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Coordinate Geometry

Ellipse

4
2. The length of the minor axis (along y—axis) of an ellipse in the standard form is ﬁ . If this ellipse touches the

line, x + 6y = §; then its eccentricity is :

4
Wmﬁwﬁrﬁﬁzﬁagaa(y—amﬁaj%maﬁmﬁ 2 | afs Iz Sdad, 3@ x + 6y = 8 Bl W

Bl B, dI 3P Sch—=dl &

¥
(1) 5
4

Question ID :
Option 11D :
Option 21D :
Option 31D :

A.

4050362208
4050367889
4050367887
4050367890

1 (i1
o1l

Option 4 ID : 4050367888

Sol.  Equation of tangent = y=mX +./3?m? + b2

Compare with 6y=—x+8
y:
1 £_+\/a2m2+b2
p_L 4
6 3

—  6m= i%\/azmz +b’

_ 1
M=%
—=+a’'m’+b’
bo_2

3
=a=16
2
L

1 11

(4)5 Y
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Algebra
Quadratic Equation

3. Let a,beR,a # 0 be such that the equation, ax>—2bx + 5 = 0 has a repeated root o, which is also a root

of the equation, x>—2bx — 10 =0. If B is the other root of this equation, then o> + 3 is equal to :

AT a,beR,a # 0 59 UBR B fb IR ax? — 2bx + 5 =0 &1 o, R qd B, S FHIBRT x% — 2bx — 10

=0 HHNTH A 2 | AR P 5T AHGRIT HT @I A 2, A o + P2 R &

(1)28 (2) 25

A. 2

Question ID : 4050362195
Option 11D : 4050367838
Option 2 ID : 4050367836
Option 31D : 4050367837
Option4 1D : 4050367835

a
Sol. ax —2bx+5= 0/
N
0=2 o’
a
b? = 5a
a
/

X —2bx—10=0
Np

o+ B =2bap=-10
b 2b

a’ a

b>—2ab?>—-10a>=0

-10=0

(3)26 (4) 24

5
o + B2 = (o + B’ —20B = db7+20 =4 x 7 +20=25
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Algebra
Determinant

4. Leta—2b+c=1.

Xx+a x+2 x+1
If f(x)=[x+b x+3 x+2|,then:
X+¢ x+4 x+3

AT Leta—2b +c= 12 | afe

Xx+a x+2 x+1
Iff(x)zx-i—b x+3 x+2|8dr:
X+¢c x+4 x+3

(D) f(50)=1 (2) f(50)=-501 (3) f(-50)=-1 (4) f(-50) =501

A. 1

Question ID : 4050362197

Option 11D : 4050367845

Option 2 ID : 4050367843

Option 3 ID : 4050367846

Option 4 ID : 4050367844

Sol. a-2b+c=1

x+a x+2 x+1
fx)=|x+b x+3 x+2
Xx+c x+4 x+3

R, >R, +R,-2R,

1

2x+a+c—2x—-2b 2x+6-2x-6 2x+4-2x-4

f(x)= x+b Xx+3 x+2
X+cC x+4 X+3
1 0 0

fx)=|x+b x+3 x+2

Xx+c x+4 x+3

=1((x+3)-(x+4)(x+2)
=x*+6x+9-x*-6x—8=1
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Coordinate Geometry
Parabola

5. If one end of a focal chord AB of the parabola y* = 8xisat A (%, —2) , then the equation of the tangent to it

atBis:

I IRITT y> = 8x DI T A1 SiTd1 AB &1 U BR A(%,—zJ TR 2, d1 B TR SHS] TR BT AHIGIT 2

(H2x+y-24=0 (2)x—-2y+8=0 B)x+2y+8=0 (4)2x—-y—-24=0

A. 2

Question ID : 4050362209

Option 11D : 4050367891

Option 2 ID : 4050367893

Option 3 ID : 4050367892

Option 4 ID : 4050367894

Sol. y*=8x a=2

AG,—2)=(2t2,4t)

