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Sol.

Sol.

SECTION-A
The value of k € N for which the integral

1
I, = I(l —x")"dx, n € N, satisfies 147 Ly = 148 I,
0

1S :

(1) 10 ()8
(3) 14 4)7
Ans. (4)

1
L= [(1-x)"1dx

0

1
I= (1= x9"x—nk [(1-x*)"" x*".dx
0

L= nkj[(l —x) —(1=x)""dx
0

I, = nkl, — nkI,
| nk

n

Cnk+1

21k
1+21k

In—l
Ly
l20
147
148
The sum of all the solutions of the equation
(8 —16-(8)* +48=01is :

(1) 1+ logy(8) (2) logy(6)

(3) 1 +logy(6) (4) log(4)

Ans. (3)
(8)*—16-(8)*+48=0
Put 8" =t

- 16+48=0
=>t=4ort=12

=8 =4 g=12

= x = loggx

= k=7

x = loggl2
sum of solution = logg4 + logg12

= logg48 = logs(6.8)

=1+ log6

.

Sol.
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Let the circles C; : (x — a)’ + (y — B)* = 1/ and

2
15
C:(x— 87+ (y—;} = 1 touch each other

externally at the point (6, 6). If the point (6, 6)
divides the line segment joining the centres of the

circles C; and C, internally in the ratio 2 : 1, then

(a+P)+4 (rl2 + rzz) equals

(1) 110 (2) 130
(3) 125 (4) 145
Ans. (2)

2:1
(o.B) Ci

) )
P G|8=
(6,06) 2

b

Clo+o I5+B

6 and 6

= (o, B) = (2,3)
AISO, C1C2 =r+n

15Y
= (2—8)2+[3—?j =2r, +1,

:>r2=§3r1=2r2=5

(e +B)+H4(r +1)

25

:5+4(T+25} =130
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Let P(x, y, z) be a point in the first octant, whose
projection in the xy-plane is the point Q. Let
OP = y ; the angle between OQ and the positive
x-axis be 0; and the angle between OP and the
positive z-axis be ¢, where O is the origin. Then

the distance of P from the x-axis is :

(1) yy/1=sin® ¢cos® 0  (2) y4/1+cos’ Osin® ¢
(3) yy/1—sin’0Ocos’ ¢  (4) y4/1+cos” psin® O

Ans. (1)

P(x,y,2), Q(x, y, 0); X’ +y* + 2=
0Q=xi +y]

X

__z

X4y +7

x> +y’

2

x*+y? +7°

distance of P from x-axis \/y’ +7z°
2
= \/yz—xz = v 1_x_2
Y
= y4/1—cos® Bsin” ¢

The number of critical points of the function

fx)=(x-2)" 2x+ 1)is:

cosO =
cosd =

= sin’dp =

(H2 2)0
31 43
Ans. (1)

fx)=(x-2"2x+1)
fi(x) = %(x B ex+ D+ x-2"©)

2x+D)+(x-2)

f(x) =2 x T

3x-1
(X _ 2)1/3

Critical points x = % andx =2

.

6.

Sol.
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Let f(x) be a positive function such that the area
bounded by y =f(x), y=0fromx=0tox=a>0
is e ® + 4a’ + a — 1. Then the differential equation,
whose general solution is y = ¢,f(x) + ¢, , where c,

and c, are arbitrary constants, is :

d’y dy

1) 8e* —1)—2 +-2=0
(1) (8e )dX2 i

2
@) e +1)IY Y g

dx*  dx
(3) (8" +1)ﬂ+d_y_0
dx*  dx

d’y dy
4) e -2 - =0
(4) (8e )12 i

Ans. (3)
jf(x)dx —e*+4a’+a-1
0

fla)=—-<"+8a+1
f(x)=—e"+8x+1

Now y = C4f(x) + C,

d—y=C1f'(x) =Cy(e*+78) cn(1)
dx
2 2
d—Z =——Cie" =< d—Z
dx dx

Put in equation (1)

dy L d’y
—=—e"—(e" +8
dx dxz( )

d’y  dy
8e*+1)—+—=0
(e )dx2 dx
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Let f(x) = 4cos’x + 3\/5 cos” x — 10. The number

of points of local maxima of f in interval (0, 2m) is:

