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Top

1.

Ans.

Sol.

ic:- 3D
Subtopic:- Line & Plane
Level :- Tough

Let L be a line obtained from the intersection of two planes x + 2y + z=6 andy + 2z = 4. If
point P(a, B, y) is the foot of perpendicular from (3, 2, 1) on L, then the value of 21(a + B + 7)
equals :

(1) 142

(2) 68

(3) 136

(4) 102

AT 9l X + 2y + 2 =6TATy + 2z = 4 & Ufoewed urg x@r L g1 afe (3, 2, 1) 9 X@1 L ) o BT
urg fdg P(a, B, y) & a1 21(a + B + y) T AF ORI B :

(1) 142

(2) 68

(3) 136

(4) 102

(4)
i
Dr's of line |1
0

= N o
N = x>
I
w
—_
|
N
N—

+
=~

Dr/s :- (3,-2, 1)
Points on the line (-2,4,0)

. . X+2 y-4
Equation of the line 3 = =

Q(3,2,1)

P(31~2,—2\+4,).)

Dr's of PQ ; 30-5,-2)1 +2. -1
Dr's of y lines are (3, -2, 1)
Since PQ L line

3(3n =5)-2(-2x» +2)+ 1(r-1) =0
_10

S 7

A
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21(0+ P+ ) = 21(374j =102

Topic :- Progression
Subtopic:- Miscellaneous
Level :- Tough

2. The sum of the series ZM is equal to :
Mo (2n+1)!
(1) 4—1e T
8
(2)—ﬂ e+ 2 et-10
8 8

(3)4—1e %el—lo

(4) —e+ % el +10

= n’ +6n+10 .
%ﬁvﬁ; GneD)! BT ANTHS SRR 2

1) Moy 12 1 qp
8 8

2)-H o4 19 1 qp
8 8
(3) ﬂe Qe‘l—lo
8
41 19

(4) —e+ 5 el +10

Ans. (3)

= n? +6n+10
SOl 2 T onr ) (2n+1)!

n=1

Put2n + 1 =r, wherer = 3,5,7,...

r-1
-n=-—=
2
r-1y
=1 33410
n2—6n+10_( 2 j TR 2 q0r 429
(2n+1)! rl 4r!
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r(r—1)+11r+29 1 1 11 29
N & 4r1 I ((r— )1 (1)1 T
=1 l+i+i+ ..... +11 l+l+l+.... +29 i+i+l+ .....
4 {1 3! 5! 2! 41 6! 31 51 71
1 e—1 e+l—2 e—1—2
== € r11 € +29
4| 2 2
= l{e—l+11e+E—22+29e—§—58}
8 e e e
_ 1{41e—£—80}
8 e
Topic :- MOD

Subtopic:- Mixed
Level :- Easy

3. Let f(x) be a differentiable function at x = a with f'(a) = 2 and f(a) = 4. Then Iim

X—a

equals :
(1)2a + 4
(2)2a -4
(3)4 - 2a
(4)a+ 4

AT U B f(X), X = a W @G € T f'(a) = 28R f(a) = 4 &1 @r lim Xf(@) — af(x)

X—a X—a

(1)2a+ 4
(2)2a -4
(3) 4 - 2a
(4)a+ 4

Ans. (3)
Sol. By L-H rule

L —lim f(a) —1af'(x)

X—a

. L=4-2a
Topic :- Circle

Subtopic:- Mixed
Level :- Medium

Toll Free : 1800-212-1799
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xf(a) - af(x)



4. Let A (1, 4) and B(1, -5) be two points. Let P be a point on the circle (x - 1)2 + (y - 1)2 =1
such that (PA)2+(PB)? have maximum value, then the points, P, A and B lie on :
(1) a parabola
(2) a straight line
(3) a hyperbola
(4) an ellipse
AT QT fig A (1, 4) @M B(1, -5) B1 WM gd (x - 1)2 + (y - 1)2 = 1 R P s fig 2 e fou
(PA)2+(PB)? &1 914 31fraad @, a1 fdg P, Aden B =1 5 4 {59 w Rerg 8 ?

