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JEE (ADVANCED) 2018 PAPER 1
PART-III MATHEMATICS

SECTION 1 (Maximum Marks: 24)
This section contains SIX (06) questions.
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four
option(s) is (are) correct option(s).
Full Marks : +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of which
are correct options.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct
option.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : —2 In all other cases.
For Example: If first, third and fourth are the ONLY three correct options for a question with second option
being an incorrect option; selecting only all the three correct options will result in +4 marks. Selecting only
two of the three correct options (e.g. the first and fourth options), without selecting any incorrect option
(second option in this case), will result in +2 marks. Selecting only one of the three correct options (either
first or third or fourth option) ,without selecting any incorrect option (second option in this case), will result
in +1 marks. Selecting any incorrect option(s) (second option in this case), with or without selection of any
correct option(s) will result in -2 marks.
For a non-zero complex number z let arg(z) denote the principal argument with - t <arg(z) < w. Then, which

of the following statement(s) is (are) FALSE ?

V4
(A)arg(-1—i)= 1 wherei= /|
(B) The function f: R — (—m,m)] defined by f(t) =arg(—1 + it) forallt € R, is continuous at all points of R ,

wherei= /|

z
(C) For any two non-zero complex numbers z and z,, 38 (Z_lj —arg(z,) +arg(z,) jsan integer multiple of
2

27
(D) For any three given distinct complex numbers z,, z, and z,, the locus of the point z satisfying the condition
arg ( (z=2,)(2,— 2,)

(z—2,)(2,~2,)

ol YRR (non-zero) AR TAT z & [, 7141 b arg(z) $9d J& BIVTH DI G2 8,

j =7, lies on a straight line
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el - < arg(z) < n | 99 FEfoRad § & 1941 () H29 393 2 (B) 2

(A)arg(—l—i)Z%,GiﬁiZ N
B)FAAf: R — (-n,m)], 8@t € R & ol f(t) = arg(—1 +it)  gRIURMNT 8, R & 941 531 ok |ad
g, el i= ]

(C) for=d +f1 Q1 SireR At dwmeli 7, ok z, & forg arg[i—lj —arg(z,) +arg(z,)

2

21 BT U YUl T[OTST ©

(z— Zl)(ZZ_ZS)j —

(Z_ Z3)(Z2_ Zl)

(D) fep=gt ¥t <1 <1 TR 1 Ay sl z,, z, a1 z, @ ford, gfcrae afg(

B AT B ATl g z BT g0t va At 3@ R Reyd 2 |

) 3n
Sol. (A) Arg(-1-)= 1

B)  f(t)=Arg(-1 +it)
n—tan 't t=>0
—(n+tan't) t<0

It is discontinuous att=0

V4
(C) Arg (—lj —Argz, +Argz,

Z,

Z,

Arg (Z—lj =Argz, —Argz,+2nn

so the expression becomes 2nm

(D)

Arg{ (z—z,)(z,~z,) J .
(z—2,)(z,—2,)
Ifiscircle
2. In atriangle PQR, let /PQR =30° and the sides PQ and QR have lengths 10+/3 and 10, respectively. Then,
which of the following statement(s) is (are) TRUE ?
(A) ZQPR =45°
(B) The area of the triangle PQR is 25./3 and ZQRP =120°

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



MATRIX JEE Academy

Matrix MATHS

Sol.

(C) The radius of the incircle of the triangle PQR is 10+/3 —15

(D) The area of the circumcircle of the triangle PQR is 100

T st PQR #, 791 f6 ZPQR = 30° 3R qureii PQ iR QR &1 or=rgdl B 104/3 3R 10 | 4
fArforRad & - IR (F) B I B (B) ?

(A) ZQPR =45°

(B) 34T PQR &1 &3%a 25,/3 2 3R ZQRP = 120°

(C) Frgst PQR & fage &t a1 104315 ©

(D) <1 PQR & uRg<d &1 &a%e 100 7t &

100+300 — (PR)> V3  100+300—(PR)
cosQ= = —=
2.10.104/3 2 2-10.10v3

300 = 400 — (PR)? = PR=10

A :%(PQ)(QR)sinQ :%10.10\/5% =253

= = = = X =
s (2041043) 204103 243 2-3

A 253x2 503 53 2—«5_5(2\/5_3):10\5_15

N 103 10 R =30
YSIETUE GinR sinQ = B
) PR 10 ) )
2(circumradius) Sno Q 12 = circumradius =10

Hence area of circumcircle =mR>= 1007

LetP :2x +y—z=3andP,:x +2y+z=2 be two planes. Then, which of the following statement(s) is (are)
TRUE?
(A) The line of intersection of P, and P, has direction ratios 1,2, -1

