Solution

Marks

REG-2324-MOCK-SET 3-MATH-EP(M2)
Suggested solutions

L. (1+ax)*(1+2x)"
= (1+2ax +a*x?) [1 +2CTx +4CH% + ...+ 2"
1 2
2n+2a =16
4CY +4an +a* = 109

m+4n(8—n)+(8—n)2= 109

—n*+14n-45=0

n=5 or 9

2. f(2+h) =42 +h) - (2+h)?

=V4 - h?
, . fQ2+h)-f(2)
2) = lim ————————~
f(2) lim .
. V4-—h2-+8-4
= lim
h—0 h
. (4-h> -4
= lim ——
h=0 p(V4 — h? +2)
—lim_—h
h=0 4 — p2 42
=0

3. (a) /lnxdxlenx—/dx

= xInx — x + constant

3
1
(b) Volume = 7 / ln—ydy
1 Il3
3
T
—l—[ylny—y]
n 1
2r
—37T—m
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Solution Marks
4 (@) OP=——a+——b M
. (a =—a+——
3+1 3+1
3 1
— b 1A
473
2 |53l
b () 30°= ‘01)’
9 3 1
900=1—63‘a+§a'b+Eb‘b 1M
9 3 3 1 2
= 16(36) +Sa b+ 16(24) 1A
a-b =360 1A
(ii) a-b=|a||b|cosLAOB
360 = (36)(24) cos ZAOB IM
5
ZAOB =cos™' — 1A
cos 0
5. (a) detM =ab — 6ab
= —5ab
0 (a>0and b > 0)
Thus, M is non-singular. 1
) 1 13)fa 3b) (a 3a|[l -10
-10 1)\2a b 36 b[\13 1
Compare the top right element of the matrix.
136 +3b = —10a + 2a M
a=-2b 1A
T a 2a -2b —4b
(c) M" = = 1A
3b b 3b b
1 b 4b
MYy ———— IM
(M7) —2b2+12b%2 \-3b -2b
1 2
—| 10 5h
=| 10p ) 1A
10b 5b
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Solution Marks
6. (a) Whenn=1,
-H(H(1+1
LHS. = (=1)'(1)> = -1 and RH.S. = # - _1=LHS.
It is true forn = 1. 1
P
-1)P 1
Assume Z:(—l)kk2 = %, where p € Z*. 1
k=1
p+l J4
D DR = (DR + (1P (p 1)
k=1 k=1
-1)? 1
:( ) Z(p+ )+(_1)p+l(p+1)2 IM
-1 p+l 1
_=D)PT (p+ D(p+2)
- 2
Itis true forn = p + 1.
By ML, it is true Vn € Z*. 1
333 333 2
(b) D (=DF == (-)kk? - Z(—l)kk2] M
k=3 k=1 k=1
—333(334
B EE T
2
=55614 1A
tan 28 + tan 8
7. tan3 = ——— IM
@ tan 3 = T B g
2
) l_zgfﬁ +tan 8
- 2tan 8
1- tanl -tan 8
3tan 8 - tan’
_ an 8 —tan’ 8 1A
1 -3tan?p
(b) tan3x = cotx
bis
tan 3x = tan (5 —x) M
3x = % —-X
by
- 1A
T3
(c) Take B = %, we have tan 38 = cot 5.
3tan B — tan’ B 1
1-3tan?B  tang
tan* B —6tan’ B+1=0 1A
6 ++/62 —4(1)(1)
2
t = IM
an” 20
=3+2V2
Since tan 8 = tan% < 1, we have tanzﬁ =3-2V2. 1A
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k2 -1
8. (@ 0=[1 k 3
1 4 1
=k>+6-4+k-2-12k
=k*-11k
k=0 or 11

2y— z=0
(b) Put k =0, we have 1 x +3z=0.

x+4y+ z=0
Let z = ¢, where r € R.

t
The solution set is {(—3t, 7 t) ‘te R}.

t
(c) The solution to the first 3 equations is {(—St, 3 t) it e R}.

