Paper-1

[EE Advanced, 2017
Part I1I: Mathematics

Read the instructions carefully:

General:

1. This sealed booklet is your Question Paper. Do not break the seal till you are instructed to
do so.

2. The question paper CODE is printed on the left hand top corner of this sheet and the right

hand top corner of the back cover of this booklet.
3. Use the Optical Response Sheet (ORS) provided separately for answering the questions.

4. The paper CODE is printed on its left part as well as the right part of the ORS. Ensure that
both these codes are identical and same as that on the question paper booklet. If not,
contact the invigilator.

5. Blank spaces are provided within this booklet for rough work.
6. Write your name and roll number in the space provided on the back cover of this booklet.
7. After breaking the seal of the booklet at 9:00 am, verify that the booklet contains 36 pages

and that all the 54 questions along with the options are legible. If not, contact the invigilator
for replacement of the booklet.

8. You are allowed to take away the Question Paper at the end of the examination.
Optical Response Sheet
9. The ORS (top sheet) will be provided with an attached Candidate’s Sheet (bottom sheet).

The Candidate’s Sheet is a carbon - less copy of the ORS.

10. Darken the appropriate bubbles on the ORS by applying sufficient pressure. This will leave
an impression at the corresponding place on the Candidate’s Sheet.

11. The ORS will be collected by the invigilator at the end of the examination.
12. You will be allowed to take away the Candidate’s Sheet at the end of the examination.

13. Do not tamper with of mutilate the ORS. Do not use the ORS for rough work.
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14.

Write your name, roll number and code of the examination center, and sign with pen in the
space provided for this purpose on the ORS. Do not write any of these details anywhere else
on the ORS. Darken the appropriate bubble under each digit of your roll number.

Darken the Bubbles on the ORS

15.

16.

17.

18.

19.

Use a Black Ball Point Pen to darken the bubbles on the ORS.

Darken the bubble C completely.

The correct way of darkening a bubble is as: @

The ORS is machine - gradable. Ensure that the bubbles are darkened in the correct way.

Darken the bubbles only if you are sure of the answer. There is no way to erase or “un-
darken” a darkened bubble.
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37.

Ans.

SECTION - 1 : (Maximum Marks : 28)

This section contains SEVEN questions.

Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct.

For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.

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

Full Marks :+4 If only the bubble(s) corresponding to all the correct option(s) is(are)

darkened.

Partial Marks . +1  For darkening a bubble corresponding to each correct option, provided
NO incorrect option is darkened.

Zero Marks : 0 If none of the bubbles is darkened.

Negative Marks ;=2 Inall other cases.

For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will
get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get —2 marks,
as a wrong option is also darkened.

TS 1 : (sf¥rwaH i@ : 28)
9 ds # || ued €|
TA® YT H AR IR faded (A), (B), (C) T2 (D) 2| o &1 U A1 U 4 ¥ fawed @) 2 |
TAE U & oY SAR.YE. R IR FEl IR (STRI) & WY gagal (JAgall) I el N |
TS ye & oY o frefaRad aRRefial 4 4 f5dl ta @ agar A o -

g 3 +4 I A% |8 AFe ([Qaedl) & TgwU gaqel (§agai) HI Hiel B & |

AP 3F :  +1 UAP T [(Abed & 30U gagal B FIel XA W, IR PIs Tod fAPHed I
el b 2

YA AF o 0 IR B N gAger B Frem 7 A B

RO 3D -2 Iy |l uRRfal §

ISERY : AR T U9 & AN Fal IR [P (A), (C) T21 (D) 8, 99 39 A1 & AJwY aAgall dl Bl
PR W +4 3% fAel?l ; B (A) iR (D) & TJHY JAGel DI Bl B TR +2 3& fAeid o (A) iR (B)
F ATHU JAGAl DI Bl B W -2 & [Hel Rifdh T Tad [AFHey & 3w gagel B | drenn B
TR

Let X and Y be two events such that P(X) = —, P(X]Y) = % and P(Y|X) =§. Then

1
3

AT fh X &R Y 39 PR @1 &1 g (events) & fb P(X) = % P(X|Y) = % 3R P(Y|X) =§ HES
APy = 2 (B) P(XY) = © ©) PXUY) =2 D) PXAY) =L
15 2 5 5

