Matrix JEE-(Advanced) 2018

MATRIX JEE Academy PAPER-2
PART III : MATHEMATICS
SECTION-I (Maximum Marks : 21)
® This section contains SEVEN Questions

® Each question has FOUR option [A], [B], [C] and [D]. ONLY ONE of these four options is correct.

® For each question, darken the bubble corresponding to the correct option in the ORS

® For each question, marks will be awarded in one of the following categories.

® Full Marks :+3 If only the bubble corresponding to the correct option is darkened
Zero Marks :0 If none of the bubbles is darkened
Negative Marks : —1 In all other cases

1. For any positive integer n, define f : (0,0) —R as

n -1 1
f.(x)= zj:l tan (1 Tt ) l)j forall x € (0, o).

T
(Here, the inverse trigonometric function tan'x assumes values in (_ 5 Ej j

Then, which of the following statement(s) is (are) TRUE?
(A) Z; tan’ (£,(0)) =55 (B) Z}: (1+£,(0))sec® (£,(0)) =10

o , 1
(C) For any fixed positive integer n, )1(1_{1% tan(f, (x)) = 0

(D) For any fixed positive integer n, lim sec’ (f,(x)) =1

fep=it Y greresred quite n & o), f @ (0, 0) > R,

n _1 1
f.(x)= zj:ltan (1+(x+ Dot l)j T x e (0, 0) B ford,
(tan"'x, (—%%jj H A gRT HRa B |) 79 F=felRad § 9 19 a1 (H) e I B €) ©
(A) Y tan’ (£,(0)) =55 B) 2., (1+1£,(0))sec’ (£,(0)) = 10

. 1
(C) feret ft forerey ererestas qoifes n @ fordy, lim tan (£, (x)) =

(D) forsit 1 Frarct ereiTcep quries n & ferd), lim sec’ (f,(x)) =1
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Sol.

Sol.

f (x)= i tan™’ [ ! j

= 1+ (x+ j)(x+ j—-1)

1
1+(x+n)> 1+x

f(x)=tan! (x +n)—tan'(x) =  [.(X) ;

£,(0)=tan™! (n) = tan? (tan~'n) =n?
(A)  Zeroisnotindomain

(B)  Zeroisnotin domain
for optionC & D

limf (x)=limtan'| — =0
x> x> 1+ x(n+x)

limtan(f,(x))=0 & lim sec’(f, (x)) =1

Let T be the line passing through the points P(-2, 7) and (2, -5). Let F be the set of all pairs of circles (S, S,)
such that Tis tangent to S at P, and tangent to S, at Q, and also such that S, and S, touch each other at a point,
say, M. Let E, be the set representing the locus of M as the pair (S, S,) varies in F,. Let the set of all straight
line segments joining a pair of distinct points of E | and passing through the point R(1, 1) be F,. Let E, be the set
of the mid-points of the line segments in the set F,. Then, which of the following statement(s) is (are) TRUE?
(A) The point (-2, 7) liesin E| (B) The point (4/5, 7/5) does NOT lie in E,

(C) Thepoint (1/2, 1) liesin E, (D) The point (0, 3/2) does NOT lie in E,

771 o6 T, fa=gali P(-2, 7) 3R Q(2, —5) ¥ oRA drell X1 & | 411 fob F, S 9eft g1 i (S, S,) bl wq=erd &
X T, S, & g PRIARS, & fdg QR 2 g S, 9 S, Teh g¥R ! fawg, #111 feb M, oR wuref &bl
g IS g (S, S,), F ¥ faaRd over 8 a1 /1 i aqeer E,, favg M & favguer &l qoiiar 8 | /1 {3 F, 9 el
US| Bl T &, Sl fdg R(1, 1) 9 IoiRall € G E, & <1 =1 fIegaii & g 1 Sirsdl 8 | A1 B E,
e F o erEvel & Hed fagell & ey & | a9 fr=iferad 9 @ a9 91 (W) o[ A & (B) ?