(H1 (2)2
(3)3 (4)4
Ans. (2)

f(x) = 4cos’(x) + 33 cos’(x) — 10 ; x € (0, 27)
= f(x) = 12cos’x[-sin(x)] +343 (2cos(x))[-sin(x)]
= f(x) = —6sin(x) cos(x)[2cos(x) + NE ]

1 —I + 1 _ 1 + 1 1 + 1
I
2 6 6 2
. St Irm
local maxima atx = —, —
6 6

2
LetA=|1
0

whn W

0
1|.IfA’=4A%— A — 211, where
b

I is the identity matrix of order 3 x 3, then 2a + 3b

is equal to :

(1H-10 (2)-13
3)-9 (4)-12
Ans. (2)

A 4N+ A+211=0
tr(A)=4=5+6 = b=-1

A|=-21
~16+a=-21 = a=-5
2a+3b=-13

If the shortest distance between the lines
L :F=Q+M)i+(1-30)j+@+40k reR

L,:t=2(1+wi+31+p)j+G+wk pekr
is 2, where gcd (m, n) = 1, then the value of

N

m + n equals.

(1) 384 (2) 387
(3)377 (4) 390
Ans. (2)

.

Sol.

10.

Sol.
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Shortes distance (CD) = m
|pxq|
_ |01 +2)+2K).(-151+ 7] + 9K)|
355
_0+14+18 _ 32
355 355

~.m+n=32+355=387
Let the sum of two positive integers be 24. If the

probability, that their product is not less than

By 4 . - . m

# times their greatest positive product, is —,
n

where gcd(m, n) = 1, then n — m equals :

Mo ) 11
3)8 (4)10
Ans. (4)

x+y=24,x,yeN

AM>GM = xy < 144

Xy > 108

Favorable pairs of (x, y) are

(13, 11), (12, 12), (14, 10), (15, 9), (16, 8),
(17,7, (18, 6), (6, 18), (7, 17), (8, 16), (9, 15),
(10, 14), (11, 13)

i.e. 13 cases

Total choices for x +y =24 is 23

Probability = - = ™
23 n

n-m=10
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) 3 3
Ifsmx=f§,wheren<x< ?n,

then 80(tan’x — cosx) is equal to :

(1) 109 (2) 108
3)18 (4) 19
Ans. (1)

-3 3n

sinx= — , T<x< —
5 2

3 4

tanx = — cosx = ——
4

80(tan’x — cosx)

=80 2+i =45+64=109
16 5

6

sin® x(1 — cotx)

I[%j is equal to :

Let I(x) = [ ~dx . If 1(0) = 3, then

M V3 2) 3V3
(3) 63 @) 243
Ans. (2)
_ 6dx _ 6cosec’xdx
109= | sin? x(1 — cot x) - (1-cotx)?

Putl —cotx=t

cosec’x dx = dt

6dt =6
1= —2=—+C
t t
-6
I(x) = c,c=3
) 1 —cotx
=3-—0 [ E|oz- &
1-cotx’ (12 1-2+3)

) 6 . 6(:3-1)_
1(12j_3+\/§+1_3+ . —332

.

13.

Sol.
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The equations of two sides AB and AC of a
triangle ABC are 4x + y = 14 and 3x — 2y = 5,

4
respectively. The point (2,—§j divides the third

side BC internally in the ratio 2 : 1. The equation
of the side BCis :

(1H)x—6y—10=0
B)x+3y+2=0

Ans. (3)

2)x-3y-6=0
@) x+6y+6=0

4x+y=14

2X, + X
3

2X2+X1:6, 3X2—4X|:—13
X2:1,X1:4

So, C(1,-1),B(4,-2)

: -1
Equation of BC: y+ 1= ?(X— 1)

3y+3=—-x+1

x+3y+2=0
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14.