3x-4 1-3y =z . . ) . .
9 = 9 = 3 perpendicular to the line of intersection of P, and P,

(C) The acute angle between P, and P, is 60°

(B) The line

(D) If P, is the plane passing through the point (4, 2, —2) and perpendicular to the line of intersection of P and

2
P, then the distance of the point (2,1,1) from the plane P, is ﬁ

HAfH P 2x +y—z=3 3R P x + 2y +z=2 &1 GHA & | 79 F=ITeIRad % A I 91 () P A & (8) ?
(A) P, T P, &1 ufereses X1 & fas-orgurd 1,2, -1 8
3x-4 _ 1-3y

z
9 9 3

(B) ¥t
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P, 3R P, 1 yferese Y1 U= oad ©
(C) P, 3R P, @& a1 &1 =1 D191 60° &

(D) afe wHcet P, , fawg (4, 2, —2) 3 oRal & @2i P, 3R P, &1 ufiresed ¥l & o dd 8, ¢ fa=g (2,1,1) &

2
s P gl E
Sol.  Direction ratio of common lineis 0, x 1,
ij k
2 1 -1|=13)-j3)+k(3)=3(i- j+k)
1 2 1

B x-4/3 y-1/3 z
(B) 3 -3 3

This is || to line of intersection

080 = X X, _2+42-1_3 1 0
O 5% Veve 6 2 = U7
(D)P,:x—y+z=1Isatisfy (4,2,-2)

4-2-2=1 = x—-ytz=4

w3

distance of the point (2,1,1) from the plane P, =

2—1+1—4‘ 2

BB

4. For every twice differentiable function f: R — [-2, 2] with (f(0))? + (f(0))? = 85, which of the following

statement(s) is (are) TRUE ?

(A) There existr, s € R, where r <s, such that f'is one-one on the open interval (1, s)

(B) There exists x, € (-4, 0) such that |['(x )| < 1
(C) limf(x)=1
(D) There exists o.e (-4, 4) such that f(o) + "'(ot) = 0 and f'(at) # 0

UR® fgaramed Bt £: R — [-2, 2] with (f(0))? + (£(0))? = 85, & ford f=feiRad # 9 19 41 (W) B 9

g (8)?
(A) T, s € R, S8l r < s, BT AR 2 [T fo1 £ Yot 1=R1eA (1, §) IR Ybeh o
(B) W x, € (—4, 0) &1 iR & fomres ford [f(x,)] < 1
(C) limf(x)=1
(D) V¥ ae (4, 4) o1 31Ra & s o flay) + (o) = 0 3R (o) # 0
Sol.  f%(0)+(f(0)*=85 f:R—[-2,2]
(A)  Thisistrue of every non-constant continuous function

f(=4)-1(0)

® FO=——=
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|f'(c) = ‘
_2<f(-4)<2
—2<f0)<2

4 <f(-4)-f(0)< 4
This [f(c)|< 1

f(—4)— f(O)‘

(€) limf(x)=1

X—>0

Note f(x) should have a bound e= which can be concluded by considering

V85 x
2

f(X)=2$i1’l[

f(X)=\/gCOS(\/§ Xj

£2(0) + (£'(0)2) = 85

and lim f(x) does not exist

(D)  Consider H(x)=f*x) + (f'(x))
H(0)=285
By (B) choice there exists some x, such that (f'(x,))* < 1 for some x  in (-4, 0)
hence H(x)) = f(x,) + (f'(x,)))? <4 +1
H(x,) <5
Hence letp € (-4, 0) for which H(p) =5
(note that we have considered p as largest such negative number)

similarly let q be smallest positive number € (0,4) such that H(q) =5

Hence By Rolle's theorem is (p, q)

H'(c)=0 for some ¢ € (4, 4) and since H(x) is greater than 5 as we move from x =p
tox =qand f?(x) <4

= (f'x)y*=1in(p,q)
ThusH'(c)=0 =  f'f+f'f"=0

sof+f"=0andf'#0
5. Letf: R > R andg: R — R betwo non-constant differentiable functions. If
f'(x) = (e(f(")*g("” ) g'(x) forallx € R
and f(1)=g(2) = 1, then which of the following statement(s) is (are) TRUE ?
AIfE f: R > R ARg: R —> R 31 3R AR @aha-1d Bl © | Ifa
f'(x) = (™ )g'(x) Wi x € R &R
IR (1) = g(2) = 1, 99 F=fetRad | ¥ 1991 (V) A TA ¢ (2) ?
(A)f(2)<1-log.2 (B)f(2)>1-log 2 (C)g(l)>1-log.2 (D)g(l)<1-log 2
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Sol. f'x)=e™W-g®g'(x):f(1)=g(2)=1

