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|[ [MATHEMATICS] 11-01-2019_ Morning }]

1. Ih X2 = 4y AT G YW1 X = 4y — 2 §RI foR &3 &1 &% (T HsAl ) © -
5 7 3 9
(A) 7 (B) 5 © 2 (D) g
Sol. D

X? = 4y (1)
X =4y -2

Solve (1) & (2)

X+ 2
=4

Xt = ( 4 j

X2=xX+2

xX2-x-2=0

XxX==-1,x=2

Bounded area is

tix+2 x?

- - —|dx
ae 5%

1% , 1| x? i
A=Z:[(x+2—x)dx 3A=Z{?+2X_?L
L 1[[a, 8 (1,1

4\ 2 3 2 3

1(10 7 27
A= 4{3 +6}:>A—ﬂ
A—g it

= g SA. units

2. fe XRaw FHrHwor e

2X+ 2y +3z=a

3Xx-y+5z=0b

X-3y+2z=¢c¢

STEf a,b,c YT aRAfIe G € & a9 Afdd ' 8, dl:

(A)b-c-a=0 (B)a+b+c=0 (OOb-c+a=0 (D)b+c-a=0
Sol. A

Given equation

2X+ 2y +3z=a

3x-y+5z=b

X-3y+2z=¢c

for more than one solution

A=A =A=A=0
2 2 3
3 -15
A= 32:>2(—2+15)—2(6—5)+3(—9+1)
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=26-2-24=0
A=0
a 2 3
A, = b -1 5 -0
c -3 2

=a(-2+15)-2(2b-5c) + 3(-3b+c¢c)=0
13a-13b+ 13c =0
a-b+c=0

AlsoA, = 0=

0O T o
N U1 W

= 2(2b-5¢c)-a(6-5)+3(3c-b)=0
b-c-a=0

s from A =A,=A;, =0

a-b+c=0

orb-c-a=0

2

3. Wqﬁaﬁwmgﬁﬂ?ﬁvﬁmaﬁﬂ3%6mmqﬁzﬁﬁ(cubes)am?fm%%,?ﬁsv%‘mﬁmﬂﬁ

U &

2 2 1 4
(A) 9 (B) 3 (®) 3 (D) 9

Sol. B
S, =3
let first term = a
a

= — <1
a

351y

a=31-r) (1)
also given

sum of cubes = 19

a 27

1-r* 19

19a3 = 27(1 - r3) e (2)
Solve equation (1) & (2)
19[3(1 - NP = 27(1 - r3)
19x27(1-r)* =271 -1 +r +r?
19(1-r)2=(1+r+1r?

19+ 19r2-38r-1-r-r2=0
18r2 -39r+ 18 =0
6r2-13r+ 6 =20
6rr-9r-4r+6=0
3r2r-3)-2(2r-3)=0

r=-orr=3

wWIN

But |r| <1 .. r=
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29 r

0
4. wmA=[P 9 Tl gl AAT=1, d [p| wER
p

1 1 1
() J5 B 35 © 5

Sol. C

>
I
T T O
el
I
L

A.AT

Il
—

o O =
o = O

0
0
1
4 + 12 2g* -r? 2¢° +1r2

28 - priqi4r: pPoqt-r?
2F +r PP -qr -1 pr4qar?

o O~

Now, 42 + r2 =1
202 -r2 =0,

pz - qZ - rZ
p2+ q2 + rz
Solving

0
1

49> +r* =1
2 -r* =0
6q° =1

.
6

o = O
= O O

1
® &
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d 2x +1 .
5. AR sEww e d—i{%jy = e, x> 07 & y(x) &, W y(1) = €2, 7
1

(A) (Erljﬁ y(X) BEM B | (B) y(log.2) = IogTez

(C) y(log.2) = log 4 (D) (0, 1) & y(x) Br9a B |
Sol. A

2x +1
% + [XTJFJY =e?x>0

it is linear differential equation.
I.F. = ej[2+§]dx = e(2x+mx) = @2, @hx = yx, e
-~ LF = x.e¥
dy [ZX +1
.eZX bt sn =
dx + X
jd(y.x.ezx) = jxdx

2
y.X.e¥ = X? +C

X jY- xe™ = x.e¥, e

Now given y(1) = =.e”