(A,B)
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sol. P(XNY) _ l
P(Y) 2
P(Y n X) _ E
P(X) 5
PxAY) = P _2p6_ 21 2 L pyyo 4
2 5 53 15 15
4 2
P(XAY)  PV)-P(XAY) 15 15 2 1
P(Y) P(Y) 4 4 2
15
1 4 2 7
PXUY)=PX) +P(Y)-PXAY)= =+ —— = ==
(XwY)=P(X) +P(Y)-P(XNY) ARTEETIRRT:
38. Letf: R — (0, 1) be a continuous function. Then, which of the following function(s) has (have) the value
zero at some point in the interval (0, 1) ?
A & f: R — (0, 1) U6 9dq %A (continuous function) 8 | 99 99 %emii 9 & &9 | ®od (A1) &1
(@) w9 =T (interval) (0, 1) & & g w® 3= 8
x 3
(A) € - j f(t) sin t dt (B) f(x) + j f(t) sintdt
0 0
I
(C)x— [ f(Ycostdt (D) x° - f(x)
0
Ans. (C,D)

Sol. e*e(1,e)forx e (0,1) forw
and 3R 0 < .x[f(t)sintdt <1in(0,1) = (A) is wrong (397 ?)

/2

f(x) + _[ f(t)sintdt > 0 = (B) is wrong (397 )
Let AT g(x) = X — ZI f(t)costdt = g(0) = —Jz'f(t)costdt <0
g(1) =1- .[ f(t)costdt >0 = (C) is correct (@ ®)

Let AT h(x) = x° - f(x)
h(0) = —f(0) < 0
h(1)=1-f(1) >0 = (D) is correct (@ 2)
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39. Let a, b, x and y be real numbers such that a — b = 1 and y = 0. If the complex number z = x + iy

- az+b
satisfies Im
z+1

) =y, then which of the following is(are) possible value(s) of x ?

A 6 a, b, x 3R y 39 USR I Ifdd &R (real numbers) 8 6 a—b=13Ry=07| afs affas

H&1 (complex number) z = x + iy, Im [azz_;bJ =y B FI€ I B, 99 1§ | B AIE@) x FI(D)

TIfId A () ?
(A) 1 - 1+y? (B) = 1= 41-y? (C) 1+ Y1+y? (D) =1+ y1-y?
Ans. (B,D)
sol a(x+iy)+b _ ax+b+iayx (x+1)—iy _ (ax+b)(x +1) +ay® . i(@y(x+1) - y(ax + b))
) X+iy+1 X+1+iy (x+1)—iy (x+12+y? (x+1)%+y?
ay(x+1)-y(ax+b) ay - by
— _ 7 = —b=1, O
= (x+1)2+y? y :(x+1)2+y2 y (-a y=0)
= x+1)2+y =1 > x+1=£41-y* = X==T1z1-y°
2 2

40. If2x -y +1=0is a tangent to the hyperbola > — 1y—6 = 1, then which of the following CANNOT be
a

2

sides of a right angled triangle 7

IfE 2x -y + 1 = 0 AR (hyperbola):—z—%=1?ﬁwﬁw (tangent) & a1 fr1 § | &= A

FHABI 1S (right angled triangle) @1 Yo 781 81 F&d 2(8) ?

(A a, 4,1 (B) 2a, 4, 1 ©) a, 4,2 () 22,8, 1
Ans. (A,C,D)
X2 y?
Sol. y=2x+1listangentto -3 =1
a® 16

XZ y2

Pt B Y W@y =2x+ 18|
a
c? = a’m? - b?
1=4a2—16:>a2=177

[check if Sifa¥ f&5 p? = q° + ]

41. Let [x] be the greatest integer less than or equals to x. Then, at which of the following point(s) the
function f(x) = x cos(n(x + [x])) is discontinuous ?
A f6 x A BITT A1 x & G914 W9 991 S (integer) [x] B 1 9 f(x) = cos(n(x + [x])), /=1 # &1 fo=
fa=g(aff) W s/aa  (discontinuous) & ?
(A) x=-1 B)x=1 C)x=0 (D)x=2

Ans. (A,B,D)
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Sol.

42.

Ans.

Sol.

f(x) = xcos(n (x + [X])

Check continuity at x = n

(x=n W FaAqA B ST HA W)

f(n) = ncos2nm = n

f(n") = ncos2nn = n

f(n") = ncos(2n-1)n=-n

It is discontinous at all integer points except 0

@€ 0 ® Brewr Al qurfet W |aq 2 )

Which of the following is(are) NOT the square of a 3 x 3 matrix with real entries?

/=1 9 9 PEI[@) adafds Gl & 3 x 3 MgE (matrix) FT a9 (square) el 2(8)?

