PAPER-2 (B.E./B. TECH.)

COMPUTER BASED TEST (CBT)
Memory Based Questions & Solutions

Date: 08 January, 2020 (SHIFT-2) | TIME : (2.30 pm to 05.30 pm)

Duration: 3 Hours | Max. Marks: 300
SUBIJECT : MATHEMATICS
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PART : MATHEMATICS

SECTION -1
Straight Objective Type (¥ TS THR)
This section contains 21 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

39 @vs ¥ 21 fg-faeadl 7o €| uds U B 4 Rded (1), (2), (3) T (4) &, o & Riw w w8 2 |

1 leta = i-2j+k, b = i—j+k and ¢ is nonzero vector and bx¢ = bxa, a.¢ =0 find b.¢
A a = i —2j+k, b = i—]j+Kk TUT ¢ T I ARXY ® G bxC = bxa, a.¢ =0dl b.cH1 A4
BT
1 1 1 1
(1) 5 () 3 @) -3 (4) ~3
Ans. (3)
Sol. ax(bxc) = ax(bxa)

- 1
= —— (i k
c 5 (i+j+k)
B. =
2
6 6
2. Let coefficient of x* and x2 in the expansion of (x +x? —1) +(x—\/x2 —1) isaand B thena - is
equal to
6 6
AT (x+\/x2—1) +(x—\/x2—1) D UER H x4TAT x2S ONH HA: o AT BT Al o — P BT AH © -
(1) 48 (2) 60 (3)—132 (4) -60
Ans. (3)

2[6Co x8 + 8C2 x* (x2— 1) + 8Ca x2 (X2— 1)2 + 8Cp (x2— 1)9]
= 2[x8 + 15(x8 — x*) + 15x3(x* — 2x2 + 1) + (=1 + 3x2 — 3x* + x9)]
=2(32x8 — 48x* + 18x2— 1)

o=-96and 3R p =236 .. o—p=-132
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Ans.

Sol.

Ans.

Sol.

Differential equation of x?= 4b(y + b), where b is a parameter, is
x2= 4b(y + b), ST&l b U% UMId &, B ahHd AHIHROT BT

2 2
dy dy , .2 dy dy
1 —=| =2y— 2) x| == | =2y—=>
() X[dxj ydx+x @ X(dxj ydx+x
dy)?  dy dy)* _ dy
ay) _, 9y .2 ay) _, 9y 2
(3) X(dx] de+x (4) X(dxj ydx+2x
(2
: X
2x = 4by = b=—
2y

2
So. differential equation is x? = 2 y +[1J
y

2 2
Td: ST BT x2=2—),(.y+(i,] :x(ﬂJ _oy Iy
y y

\,
|
N
|
—

Image of (1, 2, 3) w.r.t a plane is ( 3 j then which of the following points lie on the plane

(123)@%%#?{%@@( jaﬁﬁﬂﬁﬁwlwlﬁiwddq‘\fﬁ%%"r%:

(1) (-1,1,-1) 2) (-1,-1,-1) (3) (-1,-1,1) 4) (1,1,-1)
4)
d.r of normal to the plane
NEGKACCISCRRFER B EIN
10 10 10
3'3'3
1, 1, 1

214
midpoint of Pand Qis | — —
P (3 3]

Pdan Q&1 7y fdwg (—2 %%}

equation of plane x+y +z =1
HHAA Bl AHIBRIIX + Yy + 2 = 1

jtgnmondt

lim2 — isequalto
x—0 X

X
jtgnuondt

iml— ®THAFET:
x—0 X

(1)1 (2) 10 (3)5 (4)0
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Ans. (4)
Sol. Using L’Hospital

L fbed &
lim xsin(10x) _0
x—0
6. Let P be the set of points (X, y) such that x? <y <—2x + 3. Then area of region bounded by points in set
Pis
AT P gl (x, y) @1 99y 39 UBR 8 f& x2<y<-2x+3. @ P& ¥ Il gr1 9=g &a%hd
BIT:
16 32 29 20
1) — 2) == 3) == 4) =
1) 3 ) 3 (©) 3 (4) 3
Ans. (2)
Sol.  Point of intersection of y =x2& y=—2x + 3 is

y =X2TATy = — 2x + 3 BT Ul fag
obtained by Ut &1 &, x2+2x—-3=0

=>x=-3,1
1 2 a2 3,73
So, Area %:W:I(S—Zx—xz)dx=3(4)—2 =37 [1+3 =12+8—§=g
% 2 3 3 3
7. Let f(x) = X[X] : (1, 8) > R then range of f(x) is (where [ . ] denotes greatest integer function)

