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Algebra

Sequence & progression

9
1. Leta,a,a,... bea GP.suchthata <0,a +a =4anda,+a,=16.1f zai =4\ then A is equal to :

i=1

17 722 73

9
A, A, a,,...... TR S SAUGR R fha, <0,a +a =4 TMa, +a,=16. 3R Z_llai =4\ B, 1) IR

8!
(1171 (2)% (3)-171 (4)-513
A. 1
Question Type : MCQ
Question ID : 4050361299
Option 1 ID : 4050364794
Option 2 ID : 4050364792
Option 3 ID : 4050364793
Option4 1D : 4050364791
Sel. a+ar=4 .. (1)
arY +ar*=16 L (2)
(2)/(1)
=4
=>r=2 orr=-2
Ifr=2 ifr=-2
a=4/3 a=-—
(Rejected)
a(l-r’)
I-r

(14512
D0

=Air=-171

S = — 4

9

— 4
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Differential Calculus

Monotonocity
2. The value of ¢ in the Lagrange's mean value theorem for the function f(x) = x*—4x*+ 8x + 11, when x € [0,1]
is:
B f(x) = x> —4x2+ 8x + 11, x € [0, 1] & foIQ Iuiel AeqA T H ¢ HIAF B
4-15 4-7 2 7-2
(1) 3\/_ (2) 3\/_ 33 4) \/—3
A. 2
Question Type : MCQ
Question ID : 4050361302
Option 11D : 4050364805
Option 2 ID : 4050364803
Option 3 ID : 4050364806
Option 4 ID : 4050364804
Sol. f(x)=x*-4x2+8x+11
£1(c)= f(1)—1(0)
1-0
3¢2-8c+8=5
3¢2-8c+3=0
c:4i3\/7 = c=4_3\/7 (w0<c<l)

Differential Calculus
Methods of Differentiation

1 1
3. Lety=y(x) be a function of x satisfying y+/1 —x*> =k— x4/1-y* wherekisaconstantand y (Ej: e

Then . at X = is oqual to:
cn dx a 2,1sequa 0.

. 1 1
X BT By = y(x), yy/1-x* =k—xy/1-y" ﬁwmﬁ,aﬁkww%aaTY(Ejz YRRl

X=%q’\f j—z TWERE
V5 V2 V5 V5
(1)7 (2)? 3) e “4) Y
A. 4

Question Type : MCQ

Question ID : 4050361301
Option 1 ID : 4050364802
Option 2 ID : 4050364799
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Option 3 ID : 4050364800
Option 4 ID : 4050364801

1 1
X =— =——
Sol. If 5 then ¥ 4

yvl-x*> =k—xyl1-y’

\/1—X2ﬂ— L /e .
dx 2 1-y* dx

1-x
1 1 dy 5
Putx== &y=-— = L=—""
BET YTy dx 2
Algebra
Binomial theorem
4. The coefficient fo x”in the expression (1+x)'?+x (1 +x)? + x2(1 +x).....+ x0is:

o1 (14 x)10+x (1 +x)° +x2 (1 +x)%+.... A+ xO A XS oH 2 :
(1)420 (2) 120 (3)210 (4)330
A. 4
Question Type : MCQ
Question ID : 4050361298
Option 11D : 4050364790
Option 2 ID : 4050364787
Option 3 ID : 4050364788
Option 4 ID : 4050364789
Sol. E=(1+x)"+x(1+x)°+x>(1+x)%...+x"°

( GP.a=(1+x)", rzij
1+x
a(l-1'")

= l-r

E=(1+x)"-x!"

Cofficient of x’="'C, =330
Algebra
Matrices

5. LetA=[a]and B=[b ] be two 3 x 3 real matrices such that b, = (3)*""?a,, wherei,j=1,2, 3. If the
determinant of B is 81, then determinant of A is:
ArTA=[a ] anB=[b,],3 x 3 & 31 arafad snege gHudR & fb b, = (3)"Ya,, S, j=1, 2, 3. afe B w1 aRfore
818, MABIARMGE :
(1)3 2)1/3 (3)1/81 (4)1/9
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A. 4

Question Type : MCQ
Question ID : 4050361296
Option 1 ID : 4050364782
Option 2 ID : 4050364779
Option 31D : 4050364781
Option 4 ID : 4050364780

2
all 3a21 3 a31

B=| 3a, 3%a, 3a,

Sol.
32313 33323 34333
IB| = 3%A| =81
AL
Al=5

Coordinate Geometry
Straight Line

6. The locus of the mid-points of the perpendicular drawn points on the line, x = 2y to the line x =y is:
G X =2y & gl A A X =y W STel TR i & 7 {5311 1 faguer 2
(1)5x-7y=0 (2)3x2y=0 (3)2x-3y=0 (4) 7x-5y=0

A. 1

Question Type : MCQ

Question ID : 4050361308
Option 1 ID : 4050364830
Option 2 ID : 4050364827
Option 3 ID : 4050364828
Option 41D : 4050364829

Sol.

