VAGUS NEET ACADEMY, TUMKUR
MATHEMATICS KCET 2020 (VERSION CODE D2) KEY WITH SOLUTION

1. Thesine of the angle between the straight line x-2_3-y_z-4 and the plane 2x — 2y + 2 =5 is
3 -4 5
3 4 2
A) > B)(— ©) Y& D ?ffz
£5 ( )(stz— 10 (D)( e
Ans (C) )
Given lineis X~2_Y~3_2-4
3 4 5
and plane is ZX—Dgy+z=5

b.n

w.k.t. sin 6 ‘W
3i +4j+5k).(2i —2j+k)
J9+16+25 A+ 4+T
6-8+5 3 1 1 2 2
"6 53 58 52 2 10

2. If aline makes an angle of ™ with each of x and y-axis, then the acute angle made by z-axis is
3

sin e=(

A) — ® " © =X o "
6 3 2 4
Ans (D)
Given oczB:E y=?
3

cos? a+cos? B+cos® y =1

(”Z LJ{T +cos’y=1

\2) \2)
E+E+coszyzl
4 4
2 1 1
COS"y=_ =>coSy=%t
2 J2

= Y=§ [0 yis acute]

3. The distance of the point (1, 2, —4) from the line X =Y "3 _2%5 s

2 3 6
\293 293 7293 293
A) —=— (B) Ty © =25 (D) -
Ans (A)

X-3 y-3 z+5
2 3 6

Given pointis (1, 2, —4) and the line is

X-3 y-3 z+5
2 3 6
.. Dr’s of the line are 2K + 3, 3K + 3, 6K — 5)

=K




Dr’sof AB (2K +2,3K + 1, 6K — 1)
Since AB is perpendicular to the given line (2K +2) 2+ (3K + 1)3 + (6K -1) 6 =0
AK+4+9K+3+36K-6=0

-1 A(1,2,-4)
49K = -1 K="=
49
96Y [(46Y) [43Y
.. distance = (— |+ _)+| — |
49) 49 ) '49)
_ 9216 + 2116 + 3025 \/ 14357 _ /293 EGRTI3K3, 6K - 5)
(49) 49 49 7

The feasible region of an LPP is shown in the figure. If Z = 11x + 7y, then the maximum value of Z
occurs at

Y
ot S - X
wEy=9 \>I-A3y= 9
(A) (3,3 (B) (5,0 (©) (3.2 (D) (0,5)

Ans (C)

The corner points are (0, 5), (0, 3), (3, 2)

At(0,5) Zz=35

At(0,3) z=21

At(3,2) Z=47

Corner points of the feasible region determined by the system of linear constraints are (0, 3), (1, 1) and

(3, 0). Let z = px + qy, where p, g > 0. Condition on p and g so that the minimum of z occurs at (3, 0)
and (1, 1) is

q
(A) P=2 (B) p=23q ©p=qg (D) p=29
Ans (A)
Given corner points are (0, 3), (1, 1), (3, 0)
Z=px+qy

At(3,0) z=3p
At(1,1) z=p+q

=3p=p+tq
2p=q=p -4
2 1 1 1 (A .
If A and B are two events such that P(A)=",P(B)=" and P(A nB) =", then P is
3 2 6 B

1 1 1 2
A) _ - — =
® - B) 3 ©) 7 (D) 5

Ans (D)



Given P(A) =} P(B) =E P(AmB):E
3 2 6
P(A'|B) =1-P(A|B)
_1_PAnB)_, 1_2
P(B) 3 3
A die is thrown 10 times, the probability that an odd humber will come up atleast one time is
1023 11 1013 1
A — B) — C) — D) —
) 1024 ®) 1024 (©) 1024 () 1024
Ans (A)
. 1 1
Givenn =10 p=_, g=_
2 2
Required probability =1 - P(X =0),,, |
( 1 {10 0( 1 \0
) 2
2 2
NI
210 1024
_1023
1024
The probability of solving a problem by three persons A, B and C independently is ! , L _ andE
2 4 3
respectively. Then the probability of the problem is solved by any two of them is
1 1
= C) _ _ _
OF ©) 5
Ans (A) D
(B) 24 ©)
1
2
Required probability = P(ABC) + P(ABC) + P(ABC)
_1 1%, !
243 243 243
1 1 1 2+3+1 1
12 8 2 24 4
Events E; and Ef form a partiTon of the samplezspace S. A is any even such that
PE)=PE)=",P(E|A)="andP(A|E)="",then P(E|A) is
1 2 E 2 E 2 § 1
1 1
) 2 (B)1 (©) - (D)~
3 4 2
Ans (D) n
Given P(E)=P(E)="
1 2 2
P(E|A)=1 P(A|E)=2
2 2 > 3