(A) g (-2, 7) aq=e E A Rer & (B) fa=g (4/5, 7/5) \iqeera B, 5 Rerd &1 &
(C) g (1/2, 1) wq== E, 4 Rerc & (D) fa=g (0, 3/2) W= B, ¥ Rerd 7€l &
90°-6 gp°—¢
A(=2,7) } \ B(2,-5)
0 0
0 » C>
Ci9 P

S,
Si

T
Note that ZAPB = > hence locus of Pis (x +2)(x —2) + (y—=7)(y +5)=0
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Q.3

Sol.

d+y*-2y-39=0 ... E
Locus of mid-points of chords passing through (1, 1) is
h+K-(1+k)=h?+k*>-2K

= h?+K2-2K-h+1=0

HenceE, isx*+y’—x-2y+1=0

b,

Let S be the set of all column matrices b, such thatb,b,,b, € R and the system of equations (in real

3

variables)
—Xx+2y+5z=b,
2x -4y +3z=b,
X—2y+2z=b,

has at least one solution. Then, which of the following system(s) (in real variables) has (have) at least one
bl

solution for each b, eS?
b,

bl
o1 5 S ot el e e | 02 &1 e & f5a U b, by, b, € R IR aRKifde @RI dTel FHIBROT

3

T

—X+2y+5z=b,

2x—4y+3z=b,

X—2y+2z=b,

B HH A HF Uh gd © | 79 FrfalRad arafds ==t arel el § 9 f5d (@1 ) far (Fraral) o f gade
bl
b,

eSHTMFAAFTATH &R ?

b,
(A)x+2y+3z=b,4y+5z=b,andx +2y + 6z =b,
(B)x+y+3z=b,5x+2y+6z=b,and 2x-y-3z=b,
(C)—=x+2y-52=b,2x -4y +10z=b,and x - 2y + 5z = b,
(D)x +2y+5z=b,2x+3z=b,andx +4y—-5z=b,
A =0 so for at least one solutions A =A =A, =0 = b +7b,=13b, ... (1)
option (A)A#0 = unique solution = option (A) is correct
option (D) A#0 = unique solution = option (B) is correct
option (C) A=0 = equations are X—2y+5z=-b,

b
X—-2y+5z=—=
Y 2
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Xx—2y+5z=b,
There planes are parallel so they must be coincident
b
= -b, = 72 = b; which satisfies equation (1) forallb,,b,,b, = option (C)is correct.
I 1 1
option(B) A=|5 2 2/=0. AlsoA =0
2 1 1

For infinite solutions, A, and A, must be 0

1 b 1
5 b, 2/=0 _ . P .
= 2 = -b,—b,+3b, =0 which does not satisfy (i) forall b , b, b, so option(s)
2 b, 1
wrong
1
4. Consider two straight lines, each of which is tangent to both the circle x* +y* =— andthe parabola

2
y>=4x. Let these lines intersect at the point Q. Consider the ellipse whose center is at the origin O(0, 0) and
whose semi-major axis is OQ. If the length of the minor axis of this ellipse is /2 , then which of the following
statement(s) is (are) TRUE ?

1
(A) For the ellipse, the eccentricity is ﬁ and the length of the latus rectumis 1

1

1
(B) For the ellipse, the eccentricity is ) and the length of the latus rectum is )

1 1
(C) The area of the region bounded by the ellipse between the lines x NG andx=11s 1 ( )

1 1
(D) The area of the region bounded by the ellipse between the lines X = ﬁ andx=11is 16 (7T - 2)

T & WX Y@l W AR i, R | U, 99 X2+yz=% 3R WRaTd &FI R E1 Wl & | 911 fb 3

@ g Q WR Ufi=ss Rl 8 | U V¥ Srdge WR R SIS e o Jefdwg W 8 31k T
srei—Taie OQ © | Al 39 Seg< & 7Y &l DI =S (/7 &, T F=leIiRad H | B AT () AT T & (8) ?

