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Differential Calculus
Monotonocity

1.

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

AaTEf weni £: [0, 1] > R, 51 & [0, 1] REaaz a2 (0,1) R @@ e, d1ageaa S & A1 S # a6 f & forg £
RFRTEC e (0, 1) FTaRaasauaR e fa

f)—f(c) _ .,
e 1@

(1) (2) [f(c) = (D) < [f'(c)]
(3*) [f(c) — (D)< (A =) [ £'(c)] (4) lf(c) + (1) [< (A +¢) | £'(c)]

Question ID : 4050361752
Option 11D : 4050366336
Option 2 ID : 4050366333
Option 3 ID : 4050366334
Option 4 ID : 4050366335

Sol.

All four options are incorrect if

f(x) is a constant function.

Algebra
Probability

2.

2
Let A and B be two events such that the probability that exactly one of them occurs is 5 and the probability

1
that A or B occurs is 5 then the probability of both of them occur together is :

2 1
A1 A 721 B &1 59 Ri 39 bR © b SH1 5 3 °415 U & 814 Bl UTHRidbel 5 2T A1 B & 819 & Uit E%ﬂ‘faﬁ—rﬁfﬁ

U A1 B & WABAT R :
(1%)0.10 (2) 0.01 (3) 0.02 (4) 0.20

Question ID : 4050361762
Option 11D : 4050366375
Option 2 ID : 4050366373
Option 3 ID : 4050366374
Option 4 ID : 4050366376
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A BB
2
Sol.  P(Exactlyone)= 5
A BB
1
P(AorB)=—
2
A B B
P(AnB)=

12 1
PANB)=5-5=75=010

Vectors
3D Geometry

7 4 1
3. The mirror image of the point (1, 2, 3) in aplane is (— 3737 gj . Which of'the following points lies on this

plane ?

7 4 1
51,2, 3) ®1 v& a9 4 ufafe= (_5’_5’_§j g | 3 A B g se aada iR Rerd & 2
(Ha, 1,1 2% 1,-1,1) B)1,-1,1) 4)(-1,-1,-1)

Question ID : 4050361759
Option 11D : 4050366362
Option 2 ID : 4050366363
Option 3 ID : 4050366364
Option 4 ID : 4050366361

/

p
% (1,2,3)
|

Sol.

PG=— i+ j+K)

DR's of normal to the plane=1, 1, 1
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S -2 1 4
Mid point of PQ = 333

2 1 1
Equation of plane = 1'(X+§j+l-(y—§j+l-(z—§j=0

=>x+tyt+tz=1
Now check options.

Integral Calculus

Area Under Curve

4. The area (in sq. units) of the region {(x,y) € R? : x*<y<3-2x},is:
&7 {(x,y) € R2: x2<y <3 -2x} &% (T gHSA1 H) &

(1) = () e 3) 2 (4%) 2
3 3 3 3
Question ID : 4050361755
Option 1 ID : 4050366347
Option 2 ID : 4050366348
Option 3 ID : 4050366346
Option 4 ID : 4050366345
Sol. S={(x,y) e R?:x*<y<3-2x}

2
X =Yy

y =3-2x

To find points of intersection = x?=3-2x
x2+2x-3 =0
x=-3,1

1

Required Area= _[ ((3 —2x) =X )dx
e

3

:3X—X2—X— =
3 -3

32
3
Algebra

Binomial theorem

6
5. If a.and B be the coefficients of x* and x? respectively in the expansion of (x ++4/x7 -1 ) + (X -

then:
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afe (X+\/ﬁ)6+(x—\/ﬁ)6a§wﬁx4amx2 & 0TS HHL: oL TP &, A

(HDa+p=-30
Question ID : 4050361749
Option 11D : 4050366323
Option 2 ID : 4050366321
Option 3 ID : 4050366324
Option 4 ID : 4050366322

(2) o+ B =60

(3) o.— B = 60 (4*) o — B =—132

6 6
Sol. (x+\/x2—1) +(x—\/x2—1) = 2[°C,x" +Cox* (=1 + °C, P (3~ 1)+ °C, (x*~1) |

= 2[32x6 —48x* +18x> —1]
Coefficient of x*(at) =— 96

Coefficient of x2() =36
Integral Calculus

Differential Equation

o—B=-132

6. The differential equation of the family of curves, x>=4b(y +b),b €R, is:

gmi x> =4b(y +b), b €R & Gl &1 el FHIGI 2 :