1, ) 1
. —.e“(1l)e = =+C =
> (1) > =C=0
e = x* . 8 x.e ™
Y.X. > y >
_2x -2X
d_y _ e +X.e ( 2) _ ezx(l_xj
dx 2 2 2
* d—y = ezx[l—xj
T dx 2
1 dy
. - —2<0
. when X>2, dx<

1
. y(x) is decreasing in [5,1j

-1, -2<x<0

6. m:ﬂf(x)={x2—1, 0<x<2

aer g(x) =[f(x)| + f(|x|), a1 fd=TA (-2,2) # g:

(A) a1 gl R ade T8 2 (B) ¥t favgail W radwaa §
(C) T& fag R sadHa-a 81 § (D) &7d & 7
Sol. C

1, -2<x<0
1-x*, 0<x<1
x>-1, 1<x<2

and f(|x|) = x> -1, x e [-2,2]

IfOG)1 =
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X2, x €[-2,0)

Hence g(x) = 0. x < [0,1)
2(x*-1), xe[1,2]

It is not differentiable at x = 1

7. TP ST B Q) Yol B oIS BT AN X B R N Q1 YOIl @ oIR8 BT UG y B | A x2 - ¢ =y, Saf
c Pyt &1 IR g1 B oTg B, 99 By & aRaw @ Brean §

< Y c 3
A 5 (B) 5 © 3 (D) 5¥
Sol. A
In AABC
at+b=x&ab=y
X2 — 2 = y

(@a+b)-c2=ab
az+ b?+2ab-c2=ab

a2 =b?>-c2=-ab
a’+b?-¢? 1
~>ab - -1/2 .. cosC = 5 2C=120
7 2sinC
C
__ ¢ __.[B
2.sin120° 12
<
"=

8. fa=gaii (0,-1,0) T2 (0,0,1) | EIHR M dlcl AAM FIAA Y —z + 5 =0 A %aﬂaﬁwrﬂﬁaﬁw
% 3ffierd & fd® e ud (direction ratios) z:

(A) 2,42,2 (B)2,-1,1 () V2,1, (D) 243,1,-1
Sol. C
A(Ol_llo)
B(0,0,1)
Points A & B lies in the plane

~. AB also lies m plane

AB = 0?+3+I2

another plane P,isy-z+5=10
o = 0?+i—l2

Let planeisax + by +cz+d =0
n= a?+bﬁ+clﬂ<

this ﬁJ_KE

" A.AB =0

a(0) + b(1) +c(1)=0

b+c=0
b=-c
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Sol.

10.

Sol.

11.

Sol.

angle b/w planes is z

4
- | AR,
. COS— = [i=(1= |
4 |n||nz|
1 | b-c | 2b
2 = Jaiosc 217 Jarr| DA =@+ 20
a? = 2b?
a==*2b
ora= +2c¢c
&b =-c

.. Direction ratios are

(«/E,—l,l) or («/5, 1,—1)

r &1 98 9, forge fore 20C20C, + 2°C_,*°C, +%°C__,*°C, + ....+2°C°C, IFfHIH B, B
(A) 15 (B) 20 () 11 (D) 10

B

2°Cr20C0 + 2°Cr_12°C1 + 20Cr_2zoc2 + _____|_20C020Cr

(1 + x)?°(1 + x)*°

sum is “°C_

maximum when r = 20

gz {1,2,....,11} & 1 QUi aefes fog W 2| far g & o 18 SRl &1 A 99 B, ] SRl &
T B8 @ gufdey (conditional) uf¥iddr 2

3 7 2 1
(A) 5 (B) 10 (@) B (D) >
C
either both even or both odd

5

C
required probability = SC.15C. +ZC
2

2

T~ 10+15 25 T 5

3 .
W[—Z—%ij = X;;y(in—_l),agixam y dR<ifded AR €, A1y — X R § ¢

(A) -85 (B) -91 (C) 91 (D) 85
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-(216 + 108i + 18i2 + i3) = (x + iy)
- (216 + 108i - 18 - i) = (X + iy)
-(198 + 107i) = x + iy

x =-198, y = -107
~y-x=-107 + 198 = 91

12, R 50 & Q1 99, fageli (0,1) 921 (0,-1) R @led | 378 9 U6 99 & fag (0,1) W Tl 3@ g d
D DHE BB A B, A 39 I D D&l & O91F I g4 B
(A) 1 (B) 2 (C) 2 (D) 242
Sol. C
In ac,PC,
r2+r2=(CC,)?
(C,C,)? = 2
CGC, = L2r
In AC,MP
=1+ (C,M)2
[«/fr]z P
T2
2 /(A
ie1a D VS
Q

