ravity

Orienting Intelligence

PART : MATHEMATICS

1. Let y = f(x) is a solution of differential equation ey(% - J =e* and f(0) = 0 then f(1) is equal to :

(1) n2 (2) 2 +/n2 (3) 1 +/¢n2 (4) 3 +/n2
Ans. (3)
Sol. eV=t
eyﬂ = ﬂ
dx  dx
dt

— —t =g
dx

F =l % e

te™) = Iex.e‘xdx

e X=Xx+C
Putx=0,y=0
ey X=X+ 1

y=x+/n(x+1)
atx=1,y=1+/n(2)

1 1 1
2. If o is a roots of equation x2 + x + 1 =0and A = Ll 1 o o?|then A% equalto:
B\,
o o
(A (2) A2 (3) A® (4) A*
Ans. (3)
] 11 11 1 1 100
Sol. A2=§1 o 0|1 o o?|=]|0 0 1
1 02 ol o® o 010
= At =1
= A%0 = A28 x A3 = A3
3. The six digit numbers that can be formed using digits 1, 3, 5, 7, 9 such that each digit is used at least
once.
Ans. 1800

Sol. 1,3,5,7,9
For digit to repeat we have 5C+ choice

6
And six digits can be arrange in %ways.
56
12

Hence total such numbers =
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

The area that is enclosed in the circle x2 + y? = 2 which is not common area enclosed by y = x & y2 = x

is
1
(1) 12(2475—1) (2) g(12n—1) (3) 12(6n—1) (4) s

(2)

Total area — enclosed area

.
2n—J.\/;—xdx %
0

0y3/2 )(21

2n—( 3 _?J
0

on—[2_1) 5 oo (1] 5 122

3 2 6 6

If sum of all the coefficient of even powers in (1—x + x2—x3........ X2 (1 + X+ X2 +x3 ... +x21) is 61

then n is equal to
(1) 30 (2) 32 (3) 28 (4) 36

1 1 1 (121 —1)

(1)
Let (I=x+x2....)(1+x+x2...... )=ao+ar X + ax®+......
put x =1
1(2n+1) =ao+ a1 +az+...... axn 0]
put x =-1
(2n+1)x1 =ao—ar + az+...... az e (i)
Form (i) + (ii)
4n +2=2(ao+ az +....)
=2 x 61
=2n+1=61=n=30

If variance of first n natural numbers is 10 and variance of first m even natural numbers is 16 then the

valueof m+nis
18

Var (1, 2, ........ ,n)=10=

. (n+1)(2n+1)_(n+1j2=10
6 2
=>n-1=120 =>n=11
Var (2,4,6,............, 2m)=16=var (1, 2,.......,, m) =4
>m2-1=48 > m=7=>m+n=18
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3 +3*" 12

7. Evaluate lim
x—2 % e
Ans. 72 3¢ -3
X
Sol. Put 32 =t
1o .
. 2 2
_ lim -3 _ lim 4(t° -9t _ lim 41°(3+1) _ 4><9><6=72
t->3 3 n 1 t—>3 3(—3 + t) t—>3 3 3
2t
8. If f(x) is continuous and differentiable in x € [-7, 0] and f'(x) <2 Vx e [-7, 0], also f(-7) = -3 then range
of f(-1) + f(0)
(1) [-5, 7] (2) (o0, 6] (3) (o0, 20] (4)[-5, 3]
Ans. (3)
Sol. Lets use LMVT for x e [-7, —1]
f(=D-f(=7) _,
(-1+7)
f(q% <2 =f(-1)<9
Also use LMVT for x € [-7, 0]
f(0)-f(=7) .
0+7)
Msz - £(0) < 11 £(0) + f(=1) < 20
9. If y = mx + 4 is common tangent to parabolas y? = 4x and x? = 2by. Then value of b is
(1) —64 (2) -32 (3)—128 (4) 16
Ans. (3)
Sol. y=mx+4 ... (i)
a 1 .
y2 = 4x tangent Yy=MX+ — =y=MX+ — ......... (i)
m m

from (i) and (ii)
1

4= —_=>m=—
m

Soliney = %x + 4 is also tangent to parabola x2 = 2by, so solve

x2=2b[x+16j

4
=>2x2—bx—-16b=0 =D=0=b°-4x2x(-16b)=0
=b2+32x4b=0

b =-128, b = 0 (not possible)

o P
raVIty Head®fficed D-3221, Indira Nagar Near Munsipulia, Lucknow (U.P) - 226016 - ContactMNo.EM522-4954072F 935552255 3