(1) TF wRae™
(2) TH A N1
(3) TP IMfTuRae™
(4) vo dreiga
Ans. (2)
Sol.
y A1, 4)

’\" P(1 + cos6, 1 + sino)

e
B (1, -5)

. PA2 = cos?0 + (sind - 3)?> = 10 - 6 sind
PB2 = cos?0 + (sind — 6)? = 37 — 12 sin®

PAZ + Plemax. =47 - 18 Sinelmin.ze = 32—TC

.. P,A Blieonalinex=1

Topic :- Circle
Subtopic:- locus
Level :- Medium

5. If the locus of the mid-point of the line segment from the point (3, 2) to a point on the circle,
x2 + y2 = 1 is a circle of the radius r, then r is equal to :

Toll Free : 1800-212-1799
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(1)

(2)
(3)
(4)

IR A (3,2) A g x2 + y2 = 1 o 5N g a0 var-—wvs & wea-—fig o figuy, risam a1 e ga &, drr
ERENES

Wl N DN

Ans. (2)
Sol.

1N
)
S
=)
/\
Z

.. P =(2h - 3, 2k - 2) —on circle

. 3Y 2 _1
..(h—zj +(k-1) =2

=radius =

N~

Topic :- D.E.
Subtopic:- Special Case
Level :- Tough
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www.motion.ac.in | Email : info@motion.ac.in




Ans.

Sol.
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MoTioN

2
Let slope of the tangent line to a curve at any point P(x, y) be given by XY *Y If the curve
X

intersects the line x + 2y = 4 at x = — 2, then the value of y, for which the point (3, y) lies on the
curve, is :

18
(1)_ﬁ
18
@-75
4
(3)-5
18
4) 35
AT TS 9% @ fhei g P(x, y) TR ¥ef a1 &) gqord @mé‘rnﬁ%|aﬁa‘a‘a€5,@x+2y:4
BT X =— 2 R Hledl &, a1 y & 98 A, e forg f{ig (3, y) 9% W &, §

(1) _18

) _E
4
(3) ~3

OF=

(2)

dy _xy’+y
dx X

jM—XdX

(JdU

+C
2

Curve intersect the linex + 2y =4 atx = -2
So,-2+2y=4=y=3
So the curve passes through (-2, 3)

2
==2+C
=3 +
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4
c-—2
-3

. X x* 4
scurveis — =2 =
y 2 3

It also passes through (3, y)
3. 9.4
y 2 3
3_19
y 6
yool8
19
Topic :- A.U.C.
Subtopic:- Area between
Level :- Medium
7. Let A:r be the area of the region bounded by the <curves y = siny,
y = cos x and y-axis in the first quadrant. Also, let A2 be the area of the region bounded by the

curves y = sin X, y = cos x, X-axis and x= g in the first quadrant. Then,

(1) Ai= A2 and A1 + A2 = 2

(2)Ar1:A2=1:2and A1+ Ax=1

(3)2A1 = Asand A1 + Ao =1 + 2

(YA :A2=1:2 andAi+ A =1

HET 9ehl y = SinX, y = €OS X TAT y-3eT §RT UM Igier # foR &3 &7 &Fhal A © 3R A191 dhl y = sin

X, Y = COS X, X-31&] TT X= gmumaga’rﬂﬁfé%aﬁmaﬁwmémi:

(1) Ai= A2 @ A1 + Az = 2

(2)Ar:Ac=1:2TMA +Ax=1

(3)2A1 = Ao dem AL + Ao = 1 + 2

(A A :A2=1: 2 qamAi+A =1
Ans. (4)

n/2
. /2
Sol. A, +A, = [ cosx.dx=sinx|/" =1
0

Toll Free : 1800-212-1799
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n/4
A, = [ (cosx-sinx)dx = (sinx+ cos X =2 -1
0

LA =1-(V2-1)=2-42
A, 2 -

11
AT B(E-1) 2

Topic :- L.T.F.
Subtopic:- Mixed
Level :- Tough

8. If0<a,b<1,andtan'a +tantb = g, then the value of

2 2 3 3 4 4
(a+ b)- (a +b ] + (a +b J _ [a +b ] 4 s
2 3 4

(1) loge2

(Zﬂoge(gj

(3)e
4de? -1

?11%0<a,b<1a‘<>;ntan‘1a+tan‘1b=%%‘,Fﬁ

(a+ b)- (angzj + (aﬁ;bj - (a“;b“} + . BT A

(1) loge2

(Zﬂoge(gj

(3)e
(4)e?-1

Toll Free : 1800-212-1799
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Sol.