X2 +1

AT f(X) = % :(1,3) > Ral f(x) & 9R¥R B (ST [ . | 7509 YOI Hot )

1 37 2 1 3 4
o (o3 (34) @ (520 (54

Ans. (2)
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X xe(12)
Sol  f(x) 4 X +1
L x €[23)

f(x) is a decreasing function

8. Let A = 22 and I = 1o then value of 10 A" is —
9 4 0 1

AT A = 22 qerr 1 = 1o al 10 A-! &1 919 BT ¢
9 4 0 1

(1)41-A (2)61-A (3)A-41 (4)A-61
Ans. (4)
Sol. Characteristics equation of matrix ‘A’ is
AT ‘A DI AMTIEOS AHIBRT & —
‘Z‘X 210 =  x—6x-10=0
9 4-x

. A2-6A-101=0
= 10A-'= A -6l

9. Solution set of 3%(3x—1) + 2 = |3* —1]| + |3* — 2| contains

(1) singleton set (2) two elements

(3) at least four elements (4) infinite elements

(3¢ —1) + 2 = |3* 1| + |[3* = 2| FT &1 WY =ad T ¢ |

(1) T B8 (2) Q1 & (3) BH A HH TR TA  (4) I=Id &
Ans. (1)

Sol. Let3x=t
tt=1) +2=|t—1] + |t =2
t—t+2=t-1]+|t-2

Ta 2

2

are positive solution

t=a

F=a

x = logz a so singleton set
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Hindi. a1 fh 3<=t

(t=1)+2=Jt=1] + [t =2|
Rot42=t=1] +[t—2|

gD B B |

t=a

F=a

X = logza U dgz=ad

10. Mean and variance of 20 observation are 10 and 4. It was found, that in place of 11, 9 was taken by
mistake find correct variance.

20 3THS] BT AL TAT ARG HHIA: 10 TAT4 8 | IR 11 & = TR Taadr 9 9 foran a1 & a1 | aRkan

3

(1) 3.99 (2) 3.98 (3) 4.01 (4) 4.02
Ans. (1)
in
o=

20

> x2=104 x 20 = 2080

Sol. 10 @)

-100=4 ... (ii)

Actual mean 98! HI&T = 200-9+11_ 202

20 20

Variance it - 2080-81+121_(202)’
- 20 20

_ %(2)0_(10.1)2= 106 — 102.01 = 3.99

11. AX+2y+22=5
20x +3y +5z2=8
4x + Ly + 62 =10
for the system of equation check the correct option.
(1) Infinite solutions when A =8 (2) Infinite solutions when A =2
(3) no solutions when A =8 (4) no solutions when A =2
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Ans.

Sol.

12

Ans.

Sol.

13.

Ans.

AX+2y+2z=5
22x +3y +5z2=8
4x + Ly +6z=10
e e & ford ad fAwea 2 |
(1) 3 84 € SI A =8 (2) 31 A & S A =2
(3)P'E & T & S A =8 (4) DS & T & SAA =2
(4)
A2 2
D=2 3 5
4 L 6
D=(A+8)(2-1)
fora=2
5 2 2
Di=|8 3 5
10 2 6
=5[18-10]-2[48 —50] + 2 (16 — 30]
=40+4-28+0
No solutions for A =2

Foran A.P. T1o = 1 ; Teo = Al Find sum of first 200 term.
20 10
T TR Aot & fofg Too = zio;Tzo= % g2 200 YT &1 I & |
(1) 201 1 (2) 101 1 (3) 301 1 (4) 100 1
2 2 2 2
4)
Tio=—=a+9d ... (i)
Too=—=a+19d  ............. (ii)
1 1 200 | 2 199 201 1
= % %0 % 200 = [200+ 200} 2 2
1+iV3 0 L
Leta = and a=(1+ oc)Zoc , b= z(x . If a and b are roots of quadratic equation then
k=0 k=0

quadratic equation is

. 100 100
A 6 o= _1;"/56241 a=(+a)) a®, b=> o Ak aden b fgEa whe=w & 7@ & @ fgem
k=0 k=0
FHIHRT B
(1) x2—-102x + 101 =0 (2) x2—101x+100=0
(3)x2+101x+100=0 (4)x2+102x +100=0

(1)
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Sol.

14.

Ans.

Sol.

15.

Ans.

Sol.

