Solution

Marks

REG-2324-MOCK-SET 5-MATH-EP(M2)
Suggested solutions

1

1
= L4h+3

e
oy - e SR — (1)
U e

= lim ———
h—0 he4h+3

2. (a) (1+4x+4x>)" = (1+2x)"
=1+CP"(2x) + C3"(2x)* +. ..
=1+4nx+4n(2n - x> +. ..
(1-x)°=1-9x+36x2+...
4n(2n—-1)+4n(-9)+36 =4
8n2 —40n+32=0

n=4 or 1 (rejected)

(b) (1+4x+4x>)*(1 -x)°
=(1+2x)8%1 -x)°
= (1+16x +112x> +448x> + .. )(1 — 9x + 36x> — 84x> +...)
Required coefficient = (448)(1) + (112)(-9) + (16)(36) + (1)(—84)
= —68
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Solution Marks
— 3 4
3. OP=-a+:-b 1A
(a) 7a+ 7
(b) @) |a X b| = |a||b| sin LZAOB IM
294 = (35)(14)sin ZAOB
sin ZAOB :g
: ) 52-32 4
Since ZAOB is an acute angle, cos /AOB = ———— = 3
a-b = |a||b|cos ZAOB M
4
= (35)(14) (—)
5
=392 1A
— — (3 4 3 4
ii) OP-OP=|-a+=b|-|-a+=b
(i1) (7a+7 ) (7a+7 )
9 o, 24 16 .,
—Elal +Eab+Elb|
9 , 24 16 2
= @(35) +@(392)+E(14) IM
=481
‘o_ﬁ‘ = V481 1A
4. (a) Letu=1+x". Then du = 3x* dx. M
5
X 1 u—1
dx = —/ du M
v/\/1+x3 3 Vu
1
= g‘/(u% —u_%)du
2,5~ 23 constant
=—u? — - nstan
o4 ~ 3 consta
2 2
:§(l+x3)%—§(1+x3)%+constant 1A
9x>
(b) y:/—dx IM
2V1 +x3
9(2 2
_5 §(l+x3)%—§(1+x3)% +C 1M
=1+ -31+x3+C
3=1-3+C IM
Cc=5
Required equation is y = (1 +x3)% -3VI+x3+5. 1A
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5. (a) Whenn=1,
LHS.=13-1)=2andRH.S.=1%(1+1) =2 =LHS.
Itis true forn = 1.
P
Assume Z k(3k - 1) = p*(p + 1), where p € Z".
k=1

ptl p

zszk—l):Ejk@k—l)+ur+DBp+2)
k=1 k

=1
=p*(p+ D)+ (p+1(Bp+2)
= (p+1)(p*+3p+2)
=(p+1)*(p+2)
Itis true forn=p + 1.
By MLL, it is true Vn € Z*.

(b) ik(3k+1):ik(3k—1)+i2k
k=1 k=1 k=1

=n2(n+1)+2~n(n+1)
=n(n+1)?
3 -1 2
6. (@ () A=|1 2 3
-1 5 h
=7h-28

Since (E) has a unique solution, A # 0.
Thus, we have h # 4.