1
(A) SEad B Il 7z 2 3R A1fHer Siar & o= 1 8

1 1
(B) <€ @l Sl N 2 IR AT Shar &1 =TS ) 2
1 1
¥ = T = = Nt ) - — _2
(C) XTI x Nk 1 & 9ra <refgd g1 uRag &3 &1 a5ha 4\/5(75 ) &
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1 1
P X = —— -1 3 gy R = BT &% — (7 -2
(D) ¥@maii X o ax=1 QrEg< gRT YRS &f & 16( ) 2

Sol. 2

0+0+i 1
miy_

T |

= m*+m?’-2=0

= m==x1

Equation of common tangentsarey=x+1 & y=—x—1
point Qis (-1, 0)

2 2

X
Equati fellipseis —+——=1
quation of ellipseis ==+
Ay e=fimlo L o r2E
A) NG =T

©) (1 ,0)\\:»%(1 0
1
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5. Lets, t, r be non-zero complex numbers and L be the set of solutions z=x + iy (X, yeR,i=+-1 )

of the equation sz + tZ + r = 0, where z = x —1y . Then, which of the following statement(s) is (are) TRUE ?
(A) If L has exactly one element, then |s| #|t|

(B) If |s| = t|, then L has infinitely many elements

(C) The number of elementsinL N {z:|z—1 +1|=15} is at most 2

(D) If L has more than one element, then L has infinitely many elements

HHA{E s, t, 1 RITR A T3 3R L AHBRY 57+ 7 +1=0 D EA z=x+1y (x,yeR,i:\/—_l)
P A B, TRl Z = x —iy | T9 F=fRad 3 & &4 91 () Fo 93 8 (B) ?

(A) I L # 31 U 3/9ud B, A9 3| |t

(B) At |s| = |t], T4 L ¥ 3= 37a3@ &

(O LN {z:|z—1+i|=5) ¥ 3rauai & IfAHTH A=A 2 §

(D) afe L # U% ¥ SIIGT 31944 &, 99 L # 319+ 3199d &
Sol.  sz+tz+r=0,Zz=x-1y

SZ+tz+r=0

(1) +@2)

(t+35)Z+(s+ t) z+(r+T) =0
(t+3)Z+(s— ) z+ (r-17) =0
Forunique solution

t+5 s+t

t—s s—t

On solving the above equation we get
[t]#]s]

option (A) is correct

Lines overlap if

t+S  t+s r+

r+71
t—-s s—-t r-T1
[t]=]s] E

[t]=]s]
- If|t|=]s]|, lines will be parallel for sure but it may not be coincident

For option (C) if element of set L represent line, then this line and given circle can have maximum two common
points so option (C) is correct

6. Letf: (0, 1) > R beatwice differentiable function such that

lim f(x) sint— f(t) sinx

t=x t—X

=sin’X forall x € (0, 7).
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If f (%) =— % , then which of the following statement(s) is (are) TRUE ?

(A ( j PN

4

B) f(x)< %—xz forall x e (0, 7)

(C) There exists o € (0, ) such that f'(a) =0

(D)f( j”(zj ’

A& £ (0, 1) > R TP VAT fg3ra@mata hed g fh
lim f(x)sint— f(t) sinx

t—X t—X

=sin’x g1 x e (0, 1) @ R |

afe f(%):—%,mﬁmﬁf@ﬂﬁﬁaﬁqw@)zﬁuﬁw%(?)?

