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MATHEMATICS




Sol.

Sol.

dx

2
IfI =
Jl.\/2x3—9x2+12x+4

, then :

le%«'I=j. dx g dr:
Y 23 92 +12x + 4
1 - 1 1 - 1 > 1 1 5 1
l = <<= = = PP <=
(1)9<I <8 (2)6< <2 (3) <I<9 (4)8< <4
1
2
=I _ox2 +12x + 4
1
foa = \/2X3 —Ox% +12x+ 4
-1 (6x2—18x+12)
' = 3/2
F0) 2(2x3—9x2+12x+4)/ Al
22
1
-6(x-1)(x-2) ] G

1 _ 3/2
Fix) = 2(2¢ ~9x® +12x+ 4) /

[ \G ]| S

A .

1 1
f(1) = 3 & f(2) = N
it is increasing function

l<I<L

.3 5

l<IZ<l
9 8

If aline, y = mx + cis a tangent to the circle, (x - 3)? + y?2 = 1 and it is perpendicular to a line

, Where L, is the tangent to the circle, x> + y? = 1 at the point ( then :

55
IR TH W@y =mx + ¢, & (X - 3)> + y2 = 1 &I & W @1 & FA I§ & YW1 L, R & &, Sl L, 9
24 yv2=19 W W Y g,

ey =1 g

(1)c2-7¢c+6=0 (2)c2+7c+6=0 (3)c2-6Cc+7=0 (4)c+6c+7=0

4
(x=-3)2+y2=1,tangentisy =mx + ¢

1 1
for circle x> + y? = 1 tangnet at p(ﬁ'ﬁ]




Sol.

from T = 0, will be

RS VP

20 2

x+y-J2=0 ... L,

x+y-J2=0_L , x-y+2xi=0-Thisis tangent to the circle (x - 3)*+y? =1
applyr=p

3-0+A
= T =+ 3 =2
A= 312
A+3)2=2

MM+9+61-2=0
cc+6c+7=0

Which of the following statements is a tautology ?

= 4 9§ B9 |1 HUF TE g B ?
(1) pv(~a)>pnrq (2) ~(pv~a)>pvq
(3) ~(pv~a)—>pAaq (4) ~(pr~a)—>pva
2
plaj~p|~ag|pv~a|pag|pv~a)>{Parad)|~(pv~a)|pva|~(pv~a)—>(pva)
T|IT|F[F T T T F T T
TIF[F [T T F F F T T
FIT|T|F F F T T T T
FIFI T[T T F F F F T
This is tautology

leto = “LHN3 g

2

100 * 100 x
a=(1+°‘)za and b = Z“ , then

k=0 k=0
a and b are the roots of the quadratic equation :
Wa=#%lﬂﬁf

100 100
a=(1+OL)ZOL2k qa b = Za3klaﬁ

k=0 k=0
aden b =1 4 9 o9 fgam I & 49 © ?
(1) x2 - 102x + 101 = 0 (2) x2 - 101x + 100 = 0
(3) x2+ 102x + 101 = 0 (4) x2 + 101x + 100 = 0
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Sol.

S N e

100

a= (1 + OL)ZOLZk
k=0

a=NQ+a)1l+a®+a*+a®+..... 200)

o AT

1
=( +(X,) az_l = a = ((Dz_l)
(0+1)(0-1
=a= (or1)(0-1) = =1
100
b= a* =14+ o3+ o+ ....03%
k=0
b=1+®+ e+ ..... @®=b=1+1+ +....101 times
b =101

x>-(a+b)x+(ab)=0
x2 - (102)x + 101 =0

c.a =0, then &b is equal to :
A Q1 Afew a=7-2j+k T b=i-j+k I IR vH @RwW ¢

C.ad =08 d &b W 8 :

1 1 3
) 5 @ -3 @ -3
2
5zf—23+|2
b=i-j+k
laj =6 ; b‘=\/§ & a.b =
bxc=bx3a

~2j+k and b=7-j+k be two vectors. If ¢ is a vector such that px¢=pxa an

39 YR B f6 bxé=bxa au

(4) -1

o

=




Sol.

