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Integral Calculus
Differential Equation

W | =

d
1. Let xk+y*=ak (a,k>0)and d_y-{zj =0, thenk is :
x X

W | =

af x* + y* = a¥, (a, k> 0 ) g %+(§J = 0,k RS :
(1) . (2) 2 3) 2 4) :
3 3 2 3
A. 2
Question ID : 40503658
Option 11D : 405036200
Option 2 ID : 405036199
Option 3 ID : 405036202
Option 4 ID : 405036201
Sol. x +y =a
Differentiating

omparing with - = y
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Trigonometry

Trigonometric Ratio and Identities
2. Let avandp be two real roots of the equation (k + 1) tan®x —\/5 . Atanx = (1 —=k), where k(% —1) and ),

are real numbers. If tan? (oc + B) =50, then a value of ) is:
A R (k + 1) tan?x — /2 . Atanx = (1 —Kk), k(= —1), L cR) & o TAPEI AR Het & | IS
tan® (0+B)=502,d ) PTG AR :
(1) 52 (2) 102 (3)10 4)5
A. 3
Question ID : 40503667
Option 1 ID : 405036238
Option 2 ID : 405036237
Option 3 ID : 405036236
Option 4 ID : 405036235

V2
Sol. t +t = —
0 an o + tan 3 )
d k-1
and tana tanf3 = el
V22
tan o + tan B k+1 =L
tan(a + ) = l-tano +tanf3 - 1_71{_1 V2
k+1
7\'2
tan? (ot + B) =50 = >
= A*=100 = A==+ 10.
Integral Calculus
Definite Integration
3. Iff(a+b+1-x)=£x), forall x, where a and b are fixed positive real numbers,
b
then I x(f(x)+ f(x+1))dx isequal to:
a+be

g afi x & fag, f@a+ b+ 1 - x)=£x) 8, J9fF a d21 b Rer g7 arafas ] €, a1

ﬁ [(x(/0)+ f(x+ D)dxauae &

M [ faendx @[ fx)dx 3) [, f(xdx @ [ fex+Ddx
A3
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Question ID : 40503660

Option 11D : 405036208
Option 2 ID : 405036209
Option 3 ID : 405036207
Option 4 ID : 405036210

b

Sol. 1= —— [X(f®)+/(x+D)dx )

a+b

b b
Using the property _f fx)dx = If (a+b+x)dx.

[= aJlrb !(a+b—x)(f(a+b—x)+f(a+b—x+l))dx (2)
Butgiventhatfla+b+1-x)=f(x)=>(a+b—-x)=f(1 +x)
So Equation (2) becomes
1 b
I=— [@+b=x) (F(x+ 1) +/(x)dx (3)

Adding(and(3)  21= [(f (x+D+f (x)dx
—~ 2= Tf(x+1)dx+i(f(a+b—x)dx
=2I= 2If(X+1)dx

1 = J.f(a+b—x)dx

b-1 b-1
Putting x+1 =, 1= fd = [ rodx
a-1 a-1
Algebra
Probability
4. An unbiased coin is tossed 5 times. Suppose that a variable X is assigned the value k when k consecutive

heads are obtained for k =3, 4, 5, otherwise X takes the value —1. Then the expected value of X, is :

U M Rigd 1 Ufd IR STl SITal ® | A1, U ok X B, k = 3, 4, 5 & forg, 99 k faan i ® o9 e
IR AT k forT a1y denm s it Rerferdi § X w1 A —1 8, @1 X o1 3rufard 714 &

3 1 3 1
(M) 1¢ @ -3 ®) ¢ Ok
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A. 4
Question ID : 40503668
Option 1 ID : 405036239
Option 2 ID : 405036241
Option 3 ID : 405036240
Option 4 1D : 405036242
1
Sol. P(xx=5)= ED) HHHHH
2
P(x=4)= 3 HHHHT or THHHH
5
P(x=3)= 3 HHHTT or HHHTH or THHHT or TTHHH or HTHHH
P fth S22
(None of these) BRI
Expectation E(x) =2 x.p(x)