(A ( j w2

(B) f(x)<’%—x2 @ x e (0, 1) D for
(C) T W o, € (0, ) &1 3R & s ol (o) = 0

o {35

Sol. lim f(x)sint—f(t)sinx Csin’x

X—X t—X

f(x)cosx—f'(x)sinx

=1
sin” x
()
sin X
f(x) T T
——=-X+cC fl—|=—— =
Sinx (6) B = c=0 =

(A)  fx)+f"(x)=-2cosx

f(ﬁjﬂ”(ﬁj =0

2 2
(-

®) 4) a2

(C)  1(x) continuous and differentiable and f(0) =f(x)=0
Using LMVT f'(c) =0 for some x € (0, 1)

f(x)=—xsinx
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4
D) gx)=—xsinx+ x’ —%
gx)=1'(x)+2x —2%
g" (x)=1"(x) +2x -2x>
g"(x)=3sinx+xcosx—4x=3(sinx—x)+x (cosx—1)
= g"(x)<0 = g"(x) is decreasing
forx>0 g'x)<g"'0) = g"(x)<0
hence g'(x) is decreasing
forx>0 gx)<g'0) = g'(x)<0
hence g(x) <0
forx>0 g(x)<g(0) = g(x)<0

4

Hence f(x) < % —x*Vx € (0, )
7. The value of the integral
J.; 1+V3 dx
(1) exy) S
NTHIdh
I; 1+V3 dx
C((eryexy) RS

% (1+\/7)dx
Sol. _[ 1/4
o[ (1+%)°(1-%)° ]
l—x_t —2dx _
put m— = (1+X)2
%(1+\/§)dt _(1+\/—) | |1/3
1:{ Y a =(1+3)3-1)=2

8. Let P be a matrix of order 3 x 3 such that all the entries in P are from the set {—1, 0, 1}. Then, the maximum

possible value of the determinant of P is

AT P, 3 x 3 DI BT U VAT ME & I P o 91 ufaftedi aq=a {1, 0, 1} ¥ ¥ g | 99 P & AR &1

STferepe |HTd A1 8 |
a, a4, a;
Sol.  det (P)=|b, b, b,|=a,(b,c,—b,c,)—a,(b,c;—b,c)+a,(b,c,—b,c,)<6
cl CZ c3

value canbe 6 onlyifa =1,a,=-1,a,=1,b,c,=bc,=1,b,c,=b,c =-1

> 7273 > 7372
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Sol.

10.

Sol.

= (b,c,) (byc) (bc)=~1 & (bc,) (byc) (be)=1
Le. bbb.ccc,=1and -1

17273717273
hence not possible

Similar contradiction occurs whena =1,a,=1,a,=1,b,c,=b,c,=bc,=1b,c,=bc,=bc =-1

Now for value to be 5 one the terms must be zero but that will make 2 terms zero which means answer cannot
be 5

1 0 1
Now |-1 1 1/=4 Hence max value=4
-1 -1 1

Let X be a set with exactly 5 elements and Y be a set with exactly 7 elements. If o is the number of one-one

Si(B-a)is

A1 b weerd X 4 81 5 31add € 3R weerd Y | i 7 3/99d & | Afe X Y H Udbeh! Heri ol 64T o 8 3R

functions from X to Y and f is the number of onto functions from Y to X, then the value of

Y A X #H SMesTed Herdl ol I B 8, 79 %(ﬂ—a) BHIAFE |

n(X)=5

n(Y)=7

ot — Number of one-one function ="C, x 5! =21 x 120 = 2520
B — Number of onto function Y to X

1,1,1,1,3 1,1,1,2,2

| |
7 x5+ /!

. | = 7 7 | — 7 |
314! (2!)33!X5' (G, +3.C)5!=4%C, x5!

B;—'O‘=4x7c3—7cs =4x35-21=119

Let/: R — R beadifferentiable function with f(0) =0. If y = f(x) satisfies the differential equation

d )
d_z =(2+5y)(Sy—2), then the value of Xlifgo f(x) is )

A& £ R — R U@ UHIAHACT e = foraas for {0) = 0. I} y = f(x), 3Tadet FHIdHRoT

? (2+5y)(Sy-2) B1age sxar 8, q@ lim £(x) sram |

X

j—yz 5y +2)(5y-2)
X
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1 dy
- =|d
T
5775
;-2
L__]n S =X+C
2574 1), 2
5
L nsy_ =X+C
25 Sy+2

I1.

Sol.