3 -1 -1
1 2 2
) -1 5 &
(i) 2= ——>3
_ Tk-35
" Th-28
k-5
 h-4

(b) When & = 4, the augmented matrix of (E) is

3 -1 2|-1 1 2 3|2 1 2
1 2 3] 2|~[3 -1 2|-1|~|0 -7
-1 5 4]k -1 5 4| %k 0o 7
We have k = 5.
The solution setis {(—¢, 1 —1, #) : t € R}.
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7. (a) Let r cm be the radius of the water surface in the container.
r
— =tan 30°
A an
h
= M
& 2
1 h
V=c-n (—) h
3\V3
T
=—pn 1
9
A =nr\r? + h?
h ( 2h )
=7 . —|—
3\v3
2n
= 1
3
64
(b) WhenV = Tﬂ
n 64r
/K il
9 9
h=4 1A
When & =4,
n
V==C_n
9
dv = dh
— ==(3h*)— M
d 9 (34 dr
T dh
81 = —(48)—
9( ) dr
dh 3
e 2
Also,
dA 4r h
g Gy A [t M
dr ( 3 ) dr
_16m (3
-3 \2
=8
Required rate is 87 cm?/s. 1A
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tan 2x + tan x
8. tan3x = — 1M
(2) tan3x 1 —tan2x tanx
2t
_ —1—t222xx +tanx M
2t
- (—1_£szx) tan x
_ 2tanx +tanx(1 - tan® x)
1l -tan?x —2tan2x
B 3tanx — tan> x |
1 -3tan?x
(b) tan 2x = cot 3x
2t - 2
anx 1 -3tan“x M
1—-tan?x 3tanx —tan3x
2tanx(3tanx — tan’ x) = (1 — 3 tan’ x)(1 — tan® x) M
6tan’x — 2tan*x = 1 — 4tan’ x + 3tan* x
5tan*x — 10tan’x+1=0 1
(©) tan 2x = cot 3x
5tan*x — 10tan’x+1=0
5, 5x2V5
tan“ x =
5
5+2V5
tanx = Vs 1A
5
x~0.314 or 0.942 1A
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o 162(x + 1)° = 162(x — 1)(3) (x + 1)?
0. @ () fin = B2 - 186 D@D
(x+1)
324(2 -
_ (2 X) 1A
(x+1)4
, -324(x + 1)* = 3242 - x) () (x + 1)°
f(x) = -
(x+1)
972(x —
_ ()C 3) 1A
(x+1)°
(i) When f'(x) =0, x = 2.
X | x < -1 | -1<x<2 | x>72
M
= + | + | -
The maximum point is (2, 6). 1A
No minimum point.
When f”(x) =0, x = 3.
X | x < -1 | -1<x<3 | x>3
M
N + | - | +
. . L 81
The point of inflexion is (3, E) 1A
(b) Vertical asymptote is x = —1. 1A
Horizontal asymptote is y = 0. 1A
(c) (Shape, extrema and point of inflexion) 1A
(All correct) 1A
Y
y=fx) i
| 2,6
o x
x = —1 i
(d) Letu =x+ 1. Then du = dx.
1 2
162(x — 1
Volume = n/ M dx M
0 (x + 1)3
2 2
-2
= 2624471/ (u . ) qu
1 u
2
=26 24471/ (™ = 4u™ +4u™%) du M
1
u3 4u=5]?
=26244| — +u~* -
SRR
67797x
= 1A
20
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2sinxcosx >
10. (a) () cos4xsin2x:coszx(T)
1 +cos2x) (sin? 2x
= 1M
(=52 ()
3 sin” 2x + cos 2x sin’ 2x |
8
(1) Letx = g —u. Then dx = — du.
z 0
S 2 _ L4 (T 2 (T
/0 sin” x cos“ xdx = /gsm (2 u)cos (2 u)du 1M
=/Zcos4usin2udu
0
B / 7 sin? 2u+cos,2u sin” 2u ;
1 T
—6/2(1—cos4u)du+—/ sin? 2u d(sin 2u) IM+1M
1 sin4u 2+ 1 [sin®2u 3
= —_— u— —_—
16 4 |, 16 3 0
_ 1A
32
(b) (1) Letx = k —u. Then dx = —du.
k £ k
[ rwa= [T rmacs [ e
0 0 4
£ 0
:/ f(x)dx—/( f(k —u)du M
0 L9
- [Crwas [ rww
0 0
%
=2/ f(x)dx 1
0
(i) Letx = k —w. Then dx = —dw.
k 0
/xf(x)dx:—/ (k=w)f(k—-w)dw M
0
k
—k/ fw)dw — /wf(w)dw
- / Fx) dx - / xf () d
k
2/ xf(x)dxzk/ f(x)dx
0 0
k k k
[ erwan=3 [ s
0 2 Jo
5
:k/ f(x)dx 1
0
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Solution Marks
_ 4 )
(iii) Let f(x) = cos™ x sin” x.
Then f(r —x) = cos*(7 — x) sin? (7 — x) = cos* x sinx = f(x). IM
T
Volume = & / x sin* x cos? x dx 1M
0
2 L 4 2
=7 sin” x cos” x dx
0
3
b
_ 1A
32
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Solution Marks
. @ @ a -3 1 1 1
. (@ d =
-3 a+8/\-3 -3
a+9 3 A
—3a-27] \-32
We have 1 =a +9. 1A
(i) a -3 b b
il =
3 a+s)lt) "
ab -3 _[ud
3b+a+8) \u
We have ab — 3 = ub and -3b+a + 8 = .
ab—-3=(-3b+a+8)b IM
3b>-8b-3=0
1
b=3 or —g(rejected)
u==-33)+a+8=a-1 1A
i =
3 1)\-3 1
10 0
= 1A
0 10
(2) Whenn =1,
1
RHS.= —MDM"
10
L1 3)(a+9 0 1 -3
S10\-3 1/l o a-1/13 1
_1 a+9 3a-3)[1 -3
S 10\-3a-27 a-1[13 1
|a -3
-3 a+8
It is true for n = 1. 1
1
Assume AX = EMD"MT, where k € Z". 1
Ak+1:AkA
1 ka1 T
=—MD"M" | —MDM 1M
10 10
1 koaqT T
=—MD"(M' M)DM
100 ( )
1 k T
=—MD"*(10)DM
100 (100
1 k
10