(1)
tan'l[lajabb} :%i a+b=1-ab=(1+a)(1+b)=2
2 2 3 3
Now, (a+b)—[a +b ]+[a +b Joo
2 3

a2 a b?> b
= |ld——+—.... |+ b——+—....
2 3 2 3

loge (1 + a) + loge(1 + b) = loge(1 + a) (1 + b) = loge2

Topic :- Jee mains topic
Subtopic:- Mathematical Reasoning
Level :- Tough

9.

Ans.

Sol.

Let Fi(A, B, C) = (A A ~B) v [~C A (A v B)] v ~A and F2(A, B) = (A v B) v(B — ~A) be two
logical expressions. Then:

(1) F:1 is not a tautology but F2z is a tautology

(2) F: is a tautology but F2 is not a tautology

(3) F1 and F2 both are tautologies

(4) Both F1 and F2 are not tautologies

AT F1(A, B, C) = (A A ~B) v [~C A (A v B)] v ~A @l F2(A, B) = (A v B) v(B - ~A) Tl & &%&r
Sld g | ar

(1) F1 U% Yaefdd T8l € R F2 U gAafed &

(2) F1 U gofdd € IR F2 U& g%fad -8l ©

(3) F1 @1 F2 SFl ya=idd @

(4) F1H\‘HTF2@7|TW@H:I%T§

(1)
Truth table for F1
A|lB|C|~A|~B|~C|A vU |AWB | ~Cv [UCA (A AL B)v [~CA (AVB)]vL A
B (AvB) (AvB)]v~A
T|T|T|F F F F T F F F
T|T|F|F F T F T T T T
T|F|T|F T F T T F F T
T|F|F|F T T T T T T T
FIT|T|T F F F T F T T
FI|T|F|T F T F T T T T
FIF|T|T T F F F F T T
FIF|F|T T T F F F T T

Toll Free : 1800-212-1799
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Not a tautology




Truth table for F2

A |[B|AvB |UA |B>UA (AvB)v (B—UA)
T |T|T F F T
T |F|T F T T
F |T|T T T T
F |[F|F T T T

F1 not shows tautology and F2 shows tautology

Topic :- Determinant

Subtopic:- commas Rule

Level :- Tough

10. Consider the following system of equations:
X+2y-3z=a
2x+6y-11z=b
X-2y+7z=c¢,

Where a, b and c are real constants. Then the system of equations:

(1) has a unique solution when 5a = 2b + ¢

(2) has infinite number of solutions when 5a = 2b +c

(3) has no solution for all a, b and ¢

(4) has a unique solution for all a, b and c
= IR M1 IR TR Bty
X+2y-3z=a

2x+6y-11z=b

X-2y+7z=¢,

et a, b TT ¢ IRdfdd 3R | A 39 AHIHROT 6

(1) BT ddaT Uh 87 & old 5a = 2b + c ®
(2) @ 7 84 € 919 5a = 2b +c®

(3) &1 4 a, b 9T ¢ & forg B ' T B
(4) &1 T a, b 9T ¢ & T Bad Th B B

Ans. (2)
1 2 -3
Sol. D=2 6 -11
1 -2 7

= 20 - 2(25) -3(-10)
=20-50+30=0

Toll Free : 1800-212-1799
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a 2 -3
D,=b 6 -11
c -2 7

= 20a - 2(7b + 11c) -3(-2b - 6¢)
= 20a - 14b - 22c + 6b + 18c
= 20a - 8b - 4c
=4(5a-2b-0)

1 a -3
D,=12 b -11

1 ¢ 7
=7b + 11c - a(25) - 3(2c - b)
7b + 11c-25a-6¢c+ 3b
- 25a + 10b + 5¢
-5(5a - 2b -c¢)

1 2 a

D,=12 6 b

1 -2 ¢
= 6Cc + 2b -2(2c-b) - 10a
=-10a + 4b + 2c
= -2(5a-2b-1c¢)
for infinite solution
D=Di1=D2=D3=0
=5a=2b+c

Topic :- Probability
Subtopic:-
Level :- Easy

11.

