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Differential Calculus
Monotonocity

x> +a

1. If ¢ is a pont at which Rolle's theorem holds for the function f(x) = log, L ] , inthe interval [3, 4],

where o € R, thenf"(c) isequalto:

2
Al ¢ U fa=g B o1 W, oieRTd [3, 4] H, Wotd f(x)zlog{x;aj RIS YHI AN B 7, 5isl oL € R 8, a1 £'(c)
X

ENERES
1 1 1 3
=5 @)1 3 ) ==
Ans. 3

Question ID : 4050361527
Option 1 ID : 4050365570
Option 2 ID : 4050365571
Option 3 ID : 4050365569
Option 4 ID : 4050365568
Sol. f(3)=1(4)

o 9+(X_10 16+
B 21 g 28

9+a 16+

21 28
a=12

1 ><(2X)(7 X)—7(x*+12)
x> +12 (7x)°
7x

f'(x)=
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=3
£7(c) = (2x)(x*+12x) - (x*—12) Bx*+12)
(x*+12x)
1
f'(c)=—
©=173
Algebra
Probability
2. Let A and B be two independent events such that P(A) = % and P(B) = % . Then, which of the following is
True ?

A1 Aden B a1 (i geg 8 fb P(A) :% dern P(B) =é g A= H A P ?

1 1 2 1
(D P(AVB) =3 (2)P(A/B) =3 (3)P(A/B) =3 (4) P(A/(AUB)) = 2
Ans. 2
Question ID : 4050361536
Option 1 ID : 4050365607
Option 2 ID : 4050365606
Option 3 ID : 4050365605
Option 4 ID : 4050365604
2 5
P(A)== P(B)=>
Sol. (A" 3 (B) 6
von P(ANB)  P(A)P(B) 2
O PR = ™ = w3
P(A/B) = P(AnB) P(APB) _1
(2) P(B)) P@B) 3
_P(APB) 1
O P s
P(A/ AUB) = P(ANn(AUB) _ P(A)
4) P(AUB) _ P(AUB)
Vectors
Vectors
3. Let the volume of a parallelopiped whose coterminous edges are given by i = i + 3 +2k, V=1+ 3 +3k and

W =21+ j+k be 1 cu. unit. If 0 be the angle between the edges U and W, then cos6 can be :

WQ?H<1H|vd<qqmo1cb,Rﬂﬁcbwé‘fsﬂﬁés‘rﬂtvﬁmﬁﬁﬂﬁﬁ=§+j+?»12, \7=§+3+3f( qen W=2f+j+f< N
el &, BT 3 | 91 3hTs B | I fH-RT 4 721 w & A B0 8, a1 cosO B Adhar s

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 2



» Matrix

MATRIX JEE Academy

JEE (MAIN ONLINE) JAN,, 2020

7
M 66
Ans. 4
Question ID : 4050361534
Option 1 ID : 4050365597
Option 2 ID : 4050365596
Option 3 ID : 4050365599
Option 4 ID : 4050365598

lllx
sol. 5|t 13!
21 1

—_ = =

—_— W >
Il
[+
—_

1

1

2
A=2o0orA=4
forA=2

2+1+2 5
cosO = =g

N3

forA=4

cos0 =

7 7
J618 643
Coordinate Geometry
Ellipse

5
(2 7

S 7
(3) 33 4) 63

4. Let the line y = mx and the ellipse 2x> +y? =1 intersect at a point P in the first quadrant. If the normal to this

1
ellipse at P meets the co-ordinate axes at (—ﬁ,oj and (0, B) then 3 is equal to :
ATy = mx 91 &reg< 2x2 + y? = 1, g agaie 1 Rerd e fag P iR died § | 3f 59 Sreigd &1 P w sifiers, Rdena

1
. N :
aﬁﬁm( W2 jam(O,B)Wﬁw%,aﬁBEmHW%

(1) 2
3
Ans. 2
Question ID : 4050361532
Option 11D : 4050365589
Option 2 ID : 4050365588
Option 3 ID : 4050365591
Option 4 ID : 4050365590

NG

SR

2
» 22 @75
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Sol.  LetP(x,y,)

equation of normal
x y_-1
2%y, 2

-1
— 0
It passes through (3 NG j

-1 -l 1
(6\/5)(1 ) ZJ ~NT a2
XV
1/2 1

1
putx, = 3\/5

242
e T\/_ (as p lies in I** quadrant)

X

y
euation of normal = 2x | &
W23
put (0, B)

