ravity

Orienting Intelligence

PART : MATHEMATICS

1. Let A = [aj], B=[bi] are two 3 x 3 matrices such that by ="1"?a; & |B| = 81. Find |A[ if A = 3.
1 1 1
1) — 2)3 3) — 4) —
M3 () ®) 5 ) 5
Ans. (1)

by by byl [3%ay 3'ap 3%y 1
Sol. [Bl=|by; by bu|=[3'ay, 3%a, 3%ay|=81=3%3.32|A|=3* =3%|A| = |A= A
by by by| [3%ay 3%ap 3%ay

2. From any point P on the line x = 2y perpendicular is drawn on y = x. Let foot of perpendicular is Q. Find
the locus of mid point of PQ.

(1) 2x = 3y (2) 5x = 7y (3) 3x = 2y (4) 7x = by
Ans. (2)
Sol.
Y = X
Q.
(hky - X =2Y
P(2a,a)
K-—a
I f P = =-1
slope of PQ F g
= k—a=—-h+2a
h+k
=— 1
. 1)
Also 2h =20 +B 2k
=a+f
=2h=0o+2k

S>a=2h-2k ... (2)
from (1) & (2)

h+k
=2(h-k
3 (h-k)

solocusisbx -By=x+y = 5x=7y
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Pair of tangents are drawn from origin to the circle x? + y2 — 8x — 4y + 16 = 0 then square of length of
chord of contact is

64 24 8 8
1) — 2) — 3) = 4) —
(1) % @ % ® 4) 3
(1)
L= S =164
R=v16+4-16=2
Length of Chord of contact _ 2R _2x4x2 16
J2+R2 J16+4 20
64
square of length of chord of contact =5
Contrapositive ofif AcBandBc CthenCc D
(1)CzDorAgBorB¢C (2)CcDandA# BorBz C
(3)CcDorAzBandB « C (4)CcDor Az BorBz C

4)

LetP=AcB,Q=BcC,R=CcA
Contrapositive of (P A Q)—» Ris ~R—>~ (P AQ)
Rv(~Pv~Q)

Let y(x) is solution of differential equation (y? — x) j—i =1 and y(0) = 1, then find the value of x where

curve cuts the x-axis

(1) 2-e 2) 2 +e (3) 2 4) e

Sol. %+x:y2
dy

F.—el —e

x.e¥ = Iyz.ey.dy

=ylel— IZy.ey.dy

g
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= y%¥ —-2(y.e¥—e¥) + ¢
x.e¥ = y%e¥ —2yeY + 2¢¥ + C
X=y?-2y+2+c.e?

x=0, y=1
0=1-2+2+ 2%
e
c=-¢
y=0, x=0-0+2+(-e) (e
X=2-€
5 t
6. Let 61 and 02 (wheref1 < 82)are two solutions of 2cot?0 — ,—e+ 4=0,06 € [0, 2n) then Icosz 30d0 is
sin
0,
equal to
(1) Z @ 2 @ Z ) 2+
3 3 9
Ans. (1)
Sol.  2cot?0-——+4-0
sin©®
2
2cos” 0 5 420
sifo  sino
2co0s?0-5sin0+4sin?0=0, sind=0
2sin®0-5sin0+2=0
(2sin6—1)(sin6-2)=0
sine:l
2
g_T 5m
6’6
51/6 51/6
; jcosz39 do = '[ 1+cos66 4
2
n/6 n/6
. 51/6
=l{9+3'n69} _1 @_Ele(o_o) _14n_=n
2 6 .6 2/ 6 6 6 26 3
7. Let3+4+8+9+13+14+18+.......... 40 terms = S. If S= (102)m then m =
(1) 20 (2) 25 (3) 10 (4)5
Ans. (1)
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Sol.

Ans.

Sol.

Ans.

Sol.

S=3+4+8+9+13+14+18+19..........40 terms
—v— —_ Y—— —

S=7+17+27+ 37 +47 +......... 20 terms

Sy = %[2><7+(19)10] =10[14 + 190] = 10[2040] = (102) (20)

=m =20

If (36 Cm)x (k2 —3): ®C, 6, then number of ordered pairs (r, k) are —(where kel).