Toll Free : 1800-212-1799
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A seven digit number is formed using digit 3, 3, 4, 4, 4, 5, 5. The probability, that humber so
formed is divisible by 2, is :

(1)
(2)

(3)

N NWw NI N|o

(4)

P 3,3,4,4,4,5,5D TINT A Th AT BT B AT 4918 s & | 39 =8 9418 T3 A1 & 2 9 i
B B UIfddr §




(1) -
4
(2) 2
3
(3) >
1
(4) >
Ans. (3)
7!
Sol. n(s)=2'3I2'
6!
"B =S
n(E) 6! 213121
PB) =5y ~ 71 212121
153
7 7

Topic :- Vector
Subtopic:- Collinear Vactor
Level :- Medium

12. Ifvectors a, =Xi —j + k and a, = | +y]J + zk are collinear, then a possible unit vector parallel

to the vector xi +yj +zkis:

(1) % 5+ k)
@) = (i-1)
\/i ]

(3) %(?—i%)

(4)%(“3—!2)

aﬁﬁﬂﬁﬂi=xf—ﬁ+ﬁﬁwi=?+yﬁ+zl2®@%,¥ﬁﬂﬁ“ﬂxf+yﬁ+ZIA<E%HHN<Q?5WW
SHIS AR @

1, =
1) = (-] + Kk
()\/5(1 )

2) % (- 1)

Toll Free : 1800-212-1799
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1 ,n a.
(3)ﬁ(|—J+k)

1 o ~ A
4 =(i+ji-k
J§( J- k)
Ans. (3)
X 1 1
Sol. Z==-====)(let
1- 7y 2 (let)
(k?—iﬁ+il§)
Unit vector parallel to xi+yj+zk =+~—0un-—"—~<
> 2
7»+>L—2

(1-3+K)
B3

Fora=1,itis £

Topic :- Definite Int.
Subtopic:- Substitution
Level :- Medium

. x log,.t 1) .
13. For x>0,if f(x)=] dt, then f(e) +f| = | is equal to :
1 e

1 1

(2) -1
(31
(4)0

x>0 & e af f(x)= | 0% gt 2 o f(e) +f[1j AR S
1(1+t) e
1
(1) >
(2) -1
3)1
4)0

Ans. (1)

Toll Free : 1800-212-1799
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1
Sol. f(e)+f£€ =!Tdt+!?dt=xl+12

1+t 1
1/e
L= [ g putt =1, at =92
11+t z z
j-_ /nz (_EJ_T /nz
1 1.1 z’ z(z+1)
z

1) St . ¢ et ¢ int
fe)+ f[ L) = [ gt dt
)+ (ej ! Tt It(t D ¢ -!1+t t(t+1)

= [t {int - u—dt}
1t
1 2|
=du=Judu=u— _1
) 2| 72

Topic :- Continuity

Subtopic:- Finding unknown consh
Level :- Medium

14. Let f : R > R be defined as

2sin| - =X |,
2 ifx<-1

f(x) =4|ax® +x+b]|,if-1<x<1
sin(nx)  ifx>1

If f(x) is continuous on R, then a+b equals :
(1) 3 (2) -1 (3) -3 (4)1
AT f @ R —» R 771 gRT aRaifvd = -

. X
2sin| —— |,
( 2) afe x<-1
f(x) ={|ax® +x+b|, afRk-1<x<1
sin(nx) afy x >1

afg f(x), R & |aq &, dl a+b T=&R T :

(1) 3 (2) -1 (3) -3 4)1
Ans. (2)
Sol. If fis continuous at x = -1, then

f(-17) = f(-1)

Toll Free : 1800-212-1799
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=>2=]a-1+b]|
=>la+b-1=2..... (i)
similarly

f(17) = f(1)
=la+b+1| =0
>a+b=-1

Topic :- Function
Subtopic:- No. of function
Level :- Medium
15. Let A =4{1,2,3.....,10}and f: A~ A be defined as

f(k)= k+1 _|f k.ls odd

k ifkiseven

Then the number of possible functions g : A—A such that gof =fis :
(1) 10° (2) °Cs (3)5° (4) 5!
a1 A = {1,2,3.....,10} € 9T f: A> A

f(k)={k+1 R k faws &

k aRkwm?

gRT gR9IfYT B o1 O Bemi g 1 A - A R59a forg gof =f 8, @ wwifaa &= 2
(1) 105 (2) 1°Cs (3)5° (4) 5!