If o and B be the coefficients of x* and x? respectively in the expansion of (X+\/X2 -1

6
(x—\/x2 —1) , then :

6 6
a‘[%:(x+\/x2—1) +(X—\/X2—1) S TR H x* qAT X2 B UMD HHA o AT B B, T
(1) a-p = 60 (2)a-p=-132 (3)a+Pp =60 (4) a+p = -30
2

(x+a)'+ (x-a)=2(T,+ T, + T, +..... )

6 6
(x+\/x2—1) + (x—\/x—z—l) =2[T, + T, + T, +T,]

= 2[°C, x® + °C,x*(x? - 1) + ¢C,x?(x? -1)? + ¢C,x°(x?-1)?]
= 2[x%4+ 15(x® — x*) + 15x? (x* + 1 -2x?) + [x® - 3x* +3x? -1)]
= 2[x5(2 4+ 15 + 15 + 1) + x*(-15 - 30 -3)+x?(15+3)]

coefficient of x* =

B =36
a-Pp =-96-36=-132

score 200-240

score above 240
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Sol.

If a hyperbola passes through the point P(10,16) and it has vertices at (£6,0), then the equation

of the normal to it at P is :

e T sffdwRaerd fdg P(10, 16) A 8IdR Sl & a2l $9a Y (£6,0) R 8, A1 P IR 3dSD AT BT FHIHIT
g

(1) x +2y =42 (2) x + 3y = 58 (3) 2x + 5y = 100 (4) 3x + 4y = 94

3

2 2

X Y
Let h bola 5 -5 =1
et hyperbola 2 b2
vertices (+a, 0) = (6, 0) = [a = 6]
10 (16)
KV oy 0O 256 100
a2 b2 (6 b* T T p? T 36
256 64
b> ~ 36
256 x 36
2 . == 2 —
b 64 =b 36x4
b2 = 9x 16
b=12
2 y2
] . XYy
. required hyperbola is 36 144

equation of normal will be

a’x b’y
I
X1 Y

at P(10,16) normal is

30 1Y _ 36+ 144
10 16

=X oy =
=+ 9 =180

18x + 45y = 900
2x+5y =100




Sol.

Sol.

X
[tsin(10t)dt

im& — isequal to:
x—0 X

X
[tsin(10t)dt

|im0— ENERN % .
x—0 X

1 1
(1) 10 (2) 5
a4

X
[tsin(tot)dt

lim 2
Xx—0 X

0
0 form
-. apply newton leibnitz's rule
x.sin(10x)-0
m— =
x—0 1

The system of linear equations
X +2y +22=5

20X + 3y + 52 =8

4X + Ay + 6z = 10 has :

(1) no solution when A
(3) no solution when A
WRge FHiHo Fam

X +2y +22=5

20X + 3y +52=8
4x + Ay + 6z = 10
(1) B BA TR TG A = 2
(3) T PIS &1 A& 8 59 A = 8
1

X +2y +22=5

20X + 3y +52=8

4X + Ay + 6z =10

2
8

A2 2
2h 3 5
4 L 6

A
A
A

- A -6\ + 16

-1
(3) 1o (4) 0

(2) infinitely many solutions when 1 = 2
(4) a unique solution when A = -8

(2) @ 3T 8 & 1 A = 2
(4) &1 919 Uh 81 & O A = -8

A (18 - 50) = 2(12% - 20) + 2(2)2 - 12)
181 — 502 = 24% + 40 + 4)2 - 24

score 200-240 score above 240



A=-224+2)-8\L+ 16
A=-2Mr-2)-8(r-2)
A=-(+8)(n-2)
for no solutionsA=0=>A=-8, L =2
when A = 2

5 2
A =8 3

10 2
A =40+ 4 -28
A #0

.. at A = 2 there is No solution

1

10. If the 10* term of an A.P. is >0 and its 20™ term is %, then the sum of its first 200 terms is :

wﬁ:wwﬁf_ﬁwlomm%%awwzomm%%,aﬁmqmzooﬁwa‘m%:

(1) 100 ) 50% (3) 50 (4) 100%
Sol. 4
1
Tp=a+9d=—-5 (1)
1
Tp=a+19d= 15 e (2)
Equation (2) - (1)
11
-10d = 5515
1 2 4
-10d = 55-55 = 59
d= 1
200
L2 L _ 1 9
a7 %00 T 20 727 20 200
_ 10 9 -1
200 200 200
200
_ 2001 2 +(200—1).—1 _ 100|212
200~ 2 |200 200 200 ' 200
S, = % _ 100t




Sol.