1
t=——

2
! 2=-1
tt=—1 = _EXt =— =t,=2
R(8,8)
X+8
Tangent=t=0 =>yx8=8 5 =>2y=x+8
x—2y+8=0

Differential Calculus
Methods of Differentiation
6. Let fand g be differentiable functions on R such that fog is the identity function. If for some, a,b e R,
g'(a)=5and g(a) =b, then "' (b)isequal to:
AT R R IAAHAANI Bl [Tl g SATBR & [ fog TTHd Bt & | I fhdl a,b e R & foly g'(a) =5 q2n
g(a)=b &, drf" (b) ReR 2:
2

1
(5 @5 OF 1

A. 1
Question ID : 4050362203
Option 1 ID : 4050367867
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Option 2 ID : 4050367868
Option 3 ID : 4050367870
Option 4 1D : 4050367869
Sol. f(g(x))=x
£ (g(x) g0 =1
Putx=a
f'(g@) g (@=1
f'(b)5=1

1
ORS-
Differential Calculus
Continuity & Differentiability

7. Let [t] denote the greatest integer < tand lin% X [i} = A . Then the function, f{x)=[x?]sin(7x) is discontinuous,
X—> x

when x is equal to :

T [t] & QOIS < t D1 ST § el limx{i} = AT | A B AX) = [x*]sin(nx) IRAAT B, 9 x IR &

x—0 X

(1) VA +5 (2) VA +21 () VA +1 @ VA

A. 3

Question ID : 4050362201
Option 11D : 4050367861
Option 2 ID : 4050367862
Option 3 ID : 4050367860
Option 41D : 4050367859

(4 (4
so. limx|2|=A L limx[2-2
x>0 X x—0 X X

= lim 4—X{i}=A —=A=4
X

x—0

at \/5 ;LH.L=4sin/57
RH.L.=5sin\/57
Algebra
Sequence & progression

100 100 200

8. Leta be the n" term of a GP. of positive terms. If )" a, ., =200 and > a,, =100, then 2.2, is equal to:
=l n=1

n=1
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I GTHe U] &1 U IR A FInai g a 21AR D a

(1) 300 (2
A. 2
Question ID : 4050362200
Option 11D : 4050367855
Option 2 ID : 4050367856
Option 3 ID : 4050367858
Option 4 ID : 4050367857

) 150

100 100

Sol.  Y'a, =200 > a,, =100
n=1 n=l1
a,ta;t.... +a, = 200
a,ta, t... +a,,= 100
ar+ar+ ... +a,r* =200

(HA2)
r=2

200
al[z(le)J_loo

a@+rt+ . + 129 =200

+ar” =100

(3)225

100

100 200

:2OOH?JIT232n —100.,d Zan CRERES
n=1

n=l

(4) 175
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Integral Calculus
Area Under Curve

X O£x<l
2

. 1 1

9. Given: f(x)= 5 s X=3
| l<XS1

l 2
and g(x) = (X _Ej , x € R - Then the area (in sq. units) of the

region bounded by the curves, y =f(x) and y = g(x) between the lines, 2x=1 and 2x = NE) ,18:

X OSX<l
2

1 1

ﬁ?ﬂ%f(x): % , X 2
1—=x > %<XS1

IHTH y = flx) ATy = g(x) R Ufag &5 BT &% (T SH13AT #H) B

NS 1 3 1 B3
= _- )+ =2 3) 4=
(1) 13 (2) 3772 3) )
A1
Question ID : 4050362206
Option 1 ID : 4050367882
Option 2 ID : 4050367880
Option 3 ID : 4050367881
Option 4 ID : 4050367879
D& D)
3,3
o3, 13
Sol. ( 2 2 )
—
A&, 0) B(3. 0)

=3 e g(X)Z(X——j x e R.ATXERN 2x = 1 @ 2x=+/3 & 9=,

1 3

@5

2 4
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7 2
-1
Required area= Area of trapezium ABCD ~ j ( > j dx
P

1
Area of trapezium m = 5 (Sum of'parallel sides) (h)

1 1+1_£]££_1j
)