12.

Hence OV _ x

2+35y
2-5yY  0x 1o 20 ) 2
——=¢"", lime™™ =0 1 =2-04
2+5y X—>© I xl—I};loy 5

Letf: R — R beadifferentiable function with f(0) = 1 and satisfying the equation
f(x +y)=fx)f(y) + f(x)f(y) forallx,y € R

Then, the value of log (f(4))is .

AFE T R > R U@ U AHA- Head & foraa ford £(0) = 1, 3R <1 a9+
X,y € R & oI @@l f(x +y) = f(x)f'(y) + '(x)f(y) DT < FRAT© |

Tdlog (f(4)) PTHFE |

f(x +y) = 1f(x).f'(y) + £'(x).f(y)
substituting x =y =0, we get

f0)=2f'0) = f '(0)=%

Now substituting y=0
f(x) =1(x).f'(0) + f'(x).f(0)
' — @
f'(x)= 5
= f(x) = Ae¥? = f(x)=e"?(as f(0)=1)

X

Nowh(fo)) =3 = Mn(f4)=2

Let P be a point in the first octant, whose image Q in the plane x + y = 3 (that is, the line segment PQ is
perpendicular to the plane x +y =3 and the mid-point of PQ lies in the plane x + y =3 lies on the z-axis. Let
the distance of P from the x-axis be 5. If R is the image of P in the xy-plane, then the length of PRis .
AT fb P erd 31aeT (first octant) H e g &, [o=¥es1 990l x + y = 3 3 ufdfew Q (3iid vEr@vs PQ dHde

X +y=3 & Ead & 3R PQ &1 7 fag et x + y = 3 # Rerd ©) z-31e1 = Rerd 7 | A1 {5 P a1 x-31e1 4 0

5 € afe P &1 xy-a9dd # ufafe R 8, 79 PR &1 <18 |
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Sol.  P(a, B, 7)
R(os, B, -v)
Q
x—o y-Pp z-y 2(a+p-3)
110 2

x=3-B,y=3-0,z=Y
QB -B,3—a,Y) lies on z-axis

B=3,0=3
P(3, 3, y) distance from x-axis is 5
9+y?* =25
v =16 = y=4
P(3,3,4) PR=8
R(3,3,-4)

13. Consider the cube in the first octant with sides OP, OQ and OR of length 1, along the x-axis, y-axis and z-axis,

111

respectively, where O(0,0,0) is the origin. Let S (E % Ej be the centre of the cube and T be the vertex of the

cube opposite to the origin O such that S lies on the diagonal OT. If = SP,G = SQ, T = SR

andf:ﬁ,thenthevalueofl(f)xc])X(fXf)| is

T2 JTSTY (first octant) ¥ Te U €19 WR AR HISH, fgast gomaii OP, OQ 3R OR &1 &8 1 8 31k Sl

2 b

HHLT: X318, y-3ieT AR z-31eT & Mfae &, 5T&f 0(0,0,0) A 7 | 7141 fb & &1 s S(

N | =

11
272

T ¥eifd~g O & W= qretl a8 ¥ 8 & favg S faepol OT R Ry B |
A p=SP,§=5Q,F =SR 3R { =ST, @ [(pxq)x(tx )| B1A2|

Sol. (0,1,0)
Q
T(1,1,1)
O(O, 0, 0) P(1, 0, 0)
R
(0,0,1)

ointS(l l lj
P 2°2°2

point T (1,1, 1)

j%,aﬁw‘hﬁ
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. = i-j-k
=S =
P 2
ik
=S0Q =
1 2
?:S—:—l—J+k
2
¥:S—:1+J+k
2
=T YA 1+]
xg=[1 -1 -ljx==—=2i+2j)=—=
Now pxq 272D =—
-1 1 -1
i 3 A AN 2on
Exiolo1 -1 lxl:—2l+2J:—l+J
4 4 2
1 1
Pk k 1
Now (pxd)x(Fx 1) =|1 10><i:E = B xp|= =05
-1 10