Sol.

x[x]

Let f : (1,3) —» R be a function defined by f(x) = where [x] denotes the greatest integer

1+x?]
< X. Then the range of fis :

Wf:(1,3)—>RQ‘cBW%,Gﬁf(x)=%,mﬁﬁa%ﬁ[x]wwﬁzﬁsxﬁmﬁ%mﬁ
f & IRER B :

(2 lju(i i} (2 i} (E ij (2 E}U(i iJ
M (52)" 55| |53 (3) (5’3 ®(5'5|Y(2'5
1
X| X
f:(1,3) > R, f(x) = 1+[x:2|
1+XX2, x e(1,2)
f(x) = 2X
T Xel23)
1+x%)(1)-x(2
ed)-x@)
(1+X2)
(x) = |(1+x%)(2)-2x(2
f'(x) ( +X )() 2x( X), Y e[23)
(1+X2)
1_ 2
1+22, x e(1,2)
f(x) = 11-2x
1“2‘2, x €[2,3)

. f(x) is decreasing function
R
: 52 10°5

The differential equation of the family of curves, x> = 4b(y + b), b e R, is :
ami x2 = 4b(y + b), b € R & A FT el FHIII © :

(1) x(y')? = 2yy' = x (2) xy" =y (3) x(y)? = x = 2yy" (4) x(y')* = x + 2yy'
4

x? =4b(y + b), b e R

X2 = 4by + 4b?

2x = 4by' + 0

99 percentile and ahove
in JEE Main (Jan-2020)
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Sol.

Sol.

= E?

. differential equation is

2
o 4y, 4( x J

2y 2y"
2—2ﬁ+ X:
Ty Ty
X = 2_Y+ Xz
YY)

IX(y')? = 2yy'+ x|

Let S be the set of all functions f:[0,1] — R, which are continuous on [0,1] and differentiable on
(0,1) . Then for every fin S, there exists a c € (0,1), depending on f, such that :

AET 99 %ol f 1 [0,1] —» R, ST f& [0,1] R &ad g @2 (0,1) W adHA11d &, B A9=ad S | 1 S H udd
fo fog f R AR t& ¢ e (0,1) &1 3R 9 UaR B & :

F-0) _

1) —— (2) If(c) - f(1)| < (1 - <) [f(c)]
(3) If(c) - f(1) | < [f' ()l (4) If(c) + f(1)] < (1+)[F(c)|
BONUS

The mean and variance of 20 observations are found to be 10 and 4, respectively. On rechecking,
it was found that an observation 9 was incorrect and the correct observation was 11. Then the
correct variance is :

20 Yeroll & HIEY oIl YRRV AL 10 91 4 U TR | Y € B WR U1 T fb U Yaror 9 Terd off dul el

UeTor 11 o7 | ) el IR § ¢

(1) 4.01 (2) 4.02 (3) 3.98 (4) 3.99
4
Let 20 observation be x, , X, ,....X,,
. _ X1 + X2 + ------- + XZO
given Mean = 20 10
X, + X, + ... + X,, = 200

Now, X, + X, + .... + X,, -9 + 11 = 202




Sol.

Now, Xi +X3 +.....+ X5, —81+121 = 2080 + 40 = 2120
new variance will be

2120 (202

2
20 20 J = 3.99

The area (in sqg. units) of the region {(x,y) e R?: x2<y <3 - 2x}, is:

&3 {(x,y) € R? : x2<y <3 - 2x} &I &3%d (I gHS H) 7 :

31

(1) =5 (2) 5

4
y=Xx>&y =3 -2X
X2 =3 - 2X

x>+ 2x-3=0

x>+ 3x-x-3=0
X(x+3)-(x+3)=0
x-1)(x+3)=0
x=1,-3

1
required area = j(line—parabola)dx
-3

1l
VY
N
|
(S
N—
|
T
[y
(0]
+
(o)
N

=E+9=—
3




16.

Sol.

17.

Sol.