N | —
o
[\)

333 3.5 J l(f_zj

BoiY] 1 :

(Ta] J:?g(ﬁ )
i4(3f 1+3x4/3-9)
i4(6\/_ 10) (3\/5—5)

Final Ans. =
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Algebra
Probability
10. A random variable X has the following probability distribution :
X : 1 2 3 4 5
PX) K2 2K K 2K 5K
Then P(X>2)is equal to:
TE AGfeEd A= X BT UIdddr ge- f 2 :
X : 1 2 3 4 5
PX) K2 2K K 2K 5K?
al P(X >2) &R &
(1) = (2) L 3) 2 4) _
12 6 36 36

A. 3

Question ID : 4050362210
Option 11D : 4050367896
Option 2 ID : 4050367895
Option 3 ID : 4050367897
Option 4 ID : 4050367898
Sol. 2p=1=6k>+5k=1

1
=k=-1or k= ¢

23
p(x>2)=k+2+ 5K = T

Integral Calculus
Indefinite Integration

f do _
L2 PR L e 0(tan 20 +sec26)

Atan0 +2log | /(0)| + C where C is a constant of integration, then the ordered pair (A, /(0)) is equal to :

J- do _
afe cos” 0(tan 26 +sec 26)

Man6 + 2log | £(8)| + C &, STef C Ueb HHTeher 3R €, a1 hidrd I (A, f(0)) IRIER 8 :
(1)(1, 1 — tan0) (2) (1, 1 + tan®) (3)(=1,1+tand)  (4) (-1, 1 —tand)
A. 3
Question ID : 4050362205
Option 1 ID : 4050367876
Option 2 ID : 4050367878
Option 3 ID : 4050367875
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Option4 1D : 4050367877
j do
cos” O(tan 20 +sec 20)

Sol. =AtanO + 2In|f(0)| + ¢

doe
I c0s20d0

2o 14sin20) _ -
cos 6(00526} J.cosze(l+s1n26)

do

j (cos 0 —sin 0)(cos O + sin 0)
B cos” B(cos 0 +sin 0)°

- jsec2 e(l—tan@jde
1+tan0

tan@ =t = sec’0d0 = dt

j(l;t)dt
1+t
l1+t=u
dt=du

1—(u—1) 2-
e

du
ZJ? —Idu =2Inju|-u+C
=2In|1+t|-(1+t)+C
=2In|1 +tanB|— (1 +tanB)+ C
=2In|l +tanB|—tand + C

Algebra
Complex Number

12. If z be a complex number satisfying | Re(z) | + | Im(z) | = 4, then | z | cannot be :

If z T U0 AR @ B S | Re(z) | + | Im(z) | = 4 &1 I SR 8, @1 | z | 781 81 el :

17
(M V10 (2) V8 3) \/; @7

A. 4

Question ID : 4050362196
Option 1 ID : 4050367841
Option 2 1D : 4050367840
Option 31D : 4050367842
Option 4 ID : 4050367839

Sol. Z=X+iy |Z|=«,X2+y2

Re(z)=x Im(z)=y
x| +[y| =4
Methods of Differentiation Differential Calculus
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xty=4

(4,0)

Differential Calculus
Methods of Differentiation

2

d
13.  Ifx=2sin0-sin20 and y = 2cos0 — cos20, 6 €[0,2n], then Y

o atO=mis:
X
d2y
I x = 2sin6 — sin20 T2 y = 2cos0 — cos20, 0 €[0,2n]E, WO =n W dxzwqﬁ%\':
N 3 3 3
(1) 3 ()4 ()2 4) 4

