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Q.1 Let f:R — R be a function which satisfies f(x+y)=f(x)+f(y) Vx,yeR. If f(1) = 2 and

(n-1)
g(n) = Z f(k),n €N then the value of n, for which g(n) = 20, is:
k=1
(1)9 (2)5 3)4 (4) 20
Sol. (2)
f(1) = 2; f(x+y) =f(x)+f(y)
x=y=1= f(2) =2+2=4
Xx=2,y=1=f(3)=4+2=6

g(n)=f(1)+f(2)+......... +f(n-1)
=2+4+6+........ + 2(n-1)
=2 Y (n-1)
_ 5 (n-1).n
=2 5
=n2-n
Given g(n) = 20 = n2-n=20
n?-n-20=0
n=>5
Q.2 Ifthesumoffirst 11termsofanA.P, a,, a,, a,, .... is 0(a, #0) then the sum of the A.P, a,, a,, a,,
..., @,; is ka,, where k is equal to:
gy -2 2 -2 2 o2
1) 75 (2) = (3) O
Sol. (2)
11
2.3 =0= 1la+55d=0
k=1
a+5d=0
Now a, +a, +....+ a,;, = ka,
12a +d (2+4+6+.....422) =ka
12a + 2d. 66 = ka
12(a+11d) = ka
a
a+ll|-=||=ka

12( : ( sj]

11

1-—=|=k

12(1- )

72
k= 5
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Q.3 Let ECdenote the complement of an event E. Let E,, E, and E, be any pairwise independent events

with P(E,)>0 and P(E,NE, NE,)=0.Then P (ES m E{ /E, ) is equal to:

(1) P(ES)-P(ES) (2) P(E;)-P(ES)
(3) P(ES)-P(E,) (4) P(ES)+P(E,)
sol. (3)
P(E;NESNE)

P(E;NES/E,) = P(E)

P(E,) - P(E,nE,) - P(E,nE,) + P(E,nE,NE,)
P(E,)

P(E,) - P(E,).P(E,) - P(E,).P(E;) + O

= hED = 1— P(E,) —P(E,)

= P(E)—P(E)

Q.4 Ifthe equation cos* 9 +sin* O+ =0 has real solutions for 9, then ), liesin the interval:

1 1 1 3 5 5
(53] el o33 @)

Sol. (2)
cos*9+sin*0+1=0

A= —{1—lsin2 29}
2

2(A+1) = sin?20
0<2(x+1)<1

05x+15%
-1<A< —l
2
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Q.5 The area (in sq. units) of an equilateral triangle inscribed in the parabola y? = 8x, with one of its
vertices on the vertex of this parabola, is:

(1) 1283 (2) 1923 (3) 6443 (4) 2563
Sol. (2)
. —
a
30° 1
[e]
=

A : (a cos 30° a sin 30°)
lies on parabola

i=8 a3
4 T2

J3

Area of equilateral A = Taz

A= g 16. 16. 3

A=1923

Q.6 The imaginary part of (3+2\/—54)1/2 —(3—2\/—54)1/2 can be :

1) Je (2) 246 (3)6 4) —J6
Sol. (2)

(3+254) " ~(3-2iv54) "

= (9+67 +2.3w6)  ~(9+ 67 -2.316) "

1/2

= ((3 + i) )1/2 -((3 - Jgi)zj
= i(3+J€i)$(3—J€i) =-206 |
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Q.7 A plane passing through the point (3,1,1) contains two lines whose direction ratios are 1,-2,2 and
2,3, -1 respectively. If this plane also passes through the point (o ,-3,5), then o is equal to:
(1)-5 (2) 10 3)5 (4)-10

Sol. (3)

r_-iP = (_41517)

Equation of plane :

P: -4(x-3)+5(y-1)+7(z-1)=0
P:-4x+5y+7z2+12-5-7=0
P:4x-5y-72=0

Pass (a, -3,5)

