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SECTION -A
Complex Number
1. The least value of |z| where z is complex number which satisfies the inequality exp
zl+3)(|z| -1
wlogez zlogﬁ‘5ﬁ+9i,i:«/—_1 is equal to:
|| +1
(1) 2 (2) 3 (3)8 (4) \5

1. |z|, <& z & aftast @ 2 BT _H A, il rAfHaT exp

[—(|Z|+3)(|Z|_1)Ioge szlogﬁ\sﬁwi Ji=-1 B e aRa R, R

|z| +1
(1) 2 (2)3 (3)8 (4) 5
Ans. (2)
(I2+3)(2-1)
Sol 2 (‘Z""l) > 23 N (|Z| + 3) (|Z| B 1) >3
) - 2| +1 -

= [z +2[z/-32>3[7+3
=|z* -|7-6=0
(J21-3)(jz2/ +2) =0
|Z|min =3
Method of differentiation
2, Let f: S > S where S = (0, ») be a twice differentiable function such that f(x+1) = xf(x). If g :

S — R be defined as g(x) = logef(x), then the value of |g”(5) - g”(1)]| is equal to :

197 187 205
(1) 122 () 122 () 122 (4) 1

2. AT f: S 5>SSREIS = (0, ©) & T 9R Jaha-d Had = oraa fow f(x+1) = xf(x) 81 it g : S > R
g(x) = logef(x) gRT g 8, @ |g”(5) - g”(1)| &7 A9 =R & :

197 187 205
(1) 122 () 122 (3 122 (4)1

Ans. (3)

Sol. f(x+1) = xf(x)
g(x+1) = loge(f(x+1))
g(x+1) = logex + logf(x)
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3.

g(x+1) - g(x) = logex

” ” 1
g"(x+1) - g"(x) = "z

9"(2) -g"(1) = -1

n — n = _l
g”(3) - g"(2) 7
”n — n = _1
g”(4) - g"(3) 5
” _ ” — _i
g”(5) - g”(4) 16

9'(5) - g"(1) = - |14+ 2o

4 9 16
144 +36+16+9 205
" 5 _ " l — =
9"(5)-9" (1) [ 16x9 } [16x9}
Differential equation
If y = y(x) is the solution of the differential equation %+(tanx)y=sinx,0$xsg, with
X

Ans.

Sol.

Toll Free : 1800-212-1799
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y(0) = 0, then y(%j equal to :

1 1 1
(1) loge2 (2) zIogez (3) (ﬁjlogez (4) ZIogeZ
Ifg eradd THIHRT j—i+(tanx)y:sinx,0£xsg BT EAY = y(x) & odfd y(0) = 0 T, Fﬁy(%j CRERES
(1) loge2 2) Liog. 2 (3) [leogez (4) Llog. 2
2 e ZJE 4 e
(3)
If. = e'[tanxdx
_ eln[secx]
= secx

Solution of the equation
y(secx) = I(sinx)(secx)dx

Y
Cos X

Putx=0,c=0
..y = cosx/n(sec X)

= (n(secx)+c

put x = /4
y = Linez=tm
2 22
_ 2
y = 2\/5




3-D
4. If the foot of the perpendicular from point (4, 3, 8) on the line L1 : x;a = y;Z _2z-b , 1= 0is (3,
5, 7), then the shortest distance between the line L; and line Lz : = —2_ y;4 225 s equal to
2 1 1 1
1 \ﬁ 2) —— 3) = 4) —
(1) 3 (2) Ng (3) > (4) 76
. X-a y-2 z-b
4. Ife ¥ Ly 3= , = 0w, g (4, 3,8) 9 &= & Ik (3, 5, 7) 8, X@T Ly doI1 ¥ Lz
:X_2=Y_4=Z_52%é1%ra%=q3mfgﬁw%":
3 4 5
2 1 1 1
1 \F 2) — 3) = 4) ——
(1) 3 (2) Ne] (3) > (4) 76
Ans. (4)
Sol. (3,5, 7) lieon given line L1