®
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o=0m, b=1T+0>+®+...... =101
a=1+0) (1+0?+o*+....0%+ %)
5 Y01
(1—(@) ) (1+ 01— o)
=(1+(o) = =
1-w? 1-?
Equation : TH1&0T x2 — (101 +1)x + (101) x 1 = 0 —x2-102x + 101 =0

Let f(x) is a three degree polynomial for which f' (-1) = 0, f " (1) = 0, f(-1) = 10, f(1) = 6 then local
minima of f(x) exist at

AMT f(x) 9 G169 BT 9gUR B & s fag 1 (=1) =0, f" (1) = 0, f(=1) = 10, f(1) = 6 T9 f(x) &
wr fAffs e fig W femme 23—

(1)x=3 (2 x=2 (3) x =1 (4) x = —1

1)

Let AT (x) = ax3+ bx?+ cx + d

1 35
a= — - —
4 4
bo =2 __9
4 4
= f(x)=a(x®*-3x2-9x) +d
f'(x)= 3 (x2—2x—3)
4
= f'X)=0 = =3, -1
. 3
local minima exist at x = 3 X = 3 R ffeTss 719 2

Let A and B are two events such that P(exactly one) = g P(A uB)=% then P(A NB)=

—_

A A 3R B 1 HeAN 39 UGR © fF P(E® UH) = % P(AUB)=— @@ P(ANB)=

2
1 2 1 1
M 3% @3 ©) g *) 5

(1)
P(exactly one Sl ) = %

= P(A)+P(B)—2P(AmB):§
P(AuB):%
= P(A) +P(B)- P(AnB)= —
p(AmB):l_E:E:l
2 5 10 10
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J‘2 1dx
1 Jox® —9x2 +12x + 4
1

then d9

16. Letdar il =

(1) % <2< 3
2) % <I2<%
(3) % <I<%
(4) % <I<%
Ans. (1)
Sol. f(x) = !

\/2x3—9x2+12x+4

, - 6x2—18x+12
fi(x) = — ( )3

(2x% —9x% +12x + 4)2
—6(x—1)x-2)

w

2ox® —9x? +12x+ 4)p

17. Normal at (2, 2) to curve x2 + 2xy — 3y? = 0 is L. Then perpendicular distance from origin to line L is

P x2+2xy—3y2 =03 fdg (2, 2) W AMA= L 8, 99 9o fdg & @1 L R o= & ddTs o—

(1) 42 )2 (3) 242 (4) 4
Ans. (3)
Sol. x2+2xy—-3y?=0

X2 +3xy —xy —3y?=0

(x-y) (x+3y)=0

x-y=0 x+3y=0

(2, 2) satisfy x — y = 0 §< &I B

Normal 31f¥er :

X+y=»X

r=4

Hence s9 UdoRx +y =4

perpendicular distance from origin = 0+0-4_ 22
J2

aa g A oEd g = O+\/0§_4‘=2\/§
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18. Which of the following is tautology-
1 3 & B s -

(1) ~pv~a)—>(Pva) @) (~pva —>(pva)
@) ~PpAr~q) > (pVva) (4)~(pv~q) > (P~rq)
Ans. (1)

Sol. (~pArQ)—>(pvQ)
~{(~p A ) A (~p A ~0Q)}
~{~p A f}

19. If a hyperbola has vertices (6, 0) and P(10, 16) lies on it, then the equation of normal at P is
I U& AfiuRaea & ¥ (6, 0) 8 don fdg P(10, 16) 39 sifiwRaed R Red g, @@ P R 1ffera &1
THIBRT B
(1) 2x + 5y =100 (2)2x + 5y =10 (3) 2x -5y =100 (4) 5x + 2y = 100
Ans. (1)
Sol. Vertex is at (£6, 0)
a==6
Let the hyperbola is :—Z - é =1

Putting point P(10, 16) on the hyperbola

100 _ 256 _4 - b2 = 144
36 b?
2 y2
hyperbolais — — — =1
P 144
2 2
equation of normal is ax, by =a2+Db?
X1 Y1

putting we get 2x + 5y = 100

Sol. ¥ (6,0) %

a=6
X2 y2
AT SffiRae T = — L =1
2 2
a b
fdg P(10, 16) arfcoRaea W Rerd &
100 _ 2% _, ~  be-144
36 b?
Xy
36 144

2 2
afier &1 iR & +b—y=a2+b2

X4 Y1
@A W 2x + 5y = 100



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

®

| JEE MAIN-2020 | DATE : 08-01-2020 (SHIFT-2) | PAPER-2 | MEMORY BASED | MATHEMATICS

20.