1
(A) |0
0
(A,C)
A=PB’

(A)

00 10 0 -1 0 0]
10 ®)|0 -1 0 (C)|O—1 0
0 -1 0 0 -1 0 0 —1‘

= |A| = |B|® = +ve

1T 0 O

0 1 0] =1(-1) = negative (vIIHb)

0 0 -1

Matrix B can not be possible (T8 B ¥%1d &1 ©)
1T 0 O

0 -1 0| =1(1-0) = positive (&-TcH®)

0 0 -1

Matrix B can be possible @T&g B =@ &)
17 0 0O0(|1T 0O O 17 0 O

Ex.|0 1T =10 1 -1 =0 -1 O
02 =110 2 -1 0 0 -1

-1 0 O
0 -1 0| =-1=negative (&UIH®)
0o 0 -1

Matrix B can not be possible (3TeJg B w%1a &1 8)
100

0 1 0| =1 = positive (&-TcH®)

0 0 1

Matrix B can be I (3Tegg B, | %4 &)

olo 1 o

lo 0 1]
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43. If a chord, which is not a tangent, of the parabola y2 = 16x has the equation 2x + y = p, and midpoint
(h, k), then which of the following is(are) possible value(s) of p, h and k?
If& WRaer (parabola) y? = 16x & Td SiiaT (chord), ST 2R (tangent) & 2, &1 AHIBRIT 2x +y = p

den #eafd=g (midpoint ) (h, k) 8, @ 71 % | p, hTaq k & F=71fdd 99 2(8)?

(A p=-1,h=1k=-3 (B)p=2h=3k=-4
Cp=-2,h=2k=-4 (D)p=5h=4k=-3
Ans. (B)
Sol. 8x-ky+ (k*-8h)=0
2x+y-p=0

Comparing coefficients of x, y and constant term, we get

X, y T 3R URT & JOIHT Bl Joidl A W

2
4o o K-8
-p
=4
16 — 8h = —4p

4-2h=-—p = p=2h-4

SECTION - 2 : (Maximum Marks : 15)

This section contains FIVE questions.

The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive.
For each question, darken the bubble corresponding to the correct integer 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 answer is darkened.

Zero Marks : 0 In all other cases.

Gs 2 : (frepaw 3@ : 15)

. 9 @ ¥ ufg ued ¥ |

. TP U H1 SR 0¥ 97 @M i) & 19 &1 Th Udhd DI QOIS 2 |
. TP U3 & oY 3. R, TH. W |l QUIiP & Y gaagel bl Blal B |

. TS U @ oy o efafa aRRef™l § 4 ol te & srgar i o -

. gof 3@ +3 IR RI% 98 ST & IHY gagal Bl Fren fHa1 2 |
A AP 0 g w+i uRRefoat #
44. For a real number a, if the system
1 a o [x 1
o 1 o yi=|-1
a> a 1|z 1

of linear equations, has infinitely many solutions, then 1 + o + o =

IRIfa® F=AT (real number) o & oy, I IRa®d TR0 FH (system of linear equations)

1 o o, [x 1
o 1 o yil=|-1
ol o 1 z 1

@ o= & (infinitely many solutions) &, @@ 1 + o + o =
Ans. (1)
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45.

Sol.
Sol.

D=0

1 o o

a 1 a|=0
o a 1

Q
—_

a=-1 or 1

(1+a+a?) Ra+1) (a?+oa+1)

for o = 1, system of linear equations has no solution
o =13 fau IR w1 e $1 B 8 78 ¢ |

a=-1 sod@1+o+al=1

=0 =>(1-)(1+a+ad’-2d°-a)=0 =(1-a)=0

The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24, then what
is the length of its smallest side”?

e wHafa st (right angled triangle) @) Yo §¥IR 9 (arithmetic progression) # 2 | afe g
SAGA 24 8 T9 D! T BIC] oIl B T=E R 87

(6)

a+2d

= a(@a+d)=48 ... (1)

a’+@+d?=(a+2d)? > 3d°+2ad -a’=0

(3d-a)(a+d)=0

= 3d=a (. a+d=0)
= d=2
a=6

so smallest side = 6

3 FIYH BT 9ol = 6
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46. Let f : R — R be a differentiable function such that f(0) = 0, ngJ =3andf(0) =1.If

T

2
g(x) = J'[f'(t)cosect—cott cosect f(t)]dt for x (0, %} then limg(x) =

x—0

A f% f: R > R 39 UBR &I 3[@ba-d B (differentiable function) ® & f(0) = 0, f(%)= 3 waq