Itistrue forn =k + 1.
By M.L, it is true Vn € Z*.
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(iv) Puta =2,thend=11,u=1and A =

2 -3

-3 10)'
’ 3 2019 .

(x y)(—3 10) (y =0

(x y) (I—IOMDMT) (; ~0

1 1179 0 | [x-3y
E(x—3y 3x+y)( 0 1209] {35 4 3 =0 M
2019 x =3y
(11 (x—=3y) 3x+y) =0
3x+y

(112019()6 —3y)2+ (Bx + y)z) =0

We have 112°(x = 3y)? + 3x + y)2 = 0.
Thus, x —3y=0and 3x +y =0. M

Solving, we have x =y = 0. 1
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—)
12. (a) (1) AB=2i+2j-2k
_)
AC=-i+k
i j k
— -
ABxXAC=|2 2 =2
-1 0 1
=2i+2k 1A
—_— —
(ii) Letn=AB X AC.
—
AD =i-j+5k
AD
ED=2"""(n) M
n-n
2+10
= n
22+22( )
=3i+3k 1A
. L\ |=—=_  —
(iii) Required volume = 3 (5) |AB X AC| (ED) M
1
= 8x/22+02+22\/32+02+32
=2 1A
(b) (i) BF is the projection of BD on BA.
BD = —i—3j+7k
ﬁ
BA = -2i-2j+2k
BD-BA —
BF = ———_(BA) M
BA - BA
11, 11, 11
=——i-—j+—k
3 3 3
—_— =
DF =BF+ DB M
2. 1
= —§i -=j- —Ok 1A
3 3 3
—_ = = = —
(ii) BF - EF = BF - (ED + DF) M
1, 11, 11 1, 2, 1
=|-—i-—j+—=k|-[zi-=j— =k
3073 3)(3' 3) 3)
=0
— —
Thus, BF is perpendicular to EF. 1A
(c) Required angle is Z/DFE. M
ED
sin/DFE = —
DF
_ V32 +0% + 32 M
2 2 2
8 2 10
VB ()9
_3V21
14
21
/DFE =sin™! % 1A
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