4004+ 15-35=0

40 =20
a=5
1 2 1
Q.8 LetA={X=(x,vVy, z)": PX=0and x?+y?+z2=1} ,where P=|-2 3 -4, thenthesetA:
1 9 -1
(1) contains more than two elements (2) is a singleton.
(3) contains exactly two elements (4) is an empty set.
Sol. (3)
X

X=|Ylax+yr+22=1
z

Px=0
1 2 1](x 0
-2 3 -4||ly|_|0

1 9 -1||z 0
X+2y+2z=0........ (1)
-2X + 3y -4z =0....(2)
X+ 9y -z=0.......... (3)
from (1) & (3)

= 2x+11y =0
from (1) & (2)
=2x+11ly=0
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from (2) & (3)
-6x -33y =0
=2x+11y=0
putin (1)

-7y +2z=0

11y Y 7y ¥

—_— 2 —_— —
Now( 2 J +y+(2J =1
y2(121+ 1+ 49) =4
y2(171) =4

2 7 11
= =t—== =7F ; -
y=+ 171 =X 171 = z i71 = Only two pair possible

[y

Q.9 The equation of the normal to the curve y=(1+x)? +cos?(sin~'x) at x=0is:

(1) y+4x=2 (2) 2y+x=4 (3) x+4y=8 (4) y=4x+2
Sol. (3)
atx=0 =y =1+ cos?(0)=2
p:(0,2)
2y . . 1
Now y* = (1+x)zv{1 VRl Chy X)-ZV}—SInZ(sm*X) NI

y

=4 -0

(0,2)

N :y-2= —%(X—O)
N,:4y -8=-X

N, : [x+4y =8|

Q.10 Consider a region R ={(x,y) € R?: x’< y<2x}.Ifaline y=oa divides the area of region R into
two equal parts, then which of the following is true.?

(1) o’ -6’ +16=0 (2) 30 -8a¥*+8=0
(3) o’ -60**-16 (4) 30> -80.+8=0
Sol. (2)
X< y.<2x
y=xX’
\ y=2Xx
y=a
0 al2ys 2
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~Area= [(2x- x'ydx =a-S |2
A—Area-{( X- x2) x_4_3_3

/2 Vo 1
Now jo (2 x- x2) dx +L/2(a —xz)dx=§A

o2 o oo o’ 4
T‘ﬂ”(*/a‘“/z)‘( 3 24J=€
2 2 4
“__4_(1\/&_“__&:_

4 2 3 6
-302 + 8aJa =8

302 -8ava +8 =0

1
Q.11 Let f:(-1,0) > R be defined by f(0)=1 and f(x) =;loge(1+x),x # 0. Then the function f:

(1) increasesin (-1, )
(2) decreases in (-1,0) and increases in (0, o)
(3) increases in (-1,0) and decreases in (0, o)
(4) decreases in (-1, ).

Sol. (4)

f(x)=§zn(1 %)

1
-——-In1
sz 1o x n(l + x)
X2
1
1-—-In(1
f = 1+x nd+x)
X2

f'<0 vxe(-1,x)

Q.12 Which of the following is a tautology?

(1) (pP—>a)A(@—p) (2) (~P)A(Pva)—q
(3)(a—=p)v~(p—q) (4) (~a)v(pAg)—q
Sol. (2)
~p|pvg|~pAa(pvq)|~pa(pva)—q
FI| T F T
FI| T F T
T T T T
T|F F T
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Q.13 Let f(x) be a quadratic polynomial such that f(-1)+f(2)=0. If one of the roots of f(x)=0is 3, thenits
other roots lies in:
(1) (0,1) (2) (1,3) (3)(-1,0) (4) (=3,-1)
Sol. (3)
Let f(x) = a (x-3) (x-a)
f(-1)+f(2)=0
al[(-1-3) (-1-a)+(2-3)(2-a)]=0
a[4+40-2+a]=0
50+2=0