[f'(t)cosect—cott cosect f(t)]dt &, T« lim g(x) =

x —yro |

FO) =121 3R x (O,ﬂiﬁﬁﬁg(xb

Ans. (2)
nl2

Sol. g(x)=_[ (f(t)cosect) dt

Q.
—

g(x) = f(g cosec (%) — f(x) cosecx

X)=3- —
9x) sinx
lim g(x) =3 - lim M
x—0 x—0 SIN X
=3—|imﬂ :3_1 =2
x—0 COS X 1
47. For how many values of p, the circle x° + y2 + 2X + 4y - p = 0 and the coordinate axes have exactly

three common points?
p @ fhas Wi & fol 9T (circle) x° + y° + 2x + 4y — p = 0 Yaq fadera el (coordinate axes) # ®ad

= g S9afs (common) 27
Ans. (2)
Sol.  Case-l Passing through origin=>p=0
y
A
/‘3 i
O

Cass-ll Touches y-axis and cuts x-axis
y

A

~

ff-c=0&g°-c>0

» X
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4+p=0 T+p>0
p=-4
Not possible

Case-lll Touches x-axis and cuts y-axis

y

» X

@)

ff-c>0&g°-c=0
4+p>0 T+p=0

So two value of p are possible

Hindi Case-l 4@ fdg 4 ToRa1 e => P =0

Cass-ll y- 3181 BT WL BT &, AT X- &l B Bl © |
y

> X
O
ff-c=0&g°-c>0
4+p=0 T+p>0
p=-4
HHq T8
Case-lll x- 3187 BT T FRAT 8, TAT y- 31T B Pledl 2 |
y

» X

@)

ff-c>0&g°-c=0
4+p>0 1+p=0
A p B I AN WG T |
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48. Words of length 10 are formed using the letters A, B, C, D, E, F, G, H, |, J. Let x be the number of such
words where no letter is repeated; and let y be the number of such words where exactly one letter is

repeated twice and no other letter is repeated. Then, gl =
X

R A, B,C,D, E,F,G, H,1,JI10TNE & Ig g9 O 2 | 941 fb x 3§09 dRE & S <] B G
2 o fefl off sleR &1 gRIgiay 21 Bl €, 9 y 59 TRE & I ¥R P G 8 57 H Pad b

amﬁwﬁamgﬁ%aﬁﬂﬂmamaﬁwﬁﬁﬁﬁélm9—{(:

Ans. (5)
Sol. A BCDEFGHIJ
x = 10!

y = '°C,."°C,.8! °Cq
y _'°C,1°C,.8x9 _ 101x45 _
9x 9x10! 9x10!

SECTION - 3 : (Maximum Marks : 18)

This section contains SIX questions of matching type.

This section contains TWO tables (each having 3 columns and 4 rows).

Based on each table, there are THREE questions

Each question has FOUR options (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.

@< 3 : (siffrpaw 8@ : 18)

. 9 TS § gHA UBR B B: U © |

. 39 @S § QI <9 & (ISP <9 H 3 B iR 4 Ufeai §)

. TS <A W NIRRT fF we ¥

. TR U2 F gR fadbeq (A), (B), (C) T2 (D) ¥ | R dadl @ ey @ 81

. TS TR B oY MR, W FE SR fAdbed & 3wy gaagel I Prell X |

. TAF g @ forg ofe FeifaRea aRRufal 4 4 e o @ ogar f&d ari -

. gof 3 ¢ +3 IR e |8 (ved & ITHY goAgel B el T 2 |
YA E 0 IR B N gAg B Frem 7 A B
FoLdd . -1 g w1 uRRermEl # |
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49.

Ans.

Sol.

Answer Q.49, Q.50 and Q.51 by appropriately matching the information given in the three
columns of the following table.