P is variable point on line x =2y
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PN is prependicular from P on linex =y

6 = angle between lines x =y & x =2y

tan O = 1
3
tan O = PN
ON
MN PN 1
tan (I) == = — = —
ON 2(ON) 2 6
M will lie on a line which makes angle ¢ with line x =y ; slope of required line =m
tan ¢ = =m
I+m
5 5 i 1
=>m=z m= = (Rejected because 7~ <m<1)
7 7 2
= Locus of M
0= > 0
y-0=2 (x-0)
Sx—-7y=0
Integral Calculus
Definite Integration
2
7. The value of o for which 4o I e dx= 5,1s
-1
2 |
oL 1 I8 9, s forg 4ocje’l‘x dx=5%83%8:
-1
4 3
(1) log, /2 (2)log 2 (3)log, 3 (4) log, B

A. 2

Question Type : MCQ
Question ID : 4050361304
Option 1 ID : 4050364813
Option 2 ID : 4050364812
Option 3 ID : 4050364811
Option4 1D : 4050364814

2
Sol. 4q j e dx=5
-1
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0 2
4o (I e “Mdx + J.e"‘“de
0

-1

4(1]1 e’ dx + 40L'2[e°”‘ dx =5
- 0

oax 0 —oXxX 2
4o © + 4a. © =5
o, )
41 —e*)—4(e**-1)=5
4e?*+4e+-3=0
Pute*=
42+4t-3=0
1
2

t:

o]
et ==
2

= 0= /¢n2

Vectors

Vectors

8.

A.

3
t= 5 (Rejected)

Leta,BandEbethreeunitvectorssuchthat5+B+5=6.ifx:55 bc+ca and

xC+Cxas

U‘l

d=axb+

then the ordered pair, (K, El) isequal to:

W A , b aut ¢ AT AES (unit) ARY ST UBR S B 5.04c=0- I A—ib+bisca A

U‘l
U‘l

d=dx

e

1

l\)lw

Question Type : MCQ
Question ID : 4050361310

Option
Option
Option
Option
Sol.

11D : 4050364835
21D :4050364838
31D :4050364836
41D : 4050364837
a+b+c=0
Squaring

+oxd, dmfage (1,d) s

) ol

(3) (%, 3a x Ej

a2+ b +c?+2 (@-b+b-é+c-d)=0

3+2Y3d-b=0

4) (—E 3¢ x bj
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za-Bz—% — x:-%
a+b+c=0
Cross with g Cross with p
axda+axb+axc=0 axb=bx ¢
axb=—ax¢ axb=¢xa
= dxb=bx ¢ axb=bx¢=Cxa
So d=3axb
Coordinate Geometry
Circle
0. Let the tangents drwan from the origin to the circle, x> +y? — 8x —4y + 16 =0 touch it at the point A and B.
The (AB)*isequal to :
AN A g A gaAX> +y? — 8x — 4y + 16 = 0 1R Wi 718 Wi v 59 fawgaii A den B R wef &<l 2, a1 (AB)? SRTeR
g
(1) o 2) 2 3) 2 “4) 2
5 5 5 5
A. 1

Question Type : MCQ

Question ID : 4050361307

Option 1 ID : 4050364826

Option 2 ID : 4050364824

Option 3 ID : 4050364825

Option 4 1D : 4050364823

Sol. Centre=(4,2) r=2
Equation of AB (C.0O.C.of origin)
T=0
2x+y=8

Distance of AB from origin

2
P= s
0 =2\1* -p°

=3

J5
64

AB)? =(? =—
(AB) 5
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Algebra
Complex Number
3+1isin0 i . i .