Ans. (1)
Sol.  g(f(x)) = f(x)
= g(x) = X, when x is even,

5 elements in A can be mapped to any 10
So0,10°x 1 =10°

Topic :- Basic maths

Subtopic:- Mixed

Level :- Tough

16. A natural number has prime factorization given by n =2*3Y5% where y and z are such that

5
y+z=5 and yt+z1 =g , Y > z. Then the number of odd divisors of n, including 1, is :

(1) 11
(2) 6x
(3)12
(4) 6

Toll Free : 1800-212-1799
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. . . 5
U UHiTd ST & Mg [UHEs n =2*3Y57 gRI AU T &, W8l y @1 z & oy y+z=5, y-1+z-1=g

qTy >z dl nd faum aroel & G, R 19 R R
(1) 11
(2) 6%
(3)12
(4) 6

Ans. (3)
Sol. y+z= ..(1)

yz 6
=>yz =6
Also (y - 2)? = (y + 2)? - 4yz
= (y-2)?=(y +2)°-4yz
=(y-2)2=25-4(6)=1
>y-z=1 ..(2)
from (1) and (2),y =3 andz =2
for calculating odd divisor of p = 2%.3Y.5?
X must be zero
P = 20,3352
.. total odd divisors mustbe (3 + 1) (2 +1) =12

Topic :- Function
Subtopic:- Composite Function

Level :- Medium
X% —x-2

5 . If g(2) =lim g(x), then the domain of the function fog
2X"-x-6 X2

17. Let f(x) = sin"! x and g(x) =

S

Toll Free : 1800-212-1799
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(1) (=, =2]u [—

[AEN
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Ans.

Sol.

(2) (=, ~1]U[2, )
(3) (= », =2] U [-1, )

3
(4) (=, 2]U[—2,wj

2_ —
)(27x2 21 afg g(2) =lim g(x), @ w9 fog & Wid § :
2X° -x-6 x—2

M f(x) = sin~! x @2 g(x) =

(1) (= o0, 2] U {—4,&»)
3

(2) (= o, 1] U [2,»)
(3) (= o, 2] U [-1, )

3
(4) (= o, 2]U[—2,wj

(1)

g9(2) = lim (x=2)(x+1) =§
x2 (2Xx+3)(x-2) 7

For domain of fog (x)

x2—x-2
2x> - x -6

= (3x + 4) (x + 2)>0

X e (—oo,—Z]U[—g,oo}

<1 (x+1)?< (2x+3)2=>3x2+10x+8=0

Topic :- 3D
Subtopic:- Image of pt.
Level :- Medium

18.

Ans.

Sol.

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in

If the mirror image of the point (1,3,5) with respect to the plane 4x-5y+2z = 8 is (o,B,y), then
5(a +B +y)equals:

(1) 47 (2) 39 (3) 43 (4) 41

afs Fadt 4x-5y+2z = 8 & wug fig (1,3,5) &1 gUr Ufdfed (a,B,y) B @ 5(o +B +y) W 7 :
(1) 47 (2) 39 (3) 43 (4) 41

(1)

Image of (1, 3, 5) in the plane 4x - 5y + 2z = 8 is (o, B, 7)
:>0L—1 _B-3_y-5 - _> (4(1)-5(3) + 2(5)-8) _2

4 -5 2 42+52+22 5
Lo=1+4 2) .13
5 5




13,529

Thus, 5(a + B +y)=5|—=+=+ =47
(a+B+7) (5 = 5)

Topic :- D.E.
Subtopic:- Mixed
Level :- Medium

X
19. Let f(x)= jet f(t)dt +eX be a differentiable function for all xeR. Then f(x) equals.
0

(1)2e D -1 (2) e (3) 2e% -1 (4) e -1
X
A f(x)= | € f(t)dt +eX T xR & RIY T s@ader g Hard 2 ar f(x) a2 :
0
(1)2e€ D 1 (2) D (3) 2e% -1 4) e -1
Ans. (1)
X
Sol.  Given, f(x)=[ €' f(t)dt +e* (1)
0
Differentiating both sides w.r.t x
f'(x) = ex. f(x) + e (Using Newton Leibnitz Theorem)
fF'(x) _ «
O

Integrating w.r.t x
Imdx=jexdx
f(x)+1
=/m (f(x) +1) =e*+c
Putx =0
/m2=1+c (. f(0) =1, from equation (1))
sn(f(x) +1) =e*+ /n2-1
=>f(x) +1=2. e

=f(x) = 21 -1
Topic :- Maxima & minima

Subtopic:- Mixed
Level :- Easy

Toll Free : 1800-212-1799
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20. The triangle of maximum area that can be inscribed in a given circle of radius 'r’ is:
(1) A right angle triangle having two of its sides of length 2r and r.