2rr-r2-2=0

r2

(0,-1)
r=2
. CC,=2
d
13. 3R xlog (logx) - x> +y>=4(y>0),dIx=ewW d—za’\frer\’%:
e (1+2e) (1+2e) (2e-1)
(A) V4 +e? (B) V4 +e? © 2V4 +¢e° (®) 2V4 + €’
Sol. D
xlog (logx) - x> + y2 =4, (y > 0). ..(1)
1 1 oy, dY
log (log x) + Jog, X X~ 2x + 2y =0
put x = e
o1 1 oy, dY
log,(log.e) + Jog, e e ~ 2e + Vg = 0
dy
log (1) +1-2e+ 2\/-d—x =0 ..(2)

from equation (1) atx = e
elog (loge) -e2+y2=4

y2 =4 + e?
Y = J4+¢€

puty = /4, g2 in equation (2)

n1-2e+ 2x/4+e2-3—1 =0

dy 2e-1
dx =~ 2V4+e?
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14, IR qIFI T AA pAqo rFgd g, A 91 § § D91 U9 U JToidd (tautology) 27

(A) pvr (B) (pAr)—>(pvr) (C) (pvr)—>(par) (D) par
Sol. B
q:F

(Prg)eor:T

Casel

parq:Tandr: T

It is not possible when q :F

Case I1

parq:Fandr:F

P:TorF q:Fr:F
1.pvr

TvF:T

fuff

2. (par)>(pvr)
TAf>TVF
FoT:T

FAF = FVF
FoF:T

3. (pvr)—>(par)
T/\f—)(T/\F)

T>F:F

FVF>FAF
Fo>F:T

(4) pnrr
TAF:F
TAF:F

15. WIAT y2 = 4x 91 IAWRITT Xy = 2 B U IHAMS T QT BT FHHRT B -
(A)x+2y+4=0 B)x-2y+4=0 (CO)x+y+1=0 (D)4x+2y+1=0
Sol. A
y? =4x & xy = 2.
for parabola y? = 4x

1
let tangentisy = mx + - ..(1)

. (2)

it also touches hyperbola xy = 2
. solve (1) & (2) & apply D=0

xmx+l
m =2
mx2-2m+x=0=D=0

(1)2 -4(m?)(-2m) = 0

1
3= — 3= _=
8m 1, m 5
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. common tangent is

1 1
Y= 75X % (C1/2)
1
= —=x-2
Y=
X+ 2y +4=

a a
16. M a,, a,, ....,a,, Vb UK 3l 8| I a_3 =25, @ a—g ENERS
1 5

(A) 5¢ (B) 5° (C) 2(5%) (D) 4(5%)
Sol. A

- I T ,a,, > GP

a, ar, ar?,....... ,ar® - GP

a_3 2

a, =25=> — =25

r==5

& _ar

as - ar4 =

sort=(25)2 =54

17. 30 3mgeH (items) &1 uRomA Iw@m T37; S99 & 10 3MgeH # UdH o uRomH %—d%m, 10 3MgeH # yA® A

W%%mamanﬁmmﬁwﬁmﬁwﬁvm%+d ﬁmmﬁsﬂsﬁm‘imwg%‘,aﬂqw%

2
(A)V2 (B) 3 (9) g (D) 2

Sol. A

1
variance is independent of origin shift data by 5"

Xi2 in ’
ZT_[T] =
10d? +10x (0)" +10d? 4
~(0y = 3
30 3

#=251d = 2

18. Ifd fgurd wMaxo 81x2+ kx + 256 = 0 &1 Udh Hol §AY qd &1 ¥4 (cube) B, a1 k &1 7o 919 © :
(A) 144 (B) -81 (C) 100 (D) -300
Sol. D
81x% + kx + 256 = 0
roots are o & o?
k

3 — —
a+ o 81

4 =

256
« 81
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19.

Sol.

20.

Sol.