MOTION JEE MAIN 2021

3-a_3_7-b
¢ 3 4

7-b_1_p-3
4

3—;‘3:1:3—a:€

A4, 3, 8)
B (3,5, 7)
DR’'S of AB = (1, -2, 1)
AB 1 line L1
(L) +(-2)(3) +4(1) =0
=> (=2
a=1
a=1b=3,/=2
x—1:y—2:z—3
2 3 4

x-2 y-4 z-5
3 4 5
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12 2
2 3 4
S.D. = 345 L
P 5K V6
2 3 4
345
3-D
5. If (x, y, z) be an arbitrary point lying on a plane P which passes through the points (42, 0, 0), (O,
42, 0) and (0, 0, 42), then the value of the expression
34 x-11 N y-19 N z-12 3 X+y+2z is  equal
(y-197 (z-12) (x-117(z-12)° (z-11f (y-19) 14(x-11)(y-19)(z-12)
to:
(1) 3 (2)0 (3) 39 (4) -45
5. AT fagait (42, 0, 0), (0, 42, 0) @21 (0, 0, 42) | BIHR WM Tl FHAA P W (X, y, z) U6 W 05 &,
GUCINED
x-11 y-19 z-12 X+Yy+2z .
> (y-197 (2127  (x-11P(z-12]  (z-11)(y—19) 14(x-11)(y-19)(z-12) T
(1) 3 (2)0 (3) 39 (4) -45
Ans. (1)

Plane passing through (42, 0,0),(0, 42,0),(0,0,42) form intercept from, equation of plane is
X+y+z=42

= (x-11)+(y-19)+(z-12)=0

leta=x-11,b=y-19,c=2z-12

a+b+c=0

Now, given expression is

a b C 42

3+ + + -
b?c?  a’c® a’b? l4dabc

. a’ +b3 +c - 3abc
a’b?c?

Ifa+b=c=0

3

= a3+ b3 + ¢ = 3abc

:3+a3+b3+c3—3abc _ 3
a’b?c?

Other Method
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equation of plane x + y + z = 42

Let pt. on planex =10,y =21,z =11

L)@ () 4
(4)@) O @O)E 149
3- % +2 —% - % =3
Definite Integration
6. Consider the integral
[x]
- [P o
Where [x] denotes the greatest integer less than or equal to x. Then the value of I is equal to :
(1)45 (e -1) (2)45 (e + 1) (3)9(e -1) (4) 9(e + 1)
6. NTHT DT
[x]
I= j:o[)gx—idx
BT AR 7Y, STEf [x] 7&H QN <x & df [ $T A a_ER 2
(1)45(e-1) (2)45 (e + 1) (3)9(e-1) (4)9(e + 1)
Ans. (1)

Sol. I= I:O[x]-e[xjﬂ"xdx

= I e2Xdx + j 2. e3*dx + j:3 e XdX + v+ j;ogelo-de
=-{(1-e)+2(1-e)+3(1-e)+..+9(1-e)}
= 45(e - 1)

Straight Line

7. Let A (-1, 1), B (3, 4) and C(2, 0) be given three points. A line y = mx, m > 0, intersects lines

AC and BC at point P and Q respectively. Let A: and Ax be the areas of AABC and APQC
respectively, such that A1 = 3A2, then the value of m is equal to :

4
(1) 1c (2)1 (3) 2 (4)3

7. AqET A9 g A (-1, 1), B (3, 4) @1 C(2, 0) A T 2| & @y = mx, m > 0 @il AC d1 BC &l
Her: fd=gall P o Q W ®Iedl & | A AABC @211 APQC & &hel $Hl: Ay @1 Az § s folw Ay = 3A2 &,
Arm &7 A SRR §

4
(1) 1e (2)1 (3) 2 (4)3

Toll Free : 1800-212-1799
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Ans. (2)

Sol.
A(-1, 1)
P
B(3, 4
(3,4) /Q C(2, 0)
Yy = mx
1 -1 11
AL =AABC=2/2 0 1
3 41
13
A, ===
)

Equation of line ACisy - 1 = —% (x+ 1)

2 2m
3m+1'3m+1
Equation of line BCisy - 0 = 4(x -2)

solve it with line y = mx, we get P[

G -8 -8m
Solve it with | = mx, tQ| — , ——
olve it with line y = mx, we ge Q[m_4 m—4J

