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41.

Ans.

Sol.

42.

Ans.

Sol.

PARTI: MATHEMATICS
SECTION-I
[INTEGER] (Maximum Marks : 32)

m
2] . Then the value of — is:
n

. ecos(a“) o
£ lim =

Let m and n be two positive integers greater than 1. If ;75|

m

cos(ot")
. € €
ekuk fd nk kuiked i.kd m rfk n ,d (1) I cM g (greater than 1) A ;fn Olg% m —_(Ej

rcEdkekug:
n

2

m=>2 and n=>2

cos(a”)-1 _ ny 2n
im e(e ) ><(cos(a ) 1) a

a0 (cos(a”)—1) (a")’ "

a

cos(a)-1 ny
:eth[f—————DJXHmLEEELLJJtha““

a—0 (cos(a“) — 1) a—0 aZn a—0

1 . _
—exIx——xlima®"™
2 a0

: 2n-m
Now !11_1)13 a must be equal to 1.

] —
If O(’:J'(e‘)x+3tanlx) A

£12+9x2
0

. J dx where tan™' x takes only principal values, then the value of
+ X

(loge |l + (x| —S:Tnj is -

1 L 2
;fn oczj(;(e9x+3 fan X)(I?:zﬁ de tok tan' x doy e[; eluk (principal values) dk yrk g, rc

3
(bge |1+0t|—7nj dkefu g :

1 2
o :J'e9x+3tan’]x. 12+9§ dX
0 I1+x

- o= (e‘)x+3tan’lx )1
0

3n

9+—
= a=e 4 -1
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= ln(l+0c):9+%E

After :

1
o :je(9x+3tan’]x) 12+9)2(2 dX
0 1+x

Let9x +3tan'x =t

12+9x’
z)dx:dt - ( +f]dx=dt

1+x

= (94—
1+x

— o= Ie dt = (e )9+3n/4 O34 _q
3n (9+31/4)
Now loge|l+oc|—7:10g e -3n/4=9

[

43. Let f: R — R be a continuous odd function, which vanishes exactly at one pointand f (1)= =

>
Suppose that F(x) = If( )dt forallx e [-1,2] and G (x) = jt‘f t))| dt forallx e [-1,2].
. F(x) 1 (lj
If lim——=— then the value of f | — | is:
-1G(x) 14 2

1
eluk fd f: R - R ,d Irr fote Qyu g feldk elu doy ,d fcln 1 gh "K; gkrk g rfk £(1)= 5 gA

X

eluk fd IHa x e [-1,2] d fy, F(x)=[f(t)dt o M x e[-1,2]d fy, G (x)= jt\f t))| dt gh

B F(x) 1 1
;fn XIE}G(X) g gref dk ek g :
Ans. 7

Sol.  F(x)= [ f(t)dt=[f(t)dt

G(x) = j t| f(f(t))]dt= j t| f(f(t))dt

imM
x—1 G(X)
fx 1

L hospltalS S m 14

Matrix JEE Academy : Opposite Reliance Petrol Pump, Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 2



Matrix JEE-(Advanced) 2015 PHYSICS

MATRIX JEE Academy

)

44. Suppose that p,q and 7 are three non-coplanar vectors in R*. Let the components of a vector § along and

N | —

p,q and 7 be 4,3 and 5 respectively. If the components of this vector § along (—p+q+T7), (p—q+T)

and (—p—q+T) arex, y and z respectively, then the value of 2x +y +z is:
etuk fd R3e] p,q Vkj 7 riu vleryh; Ifn'k gA efuk fd Ifn’k 5 d %vd Gekxr In"% p,q ,0 7
d vufn'k et 4,3 vij 5gA ;i 5 d Avd Bekxr In"lk (-p+q+7), (P—G+7) ,0 (-p—q+T)
d vufn'k @e' x,y vkj zg] rc 2x +y+zdkelu g:

Ans. Bonus

Sol.  This question in seem to be wrong but examiner may think like this

S=4p+3q+571
S=X(=P+ G+ D)+ (-G D+ 2(-- G+ )
-x+ty-z=4 .. (1)
X-y—-z=3 .. (2)
xtytz=5 ... 3)
add (1) and (2)
22=" Z_—Z
—2z= = >
2x=38 = x=4

2x+y+z=2(4)+1=9
' knm) .. (kn .
45. For any integer k, let Ok = COS El +1sm el ,where j = \/_1 . The value of the expression

12
Z_:l|0‘k+1 _ak|

3 is
2 |0‘4k71 - 0‘4k72|
k=1

12

- - > |°‘k+1 - 0‘k|
_— . k=1
fdlh Hh 1.kd k d fy,, %% =C05(7j+15m(7),tgk i=J—1 0Arci;td 3 dk
. |0‘4k71 _0‘4k72|
eku gA
Ans. 4
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2kn 2kn 2111"
Sol. o, =CcosS——+18in——=¢
14 14
12 i2(k+)m i2km 12 12i
Z e 4 _el4 Z eld —1
=1 k=1 12
Now 3 1(4k D 1(4k 2)11: T 5| i _?_4
S Sl i
k=1 k=1

46. Suppose that all the terms of an arithmetic progression (A.P.) are natural numbers. If the ratio of the sum of the

first seven terms to the sum of the first eleven terms is 6 : 11 and the seventh term lies in between 130 and 140,

then the common difference of thisA.P.1s :

ekuk fd ,d lellrj J.k (arithmetic progression (A.P.)) d I in %u 1.kkd gA bl Bellrj J.kve ;fn igy
lkr (7) ink d ;kx vkj 1gy X;kjg (11) ink d ;kx dk vuikr 6: 11 g rFik Bkrok in 130 vkj 140d chp e

fLFkr g, rc bl lellrj J.kv d Bko VUrj (common difference) dk eku g :

Ans. 9
S _6
7
5[2a+6d] 6
11 Gi 130 <a+6d< 140
Uioari0q) 11 OV e
2
7(a+3d) 6

11(a+5d) 11
7a+2ld=6a+30d = 130 < 15d < 140
a=9d Henced=9
a=381

Henced=9

Alternative :
Letthe APbea,a+d,a+2d,
wherea,de N

S, 6
Giveng =7y and 130<a+6d<140 ... )
11
7
5{2a+6d} 6
= =
Weoavioqy !
2
14a+42d 6
- _

22a+110d 11
—  154a+462d =132a+ 660d
—  22a=198d
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47.

Ans.

Sol.

48.

Ans.

Sol.

MAT!:?E)E JEE Academy
99d
a=—-= 9d
= 11
) = .. 130<9d+6d<140
= 8.6<d<93
d=9

The coefficient of x° in the expansion of (1+x) (1+x?) (1+x3).... (1+x'%)is :
(1+x) (1+x2) (1+x3).... (1+x') d foLrkj e x° d x.kd dk eku g :

8

9=(0,9)(1,8),(2,7),(3,6), (4,5)#5 cases

9=(1,2,6),(1,3,5), (2, 3, 4) # 3 cases

total =8

2 2
Suppose that the foci of the ellipse % + y? = lare (f,, 0) and (f,, 0) where f, >0 and f, <0. Let P, and P, be

two parabolas with a common vertex at (0,0) and with foci at (f , 0) and (2f,, 0) respectively.

Let T, be a tangent to P, which passes through (2f,, 0) and T, be a tangent to P, which passes through (f,, 0).

1 2
Ifm  is the slope of T, and m, is the slope of T, then the value of [_2 +my J is :
my

2 2
ekuk fd ik olk %ﬂ? =1 dh udi;k (foci) (£, 0) VK (£, 0)g] Egk £ >0 Vij £, <0 gA eluk fd
P, ,0 P, nkijoy; (parabola)g fudh ukftk;k @ek (f,, 0) ,0 (2f,,0) g rkk nkuk d "K'k (vertex) (0, 0) gA
ekuk fd P o Li*k j[& T, fcUn (2, 0) ,0 P, dh Li*k j[& T, fcUn (f,0) I xtjrh gA ;fn T, dh 10.krk (slope)

1
m, gk Vij T, dh fo.krk m, gk, rc (Fﬂni] dk elu g :

1

4
2
e’ =1—b—2=1—§:i
a 9 9
2 . ..
e =§ focii (2,0)(-2,0)
P,y =8x,
y=mXx+—
1
0=-4m, +—
ml
= 4m; =2
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49.