e—f(x) = e*g(x) +cC
e ™ f'(x)=e2™, g'(x)
Id(e_f(x)) :J' d(e—g(X))

e*f(x) = e*g(x) =+ C

|
x=1 —=e*W+4¢
e

- 1
x=2 e'P=—4c
e

el _ e =gal) _ gl
= e2) 4 o) = Dol

et < 2¢

—g(1)<m2-1

g(1)>1-mn2

Similarly e ™ =2¢e! —e&D

f(2)> 12

Let f:[0,0) > R be acontinuous fucntion such that
f(x)=1-2x+ jox e (t)dt

forall x € [0, ). Then, which of the following statement(s) is (are) TRUE ?
(A) The curve y ={(x) passes through the point (1, 2)
(B) The curve y =f(x) passes through the point (2,—1)

(C) The area of the region {(X, y)e[0,1]xR: f(x) <y <v1-x° } is

(D) The area of the region {(x.¥) €[0.11xR: £09 <y <V1-x | is
AMTE {2 [0, 0) — R Ud UH GaId Bl o [
f(x)=1-2x+ jox e () dt
I x € [0, o0) & fordy | 9 f=ferRad W & o 1 (F) HF I 8 (B) ?
(A) @5y = f(x) {45 (1, 2) ¥ ToReT &
(B) @y = f(x) g (2, -1) & Iorwan 2

)

(© 8 {(x.) €[011xR: 160 <y V1= | a1 geer = 2

(D) &= {(X,y)e[O,l]xR:f(x)Syéxll—xz} BT EFBA ”T_l 2
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Sol.  f(x)=1-2x +j ef(dt = f(x)e™ =(1—2x)-e"‘+fe“f(t)dt
0 0

= f'xX)e*—e*. f(x)=-2.e*— (1 -2x).e*+e*.f(x)
= f'(x)—2f(x) =(2x—3)
LF. =e*
-2X __ _ -2x
ye = I(le 3).ell dx
-2x -2x 2 X— 3) e—2x e—2x
e =(2x-3).S——2[S—dx .e‘z":—( -—+c
= Y ( ) ) I ) = Y 5 5
b —(2x-3)-1 )
= ye” =—%+C.e2 = y=(1-x)+c.e*
= y=(l-x)+c.e*
putx=0
I=1+c = c=0
y=1—x which passes through point (2, —1)
for options C & D
% 1-x2
Now
y=f(x)
1 , 1 T 1
i =—n(l)y -—=.1l1l=——=
required area 4 M 5 4
1 _r
7. The value of ((log2 9)2)1°g2“°g2°) X (\/7)1"%47 is
L o
((10g2 9)2)10g2(10g29) y (ﬁ)logﬂ BT
1
Sol. ((log2 9)2 )“gz (l0g29) ¢ (\/7)1%4
(log, 9)"“ =" (2) = 4.2 =8
8. The number of 5 digit numbers which are divisible by 4, with digits from the set {1,2,3,4,5} and the repetition
of digits is allowed, is
I 5 3@ (digit) TRl S 4 9 v B, e o ag=aa {1,2,3,4,5) W 9 B &iR 3fd! @) gARIgh @l
AN B, BT T B .

Sol.  Lasttwo digits are 12,32, 24, 52, 44
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Number of numbers =5 x 5 x 5 x 5 =625

9. Let X be the set consisting of the first 2018 terms of the arithmetic progression 1,6,11,... , and Y be the set
consisting of the first 2018 terms of the arithmetic progression 9,16,23, ..... Then, the number of elements in the
setXuYis
71 fb X =R #ofT (arithmetic progression) 1,6,11,... @ U2 2018 UGT &1 Az € 3R Y AR 071
9,16,23, ..... & 42 2018 Y&l &1 =g 2 | Od Ggza X U Y H 3aud] bl e |

Sol.  X={1,6,11, ... }
Y = {9, 16, 23,......... }

Common terms : 16, 51, 86, ......
t =16+ (p—1)35=35p—19 <10086
= p <288.7
~n(XuY)=nX)+n(Y)-n(XNY)
=2018 +2018 — 288
= 3748

10. The number of real solutions of the equation

olpegi e s

11
lying in the mterval( 5 2) .