Orienting Lntelligence


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

10. If o and B are the roots of equation (k+1) tan2x — J2 A tanx = 1 — k and tan2 (a+B) = 50. Find value of

A
(1) 10 (2) 5 (3)7 (4)12
Ans. (1)
(k+1) tan? x — V21 tanx + (k-1)=0
tana + tanp = @
K+1
tana tanp = E
kK+1

J2
=oﬁzﬁzi
1_k—1 2 J2
k+1

tan (a+p)= (k1)
2
tan? (a+p) = % =50

A=10

11. Find image of point (2, 1, 6) in the plane containing points (2, 1, 0), (6, 3, 3) and (5, 2, 2)

(1) (6,5, -2) (2) (6,-5, 2) (3) (2,-3, 4) (4) (2, -5, 6)
Ans. (1)

x-2 y-1 z-6 -2(2+1-12-3)

s Y =6!51_2
2oy 2 29y 9= 6,52

Sol. Planeis x+y-2z=3 =

1

12. Let (x)k+ (y)k = (a)k where a, k>0 and % +[X)3 =0, then find k
X X

(1)
Ans. (2)

1 2 4
a3 () 3 (©) 3 (1) 2

Sol. k.xk—1+k.yk—1ﬂ=0
dx
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13. If  g(x) =x%+x—1and g(f(x)) = 4x2 — 10x + 5, then find f [gj .

1 1 1 1
1) - 2) -~ 3)—— 4) —
(1) > (2) 5 3) 3 4) 3
Ans. (2)
Sol.  g(f(x)) = f2(x) + f(x) — 1
2
g féj _42) 210245222
4 4 4 4
o) #(2)+1(2)-
4 4 4
- E_fZ[é)_’_f[é)_‘]
4 4 4
f2[§j+f[§j+ 1 =0
4 4 4
2
(3
4) 2
f[é} 1
4 2
14. If z=x +iy and real part [%): 1 then locus of z is

(1) Straight line with slope 2

(3) circle with diameter g

Ans. (3)
Sol. z=x+iy

(2) Straight line with slope —%

(4) circle with diameter %

2x —(2y +1)i

(2—1]_ (x=N+iy  (x=1)+iy

2z +i

R £z+1j 2x(x =1)+y(2y +1)
e - | =
22+ (2x)2 + (2y +1)?

T 2(x+iy)+i | 2x+(2y+1)i

2x —(2y +1)i
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15.

Ans.

Sol.

16.

Ans.

Sol.

S 2X2+2y2 —2X + Yy =4x2 + 4y? + 4y + 1 =S 2x2+2y2+2x+3y+1=0

=S X2+ Y2+ X+ gy+l=0 Circle with centre 13
2 2 2 4

r_\/1+i_l_\/4+9—8_£
- 16 2

4 16 4

If distance between the foci of an ellipse is 6 and distance between its directrices is 12, then length of
its latus rectum is

(1)4 (2) 32 (3)9 (4) 22
(2

2ae =6 and 3’ %:12

—ae=3 and 3R %:6

=a%2=18

2
b oal-a%?-18-9-9 LR =2 _2X9_3/

Ify = Jz(ta”a+§°t“)+ 1 when ae[s—“,n] then find 9¥ at o= "
1+tan’a  sirffa 4 do 6

(1)4 (2)2 )3 (4) -4

— J2cota +cosec?a = | 1+ cota| = -1 — cota

2cos® a 1
= - =+ -
sinocoso  sirfa

ﬂzcosec% = dy ata:5—nwillbe:4
a da 6
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17. If A(1,1),B(6,5), C ng are vertices of AABC. A point P is such that area of APAB, APAC, APBC are

1

equal, also O(% ] , then length of PQ is

|

(12 (23 (3) 4 (4)5
Ans. (4)
Sol. P will be centroid of AABC

18. (p—9q) A (Q— ~p) is equivalent to

(1) ~p @)p @) prqg (4) pvq
Ans. (1)
Sol.
P q p>q [P | a->"p |(P—=>q) A(p—>~q)
T T T F F F
T F F F T F
F T T T T T
F F T T T T

Clearly (p > Q) A (g — ~p) is equivalent to ~p

19. Find greatest value of k for which 49% + 1 is factor of 1 + 49 + 492 .....(49)125

(1) 63 (2) 65 (3)2 (4)5
Ans. (1)
(49)%° =1 ((49)%® +1)(49% —1)

Sol. =
48 48

20. If f(x) = |2 — |x — 3|| is non differentiable in x € S.Then value of Z(f(f(x)) is

xeS

Ans. 3
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Sol.