14 Letx=("C) +2(°C,) +3("C,) +..+10("C, .

where ’C_,r € {1,2....., 10} denote binomial coefficients. Then, the value of

|11 b

1430 N5 —

X=("c,) +2("C,) +3("°C,) +...+10("°C,, ),

. N s 1
SEl1°C 1 € {1, 2,...., 10}, faue el Bl geid 8 199 ——— X GBI A7 |

10

1430

10
x=>r"clc = 10.; ’c.c,.. =10"C,

=19%x34 =646

Sol.
r=1
X 10”°c, "c, "c, 19.17.16
NOW = = = =
1430 1430 143  11x13 8
Q.15 Let_Elz{xe]R:x;tland X >O}
x—1

and B> = {X €E, :sin™ (loge(

X ID 1s a real number}.

X —
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T
(Here, the inverse trigonometric function sin"'x assumes values in [ } )

272

X
Let/:E— R be the function defined by f(x) =log, ( B J

. X
and g:E,— R be the function defined by g(x) =sin (10&3 ( D

LIST-I

P. The range of fis

Q. The range of g contains

R. The domain of fcontains

S. The domain of g is

The correct option is:

7T o Elz{xeR:xvﬁl SN L>0}

x—1

aﬁ—\;EZ:{XeElzsin

-1
LIST-II
(]l
1 —OO,— U —,OO
l1-e e—1
2.(0, 1)

o]

. T
T8t ufcrel™ e IoTfAd e (inverse trigonometric function) sin™'x H T 9RO HRATE |
2’ 2

AT 6 Wetm £ E—)R,f(x)_log( jiﬁmqﬁﬂmﬁﬁ%

IRBeTg: E, > R, g(x)=sin" (10&(
X

gA-1

P. f &1 uR¥R ®

Q. g & uRER # wIfd ®

R. f & 9= ¥ 9AT2d 8 3. [—%ﬂ

S. g BT UM B

Dzﬁmqﬁﬂﬂﬁﬁ%l

gA-11

=t
1. | —0,— |U|——,©
' l—e} [e—l

2.(0, 1)

4. (~o0, 0) U (0, 0)
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g gu Ridedi § 9 ad Ride 2 ;
(A)P>4,Q—>2;R—>1;S—>1
B)P—->3,Q—>3;R—>6;S—>5
CO)P—>4,Q—>2;R—>1;S—>6
(D)P—>4;Q—>3;R—6;,S >5

le
5. (AQQQ _7:6

X
Sol. E1:E>0 = X € (=00,0) U (1,00)
X 1 X 1
E,:=1<In <1 = —<——<e = —<1+ <e
x—1 e x-—1 e x—1
et cear o (x—l)e(—w,i}u{L,wj
e x—1 l1-e e—1
€ (§
el —00,—— |U| ——,©
(=)
X X
Now le(O,w)—{l}Verl = ln(—lje(—w,w)—{O}
. _

sin™ (ln(ﬁj) € [—g,g} —10}

16. In a high school, a committee has to be formed from a group of 6 boys
M, M, M, ,M, M, M, and5 girls G, G,, G,,G,, G..

(1) Let o, be the total number of ways in which the committee can be formed such that the committee has 5

members, having exactly 3 boys and 2 girls.

(i1) Let o, be the total number of ways in which

the committee can be formed such that the committee has at

least 2 members, and having an equal number of boys and girls.

(ii1) Let o, be the total number of ways in which the committee can be formed such that the committee has 5

members, at least 2 of them being girls.

(iv) Let a, be the total number of ways in which the committee can be formed such that the committee has 4

members, having at least 2 girls and such that both M, and G, are NOT in the committee together.

LIST-I

P. The value of o is
Q. The value of a., is
R. The value of o, is

S. The value of a, 1S

LIST-II
1. 136
2.189
3.192
4.200
5. 381
6. 461
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Sol.