P(E,)P(A|E,)

Using Baye’s theorem P(E,| A) =
P(E,) P(A|E,) +P(E,) P(A[E,)




10.

11.

12.

13.

14.

LE\ Lls
2 (1 1\ V2 x, 1
BRI
i_{_izgji:]_-j)(—_
2 3 3 2 3 3
p(Es 1)~ PEDPAIE)

P(E,) P(A| El\)\ +P(E,) P(A|E,)
2

2 \3J 1

G 2

The value of sin? 51° + sin? 39° is

(A)O (B) sin 12° (C) cos 12° (D) 1
Ans (D)

sin? 51° + sin® 39° = cos? 39° + sin” 39° = 1

If tan A + cot A = 2, then the value of tan* 4 + cot* A=

(A) 1 (B) 4 ©)5 (D) 2
Ans (D)

tanx +cotx=2

tan? X + cot’ x + 2 tan x cot x = 2

tan? X + cot’ x = 2

tan* x + cot® x + 2 tan® x cot’ x = 4

tan® x + cot* x = 2

If A={1, 2,3, 4,5, 6}, then the number of subsets of A which contain atleast two elements is
(A) 63 (B) 57 (C) 58 (D) 64
Ans (B)

Subsets of A are 2° = 64

Subsets of A which contain atleast two elements = 64 — 7 = 57

If n(A) = 2 and total number of possible relations from set A to set B is 1024, then n(B) is
(A) 20 (B) 10 (©)5 (D) 512
Ans (C)
n(A) =2
2™ =1024
(22 ) — W
22><5 210
n(B) =5
The value of
Cq+ 1°Cyo— 1°Cs - °Cris

(A)1 (B) "'Cyo (C) M'Cs (D)0
Ans (D)
16 16 16 16 17 17 7~ —'C=0

G+7°Cp—C—"C; =7Cy—'C,=7Cy 10



15. The number of terms in the expansion of (x +y + z)"%is

(A) 142 (B) 11 (C) 110 (D) 66

Ans (D)

Number of terms in the expansion of (x +y +2)°="%c _,~ _12! _g6
TR

16. If P(n) : 2"< n!
Then the smallest positive integer for which P(n) is true if
(A)3 (B)4 €5 (D)2
Ans (B)
P(n):2"<n!
n=4,2'<4l
n=4
17. If z=x + iy, then the equation | z + 1 | = | z — 1| represents
(A) a parabola (B) x-axis (C) y-axis (D) acircle
Ans (C)
z+1=|z-1]
X +iy + 1] =[x +iy -]
XD 4y = (x =1+ y?
(X+ 12 +y = (x—1)* +y
X+ 2x+1=x"+1-2x
4x=0
x=0
y-axis

18. If the parabola x* = 4ay passes through the point (2, 1), then the length of the latus rectum is
(A) 4 (B) 2 (©) 8 (D)1
Ans (A)
x? = 4ay ..(1)
equation (1) passing through (2, 1)
4 =43(1)
a=1
length of latus rectum=4a=4(1)=4
19. If the sum of n terms of an A.P. is given by S, = n> + n, then the common difference of the A.P. is
(A1 (B) 2 (C)6 (D) 4
Ans (B)
S,=n’+n
$=1+1=2=T,
$;=2°+2=6=T,+T,
T,=5,-S;=6-2=4
d=T,-T;=4-2=2
20. The two lines Ix + my = n and |I'’x + my = n'are perpendicular if
(A) Im=ml B)Im+Im=0 C)Im+ml'=0 D)+ mm=0