(I9xyP=x+2yy  (2)xy"=y
Question ID : 4050361756

Option 11D : 4050366351

Option 2 ID : 4050366349

Option 3 ID : 4050366350

Option 4 ID : 4050366352

Sol. x*=4b(y+Db),beR

Dwrtx

2x = 4by

DE = x2 = 4(L-j(y+i,j
2y 2y

X(2yy +x)
()

2 =

=Xy =x+2yy'

Algebra
Matrices

22 10 :
7. If A= and I = ,then 10A" is equal to :
94 01

() x(y')* =x-2yy' (4) x(y') =2yy'—x
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aﬁA:[z 2} Hmlz(l Oj g, a1 10A ! sRTaR ®
9 4 01

(1*)A-6l (2)61-A (3)41-A (4)A-41
Question ID : 4050361747
Option 11D : 4050366316
Option 2 ID : 4050366313
Option 3 ID : 4050366314
Option 4 ID : 4050366315

2 2 I_10
Sol. A:94;_01

tr(A) =6, |A|=-10
Characteristic equation of A
A?-6A-101=0
ATA2-6ATA-10T=0
A-6I-10A"=0

10A'=A-61
Differential Calculus
Function
8. Letf: (1,3) — R beafunction defined by f(x) = lx[_x]2 , Where [x] denotes the greatest integer < x. Then the
+ X
range of fis:

Aamf:(1,3) > RUG we g, it f(x):lXﬂ ERT RN 2 58l [X] < gole < X Bl il g | A f w1 uRex 3

+x*7
2 1) (3 4 2 4
°) (5’5})(?5} *) (5’5}

34 23 3 4
0155 @ (55755

Question ID : 4050361744
Option 11D : 4050366301
Option 2 1D : 4050366304
Option 3 ID : 4050366303
Option 4 ID : 4050366302

Sol. f(x)=lx+[’;]2 :xe(l, 3)
T x e (1,2)
f(x)=
li’;z X e[2,3)
Vi (1+x2)-1—x-2x
f (X)—[X]( ) j
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ey _roq A=X)A+X) o1
f'(0)=[x] Ty f1)=3
Forxe (1, 3) o 2°
f1(x)<0=f(x){ f@)=3
Range of f'(x) 4
(@)=

(2 iju(é i} 3
“572) 7575 fG3)=3

Integral Calculus
Definite Integration

[ tsin(1otydt
0. lim =2 isequal to:
x—0 X
[ “tsin(10t)dt
Hm2l — — °  R_ER
x—0 X
1 1 2 L 3 L 4*)0
O @ 1 3 (4*)
Question ID : 4050361751
Option 1 ID : 4050366329 Option 2 ID : 4050366331
Option 3 ID : 4050366330 Option4 1D : 4050366332
j tsin(10t)dt
Sol. lim 2 9
x—0 X O
Using L' Hospital Rule
lim x 5in(10x)=0
Algebra
Complex Number
—1+i3 100 100
10. Let o= S If a=(1+ OL)Z a™ and b= Zoc3k , then a and b are the roots of the quadratic
k=0 k=0
equation :

_1+i\/§ 100 100
o=— 2laa=(+a) o™ qrb=> o’ draderb fr 3w o wiew s qa s ?
k=0

k=0
()x2+102x+101=0 (2)x2—101x+100=0 (3*)x>*—102x+101=0 (4)x>+ 101x+100=0
Question ID : 4050361745
Option 1 ID : 4050366306
Option 2 ID : 4050366307
Option 3 ID : 4050366308
Option 4 ID : 4050366305
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“1+iV3
o= =
2
a=(1+o)(l+o+o*+..... + %)

(1= ()"
(1-o)

Sol.

a=(1+w)

b=1+&+o0+....... + ®® =101

S=a+b=102

P=a-b=101

Equation. x>—102x + 101 =0
Vectors

Vectors
11. Leta=i1-2j+k and b =1i-]j+k betwo vectors. If ¢ isa vector such that b x ¢ =b x a and ¢-

then ¢-p isequalto:

AR a=1-2]+k a b=i—j+k & AR ey ¢ savEREMB b x ¢ =b x & den
¢ p WRE:

-2 2)-1 3y —= s

(1) =3 2)- (%) =5 “4) 35

Question ID : 4050361760
Option 11D : 4050366368
Option 2 ID : 4050366367
Option 3 ID : 4050366366
Option 4 ID : 4050366365
Sol.  a=i-2j+k
b=i—j+k

bxc=bxgand¢-3a =0

m
bl ¢-4
¢—d=Ab
c=4a+\b
¢-a=a-a+ Ad-b=0
6+14=0
N
2
C=i-2F
2

ol
o)
|
o
o
3
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6 b=8-b-2bb = 4-x3=mdt
2 2 2

Algebra
Sequence & progression

1 1
12. Ifthe 10" term of an A.P. is 2—0 and its 20" term is E , then the sum ofits first 200 terms is :

. 1 . 1
IS T TR AT 31 107 U 20 g g sga 207 ug m g, A sa® 92 200 Usi BT AR

(1) 50% (2) 100 (3)50 (4%) 100%
Question ID : 4050361750
Option 11D : 4050366326
Option 2 ID : 4050366327
Option 3 ID : 4050366325
Option 4 ID : 4050366328

Sol.

wn
I

= @ 2><L+199><L
200 2 200 200

1
S, = 100

Integral Calculus
Definite Integration

dx

2
13, Ifl=
'!-\/2);3 x> +12x+4

, then:

dx

2
J- EER
! J2x% —9x% +12x + 4

gfe 1=

1 1 1 1 1 1 1 1
—<IP<—= —<IP<— ) —<[* <= —<I’<
(1) 16 (2) 2 (3%) 9 4) 5

9 4 8
Question ID : 4050361754
Option 11D : 4050366342
Option 2 ID : 4050366343

Option 3 1D : 4050366341

2
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Option 4 ID : 4050366344

dx
x> +12x +4
Let f(x)=2x>—19x>+ 12x + 4
f'(x)=6x>—18x+12
f'x)=6(x—1)(x+2)
f'(x)<0 inxe (1,2)
f(x)4

1

Jiwo !

(2= )X <1< (2= 1)—

Q2-)—
JE@ JE)

2
I =
Sol. .1[\/2)(3 9

Coordinate Geometry
Circle

14. Ita line, y=mx +c¢ isa tangent to the CiI'ClC, (X — 3)2 + y2 =1anditis perpendicular toaline Ll’ where L1 is
the t t to the circl 2+y?=1atth i t( : : j th
€ tangent to the Circle, X y atinc poimn > ,ien
5 P N2 \/5

A T @y = mx + ¢, T (x — 3)? + y? = | 17 el X § A qE v @ L, W d, s L g i +y = 1%

1 1
== | RERI@g, A
s (g gy et
(Hc2+7c+6=0 2)c*-=T7¢c+6=0 (B*)ct+6¢c+7=0 4)c*—6¢c+7=0

Question ID : 4050361757
Option 11D : 4050366354
Option 21D : 4050366353
Option 3 ID : 4050366355
Option 4 ID : 4050366356

1 1
i X —=+y —=1
Sol.  EquationL = B y B

x+y=+2
mL] =—1
m=1

C:(x=-3;+y =1
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L:y=x+c =>x-y+tc=0

3—-0+c

Condition of tangency for circle = ‘ \/E =1

(c+3)P=2

cctoct7=0
Differential Calculus
Tangent and normal

15. The length of the perpendicular from the origin, on the normal to the curve, x* + 2xy — 3y? =0 at the point

(2,2)i1s:
b X% +2xy - 3y? =0 & g (2, 2) W i 7 31fer U= et fag 1 STel T of e &) o TS &
(1)2 2) 42 (3% 242 4 V2

Question ID : 4050361753

Option 1 ID : 4050366338

Option 2 ID : 4050366340

Option 3 ID : 4050366339

Option 4 1D : 4050366337

Sol. x?+2xy—3y*=0
x-y)(x+3y)=0
x—-y=0 & x+3y=0
(2,2) satistfiesx —y=0
Equation of normalx +y=A2A
at(2,2)
xty=4
Length of perpendicular from