The correct option is:

Teh BTg Tl H, 6 qretedi M, M, M, M,, M, M, &R 5 @1feraisti G,, G, G,, G,, G, ® Wz 9 ¥ Teb AAfa
TS S0 B |

(1) A1 b o, AT BT 50 YR A G o TXIebl D1 et T © b Ay 5 vy €, 1 31 S1eb 3 qreiap iR
2 qrferaTg & |

(ii) AT b o1, AATT BT 50 TBR A I & ARID] 1 ot T © o AT 3§ 54 3 A 2 A €, AR arefapl 3R
qIfTHIST BT HET IR ¥ |

(iif) AT {5 o, AARY BT 30 THR A a7 & AIDb] B el G & fob AT 7 5 e €, fF7H A 59 3 54 2
1Ty & |

(iv) A 1 o, AT BT 50 YR A 977 & TRIDI Dbl ol W1 & [ A H 4 Heaw 8, R4 A 4 A B 2
qifersid € 3R M, @ G, \fAfd d ve e 181 & |

gA-1 gA-11
P. o, F1 A B 1. 136
Q. o, BTAF 2.189
R. o, FTAAE 3.192
S. o, 1AM 8 4.200

5.381

6. 461
fw gy el # 9 92 fawey 2

(A)P>4;Q— 6;R >2;S —>1

B)P>1;Q—>4;,R>2;S>3

(CO)P>4,Q—>6;R—>5,S>2

MD)P—>4,Q—>2;R—>3;S—>l1

6 Boys & 5 girls

o, — number of ways of selecting 3 boys & 2 girls °C, x °C, =200

o, — Boys & girls are equal & members 22

°C,.°C, +°C,.°C,+°C,.°C, +°C,.°C, +°C,.°C,="C,~1=46l

o, — number of ways of selecting 5 having at least 2 girls ''C, - °C, - °C, . °C, ="'C, - 81 =381
o, — G, isincluded — *C, . °C, +C, . °C, +*C, =40+ 30+ 4 =74

M, is included — 4C2 ) 5C1 + 4C3 =34
G, & M, both are excluded — 4C4 + 4C3 ) 5Cl + 4C2 ) 5C2 =81

Total=74 +34+81 =189

17.

2 2
Let H: —— e =1, where a.>b>0, be a hyperbola in the xy-plane whose conjugate axis LM subtends
a

an angle of 60° at one of its vertices N. Let the area of the triangle LMN be 4./3 .
LIST-I LIST-II
P. The length of the conjugate axis of H is 1.8
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4
Q. The eccentricity of H is 2. ﬁ
. . . 2
R. The distance between the foci of H is 3. ﬁ
S. The length of the latus rectum of H s 4.4
The correct option is:
2 2
A {6 Hzx—z—;’—Zzl , STef o> b >0, xy-99dd H o VA1 AfTuRaerd 3 Rrdet G 31e1 LM S9& T
a
2 N wR 60° &1 D107 SR DRl & | /11 fob st LMN &1 &5%dl 44/3 2 |
gA-1I gA-11
P. H & |7 3161 &l o= © 1.8
4
Q. Hol S=alg 2.5
_ 2
R. H &1 %1 & dra &1 g4 2 3.7
S. H & A1f%erd Sia1 &1 o 1S © 4.4
fav gu fAwedi # 9 98! faweu &
(A)P>4,Q—>2;R—>1; S>3
B)P—->4,Q—>3;R>1;S>2
(CO)P>4,Q—>1;R—>3;S>2
D)P->3;,Q—>4,R->2;S—>1
Sol. L
b
L 30N
A' (¢}
b
M
Area of LMN =4./3
1
E(2b)(ﬁb)=4ﬁ -~ =4 = b=2 = 2b=4
a
Here E:cot30° = a=+/3b = a=23
b?=a*(e’?-1)
4=12(*— 1)
1 4 2 2
e =lt—=— e=—— _ 2 _
373 = \/gand 2ae 2><2\/§><\/§ 8
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2
and length of latus ractum = 2b° = 2x4 = 4
a 23 3
CONT DIFFEREN

