Solution Marks
REG-2223-MOCK-SET 2-MATH-EP(M2)
Suggested solutions
d . cot(5x +5h) —cot5x
1. a(coth) = ;lllg%) . M
~ lim tan 5x — tan(5x + 5h)
" h—0 htan 5x tan(5x + 5h)
. tan[5x — (5x + 5h)][1 + tan 5x tan(5x + 5h) ]
= lim M
h—0 htan Sx tan(5x + 5h)
. tan(=5h) =5[1 + tan Sx tan(5x + 5h)]
= lim M
h—0 —5h tan Sx tan(5x + 5h)
=501+ tan® 5x)
B tan2 S5x
= —5csc?5x 1A
2. (@) (1+x)*(@d+ax)’ = (1+2x +x0) (4 + C)dtax + O3 a’x* + O34 +..) M
= (1 +2x +x2)(1024 + 1280ax + 640a%x? + 160a°x> + .. .)
Consider the coefficient of x3,
1(160a%) + 2(6404>) + 1(1280a) = 3360 M
a®+8a*+8a-21=0
(a+3)(@*+5a-7)=0
a=-3 or a’*+5a-7=0
a=-3 or —6.14 (rejected) or 1.14 (rejected) 1A
(b) Coefficient of x> = 1(640a%) + 2(1280a) + 1(1024) M
= —-896 1A
2 x? 9 x? 1
3. (@ [ x(Inx)“dx = ?(lnx) - > 2)Inx|—|dx IM+1A
X
2 2
_ ()7 / rlnxde
2
x*(Inx)?>  x*’Inx 1 1
= 2 - 2 + 5 / X~ X )—C dx 1M
x*(Inx)> x’lnx x?
= > - + y + constant 1A
e
(b) Volume = n/ x(Inx)? dx M
1
x2(Inx)? B x*Inx N x_2 ¢
B 2 2 41,
(e’ =1)
_ 1A
4
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Solution Marks
1 1
4. (a) Areaof AOPQ = E(u)(uez") = 5u2e2“. 1A
(b) Let v be the y-coordinate of P.
v =ue
dv ,,du 2, du
R — 42 u_ 1M
ar ¢ ar M
When u =1,
du
3= (2 +2eH 2=
(e +2¢) o
du 1
dr ¢
Let A be the area of AOPQ.
1
A= §u262u
dA d
i (u?e®™ + uezu)d—z IM+1M
When u =1,
dA s o du
- = + -
dr (e ) dr
1
=22 [-=
“(=)
=-2
Required rate is —2/s. 1A
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5. (a) Whenn=1,
2

in“ 6
LH.S.=singand RH.S. = = = sing = L.H.S.
It is true when n = 1. 1
P .2
0
Assume Z sin(2k - 1)4 = SH? P , where p € Z*. 1
= sin 6
ptl p
D sin(2k = 1)0 = )" sin(2k = 1)6 +sin(2p + 1)0
k=1 k=1
sin” po
= — +sin(2p + 1)0 1
sin 0
1
= ——[sin? pO + sin(2p + 1)#sin 6]
sin 6
1 1- -
__ cos(2p0) N cos(2p0) —cos(2p +2)0 M
sin # 2 2
1 o 1—cos(2p +2)6
"~ sinf 2
3 sin?(p +1)6
a sin 0
Itistrue forn =p + 1.
By M.L, the statement is true Vn € Z". 1
234
2k -1
(b) Z sin % =sin¢
k=135
234 134
2k —1 2k -1
Zsinu—Zsinuzsinqﬁ IM
9 9
k=1 k=1
sin’ % sin’ 1394” .
sin sin sin ¢
: 2 b8
sin” (157 — &
0- # = sin ¢ 1A
sin 9
p n
sin¢ = —sin —
9
n
=-_Z 1A
9
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6. (a) Letx =atand. Thendx = a sec? 0do.

1 20
/ dr = / a sec 40
x2 +a? a?tan? 6 + a?
1
= —0 + constant
a

1 | x
= —tan~ — + constant

a a
(b) (i) t=tan=
6 1d6
1 =sec? = X ——
2w
do 2
dr 1+tan? 4
2
T 1+22
6
ii) Letz = tan —. Then dg = dr.
(i) Le an2 en 12 :
0 2 11—t
cosf=2cos> = —1= -1= .
2 1+1¢2 1+¢£2
2
/;d0=/ L g
2 +cosf 94 =22
1412

—/ 2 dr
) 2+422+1-12

1
= dr
/t2+3

2t
= —tan —— + constant
V3 V3
2 tan”! tan 3 tant
= — tan + constan
V3 V3
4 -7 1 0
7. (a) A% = and A3 =
3 -5 0 1
Thus, the smallest value of n is 3.
0 0
b) () A+AZ+A%=
(b)) ® (0 0)
335
(ii) ZA"=(A+A2+A3)+A3(A+A2+A3)+...+A333(A+A2)
k=1