Sol.

50.

MAT!:?E)E JEE Academy
p,: y?=—16x
4
= y 2 m,
., 0=2m, -+
m,
= 2m; =4

1
—+m; =2+2=4
1

PART II : MULTIPLE
SECTION-I (Maximum Marks : 32)

. 1 6 (4
If & =3sin”" (Hj and B =3cos™ (5) where the inverse trigonometric functions take only the principal
values, then the correct option (s) is (are) :
[ 6) . -1 4 . : : : ,
;fn oo=3sin 11 wkj B=3cos 9 ) tok 1fryke fdk.ert; Qyu (inverse trigonometric functions)

doy e[ ; eku (principal values) gh yr g, rc Igh dFku g (9):

(A)cosB>0 (B*)sin3>0 (C*cos(a+PB)>0 (D*)cosa>0
6 6 4 4
o =3sin"'—>3sin”' — =3cos ' —>3cos ' —
11 12 and P 9 8
= a>l & B>m
2
3n
a+pB>—
= B 5

Let E, and E, be two ellipses whose centers are at the origin. The major axes of E and E, lie along the x-axis

and the y-axis, respectively. Let S be the circle x>+ (y— 1)>=2. The straight line x + y = 3 touches the curces

242

S,E, and E, at P, Q and R, respectively. Suppose that PQ =PR = = Ife, and e, are the eccentricities of

E, and E, respectively, then the correct expression (s) is (are) :
ekuk fd E, vkj E, nk ni%olk g feud din eyfclin gA E VKj E, dn nik v{lk; ekt x-vik vij y-vik 1 fLFr
gA eluk fd S:x2+(y—1)2=2,d olk gA Bjy j[i x +y=3, 0@k S, E VKj E, dk @e' P,QVkj Rj LI

22

djri gA etuk fd PQ=PR = Tz 0A ;fne Vkj e, @e’k E, vkj E, dh mRdinrk (eccentricities) g] rc g

dFu g (9):

o0 |

2 2 43 \/7 2 2 \/§
*¥) el +e5 =— *) € +€, =—— e; —e5|= D =—
(A¥) € +¢; 40 (B¥) &1 1€ >J10 (C)‘ 1 2‘ (D) €&, 4
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2 2
X y
Sol. E —>—F+5=1
a’ b’
2 2
X y
RV

Now as x +y=13is atangent
a?+b*=A’+B>=9

Now point P is

X2+ (2-x)*=2
2x2—4x+2=0

x=1

soPis(1,2)

sHAEH
points Q & R are 33 33

Now (é,ij lieson E, so 252 + 16 =1
3°3 92’ 9(9-a’)
= 225-25a’+16a’=9a*(9—a*) =  225-9a’=9a*9-2a?
= 25-a’=a*9-2a%
= a*-10a>+25=0 = a’=5sob*=

2
¢, =

!
5
8 .
Now g lies on E,

wlr—

TSN
9-A?+64A2=9A%(9-A?
1 +7A2=A?=9A%>-A* = A*=2A2+1=0 = A’=1s0B*=8
e; = 3

51. Consider the hyperbola H : x*—y*=1 and a circle S with center N (x,, 0). Suppose that H and S touch each
otheratapointP (x,,y,) withx > 1 and y, > 0. The common tangent to H and S at P intersects the x-axis at
point M. IF (/, m) is the centroid of the triangle APMN, then the correct expression (s) is (are)
eluk fd H: x>~y2=1,d vfrijoy; (hyperbola)g Vkj S ,d olk g fEldk din N (x,, 0) gA ekuk fd H vij
S ,d nlj difein P (x,,y,) ij Li'k djr o] tgk x,>1Vij y,>0gA fcln P ij] Hvij S di BieW; Lik
J [k x-v{k dk fcUn M 1j 1frPNn djrh gA ;fn (/, m) =€ APMN dk dUnd (centroid) g] rc Igh dFiu g