T

T >
18. Let fi:R—>R1, :(_E’EJ_)R’Q [—l,ez _Zj =R and f,:R>R
defined by

() 100 =sin(V1-¢ ),

sinx )
| | if x#0

, Where the inverse trigonometric function tan'x

(i) 2(x) = tan "x
1 x=0

‘ T
assumes values in 55 )

(ii1) £,(x) = [sin(log (x+2))], where, for t € R [t] denotes the greatest integer less than or equal to t,

x* sin (lj if #0
(iv) f,(x)= X
0 if x=0
LIST-I LIST-II
P. The function f| is 1.NOT continuous atx =0
Q. The function £ is 2. continuous at x =0 and NOT differentiable atx =0
R. The function f} is 3. differentiable at x = 0 and its derivative
is NOT continuous atx =0
S. The function f} is 4. differentiable at x =0 and its derivative
is continuous atx =0
The correct option is:

(A)P>2;Q—>3;R—>1;S—>4
B)P—->4,Q—->1;R—>2;S >3
CO)P->4,Q—>2;R—>1;S->3
D)P>2;Q—>1;R—4; S>3

e B e iR > R, :(—%,%)—)R,f{—l,e2—2}—>ﬂ% IR, R>R

39 IR TR 8 f&
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Sol.

(i) £.(x) = sin(m )

[SInX iy 20
(11) fZ(X): tal’l71X , MWWW
1 x=0
/v
tan™'x, (—5 5] H A IR HRAT B,

(iii) £,(x) = [sin(log (x+2))], STEl t € R & for, [t], t & BICT AT t b IRTSR HETH QUITch bl ST &,

x? sin (lj if #0
(iv) £,(x) = X

0 if x=0

LIST-I LIST-1I

P. ®we A £, l.x =0 R Had dal 8

Q. wer f, 2.x =0 W FAd & 3R x = 0 W ATHA1II el &

R. %, 3.x =0 W IAHAHI B 3R X = 0 IR TADT advetol Fad ol
2

S. et f, 4. x =0 TR BT 8 3R X = 0 TR $ADI
BT AT &

fav gu fwed % & 9! faweu &

(A)P—>2:Q—>3:R—1;S —4
(B)P =4, Q — 1; R —2; S -3
CO)P->4,Q—>2;R—>1;S->3
(D¥)P = 2: Q = I; R —>4; S —3
0 f,1(0):}lingsin\/l—he‘hz — lim sinvl—¢ ><\/l—e’hzx|h|

h—0 [1 e h2 T

:1><l><m:l><l><m
h h

= limit does not exist.
= for option (P), (2) is correct.
()  limf,(0=lim Isinx]

x>0 tan ! x

. | Sil’l X | X | X |
=lim X ———x—
0 |x| tan” X X
=lim1x1x [x]
x—0 X
=limit does not exist = for option Q, (1) is correct.
(ii) = limf;(x) = lim[sin(log, (x+2) tends to 2]
x—0 x—0
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now at x tends to zero (x + 2) tends to 2
= log, (x +2) tends to In2
which is less than 1

0 <lim sin(log, (x+2)) <sinl = lim[sin(log, (x+2))] =0
x—0 X
f.(x)=10 X €[-1,e"?-2)
= f'.(x)=0 Vxe (-1,e"-2)
= f".(x)=0 Vxe (-1,e"-2)
Hence for (R), (4) is correct.
. . 2 . 1 . 2 . 1
(iv) hng f,(x)= hng(x sin —j =limx (sm —j =0

X x—0 X

h? sin (j -0 .
£',(0) =lim——22 = 1lim hsin(—j =0
h—0 X

h—0 X

f'4(x):—cosl+xsinl,x¢ 0
X X

1 1
—cos—+hsin—-0 .
£ (0) = h - h = doesnotexist

hence for (S), (3) is correct.
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