Ans (D)
The two lines Ix + my = n and I'x + my = n'are perpendicular if I+ mm' =0
21. The standard deviation of the data 6, 7, 8, 9, 10 is
(A) V10 (B) 2 (C) 10 (D) \2
Ans (D)
X=6+7+8+9+10__40=
5 5

c:\/f[4+1+0+1+4] Do= [Ax-x)
5

1
c=|_=
5

zz_glim{ tan X
) xa0| _Z.X_-lﬂ_z— )
(A)3 (B)4 (C)6 (D)2

Ang (D) \
Iim| tan x IL H’ Rule

x—0

\V )
( sec? x W

=1lim| . o]
x~0 I x2—=10
E

xxéx +4 J
= Iirrg(«/2x +4 sec’x)
= %0 + 4 x(sec?0)
=2x1
=2

8

2
)

|is equal to

23. The negation of the statement “For all real numbers x and y, x + y=y + X is
(A) for some real numbers x andy, X +y =y + X
(B) for some real numbers xandy, x +y #y + X
(C) for some real numbers x andy, X -y =y — X
(D) for all real numbers xandy, x +y #y + X
Ans (B)
Negation : For some real numbers x andy, X +y #y + X
24. Let f:[2, ) — R be the function defined by f(x) = x* — 4x + 5, then the range of fis
(A) [1, ) (B) (1, ) (C) [5, ) (D) (o0, )
Ans (A)
Letf(x) =y
X*—4x+5=y
XX—2-X-2+4+1=y
X*-2-x-2+4=y-1
(x-2°=y-1

x-2=y-1



25.

26.

27.

28.

y>1
Range is [1, )

If A, B, C are three mutually exclusive and exhaustive events of an experiment such that

P(A) = 2P(B) = 3P(C), then P(B) is equal to

Ans (B) 2@ .
P 2 D
P(A) = 2P(B) = 3P(C) £ ®) g

P(AuUBuUC)=P(A) + P(B) + P(C) - P(A " B)
-P(ANC)-PBNC)+P(AnBNC)
1:2P(B)+P(B)+2_P(B)—O—0—0+0
(5, 2]

3]

1=P(B)£m|
3)

1=P(B)

P(B) =i
11

If a relation R on the set {1, 2, 3} be defined by R = {(1, 1)}, then R is

(A) Reflexive and transitive (B) Symmetric and transitive

(C) Only symmetric (D) Reflexive and symmetric

Ans (B)

R={(1, D}onaset{l, 2,3}

R is symmetric ar?d Tranﬁltlve )

The value of cog sin +COoS~ is

L@ 3)'
(A) 1 (B) -1 (C) Does not exist (D)o
ng 3+ cos™ 3\| = cosg7t =0
\ \. N\
(001)
IfA:| 010 ||,then A'is equalto
Ll 00 l)
(A) 2A B)1 (C) 4A (D) A

Ans (B)

B
C

11
11



29.

30.

31.

32.

[001][001]
A*=AA =0 1 0|0 1 Ole
tl 0 0|1 0 O

[1 00] Fo 01]
A —A2xA=l0 1 ofo0 1 o=

001 Jtl 0 o]
A'=AA=1xA=]
If A ={a, b, c}, then the number of binary operations on A is
(A) 3° (B) 3° (C)3° (D)3
Ans (C)
A={a b, c}
The number of binary operations are n" =3% =3°
The domain of the function defined by f(x) =cos*/x—1 is
(A) [0, 2] (B)[-1,1] (€ [0, 1] (D)1, 2]
Ans (D)
f(x)= cos*x—-1
~1<costx<1
and —1</x-1<1
0<(x-1)<1
1<x<2

X*—x a+x b+
Iff(x) =|x—a x* —x ¢+ X then
X-bx-cO
(A)f(2)=0 (B) f(0)=0 (C)f-1)=0 (D)f(1)=0
Ans (B)
0 a b
f0)=|-a 0 ¢
-b —c O

by |skew - symmetric matrix|
f(0)=0
If A and B are square matrices of same order and B is a skew symmetric matrix, then ABA is
(A) Null matrix (B) Diagonal matrix
(C) Skew symmetric matrix (D) Symmetric matrix
Ans (C)
Given
B=-B
Now (ABA) = (BA) (A)[1(AB) = BA]

= ABA

=-ABA



33.