= 5><L+4><£+3><i—1><E
32 32 32 4

1
8

Differential Calculus

Monotonocity

5. Let the function, f: [-7, 0] — R be continuous on [-7, 0] and differentiable on (-7, 0). If {—7) =-3 and
f'(x) <2, forall x e(—7,0), then for all such functions £, f{(—1) + f{0) lies in the interval :
AN %etd : [-7, 0] > R,[~7, 0] R G 8 T2 (-7, 0) R I@HA-1g 8 | IR A-7) = -3 AR x e(-7,0) B
fog, f'(x) <2 & A AN Bl £ & forg fi-1) + A0)R57 ofavTer # 8, 98 &
(1) [-3,11] (2) [ -6, 20] () [0, 11] (4) [ o0, 20]

A. 4
Question ID

Option 1 ID :
Option2 1D :
Option 31D :
Option4 1D :

: 40503659

405036204
405036205
405036203
405036206

Sol.  Applying LMVT ininterval [-7, 0],
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ACORAGH.
re= "oy <2

p f(0)<14-3=110 . (1)
Similarly, Applying LM VT in the interval [-7,—1] ;

SED-(E7)
f1e)=" gy <2
=f-H<12-3=9 L )
Adding(1)and (2); =f(0)+f(-1)<11+9=20
JEE Main Only topics
Mathematical Reasoning

6. The logical statement (p = q) A (q = ~ p) isequivalentto:

THHNT DU (p=> Q)A(qQ=~p) MBI AA TR ?

(Dp 2)~p (3)q 4) ~q
A. 2

Question ID : 40503670
Option 1 ID : 405036247
Option 2 ID : 405036249
Option 3 ID : 405036248
Option 4 1D : 405036250
Sol.  Truthtable

p q =D P=9 |d=>~p | P=9PDAr(G=~p)
T T F T F F
T F F F T F
F T T T T T
F F T T T T
This is e quivalent to ~p.
Integral Calculus
Area Under Curve
7. The area of the region, enclosed by the circle x* + y*> =2 which is not common to the region bounded by the

parabola y>=x an the straight line y=x, is :

I X2 + y? = 2 gRI UREG &5 BT I8 &l ol IRdeld, y? = X T el T, y = X g1 IRdg & § & B, 2

(1) %(12;:—1) 2) %(2471—1) (3) %(12;:—1) (4)%(2471—1)

A. 1

Question ID : 40503661
Option 11D : 405036212
Option 2 ID : 405036211
Option 3 ID : 405036214

Optiond 1D - 405036213
Madtrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 5
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Sol. Areaofcircle

x2+y*=2is nr? = 27 units A
Areabounded by y>=x andy=x is K (L1)
|
A= j(\/;—x)dx 0 B
0
{me X2 T 1
13 2], 6
So desired area
1 12n-1
=A1—A2=2n—g= 5 units
Algebra
Complex Number
I 1 1
1 2
8. Let o be aroot of the equation x* +x + 1 =0 and the matix A= T o a , the the matrix A3' is
31 @ o
equalto: 0
I 1 1
1 2
ﬁﬁWx2+x+l=0wwﬂaa%awam§A=$ Lo |7 e A R
o o
(D) I (2)A° A (4)A?

A. 2

Question ID : 40503653
Option 1 ID : 405036182
Option 2 ID : 405036181
Option 31D : 405036179
Option 41D : 405036180

| 1 1 1 1 1 1
11 a ||l o o
SoL.  A=3| % % -
1 o « 1 oo o
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. 3 00 1 0 0
=3 0 0 3/]_(0 0 1
0 3 0 01 0
1 0 O0[|1 O O 1 0 0
Ad— 0 0 1|0 O I|_|10 1 0 —1
0 1 0[]0 1 O 0 0 1

So AN =AM A=A
Integral Calculus
Differential Equation

d x
9. Ify=y(x) is the solution of the differential equation, e’ (d_z - 1] =€ suchthaty(0)=0, then y(1) is equal

to:

d .
Ife sraeper iR, € (d—z—qze , STad y(0) = 0, FTEA y = (X) &, y(1) TR &

(1)log2 (2)2+1log2 (3) 1 +log 2 (4) 2e
A. 3
Question ID : 40503662
Option 1 ID : 405036216
Option 2 ID : 405036217
Option 31D : 405036215
Option 4 1D : 405036218