L4 ok
a = 3 a+ o’ = 81
4 64 k
_+____
3 27 81
k = - 300

A-x

X4X dx = A(x)(\/l—xz)m+c,m€1cwwww

SUgA qUid m q T werd A(x) F forg af |
g, @ (A(X))™ IR B

Ay L B) 1 cy —L D) —L
( ) 9X4 ( ) 27X6 ( ) 27X9 ( ) 3X3
C
/ 2 m
J' 1X_4X dx = A(x)(\/l—xz) +C
X i—]. m
J‘ \/xz4 dx = A(x)(\/l—xz) +C
X
Put (—z—lj S B2
X dx x3
1 32
—Ejﬁdt = —5—+C
(i)
-3x
1
.'.A(X)=—3? &m=3

1 3
A = [—37]

-1
27x°

gead S = {x eR X% +30 < 11x} W B f(x) = 3x* - 18x? + 27x - 40 &1 3if¥HaH A &
(A) 122 (B) -122 (C) -222 (D) 222
A

f(x) = 3x3 - 18x? + 27x - 40

f'(x) = 9x? - 36x + 27

f'(x) = 9(x? - 4x + 3)

f'(x) = 9(x - 1)(x - 3)

Now S = {x eR,x* +30-11x < 0f

= {x eR, x e [56]}

. where x € [5,6], f'(x) is positive

- f(x) is increasing in [5,6]

. max. value, f(6) = 122
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21.  OA XWX + 2y = 1 Qe oedf B A Gl B R FIe B | o fawg, A Je1 B ¥ 81H% W dTell 9 S T
g, @ g W o &) el Y@ o A d1 B 9 oad gRAl &1 A @

(A) g (B) 45 (©) % (D) 25
Sol. C
X+2yy¢ 1

equation of circle
(x-1)(x-0)+(y-0)y-1/2)=0

x2+y2-x- YL =0

2
Tangent at (0,0) is
FromT =0
x+0 1(y+0
0+ 0 - 5 )73l 3 =0=>2x+y =0
0+1
2 2+0 1 2
R R R R e Yo
5 5
p1+p2=ﬁjp1+pz=7

. -3 2
22. W,WWX _yrc_z

-1
3 It & TAT $H &1 &1 FHad 2X + 3y — z = 5 TR us9 (projec-

2 -1
tion) Al ifde 8 W 7/ A 9 @19 @1 fdg Rerd &7
(A) (_21212) (B) (Ol - 21 2) (C) (2101_2) (D) (21210)
Sol. C

X-3 y+2 z-1

line. 5 =) 3

&P, =2x+3y-z=5

b=2i-j+3k ~ A, =2i+3j-k

normal vector of required plane is | to b&n,
~ A=bxn,

n=-80+8j+8k

-. D.R.'s of p of required plane are - 1,1,1
-. equation of required plane is
-1x=-3)+(y+2)+1(z-1)=0
X+y+z+4=0

X-y-z-4=0

it is the required plane

Now check options
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23. A [x], X & F9F AT SEH HH HgaH YUITG Bl ST &, I

tan (n sin’ x) + (|x| —sin (X[x]))z

lim

x—0 X2

(A) @1 R A8 8 (B) 0 & IR O+ 1 RER T (D) nd RER T
Sol. A

RHL

tan (n sin? x) + (|x| - sin (X[x]))z

lim 5

x—0" X
where x —» 0+, [x] =0

__tan(nsin’ x)+x?
~lim
x—0" X

2

tan(n sin? x) (n sin? x)

lim X +1
x>0 (n sin® X) X2
~RHL=n+1
LHL
tan nsin? x X sm x
= )+ -sin(x[x)
x—0 X
asx—>0+,[x]=-1
tan(nsin? x) + (=x + sinx)’
©lim (n ) 2( )
x—0" X
tan(nsin® x) (msin®x i 2
im | 20 ), | _ ) +(s'”xj -1
X0 (nsin2 X) X X
L LHS ==
. RHL # LHL
. Limit does not exist
2 2
J~ Sin® X dx .
24. HHA 2 [X} S (ST [x], X & 99 AT A HH HgaH YUIIH Bl ST 8) BT AF o
b 2
(A) sin 4 (B) 4 (C) 4 - sin4 (D) 0
Sol. D
2 =2
J- Sin® X dx
1= %X, 1
b 2
2 2 P2
sin?x  sin® (—x) -
I=-[ X 1+ X 1 dx Hi}+{—x}=—1asx¢nnJ
o=+ -2+ n T
HER
=2 2
I_J-smx1 smxldx_0
Tl Xyt | X2 B
n 2 n 2