Columns 1, 2 and 3 contain conics, equations of tangents to the conics and points of contact,

repectively.
Column-1 Column-2 Column-3
2a
2 2 _ a2 : 2 p i,_
n xK+y=a ) my=m’x+a (P) (mz mJ

()  x*+ay’=a’ (ii) y =mx +aym? +1 Q) —\/% —J%J

() y*=4ax @iy  y=mx+am?-1 (R) a0 ! j

Jatm? +1 Jatm? +1

2 2,2 2 . —azm ml
(V) x“-a%y“=a (iv) y =mx + va‘m? +1 (S) Jatm? -1 Jam? _J

T & ™ Sea & A9 FaEl F SUGE A T SUg S W GAA IR Ui 49, 50 W& 51 B SR
AR |

Dfad 1, 2 T 3 H HAW DG (conic) W TRRWI (tangent) &1 FHIGHROT qm wRIfIg
(point of contact) & T 2|

Pl 1 Pl 2 Pl 3
. a Z2a
m X2+ y2 =a’ (i) my = m?x + a (P) (F F]

xea’y’=a’ ) y=mx+aVm’+1 @ %ﬁ)

() y?*=4ax (iii) y =mx + ya’m? -1 (R) —am ! J

Jatm? +1 ' Jaim? 1

2 22 .2 . —a‘m ml
(Iv) x"-a%y"=a (iv) y = mx + «a’m? +1 (S) Jatm?z -1 Jam? _J

Fora =+/2, if a tangent is drawn to a suitable conic (Column 1) at the point of contact (-1, 1), then
which of the following options is the only CORRECT combination for obtaining its equation ?

a =2 R ST Bif® (Hlem 1) R T weRer S Sl ¥ R weifesg (<1, 1), 99 g 3 9
BT T fApey 38 WIRET BT THBIUT YT B BT Pdel el G 87

(A) ) ) @ B) (1) @) (P) (© (m @ P (D) () (D) (Q)

(A)

Fora = /2, the equation of the circle is : x + y? = 2

Equation of tangent at (-1, 1) is: —x +y =2

—ma a ]:[—ﬁ
Jm? £1 Ym? 11 V2

Point of contact: [

SR

Jz(—1,1)
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Hindi a= 2 & Y ga &1 a@exon x° + y? = 2
(-1, 1) R o=t @1 BT FHEOT X +y = 2

2l i
wﬁ%[mﬂmﬂ] [f J_J 1.1

50. The tangent to a suitable conic (Column 1) at (ﬁ%)ls found to be /3 x + 2y = 4, then which of the

following options is the only CORRECT combination?

Ife Iga s (Pfed 1) & (g (ﬁ%]tﬁf WIRG3x + 2y = 48, 79 = & @ B9 w1 e

HId Fel FIANHF 8 ?

(A) (V) (iv) (S) (B) (1) (iv) (R) (C) (V) (iii) (S) (D) (1) (i) (R)
Ans. (B)

Sol.  (A) X+yi-

Equation of tangent at (\/5%) is: xv3 +%= ?

.. option (A) is incorrect.

2
(B) Satisfying the point (\/5%) in the curve x* + a’y? = a°, we get 3 + aT =a?

= = -3 = a’-4 ~. the conic is: x> + 4y = 4
Equation of tangent at (\/5%) is: /3 x+ 2y=4
Hindi (A) x*+ y2=$
(\/5%) W@ﬁ%@iﬁrwﬁ‘cﬁmxﬁ+%=%.
. T () s B
(B) am X’ +a’y’ =a’# g [\E%j T R
3+ —=a? = =3 = a’=4 .. TBEX+4y°=4%]

(\/_%) W e ¥ 3x+2y =4
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51. If a tangent to a suitable conic (Column 1) is found to be y = x + 8 and its point of contact is (8, 16), then
which of the following options is the only CORRECT combination?
afe SWF DIMF (Hfed 1) & WRIAT (8, 16), W WRR@WT y = x + 8 8, 7@ 91 4 4 & 41 fawew

HId FBl FIANHF 8 ?

(A) (1) () (P) (B) (1) (i) (@ (©) () (v) (R) (D) (1) G (@)
Ans. (A)

Sol.  The equation of given tangentis: y =x + 8

Satisfying the point (8,16) in the curve y* = 4ax we get, a = 8.

Now comparing the given tangent with the general tangent to the parabola, y = mx + i,
m
wegetm=1.

Point of contact is (%Z_aj = (8, 16)
m m

Hindi : < ¥ el Y@ &1 aWfiaxoiy = x + 8
am y° = 4ax 7 g (8,16) v&™ Wa=8.

3 & TG TR X DT wqmuaﬁwwwﬁiﬁﬂy=mx+%ﬁaﬂﬁw
m=T1.

wef ﬁg[ a 2aj = (8, 16)

m2’' m

Answer Q.52, Q.53 and Q.54 by appropriately matching the information given in the three
columns of the following table.