Sol. o=t eyﬂ = i
dx dx

dt }

So d_x_ t=e

Integrating factor = -ll&x =¢

So J.%(e".t) - jldx

=>te*=x+c =>t=xe"+ce —Se'=xe*tce
Since y(0)=0
=c=1

Soe¥=xe*+¢*
y(1)=log(e*(x+1))|_, =1+log2
Geometry
Parabola Coordinate

10. If y=mx +4 is a tangent to both the parabolas, y*> = 4x and x*> = 2by, then b is equal to :
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I y = mx + 4, SF1 WIS}, y2 = 4x TAT x> = 2by P T Fcil 2, A b R & -
(1) 128 (2)-32 (3)-128 (4)—64
A. 3

Question ID : 40503663

Option 11D : 405036220

Option 2 ID : 405036222

Option 31D : 405036219

Option 4 ID : 405036221

Sol.  Tangentto the parabola y* = 4x is

1
= + —
y=mx+

N

Comparing withy=mx +4 = m

It is target to another parabola x* = 2by

X
= Quadratic x*=2b (Z + 4} will have repeated roots

= 2x2-bx—-16b=0
D=0=b"+128b=0=b=0 or— 128
But for the curve to be parabola: b#0
=b=-128

Vectors

3D Geomeftry

11. Let P be a plane passing through the points (2, 1,0), (4, 1, 1) and (5, 0, 1) and R be any point (2, 1, 6).
Then the image of R inthe plane P is :
Al e AT P, A fdgati (2,1, 0), (4, 1, 1) 3R (5,0, 1) A B ST &, A dIs AR g R (2, 1, 6) &, a1

JHd P H R &1 ufcifew &:
A. 1

Question ID : 40503665

Option 1 ID : 405036227

Option 2 ID : 405036229

Option 3 ID : 405036228

Option 4 1D : 405036230

Sol.  Equation of the plane passing through
(2,1,0),(0,1,1)and (5,0, 1) 1is
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X_
4= =0
5—

NN

y—-1 z-0

1I-1 1-0

0-1 1-0
=>x+ty-2z=3
Image of R(2, 1, 6) in the given plane is
x=2 y-1 z-6 2(2x1+1x1-6x2-3)

11 2 Pr+2

=(x,y2)=(6,5-2)

Differential Calculus

Methods of Differentiation

- 2(tana+cotaj+ 1 a€(3_n nj . dy 5t
) y(@)= 1+tan2a sin2a’ g7 ) theny, Ata= g s

HT%Y(a):\/Z(tana+COtaj+ 1 =a€(%=“j%,ﬂﬁa=5—nq’\’d—y?ﬁrﬂﬁ%:

1+ tan2a sin?a 6 da

1 4
(1) 7 (2) 3 (3) -4 4)4

A. 4

Question ID : 40503669
Option 1 ID : 405036244
Option 2 ID : 405036243
Option 3 ID : 405036245
Option 4 1D : 405036246

sina cosa
2 +— 3n
cosa sina , ae|l—,xm
+cosec “a’ 4

Sol. y(a) — :
sec”a
= J2cota+1+cot’a
=|1 +cota|
3n
For a € T,ﬂ' ;cota<—1 = 1 +cota<0
=y(a)=—1-cota
| cosec’a| =cosec’—
da _Sn _Sn =4
a—? =
Algebra

Binomial theorem
13. The greatest positive integer k, for which 49% + 1 is a factor of the sum 49 +49124+ 492+49 +1, is

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 9
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AT LI & Yortes T k, RTId forg 49% + 1 ITHe1 49'25 + 4924 + | 492+ 49 +] H1TH PHES T, & -
(1) 60 (2) 63 (3) 65 (4) 32

A. 2

Question ID : 40503657

Option 11D : 405036196

Option 2 ID : 405036197

Option 31D : 405036198

Option 4 1D : 405036195

49 _1  (49%+1)(49% -1)