0+0-4

7 |m2

JEE Main Only topics
Mathematical Reasoning

origin =

16. Which of'the following statements is a tautology ?
1 9 9 D11 U U gAoidd 8 7
Mpv(ad—>prq @)~pv~q9—>prq @B)~pAr~q—>pvq @)~(pv~q—>pvq
Question ID : 4050361763
Option 1 ID : 4050366377
Option 2 ID : 4050366378
Option 3 ID : 4050366379
Option 4 1D : 4050366380
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~(pvvq)
p q ~q pv~q |~({v~q) pvq
—>pVvq
T T F T F T T
T F T T F T T
Sol. F T F F T T T
F F T T F F T
Algebra

Quadratic Equation

17. Let S be the set of all real roots of the equation, 3¥(3*— 1) +2 =1{3*— 1|+ |3*—2|. Then S :

(1) contains exactly two elements

(3) contains at least four elements
AT FHEI 35(3* — 1) + 2 = 3% — 1|+ |3* — 2| & &) araifd e Holt H1agzag ST S ¢

(1) =< srgaa s |

B)HFAT HH AR AT E |
Question ID : 4050361746
Option 1 ID : 4050366311
Option 2 ID : 4050366309
Option 3 ID : 4050366312
Option 4 ID : 4050366310

Sol. 33 —1)+2=3—1|+13-2

Let3x=t>0
tt—1)+2=[t—1|+[t—2]
t—t+2=[t—1|+]y-2]|

Case-1 te[2, )
tP—t+2=t—1+t-2
t2-3t+5=0
D<0

Case-2 te[1,2)
tP—t+2=t—1+2-t
tP—t+2=1-t+2—t
+t—1=0
D<0

Case-3te(0,1)
tP—t+2=t—1+2-t
tP—t+2=1-t+2-t

(2) is an empty set

(4*)1s asingleton

(2) v Raa Aq=aa & |

(4) U B 37a3q aTell T & |
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t?+t—1=0

o ~1+1+4 (
2

t>0)

(= ~1+4/5
2
JEE Main Only topics

Statistics

E(0, 1)

18. 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 Veyoi o H1e T GRAR0T ST 10 T2 4 URI TR | Y: ST =1 IR AT 17T b e UeTor 9 Tt off oIt |el eror 11 o1 | a1
SEESNUEE
(1)3.98 (2)4.01 (3*)3.99 (4)4.02

Question ID : 4050361761

Option 1 ID : 4050366369

Option 2 ID : 4050366371

Option 3 ID : 4050366370

Option 4 ID : 4050366372

Sol. x=10 = 2x,=20x10=200

XX,

20
2.x2 =2080

Actual 2x. =200 -9 + 11 =202
Tx2=2080 - 92+ 112 = 2120

L 2120 (202}2
oo 2120 (202

~-X) =4

c’=4=

20 20
c*=3.99
Algebra
Determinant
19. The system of linear equations

YRas THIHRT T

AX +2y+2z=35

2Ax+3y+5z=8

4x + Ay +6z2=10 has :

(1) aunique solution when A =—8 (2*) no solution when A =2

(3) no solution when A =8 (4) infinitely many solutions when A =2
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(B At EagSaAl =—8
B)FdSea T godA=8
Question ID : 4050361748
Option 1 ID : 4050366317
Option 2 ID : 4050366320
Option 31D : 4050366318
Option 4 1D : 4050366319

Q)BT P AT s TAIA =2
(4) DA TaA =2

A2 02
sol. D= 3 d-+8)2-%
4 L 6
For unique solution A #2,— 8
forh=2
5 2 2
D = 8 3 5
10 2 6
D =16 #0

Coordinate Geometry
Hyperbola

(No solution)

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

toitatPis:

If e srfararaera fag P(10, 16) A Sra= Srar 2 72 $6@a 9 (£ 6, 0) W E, A1 P R 50 e & FHiaxvl @ ;