Q.14 Let S be the sum of the first 9 terms of the series :

{x+ka}y+{x2+(k+2)ar+{x3+(k+4)ar+{x*+(k+6)a}r+... where g0 and gag=1.
x'"" —x +45a(x 1)
If S= " , then k is equal to:
X_
(1) 3 (2) -3 31 (4) -5
Sol. (2)

S = {x+ka} + {x>+(k+2)a} +{x3*+(k+4)a} up to 9 term
S = (x+x2+....+x°)+a{k+(k+2)+(k+4)+...... upto9term)}

_ 9

5= XA=XD) | orok+2.36}

1-x

10
s=% _1" +9ak + 72a
= x*® — x + 45a(x-1) _ x* —x + (9k+ 72)a(x-1)

x-1 x-1

=45=9k + 72
9k = -27
k=-3

Q.15 The set of all possible values of g in the interval (0, t) for which the points (1,2) and (sin 0, cos 6)
lie on the same side of the line x+y=1is:

s s 3n T 3m
w[03) @[03) o3 @)

Sol. (2)
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(1.2)

(sind, coso) lie on 32 +y? =1
Shaded points satisfy
= 0e€(0,n/2)

Q.16 Let n>2 be an integer. Suppose that there are n Metro stations in a city located along a circular
path. Each pair of stations is connected by a straight track only. Further, each pair of nearest
stations is connected by blue line, whereas all remaining pairs of stations are connected by red
line. If the number of red lines is 99 times the number of blue lines, then the value of n is:

(1) 201 (2) 199 (3)101 (4) 200

Sol. (1)

~— —
Red line = 99 blue line
"C,-n=99n
”(”2_ U 100n
n-1= 200
n=201
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Q.17 If a curve y=f(x), passing through the point (1,2) is the solution of the differential equation,

2x2dy=(2xy+y?)dx, then f[l) is equal to:
2

-1 1 1
(1) 1+log, 2 (2) 1+log,. 2 (3) 1+log, 2 (4) 1-log, 2
Sol. (3)
2
2d—y=21+(XJ SHDE
dx —x \Xx
Y = VX

g dv_dx
veox
2
-—=Inx+c
v

2 Inx+
——=Inx+c
Y

1(1,2)

c=-1

c:Inx+§=1
y

1
For f(1/2)= In (§j+—=1

1
T 1+In2

Y

Q.18 For some 66[0,%), if the eccentricity of the hyperbola, xz—yz sec’0=10 is \/3 times the

eccentricity of the ellipse, x?sec’ 6+y2 =35, then the length of the latus rectum of the ellipse, is:

44/5 2+/5
(1) Tf ) Tf (3) 246 4) 30

Sol. (1)
H: x?-y?sec? = 10
E:x’sec’0+y2=5

BRASH BUURSE Go Premium at ¥ 1100

FOR JEE ADVANCED 2020 # Doubt Support 4 Advanced Level Test Access

% Live Test Paper Discussion # Final Revision Exercises
FREE Online Lectures Available onYouQ[[i
Start Date: 07 Sept. 2020




MoTionN

10cos? 6 5cos’ 6
,/1 20 -l
Y10 V5 5

1+ cos?0 =5 -5 cos?0

6 cos?0 = 4
2

=+ /=
coso \/;

LR of elli _ 2.5c0s” 6
( )oe|pse——\/§
2 |45
=2J5.= = |—=
\/—3 3

1/x
, T
Q.19 £1£rol(tan(Z+XD is equal to:

(1) e (2) e? (3)2 (4)1
sol. (2)

1/x
lim (tan (% + XD (1°°) —el

T
tan| — -1
(4”)

L= Jim

Xx—0 X

1+tanx_

L = limil=tanx

Xx—0 X

lim tanx 1
L—HOZ x J'1-tanx
L=+2
Ans. e?