Sol. Sum-= =
49 -1 49 -1
Sok =63
Algebra
Sequence & progression
1
14. Five numbers are in A.P., whose sum is 25 and product is 2520. If one of these five numbers is — 5 then

the greatest number amongst them is :
o i e A 8, R e 25 e o 2520 & 9% g e el 4 7~ 8, A
RESESIGICHES
(1)27 (2) % 3)7 (4)16
A. 4
Question ID : 40503656
Option 11D : 405036194
Option 2 ID : 405036193
Option 3 ID : 405036191
Option 4 ID : 405036192
Sol.  Let the five numbers in A.P. be
a—2d,a—d,a,a+d,a+2d
Sum=5a=25=a=>5 (1)
Product = a(a’? — d?) (a? — 4d*) = 2520
= 5(25 -d?) (25 -4d*) =2520
= 4d*-125d>+121=0

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 10



Matrix JEE (MAIN ONLINE) JAN., 2020

MATRIX JEE Academy

1 1
2 — _ =4 4+ —
=d’=1or 4 =d 1 or 5

11 11
Since one of the terms 1s —? ;d= E

11
Largestterm =a+2d=5+2 x 3216

Algebra
Determinant

15. If the system of linear equation
2x +2ay+az=0
2x +3by+bz=0
2x +4cy+cz=0

where a, b, ¢, e R are non-zero and distinct; has a non-zero solution, then:

()a+b+c=0 (2)a,b,careinA.P. (3)a,b,careinGP. (4)
Ife 71 W TipoT i

2x+2ay+az=0

2x +3by+bz=0

2x +4cy+cz=0

2

1
,— are in A.P.
c

Q| =
o | =

STl a, b @21 ¢ fafis YRIaR adafds St € ; &1 Udh YR 81 8, al -
()a+b+c=0 (2)a,b, c AR S HE |
. I 11 .

(3)a, b, c IR AT H T | @) g TRARIHE

A. 4

Question ID : 40503654

Option 1 ID : 405036183

Option 2 ID : 405036186

Option 31D : 405036185

Option4 1D : 405036184

Sol.  For the system of equations to have non-zero solutions :

2 2a a
2 3b b|_
2 4c ¢

0 = 6bc + 4ab + 8ac — 6ab — 8bc —4ac =0

= 2ab + 2bc = 4ac

2ac

=b= =a,b,carein H.P.
at+tb

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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1 11
a’b’c
Coordinate Geomeftry
Ellipse

= are in A.P.

16. Ifthe distance between the foci of an ellipse is 6 and the distance between its directrices is 12, then the
length of its latus rectum is :
IS Uh STEg B AWAT & d19 Bl g4 6 8 T 39! FIsil & 1 &1 g1 12 8, AT $AD! AT¥er Sial ol

oS B
2
(D32 (2) NG (3) 243 4 3
A. 1

Question ID : 40503664

Option 1 ID : 405036225
Option 2 ID : 405036223
Option 3 ID : 405036224
Option 4 1D : 405036226

Sol.  Distance between foci =2ac=6 (D)
a
Distance between directrices = - 12 ..(2)
From (1) and (2)
1

a= 32 ande=$

e?=1- —2:>b2=9
a

b’ 9
Length of latus rectum . 32 32

Algebra
Complex Number

z—1
17. IfRe( . j =1, where z=x + 1y, then the point (x, y ) lieson a:

2z+1
2 1 3
(1) straight line whose slope is — 3 (2) circle whose centre is at 575
. . . N5 s .
(3) Circle whose diameter is > (4) Straight line whose slope is )

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 12
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z—1 _
aﬁRe(zij =1, SEiz=x+iy, dIfdg (x,y) Rerd s :
2 1 3
(1) T IR X1 R, RSTIH1 3T 3 = (Z)Wﬁw,mzma%r—q'ﬁg(—g,—gjﬁl
J5 3
(3) T& g W, foraeT <™ 7%‘% (4)@@%{%@11:&,%1’{%76@5
A. 3

