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JEE ADVANCED-2018 (PAPER-2)
MATHEMATICS

1. Ans. (ABD)

Sol.

1 3
+ ) (x+ j—l)J
1 1

fn(x):tan'l(x+n)—tan'1(x) = f'(x)= - - ”
1+(x+n) 1+X

o
f(x)= jZ=:1tan Ll+(x

2

f.(0)= tan’l(n):> tanz(tan’ln): n

(A)Ztanz(fj(o))zz i’ = .6. =55
(B)

f'(0) = ! 1 1+ f (0)= !
n( )_1+nz_ =1+ n( )_1+n2

sec’(f, (0))=sec”(tan " (n))=1+n".

Hence (1+ fn'(O)).sec2 (f,(0))= [1+1n

2](1+ n2)=1

soZ (1+ fi'(O))sec2 (f.(0))= Z 1=10

Iimtan(fn(x)):O & lim secz(fn(x))zl

X— © X— 0

2. Ans. (AD)
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aczn ] 1 Be-s)
6 0
i » C
e P

Sy

Sol. Note that ~APB = =, hence locus of p is (x+2)(x=2)+(y-7)(y+5)=0

2
X"+ y2—2y—39=0  E
Locus of mid-points of chords passing through (1,1) is

h+K-(1+k)=h"+k’-2K
> h"+K -2K-h+1=0

HenceEzisx2+ yz—x—2y+1:0
3. Ans. (ACD)

Sol. A = 0 so for at least one solutions A, =A, =A, =0= b, +7b, =13b,

option(A)A =0 = unique solution = option (A) is correct

option(D)A #0 = unique solution = option (B) is correct

option(C)A #0 = equationsarex—-2y+5z=-b,
b2
X—-2y+5z=—
2
X—-2y+5z=0h,

There planes are parallel so they must be coincident

b

= -b =—
2

2
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option(B) A=|5 2 2|=0,Als0A, =0
2 1 1

For infinite solutions, a, and a, mustbe o

1 b 1

1
=15 b, 2|=0= -b, -b,+3b, =0 which does bot satisfy (i) forall b b, b,
2 b, 1

3

so option(s) wrong

4. Ans. (AC)

Sol.

. . 1
Let equation of common tangent is y = mx + —
m

0+0 L
+0+ —
m 1

= m‘+m’-2=0

= m-=+zl1

Equation of common tangentsare y = x+1& y = —x -1
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point Q is (-1,0)

2 2

. Equation of ellipse is S AN

=1
1 1/2
11 2b*
Ae=,1-—=—& & LR= =1
(A) e 2" -
AY

x=_
©) 2
.
A 2. [ —=-1-x*d
rea 1/I2\/2_ X dx
=\/2_|—£\/1—x2+£sin’1x—|
LZ 2 L/J;
A AN~ A N A
S i ety R el o~

5. Ans. (ACD)
Sol.

sz+tz+r=0,z =x-1iy

SZ+tz+r=0

(1)+(2)
(t+s_)z_+(s+t_)z+(r+r_)=0
(t-8)Z+(s—t)z+(r-r)=0

For unique solution
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t+s s+t
_i -_
t—5s s—t

On solving the above equation we get
el Js]
- option (A) is correct

Lines overlap if

|t|: |s| tr —tr + Sr—Sr = Sr+sr —tr — tr
2tr = 2st
tr = st
e l]s ]

STEN
+ 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. Ans. (BCD)

Sol.

f(x)sint— f (t)sinx s
lim =sin” x
t— x t_X

f(x)cosx— f'(x)sinx

sin’ x
[ f(x))
o
( sinx )
f(x) (z) 7 B e
Sinx_—x+c fLGJ_ 12:> c=0= f(x)=-xsinx

f(x)+ f'(x)=-2cosx
A (2 ()

2] Y

Il
o
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(C) 1 (x) iscontinuous and differentiable and f (0) = f (x)=0 using

LMVT f'(c)=0 forsome xe (0,7)