10. If 1 icos’ 0¢e[0, 27], is areal number, then an argument of sinB +icos0 is:
3+1isin0O . ) . :
A icos0’ 0€[0, 2n], U& IRafad G 8, A1 sind + icosO &1 T HIoTd (argument) 2 :
—tan ' 3 tan ' 4 n—tan' 3 n—tan' 4

(1) 7 (2) tan”'| 5 3) 7 @ 3

A. 4

Question Type : MCQ
Question ID : 4050361295
Option 1 ID : 4050364775
Option 2 ID : 4050364778
Option 3 ID : 4050364776
Option 4 1D : 4050364777

3+isin0
Sol. = 4 icos0 z,=sin0 +icosO
zisreal arg(z,)=?
Im(z)=0

4co0s0 + 3cos6 =0

tanf = 7
Oe Il quad 0e IV quad
z,=sin0 +icosO z=sin6 +icosH
3 i4 3 i4
5 05 505
arg(z,) =—tan'(4/3) arg(z,) = m—tan'(4/3)

Differential Calculus

Maxima & Minima

: f(x)
11. Let f(x) be a polynomial of degree 5 such that x == 1 are its critical points. If }g% (2 + e j =4, then which

one of the following is not true ?

(1) f(1)—4f(-1)=4.

(2)x =1 is apoint of maxima and x =— 1 is a point of minimum of f.
(3) fis an odd function.

(4)x=11s apoint of minima and x =— 1 is a point of maxima of f.

f(x) . .
2+7 =48, A 71 ¥ Q 1T Up e T8 &7
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A1 5 o7 U 95U f(x) & shifde g x =+ 1 & 19 hgg(




= Matrix JEE (MAIN ONLINE) JAN., 2020

MATRIX JEE Academy

(1) f(1)—4f(-1)=4.
) fF e Ias g x =1 g ta e figx=—13|
(3) fus fvwe B |
4)farup s figx =1 sdenUs SREe fligx=—17% |

A. 4

Question Type : MCQ

Question ID : 4050361303

Option 1 ID : 4050364809

Option 2 ID : 4050364808

Option 3 ID : 4050364807

Option 4 1D : 4050364810

. (f

Sol. lim ((—);)+ 2) =4 limf(—);) =2
x—0 X x—0 X
= f(x) = ax® + bx* + 2x3 f'(x) =5ax*+ 4bx> + 6x>
f'(1)=5a+4b+6=0 f'(-1)=5a-4b+6=0
- S b=0
a=-7 =

6
f(x)= 5 X3+ 2x?

Check options
(Hf(1)—-4f(-1)=4 true
(2) x=—11s point of minima

x = 1 is point of maxima true
(3) f(x) 1s odd function true
(4) False

Integral Calculus
Definite Integration

12. If0, and 0, be respectively the smallest and the largest values of 6 in (0, 2r) - {r} which satisfy the equation,

6,

00 +4=0 then ICOSZ 30d0 5 equal to :
e]

2cot’0—

. 5 .
(0, 2m) — {m} # FHBROr 2¢0t” O———+4 =0 B GY FA dTel @ B A T ARAHT A HAL: O, T

sin 0

6,
0% d1 | cos"30d0 qerqe 2
)

T 27 n 1 T
(1) 3 (2) EY (3) §+g 4) 9

A. 1
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Question ID : 4050361312

Option 11D : 4050364845

Option 2 ID : 4050364846

Option 3 ID : 4050364843

Option 4 ID : 4050364844

Sol.  2cot?0 — ScosecH +4 =10
2(cosec’0 — 1) — S5cosecO +4 =0
2cosec’0 — ScosecO +2 =0
(2 cosecO — 1) (cosecO —2)=0
cosecO =2
=0= E,S—n

6 6

5n/6
1= | cos’(30)d0

/6

51/6
B J- 1+c<2)s696e

/6
=mn/3
Algebra
Sequence & progression

13. If the sum of the first 40 terms of the series, 3 +4+8+9+ 13+ 14+ 18+ 19+...... is (102)m, then m is

equalto:
IR IAMN3I+4+8+9+13+14+18+19+...... @ 92 40 9]1 H1 AFHS (102)m 2, A m SRR 8
(1)20 (2) 10 (3)5 (4)25

A. 1

Question Type : MCQ

Question ID : 4050361300

Option 1 ID : 4050364796

Option 2 ID : 4050364797

Option 3 ID : 4050364798

Option 4 ID : 4050364795

Sol.  Terms at odd position are in A.P.

Terms at even position are in another A.P.