Question ID : 40503652
Option 1 ID : 405036175
Option 2 1D : 405036177
Option 31D : 405036178
Option 4 ID : 405036176
z-1  (x-D+iy  x-l+1iy (x=D+i1y)2x-Q2y+1D)1)
2z+1 2(x+1iy)+1 2x+(2y+Di 4x* +(2y+1)?
2x(x-D+yQy-D)+i[-(x-1D2y+1)+2xy]
B 4> +4y* +4y+1
Re( Z_l.j=1 . 2);22—27(;|-2y2 Y _,
2z +1 4x° +4y° +4y+1
=2x*+2y*+2x+3y+1=0

3

= Circle with centre (—E, —ZJ ;radius =

Sol.

1 9 1
_+___ =
4 16 2 4

5y

dia=

J5
2

Vectors
Vectors

18.  Avector a = ai+2]j+pk(a,p e R) lies in the plane of the vectors, b=i+jand ¢ =i—j+4k.1f 3

bisects the angle between { and ¢, then :

T AR a = oi+2]+Pk(o,peR)SH qade H , R SHI AT b=1+ d¢ =1i— )+ 4k Rea &, Rerd
g 13afe 5 AR &R ¢ & 1 & IV Bl FHAGHIRTT PRl B, Al -
(1) ak+4=0 (2) ak+2=0 () ai+l=0 # ai+3=0

A. 2

Question ID : 40503666

Option 11D : 405036234

Option 2 ID : 405036232

Option 3 ID : 405036231

Option 4 1D : 405036233

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 13
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a 1 B
Lo . 1 1 0] _
Sol. If3,p and ¢ are copanar = =0 L. (1)
1 -1 4

Also g bisects the angle between 1, and ¢

f+3’ f—j+4f<]

:>Let5=7»(f)+é):k [3\/5"' 3\/5

C e (41+23+41;j
= ai+2j+Pk = A N RENRAENG)

2\
Comparing, 32 =2 =>A=32

a=4;p=4 a=4i+2]+4k
But it does not satisfy any option

iou(b_c M(21+43—41‘<j
SOleta—M( —C)— 3\/5 3\/5 3\/5

. 342 A A A
Companng,uzT:5:i+2j_2k

= ik=-2 = ik+2=0
Differential Calculus
Function

5
19. If g(x) =x* + x — 1and (gof) (x) = 4x* — 10x +5, then/(z} is equal to :

e g(x) = x> + x — 1 TAT (gof) (x) = 4x> — 10x +5, @I /{%j ENERES
(1) -2 (2) - 3) : “4) 2
2 2 2 2
A. 2
Question ID : 40503651
Option 11D : 405036173
Option 2 ID : 405036171
Option 3 1D : 405036172
Option 4 1D : 405036174

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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Sol. g(x)=x*+x-1 (1)
g(f(x))=4x>*-10x+5 (2)
Putting x = f(5/4) in equation (1)
g(f(5/4))=(f(5/4))* +f(5/4) -1 (3)
Putting x =5/4 in equation (2)
g(f(5/4))=4 x (5/4* =10 x (5/4)+5 (4)

From equation (3) and (4)
(f(5/4))> +f(5/4)— 1= - 5/4
= f(5/4)=—1/2
Algebra
P &C

20. Total number of 6-digit numbers in which only and all the five digits 1,3, 5, 7 and 9 appear, is
: 37T aTell Al el a1 gt deear R daer aur wi dfa sie 1,3, 5, 7 IR 9 B &,

(1) 6! (2) 56 (3) é(6!) 4) %(6!)

A. 4
Question ID : 40503655
Option 1 ID : 405036187
Option 2 ID : 405036190
Option 31D : 405036188
Option4 1D : 405036189
Sol.  Ifonlyand all the five digits out of 1, 3, 5, 7 & 9 appear in a 6 digit numbers, exactly one digit will repeat.
No. of ways of selecting that digit=°C,
6!