(D)
. 2 X
g(x)=—-xsinx+x" -—
6
2x°
g'(x)=f'(x)+2x-
3
g"(x)= (x)+2x—2x2
g"(x)=3sinx+ xcosx—4x=3(sinx—-x)+ x(cosx—-1)

= g"(x)<0 = g"(x)isdecreasing
forx>0 g"(x) <g"(0)= g"(x)<
hence g'(x) is decreasing

for x>0 g'(x)<g’(0) = g'(x)<0
hence g (x)<0

for x>0 g(x)<g(0) = g(x)<0

4

X
Hence f (x)<—-x’vze (0,7)
6

6
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7. Ans. (2)
Sol.
¢ (1443 dx
[ - v
o[(1+x) (1-x) ]
¢ (143 ax
/ o) 1"
(10 22
L(1+x) J
Put
1-x ¢ —-2dx dt
= = =
1+ X (1+x)°
Die3)dr - (1e4B) |,
= = x|—| = 3 3-1)=2
I { — > 7l (1+\/_)(\/_ 1)
8 Ans. (4)
Sol.
al a2 a3
det(P): b1 bz b3 :a1(b2C3_b3cz)_az(blca_bzc1)+a3(blcz_bzcl)g6
Cl CZ C3

value canbe 6 onlyif a, =1,a, = -1,a, =1,b,c, = bic, = b,c, =1,b,c, = b,c, = b,c, = -1

= (bzcs)(bsc1)(blcz):_1 & (b1cs)(bscz)(bzcl):1

i.e.bb,b.cc,c, =land -1

17273717273
hence not possible

Similar contradiction occurs when
a,=la,=1a,=1"b,.c, =b,c, =bc, =1b,c, =bc, =bc, =-1
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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|=4Hencemax value= 4
-1 1 1

9.  Ans. (119)

Sol.

a — Number of one-one function = 'c_x5!=21x120 = 2520

B — Number of onto functionto v to x

1,1,1,1,3 1,1,1,2,2
7! 71

x 51+ .
3141 (21) 3

-«
51

x51=('C,+3.'C,)5!=4x'C, x5!

=4x'C,-'C,=4x35-21=119
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10.  Ans. (0.4)

Sol.
d
_i =(5y+2)(5y-2)

1 dy B
51 2y o

) s

2

y- =
1 5
—.=lp > =X+¢C
25 4 2

y+ —

5

1, |5y-2
—n =X+C
20 5y+2

atx=0,y=0=c¢=0

2-5
Hence Y _ e
2+5y
2-5 2
y=e2°x,lime2°X=0 = limy=—=0.4
2+5y X o X 2 5
11.  Ans. (2)

Sol. f(x+y)=f(x) t'(y)+ f'(x) f(y)

substituting x = y = 0, we get
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Nowln(f(x)):i = In(f(4))=2
2

12.  Ans. (8)
Sol.

P(a.B.7)

R(a,B.-7)

Q

x—a y-p z-y -2(a+p-3)

T 1 0 2

x=3-p,y=3-a,z2=y

Q(3-p8,3-a,y)lieson z-axis
p=3,a=3

P (3,3,7)distance from x-axisis5

9+y° =25

y2=16 = y=4

P(3,3,4) .. PR=8
R(3,3,-4)
13.  Ans. (0.5)
Sol.
(0.1,0)
Q
T(1,1/1)
910, 5, 9) P(1,0, 0)
R
0,0, 1)
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111
pomtS(—,—,—\
Lz 2 2J
pointT (1,1,1)
S — ok
p:SP: )
2
- — Lfo K
q=58Q-=
2
- —i—j+k
r=SR =
2
S — fa ek
t =ST =
2
Now
7K .
1 i+
pxq=[1 -1 —1><—=—(2|+2]) !
4 4 2
-1 1 -1
I 4

