Solution Marks
REG-2223-MOCK-SET 4-MATH-EP(M2)
Suggested solutions
sy g (I+h+1)In(1+h) -0
L f/(1) = lim p M
—im 2 (14 0)
h—0
= lim (2-+ ) In(1 +h)h IM+1A
=2Ine
=2 1A
2. (1+0)"™(1=20)" = |1 + mx + wxz + } [1 “nx + ”(”2_ Dy ] M
=1+ (m-2n)x+ m(m — 1) —2mn+n(n—2_1)}x2+
m-2n=0 1M
@ —2mn+2n(n—1)=-9
w-4n2+2n(n—l):—9 M
9-3n=0
n=>3
Whenn =3,m=2(3) =6. 1A
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3. (a) Whenn =1,
1
LHS. = Z(—l)k(Zk ~ 2= (=1)(1)2=-1
k=1
N =
Rus. - DG 12)(2+1)+1 — _1=LHS.
It is true forn = 1. 1
P
-DP2p-D2p+1)+1
Assume Z(—l)k(Zk— 1)? = (=D Cp 2)( p+1)+ , where p € Z*. 1
k=1
p+1
> (=Dk@k - 1)?
k=1
P
= > =Dk = 1)+ (-D)P 2p + 1)
k=1
-DP2p-D2p+1)+1
— ( ) ( 14 2)( p+ )+ +(_1)p+1(2p+1)2 1
_(=DPp+ D[-2p -1 +2(2p+ 1] +1
B 2
_(=DPT2p+1)(2p+3) +1
B 2
Itis true whenn =p + 1.
By M.L, it is true Vn € Z*. 1
200
b Y (D 2k -1)?
k=99
200 98
== > =DF@k =12+ ) (-D)* 2k - 1) M
k=1 k=1
_ (=1)*™(400 - 1)(400 + 1) + 1 . (=1)%(196 — 1)(196 + 1) + 1
B 2 2
=-60792 1A
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Solution Marks
. . . ox+ -
" sinx +siny _ 2Sln%cos’;7_y ™M
COSX +COSy  2cos “5> cOS ~5>
+y
=t 1
an 7
an[2 (¢ - Z tan (0 — Z -
(b) (1) [ (02 4)] — ( ”2) - tal?é)i” 1M
tan (_ _ E) tan -3 sin O+sin =
2 4 2 cos 6+cos =+
3 cos> _ (sin@+1)(sinf - 1) M
~ sinf(sin@—1)  sin@(sinf — 1)
ind+1
:sm. hl =cscO+1 1
sin 6
tan [2 (¢ - Z
tan (5 - §)
cscl+1=3
1
inf == 1M
sin 5
5
6= % or ?ﬂ 1A
5. (a) £>=(0OC+OPcos6)’+(OB+OPsinb)?
= (1+cos8) + (1 +sin0)? 1A+1A
=2+ (sin® 0 + cos® 6) + 2sin 6 + 2 cos 0
=3+ 2(sin 6 + cos 6) 1
de? de
b) — =2 6 —sinf) —
(b) ” (cos sin )dt
d¢ de
255 :2(cose—sin0)5 M
df cos@ —sin6 do
_— 1A
dt x 4 dt
When 0 = —,
3
n bg
52:3+2( in " + —)
sin 3 cos 3
t=+4+V3 1A
d¢ cosZ-sinZ
— =3 33
dr 4
~ —0.46
Required rate is —0.46 cm/s. 1A
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Marks

6. (a) P(PP+P>+P+1)=P(0)
P+ (PP+P?+P)=0
P*+(-1)=0
Pr=1
32

O | A R v
e 00 ) )

3 2 -3 =2 -1 0
A+A +A+ 1 = +
5 3 0
0

A2021 _ (4%)505 4
— 5054
=A
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—)
7. (@) AB=3i+j-k
—
AC =4i+2j -5k
i j k
—_— —
ABxAC=3 1 -1
4 2 -5