2 0 1
Az=AreaofAPQC=l 2 2m 1=i=2
2(13m+1 3m+1 3 6
-8 -8m
m-4 m-4

- e ) o e )
L 13

6

2
26m .13

3m? -11m-4 6
—12m?2 = i@nﬁ-lnn—4)

taking +ve sign
9m? + 11m + 4 = 0 (Rejcted . m is imaginary)
taking —ve sing
15m?-11m-4=0
m=1, _4
15
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Monotonocity

8. Let f be a real valued function, defined on R-{-1, 1} and given by
x-1 2
f(x) = 3l - - .
) % x+1 x-1

Then in which of the following intervals, function f(x) is increasing ?

o {pu] ol

(3) (=o0%) - -1, 13 @ (3] 11
8. AT R-{-1, 1} W gR¥IRIG Us ar<ifded A Ber f, f(x) = 3log, i—;i - xil
T feam R B 1 1 werd A(x) A W fpw efovre A aefEE R ?
1 1
(1) (—oo,—l)u[{z,ooj—{l}] 2) [_1,5}
(3) (=o02) - -1, 13 @ [-=2|- -y
Ans. (1)
, x+1 x+1-(x-1) 2 6 2
Sol. f = X 3 =
o { (x+ 17 ] RO TH CE[CE A P
_ 2 ( 3 1 jz 4(2x -1)
(x-1)Ix+1 x+1 (x+1)(x-1)2
1 - [3
-1 1
2
X e (—oo,—l)u|:%,ooj—{l}
Circle
9. Let the lengths of intercepts on x-axis and y-axis made by the circle x> + y?> + ax + 2ay + c = 0,

(a<0) be 242 and 245, respectively. Then the shortest distance from origin to a tangent to this
circle which is perpendicular to the line x + 2y = 0, is equal to :

(1) V10 (2) V6 (3) V11 N
9. AET g9 X2 + y2 + ax + 2ay + ¢ = 0, (a<0) gRT x-31&T 2T y-31&T WR TR T AqTES] Bl TH8dl HA:

22T 245 2| O 39 99 B U e @1, O XWX + 2y = 0 B oA 8, B qoAdg W AT g3l a_TaR
2

(1) 10 (2) 6 (3) V11 (4)\7
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Ans.

Sol.

(2)

2,}a24—c =22
Ja? —4c =22

a?-4c=8 ..(1)

24a? —c =25
a’-c=5 ..(2)
(2) - (1)

3c=-3a = c=-1

al=4—=a=-2

X2 +y2-2x-4y-1=0

Equation of tangent2x -y + 1 =0

= A =+30

. tangent2x -y + /30 =0

. - J30
Distance from origin = —— = JE
g \/g

Probability

10.

10.

Ans.

Sol.

Toll Free : 1800-212-1799
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Let A denote the event that a 6-digit integer formed by 0, 1, 2, 3, 4, 5, 6 without repetitions, be
divisible by 3. Then probability of event A is equal to :

4 9 3 11
13 (@) =5 3 3 (4) 55
AMTA, 3@ 0, 1,2, 3,4, 5, 6 RT 391 REART & a1 TS 6-3/d1 & =1 & 3 4 fawifog 89 &1 ger &l
TIMTAT 8 | AT TeAT A BT YTRiddr aRIeR § ¢

() 2 2) o 3 3 “) >
(1)

Total case = 6|6

Fav.case=(0,1,2,3,4,5 +(0,1,2,4,5,6) +(1,2,3,4,5,6)

= 55+55+|6
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= 1920
- 1920 4
Probability = —— = =
robability 66 5
Continuity
cos™ (1~ {x"sin”* (1~ {x])
11.  Let aeR be such that the function f(x) = Xt~ () x#0 g
a Xx=0
Continuous at x = 0, where {x} = x-[x],[x] is the greatest integer less than or equal to x.
Then :
1) a=" 2) No such a exists 3)a=0 4) o= =
(1) 2 (2) (3) (4) N
cos™ (1 {x*|sin (1~ {x])
11. A aeR 39 UBR € fF Bad f(x) = {x}—{x}3 x#0
o x=0
x = 0 W |ad &, S8l {x} = x-[x],[x] 7\ YUl x & | AT
(1) a=T= (2) 39 UBR & o BT JIRAA & & (3)a=0 (4) o= =
4 2
Ans. (2)
1 2\ . -1 1 2
cos (1 -x)sin™ (1-X cos (1-X
Sol. RHL = Iim ( ) (=) =2 lim ( )
x—0" X(l—Xz) 2 x-0" X
=" lim — (L" Hospital Rule)
2 x-0°
J 1-x2
= 7 lim ———— == lim 1 -
x—0" JZX —X x—0" 4/2 X2 \/E
sin"! x T sin! x

Toll Free : 1800-212-1799

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

™ lim 5 == lim
2x—>0 (1+X)|:(1+X) _1:| 2 x>0~ X

2

+2X

_r(il)_=r
212 4

As LHL # RHL so f(x) is not continuous at x = 0




DETERMINANT

12,

12,

Ans.