—_—

NOM/(axg)x(rxt): 1

[ =

14.  Ans. (646)

10 10
Sol.x =y r-"c . c =10-3 °c,,-c,, =10-"C,
r=1
x 10-"c, "c, Yc, 19.17.16
Now = = = = =19x34 = 646

1430 1430 143 11x13 8
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15. Ans.
The correct option is
(A) P—4; Q—2; R—1; S—1
(B) P—3; Q—3; R—6; S—>5
(C) P—4; Q—2; R—1; S—6
(D) P—4; Q—3; R—6; S—5

Ans. (A)

Sol. E;: >0= xe(-0,0)uU (1)

x -1

1 X 1 1
—<
e

16. AnNSs.

The correct option is

(A) P—4; Q—6; R—2; S—1
(B) P—1; Q—4; R—2; S—3
(C) P—4; Q—6; R—5; S—2
(D) P—4; Q—2; R—3; S—1

Ans. (C)

Sol. 6 Boys & 5 girls
a, —» number of ways of selecting 3 boys & 2 girls °c, x °c, = 200

12
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a, » Boys & girls are equal & members [] 2

°’c,.’c,+°c,.’c, + °c,.’c, + °c,.’c, + °c..’c = "C, ~1=461

a, — number of ways of selecting 5 having at least 2 girls

"c,-°c,-°c,.’c,="c, -81=381

a, > G, isincluded 0 “c .°c, + ‘c,.°c, + ‘c, = 40+30+4 =74
M, isincluded - ‘c,.°c, + ‘c, =34

1

G, & M, bothareexcluded - ‘c, + ‘c,.°c, + ‘c,.°c, =81
Total = 74 +34 +81 =189

17. Ans.
The correct option is:

AAP—>4,Q—>2;,R—>1;S—>3
BP—-4,Q—>3;R—>1;S—>2
CP->4Q—->1;R—>3,S—>2
D)P—-3,Q—4R—>2;S—1

Ans. (B)
Sol.
L
b
~ 30 N
Al O
b
M

Area of LMN = 44/3

%(Zb)(\/B_b)=4\/3_ —~b’=4 b=2 2b-4
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a
Here —=cot30° = a=\/§b = a=2\/?T
b

b? = az(e2 —1)

4=12(e2—1)
e2=1+§:§:> %andzae_zxzx/_ \/__8

And length of latus rectum= — = — - —

18. Ans.

The correct option is:
(AAP—>2;Q—>3;R—>1;S—4
BP—-4,Q—>1;R—>2;S—3
CP—>4,Q—>2;R—>1;S—3
D)P—-2;,Q—>1;R—4,S—3
Ans. (D)

sol. (i)

£(0) = fim sin 1—e’h2—O:|_ sm\/l—e ” >(\/ 1-e" |h|
h—0 h h—>0 ' e
lexlxM
h h
= limit does not exist.

= for option (P), (2) is correct.

=1x1x

(i)

lim f,(x) =lim -~
x—0 x>0 tan X

|sin x|

) |sin x| X |x|
= lim x -
x>0 |x| tan " x X

x|
=limlxlx—
X—>0 X

= limit does not exist = for option Q, (1) is correct.
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(iii) lim f,(x)= lim [sin (log, (x+ 2))}

now at x tends to zero (x +2) tends to 2
= log, (x+2) tendsto ‘n2

which is less than 1

0< Lilnosin(loge(x+2))<sin1:> Lifwo[sin(loge(x+2))}:0
f,(x)=1{0 XE[—l,e”/z—Z)
= f/(x)=0 VXe(—l,e”/Z—Z)

= f'(x)=0 vxe (—1,e”/2 —2)

Hence for (r ), (4) is correct.

(iv)
1 1
lim f, (x)=lim (xzsin—\ =lim xz(sin —\ =0
Xx—>0 x—»OL XJ Xx—0 L XJ
1
hzsin{\—o -
£,(0) = lim ———2—_lim hsin| =0
h—0 X h—0 X
1 1
—-cos—+ hsin—-0
f/(0)= X = does not exist
h

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