Tz
(Here, the inverse trigonometric functions sin"'x and cos™'x assume values in [ 25 }

and [0, rt], respectively.)
FHDHROT

N PSNE

1
P I IRANAD AT B T Sl =T (—5 5] AfemmEdg e

VA

(T2t gfreir™ ravrfid %t sin'x 3R cos™'x HA: [—3 5} g [0, ] # A1 &R0 BRA & |)

Sol.  limsin~ [ZXHI xZ( jJ:——hmcos [Z( j Z( X)]

X—>0 X—>0 1
1
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X (_Xj
5 2
X X 2
_x—2 = +
I-x X | l+x X
2
x? x’ X X

l—x_2—x :1+x_2+x

x(1+x)—(1-x%) _2X+X2—2+X

orx=0
1-x* 4—x?

x*+2x -1 B x*+3x-2
1-x’ 4-x°
= x*+2x2+5x-2=0
Let f(x)=x3+2x>+5x-2
f'(x)>0

1
£(0) =—2 and f(1/2) = 9/8 so one root in (O’Ej

= 2 roots

I1. For each positive integer n, let
1 1
=— 1 2)... n
Y, n((n+ )(n+2)...(n+n)).

Forx € R, let[x] be the greatest integer less than or equal to x. If 11_{1; ¥, =L, then the value of [L] is

Y gD QUITh n & o, AT fdb

y, = %((n+1)(n+2)...(n+ n))% .

X € R ford A1 & [x], x 4 B1af A1 x & aRTaR #ewH QUi & | At limy, =L a9 [L] #1496 &

1

n+ln+2 n+n \n
Sol. vy, =|——.......
n n n

1& r
= lim— ) log|1+—
logL X_mn; g( nj

S S

2
log(1+x)dx =jlogxdx =/ xlogx—x [[=2log2 = logi
e

1

4
= L=- = [L]=1

12.  Letd and b be two unit vectors such that a.b=0. Forsome x,y €R, let ¢ =xa+yb+ (axb).If|¢|=2

and the vector ¢ is inclined at the same angle o to both & and b , then the value of 8cos2a.is
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Sol.

13.

Sol.

14.

AP 3 3R b AW g AR b a.b=0 TSI x, y eR & RIAMI & ¢ = xd + yb+ (ax b) 13|
=2 AR Ifewr ¢ AT a qAT b I B AT FHH BTV o g97dT 8, I9 8cos? oL BT 149 & )

C=xd+yb+axb &ab=0

=2cosa = X =y =2 coso
|EP=x>+y’+|axb[=2(4cos’ a)+1-0

4 =8 cos?o+ 1 = 8cos? =3

) T
Leta, b, c be three non-zero real numbers such that the equation \/ga cosx +2bsinx =¢,x € [— 5 ) 5} » has

two distinct real roots oo and  with o+ 3 =7/3. Then, the value of b/a is .

L e . . T
A & a, b, ¢ VA F YRR ardfds deam 8 e fordy aHiaso J3acosx +2bsinx = ¢,x 6{—5,5}

@ & 41 g 4ol o 3R B 8, 58l o+ B =n/3. dTab/a PTAF ¢ |

«/gacosx+2bsinx=c XE[——,—}

1-t* 2t X
\/ga(l+t2J+2b( 2jZC, where t=tan =

1+t 2

V3a(l-t*)+4bt=c(1+t%)
t2(c+x/§a)—4bt+c—\/§a =0

atp_m
2 6
o+p 1
tan =—
( 2 j 3
t1+t2_L
= 1-tt, 3
1
c+ 3a—c+x/§a \/5
b_1
a 2

A farmer F| has aland in the shape of a triangle with vertices at P(0,0), Q(1,1) and R(2,0). From this land, a
neighbouring farmer F, takes away the region which lies between the side PQ and a curve of the form y =x" (n
> 1). If the area of the region taken away by the farmer F, is exactly 30% of the area of APQR, then the value
of nis

Tep feberrT F| o Uit Ueb BRirer gfA & e 2 P(0,0), Q(1,1) T2 R(2,0) TR & | U TSR & F, g4
A A IH & B o ol & Sl B Y1 PQ 3R y =x" (n> 1) & ®Y dTel I & 919 Rerd 8 | Al fhare F, g_1 ford
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TR &5 BT &5l APQR & &5 el &1 31 30% &, ddn BT A 2 |

AY y=x"
1 Q(1,1)
Sol.
P00) 1 R20)
1 2 n+ |1
j(x—x“)dx=i(lx2le N x X :i N l_L:i
0 10\ 2 2 n+lj, 10 2 n+l1 10
1 1 3 1
= — === = n=4

Paragraph " X"
Let S be the circle in the xy-plane defined by the equation x>+ y*=4.
(There are two questions based on PARAGRAPH “X”, the question given below is one of them)
AMT 5 S U g & Sl Xy-\Adel H§ GHIGR X2 + y2 = 4 & §RT RN § |
(3T “X” UR &1 U STETRA B, = f3am T U S | UF ©)