20
Sya= 3+ 8+ 13 4. = —-23)+19)3) = 1010

Sy =4+ 04 14t = 5 A 19D = 1030

eV
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Sum=1010 +1030=102m
2040=102 m = m=20
Algebra
Probability
14. In a workshop, there are five machnies and the probability of any one of them to be out of service on a day

1 3Y’
is 1 Ifthe probability that at most two machines will be out of service on the same day is (Zj k,thenkis

equalto:

1
T BRI H UTe 7L 8 91 S9 | U fo= fohedl Ueb & @xTd 814 &1 Uifidha 1 B | afe faosdt v faA arfderd™ <1 7o axTe

3
B B U1 (%) kg @k aRaR T :
(1) 7 2) U 3) o (4) 4
4 2
A. 3
Question Type : MCQ
Question ID : 4050361311
Option 1 ID : 4050364839
Option 2 ID : 4050364840
Option 3 1D : 4050364842
Option4 1D : 4050364841
Sol.  Binomial probability distribution
n=>5 X =no of successes

success = Machine is out of service

»—

p = probability of success =

p(xsz){%j k
px+0)+px=1)+p(x=2)

<3 o3 (<)) 6]

3 3
d1V1deby£1j
9 15 10 17
—+—+—=k k=—
1616 16 R

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 11
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Integral Calculus
Area Under Curve

15. The area (in sq. units ) of the region {(x,y) eR?4x> <y<8x+ 12} is:
&7 {(x,y) € R4x> <y <8x + 12} &1 &% (T SHIgAT H) B :
Ok 0= Ok @2
3 3 3 3
A. 2
Question ID : 4050361305
Option 1 ID : 4050364816
Option 2 ID : 4050364818
Option 31D : 4050364815

Option 41D : 4050364817 5 Y- 8x + 12
3 A
Sol.  Required Area= j (8x+12-4x")dx y=4x
-1
128
- A(-1,4) | B3, 36)

JEE Main Only topics
Mathematical Reasoning

16. LetA, B, C and D be four non-empty sets. The contrapositive statement of "I[f A< B and B < D, then
AcC"is:
(HIfA g C,thenAcBandBc D
2)IfAcC,thenBcAorDcB
3)IfA z C,thenA ¢ Band B D
(4)IfA ¢ C,thenA ¢ BorB ¢ D
a1 A, B, C a1 D IR siRed wzad 8 | Al A "aft Ac Baan B D, @1 A ¢ C" &1 UfemTeis s s
(HhaRA g C,(aTAcBaaiBc D
R)alkAcC,aBcAzaorDcB
B)aRrA g C,aTA g BaaBc D
@akA g C,aTA g BB ¢ D
A. 4
Question ID : 4050361313
Option 1 ID : 4050364849
Option 2 ID : 4050364850
Option 3 ID : 4050364847
Option 4 1D : 4050364848
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Sol. p=AcB
q=BcD
r=AcC
pArq—>r
Contraposition
(~1)> ~(pArQq
(~1)=> ((~p)v(~9q)
AgC—>(AzB)or(BzD)
Integral Calculus
Differential Equation

d
17. Let y=y(x) be the solution curve of the differential equation, (Yz —X ) d_z =1, satisfying y(0) = 1. This curve

intersects the x-axis at a point whose abscissa s :

d
HIHT Tadel THIDHRT (}’2 —X)d—z =1 wrgadas y=y(x), y(0) = 1 B A< BT | T8 dsh X367 BI 7 fdg R dre
TR YT :
(12-¢ (2)2 (3)2+e (4)—e
A. 1

Question ID : 4050361306
Option 1 ID : 4050364821
Option 2 ID : 4050364819
Option 3 ID : 4050364820
Option 4 1D : 4050364822

d
Sol.  (Y-x0-L=1
dx

X ix=y?

dy Y

Linear differential equation

I.LF.=¢

jd@&):jfemy

xe¥ = y’e¥ — 2ye¥ + 2¢¥ + ¢
Putx=0,y=1thenc=-¢
ex=e(y*-2y+2)—e
x=(y-1+1-e"

Put y=0 =>x=2-¢
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Coordinate Geometry
Ellipse

2 2
18. If3x + 4y=12,/2 isatangent to the ellipse X—2 + % =1 for some a € R, then the distance between the foci
a

oftheellipse is:
2 2
afe et a e R & forg diefga z—2+%=1 B TTEHARG3X + dy = [24/7 3, ke oA R A A A

(M 245 (2) 4 (3) 22 4 247
A 4
Question ID : 4050361309
Option 1 ID : 4050364833
Option 2 ID : 4050364834
Option 3 ID : 4050364831
Option 4 ID : 4050364832

2 2
X

Sol. —2+—=1
a 9

3x +4y=12./2 istangent
apply condition of tangency
C?=a’m?+ b?

9
18= a{g) +9

=a’=16

Distance between foci = 2ac

b2
:23"1——
a2

=27

Algebra

Quadratic Equation

19. Let cand B be the roots of the equation x> —x — 1 =0. If p_ = (a)* + (B)*, k > 1, then which one of the
following statements is not true ?