=-3i+11j+2k 1A

(b) AM = (a - 3)i-22j+ (B +2)k
— — —
AM is parallel to AB x AC.
a-3 =22 pB+2
We h = = . IM
TR T 2
Solving, we have @ = 9 and 5 = —6. 1A+1A

—

— r — — 1
(c) Wehave AP = ——ABand AQ = —AC.
1+¢ 1+1¢
volume of MAPQ

16 ~ volume of MABC
%(AM)(area of AAPQ)

%(AM)(area of AABC)
— —
)APxAQ)

—r:—t:‘ IM

_ 1A
(1+1)2
3(1+1)% = 16t
32— 10t +3=0

1
r=3 = 1A
or 3
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8. (a) g'(x) =e cosx —e”sinx IM
When g’(x) =0,

e*(cosx —sinx) =0

tanx =1
/s
X=-
4
T
X O<x<-—-| =-<x<nm
‘ 414 M
gw| o+ | -
Thus, G attains its maximum value only at x = % and G has only one maximum point. 1
1
(b) / e>* cos 2x dx = —e** cos 2x + / >~ sin 2x dx M
2
1 1
= Eer cos2x + Eer sin2x — / e?* cos 2x dx IM

1 1 .
2/ > cos2x dx = Eezx cos 2x + Eezx sin 2x + constant

1 1
/ > cos2x dx = Zezx cos 2x + Zezx sin 2x + constant 1A
T
(¢c) Volume = ﬂ/ e** cos? x dx M
0
%
= %/ e?*(cos 2x + 1) dx
0
1 1 1, 1%
=5 Zezx cos 2x + Zezx sin 2x . + % Eezx]o
3 n
- %(67 —1) 1A
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. . 1
9. (a) Vertical asymptote is x = ~5 1A
x 9 9
_r_2 M
=31  3m+
9
Thus, the oblique asymptote is y = %C T 1A
(b) f'(x) ! 2 IM+1A
X)==—————
2 2(2x+1)2
oo 18
(C) f (x) - (2x + 1)3
When f'(x) =0,
1 9
B A——
2 2(2x+1)2
2x+1)*>=9
x=-2 or 1 1A
-2 9 9 18 2
Wh =-2,f(-3))=—--+——=—4and f"(-2) = ——— = - 0 M
enx =5 -1t i@ and f7(=2) = 5 = 73 <
2
Whenx =1, f(1) =—-1and f"(1) = 3 > 0.
The maximum point is (-2, —4) and the minimum point is (1, —1). 1A+1A
2
x° —4x
d =0
@ 2x + 1
x(x-4)=0
x=0 or 4 1A
4 2
-4
Required area = / - (x x) dx M
0 2x + 1
_ / Hx, 99
o | 24 40x+1)
2 9 4
=[—%+Zx——ln|2x+1|0 M
9
=5--In9 1A
g n
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Marks

h =2 2h-1] |h-6 0 2n-11

10. (@ @@ (1) |3 -1 5 |=( 3 -1 5
1 -3 3-h -8 0 -h-12
=(h-6)(-h—12)+8(2h - 11)
=h*—10h + 16
=(h-2)(h-38)
h =2 2h-1
(E) has a unique solution if and only if |3 -1 #0
1 -3 3-h
So,h#2and h # 8.
-2 =2 2h-1
-2k -1 5
) _Jk+1 =3 3-h| 18hk —29k - 35
T h=)(G-8) (h-2)(h-8)
h -2 2h-1
3 -2k 5
AU k+ 1 3=h|  2p%k — hk - 5h -5k +5
T ThEh-8) T -2k 9)
h -2 =2
3 -1 =2k
=3 k41 TRk — b+ 10k +22
T h-h=8) " (h-2)(h-3)
(i) (1) The augmented matrix of (E) is
3 3
2 2 3| 2 1‘1%‘1 1—1%—1
3 -1 5| =2k|~|0 2 = |3=-2k|~|lo 2 =|3-2k
21 2
Pl o 2 2 ee2) o0 05—k
Since (E) is consistent, k = 5.
(2) The augmented matrix of (E) is
1 -1 % -1
0 2 =1|-7
2
0 0 0]O
—t—14 =7t —18
Letz =t, where t € R. Then y = andx = ——

-7t-18 —-t-14
The solution set is {( , , t) ‘te R}.