9:
di 1 dm ___ X
(A 4x, 1- 32 forx,>1 (B*) dx, 3(@_1) forx, > 1
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d/ 1

dm 1

= e am _ 2
©) dx, +3X12 forx >1 (D*) dy, 3 fory >1

Sol.
(6]
Equation tangentto Hat Pisxx —yy =1
1
l_X1+X2+X1 m:h:—'xlz_l
- 3 3 3
dy _dy 5 _X%TX% 3
now, dX HatP dX b — y1 y1 —Y XZ = 2X1
1
So, [ =x,+—
1
A1 dm_1dm 1 x,
dx, 3x; 'dy, 3'dx, 3 X! -3
52. The option (s) with the values of a and L that satisfy the following equation is (are)
47
j e' (sin6 at +cos” at)dt
0
K =L?
fet (sin6 at +cos” at)dt
0
futufyf[kr e I arfik L d dku Bk (1) eku Detdj.k
47
j e' (sin6 at +cos” at)dt
0
* =L?
fet (sin6 at +cos” at)dt
0
4 4n
e -1 e +1
A*)a=2 L= B)a=2, L=
(A%) e —1 ®) e +1
4 4n
e -1 e +1
C*)a=4,L= D)a=4,L=
) e"—1 (D) e"+1
T 2n 3n 4n
Sol. [ = Ie‘ (sin6 at+cos’ at)dt +I e' (sin6 at +cos’ at)dt +I e' (sin6 at +cos’ at)dt +J. (sin6 at +cos’ at)dt
0 n 2n

3n
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53.

=(l+en+e’™+ e”)J. e' (sin6 at +cos’ at)dt
0

e’ —1

1
L=lt+e"+e’m e’ ==
I, e" —1

Letf, g:[-1, 2] = R be continuous function which are twice differentiable on the interval (—1, 2). Let the
values of fand g at the points —1, 0 and 2 be as given in the following table :

ekuk fd f, g: [-1,2] > R Irr Qyu g tk dh virjky (-1, 2) e nk ckj vodyuh; (twice differentiable) gA ekuk
fd fvij gd el feinvk —1, 0 vkj 2 ij futu Ikj.k e n'k, x, g :

x=-1

x=0

x=2

f (x)

3

6

0

g (x)

0

1

—1

Sol.

54.

In each of the intervals (-1, 0) and (0,2) the function (f— 3g)" never vanishes. Then the correct statement(s)
is (are)

;in 1R;d virjky (-1, 0) vij (0,2) e Qyu (f—3g)" dHh Ha *iU; dk eku ugh yrk g] rc Igh dFu g (9)
(A) f'(x) —3g'(x) = 0 has exactly three solutions in (-1, 0) U (0,2)

(B*) f'(x) — 3g'(x) = 0 has exactly one solutions in (-1, 0)

(C*) f'(x) - 3g'(x) = 0 has exactly one solutions in (0,2)

(D) f(x) —3g'(x) =0 has exactly two solutions in (-1, 0) and exactly two solutions in (0,2)
(A)(-1,0)U(0,2) €] f(x)—-3g'(x)=0d riu gh gy (exactly three solutions) ¢

(B*) (-1,0)d wrjky e f(x)-3g'(x)=0dk ,d gh gy gA

(C*)(0,2) e] f(x)-3g'(x)=0d ,d gh gy (exactly one solutions) ¢

(D) f'(x) - 3g'(x)=0dk (-1,0) e nk gh gy (exactly two solutions) g Vkj (0,2)e nkgh gy ¢

Let h(x) =f(x)—3g(x)

h(-1)=3
h(0)=3
h(2)=3
But since h"(x) =0 has no root in (-1, 0) & (0, 2) therefore h'(x) = 0 has exactly 1 rootin (—1, 0) & exactly 1
root in (0, 2)