Ans.

Sol.

21,

Ans.

Sol.

If y = mx + c is a tangent to the circle (x — 3)2 + y2 = 1 and also the perpendicular to the tangent to the

circle x2 + y? _1at[ J then
J2' 2
AR XMy =mx+cJd (x—-3)2+y2 =1 TN @ & T Jd x2+y2 =1 fdg (%,%JWM?@T
® TEaq W B a9
(1)c2+6c+7=0 (2)c2-6¢c+7=0 (3)c2+6c—-7=0 (4)c2-6c-7=0
(1)
Slope of tangent to x2 + y2 = 1 at ii
NFIENA
x2+y_1a%’r[ jwmﬁ%@aﬁw
J2' 2
x2+y2=1
2x +2yy'=0
y'=—£=—1
y
y =mx + cis tangent of x2 + y2 = 1
y=mx+CcTad x2+y2=1P W W &
so sHferI m = 1
y=X+¢C
now distance of (3, 0) fromy=x+cis
IT(3,0) B W y=x+Cc¥H G 8
c+3 1
J2
c2+6c+9=2
c?+6c+7=0
Let ——— f2sina = cos2[3 1 where a, e [O,Ej.Thentan (o + 2B) is equal to
J1+cos2a \/_ 2
_N2sna_ COSZB et o, Be [o 5} 9 tan (o + 2B) TR F—
J1+cos2a \/_ ' 2)
(1)
2sina 1 J2sing
= — andden = —
2cosa 7 V2 \/_
tana:l
7
sinB:L
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7
L X4

7
*

*,
*

]
tanf = —
b 3
1 2
2.— =
.8 _3_38
’[an2[3_1_1 _§_4
9 9
1+3 4+21
tano +tan2p 7 4 28
tan 2B) = = = =1
(a.+2B) 1-tanatan2 ,_13 25
74 28
SECTION -2

This section contains FIVE (03) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.
If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
laces.
F; Full Marks : +4 If ONLY the correct option is chosen.
» Zero Marks : 0 In all other cases _
s 2
39 @S # Ui (03) U 2| UAS U HT IR GG 99 (NUMERICAL VALUE) €, <1 fg—si@ra qurfe
AT TIHAT Thel—(h H B |
Ife =T 79§ |1 9 IIfd I RAH 7, O GATHS AT Pl GIFAd B ol AH db ShT/I8S
3% (truncate/round-off) &< |
B AT :
> gl 3% +4 I R e fabed € g 71 B |
> TG 0 Iy wl uRRerfaal ¥ |

22. The number of four letter words that can be made from the letters of word "EXAMINATION" is
31 "EXAMINATION" &1 991 dTel IR 31eRi & el & A&l 3—
Ans. 2454
Sol. EXAMINATION
2N, 2A,2I,E, X, M, T, O
I
Case | All are different so 8P, = % =8.7.6.5=1680
I
Casell 2 same and 2 different so 3C, .702.% =3.21.12=756
3 4|
Case lll 2 same and 2 same so °C, e =3.6=18

Hindi. EXAMINATION

Total = 1680 + 756 + 18 = 2454

2N, 2A, 21, E, X, M, T, O

|
Rerfer -1 | == ® 8P4:%=8.7.6.5=1680
|
<fey -l 2 W qn 2 -t 3G, .702.% =3.21.12=756

2l
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!
zerfey -l 2WHW2W3C2.%:3.6=18

fl = 1680 + 756 + 18 = 2454

23. Let the line y = mx intersects the curve y2 = x at P and tangent to y? = x at P intersects x-axis at Q. If
area (AOPQ) = 4, find m (m > 0)
AT 6 Y@y =mx I5h y2 = X BT P IR FIcl § AT y2 = X B P IR T @1 x-348 Bl fdg Q W) Fred! ¢ |
If &% (AOPQ) = 4, m (m > 0) A HIRTY—

Ans. 0.5

Sol.

P(t2, 1)

2ty = x + 12
Q(-t2, 0)
0 0 1
2t 1|=4
-2 0 1
=8
t=+x2 (t>0)
m=1
2

7
24. Zw is equal to SXTSR B—

n=1

Ans. 504

Sol. l[
4
n
2
1 2L8 .3 7.8.15 +L8
4 2 6 2

%[2x49x16+28x15+28]

M~

<2n3 +3n? + n)Zl

I
N

%[1568 + 420 + 28] = 504
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