Sol.

15.

Let [t] be the greatest integer less than or equal to

t. Let A be the set of al prime factors of 2310 and
X3
f: A — Z be the function f(x) = | log, x* + rullE

The number of one-to-one functions from A to the

range of fis :

(1) 20 (2) 120
3)25 (4) 24
Ans. (2)

N=2310=231x%10
=3x11x7x2x5

A=12,3,5711}

fi(x) = {logz (Xz ’ [’Zim

f(2) = [log: (5)] = 2

f(3) =[log (14)] =3

f(5) =[log, (25 +25)] =5

f(7) =[log, (117)] =6
f(11)=[log,387] =8

Range of f: B={2,3,5, 6, 8}

No. of one-one functions = 5! = 120

Let z be a complex number such that |z + 2| = 1

1 1 —_—
and lm(ZJr ]=g Then the value of ‘Re(z+2)‘

1S :

J6 1+/6
ey = (2) .

24 246
3) 5 4) —
Ans. (4)

.

Sol.

16.

Sol.
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|z+2|=1,1m(z+1j=
z+2

Let z+ 2 = cosO + 1sinO
1

1
5

=c0s0—1isin0
z+2
1 1 ..
. 1- =1 —(cosO — isinB)
zZ+2 z+2

= (1 —cosB) + isinO

Im(ZJrl] = sin6, sinf =
z+2

1
5

cosf ==+ 1—L =iM
\I 25 5

26
5

\Re(m)\ =

Ifthe set R = {(a,b);a+5b=42,a,b e N}

has m elements and Z(l + i“’) = x + iy, where

n=1

[= /-1, then the value of m+x +y is :

(1)8 2)12
(3)4 4)5
Ans. (2)

at+t5b=42,a,be N
a=42-5b,b=1,a=37
b=2,a=32
b=3,a=27

b=8,a=2

R has "8" elements = m=238
8 !

D (1-i")=x+iy

n=I

forn > 4,{"=1
SA-)+1-iH+1 -1
=1-I1+2+1+1
=5-I=x+1y

m+x+y=8+5-1=12
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For the function f(x) = (cosx) —x + I, x € R,
between the following two statements
(S1) f(x) = 0 for only one value of x is [0, t].

(S2) f(x) is decreasing in {0, g} and increasing in

T
)
(1) Both (S1) and (S2) are correct
(2) Only (S1) is correct
(3) Both (S1) and (S2) are incorrect
(4) Only (S2) is correct
Ans. (2)
f(x) =cosx —x+ 1
f'(x) =—sinx — 1
fis decreasing VxeR
f(x)=0
f(0)=2,f(n)=-=
f is strictly decreasing in [0, nt] and f(0).f(r) <0
= only one solution of f(x) =0
S1 is correct and S2 is incorrect.

The set of all o, for which the wvector

a=ati+6j—3k and b=ti—2j—2atk are

inclined at an obtuse angle forallt € R is:

(D10, 1) (2 (-2,0]
4 4
@ (59) @[5
Ans. (3)

a=ati+6j—3k
b=ti—2j— 20tk
s0 8.b<0, VteR
at? — 12+ 6at <0
at’ + 6at—12<0, VteR
a<0,and D<0
360 + 48 < 0
120300 +4) <0
_—4<oc<0

3
also fora=0, a.b<0

hencea a € (_?4, 0}

Download the new ALLEN app
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19.

Sol.

20.