The length of the perpendicular from the origin, on the normal to the curve, x> + 2xy - 3y2 =0
at the point (2,2) is
b X2+ 2xy - 3y2 = 0% fag (2, 2) W I T e R 4o g 4 S N a9 &) =6 © ¢

(1) 2 (2) 2 (3) 2v2 (4) 42
3

X2+ 2xy - 3y?=0

2X + 2y + 2xy' - 6yy' =0

X+y+xy' -3yy'=0

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

d_y _X+y
dx =~ 3y-x

dx  x-3y
Slope of (N), dy ~ xt+y

(_%] 2-6
K dy(z,z) 242 =1

~. equation of normal at (2,2) is
y-2=-(x-2)

X+y-4=0
. distance from (0,0) will be
0+0-4
p= T = 2\/5
Let S be the set of all real roots of the equation, 3*(3* - 1)+ 2 = |3*-1| + |3*-2|. Then S :
(1) is a singleton (2) contains at least four elements.
(3) contains exactly two elements (4) is an empty set.
HET FHIBROT 3%(3¢ = 1) + 2 = |3 = 1| + [3* - 2| & &) ar<ifdsd Jall b1 Gzad S| a1 S :
(1) T& & 399q are 9= 2 (2) & P9 W P IR A4UT B |
(3) % A <7 3r99q ¥ (4) v Rad wq=d &
1 Ya
F(3F=-1)+2=|3F=-1] + |3* - 2]
put 3* =t
tt-1)+2=]t-1] + |[t- 2| \

-t+2=|t-1]+ |t - 2] \\
from graph

let o is real solutions
o = 3% Co .
X = log,a . only one solution < — T ) > X
. singleton set

Nl




Sol.

Sol.

IfA = 2 2 andI = 10 , then 10A! is equal to :
9 4 01

ITI%A=(2 ZJ asml=(1 OJ g, a1 10A! SRR B :

9 4 01

(1) A -6I (2)4I-A (3) 6I -A (4)A-41
1

2 2 10
A= 9 4 andI = 0 1
10A-t =7
According to Cayley Hamilton equation
[A-2AIl =0
2-n 2

9 4.3/ =0

(2-2)(4-2) -18=0
8-2L-4n+22 -18=0
MP-6L-10=0
~A2-6A-10=0
A1(AZ) —6A"'A — 10 At =
A -6I- 10A = 0

10A = A - 61

7 4 1
The mirror image of the point (1,2,3) in a plane is (—51—51—5) Which of the following point

lies on this plane ?

fag (1,2,3) &1 v& wwaa | wfafes (mirror image), (—%,—%,—%J g 9 oF w1 fag 39 wwaa
R Reyd 7 ?
(1) (1/1/1) (2) (11_111) (3) (_11_11_1) (4) (_11_111)
2
for required plane
n|| AB
7 -4 -1

= —5—1,?—2,?—3

-10 -10 -10

n=-"3'"3"'3
D.rofn =1,1,1

score 200-240 score above 240



Sol.

-7

1 +2 43
Also mid- point of A& Bis M=|_3 , -3
2 2 2
M2 238 A(1,2,3)
6’6’6 |ﬁ
-2 1 4 J_
M= 1S5 -
553) .
. equation of required plane B
r.n=an
L n oA A 2 1 4 B(Images)
r(|+]+k) = —§+§+§ [%;34—?1]
X+y+z=1

Let A and B be two events such that the probability that exactly one of them occurs is

probability that A or B occurs is l, then the probability of both of them occur together is :

2

WAHWB@WWW%%aﬁﬁﬁmwzﬁ@ﬁaﬁuﬁw%%awAmBzﬁg‘rﬁa%’rzr@ao—m

%%,aﬁaﬁf?ﬁwwugﬁa%u@w%:
(1) 0.02 (2) 0.01
4

2
P(exactly one ) = 5

ul| N

P(A) + P(B) - 2P(ANB) =
P(AorB) = P(AUB) = %

P(A) + P(B) - P(ANB) = %

P(AnB) =2
Solve (1) - (2)
P(ANB) = %—%
P(AnB) = 2-2

(3) 0.20

(1)

(2)

(4) 0.10




Sol.

Sol.

T 10 10 10
= P(ANB) = 0.10

The number of 4 letters words (with or without meaning ) that can be formed from the eleven