A. Bonus

Question ID : 4050362202

Option 11D : 4050367863

Option 2 ID : 4050367865

Option 3 ID : 4050367866

Option 4 ID : 4050367864

Sol.  x=2sin0—sin20 y =2cos0 — cos20

d (dy
ﬁ:i(ﬂj:@ do
dx> dx\dx) dx|dx

do\ do
dy

— =-2sin0+2sin20
do

d—X=2c056—2c0526
do

ﬂ_ 2sin20-2sin®  sin20-sin0
dx 2cos0—-2cos20 cosO—cos20

2cos(3ejsine
o (@)

dx . . (39). 0 2
2sin| — |sin—
2 2
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iCOt ﬁ

dy d (39) do 2 d ( 39) do

—=—¢Cot| — |=———==—| cot— [Xx—

dx® dx 2 dx dé 2 ) dx
do

z(mj 3 1
= —cosec | — |x—x
2 2 2cos0—-2cos20

2(36)
cosec’| —
_\2)

3
= Z c0s20—cosO

atO=mx
(.t 3.3, 1.3
4 1-(-]) 4 2 8

JEE Main Only topics
Mathematical Reasoning

14. Ifp—> (p/\ ~ q) is false, then the truth values of p and q are respectively :
gfe p— (pA ~ q) rAer &, @1 p 1 q B A AGHA & -
(H)EF Q)FT 3T, T ATF
A. 3
Question ID : 4050362213
Option 1 ID : 4050367907
Option 2 ID : 4050367909
Option 3 ID : 4050367910
Option 4 ID : 4050367908

Sol.

el ] o=
SE 0] ool T Ka)
=] |<
= >
===

= p must be true and (p/\ ~ q) and this must be false
Integral Calculus
Differential Equation

dy _ wy e :
15. If I = 2+ ;¥ (1) =1, then a value of x satisfying y(x) =e s :

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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dy xy
m%dx_)chryz;y

(1) %ﬁe

A. 4

Question ID : 4050362207
Option 11D : 4050367885
Option 2 ID : 4050367886
Option 3 ID : 4050367883
Option 4 ID : 4050367884

dy__ Xy
dx x*+y’

Sol.

y=vX

(1) = 13, A y(x) = € DI YT B Tl X BT b AF ©

€
@7 (3)2e 4 \3e

v
VHX— =
dx  1+v?

xdv v B
dx  1+v?
xdv -V’
dx  1+v?
1+v? d
J. 3V dv = - [=

v X

_ dv
JV3dV+J7 =—

dx

X

2_—12+1n|v|:—1n|x|+C
v

2

X
2+ln

:

_?1+lnl=—ln1+C

C=—
2
2

X Y

=—In|x|+C

—‘:—1n|x|—l
2
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2
X

= 4l

E|=—1n|x|—l
2

x’ 1
—2—ez+1—ln|x|——ln|x|—5

3 x
2 20
3e? = x? =x=+3¢
Integral Calculus
Definite Integration
16. Let a function f: [0, 5] & R be continuous, /(1) =3 and F be defined as :

t

F(x)= [ € (t)dt, where g(t) = [ £ (u)du.

1
Then for the function F, the pointx =1 is:
(1) nota critical point (2) apoint of local maxima
(3) apoint of inflection (4) apoint of local minima

X

AT Udb ®ed £ [0, 5] > R |ad g, £ (1) = 3 & e F,F(x):jtzg(t)dt‘a’m gfRyifd g, STat

1

(1) = [ £ () du & o ver F o o, firg x = 17

(1) wifds feg i 2 | (2) T Sfeas g B |
(3) AR aRa fdg 2 | (4) T s g 2 |
A. 4

Question ID : 4050362204
Option 1 ID : 4050367871
Option 2 ID : 4050367872
Option 3 ID : 4050367874
Option 4 ID : 4050367873
Sol. f:[0,5]>R f(l)=3

F(x) zjftzg(t) dt
F'(x) = x"g(x)

(1) =g

g=[fwdu  fg)=0)

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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F'()=g1)=0

F(x)=x" g (x)+2xg(x)
g'(x)=f(x)