21,

Sol.

-+ f(x) is non differentiable atx =1, 3,5

T A(f(x)) = f(f(1) + £(f(3)) + f (f(5))
1+1+1

3

If system of equations
2x+2ay+az=0
2x +3by + bz =0
2X + 4cy + cz = 0 have non-trivial solution
then
(1)a+b+c=0
(2) a,b,c are in A.P.
(3) l,l,l are in A.P.
abc

(4)a, b, cinG.P.

For non-trivial solution

1 2a a

1 3b b[=0

1 4c ¢

(8bc — 4bc) — (2ac — 4ac) + (2ab—3ab) =0
-bc+2ac—-ab=0

ab + bc = 2ac

a, b, cinH.P.
T Vinar,
a b c
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22. If sum of 5 consecutive terms of 'an A.P is 25 & product of these terms is 2520. If one of the terms is —
1/2 then the value of greatest term is

(1) % (2) 16 )3 4)7
Ans. (2)
Sol. Let terms be (AT f& Ug) a—2d,a—d,a,a+d,a+2d.

sum AMhal=25 = 5a=25=a=>5
Product % el= 2520

(5-2d) (5 —d) 5(5+d) (5+2d) = 2520

= (25-4d?) (25-d?) = 504

= 625 -100d? —25d? + 4d* = 504

= 4d*-125d2 + 625 -504 = 0

= 4d*-125d% + 121 =0

= 4d*-121d2-4d2 +121 =0

= (d?-1) (4d2-121) =0

=d=4I1, d=+ u
2

d = +1, does not give _?1 as a term

1
S 2
.. Largestterm =5+2d=5+11=16

o.d

23.  Let d=oi+2]+pk
a lies in plane of b&&¢

b=i+] & c=i-j+4k

of @ bisectors angle between b & ¢, then

(1)a.k +2=0 (2 a.k +4=0 3)a.k -2=0 (4)a.k +5=0
Ans. (1)
Sol.  angle bisector canbe d= a=A(0+6) or a=pO-3)

- I-‘r] T+]+4R A 2 T s ~ A n 3 .

a=»x + = 3i+3j+i—j+4k | =—=| 4i+2j+4k

[ﬁ sﬁjsﬁ[ jri-ieak] =g g 4iv2i 4]

Compare with & =ai +2j+pk
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24.

Ans.

Sol.

2\

ﬁ =2=0=32

a=4i+2j+4k

Not in option so now consider a= u(ﬂ—ﬂj
2 32

a= L(3T+3]—?+]—4R)

3.2

3 N N »
=——(2i+4j-4k

3@( J )
Compare with & =i +2]+ Bk
4n P _3\/5
32 2
a=i+2j-2k
a.k+2=0
-2+2=0

1

Givenf(a+b + 1 —x) =f(x) ¥ x € R then the value of
(a+b)

b
jx[f(x)+f(x+1)]dx is equal to

b+1 . g }
) Jrooex @) Jtox+dx @ [t (@) [focrfax
a+1 a+1 2 )
(4)
1 b
1= (a+b)jx[f(x)+f(x+1)]dx ...... (1)

X—>a+b-x
b

- (ajrb).!<a+b_X)[f(a+b—X)+f(a+b+1—x)]dx
1 b
- (a+b)£(3+b—x)[f(x+1)+f(x)]dx ........... o

[- putx — x + 1 in given equation]
M +@

b
ol = J.[f(x+1)+f(x)]dx

®
raVIty Head®ffice® D-3221, Indira Nagar Near Munsipulia, Lucknow (U.P) - 226016 - ContactNo.2@®522-4954072F®935552255

Orienting Lntelligence

10


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