2r
(2) An equilateral triangle of height ?

(3) An isosceles triangle with base equal to 2r.

(4) An equilateral triangle having each of its side of length \/5 r.
v S & U@ 9a & Siaiia ifdedd &t & Bre e A s wr w ?
(1) o F9@T et fa! Q1 oliell & o rs 2r aenr &

] 2
(Z)meﬁﬂﬁwm%%

(3) U@ |Afgarg e e R 2r 2

(4) T& wHaTg Bryel R T o @ @ 3 rd

Ans. (4)
Sol.  Triangle of maximum area that can be inscribed in a circle is an equilateral triangle.
Let AABC be inscribed in circle,

A
r
O
r
60°
B D C
Now, in AOBD
OD = r cos60° =%
Height = AD = %
Again in AABD
3F
: 2
Now sin 60° = —=
AB
—~ AB = 3r
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Section - B
Topic :- Progression
Subtopic:- Mixed
Level :- Medium
1. The total number of 4-digit numbers whose greatest common divisor with 18 is 3, is
A—3ip] BT TS, NHT 18 & 1T Hewd AT ANd 3 &, B Bl 9l © |
Ans. 1000
Sol.  Since, required number has G.C.D with 18 as 3. It must be odd multiple of ‘3’ but not a multiple
of ‘9",
() Now, 4-digit number which are odd multiple of ‘3’ are,
1005,1011,1017, ............ 9999 — 1499
(i) 4-digit number which are odd multiple of 9 are,
1017, 1035, ............ 9999 — 499
-~ Required numbers = 1499-499 = 1000

Topic :- Q.E.

Subtopic:- Sum & product

Level :- Medium

2. Let o and S be two real numbers such that ¢+ =1 and aff = -1. Let Pn = ()" + (B)", Pn-1 =

11 and Pn+1 = 29 for some integer n > 1. Then, the value of P’ is
A @ T B | aRdiae AN € e T o+ f=1 dur op = -1 €| A {6 gunie n > 1% g
Po=(a)" + (B)", Pn-1 = 11 QM Pns 1 =29 B | @ P2 &1 919 & |

Ans. 324

Sol. Given, o+ p=1,apf =-1
. Quadratic equation with roots «o,p is x?>-x-1 =0

=02 =a+l

Multiplying both sides by o"!

ot =g + g1 (]_)
Similarly,
Bn+1 =Bn + Bn—l - (2)

Adding (1) & (2)
ol 4+ Bn+1 = (a"+B") +(an—1+l3n—1)
= Pn+1=Pn+Pn-1
= 29 = Pa+11 (Given, Ph+1 =29, Ph-1 =11)
= Pn =18
. P?2=18%2 = 324
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Topic :- Jee main topic
Subtopic:- Statistic
Level :- Tough

18 18
3. Let X1, X2, . X1 be eighteen observation such that Z(Xi—oc)=36 and Z:(Xi—ﬁ)2 =90,
i=1

i=1
where o and B are distinct real nhumbers. If the standard deviation of these observations is 1,
then the value of |a - B] is

18 18
AT X1, X2peererennn X1s BRE UeTT €, s forg Z(Xi—a)=36ﬁ‘<‘ﬂ Z(Xi—ﬁ)2 =90 € &l o TAT B
i=1 i=1

=1 arafas dn | afe g9 deoil &1 9ed fages 1€, @ o - | BT A )R ® |
Ans. 4

18
Sol. Given, Z(Xi -0)=36
i=1

= x ~18a = 36
=% -18(a+2)

(1)
18 2

Also, > (X;=B) =90
i=1

=Y x7 +18p% - 28> x, =90

= x? +18p* + 2B x 18(a. + 2) = 90 (using equation (1))

=3 %2 =90 - 18p2 + 36f(ct + 2)

o Lye (XX o1l
o _1:>182xi (18] =1 (‘o = 1, given)

- %(90—18]32 +36aﬁ+725)—(18(§‘8+ z)jz -1
— 90 - 18p + 36af + 72p — 18(c + 2)> = 18
=5-pB +20p+4p—(a+2) =1
=5-p*+20p+4p-a’ -4 -4a =1