(1)x+3y=58 (2)3x +4y=94 B)x+2y=42 (4%)2x + 5y =100
Question ID : 4050361758
Option 1 ID : 4050366358
Option 2 ID : 4050366357
Option 3 ID : 4050366359
Option 4 1D : 4050366360
Sol. Xy =1 a=6
a’ b’
;—;—Z—z ; p(10, 16) b? =144
x>y
36 144

36x 144y

Equation of normal at (10, 16) = —— +7 =36 +144

— 2x + 5y = 100

10

INTEGER TYPE QUESTIONS
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Coordinate Geometry

Parabola

21. Let a line y=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 to

HMI T ¥y = mx (m > 0), W y? = X Bl Jel fdg & AfIRad U fag P R dredl § | A1 P U= 9! T2 38T X- 3461
31 fag Q R e 2 | 9 AOPQ &1 &3t 4 & SHTS &, Al m aRTaR 8 |

Ans. 0.5

Question ID : 4050361767

Sol.
y=mx
Equation of tangent at P
T=0
X+—
yo—=| —m
m 2
m m
——,0
o 50)
Area AOPQ =4
l><—><i: 4
2 m m
m=—=0.5
Algebra

Sequence & progression
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27: n(n+ 1)(2n +1) .

n=l

22, The sum, is equal to

i n(n+ 1)(2n +1) e

n=l

Ans. 504
Question ID : 4050361765
L n(n+1)(2n+1)
Sol. Zf
n=l
Ei n(n+1)(2n+1)
44 6
7
= 3 Z(Zn2)
2 n=1
:%(12+(12+22)+ ...... +(+27+...7))
=%(7x12+6x22+5><32+4><42+3><52+2><62+1><72)
=504
Trigonometry

Trigonometric Ratio and Identities

V2sina 1 1—cos 2[3

23. If m =5 and \/— a,Be ( j then tan (o + 2f3) is equal to .

V2sina l-cos2B 1

1
IJfg ——==— T = ,
Jl+cos2a 7 2 \/E

a,Be(O,gj 8,1 (o + 2P) TR R

Ans.
Question ID : 4050361768

Sol \/Esinoc 1 5 (0 nj
ol ———=— o, pBe |z
J1+cos2a 7 2

\/_sinoc

1 1
\J2cosa 7 = tanot = 7

/1 cos 23
1

—
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tan o+ tan 23
tan (o + ) = 1—tan o - tan 23
1
2.5 3
tanZB— l 4
9
1 3
7_’_7
7 4
tan (o + 2B) = l—lxé
7
tan(ot + 2B) = ——=

Differential Calculus
Maxima & Minima

24, Let f(x) be a polynomial of degree 3 such that f(—1) =10, f(1) =— 6, f(x) has a critical point atx =— 1 and f'(x)
has a critical point at x = 1. Then f(x) has a local minima at x =
|91 3 1 Ya 9gus f(x) sauar 2 [ f(—1) =10, f(1) =—6, f(x)?ﬁr@?zﬁrlﬁ?ﬁfﬁ@x =— 1287 f'(X) 1T Hifcrd
g x =12 1A f(x) & & g s g x = |

Ans. 3

Question ID : 4050361766

Sol. f"(x)=A(x-1)

f'(x)=7{%2—xj+cl

f1(-1)= x(2+1j =0

-1 1 3
f(=1)=A| ———+=|+c, =10
1 (6 2 2) ©

F()-f(-1)=-
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x(%-sj:-m — =6

Hence

. (X)ZK(M]

2
f'(x)=3x-3)(x+1)
+ o, = L+
13
f(x) has local mini atn=3
Algebra

P &C

25. The number of 4 letter words (with or without meaning) that can be formed from the eleven letters of the word
'EXAMINATION'is
3 'EXAMINATION' & TIRE 31eR1 A 91 e dTel 4 311 & eai (31ef arel ot s1afage) o v &

Ans. 2454

Question ID : 4050361764

Sol. EXAMINATION

E-1
X-1
A-2
M-1
-2
N-2
T-1
0-1
Ways toselect Selection Permutation Words
!
2A+2A °C, il 18
2121
34 7 4!
2A+2D C, -G, — 756
2!
4D °C, 4! 1680
Total =2454
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