2
=5

Differential Calculus
Methods of Differentiation
d 1d

5. Let f(x)=(sin(tan™ x)+sin(cot" x))* =1, | x |> | If L =——
dx 2dx
y(—\/§ ) isequalto:

d 1d
71 £(x) = (sin(tan™ x) +sin(cot ™" x)) =1, |x |> 1 ¥ 1af L =—=

dx 2dx
y (—\/3 ) BHIAAR

21

= @7 Ok ) —
6 3 3 6
Ans. 1
Question ID : 4050361537
Option 11D : 4050365610
Option 2 ID : 4050365611
Option 3 ID : 4050365609
Option 4 1D : 4050365608

(sin ™! (F(x))) v y(3) = z

(sin(£(x))) and y(\/g):%, then
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2
Sol. f(x) :(sin(tan“x) +sin (g —tan”' XD -1

f(x) =1+ 2sin(tan"'x) cos(tan 'x) —1
f(x) =sin(2 tan"'x)

sin”' f(x) =sin " sin(2 tan"'x)

sin” f(x) =n—2tan"'x ox =3
ﬂ:li(n—Ztan"lx)
dx 2dx
y=—tan'x +¢

T T

—=—4c

6 3

_r

)

— t -1 _’_E
y=—tan'x >

_E m_>5m
Y732 6

Coordinate Geometry

Parabola

6. The locus of a point which divides the line segment joining the point (0,—1) and a point on the parabola, x*=
4y, internally intheratio 1 : 2, is :
a5 (0, —1) don wRaera x? = 4y W= Rerd Uab favg 1 et aret vargue &1 1 @ 2 & 1guTd 37 favTe o< arel fa=g &1

fagurs:
(1) 4x2—3y=2 (2)9x2— 12y =8 (3)x2—3y=2 4) 9x2—3y=2

Ans. 2

Question ID : 4050361531
Option 1 ID : 4050365584
Option 2 ID : 4050365586
Option 3 ID : 4050365585
Option 41D : 4050365587
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Sol.

2
—=h t4_2_k
3 ’ 3
9h*-12k-8=0
9x2—-12y—-8=0

Differential Calculus
Monotonocity

7. Let f(x) =xcos™ (—sin [x|). X € {—
T
a1 f(x) =xcos™ (—sin [x|). x € {_E )

s
(1) f'is increasing in (—5,0

) ==
(3)(0) ==

) L T
(4) f'is decreasing in (——, 0

j and decreasing in (O,EJ

(2) fis not differentiable at x =0

j and increasing in (0, Ej

gﬂ , then which of the following i true ?

o a

}%‘,a‘[ﬁwﬁ@faﬁww%?

T

T

T T
(Hf', (——,Oj ¥ qefHT & e (O’Ej AR |

2

(2)f', x =0 RIAHANI TEI B |

0) ==
(3)(0) ==

@ f', (—E,Oj # g B eI (O,gj F e R |

2
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Ans. 4

Question ID : 4050361526
Option 1 ID : 4050365567
Option 2 ID : 4050365564
Option 3 ID : 4050365565
Option 4 1D : 4050365566

Sol.  f(X)=x g—sin’l(sin | x |)j

f(x)=x g+ sin”!(sin | x |)j

f(x)=x E+|x|j

Differential Calculus

Function
8. Letf: R — R be such that for all x € R, (2! "+ 2!-), f(x) and (3*+ 37) are in A.P., then the minimum value
of f(x)is:

A f: R »> RsaAuaR e faadix € R, (21 7%+ 2! %), f(x) 9o (3 + 37) T AR 5161 3 7, 1 f(X) &1 RAqH A1 §
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(1)4 2)3 (3)2
Ans. 2
Question ID : 4050361524
Option 1 ID : 4050365559
Option 2 ID : 4050365558
Option 3 ID : 4050365557
Option 4 1D : 4050365556

PR e L e L

Sol. f(x)= 5
D) b
f(x)—(z +2Xj+2(3 +3"j
f(x),,=2+1=3]

Differential Calculus
Function

2x -2x
9. The inverse function of f(x) = ZZXT, xe(=11),is .
+

82)(_8—2)(
f(X) = 82X + 8_2X , X € (—1,1)71’7[ aﬂfiﬁ e %
1 1-x 1 1+x
—lo —(log¢)log | ——
M7 g°(1+xj (2)4( gs) gc(l_xj
1 1+x 1 1-x
—lo —(log¢)log | ——
3) 7 ge(l_xj (4)4( gs) ge(HXj
Ans. 2