4 4
(b) The system is equivalent to (E) when & =2 and k = 5.
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Solution Marks

The solution is {(_%4_ 18, ! ; 14, t) ‘te R}. 1M

2x+y2+z<1
—%—18+—4—M2+t<1
2 4
2 3t 9

E_Z+Z<O

1
8(r—6)2<0 IM

1
The inequality has no solution as 3 (t — 6)* is non-negative for all real values of 7.

Thus, there is no real solution of the system satisfying 2x + 4z <l 1A
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d sec” 0 2
11. — In(tan §) = = =2csc20 IM
@ da n(tan 6) {an@ 2sin 6 cos 8 8¢
/ csc29d0:51n(tan9)+constant 1A+1
(b)) 1) \/Esin(%+0):\/E[sin%cos¢9+cos%sin0] 1M
=sinf +cosé 1
T de 1 2
(ii)/ .—z—/ csc(£+9)d9
o sinf@+cosf 2 Jo 4
Let d + o Then d 1d9
u=—+= u==
g8 2 2
2 dé 8
/ ——\/_/ csc2u du M
o sinf+cosd
3
8
= — | In(tan u)
%
1
= 6 [ln (tan (% - %)) —In (tan %)] M
=—\/§1ntan%
= -V2in(V2- 1) 1A
© Let¢:g—9. Then d¢ = — dé M
‘/7{ . sin @ d0:—/0 | sin (£ - ¢) do
o sin@+cosf z sin (5§ — ) +cos (5 - ¢)
7 7
=/ . cos ¢ d¢=/ ' cos 6 40 |
o Sin¢+cos¢ o sinf+cosé
0 1| 2 sing 2 6
(d) / __sinf g1 / 07 gh+ / %49 M
sinf + cos @ 2 sin 8 + cos 6 o sinf+cosé
7 2sinf+5 2 0 2 de
/ .Sm—+d9:2/ .Ld9+5/ — IM
o sinf+cosé o sinf+cosé o sinf+cosé
=§—5‘/§1n(\/§—1) 1A
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12. @ G _’A._c’:c(ﬂ+ﬂ) M
la| — [b]
|a]|e| cos ZAOC = c|a (1 + allb |) M
ZAOC =
fel ( Iallbl)
—
OB-0OC=c|— + |b
Ial
b
Ibl|c| cos ZBOC = c|b| (Iallbl + 1)
c a-b
cos ZBOC = —
lc I( Iallbl)
=cos ZAOC
Since 0 < ZAOC < mrand 0 < ZBOC < &, we have ZAOC = ZCOB. 1
b
(1) BC—c(—+—)—b 1M
la| ~ [b]
3 |bla + |alb
~ |al +[b| +|a—Db]
_ |bla—[blb—|a—blb
~ la[+[b|+]a-Db]
_ |a—b|| b (a—b N -b )
la| +[b| +|a—b| \la—b| |-b
a-b  -b l]a —bl| - b|
=1 + — where [ = 1A
(Ia_—)bl I—bl)_) |a| + [b] +a —b|
Note that BA = a— b and BO = —b. By (a)(i), we have ZABC = ZCBO. M
Since ZABC = ZCBO and ZAOC = ZCOB, C is the incentre of AOAB. 1
— —
(b) PO =3Bi-5k) - (i+j—3k) =2i-j—2kand PR = 4i - 6j + 12k. M
— —
Leta = PQ and b = PR.
a—-b=-2i+5j- 14k, |]a| = V22 +12+22 =3, |b| = 14 and |a—b| = 15 M
— 3)(14) (2i—-j-2k 4i-06j+ 12k
Pl = 1M
3+ 14415 3 T 14
5 1
= Zi—j+zk 1A
- — — 9 11
Ol=0P+PI=-i—-—Kk 1A
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