Let y = y(x) be the solution of the differential
equation (1 + y»)e™™ dx + cos’x(1 + ¢**™)dy = 0,

y(0) = 1. Then y(g) is equal to :

= @) ~
€ €
3) 1 ) =
(] €
Ans. (3)

(1+yH)e™dx + cos’x(l +e™™ %) dy=0

tanx

Iseczxe "'I dy

=C
1+y2

2tanx

1+e

=tan (™) +tan'y=C

forx=0,y=1,tan ' (1) +tan'1=C

tan '(e™*) + tan 'y =

3

I
Putx =7, tan 'e +tan'y 25

tan "' y= cot e

1
y = -
e
Xy
Let H : a—2+b—2=1 be the hyperbola, whose

eccentricity is \/g and the length of the latus

rectum is 4\/§ . Suppose the point (o, 6), o > 0
lies on H. If B is the product of the focal distances
of the point (., 6), then o + B is equal to :

(1) 170 (2) 171
(3) 169 4) 172
Ans. (2)
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Sol.

21.

Sol.

[\

2
H: y—z—x—zl, e=3

(o
o

a’ =2b’
2
length of L.R. = 2% =43

a6

2 2
P(a, 6) lie on Yy X
3 6

2
12—%=1:a2:66

Foci = (0, +be) = (0, 3) & (0, -3)

Let d; & d, be focal distances of P(a, 6)

d, —Joa2 +(6+be), d, =+/a® +(6—be)?
d, =J66+81, d, =/66+9
B:d] d2: \]147X75: 105

o’ +p=66+105=171

SECTION-B

2 -1

Let A =
et [11

] If the sum of the diagonal

elements of A" is 3", then n is equal to

Download the new ALLEN app
& enroll for Online Programs

223

Sol.

Azz_l 11 1]7[3 o
S T
o 3 He 2
?=ls Sl TS S

A_ |9 912 -1]_[27 ©
|9 —18f[1 1| |0 -27

A= |27 O1[-54 27]_|3°x2 27
| 0 27|27 27| | 272 3¢

37=3"= n=7

If the orthocentre of the triangle formed by the
lines 2x + 3y — 1 =0, x + 2y — 1 = 0 and
ax + by — 1 = 0, is the centroid of another triangle,
whose circumecentre and orthocentre respectively
are (3, 4) and (-6, —8), then the value of |a — b| is
Ans. (16)

2x+3y—-1=0

x+2y—1=0

ax+by—-1=0

(-6, -8) G
H (6, 6)
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L1 23. Three balls are drawn at random from a bag

2x+3y-1=0,

AP

ax+by—-1=0
ij(__a =1
-1-0/)UDb
=-a=b

a+3
X =
5a
2[a+3j+3y—1=0
5a
1_221+6
Sa _33_6
Y 3 3x5a
_ a—2
y 5a

%)
&

=2 =>a—-2=2a+6

containing 5 blue and 4 yellow balls. Let the

random variables X and Y respectively denote the
number of blue and Yellow balls. If X and Y are

the means of X and Y respectively, then 7X +4Y

is equal to

Ans. (17)

Blue balls | 0 1 2 3 415

Prob. °C, e, | °C i, | g, e, | °e, fe, (010
9C3 ‘E'C3 9C3 9C3

— °C,'C, +°C, 0y x2+°CL - *Cy %3 <7

30+80+30
——x7
84
o 1 U D)
12 6 3
yellow [ 0 |1 2 3 4
5C24C1 5C14C2 5C04C3 O
g 2060412, 112 16
84 21 3

The number of 3-digit numbers, formed using the
digits 2, 3, 4, 5 and 7, when the repetition of digits
is not allowed, and which are not divisible by 3, is
equal to

Ans. (36)

2,3,4,5,7

total number of three digit numbers not divisible
by 3 will be formed by using the digits

4,5,7)

(3,4,7)

2,57

2,4,7)

(2,4,5)

(2,3,5)

number of ways =6 x 31 =36

Download the new ALLEN app g
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25.

Sol.

26.