=ao’ -p+20p+4p-4a =0

= (a—B)(a—B+4)=0

a-p=-4

S la-BlE4 (o= B)
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Topic :- D.I.
Subtopic:- King Theorem
Level :- Tough

1 1
4. J. m-L 1 X dX, for m, n > 1 and .[ dX=ocIm’n, ae R, then a equals
0 0

dx=oal, ,, 0eR & @ a K ¥

Ans. 1

1
Sol. I, = Ixm’l.(l -x)"" dx
0

-1
Put x = 1 —( +1)2 Yy
_x= Y
y+1
0 n-1 0 n-1
Yy Y ;
I = -1)dy = d (i
o = LG Y = [z @ o

=1, = [ —Lady (i)
' o (y+1)
From (i) & (ii)
y" 4y
2, = —mmdy
' ! (y+1)
1. m-1 n-1 © . m-1 n-1
=20, = %dyﬂ%dy
"oy (y+1) 1 (y+1)
I1 I>
Put vy _1 in Iz
zZ
d 1 d
= -—dz
Y 22
1,.,m-1 n-1 0
=21, = [Ty + [ 2 (-d2)
o (y+1)  (z+1)

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in




® ™
M OTION JEE MAIN 2021 26t Feb. 2021 | Shift 2

Topic :- Ellipse

Subtopic:- Mixed

Level :- Medium

5. Let L be a common tangent line to the curves 4x?+ 9y?= 36 and (2x)2+ (2y)? = 31. Then the
square of the slope of the line L is .
AMT bt 4x2+ 9y2= 36 TAT (2x)2+ (2y)? = 31 & U HHAFTS Wl ¥@r L 8| aF X@T L &7 gaorar &1 a7t

CRERS |
Ans. 3
2 2
Sol. E:X Y _1 C:x2+y2=£
9 4 4

equation of tangent to ellipse is
y = mx ++/9m? + 4 ..(i)

equation of tangent to circle is

y:mxi,/%m2 +% (i)

Comparing equation (i) & (ii)
oM’ +4 = ﬂm2 +2

4 4
=36m? + 16 = 31m? + 31
= 5m? = 15

>m2=3

Topic :- Matrix
Subtopic:- matrix Multiplication
Level :- Medium

1 0 0 1 00
6. If the matrix A=|0 2 0 | satisfies the equation A® +aA”®+SA=|0 4 0] for some real
3 0 -1 0 01
numbers o and B, then B - « is equal to .
100 100
o faefl aredfae wesii o @er pa forg amegg A=|0 2 0 |, wiiexer A +aA” +fA=|0 4 0
3 0 -1 0 01

DI AL BRA1 8, AP — o GWER 8 |
Ans. 4
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1 0 O 1 0 O
A19 =10 219 0 ,AZO =10 220 0
3

0 -1 0 0 1

l+a+p 0 0

LHS = A% + aA'® 4+ BA = 0 220 1 621° 1 2B 0
3&+3B 0 1—(X_B

R.H.S = S a+p=0and 22° + 2! + 2B = 4

o o+
o M O
= O O

=220 + ¢ (219- 2) = 4

4-2%
:>(X=m=—2
=>p =
B-a=4

Topic :- Progression

Subtopic:- Mixed

Level :- Tough

7. If the arithmetic mean and geometric mean of the p® and gt terms of the sequence -16, 8, -4,
2, e, satisfy the equation 4x2- 9x+5 = 0, then p+q is equal to
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afe rged -16,8,-4,2,... & pd AAT qF UG & FHIR AT AT [OIR ARY, FHIGIOT 4x2-9x+5 = 0 Bl
AIE & 8, df p+q TR 2 |

Ans. 10

Sol. Given,4x?-9x+5=0
=(x-1)(4x-5)=0

=AM = %,G.M= 1 (Q AM > G.M)

Again, for the series

gth term tp = —16(_1

t +t 5
Now, AM= 23 _-"QGM= [tt =
2 4 pa

, 1 p+g-2
=16 ) =1

=(-2)8 = (-2)P*a-2)
=p+qg=10

Topic :- Tangent & normal

Subtopic:- normal of a cline

Level :- Tough

8. Let the normals at all the points on a given curve pass through a fixed point (a, b). If the curve

passes through (3, -3) and (4,—2\/5), and given that a—2v2 b = 3, then (a2+b2+ab) is equal
to .
AET U 96 & IS [dg &I Aferd, fdg (a, b) ¥ 8ex W & | Al I8 asb fdgat (3, -3)6%(4,—2«/5),@