15. LetE E and F F, be the chords of S passing through the point P (1,1) and parallel to the x-axis and the y-
axis, respectively. Let G, G, be the chord of S passing through P and having slope —1. Let the tangents to S at
E and E, meetat E, the tangents to S at F and F, meet at F, and the tangents to S at G, and G, meetat G,.
Then, the points E_, F,, and G, lie on the curve
71 f6 E,E, iR F,F, g1 S &1 001 offard € St fag P (1,1) 9 oAl & SR A x-3781 9 y-378T b AR ¢ |
a1 f6 GG, @1 98 a1 & 91 P, 4 ol © MR fSreas! gavrar —1 8 | 91971 {6 B, 3R B, iR S &1 Wil B, W
el €, F, SR F, 0 S &1 Wil F, o) fiercfl €, @21 G, 8l G, R S &1 Wil G, o fewell € | 79 78 ash fora
A5 E,, F,, 3R G, Rerd &, 8 —

(A)x+ty=4 B)(x—4)>+(y—4)*=16
O x-Hy-49=4 (D)xy=4

Sol.  TangentatE, and E, are _S3x+ y =4 and x+ y=4
They intersect at E, (0, 4)

E3(0, 4)

(—\/51 1) E4 E, (\/5, 1)
2<J2

Fl(la \/5), Fz (1’ _\/§)> F3 (4a 0)
G,(0,2), G2, 0), G,(2,2)
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16.

Sol.

17.

Sol.

18.

Sol.

E.F,,G,liconlinex+y=4

Let P be a point on the circle S with both coordinates being positive. Let the tangent to S at P intersect the
coordinate axes at the points M and N. Then, the mid-point of the line segment MN must lie on the curve

A o P g S W= Rerd gep Gt fawg 2 foreqas a1 fRdenies et & A1 fdh 9 S & fawg P oR vl fAicenas a1l
1 fagall M IR N R ufesg el 2 | 99 a8 ash o1 IR Y@r@vs MN &1 72 fawg sfvard wu i Rera 2, 8 &
(A) (x+y)=3 (B) x**+y*#=2" " (C)x*+y’=2xy D) x*+y*=x’y?

Let P(2 cos 0, 2 sin 0)

Tangentisx cosO+ysin9=2

M0} N 055
cos0 cos0

1 d 1 ! + ! 1 2 42 = y2¢2
andy = —+t—= +v2=
cos0 Y sin 0 = x’ y2 = Ty =Xy

X =

Paragraph "A"
There are five students S , S, S,, S, and S, in a music class and for them there are five seats R , R ,R, R,
and R, arranged in a row, where initially the seat R  is allotted to the student S ,i= 1,2, 3,4, 5. But, on the
examination day, the five students are randomly allotted the five seats.
(There are two questions based on PARAGRAPH “A”, the question given below is one of them)
T W B pEN H A B S, S,, S, S, AR S, & 3R 97 fofg 9ot & dier e R, R ,R, R, 3R R, 1
ufe # @raRerd €, Siel goard A M R 81 S, i = 1, 2, 3, 4, 5 @1 3frdfed faan S @ | etfes= usien o &,
utdi BT B U I g feed snafed fad o 2 |
(3T “A” TR 1 U 3METRA &, T e T yea STH A4 Uah B 1)
The probability that, on the examination day, the student S, gets the previously allotted seat R , and NONE of

the remaining students gets the seat previously allotted to him/her is :

oRleT @ &7 BT S| 1 Sl Id JAfafed W R et o 29wl H W 60 ®1 4 ST 4d Srafed e T8
e o miwar 2
(A) 3/40 (B) 1/8 (C) 7/40 (D) 1/5

1 1 1 1

l——+———+—
12t 3t 4) 9 3
5! 120 40

4{
Pr obability =

For i=1,2,3,4,1etT, denote the event that the students S.and S, do NOT sit adjacent to each other on
the day of the examination. Then, the probability of the event T N"T,NT, N T,is:

B T, (1= 1,2, 3, 4) S el Bl STl & b udern o A8 S, &R S || s G & A1—q1 Tel 431 € |
dgued T, NT, " T, N T, & Ui g :

(A) 1/15 (B)1/10 (C)7/60 (D) 1/5

Total cases = 5!
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Matrix

MATRIX JEE Academy

MATHS

favorable ways = 14

1 3 5 2 4
R )
142 53
552

2 4 1 ... — 2
2 5314 -1
4 =3
31 5 24
I
31425
35 ... ... -2
=14

Probability = 14
120
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