No. of permutations of such digits = E

6! 6!
So total number of such numbers = 5C1 X 3 =5x E

Differential Calculus

Limit
. 343712
21. gm_) ZW is equal to
. 3 +37-12
gnl) 2 3—x/2 _ 31—x SEN %—

A. 36
Question ID : 40503673
Sol. Let3?=t;x—>2;t—>3.

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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t’ +2—27—12
lim—t . tf-12t7 427
LimitL= 3 1 3 =lim———
= t—3 t—-3
t t
fim t* —ot* —3t* +27
S (t—3)
(-9 -3) ..
= 1tl_1£1(t_—3) = lim (¢ + 3) (£ - 3)

Differential Calculus
Continuity & Differentiability
22. Let S be the set of points where the function, f(x) = |2—x—3||, x € R , is not differentiable. Then

> ()

xeS

afg S 99 91 =gl &1 99zed 8, s fag wad, fix) = [2-|x-3||, x e R ITHANI &I 7, I
Zf(f(x))wg ______ |

xeS

A. 3
Question ID : 40503674
Sol. f(x)=[2-x-31|=|[x-3|-2]

The graph of f(x) is shown below :
Py =1x)

(1,0) (5,0)
From the graph ; the function is not differentiable at x =1, 3 and 5.
f(1)=0;13)=2;1(5)=0
2 f{f(x)) = f(f(1)) + f(f(3)) + (f(5))
= f(0) + f(2) + f(0)

=1+1+1=3
Coordinate Geometry
Straight Line
3
23. LetA(1,0),B(6,2)and C (E ) 6} be the vertices of a triangle ABC. If P is a point inside the tgriangle ABC

such that the triangles APC, APB and BPC have equal areas, then the length of the line segment PQ, where

. . (_Z__l}.
Q is the point 53 )08

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 16
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3
AT A (1, 0), B(6, 2) @21 C(Eﬁj,wﬁfﬂﬁABCfﬁSﬁﬁﬁv_ﬁ;%mﬁwﬁiR AABC & 31X 39 UhR

7 1
2, f&% sl APC, APB 38R BPC @ &iFhel sR1eR €, a1 Yarge PQ, wafd fig Q (—g,—gj g, B TS

I
A. 5
Question ID : 40503675
Sol.  The point P is centroid of AABC;

_(£§j _(ii]

SoP={""3 Q=163
17 7Y (8 1Y

ro= (22 (341

JEE Main Only topics

Statistics
24, If the variance of the first n natural numbers is 10 and the variance of the first m even natural numbers is 16,
then m + n is equal to

A1 Y n UTad SRR T TAR0T 10 8 37R U2H m FH—UTdd S131 &l TJRT 16 &, Al m + n SRIER 2
A. 18
Question ID : 40503671

Sol.  Variance of first n-natural numbers = 10

>n’ (ZnY n(n+1)(2n+1) (n(n+1) ?
= -1 =10 = - =10
n n 6xn 2n
2(2n°+3n+1)-3(n2+2n+1)
= =10
12
=>n*-1=120 =>n*=121 =n=%11
Butsincene N =x=11
Similarly variance of first m even natural numbers =16
=> Variance of first m natural numbers =4
m’ -1
= =4 =>m’>=49 >m=7
12
m+n=7+11=18
Algebra
Binomial theorem
25. If the sum of the coefficients of all even powers of x in the product (1 +x +x*+ ... x*)(1 —x +x>—x> ...

+x?") is 61, then n is equal to

ARG OB (1 + X + x>+ . X2 (1 =X + X2 = X3 ...+ X2 H x & G FH—F1d1 dTel JTDT Bl AFTha 61 2, Al
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A.

Sol.

MATRIX JEE Academy
n XK g I
30
Question ID : 40503672
Let(1+x+x>+..... M) (1-x+x2=x>+ ... x2m)
— 2 3 4n
=a, taxtax tax +.... a, X

Putx =1 in equation (1)
2ntl=a,+a +a +ta +... a

Putx =—1 in equation (1)

2ntl=a —a ta—a+.... a,

Adding (2) and (3)

2(a,ta,ta, ... a, )=4n+2

=2x61=22n+1) =2n+1=61

=n=30
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