t
ﬁ+ie&+m=o
l‘2

-——+t=0
2+

t=0 or 2

The solution is (0, 0, 0) or (-6, 1, 2).
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, 2x(x =3) = (x* +a)
9. = 1A
@ f') R
_x2—6x—a
S (=32
2 _ —
_ 5-6(5)—a M
(5-3)?
a=-5 1A
2-6x+5 (x-Dkx-5)
b ’ = =
O f0) == 55 =
When f/(x) =0,x=1or5. 1A
X |x<1 | l<x<3 | 3<x<5 |x>5
)|+ - ‘ - + 1M
Maximum point of C is (1, 2). 1A
x> =5
(©) flx)=
x-3
= 3 IM
X+ +x—3
Oblique asymptote is y = x + 3. Vertical asymptote is x = 3. 1A
x> =5
d =0
(d) T3
x=+V5 1A
V5.2
Area:/ al de
-5 x=3
v 4
:/ (x+3+ )dx M
-5 x-3
2 V5
X
=—+3x+4ln|x—3|} 1A
2 5
:6«/§+41n3_‘/g
3+45
7—
=6V5+4In 23‘/5 1A
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s1n3 1 . . .
10. (@) () —(2cos2x+1) = o [sin 3x — 2 sinx cos 2x — sin x|
X
= —— [sin3x — (sin 3x — sinx) — sinx] M
sin x
=0
sin 3x
Thus, — =2cos2x + 1. 1
sin x
(i) Putx = = +y
1ty
sin 3
M :20052(E+y)+1
sin (§ +y) 4
s1n3—”cos 3y+cos sin3y .
=-2sin2y+1 1A
sin 7 cosy +cos 7 siny
3y —sin3
COSIY 7SIV ogin2y + 1
cosy +siny
in3y — 3
SOy ZCOS IV _ 5 sin2y — 1 1A
sinx +cosy
(b) (1) Letu =a —x. Then du = —dx.
/ f(x)dx =—- / f(a—u)du M
=/ fla—u)du
0
a
= [ fla-x)dx 1A
sin 3x
ii) Put = —.
(if) Put f(x) Sinx + cos x
T sin3 (4 - x) —cos 3x
f(——X) = = = . 1
2 sin (5 —x) +cos (§ —x) cosx+sinx
7 _sin3x 7 3
We have / sin 3¢ / —cosox —dx 1A
0 smx+cosx sinx + cosx
2/72r sin 3x ‘/72{ sin 3x dx+‘/72r '—cos3x & IM
0 smx+cosx sinx + cosx o sinx+cosx
7 1 3 -
/ sin 3x dx:—/ sin 3x COS3xdx 1A
o0 sinx+cosx 2 sinx + cosx
7 in3 1 12
(c)/ ,“dez—/ (2sin2x — 1) dx M
o sinx+cosx 2 Jo
%
== —cost—x] 1A
0
Vi
=1-= 1A
4
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Solution Marks
-3 -28
11. (a) M?= =aM + bl 1A
4 29
Then 2a+ b = -3,7a = -28, —a =4 and —6a + b = 29. 1M
Solving, we have a = —4 and b = 5. 1A
(b) Whenn =1,
RH.S.= (1-(=5)M +(5-5)I =6M =LH.S.
It is true when n = 1.
Assume 6M* = (1 — (=5))M + (5 + (=5)%)1, where k € Z". 1
6M* ! = M(6MF)
=M [(1= (=5 )M+ (5+(=5)")1] 1
= (1= (=5 M+ (5+(=9")M
= (1= (=55 (~4M +5I) + (5+ (=5)" )M
=(1=(=5"HM + (5 + (-5)H1
It is true whenn = k + 1. 1
By M.L, the statement is true Vn € Z". 1
Lo [1 5 S
(c) By (b), M" = [8M+61 + (=5) [61_ 6M].
seta=me =17 Tlaap=Lr-Ly=LT" 7 1A
6 6 6l-1 - 6 6  6\1 7/
7 7 -1 -7 0 0
Note that A2 = + = A, =1 =B,AB=BA = . 1M
6{-1 -1 6l1 7 00
M"(A+ 1 B)—[A+( 5)"B] |A + L g M
(=5)" (=5)"
1
= A2+ (=5)"BA + AB + B?
(=5)"
=A+B
=7 M
1
Thus, (M")™' = A + 5 B for all positive integers 7.

Required matrices A and B exist.
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— —
12. (a) AB=2i+4j—kand AC = —2i +4j -k
l|— —
Area:E‘ACxAB‘
—1| 4j — 16K]|
1
:§V42+162
=2V17

—
(b) DA=-T7j+k
] — — . . .
Letn = _Z(AC X AB) = j + 4K, such that n is perpendicular to /7.

—

— DA-n
DP = n
n-n
(-7+4) .
= + 4k
g U4
3. 12
ST 1

(¢) (1) Let B_Q) = tB_C>', where 0 <t < 1.
BO = t(~4i) = —4ri
_— — =
DO = BO - BD
= (—41i) — (-2i + 3j)
= (-4t +2)i-3j
_— —
0=DQ - BC

(PD +DO)

—_— > —

PD +BC -DO

Thus, BC L PQ.
(d) Required angle is ZDQP =90° - ZPDQ.
—_— =
DP-DQ = (DP)(DQ) cos ZPDQ

(_ij _ Bk) (=3j) = 1(3) cos ZPDQ

177 17 V17
1
cos Z/PDQ = —
V17
1
Required angle = 90° — cos™! —1
7

~ 14°
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