r37)
r=100 r=1 r=1
13 2(199)+3 g9 3 299 +3 g
= [ i e G| B el Cigy
201 401
0 0 1A

T 4(3%9) 4319
(i) Letu =200 — r.
100 199

D2(200-1)3" = > u(3*0™ IM
r=1 u=100
:3200 Z u(3—u)
u=100

:3200[ 201 401 }
4(399) 4(3199)
_201(3"Y) 1203
B 4 4

1A
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6. (a) Let r cm be the radius of the water surface in the vessel.

We have r = htang =V3h. M
A = 1(V3h)Ah2 + (V3h)2 M
= 2V3nh? 1
(b) When the volume of water in the vessel is 216 cm’.
%n(\/gh)zh =216n M
h=06 1A

From (a), we have A = 2V3nh?.
dA dh

=4 h— M
dr V3r dr

Put d—A =—12rand h = 6.
dr

dh
-127 = 4\/§7r(6)a

dn_ V3 1A

dr 6

1
Required rate is ——— cm/s.

2V3
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7. (a) f(x):/(2x—4)dx

=x’—4x+C M
I passes through (5, 15).
15=5>-4(5)+C IM
Cc=10
Required equation is y = x> — 4x + 10. 1A

(b) (@) Let (a, b) be the coordinates of P.

b+l 4 M
a+1
2
-4
(a a+10)+1:2a_4
a+1
a’>—4a+11=2a*>-2a-4
0=a*>+2a-15
a=3 or -5

Note that the slope of I is positive, we have a = 3 only.

The coordinates of P are (3, 7). 1A
(ii) Slopeof L = f'(3) =2
1
Slope of required straight line = ) M
Required equation is
1
y—7:—§(x—3) IM
x+2y—-17=0 1A
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8. (a) MX =X"MT

1 4\(a a a 3b)[1 -3
-3 1J\3b b a bll\4 1

a+12b a+4b)_(a+12b —3a+3b)

-3a+3b -3a+b a+4b -3a+b
Compare the elements of two matrices.

a+4b =-3a+3b
b=-4a
a

—12a —-4a
det X = —4a® + 12a* = 84>

(b) X =

Since X is a non-zero matrix, we have det X = 8a% # 0.

X is a non-singular matrix.

The claim is agreed.

-1
© (XT)_I _ (a —l2a)
a —4a
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9. (a) Vertical asymptote isx = 1. 1A
7 3
=x+4+ + IM
fl) =x+d+ 9+
Oblique asymptote is y = x + 4. 1A
7 6
b) fl(x)=1- - M
O S0 =1 s T G
:x(x—4)(x+l) 1A
(x-1)3
. 14 18
= +
P A L
14
_ x +4 1A
(x—1)*
(c) When f/(x) =0,x=-1or0or4. IM
X x < -1 -1<x<0|0<x<1|1<x<4 x>4
M
f(x) + - + - +
. o 1
Maximum point is (—1, 4_1) 1A
. . 32
Minimum points are (0, 0) and |4, 3/ 1A
(d) Required area
0
= [ flx)dx
-2
0 3
= +4+ + dx
./—2(x x—=1 (x—1)2)
2 0
=x—+4x+7ln|x—1|—i} M
2 x—-1]_,
=8—-7In3 1A
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T 1 T
10. (a)/ xzcoszxdxzi/ x%(1 + cos 2x) dx
0

+
PN

0
317 T T
|2+ 2| 2sin2x —l/ x sin 2x dx
6 0 4 0 2 0
7[3 T 1 T
=—+0+-|xcos2x ——/ cos 2x dx
6 4 0 4 0
3 T
1
:%+ —g sin2x]0
7T3
6

(b) (1) Letu = —x. Then du = —dx.

‘/_:f(x)dxzf_;)f(x)dx+/0af(x)dx
:_/aof(—u)dmfoaf(x)dx
=/Oaf(_u)du+/0af(X)dx

- [T+ e
(i) Letu = a —x. Then du = —dx.
a 0
/o xg(x)dx = —/a (a—u)g(a—u)du
- [Ma-wgtoan

=a£ag(x)w—/0axg(x)m

5 [ etwas

(¢) Put f(x) = In(1 + ¢*)(sin® x + x) cos® x.