Question ID : 4050361519
Option 1 ID : 4050365538
Option 2 ID : 4050365539
Option 3 ID : 4050365536
Option4 1D : 4050365537
R

8™ —1
T4t
y8* —y=8%—1
ML

I-y

Sol. y=

y

log, 8 =log, —1 ry

40
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4x:log§.logei+—y

£ (X)——logg log, G*;‘J

Algebra
P &C

10.  Ifa,bandcare the greatest values of ”C,,” C, and *'C, respectively, then :
afka, baencmaw: C,," C, @2 *'C, & sifacm A &, :
N2 b_ ¢ ) _b_ ¢ 3 b ¢ 4 b _c
()10 11 21 () 11 4 () 22 42 () 22 21
Ans. 3
Question ID : 4050361523
Option 1 ID : 4050365554
Option 2 ID : 4050365553
Option 3 ID : 4050365555
Option 4 1D : 4050365552
Sol. a="C ="C,="C,
b — ZOCq — 20C10
c= 21Cr — 21(:10 — 21C11
a b c
19(39_@19 _2@19
10 7 1w 7

a_b_c¢c
1 2 42
1
a_b_c¢
11 22 42

Coordinate Geometry

Straight Line

11. Let two points be A(1,—1) and B(0, 2). If a point P(x', y') be such that the area of APAB =5 sq. units and it
lies on the line, 3x + y—4A =0, then a value of A is :
|1 A(1, —1) @21 B(0, 2) 11 fag & | e v fag P(x', y') 39 SR & fh APAB = 5 a7 §&18 © 211 I8 X/
3x+y—4A=0RRITL, DA TG AT S :
(1)-3 2)1 (3)4 4)3

Ans. 4

Question ID : 4050361522

Option 1 ID : 4050365550
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Option2 1D :
Option3 1D :
Option4 1D :

1

4050365548
4050365549
4050365551

11
2 1=0
y'o1

-3x'—y'+2|=10
3x'+y'=2=10 or
3x'+y'-12=0
A=3
JEE Main Only topics
Mathematical Reasoning

12. Which one of the following is a tautology ?
T 3 A DI B U (R © ?
MHQ->PAP—->Q) @QPAPVQ)

Ans. 3

Question ID : 4050361538

Option 11D : 4050365615

Option 2 ID : 4050365612

Option 3 ID : 4050365614

Option 4 ID : 4050365613

3x'+y'-2=-10
3x'+y'+8=0
A==2

GPAP=>Q)=>Q HPV(PAQ

i ] B S I s SO S S S N SR B
e e e e e e s e s s e s
F F T T T F F F F
Algebra
Determinant
13. For which of the following ordered pairs (L, 3), the system of linear equations
71 5 9 {59 i 3w (, 8) o forg YRass wirao R
x+2y+3z=1
3x+4y+5z=p
4x +4y+4z=9
is inconsistent ?
AT ?
(D@3, 4) (2) (4, 6) (3)4.3) 4 (1,0)
Ans. 3

Question ID : 4050361521
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Option 1 ID : 4050365545
Option 2 ID : 4050365547
Option 3 ID : 4050365546
Option 4 ID : 4050365544

2 3
4 5=0
4 4

=-2(2-2u+9)

)
Il
=
N
W

=4(2-2u+3)

)
Il
> W
-
W

1 2 1
D,=3 4 p=-2(2-2u+9)
4 4 9

JEE Main Only topics

Statistics

14. The mean and the standard deviation (s.d.) of 10 observations are 20 and 2 respectively. Each of these 10
observations is multiplied by p and then reduced by q, where p # 0 and q # 0. If the new mean and new s.d.

become half of their original values, then q is equal to :
10 Yegoii & H1eg T AT faerad ser: 20 T2 & 137 10 Yeroi § J U 1 p A o1 B & I Ui 5 9 q HF b
TR, 8T p # 0 92T q # 0 7 | 9f 77 A1 G2t 719 fraer & A o1+ Hol A1 & MY &, A q S A E
(1)-20 (2)-10 (3)-5 (4) 10
Ans. 1
Question ID : 4050361535
Option 11D : 4050365603
Option 2 ID : 4050365602
Option 3 ID : 4050365600
Option 4 1D : 4050365601