34.

35.

(2 1), (1 0)
3 2 )

If , then the matrix A is
2 -1 2 1
(A) f_3 2 \ (B) ( 3 —2\
\ ) \ )
Ans (A)
We know that AP A=AA'=1orBA=AB =1

[1—-cosKx i x 20

ofd  wf!

Ne——

Iff(x) = { x5|1n X is continuous at x = 0, then the value of K is

L E y |f XZO

(A) 0 (B) + 2

Ans (C)
Given

limf (x) =f (0)

X—0

. (1-cosKx) 1
lim| ——— "=
x>0\ XsinXx 2
By L'H rule

lim,  sin Kx-K jzl
X%‘)Lxcosx +sinXx

2
By LH rule
|7 cosKx - K?

)1
IimL _ J=_
x—0\ —XSIN X + COSX + COSX 2
1k ke g

0+1+1 2
K=+x1

a1
Ifa; 8, a;..... ag are in A.P. then the value of |a,
a7

(A) a; + ag (B) loge(log. €)

Ans (B)
Let a be first term and d be common difference

©)<+x1 (D)J_rl_
2

(€)1 (D) 3(a+a)
2 1 9



a a+d a+2d
GE=la+3d a+4d a+5d
a+6d a+7d a+8d
by applying C, -» C,-C;
C;:>C;-C,
a d d
=la+3d d d
a+6d d d
=0
=log(loge €) [ log 1 = 0]
. If Alis a square matrix of order 3 and |A| = 5, then |A adj A| is
(A) 125 (B) 25 (C) 625 (D)5
Ans (A)
|Aadj Al = |A| [adj A|
= |AIAP
=5.5°
=125
o zsint X
k1+ XZA

A 5 (B)(B% ©-1 (D) -~

Ans (A) )

Put x = tan §= 6 = tan 'x
f(x)=sin*' 2tan6 )

l\1+ tan’ 9)|
=sin* (sin 260)
=20
f(x) =2tan ' x
, 2
P00 = 1+ X2
flp)=_2_1_

1+3 2

, then f‘( \/3) is

&

(el/X _1

. The right hand and left hand limit of the function f (x) = Je” T * TX#0 40 recpectively
0 , If x=0

(A)1land -1 (B)-1and -1 (C)-land1 (D)land 1

Ans (D)
e 1)
es 1)

By dividing both numerator and denominator by ex

limf(x) = lim

x—0 x—0




39.

40.

S LHL=RHL=1

If 2+ 2V =2"*Y, then% is
dx

(A) -2 (B) 2~ (C)(

Ans (A) )
We know that,
X Y — Xty dy _ y-X
Ifa*+a’=a" " 'then —=-a
dx

Y
dx

(D) 2" *

If the curves 2x = y* and 2xy = k intersect perpendicularly, then the value of K?is

(A) 242 (B) 2 (©)8
Ans (C)

2x = y? ..(1)

2xy = k ...(2)

Solve (1) and (2)

2 =y*=k

1

y=k?
2
Q = x=y_2:E
2 2
(ki l\
xy)=|_ k%]

L2

Differentiate (1) w.r.t x
1

y="_
y
1
m=_
1

1
k3
Differentiate (2) w.r.t x

(D) 4



41.

42.

43.