Sol.

sin®x  1+cos®x cos2x
The maximum value of f(x) = [1+sin>x cos®?Xx  cos2x|, XxeR is :

sin’ x cos®x  sin2x
3
(1) 7 (2) 5 (3)5 @ 3
sin>x  1+cos?>Xx cos2x
f(x) = 1+sin?x cos’Xx €os2x|, xeR & 3fRHIH A1 ? :
sin® x cos®x  sin2x
3
(1) V7 (2) 5 (3)5 @ 3
(2)
CioCi+C

2 1+cos’x cos2x
2 cos’xX  Cos2x
1 cos’x sin2x

Ri—=> R1i - R2
0 1 0
2 cos’ X Cos2X

1 cos®x sin2x
= (-1)[2sin2x — cos2x] = cos2x — 2sin2x

maximum value = /5

Permutation Combination

13.

13.

Ans.

Sol.

Toll Free : 1800-212-1799
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Consider a rectangle ABCD having 5, 7, 6, 9 points in the interior of the line segments AB, CD,
BC, DA respectively. Let a be the number of triangles having these points from different sides as
vertices and B be the number of quadrilaterals having these points from different sides as vertices.
Then (B-a) is equal to:

(1) 1890 (2) 795 (3) 717 (4) 1173

e Tgyel ABCD, fSra Y@ @si AB, CD, BC, DA & 3R %4l 5, 7, 6, 9 fd=g €, & faaR $Ifw | A1
o I Byl &1 e €, e wiel fe goirell &R I fa=g & o1 B S agyell @ |wn 8, e 9l fe gorsii
Wﬁﬁ%%lﬁ(ﬁ—a)W%i

(1) 1890 (2) 795 (3) 717 (4) 1173

3)

a = ®C17C1°C1 + °C17C1°Cy + °C1%C1°C; + °C1°C17’C1 = 378 + 315 + 270 + 210 = 1173
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B = 5C18C17C17C1°C1 = 1890
=>B-a=1890 - 1173 = 717

Parabola, Ellipse & Hyperbola

14. Let C be the locus of the mirror image of a point on the parabola y? = 4x with respect to the line
y = X. Then the equation of tangent to C atP(2, 1) is :

(H2x+y=5 Q) x+2y =4 (3)x+3y=5 A)x-y=1

14, AFT AT y2 = 4X R UG 95 &I ATy = x & A9el U7 uffes &1 fdsguer C 1 a1 P(2, 1) W C & Wt
T BT THBRT B
(H2x+y=5 Q) x+2y =4 (3)x+3y=5 A)x-y=1

Ans. (4)

Sol. Image of y2 = 4x w.r.t. y = x is x? = 4y

tangent from (2, 1)
xx1 = 2(y + y1)
2x = 2(y + 1)
x=y+1

Inverse Trigonometric Functions

15. Given that the inverse trigonometric functions take principal values only. Then, the number of

%) =sin"!x is equal to :

real values of x which satisfy sin™! (3?)() + sin‘l(
(1)1 (2) 2 (3)3 (4)0
15. 8 fear mr 2 & ufoam Bl voe $ad 9= 99 o 2| a sin‘l(?’?xj+sin‘l[%j=sin‘lx G2l

TG PR 16l X B IRAdD Al DT G &
(1)1 (2) 2 (3)3 (4)0
Ans. (3)

Toll Free : 1800-212-1799
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Sol. Taking sine both sides

3x 16x>  4x 9x?
5 25 5 25

— 3x\25 - 16xX2 = 25x — 4x\/25 — 9x2
— x =0 or 3y25-16x% = 25— 425 —9x2

= 9(25-16x2) = 625 — 20025 — 9x2 +16(25—9x2)