Sol. Newmean X, =pxX—q
10=p20)—q (1)
and New s.d.
o, = |olo,
1 =plo,
N 1
Py
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1
pr=5

then q =0 from equation (1)
1

ifp=—7

then q=-20
Algebra

Complex Number

15. If the equation, x> +bx +45 =0 (b €R) has conjugate complex roots and they satisfy [z + 1| = 210 , then :
I THFHTK2 + bx +45 =0 (b eR) & Gy st qa &, 5 |z + 1] = 2410 B e a=a &, -
(HbB2+b=72 (2)b*-b=30 B3)b*+b=12 4)b*-b=42

Ans. 2

Question ID : 4050361520

Option 1 ID : 4050365543

Option 2 ID : 4050365542

Option 3 ID : 4050365540

Option4 1D : 4050365541

Sol. Letz=a + ip be roots of the
equation x> +bx +45=0
sum of roots =2d =—b
Product of roots=o?>+p32=45 (1)

lz +1]= 2410

e £ip+1|= 2410
(a+1)*+p2=40 (2)
from (1) and (2)
20+1=5
a=-3
b=6
Vectors
Vectors
-3 y-8 z-3 Xx+3 y+7 z-6

16. The shortest distance between the lines X = = and 1S.
3 -1 1 -3 2 4

x-3 y-8 z-3 x+3 y+7 z-6
= = = = EEICEIRU LN EE
31 1 32 T4 e

7
(1)3 2) 3430 (3) 530 (4) 2430

Ans. 2

Question ID : 4050361533
Option 1 ID : 4050365594
Option 2 ID : 4050365593

RECIE]
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Option 3 ID : 4050365595
Option 4 ID : 4050365592

Sol. p=3i-j+k A(3,8,3)
q=-31+2]j+4k B(-3,-7, 6)
i j k
pxg=[3 -1 1|=-6i-15j+3k — e .
b e AB = —6i —15]+3k
3 2 4
AB.(pxQ)| | 36+225+9 |
S.D.:| _ =330
xql |~ |V36+225+9

Integral Calculus
Area Under Curve

17.  Fora>0,letthe curves C, : y*=ax and C, : x> = ay intersect at origin O and a point P. Let the line x =b (0

<b <a) intersect the chord OP and the x-axis at points Q and R, respectively. If the line x =b bisects the are

bounded by the curves, C, and C,, and the area of AOQR = %, 'a' satisfies the equation :

a> 0 forg, #m1asm C, 1 y? =ax au1 C, : x> = ay, §eifdg O a2 v g PR dred & | Aryxerx =b (0<b<a),
Sitar OP @12 x-37el b1 A fawgaii Q aan R R aredi 8 |afdx@ix =b, ashi C, e C, gR1URYE &7l Bl FH{GHIST il

1
g a2 AOQR &1 &=whd =5 g, a1 'a' o7 FHiepRoT ol e FRAT R, a8 R

(Hxt+6x*-4=0
Ans. 4
Question ID : 4050361529
Option 1 ID : 4050365576
Option 2 ID : 4050365578
Option 3 ID : 4050365579
Option 4 1D : 4050365577

Sol.

16ab

Total area=

(2)x°—12x' —4=0

16x —x—
4 4

3

B)x-6x’+4=0

2
a

3

4) x*-12x*+4=0
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Put in equation (1)

a® —12a°+4=0
Differential Calculus
Limit

18 lim 3x°+2 " ) |
. ] PN isequalto:

lim 3x*+2 " N
x=0( 7x% +2 R

(1) eiz (2)e 3) 4)¢e?
Ans. 1
Question ID : 4050361525
Option 1 1D : 4050365563
Option 2 ID : 4050365560
Option 3 ID : 4050365562
Option 41D : 4050365561

1

3x2 42\ lim L[ 342, lim L] =4

llm X+ _ex—ﬂ)x2 7x242 _e’<—>0x2 7x242
7x2+2) -

Il
¢
Y

Sol.

x—0

Integral Calculus
Differential Equation

2 5 » then

19. Let y=y(x) be a solution of the differential equation, \/ 1-x° j—y + \/ 1-y* =0,|x|<1.If y(
X
y(—_lJ
NG isequal to :
> dy 2 1 _\/5 __1
AMTy = y(X), 3adhd FHaHR /11— x d_JMH_y =0,|x|<l IuFH AR AR Y 5 —T%ﬂﬁY NG
X
TWERT:
5 1 N 1
1) — 2) = 3) — 4) =
1= @5 3) = SN
Ans. 2