F(x) + f(=x) = In(1 + ) (sin’ x + x) cos®> x + In(1 + e *) (sin’*(—x) — x) cos?(—x)

X

=1In(1 +e*)(sin’x +x) cos’x — In ( ) (sin® x + x) cos® x

ex
= In(e”*)(sin’ x + x) cos® x

= x(sin’ x + x) cos® x
Use the result of (b)(1).

T T
/ In(1 + ) (sin® x + x) cos? x dx =/ x(sin® x + x) cos? x dx
- 0

T
T T
=/ xsin3xcoszxdx+/ x? cos® x dx
0 0

Vs 3
. T g
=/ xsin®xcos®xdx + — + =~
0 6 4

3 2

3 xcos? x. Then g(r — x) = sin® (7 — x) cos? (7 — x) = sin® x cos® x = g(x).

Put g(x) = sin
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Let u = cosx. Then du = —sinx dx. 1M

T T
. T .
/ xsin’ x cos® x dx = E/ sin® x cos? x dx 1M
0 0

-1
=_g./1 (1 — u?)u?du
_—
=§[l(u2—u4)du
1

Combine the results.

" In(1 + &%) (sin? 2ede Z LT

/_n( + e*)(sin” x + x) cos” x dx G (6
3 271
6

T

— 1A
6
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1 2 1
1. (@ @G ()2 a+3 -4/ =-d>+3a+28 1A
a 7 14
=—(a-T)(a+4)
(E) has a unique solution. Then —(a — 7)(a + 4) # 0. M
Thus, we have a # 7 and a # —4. 1A
1 2 1
5 a+3 -4
b 7 14
S P M
ab—14a+11b + 35
T (a-7(a+4) tA
1 1 1
2 5 -4
a b 14
y= —(a-T)(a+4)
9a — 6b — 42
T (@-7)(a+4)
1 2 1
2 a+3 5
a 7 b
CTZ-T)(a+4)
a*—ab—"Ta+b+21
T @-7(a+4) tA
(i) The augmented matrix of (E) is
1 2 111 1 2 1 1 1 2 1 1
2 -1 -4(5]~|10 -5 -6| 3 |~|0 -5 -6 3 M
-4 7 141|b 0 15 18 |b+4 0 0 O |b+13
(E) is consistent, then b + 13 = 0.
We have b = —13. 1A
(iii) The augmented matrix of (E) is
1 2 1|1
0 -5 -6|3
0O 0 010
The solution set is {(%;11, _62_3, t) :teR}. 1

(b) The first three equations are equivalent to those in (£) when a = —4.

Since (F) is consistent, a = 13.
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Ty+11 —6t-3
The solution set to the first three equations of (F) is {( Y s — t) 't e R}. IM

px+qgy+rz=,

T (63)
P75 1\ 5 -

(7Tp—6g+5rt+(11p -3¢ -58)=0

(F) has infinitely many solutions. We have 7p — 6g +5r =0and 11p — 3¢ - 58 = 0. M
Tp+5
11p—3( P r)—Sﬂ:O
3p—r
= 1A
p 2
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12. (@) () AB=—i+(m-"7)j+ (21 - mk

H
AB-(2i+7j-k) =0 M
2+7m-7)-R21l-m)=0
m=9 1A
(ii) AC = j + 8k
—_— —
AB x AC
i j Kk
=|-1 2 12 IM
0 1 8
=4i+8j-k
1
Ve ———(4i+8j—K) IM
V42 +82+12
4, 8. 1
=S Lk 1A
9' "9y
() (i) AD = 5i+3j— 10k
—
— AD v
ED = v M
V-V
_5x§+3><§—10x(—$) 4.8 1
N 1 9'f9l 79
8. 16, 2
P R 1A
3173973
(i) Required distance
- ED M
E 2+ 16 2+ 2)?
—\\3 3 3
—6 1A

(iii)) Required vector

=0D + DE
25. 17 1
=—i+—j— -k 1A
3'7 3173
— 7 10, 52
iv) CE =-i— —j— —k 1M
" 31 : : . 10 52
7
AB-CE=-1x++2x|-=|+12x (-2 M
3 3 3
=-217
#0
AB is not perpendicular to CE.
E is not the orthocentre of AABC. 1A
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