= 200425 - 9x? =800
= 25-9%x% = 4
=x%=1

=X+1

.. Total number of solution = 3

Differential equation
16. Let Ci be the curve obtained by solution of differential equation 2xyj—y =y? -x%,x >0 Let the
X

2xy _dy

curve Cz be the solution of 5 o If both the curves pass through (1, 1) then the area
X" -y

enclosed by the curves Ci and C: is equal to :

(1)2—1 (2)%+1 (3)n-1 (4) n+ 1

16. WWW’CW@T2xy%:y2—X2,X>OEﬂWWC1%HW 22Xy2=j—izmz'?razﬁcz%|aﬁaﬁ
X" =y

g (1, 1) | Bax d €, a1 asbl C1 71 C2 g7 UReg &5 BT &5hd ¥R © -

(1) 21 2) Fi1 (3)n-1 (4)n+ 1
2 4
Ans. (1)
Sol.
d_y_ y2 _XZ
dx  2xy
Puty =vx
dv vx*-x* v*-1
V+X—= —=
dx 2vx 2v
Xd_v vi-1-2v*  (v*+1)
dx 2v 2v

Toll Free : 1800-212-1799
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2V _%

=

vi+1 X

/m(v’+1)=—/nx+/nc=v’ +1=5
X
2

y_
XZ
If pass through (1,1)

oo X2+y?2- 2x=0

c
S +l=—=x+y’ =cx
X

d 2 _x?
Similarly for second differential equation &_y =X
dx 2xy
Equation of curve is x?+y? =2y = 0

Now required area is

AY

= 1><1t><12—1><1><1 X2
4 2

T
=| ——1 sg. units
(2 jqu.

VECTOR

17. Lletd=i+2j-3kandb=2i-3j+5k.If anZBXF,F-(a?+23+12):3and

F-(Z? +5] —alz) =-1,a eR, then the value of 0L+|F|2 is equal to :

(1) 11 (2) 15 (3)9

(4) 13

16"*"March. 2021 | Shift 2

17. "M a=1+2j-3k @om b=2i-3j+5k &1 3R an=BxF,F.(a?+2i+|2)=3 oI

F-(Z'i‘+5’]:—a|2)=—1,aeR§, o+ [fl7 T A R R

(1) 11 (2) 15 (3)9 (4) 13
Ans. (2)
Sol. fFxa=-rxb

Fx(é+5)=0 (é+|5=3'i\—3+2I2)

Toll Free : 1800-212-1799
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-.-F-(2?+53—af<)=—1

x[3?—3+2|2].[2?+53-a|2]=—1

= AM6-5-2a) = -1

M1 - 2a) = -1 (1)
F'(a?+2§+lz)=3
x(3?—j+2|2)-(a?+23+12)=3
=>A30-2+2]=3=ra=1 ..(2)
(1) & (2)

x[l_é}_l

A
A-2=-1=>i=1a=1
F=3-j+2k

a+ff’ =1+14=15

Definite Integration

18.

18.

Ans.

Sol.

Toll Free : 1800-212-1799
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1
Let P(x) = x? + bx + c be a quadratic polynomial with real coefficients such that IOP(x)dx =1

and P(x) leaves remainder 5 when it is divided by (x — 2). Then the value of 9(b+c) is equal to :
(1) 7 (2) 11 (3) 15 (4)9

HET aRdfaeh il BT Teb fgurdia ague P(X) = X2 + bx + ¢ 39 YR ¢ b j:P(x)dx=1%ﬁuTP(x)aﬁ
(x - 2) & fofd &= R A9%a 5 e 81 dF 9(b+c) BT A aRIER -

(1) 7 (2) 11 (3) 15 (4) 9
(1)

(x-2)Q(X) +5=x2+bx+c

Put x = 2

5 = 2b+c+4 (1)

J:(xz +bx+c)dx =1
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Solve (1) & (2)
2

9
>
9

C =

9(b+c) =7

Parabola, Ellipse & Hyperbola

19.

19.

Ans.

Sol.