Q.20 Leta, b, c R be all hon-zero and satisfy a3+b3+¢3 =2. If the matrix

a b ¢
A=|b ¢ a
c a b

satisfies ATA=I, then a value of abc can be:
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2 1
(1) 3 (2)3 (3) =3 @ 3

Sol. (4)
a*+b’+c3=2
ATA =1

abc abc
b c a b c a
cab cab

=a’+b’+c? =1
&ab+bc+ca=0

Now (a+b+c)’= a2 1 23 ab
(Za)2= 1+0= (Za)2=1:> Ya=+1

Now y *-3abc = (Xa)(Xa’ - Xab)

2-3abc=+1(1—-0)
2—3abc=+1

(+) (-)
3abc=1|3abc=3

abc:%

Q.21 Let the position vectors of points ‘A’ and ‘B’ be i+j+f< and 2i+3+3f<, respectively. A point ‘P’

divides the line segment AB internally in the ratio 7»:1(%>0). If O is the origin and

2

OB.OP-3|0AxOP =6,then ) isequalto___
Sol. 0.8
OA =(1,1,1), OB =(2,1,3)
A
A p B
A

Sl

_ 22 +1 137L+1

r+1 T A+l
. 22r +1) 14+ 3(3L+1)
OBOP= "7 r+1

140 +6
Toa+1
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|OA @‘2 = |OAFP|OPP— (O—A@)2

3 ((2x+1)2+(x+1)2+(3x+1)2] (2x+1+x+1+3x+1J2

(r+1) L+1
1 5 2
=m{3(14x +121.43) - (61.+ 3) |
1

=m{6x2}

Now 14-76 622 e
oW1 (k+1)2 -

(14246) (A+1)—18)32 = 6(A+1)?
—4\2+ 200+ 6=6)2+ 120+ 6
1002—8)x=0

AM10—8)=0

wA>0

rA=.8

Q.22 Let [t] denote the greatest integer less than or equal to t. Then the value of

[2x-[3x]]dx is
Sol. 1

Tle—[3x]|dx

Tl 2t 3[t] l} dt

O~

T| 2t-9| +T| 2t-12 | +T|2t—15|}dt
|3 4 5

O |~

f(o-2) f[(12—2t)+.6[(15—2t)}dt
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[9.1+12.1+15.1-[4 -3]-[5* -4 ]-[6* - 5°]]

& 413 4 . d

Q.23 If y=2kcos 1{—0051(7(——5111104}, then & at x=0is
k=1 5 5 dx

Sol. 91

y = ik cos™ {cos(kx +0 )}
k=1

4
where tand = =

3
y=cos*(cos(x+0) + 2cos?(cos(2x+0))....... + 6c0s(cos(6x+0))
d_y sin(0)

e 4
dx|,_, +1-cos?0

=1.1+2.2+3.3+..... + 6.6

6.7.13
= 262 = 6 =91

Q.24 If the variance of the terms in an increasing A.P,, b,, b,, b,, ...., b,, is 90, then the common

difference of this A.P. is

11

Sol. 3
_ b _(ZbiY
Var(x) = 11 —(11
90 = a’ +(a+d)? +(a+2d)? +....+(a+10d)?

11

(a+a+d+a+2d+...+(a+10d)]2
11

10890 = 11{11a* + 385d? + 110ad} - {11a + 55d}’
10890 = 1210d?

d=3
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Q.25 For a positive integer n, (1+;) is expanded in increasing powers of x. If three consecutive

coefficients in this expansion are in the ratio, 2:5:12, then nis equal to

Sol. 118
Let 3 consecutive coH are

"G,:"G:"G,1:2:5:12

2 'C s
'c s5%7c, 12

r 2 r+1 5
= — & — = —
n-r+1 5 (n-r)~12
7r=2n+2 & 17r = 5n-12
2n+2 5n-12
=7 T 17
= 34n + 34 = 35n — 84
=n=118
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