(1)6 ()2 (3)3
(4)
EXEQ(Z _3): 35

r+1 C, C,

k3= Lpe_g, !
6 6
r can be 5, 35

for r=5k=%2
r=35 k=413

Hence number of order pair = 4

2
Let 4a J‘e“’”x'dx =5then o =
e

(1) tn2 ) in2 3) fn%

(4) 4

4
(4) 3

g
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—a —20
:40{[1‘6 j—[e ‘1}:5 S 4(2-ev-e?)=5 Pute~=t
o o

= 42 +4t-3=0 =>@t+3)(2t-1)=0
= e %= l > o= In2
2
10. Let f(x) is a five degree polynomial which has critical points x = £1 and Iirrs[Z + @j =4 then which one
X—>! X
is incorrect.
(1) f(x) has minima atx = 1 & maxima atx = —1
(2) (1) —4f(-1) =4
(3) f(x) is maxima at x = 1 and minima at x = —1
(4) f(x) is odd
Ans. (1)
Sol.  f(x) = ax® +bx* + cx3

x—0 X 3

|m(2 M]:43 2+c=4 =>c=2
f'(x )—5r=\x4+4bx3+6x2
2 (5ax + 4ox + 6)

= 5a+4b+6=0

()=
1) = = 5a-4b+6=0

f=
b=0
6
a=-——
5
f(x) = x° +2x3

Minimal at x = —1
Maxima at x = 1
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11.

Ans.
Sol.

12,

Ans.

Sol.

13.

Ans.

If & b, ¢ are unit vectors such that 2+ b+c¢=0and A = a.0+b.¢ +

then (,d)=

3+2 (ab+bc+ca)=0
Lo -3
(ab+bc+ca) = >
:>X=ﬁ

2

= axb+axb+axb

d =3 (axb)

Coefficient of x7in (1 + x)"% + x(1 + x)° + x3(1 + x)8+........... +x10 is-
(1) 330 (2) 210 (3) 420

(1)
1
(1+x)1°{1—[XJ ]
1+x
S
1+x

(1414 x)" —x"]

1 1
(1+x) X(1+x)

=(1+x)"-x"
Coefficient of x”is ''C7 = "C4 = 330

c.

a

and d = axb+bxG+Cxa

(4) 260

Let o and B are the roots of x2 —x — 1 = 0 such that Px = of + B¥, k> 1 then which one is incorrect?

(1) Ps=P2x P3
(8) Ps=Ps—Ps4
(1)

(4) Pa= 11

(2) P1+ P2+ P3+ Ps+ Ps=26

g
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Sol.

14.

Ans.
Sol.

o®=5a+3

BS=5B +3

Ps=5(a+p)+6

~5(1)+6

Ps=11and Ps=a?+B2=a+ 1+ + 1

Po=3and Ps=a®+p3=20+1+2B+1=2(1)+2=4
P2x P3=12andPs=11 = Ps = P2 x Ps3

Let f(x) = x3 —4x2 + 8x + 11, if LMVT is applicable on f(x) in [0, 1], value of cis :

447
(2) 3 3) 3 3

4-7
) ——

(1)

f(x) is a polynomial function
it is continuous and differentiable in [0, 1]

Here f(0) = 11,f(1)=1-4+8 +11 =16

f'(x)=3x2-8x+8

f(1)-f(0) 16-11

f'(c) = =3c2-8c+8
1-0 1
= 3c2-8c+3=0
c. 8¢2ﬁ:4iﬁ
6 3
c= 4-\7 € (0,1)

3
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15. The area bounded by 4x2 <y <8x+12is -

Ans. (2)

Sol.
4x% =y
y=8x+12
4x2=8x + 12
x2—x-3=0
x2—2x—-3=0]
x2—3x+x—-3=0
(x+1)(x=-3)=0
X =-1
3
A= j(8x+12—4x2)dx
—1
8x?2 4x3 ° 4 4
A=2" +12x — = =(4(9)+36—36)—(4—12+—J =36+8—- —
2 » 3 3
_gp A _12-4 128
3 3 3
16. There are 5 machines. Probability of a machine being faulted is ik Probability of atmost two machines
3 3
is faulted, is (Zj k then value of k is
17 17 17
1) — 2)4 3) — 4) —
(1) 5 ) 3) 3 (4) 1
Ans. (3)
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Sol. Required probability = when no. machine has fault + when only one machine has fault + when only two
machines have fault.

o3 (=L

243 N 405 N 270 918 _ 459 _ 27x17
1024~ 1024 ~ 1024 1024 512 64x8

3)? 3V 17
—| xk=| =] x—
4 4) "8

k=
8
17. 3x + 4y = 1242 is the tangent to the ellipse X + y? =1 then the distance between focii of ellipse is-
a
1) 245 (2) 2J3 (3) 2v7 (4) 4

Ans. (3)
Sol. 3x+4dy=12+2
=4y =-3x+12 V2

:y:—%x+3 J2

condition of tangency ¢2 = a?m? + b?