A% o &, qor a— 242 b =32, dr (a2+b%+ab) axiex & |
Ans. 9

dy

Sol. Let the equation of normalis Y-y = —%(X—x), where, m = —

dx

As it passes through (a, b)

b—y:—i(a—x) = - d_X (a-x)
m dy

= (b - y)dy = (x — a)dx
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2 2

Y

by -— = — -ax+c ()

2 2

It passes through (3,-3)&(4, -242)

—3b—8=8—3a+c
2 2

= -6b-9=9-6a+2c
= 6a-6b-2c=18

=3a-3b-c=9 .L(D

Also

22b-4=8-4a+c

4a -2{2b-c=12 ...(iii)

Also a - 2«/5 b=3 ...(iv) (given)

(ii) - (iii) :>—a+(2J§—3)b =3 ..(V)
(iv)+(v) =>b=0, a=3

~a +b*>+ab=9

Topic :- Complex Number

Subtopic:- Mixed

Level :- Medium

9. Let z be those complex number which satisfy

|2+5| <4 and z(1+i)+ Z (1-i)>-10,i =v/-1.

If the maximum value of |z+1]?2is a+ﬂ\/§, then the value of (a+,6’) is

AT z g8 9 Aty S g O |z+5| <4 a9 z(1+i)+7(1—i)2—10,i:\/—_1 B TIE IR B AR
|z+1 121 BT A o+ N2 B @ (a+B) @A R !

Ans. 48
Sol. Given, |z + 5| <4
= (X + 5)2 + y*<16 ...(1)

Also, z(1+i)+Z (1-i)>-10,

=>X-y>-5 ...(2)
From (1) and (2)
Locus of z is the shaded region in the diagram.
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|z + 1| represents distance of 'z’ from Q(-1, 0)
Clearly 'p’ is the required position of 'z’ when |z + 1| is maximum.

P = (-5 _2\2, —zﬁ)
~(PQP| =32+16\2

max
=a=32
=B =16
Thus, o + B = 48

Topic :- Monotonocity
Subtopic:- Monotonocity increasing & decreasing
Level :- Medium

10.

Ans.

Sol.
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Let a be an integer such that all the real roots of the polynomial 2x°+5x*+10x3+10x?+10x+10
lie in the interval (a, a + 1).

Then, |a| is equal to .

AT @ U QUi & foraa forg agua 2x5+5x*+10x3+10x%+10x+10 & 94l adids Ja <R (@, a + 1)
# g dr|al SRR B |

2

Let, f(x) = 2x°+5x*+10x3+10x%+10x+10

=f(x) =10 (x* + 2x3 + 3x> + 2x + 1)

=10 x2+X—12+2(x+§j+3]

2
= 10 (x+1) +2[x+1]+1J
X X

2
=10 [x+%)+1) >0;vx eR

. f(x) is strictly increasing function. Since it is an odd degree polynomial it will have exactly one
real root.




Rited 9a o1 adsiw aRom

R wiorE & Ay MOT?ON’"

Now, by observation

f(-1)=3>0

f(-2) = -64 + 80-80+40-20+ 10
=-34<0

=f(x) has at least one root in (-2,-1)=(a, a + 1)
S a=-2

=lal =2

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in




Another opportunity to
strengthen your preparation

UNNATI

CRASH COURSE
JEE Main May 2021

at Kota Classroom

# 40 Classes of each subjects

4 Doubt Clearing sessions by Expert faculties

# Full Syllabus Tests to improve your question
solving skills

4 Thorough learning of concepts with regular classes

# Gettips & trick along with sample papers

Course Fee : 320,000

Start your JEE Advanced 2021
Preparation with

UTTHAN

CRASH COURSE

at Kota Classroom

+ Complete course coverage

+ 55Classes of each subject

¢ 17 Full & 6 Part syllabus tests will strengthen your exam endurance
+ Doubtclearing sessions underthe guidance of expertfaculties

¢+ Gettips &trickalong with sample papers

Course Fee : ¥ 20,000