Let the positive integers be written in the form :

If the k™ row contains exactly k numbers for every
natural number k, then the row in which the
number 5310 will be, is

Ans. (103)

S=1+2+4+7+....+T,
S=1+2+4+.....
Tn=1+1+2+3+..... +(Ty— Toa)

Tn=l+(nT_1][2+(n—2)x1]

T,=1+ 1402020

n=100 T,=1+ 9929 _ 495011
n=101  T,=1+ 9100 _ 565041 = 5051
n=102  T,=1+ 192X 5501 o 515
n=103 T,=1+983x102 554

n=104 T,=1+ 0410 _gigs

sin* 0+ 3cos’ 0

If the range of f(0) = ,0eR is

sin® 0 + cos’ O
[a, B], then the sum of the infinite G.P., whose first

term is 64 and the common ratio is & , 1s equal to

Ans. (96)

Sol.

27.

Sol.

sin* 0 + 3cos’ O

f(0) =
© sin* @ + cos’ 0
2cos’ 0
fO)=1+————
© sin* O+ cos’ 0
2cos’ 0
f(0)= +1
© cos’O—cos’ 0+1
2
f(6)= +1
© cos’0+sec’0—1
f(e)|min4 = 1
f(0)max. = 3
1-1/3
Let o= (4 +2r+1)"C,
r=0
and B=| > < L rr140< 2_0‘<281,
—r+l) n+1 B

then the value of n is
Ans. (5)

o= (4 +2r+1)."C,

r=0

n n n
2 n n-1 n n-1 n
oc=4§ r'.—. Cr_1+22 r.—. Cr_+E C,
r=0 r r=0 r r=0

n n n
n-1 n-1 n
+4n E C,, +2n E C._, + E C,
=0 r=0 r=0

a=4n(n—1).2" 2 +4n2"" +2n.2"" + 2"
a=2""[4n(n-1) + 8n + 4n + 4]
a.=2"7[4n’ + 8n + 4]

a=2n(n+ 1)

LC 1
= r+_
b rZ(;r+1 n+l1
N nHCHl 1
= _—
=< n+1 n+1
=L(1+n+1 C, +..t"C,)
n+1
2n+l
Cn+l
n+l 2
20 20 HD =1y
B 2n+

140 < (n+ 1)’ <281
n=4=(@n+1)>*=125
n=5=@mn+1)>=216
n=6=(n+1)’=343
S.n=5
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Let a=9i—13j+25k b=3i+7j—13k  and

6=17i—23+f< be three given vectros. If r is a
vector such that Txd =(b+¢)xa and r.(b—¢) =0,

| 5937 + 674 |
(593)*
Ans. (569)

then is equal to

a=9i—13]+25k
3i+7j-13k
171—2_]+k
¢=20i+5j—12k
¢=—14i+9j—14k

ol
I

¢
b+¢
b—
( —(b+¢) )xa 0
r—(b+¢)=2a
f=Aa+b+¢

But f.(b—¢)=0
:>(k5+5+6)(5—6)—0

294-227 67
-389=204 593

= 5937 + 674 =593(b +¢)
569

Let the area of the region enclosed by the curve

= |b+c['=

y = min{sinx, cosx} and the x-axis between x = —7n

to x = be A. Then A* is equal to

Ans. (16)
y = min {sinx, cosx}
X—axis X—TT X=T
A
| @ (|

Download the new ALLEN app
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n/4 0
IO sinx =(cosx)_, | 1

A

—3n/4
J. (sinx —cosx) =(—cosX —sinx)

—T

—3n/4

=(cosx +sinx) 5 ,

=(—1+0)—(—%—%}

1 1
=14+ —=+—
22
/2 1

/2
L/ cosxdx =(sinx);, =1-—F=

JE
A=4
A*=16
30. The value of
. 1- cosx\/cos2x 3/00s3x ..... l9/colex )
lim 2 > is
x—0 X
Ans. (55)
Sol.
2
1 —[1 —XJ(I —4"}[1 —9XJ ..... [ 100x j
21 21 21 21
lim 2 >
x—0 X

i
21+%+é ..... &
2 2 2 2
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