18=a2.i+9
16
2 2 -9
16
a®=16
la=4
2
a 16 4
ae =£4 J7
4
.. focus are (iﬁ, 0)

... distance between foci = 2 \/7
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18. If z= [M] is purely real and 6 e (E,n] then arg(sin6 + i coso0) is -
4 —icos6 2

(1) —tan™ % (2) T —tan™ % (3) m—tan™ % (4) tan™ %

Ans. (3)
(3+isino) (4+icosH)

Sol. Z= - X -
(4 —icosH) (4+icos0)
as z is purely real = 3cosH + 4sin6 =0 = tanb = — %
arg(sin® + icosf) = « + tan™’ C(?—SG =m+tan™| - 4) n—tan™'| - 4
sind 3 3
19. ai, az, as .....as are in GP where a1 < 0,

9
ai+a2=4,a3+as=16, if Z 8; = 4, then A is equal to
i=1

(1) -513 (2) e (3) -171 (4) 171
Ans. (3)
Sol. ai+a=4=oar+arr=4......... (i)

as+as=16=air?P+air’=16....... (i)

l2+l =r’=4
;

r=+2

4
r=2, ai(1+2) =4 = ai= 3
r=-2, a1(1—2)=4:a1——4

Za:al ("1) 4)( ) %513)=4x

-2- 1
171
20. f yJi—x2 =k-xy1-y? and vy 1 =—l.Then d—yatx=lis -
2 4 dx 2
2 J5 J5 J5
1) — 2) - — 3) —— 4) =
)\/E ) 2 3) > (4) >

Ans. (3)
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Sol. X =

y,£+ 1 |_ -1 415
2
g V15| g[8 4
4 2
v V45 +1 B (1+\/4_5)
215 43
1 ‘\/g
Ay

21, Let X={x:1<x<50,x e N}
= {x: x is multiple of 2}
= {x: x is multiple of 7}
Then find number of elements in the smallest subset of X which contain elements of both A and B

Ans. 29
Sol. n(AuB)=n(A)+n(B)-nAnB)
=25+7-3
=29
5717). . . . . .
22. If 0(3 3 ?j is foot of perpendicular drawn from P(1, 0, 3) on a line L and if line L is passing through

(o, 7, 1), then value of a is

Ans. 4
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Sol.  Since PQ is perpendicular to L, therefore

P(1,0, 3)

(a, 7, 1)

(323519

20 10 98 112
—+

——-—+—=0
3 9 9 9
20 _24 =>a=4
3 9

23.  Iff(x)is defined in x e [_% 1)

l o] —1 +3x x#0
f(x) = <\ x % 1-2x Find k such that f(x) is continuous
k x=0

Ans. 5
Sol.  limf(x) |im(lzn(1+3xn - “m(ﬁn(1+3x)_zn(1—2x)J

x—0 x—0{ X 1-2x x—0 X X

— Iim 3/n(1+3x)  2(n(1-2x)
N 3x —2X

. f(x) will be continuous if f(0) = lim f(x)

x—0

]=3+2 =5

x—0

24, If system of equation
X+y+z=06
X +2y+3z=10
3X+2y +Az=p
has more than two solutions. Find (u — 2?)

Ans. 13
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Sol. x+y+z=6 ... @)
X +2y+3z=10 ... (2)
X+2y+Az=p ... (3)
from (1) and (2)
ifz=0=>x+y=6and x+2y=10
>y=4,x=2
(2,4,0)
ify=0=>x+z=6and x+3z=10

=z=2and x=4

4,0,2)

SO 3X+2y +AZ=p

must pass through (2, 4, 0) and 4,0,2)
SO 6+8=p=>u=14

and 12+20h=p

12+20=14=x=1
SO p—2A2=14 -1
=13

25. If mean and variance of 2, 3, 16, 20, 13, 7, x, y are 10 and 25 respectively then find xy

Ans. 124
Sol. mean =§=2+3+16+208+13+7+X+y=1o = x+y=19.....(0)
2
X.
variance o= ¥ ~(x)? =25
2 2
4+9+256+400+169+49+x“ +y _100=25
8
= xe+y?=113...... (i)

(x+y)2 = (19)2 = x2+ y2 + 2xy = 361 = xy = 124
(exact data is not retrieved so ans. can vary)

L] ™
graVIty Head®fficed D-3221, Indira Nagar Near Munsipulia, Lucknow (U.P) - 226016 - Contact®No.BM522-49540728/ ®935552255

Orienting Lutelligence


mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