Given
m;m,=-1
L2
Tt
ks ks

2

k3=2
k*=8

If (xe)’=¢*, then dy is

dx
1 logx

® @ ®

Ans (D)
(xe)’ =¢*
=y(logx+1)=x

- =
Y log x+1

. dy _ logx
" dx  (log x+1)?
i 3 h 2 dzy .
If y=2x +—,then x —is
y X Xn dX2

(A) n(n + 1)y (B) x ‘;Lf y
X

Ans (A)

y — 2Xn+1

= dlz 2(n +1)x" — 3nx "
dx
2
=9 y2_ 2n(n +1)x"* + 3n(n+1)x "
dx”,
2 d y r n+1 3 —l
X W: n(n+1) . +X_n|J
2 dy
—=n(n+1)y
dx? 1+ x*

The value of Imdx is

+3x"

=

X

(A) tan™ x +;; tan* x3 +C

(C) tan* x +§1 tan* x>+ C

Ans (A)
1+ x°* 1+ x' =X+ X y
J.1+ x® -[(1+ X)) (1- X+ x*)

2 4
(I-x"+x%) N

(1+ log x)

X

2

e* log x
©) x(y -1) ©) (1 +log x)*
©Cy (D) 6n(n + 1)y

(B) tan"! x —gl tant x*+C

(D) tan"* x +tan"* x* + C

_I(l+ x*)(1-x* +x*)

dx
(1+x*)(1-x* +x%)



2 W dx

)dx

>1+x2 +31+(x )?

=tan' x +_1 tan () + C

X . .
44. The maximum value of ifx>01is
X
1 1
(A1 (B) - € -Z (D)e
e e
Ans (B)
_ log x
X
_ dl: 1- I(;gx
dx X
ay_
dx
—logx=0
=>X=e
ymax: -
e
45. If the side of a cube is increased by 5%, then the surface area of a cube is increased by
(A) 60% (B) 6% (C) 20% (D) 10%
Ans (D)
A =6x° d_X: X
dt 100
9A _1ox X _ oy, X 60X
dt dt 100 100
=10 e =10a
100 100
. 10%
1
2
46. The value of Icos‘l X dx IS
¢
e T
(A) 7 B)1 € — (D) n
Ans (A)
1 1 1
_T cos X dx = xcos  x 2 ]+ _f X
,i 2 —*1 X
2
1 flm { ( 1 T
=2 C0S 2'+5cos| — | - 24—
fd ) = 2J 2 J—;



48.

49.

ln 12n
= 4—— 0
23 2 3
T T T
= _ 4+ _=_
6 3 2
f _|' Sx+l dx =Alog|x—1|+Blog|x — 2|+ C log |x — 3| + C, then the values of A, B and
(x-1)(x-2)(x-3)
C are respectively,
(A)2,-7,-5 (B)5,-7,5 ©2,-7,5 (D) 5,-7,-5
Ans (C)
3x +1 AL B C

x-1)(x-2)(x-3) x-1 x-2 x-3
= 3X+1=AX-2)X-3)+BX-1)(x-3)+C(x-1)(x—-2)
X=1=>A=2,x=2=B=-7,x=3=C=5

The value of J.eSi”X sin 2x dx is

(A) 2 e™ (sinx + 1)+ C (B) 2 "™ (cos x + 1) +C
(C)2e™™ (cosx— 1)+ C (D) 2 e"™ (sinx— 1) +C
Ans (D)
Ies‘"x sin 2x dx = ZJ.eS‘”X sin xcosx dx = = th e'dt
=2[te' —e'|+c sinx =t
=2[sinx —1]e"™ +c = cos x dx = dt
The area of the region bounded by the curve y* = 8x and the line'y = 2x is
(A) fsq. units (B) Esq. units (©) ?sq. units (D) E sg. units
3 4 3 3
Ans (A)
y? = 8x and y = 2x
= 4x% = 8x
=x-2x=0
=X =20 2 .

RA=|| §fx2=2x |dx
fercaz

2

3
2 g
=2J2-X_—x2 4 g
3

<
!