X :info@motion.ac.in, url : www.motion.ac.in, ® : 1800-212-1799, 8003899588




JEE MAIN_11 Jan 2019 _ Morning (Page # 13)

25, &u® 8l & AR oTRil &1 Udh o, 9 X2 + y2 - 6xX + 8y — 103 = 0 & 3fa¥id &, a1 39 o &I 98 oY
e g & e e 8, ;g 8

(A) 6 (B) Va1 (C) 137 (D) 13
Sol. B
X2+ y2-6x+8y-103=0

center (3, -4), r = \/9+16+103 = 128
CP=CR=CQ=CS=g/2

{3+8J— 4+8\/§.%}

8v2 (-5,4)S R(11,4)

C(3,-4)

(-5,-12)

P Q(11,-12)

po)
Il

(11,4) - OR = 137

1 1
=3-8 -4 —842.—
p=(3-8v2 5 4-82
E( 5,-12) - OP = 13
~Q =(11,-12) &S = (-5,4)
- /265 - 0S = 4T

. Minimum distance from origin is /41

26. iR R, f(x) =7 z,xERm@ﬂﬁaﬁvmw%aﬁfmw%

11 11
(A) (-1,1) {0} (B)R—[—grﬂ (©) [—grﬂ (D) R - [-1,1]

Sol. C
f(0) = 0 & f(x) is odd.
Further, If x > 0 then

ool
fx)= , L U2
X

11
Hence, f(x) e 5’5

27. A a=1+2j+4k, b=1+2]+ak 71 €=20+4]+ (27 - 1)k Tl AR, @ AT AR Fx¢ B

(A) -10i +5]j (B) -14i - 5] (C) -14i +5j (D) -10i - 5j

>

Sol.

a,b,¢ are coplanar

= |abe]

12 4
1 4| _,
2 4 2 -1

AMA2-1)-16-2(2*-1-8) + 4(4 -2)1) =0

M-A-16-222+ 18 + 16 - 8)
-222-92+18=0

P(r-2)-9(A-2)=0

rA-2)(x*-9)=0

A=2,L=4%3

Corporate Office : Motion Education Pvt. Ltd., 394 - Rajeev Gandhi Nagar, Kota




(Page # 14) JEE MAIN_11 Jan 2019 _ Morning

28.

Sol.

29.

Sol.

Now 3 = i+2j+4k

RN o
w x>

axC=-10i+5]

afe defgd x2 + 2y2 = 2 & IR Ml & afoRed s @it Igell W vt Yer Ji 18 2 a1 37 wuel s
@ fewis el & 99 @ el @ " fag e # | 59 9% R ?

=1

1 1 %2 2 %2 2
W 5atar=l ®S+L=1  (© L

a2t (B)

+ PR
4x>  2y?
A
Equation of generel tangent on ellipse

LS y B
asecOd bcosecd

a=2,b=1

X R 2
= 2seco cosech
let the midpoint be (h,k)

_ 2sech o= 1
=5 =cosb= "5

h

coseco . 1
and k = T:sme— oK

-+ Sin%0 + cos?0 =1
11
2h?  4k?
11
= ZXZ 4y2 =

= =1

3 8
X @ 9 arafds g e forw (X?Jrgj % fgue g9R &1 929 ye 5670 8, &1 AT &
(A) O (B) 8 (C) 6 (D) 4

A

x'? 81
T, = 8C4Ex7 = 5670

= 70x8 = 5670
=> X = i\/g
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30. "Mk =1,2,3.... fow f (x) = %(sink X +Cos* x) o @it x € R & g, f,(x) —f,(x) BT AT R & :

1 1 5
(A) 2 (B) 13 OFs (®)
Sol. B
f,(x) = fo(x)

- %(sin2 X + cos* x) -

= 1 l—lsinZZX _
4 2

(sin6 X + cos® x)

oO|lRr Ok

(1 —Esin2 ZXJ - 1
4 12
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