F"(x)= x*f(x)+2xg(x)
F'()=fM)+2g1) =3

From (1) and (2), F(x) has local minimum atx = 1
Algebra

Determinant
17. The following system of linear equations
Ix+6y—2z=0
3x+4y+2z=0
x—2y—6z=0, has
(1) only the trivial solution
(2) infinitely many solutions, (x, y, z) satisfyingx =2z
(3) infinitely many solutions, (x, y, z) satisfyingy =2z
(4) no solution
WReges TR0 & 71 a1
Ix+6y—2z=0
3x+4y+2z=0
x—=2y—6z=0
(1) BT HIA TS TA L |
(2) X = 2z BT T B aTel I & (x, ¥, 2) & |

(3) y = 2z B A= B dTel I & (x, y, 2) & |
(4) PIEEEATT 2 |
A. 2
Question ID : 4050362198
Option 1 ID : 4050367848
Option 2 ID : 4050367850
Option 3 ID : 4050367849
Option 4 1D : 4050367847
Sol.  7x+6y—2z=0
3x+4y+2z=0
x—2y—6z=0

7 6 2

D=3 4 21 7 24+4)-6(-18-2)-2(-6-4)
1 2 -6
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=7(=20) - 6 (= 20) - 2 (- 10)
=140+ 120 +20=0

7x + 6y =2t
3x +4y =—2t
21x + 18y =6t

21x + 28y =— 14t
—10y =20t >y=-2t

TX +6(—2t)=2t
Tx=1dt=x=2t

X =2z
Probability
18. If 10 different balls are to be placed in 4 distinct boxes at random, then the probability that two of these boxes

contain exactly 2 and 3 balls is :

IS 10 3 3=, 4 4 a1 3 Irg=a a1 G S 8, 1§79 9 &1 9l 3 A3 2 01 3 &1 & 81 &1 UTRiehdl @ -

965 945 945 965
(1) 7w @) 55 (3) 7w ) 55
A. Bonus

Question ID : 4050362211
Option 1 ID : 4050367902
Option 2 ID : 4050367901
Option 3 ID : 4050367899
Option 4 ID : 4050367900
Sol.  The following distrubutions are possible
P (3,2,0,5),P,(3,2,1,4),P,.(3,2,3,2)

The respective probabilities are

10!

3!2!()!5!X4!
P1: . .4.]0.
!
P2: . .4:10.
!
ST
p. = 312131212121
37 410
Desired probability =P + P, +P,
945%x17
"o
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Set & Relations

19. IfA={xeR:x[|<2}and B={xeR:|x-2[>3};then:

HﬁAz{xeR:|x|<2} SR B={XER:|X—2|23};?ﬁ:

(1) AUB=R—(2,5) (2) AnB=(-2,-1)
(3)B-A=R-(-2,5) (4 A-B=[-1,2)
A3

Question ID : 4050362194
Option 1 1D : 4050367834
Option 2 ID : 4050367833
Option 31D : 4050367832
Option 41D : 4050367831

Sol. A:{XGRjXK2} B={XGR¢X—2B3}
A={2<x<2}
ForB x2>2
x<2 x —223
2-x23
x<-1 x5
B ={x (-, —1] U[5,+x,)}
Algebra

Sequence & progression

20.  Ifx=) (-1)"tan™ 0 and y =) cos™ 0, 0<9<%,then:

n=0 n=0

afe 0<9<% % forg x:i(—l)"tanzne qom y =D cos™ 0F o
n=0

n=0

(MHyl-x=1 @)y +x)=1 G)x(1+y)=1 @Dx(1-y)=1
A. 1
Question ID : 4050362212
Option 11D : 4050367904
Option 2 ID : 4050367903
Option 3 ID : 4050367906
Option 4 ID : 4050367905

Sol. x=1-tan’0O+tan*0+.....
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1 1 1
" 1-(-tan’0) 1+tan’0 sec’
y=1+cos’0 +cos*0 + .......
1

=cos’ 0

= — =———=cosec’ 0
l—cos“ 0 sin
y(1-x)=1
cosec?® (1 —cos?0) =1
Vectors
Vectors

- - R |
=3, b‘zS, b. ¢ =10 and the angle between b and ¢ is 3

21. Let a , b and ¢ be three vectors such that H

Ifa is perpendicular to the vector b x ¢, then ‘5 X (B X E)‘ isequal to

AT A AR a, bamcww%ﬁs“ ‘ 5,b.c=10 @1 b 3R ¢ & G BT BT %I?ﬁ?