2 2
If the points of intersections of the ellipse :—6+E7 =1 and the circle x2 + y2 = 4b, b > 4 lie on
the curve y? = 3x?, then b is equal to :
(1)5 (2) 6 (3) 12 (4) 10
2 2
afe drefga ;(—6+Z:—2=1 T g x2 + y2 = 4b, b > 4 & gl g 9% y? = 3x? W R &, 1 b TR &
(1)5 (2) 6 (3) 12 (4) 10
(3)
X2 y2
—+—==1..(1
16 12 (1)
x2 +y2 =4b..(2)
y? =3x2..(3)
From eq (2) and (3) x2 =band y?2 = 3b
b 3b
F ti 1) —+==1
rom equation (1) 16 + o?

= b? +48 = 16b
=b=12

Parabola, Ellipse & Hyperbola

20.

20.

Ans.

Sol.

Toll Free : 1800-212-1799
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Let A ={2, 3,4,5....,30} and ‘U ' be an equivalence relation on AxA, defined by (a, b) U (c, d),
if and only if ad = bc. Then the number of ordered pairs which satisfy this equivalence relation
with ordered pair (4, 3) is equal to :

(1) 7 (2) 5 (3)6 (4) 8

AMTA = {2, 3, 4, 5......,30} ® @1 AXA W, (a, b) U (c, d), 3fT iR Faa fT ad = bc B, gRT ¥R
T JoIdT |ee ‘=’ | A1 B W B G, Sl BiEd g (4, 3) S W 39 Jodl 9y B §E ded §, ©

(1) 7 (2) 5 (3)6 (4) 8
(1)
ad = bc
(a, b)R(4,3) =>3a=4b
4
= _—b
3

b must be multiple of 3




b={3,6,9... 30}
(a, b) = (4, 3), (8, 6), (12, 9) (16, 12), (20, 15), (24, 18), (28, 21)
= 7 ordered pair

SECTION -B

VECTOR

1. Let ¢ be a vector perpendicular to the vectors a =

then the value of E-(éxB) is equal to ............

n n

1. A Afeelf d=1+]-kaam b=1+2j+k® oad ve |fewr ¢ &1 If E-(?+ﬁ+3|2)—8 g E-(

Qi

<B)

Ans. (28)
Sol. ¢- (aXB) - [655]

E(?+ﬁ+312)=8
=30 -2A+31=8
>4h=8=>1r=2
¢=6i-4]+2k

6 -4 2
a.(ax5)=[655}=1 1 -1
1 2 1

=18+ 8+ 2 =28

Solution of Triangle

2. In AABC, the lengths of sides AC and AB are 12 cm and 5 cm, respectively. If the area of AABC is
30 cm? and R and r are respectively the radii of circumcircle and incircle of AABC, then the value
of 2R + r (in cm) is equal to ............

2. a3 ABC #, Yirsii AC @I AB @ &g sl 12 cm @1 5 cm 2| afd AABC &1 &% 30 cm? § a1
AABC & URqx 3R 3fdg< &1 g A R 3R r g, df 2R + r &1 719 (cm H) @R & .o

Ans. (15)
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Sol.

Area = (5)(12)sin9 =30

N[+~

sinob=1=06= =
2

Ais right angle A

B

A
r=(s-a)tan=
(s-a) tan

r = (s-a)
r=(s-a) (a =2R)
2R+ r=s

30

2R+r==—7— =15
2

Central tendancy & differention

3. Consider the statistics of observations as follows:
Size Mean Variance
Observation I 10 2 2
Observation II n 3 1

If the variance of the combined set of these two observations is % , then the value of n is equal

to s
3. AR &1 T Verol & |1 el @l HiRkee! Bl faeR ST
MR AT TR0

YT 1 10 2 2

Yo 11 n 3 1

e 57 QM1 VeToll DI AATHR a1 TR BT IR0 % 2 d n & AN TR T .
Ans. (5)

X
Sol.  For group-1 :21:—0' =2=) %=20
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www.motion.ac.in | Email : info@motion.ac.in




2% ~(2f =2=> %2 =60

10
For group-2 : Z;ly =3=>y;=3n
Zy, - 1:>Zy, =10n

Now, combined variance

s Z(X“V?)_{Z(xﬁyi)}z

o =
10+n 10+n

17 60+10n (20+3n)°
9 10+n (10 +n)?