letters of the word 'EXAMINATION'"iS .....vvvunnns

v 'EXAMINATION' & "ORE QMR ¥ &9 Adh a4 3MeRi & vl (e arel qen edfade) o dwen

Bovreeeeeeeen |
2454
EXAMINATION
(AA)(II)(NN)(EXMOT)
to form four letter words
(L) Allsame ......ccevvneeen not possible
(2) 1 different, 3 same.............. not possible
i s 5 41 3X7x6x5lx4x3x2!
(3) 2 different, 2 same........... C, xX’C, Xy = 2151 o1 = 63x 12 = 756
4! 4x3x2!
(4) 2 same, 2 same............. 3C, x 5120 3x 55 = 18
) 8.7.6.5.4!
(5) All different ..............us 8C, x4! = mx‘” = 56x30 = 1680
Total = 2454
\/_sma /1 cosZﬁ 1 T
= , 0,= |, then tan(a+ 2B) is equal to :
V1 +cos2a - Ji0 & ( ZJ (at 2B) g
\/_sma 1- cosZﬁ 1 T s
= ,/ , ,—= |, &, I tan(o+ 2B) SRS Buvvvrennen,
V1 +cos2a - Ji0 & ( ZJ (at 25)
1
_V2sina ~ /1 cosZB 1
J1+cos2o = 10

V2sina 1 N \/fsinﬁ 1
J2cosa 7 2 T 4o
1 . 1
tana = 7 sinp = \/ﬁ
J10
1
3

99 percentile and ahove
in JEE Main (Jan-ZDZﬂ)
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Sol.

2(3)
2tanp _\3) 2/3

- tan2p = —1—tan2B = 1_1 = —/9
9
tan2p = %%=%
= tan(a +2p)
3 tano + tan2p
T 1-tana.tan2p
1+§ 4+21
7 4 28 25
= 1_l'§ = 28_3 =£ =1
7 4 28
7 n(n+1)(2n+1
The sum Z ( )4( ) is equal to :
n=1
7 n(n+1)(2n+1
INTHA Z;‘ ( )4( ) CRICR -
n=
504
in(n+1)(2n+1)
n=1 4
1 7
ZZn(n+1)(2n+1)
n=1
l27:((n2 + n)(Zn + 1))
4'n=1
- l27:(2n3+3n2+n)
T4
n=1
1S3 3%, 13
— n~" 4+ — n"~ 4+ — n
2; 4; 4;

6

%[7(7+1)]2 +%[7(7+1)(14+1)] .

N




Sol.

_149.8.8 3.7.8.15

1
=274 T a6 22
(49)(8) + (15x7) + ( 7)
392 + 105 + 7 = 504

Let f(x) be a polynomial of degree 3 such that f(-1) = 10, f(1) = - 6, f(x) has a critical point at
x = — 1 and f'(x) has a critical point at x = 1. Then f(x) has a local minima at x = ...........

A €1 3 $1 TS 9gUS f(x) 89 UBR B fo f(-1) = 10, f(1) = - 6, f(x) &1 & Hifds fIg x = - 1 g qen
f'(x) & T Hifdd g x = 1 81 @ f(x) & & U =% 8 x = ..., =l

3

f(x) =ax®*+ bx?+cx+d
f(-1) = 10, f(1) = -6
-a+b-c+d=10 ....(I)
a+b+c+d =-6 ...... (i)
add (i) + (ii)

2(b+d)=4

b+d=2 .G
f'(x) = 3ax?+ 2bx + ¢

f'(-1) =0

3a-2b+c=0 ... (iv)
f"(x) = 6ax + 2b

f'(1) =0

6a+2b=0 (V)
add (iv) + (v)

9a+c=0 (Vi)
b =-3a

by _
c+9 3 =0
c=23b

f(x) = ?x3 +bx? +3bx +(2-b)

f'(x) = -bx?+ 2bx + 3b =0
X2-2x-3=0
x-3)(x+1)=0

X = 3, - 1 Minima

atx =3

Let aliney = mx(m > 0) intersect the parabola, y?> =x at a point P, other than the origin. Let the

tangent to it at P meet the x - axis at the point Q. If area (AOPQ) = 4 sq. units, then m is equal
toiiinnn,

A T Y@y = mx(m > 0 ), Waeld y2 = x &1 o g & fiRed va fag P R Fred B | 9191 P IR 69
el 1 x-31e B fag Q R et 21 Al (AOPQ) &1 &5hel 4 a7 PTE &, Al M TR € e |

99 percentile and ahove
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0.5

let p(t?, t)
Tangent at P(t?, t)
X +t2
ty =
Y=
2ty = x + t2 — equation of tangent
=(0
0(0,0)
A(OPQ) = 4
0 01
1/
5 L S 4
2 01
I )l =
=2 ( t > 0)
4y X + 4 is tangent
. Pis (4,2)

y=mx:2=4m:m=%:0.5
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