} = h'(x) =0 has atleast one root in (—1, 0) and atleast one root in (0, 2)

T
Let f(x)="7tan®x + 7 tan® x — 3 tan* x — 3 tan’ x for all x € (—— —J . Then the correct expression () is

2°2
(are) :
elut fdl TH x e (—gg} d fy,] f(x)=7 tan® x + 7 tan® x — 3 tan* x— 3 tan> x g] rc Igh dFiu g (g):
/4 1 /4
f(x)dx=— f dx=0
(A%) gx (x)dx = B4 g (x)dx
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/4 1 /4
(C) I xf(x)dx:g (D) j f(x)dx =1
0 0
Sol.  f(x)=(7tan’x — 3tan’x).sec’x

55S.

Sol.

56.

1

f(x)dx = [(7t° =3¢ dt = ('), =0

0

O i |7

T

6 242 _
Now jxf(x)dx:j.( t H3t )""“; Lt
0

0

1
(t7—t3).1+t2 dt

:(tan’l t(t’ —t3)); -

o —

192x° 1 1
Let f' (x)= ———— forall x € R with f (—jzo. if m< [ £(x)dx <M then the possible values of
2+sin” X 2 1/2

m and M are :

192x3 1 1
elul fd i x € Rd fy,] £ ()= ——>— o f[—j=0gA :fn m< [ F(x)dx<M ¢ m vij
2 +sin” mx 2 12

Md Igh IHo elu g (9):

N | =

1
(Am=13,M=24 B)m=,.M (O)m=-1,M=0 (D*)m=1,M=12

3
Fi(x) = 192x vx eR:f
2 +sin*(nx)

|~

j 0
Now 64x’ <f'(x) <96x’Vx € {%, 1}

So 16x* —1<f(x) < 24x* —%VX e[%,l}

Eﬂ_l< If( )dx <ﬁ 31 3

532 2 532 4

1/2

26 _ | 78
= 05 _[ f(x)dx < 50 hence(D)

1/2

Let S be the set of all non-zero numbers o such that the quadratic equation ax? —x + oo = 0 has two

distinct real roots x, and x, satisfying the inequality | x, —x, | < 1. Which of the following intervals is (are) a
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subset (s) of S ?

ekuk fd Smu IHh "W;rj (non-zero) okLrfod B[ ;kvk o dk BePp; (set) g ftud fy, f}%rh Behdj.k
ax’—x+o=0d nk fofllu okLrfod ey x, vkj x, vIlfedk |x, —x,|<1dk Ir'V djr gA futufyf[kr
virjkyk e 1 dkullk (I) lePp; Sd millePp; g (9)?

e I

Sol.  (x,+x,)" —4x,x, <1

(1) & (2)

ae(_i LJU(L Lj
2’5 572
Paragraph for Question 57 to 58

Let F : R —> R be a thrice differentiable function. Suppose that F (1) =0, F (3) =—4 and F'(x) <0 for all x
€ (1/2,3). Letf (x) =xF (x) forallx € R.

elukfd F:R—R ,d Qyu g tk riu ckj vodyuh; (thrice differentiable) gA ekuk fd
F(1)=0,F(3)=—4 vk I x € (1/2,3)d fy,] F'(x) <0 gA ekuk fd BH

x e Rd fy,] f(x)=xF (x) gA

57. The correct statement (s) is (are)
futufyf[kr e 1 Igh dFu g (9)
(A*)f'(1)<0 (B*)1(2)<0
(C*)f(x)#0foranyx € (1, 3) (D) f'(x)=0forsomex € (1, 3)
(A*)f(1)<0 (B*)1(2)<0

C*) fd I Hh x e (1,3) d fy, f(x)=0 MD)dN x e (1,3) d fy, f(x)=0
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Sol.

58.

Sol.