. 17(n2 +20n+ 100) - 9(n2 +40n + 200)
= 8n> -20n-100=0

=2n° -5n-25=0=n=5

Central tendancy & differention

4. Let Sn(x) = log, x+log; x+log,; x+log ; x+log ; x+log ; X +..... up to n-terms,
a2 a3 a6 ol o18 a7
Where a >1. If Sa4(x) = 1093 and S12(2x) = 265, the value of a is equal to .........
4, AT Sn(x) = log; x+log ; x+log; x+log ; x+log ; x+log ; X +..... n 9gi d®, Sfef a >1 gl If
a2 a3 o all o18 a7
S24(x) = 1093 TUT S12(2x) = 265 €, @ a & AF R & ......... |
Ans. (16)
Sol. S, (x)=log, x* +log, x°> +log, x° +log, x'*

S (x) = 2log, x + 3log, x + 6log, x + 11log, X +.....
Sh(x)=log,x(2+3+6+11+......)

Ssr=2+3+6+11
Generalterm Tr=1r2-2r + 3

= anloga x(r2 —2r+3)
S,4 (X ZIoga (r —-2r+ 3)

S,4 (X) = log, i (r2 —2r+ 3)

r=1

1093 = 4372 logax
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S, (2x) = log, (2x)122:(r2 -2r+3)

r=1

265 = 530 loga(2x)

loga(2x) = %

2x = al/?

After solving (i) and (ii), we get
a4 =2

a=16

Binomial Theorem

n k k K K k
5. Let n be a positive integer. Let A = Z:(—l)k "Cy HEJ +(§J +(Zj +[1_5J +(ﬂj } ]
= 2 4 8 16 32

If63A =1 - 530/ then n is equal to .........
n 1 k 3 k 7 k 15 k 31 k
5. AT N U gAIHS QOID & TATA = (—1)k "C, [(—) +(—j +(—] +(_) J{_j
,;0 2) "l4) "(8) l16) (32

%lﬁ63A=1—%%aﬁ,nw% ......... |
2

IBRGRE]

1 1
T+—

25n

Ans. (6)

-
)

on T

3z

1_7
211

B 25n _ 1
25n(2n _1)

B 63(2°" -1)
2°"(2" -1)

63 1 1
1- =63A=|1-—
211_1( zsnj ( 230)
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n=6

Continuity
Letf: R >R and g : R - R be defined as

6.

Ans.

Sol.

X+1,x<0

Xx+ax<0
Fx) = XZQandg(x): (x—1)2+b x>0

Where a, b are non-negative real numbers. If (gof) (x) is continuous for all xeR, then a + b is

equal to

g f: R >R darg: R—->R

¢ ~ x+a,x<0‘__rqu
(x) = [x-1],x>0

g1 gRWIRIT €, T8l @, b TR arafdd e € | afe (gof) (x) 9 xeR & folv |Had €, dTa + b a_1&R ®

Xx+1,x<0
9(x) =

(x—1)2+b,x20

f(x)+1

[x+a+1
|x—1|+1

(x+a—1)2+b
(x-1-1)°+b |x-1>0&x>0
x+a+1
x-1+1
(x+a—1)2+b
(Ix-1/-1)° +b
'x+a+1
(x+a—1)2+b
(x-1/-1)°+b

g(f(x)) is continuous
atx=-a & atx=0
1=b+1& (a-1)?+b=>b

b=0 &
=a+b=1

a=1

f(x)<0

(F(x)-1)° +b f(x)20

X+a<0&x<0
V‘”<O&XZO

X+a=>0&x<0

X & (—o,-a) & X € (—,0)
Xeod

X e[-a,0) & X & (-, 0)
X eR&xe[0,)

X & (—o,-a)

x [-a,0)

x €[0,»)
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3-D
If the distance of the point (1, -2, 3) from the plane x + 2y — 3z + 10 = 0 measured parallel to the line,
x-1_2-y_z+3 \/Z,thenthevalueof|m|isequalto ............
3 m 1 2
7. e wHad x+2y -3z +10=0 3 g (1, -2, 3) P @ X;1 _2-y :2132?%?:1"41?!'\’@ \/g 2 A |m| @
m
A SRR B o |
Ans. (2)
NG / /p(1, -2,3)
Sol. / /
x—1_y+2_z—3_}L
3 -m 1
Pt. Q (3x+1,-mr -2, +3) lie on plane
(Bh+1)+2(-mr-2)-3(L+3)+10=0
=>3A-2mA-3A+1-4-9+10=0
= -2mi =2
mi=-1=Air= 1
m
Q[—i+1,—1,—l+3}
m m
7
PQ=.,/=
Q 2
(-2 () -
—— | +1+|-=| =,/
m m 2
10+m* _7
m? 2
=20 + 2m? = 7m?
m2=4 = |m|=2
DETERMINANT
8. Let %, a and b be in G.P. and 1, %, 6 be in A.P. where a, b, > 0. Then 72(a+b) is equal to
a