Let f(x) = x + logex — xlogex, X € (0, «)
e Column1 contains information about zeros of f(x), f'(x) and f"'(x).
¢ Column2 contains information about the limiting behavior of f(x), f'(x) and f”(x) at infinity.
e Column3 contains information about increasing/decreasing nature of f(x) and f'(x).
Column-1 Column-2 Column-3
(1) f(x) = O for some x e (1, €°) (i) lim,_,.. f(x) = 0 (P) fis increasing in (0, 1)
(I1) f'(x) = 0 for some x € (1, ) (i) limy_, f(X) = — o0 (Q) fis decreasing in (e, €°)
(1) f'(x) = 0 for some x € (0, 1) (i) limy_,, f'(X) = — (R) f"is increasing in (0, 1)
(IV) f'(x) =0 for some x € (1, e) | (iv) lim,,, . f'(x) =0 (S) f is decreasing in (e, €°)
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o & ™ Cxa & 9 piadl § SuTE I T SUYF T § GAA B) Us 52, 53 T3 54 B SR
o |

AT fF f(x) = x + logex — xlogex, x € (0, «0) B
o B 1H(x), F'(x) T F/(x) B AT B gar & 1 T
o P 2 Hf(x), '(x) T f'(x) ® 3 B IR AT W FJIeR (limiting behavior at infinity)

B G DTS B
e PieM 3 ¥ f(x) T f'(x) & IEAM/EHH (increasing/decreasing) 8111 @1 U&@fd (nature)
@ G & T R
Pled 1 P 2 Pl 3

Mfx)=0feft x e (1,e) & (i) lim,.. f(x) = O (P)f (0, 1) aefw &
(1) f'(x) = o frft x e (1, e)EﬁﬁvRi (i) limy.s f(X) = — 0 Q) f ¥ (e, &) AN B
(D fx) =0fef x e (0, 1) & for ¥ | (i) limyoo f (x)=—oo (R)f # (0, 1) a&¥= &
(V) f'(x) =0 fFfir x e (1, €) & o | (iv) lim,.. F/(x) = (S) f' # (e, €°) grm 2

52, Which of the following options is the only INCORRECT combination?
71 ¥ 9 311 491 fAded daa Tard FAare= (only INCORRECT combination) 27

(A) () (i) (P) (B) (11) (iv) (Q) (C) (1) (i) (P) (D) (1) () (R)
53. Which of the following options is the only CORRECT combination?

1 § A 319 A1 APy daa el [IeT 2 ?

(A) () (i) (R) (B) (1mm) (iv) (P) (C) (1) i) (S) (D) (V) () (S)
54. Which of the following options is the only CORRECT combination?

71 | 1 a1 ey daa g FAoE | ?

(A) (1) (i) (R) (B) (V) (iv) (S) (C) () (i) Q) (D) (M (i) (P)
Ans. 52. (D) 53. (©) 54. (©)

Sol. f(x) = x + {nX — X (nx

f'(x) = 1+l— nx =X [1J= 1 — (nx
X X X

(0 = —— -1 <0 vxe (0, )
X X

. f'(x) is strictly decreasing function for xe (0, «)
Lim f'(x) = —

Q0
e f(x) =0h | I root in (0,
Lim £ (x) = } = (%) as only one real root in (0, o)

x—0"

f'(1)=1>0

f'e) = 1-1<0
e

.. f'(x) =0 has oneroot in (1, e)
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Let f'(o) = 0, where ae (1, €)
+ 4 \ - -

1 o e

- f(x) is increasing in (0, ) and decreasing in (o, «)
f(1) =1 andf(e®) =e’+2-2e°=2-€?<0

= f(x) = 0 has one root in (1, €?)
From column 1 : | and Il are correct.
From column 2 : i, iii, and iv are correct.

From column 3: P, Q, S are correct

Hindi : f(x) = x + {nX — X (nx

f'(x) = 1+l— mx — X (l)= 1 — /nx
X X X

(0 = ——-1<0 vxe (0, )
X X

- (%), xe(0, o) F fR=R T9H=

Lim f'(x) = —
i () = [ = (00 = 01 Pt T AT et (0, ) B
x—0"
£(1) =150
fie)= 1-1<0

e

L f'(X)=0® TH g (1, ) H B
AT () = 0, ST&f ae (1, e)

1
+ o+

1 a é

o f(x), (0, ) H TEA T[T (0, 0) H BTTHN
f(1) =1 aMRfe)=e’+2-2e=2-e*<0
=f(x) = 0 & b 7 (1, €°) F 7|
1A R R

W 3:P,Q, ST B
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