a,|fe b x ¢ W ead &,ar ‘QX(BX;:)‘W% T
A 30
Question ID : 4050362218
Sol. bc=10

15| €] cosO=10

5><|E|><l=10 = |¢|=4

2
a-(bxc)=0

3 x (bx¢)|=|d| |Bx6|sin§

(on)]

al |

x C|

3

2

f|b||c|sm;‘n|
G

BIE

x5%x4 =30

N | W

Algebra
Sequence & progression
22. The number of terms common to the two A.P.'s 3, 7, 11, ....,407 and 2, 9, 16, ...., 709 is
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&1 AR #ifedi 3, 7, 11, ..., 407 @21 2, 9, 16, ..., 709 H IWAFTS U] Bl A1 &
A. 14
Question ID : 4050362215
Sol.  ForcommonA.P.
First term =23
Common difference =7 x 4 =28
T < 407
23 +(n-1)28 <407
28(n—1)<384
n—-1< 384
28
0 < 384+28
28

412
n < —
28
n<14.71 =n=14
Vectors
3D Geometry

23. If the distance between the plane, 23x — 10y —2z +48 =0 and the plane containing the lines

x+1 y-3 z+l dx+3_y+2_z—l
2 4 3 M T Ty

k
(L eR) isequal to NGEE then k is equal to .

x+1 y-3 z+1 Xx+3 y+2 z-1

— — + = R
IS qHae 23x — 10y —2z +48 = 0 T X 5 2 3 SIN 5 S . (LeR) @
rafd Tt @ dra o L%" ar 2
JATIE DR A Eﬁ\/@ , ATk SRTsR
A. 3
Question ID : 4050362217
Sol.  Lines mustbe intersecting
X+1_y—3_z+1_s {
5 4 3 S e (1)
X+3_y+2_z—l_t 5
> 6 s (2)
X, y,2)=(2s—1,4s+3,3s—1)=(2t-3,6t—2, At + 1)
2s—1=2t-3
2t—2s=2 =>t-s=1
6t—4s=>5
t—l S——l A=—17
2 2 o
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|23x(—3) ~10(-2)-2(1)+ 48|: 3

Distance = o3 r 102 +(2? | V633 k=3
Coordinate Geometry
Circle

24, If the curves, x> — 6x +y*+ 8 =0 and x> — 8y + )? + 16 —k =0, (k > 0) touch each other at a point, then the
largest value ofk is .
AT aB x2 — 6x +y? + 8 =0TAM x> — 8y +3* + 16 — k =0, (k > 0) T T DI U favg U= e o=cl & ATk &1
3ffereTH A 2 |

A. 36

Question ID : 4050362216

Sol.  Two circles touch each other
it CC =] %1

X2-6x+y +8=0 C,:(3,0) r=+9-8=1
X +y—8y+16-k=0 C,:(0,4)
CC,=5
5=1+ Jk| or 5=1- k|
£5=1+ £5=1-k
Jk=£5-1 Je=1%5
Jk =5-1lor—-5-1 Jk=1-50r1+5
Vi =4 N
k=16 k=36

Algebra

Binomial theorem
25.  IfC,=%C, and C,+5.C,+9.C, +.....+(101).C,; = 2k, then k is equal to

af ¢, =7C, @ C,+5.C,+9.C, +......+(101).C,, =27k @ k _aR &

A. 51
Question ID : 4050362214
Sol. C =7%C

C,+5.C,+9.C,+ ..+ (101) C,, =2 5k

25 25 25
Z(4r+1) ®C = 4Zr PC.+ Z e
=0 r=0 r=0

25
421‘ X 2 24Cr71 4925
T

r=0

25
=100) *C_, +2%
r=1
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= 100 x 2% + 225 = 50 x 2% + 2%
=2% x 51
=k=51
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