Question ID : 4050361530
Option 11D : 4050365582
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Option 2 ID : 4050365581
Option 3 ID : 4050365583
Option 4 ID : 4050365580

dy N dx
SO]. \/l_yz \/1_X2
sinly+sin'x=c

NG
g3

1
277

0

At X =

T
c=—

2

-l -1 T
SN~y + s X = 5
sin'y=cos'x
-1

P

sinly = cos ' (_T;j _ m—cos”' (%} _

3a
sin sin"'y=sin e

-|>|§

1

Yy=—7F
2
Integral Calculus
Indefinite Integration

I cos x dx T

20. 5 =)+ sin®x)""* + ¢ where c is a constant of integration, then Af ( 3 j is equal

sin’ x(1+sin®x)

to:

d . :
I — COSX.X() — =f(x)(1+sin°x)"" + ¢ & &l ¢ v TTHe 3R &, a1 Af T prams:
sin” x(1+sin"x) 3

9 9
(1)2 @) =3 Sl (-2

Ans. 4

Question ID : 4050361528
Option 11D : 4050365574
Option 2 ID : 4050365573
Option 3 ID : 4050365572
Option 4 ID : 4050365575
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Sol. sinx=t
cosx dx =dt

dt
2
t(1+t°%)3

]

I=1Ldt

2
(1+t7°)3
l+to=o’
dt 1

=——r’dr
2

t7

—lJ-dr:—lr+c
2 2

1
; 3
_Mfsin6 )
2( sin 6,
1

1 2
1+sin6_ )3 +c¢
ZSinzx( »)

INTEGER TYPE QUESTIONS

Coordinate Geometry

Hyperbola

3
21. Let the normal at a point P on the curve y* — 3x*+y+ 10 =0 intersect the y-axis at (O,Ej . If m s the slope

of the tangent at P to the curve, then |m| is equal to

3
AT Y2 — 3x2 +y + 10 = 0 & fa=g P o= Wi 11 s1f¥yer y-318 &l (O’Ej IR BIedl & | IS P R 95p &1 W 3@ Bl

TAmME, A |m| R & |
Question ID : 4050361542

Ans. 4
Sol.  p(x,y,)
dy dy
2y——-6x+—=0 =
Y i dx y =l
dy _ 6x,
dx  1+2b, X 2
3 y
2 7' 1+2y, slope of tangent =+ 4
—X, 60X,

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 16
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P &C
22. Anurn contains 5 red marbles, 4 black marbles and 3 white marbles. Then the number of ways in which 4

marbles can be drawn so that the most three of them are red is
Th A H 5 ATl AT o, 4 Dlct ATe o 20T 3 B Tl ol 2, 91 3599 I 4 ATd ol 339 IR febTer drfes I9 W 318 3 31fde i

AT D BT, b AN Pl AT 8 [
Question ID : 4050361543
Ans. 490

Sol. 0.Red+1Red+2Red+3Red

Number of ways ="C, +°C, +7C, +'C,)C, +°C,/C, = 490
Algebra
Quadratic Equation

23. The least positive value of 'a' for which the equation, 2x>+(a— 10)x + % = 2a has real roots is

'a' &1 I8 gATH A A1, R forg weiaor 2x2 + (a— 10)x + % =2a & IRAAG AL, &

Question ID : 4050361539
Ans. 8
Sol. D>0

(a—10)2—4(2)(§—29j20

a>—4a-322>0
ae (—o—-4] U8, )
Algebra

Matrices
24, The number of all 3 % 3 matrices A, with enteries from the set {—1, 0, 1} such that the sum of the diagonal
elements of AATis3,is
a3 % 3 amegel A &1 weE, s sfaua wiead {—1,0, 1} 98 191 AAT & e & sadi d1areea 38,8
Question ID : 4050361540

Ans. 672
4, ap Ay 4 a4y Ay
Sol.  LetA |21 82 2 AT= 32 8n 8p
a3 43  dg a3 8y dg
TN 2 .2 2 2 2
tr(AA )=a; +a,+a;+ay+........ +aj;; =3
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0,0,0,0,0,0,1,1,1 > 1
0,0,0,0,0,0,-1,-1,-1—>1
0,0,0,0,0,0,1,1,-1 -3
0,0,0,0,0,0,-1,1,-1—>3

°C, x8=672

Algebra
Sequence & progression

20
25.  Thesum ) (1+2+3+....+k) is .

k=1
Question ID : 4050361541
Ans. 1540
2 k(krl) 1R
so.. S EEHD_1$hge,y
k=1 2 2 k=1
1(20(21)(41) N 20><21j
2 6 2
= 1540
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