8. W%,aa‘mbG.P.ﬁ%H‘mé, 1,6A.Pﬁ%‘,a, b, > 0% dl 72(a+b) WER & .coevvvvvee.

b
Ans. (14)
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Sol. a?= —and==-+6
16 b
Solving, we get a = o ora-= —%[rejected]
ifa= i:>b =1
12 9
1 1
72 _72l L i) i14
(a+b) [12+ ]
MATRIX
a b
9. Let A=L1} and B={b1} be two 2x1 matrices with real entries such that A = XB, where
2 2
x= |1 1 and keR. IF @2 + 22 = 2(b3+b3) and (k? +1)b3 # ~2bb, then the value of k is...
Bl ok 1 +a =3P +h
b N o~ : 52
9. AT 2x1 @ QT WA:[al} qern B:{bl} g e o@gg dardfds € dr A = XB B WEf
a, 2
1|11 -1 . 2 .
X = ﬁ{l k} 3R keR &1 afX a2 + a3 :§(b§+b§) o (k? +1)b3 = ~2byb, & T k BT AT ... |
Ans. (1)
Sol.
XB=A

Toll Free : 1800-212-1799
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J3|b; +kb, | |a,
b, -b, = 33, = 3a? =b? +b2 - 2b,b,

b, + kb, =3a, = 3a2 = b? + kb2 + 2kb,b,
3(af +a3) = 2b7 + (k? +1)b3 +2b;b, (k - 1)

k% +1
af+a§=§bf+( )b§+§b1bz(k—1)

3
given
2
af+a§=§(bf+b§)
2
2 2 ke +1 2
5(bf+b§):§bf+<T)b§+§b1b2(k—1)
2
2 1 2
§b§=( 3 )b§+§b1b2(k—1)
compare both sides, we get
(k2+1) 2
=Sk =1=k=+41 ... 1)
3 3
and%(k—l):O:k:l ........ (2)
from (1)and(2)
k=1
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Indefinite Integration
10. For real number o, B, y and §, if

(x2 - 1) +tan! [szHJ

(x4 +3x% + 1)tan‘1 (XZ - 1}
X

2
2 yixs -1 2
=alog, | tan™? X+l +Btan’? u rstant| XL ¢
e X X X

Where C is an arbitrary constant, then the value of 10(a+By+38) is equal to ............

10. Irafd®d AEei o, B, y 976 @ fory, Afy
2
(xz - 1) +tan™? (XHJ
X

(x4 +3%% + 1)tan‘1 [Xz b lj
X

2 Y x? -1 2
= alog, | tan X+l +Btan’? M rstant| XL ¢
e X X X

8, 58l C Udh o8 3R ¥, d 10(o+Py+5) &7 AF SRI6R T ............ |

dx

dx

Ans. (6)
2_
sol. | x*-1 dx+j;dx
x% +1 x* +3x% +1
(x“+3x2+1)tan‘1 A
X
1
1- —
2
I X dx+_[ 7y dxz
K 1j2 } _1( j x* +3x% +1
X+—| +1|tan | x+ =
X
{ 1
L L
tanl[x+—)=t
X
dt
L =&
1 t
I, =In(t) = Injtan™ [x+lj
X
Now
dx
I:
2 J.x4+3x2+1
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N| =

1 1
il e (1_x2j
s - dx
2 J‘(x—)l(2+5 J‘(x+)];j2+1
= J \:
1 1
X—-==u X+==V
X X
1 du dv
B E{Iu2+(\/§)2_-‘-v2+1]

1 1
1 +BA+8) = 101+ — - =
O(a+pr+36) 0{ 1

| —
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Course Fee : ¥ 20,000

Start your JEE Advanced 2021
Preparation with
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