16
e

—isq units
5S¢



2 cos X
50. The value of j

-dx is
l+e
2
(A)O (B) 1
Ans (B)
2 cos x

dx

I:J‘l+ex

cos B L)

- =X
2 2

la
o
X

—X

Il
| |
I S T BENYES

16 2;

~CosX 2 X cosx
. dx
—dx = J' +e

T

Il
— N

l+e

NI

2
Z (eX +1) cos x

L0+ = 2|=dex

T
2

n
2

2l = | cosxdx =sin X |

]

21 s'ng—sin(—;\

-_
N R

L)
21=1- (—]_) =2
SLl=1
"log(1 + x)
51. The value of !de is
T 1
A) — log 2 B) =
(A) 1 (B) >
Ans EC)
log(1+ x) X =tan 0
42dx
s 1+X dx =sec?6 do
Ve
:Jlog(l+ tan6)do
T
=—log 2
8 g

52. The general solution of the differential equation x°dy — 2xydx = x* cos x dx is

(A)y=x?sinx+c

(C) y = cos X + cx?

Ans (D)

x2 dy — 2xy dx = x* cos x dx

(C) -2

()

(2)

T
c) _ log 2
()8

(B) y = sin x + cx?
(D) y = x*sin x + cx?

(D)2

T
D) — log 2
()2



53.

54.

dy x* cosx +2xy
&y _X SO FY

dx X
ﬂ—gyzxzcosx
dx X

2

—=dx
IF:eX =e—2logx=%

General solution is y(l—) = ji(x2 cosx)dx + ¢
x*) dx?

xlzz sinXx+c¢c
The area of the region bounded by the line y = 2x + 1, x-axis and the ordinates x = -1 and x = 1is
5 9
(A) 2 ®) €)5 ) >
2 4
Ans (B) v a
y=2x+1
= (1,3
<_|=: 5 X
X=-1 1 W
= (.l
(-1,-1) 2) x=1
Area bounded by y = 2x + 1 with x-axis = 1_[ 1_\(1) +i|( 3 \(3)
2L2J 2 @ )
1.9
— W Al
4 4
:E
4
5 .
=_s(. units
2

The order of the differential equation obtained by eliminating arbitrary constants in the family of curves

cy=(c +c )" is
1 2 3

(A)2 (B)3 (C) 4 (D)1

Ans (D)
cy=(c +c )e*
1 2 3

(€ +Cs e, o

Co
y = Ag*
Order = number of arbitrary constants
=1




55. If aand b are unit vectors and 6 is the angle between a and b , then sin 0 is_
2
g -
‘a + b‘ 0 0 U

(A 1 (©) ‘a - b‘ (D) ‘a + b‘

Ans &B)
Vbl Babiopsh T
|a q qZJE1 Jrc%s 6)'(& B 1)
al o

0 U 2 9\
la—b| =2| 2sin _)
NCINEN
sin_—_a=

2 2
56. The curve passing through the point (1, 2) given that the slope of the tangent at any point (X, y) is 2_X

y

represents
(A) Parabola (B) Ellipse (C) Hyperbola (D) Circle

dx vy
= ydy=2xdx
dy = | 2xdx + A
j)% J;rAZ>y A

2 2
= curve is hyperbola

57. The two vectors i+ j+k and i+3j+5k represent the two sides AB and AC respectively of a AABC.
The length of the median through A is

(A) 14 (B)7 (C) 14 (D) g
Ans (C)

AB=(11,1) AC=(1,35) A

BC=(0, 2, 4)

BD = (0, 1, 2)

AD = AB + BD B D C

ongp® 23)

| ADE ita+9
=14
58. The point (1, -3, 4) lies in the octant
(A) Third (B) Fourth (C) Eighth (D) Second
Ans (B)
1,-3,4)
Fourth octant



59. If the vectors 2i —3j+4k, 2i +j—k and Ai—j+2k are coplanar, then the value of A is

60.

A

(A) -5 (B) -6 (©)5
Ans (D)
Vectors are coplanar

2 -3 4
=12 1 -1=0

A -1 2
=21 +3(@+A)+4(-2-1)=0
=2+12+3L-8-41=0

=A=6

0 02 gl 0 0
If‘axq+4-b{:144anda:}¢,thenb Hisequalto
(A)3 (B) 2 (C) 4
AﬁnséB)

I gu
|axb|2+(a.b V' 144
Dz 2
:>|%| Fb =144
2
=|b| = =4

36
~pl2

(D)6

(D) 6