#1001 B BRI X — X — 1 =0 B ge & 1 p, = (o) + (B)*, k > 1, @ 721 # % =11 Ueb b2t e T8 &7

() p,=p, p; ), *p,Tp, T p,+p)=26
(3)p3=p5_p4 (4)p5=11
A. 1

Question ID : 4050361294
Option 1 ID : 4050364774
Option 21D : 4050364773
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Option 3 ID : 4050364772

Option 4 1D : 4050364771

Sol. x?—x—1=0roots are A, 3.
P =oa*+ Bk
= oot ) (B )
— (ak—l + Bk—l) + (ak—Z + Bk—Z)

p.=pP,tP, (1)
p=a+tB=1  p=a+f=(a+p)-20p=3
p,=p,Tp =4
p,=p;tp,=7
p;=p,Tp;=11
Now check option
Algebra

Binomial theorem

20. The number of ordered pairs (r, k) for which 6.°C_=(k*-3).°C_, , where k is an integer, is :

S e (n, k), R R 6.55C. = (k2 —3).3C__, wiet k va it &, 1 aram &:
(1)3 2) 4 (3)2 )6
A2
Question ID : 4050361297
Option 11D : 4050364785
Option 2 ID : 4050364784
Option 3 ID : 4050364786
Option 4 ID : 4050364783
Sol.  (6) (%C)=k>—3 (*C,)
K-3 C

k’-3 r+l
6 36

6k’=r+19

k=2=r=+5 k=3=r= 35
=—2=>r=15 k=-3=r= 35

Total no. of ordered pairs (1, k) is 4
JEE Main Only topics

Set & Relations

21. LetX={neN:1<n<50}.If A={n € X:nisamultiple of 2} and B= {neX : nis amultiple of 7},

then the number of elements in the smallest subset of X containing both A and B is

AMX={neN:1<n<50}.aRA={neX:n2H B uraiz} 7l B={neX:n, 7H @iz}, a1 X &

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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q94 BIC SuA=d, forad A den B &1 8, # srawdi ol wee @
A. 29

Question ID : 4050361314
Sol. A={2,4,6...... 50}
B={7,14,21...49}
Answer =n(AUB)
=n(A)+n(B)—n(A "NB)
=25+7-3

=29
Differential Calculus
Continuity & Differentiability

) 11 1 log 1+3x , whenx=#0 . . )
22. If the function fdefined on | —~ 33 by f(x) =1 x ‘L1-2x is continuous, then k is
k , whenx=0
equal to
1 1+3x
1 1) — 1 —— |, whenx#0 :
afe (—gagj #f(x)=1x Oge(l_zxj WHEEZY et aRwrfe wer foaas, dik axmav e
k , whenx=0
A. 5

Question ID : 4050361316
Sol. k=lmf(x)

_ limlloge(1+3xj

x>0 X 1-2x
=5
JEE Main Only topics
Statistics

23. If the mean and variance of eight numbers 3, 7,9, 12, 13, 20, x and y be 10 and 25 respectively, then x -y
is equal to
afg s |@EmRli 3, 7, 9, 12, 13, 20, x T2y & A1 A Y=o oA 10 qon25 8, @ Xy SRER e
A. 54
Question ID : 4050361318
2 _
8

x +yt+64=280
xty=16 . (1)

Sol. Mean= 10
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>x.’ (ZXT
o 28 [ 28 Z9ps
© 8 8

2 2
L”Lgsz_loozzs

x> +y’ +852 _ 125
x2+y? =148
(xtyy=x*+y +2xy
xy=>54

Vectors

Vectors

5
24, If the foot of the perpendicular drawn from the point (1, 0, 3) on a line passing through (a., 7, 1) is (

then a is equal to

57 17
afg (o, 7, 1) A S arell U v iR a5 (1, 0, 3) 9 STet T o &1 UG (gg?j B, Ao aRTER T

A. 4
Question ID : 4050361317

P(1,0,3)

Sol.

z

(élﬁj
37373
PNLQN

PN - QN=0

(2¢ 7 A 8Aj ( 53
—i+—j+=-k o——|1
3 373 ' 3

O-

(a, 7, 1)

17)
3 9
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25. If the system of linear equations,
X+y+Z=6
x+2y+3z=10
3x+2y+Az=u

has more than two solutions, then p—A? is equal to

i YR AHIBRYT b1
X+ty+tz=6
x+2y+3z=10
3Xx+2y+Az=p
HAANAFEAE M- A RERE
A. 13
Question ID : 4050361315

111
So.. D=[ 2 370
32 4
A—1=0
7\‘=
11 6
bl 2 10=0
3 2

Ans. p—-A>=14—-1=13
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