=A+A?
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Solution Marks
I 1 1
8. (@ () |1 -2 2|=4+2h+2+2h+2-4
h 2 =2
=4h+4 1A
(E) has a unique solution if and only if 44 + 4 # 0, i.e., h # —1. 1A
Thus, h < —1orh > —1.
2 1 1
3 =2 2
kK 2 =2
PN IM
i) = —p37
4k +12
T 4h+4
k
_ k3 1A
h+1
(b) Put h = —1, the augmented matrix of (E) becomes
1 1 1 ]2 1 1 1 2 I 1 1 2
1 -2 2 [3{~]0 =3 1 I [~]0 =3 1] 1 1M
-1 2 2|k 0 3 —-1]|k+2 0 0 O0|k+3
If (E) is consistent, then k = —3. 1A
t—1 7 —4t
Letz=t,theny= and x = .
T-4r t—-1
Thesolutionsetis{( 3 3 t):teR}. 1A
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9. (a) Vertical asymptotes are x = —1 and x = 3 1A+1A
Horizontal asymptote is y = 2. 1A
1 1
b 4 = — + lA
®) S0 =~ o
When f’(x) =0,
1 1
(x+1)2  (x-3)2
(x-3)?=(x+1)?
-8x+8=0
x=1
v fx<or|cr<x<t]i<x<s|ass
1M
G REERE
The minimum point is (1, f(1)),i.e., (1, 3). 1A
2 2
o) () f"(x)= - 1A
© O S0 = T G
(i) When f”(x) =0,
2 2
= 1M
(x+1)3 (x-3)3
(x=32=@x+1)?
x—3=x+1
which has no solution. IM
The claim is agreed. 1A
k 1 1
d S =/ 2—-12+ - dx 1M
4 x+1 x-3
k
=[—ln|x+1|+ln|x—3|} M
4
=1 1
n 1 +In5
i 4 <1 1 .
Since k > ,2< 1 < 1 and so nk_‘_1 <0
Thus, S =In—— +In5 < In5. 1
k+1
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10. (a) detB = cos? @ +sin’ 0 = 1
5] cos@ sind IMa1A
= +
—sinf cosd
C- cos@ sinf\[4 1)|[cos§ —sinf
" |=sine coso)\1 4]|sing cose
3 4cos6 +sin b cos@+4sinf | [cos —sinb M
"~ |-4sinf+cos® —sin@+4cosdf\sing cosd
B 4cos® @ +2sinfcosd +4sin’ 6 —sin% 6 + cos’ 6
a cos? 6 —sin® @ 4sin* @ — 2sin@cos 6 + 4 cos® 6
B 4 +sin 26 cos 20 !
| cos26  4-sin26
(b) (@) If Cis diagonal,
cos20 =0 1A
T
20 = —
2
50
So, C = 1A
0 3
(ii) C"=aC +ul
5" 0 SA+u 0
= 1M
0o 3" 0 31+ pu
SA+u=5"
So, K 1M
3+ u=3"
5" -3 5(3™) — 3(5"
Solving, we have A = and y = % 1A
(iii) (B"'AB)* = AB'AB + ul
B'A"B=AB'AB + ul M
A" = B(AB"'AB + ul)B™!
=AA + ul 1A
1 (5" +3" 5"-3"
—— 1A
215" 3" 5" 43"
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11. (a) Letu =a+ b —x. Then du = —dx.

b a
/ f(a+b—x)dx:—/ f(u) du IM
a b
b
= f(u) du M
a
b
= fx)dx 1
¥y T -
(b) lnsin2xdx:/ lnsin[2(——x)]dx M
0 0 4
:/4lncos2xdx 1
0
(c) Let2x =t¢. Then 2dx = dr. 1M

(SR

%
= Insin2¢ df +

/4lnsin4xdx=1/21nsin2tdt
0 2 Jo

1

2

In sin 2¢ dt] 1M

Insin2¢ df +

1l
N =
N
&8
h hm\
&N

In sin [2 (u+%)] du] where u =t — ;_r 1M

Insin2¢ dt + Incos 2u du

N
abl

O\
&N

1 41nsin2xdx+/4lnsin2xdx
2 | 0 0

In sin 2x dx

Il
o\
Lkl
—_

T T
(d) / Insindx dx = / (In2 +Insin2x + Incos 2x) dx
0 0

P g :

:an[x +/4lnsin2xdx+/4ln0052xdx IM

0 0 0
In2 T
_rm +2/4lnsin4xdx IM
0
/41nsin4xdx:—”ln2 1A
A 4
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— —
12. (@ (i) AB=-i+5j-3kand AC =-7i+3j+k.

i j k
— —
ABxXAC=|-1 5 -3
-7 3 1
= 14i+22j + 32k

i- 7J+4k

—
(ii) DA =
57 DA - (14i + 22j + 32K)

= iy 31 kP (14i +22j + 32K)
7,11, 16
ST T T T

(b) (1) BC =-6i-2j+4k
—> —
Let BF =tBC.
—_— — —
DF =(1-t)DB+tDC
=—6ri+ (-2-20)j+ (1 +41k
—

—>
0=DF - BC

= (=61)(=6) + (-2 - 21)(-2) + (1 + 41)(4)

1
t—__

T, 6 12, 3
Thus, DF = ~i — —j + 2k

7' " 7177

(ii) EF = DF - DE
475, 775, 325

___J —_—

497 4977 497
4 2
B_C)' . E_})7 =-6 5 -2 —E +4 2
497 497 497
=0
— —
Thus, BC is perpendicular to EF.

(c) Required angle is Z/ZDFE.

_— —
DF - EF = (DF)(EF) cos ZDFE
1875  3v21 25V1491

497 = 7 97 Cos4PFE
2
cos ZDFE = —5
3V71
25
/DFE =cos™' ——
3V71
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