59.

f'(x) =xf"(x) +f(x)

= f()=f()+R1)=f'(1)<0 = (A
f(2)=2f(2) <0 = B
forx e (1,3), f'(x)=xf'(x)+f(x)<0 = (O

3
, 3
If .[ x’F (X) dx =_12and J’ <°F "(x) dx = 40 , then the correct expression (s) is (are)
1
1

3
i [XPF(X)dX =212 ij [xPFr(x)dx =40 8. rc 1gh dfiu g (@)
1
1

3
(A) 9F'(3)+f'(1)-32=0 B) [f(x)dx=12
1
3
(C*) 9F'(3)—1£'(1)+32=0 (D*) Jf(x)dx=~12
1
[xfedx=40 (X' - [3xf (x)dx =40
- [x*F1(x) ~xf(x) | ~3(-12) =40
- 9f'(3)— 3f(3) — £'(1) + (1) = 4
- 9f'(3) +36 - (1) +0=4 - 9f'3)—f'(1)+32=0 =
- [x*fiedx=-12 - [x*f(x)] - [2xf(x)dx =-12
N —36—2jf(x)dx:—12 N jf(x)dx=—12 N

Paragraph for Question 59 to 60

©)

(D)

Letn, and n, be the number of red and black balls respectively, in box 1. Let n, and n, be the number of red

and black balls, respectively, in box II.

ekuk fd ckDI Te n, yky xn vkj n, dkyt xn gA efuk fd ciDI 11 e n, yky xn Vvkj n, dkyh xn gA

One of the two boxes, box [ and box II, was selected at random and a ball was drawn randomly out of this

1
box. The ball was found to be red. If the probability that this red ball was drawn from box Il is =, then the

correct option(s) with the possible values of n ,n,,n, and n, is (are) :

ckDl Tvkj ckDl Tre N, ;knPp;k (atrandom) ,d ciDl dk puk x;k vkj b1 pu g, ciDl 1] ;knPp;k ,d xn

1
fudkyh x;0A ;g xn yky jx dh ikb x;0A ;fn bl yky xn d ciDl 11 I fudky thu dh ikf;drk 30 rC

futufyffkr e 1 n,n,,n, vkj n,d Igh BHo eku g (9):
(A*)n, =3,n,=3,n,=5,n,=15 (B*)n, =3,n,=6,n,=10,n, =50
(C)n,=8,n,=6,n,=5,n,=20 (D)n,=6,n,=12,n,=5,n,=20
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Matrix JEE-(Advanced) 2015

MAT!:?E)E JEE Academy
Red —> 1, Red — n,
Sol. Box-I< Box —-1I <
Black — n, Black — n,
1 1
P(R) =~ — g
2 n+n, 2 n,+n,
1 n L
R(II/R) = 2 nath, =
1 n, 1 n3 n, n3
- +— +

60.

Sol.

2 n+n, 2n;+n, n,+n, n,+n,
byoptionn =3,n,=3,n,=5,n,=15

5

20 _.n 14 1
3,5 1,1 47241 3
6 20 2 4

P(I/R) =

A ball is drawn at random from box I and transferred to box II. If the probability of drawing a red ball from box

1
L, after this transfer, is —, then the correct option (s) with the possible values of n, and n, is (are)

ckDl Te I ;knPp;k (atrandom) ,d xn fudkyh tkrh g vkj ml ciDl e ifrLRkfir (transfer) dh Ekrh gA

1
;in bl afrLRkiuk d ckn] clDl Te 1 ,d yky xn fudkyu dh ikf; drk 39.1C futufyffkr e I n vij n,
d Ign IHo eku g ()

(A)n,=4andn, =6 (B)n,=2andn,=3
(*C)n,=10and n, =20 (*D)n, =3 andn,=6
(A)n,=4rfkn,=6 (B)n, =2 rfkn,=3
(*C)n, =10 rFk n,=20 (*D)n, =3 rRkn,=6
n, n, -1 n, n, 1
: . + . =—
Given n,+n, n,+n,-1 n+n, n+n,-1 3

3(n12—n1 +nn,)=(n, +n,)(n, +n, -1

3n,(n,+n,-1)=n, +n,(n,+n,-1)

2n1 =n,
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