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SECTION -A
Topics:- Mathematics reasoning
1. Consider three observations a, b and c such that b = a+c. If the standard deviation of a+2,
b+2, c+2 is d, then which of the following is true?
(1)b? =& + 2 + 3 (2)b® =3(a° +¢*) -9
(3)b2=3(a2+c2)+9d2 (4)b2=3(a2+c2+d2)

1. AT UeTo @, b T ¢ &1 faar fefie, fFe il b = a+c 21 3fT a+2, b+2, c+2 &1 a9 fduc d 8, o
frAdvsmaTaa 8 ?

(1)b? =& + 2 + 3d (2)b2=3(a2+c2)—9d2

(3)b2=3(a2+c2)+9d2 (4)b2=3(a2+c2+d2)
Ans. (2)
Sol. fora, b, c

_ a+b+c
mean = X =
3
- 2b
X = —
3

S.D.ofa,b,c=d
~a?+b?+c? _4b2

d2
3 9
b% = 3a? + 3c? - 9d?
VECTOR
2. Let a vector o + Bﬁ be obtained by rotating the vector «/§? + 3 by an angle 45° about the origin in

counter clockwise direction in the first quadrant. Then the area of triangle having vertices (o, ),
(0,p)and (0, 0) is equal to :

(1) 1 (2)% (3)% @) 242

2. W g Rivg @ el e 31+ ] @ ver gty e ¥ ammad fwm § 45° @ o 96 g W A
ai +pBj wrer g & | ar =t (a,B), (0, B)TT (0, 0) & ST BT &=l aRTaR &:
1 1
1)1 2)= — 4)2+2
(1) (2)5 )5 (4)22
Ans. (2)

Sol. [ X)) F——

Oo >
(%) = @cos 757, 2sin759)

Area = % (2 cos75°)(2 sin 75°)

= sin(150°) =% square unit
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Ans.

Sol.

MoTioN

If for a>0, the feet of perpendiculars from the points A(a, -2a, 3) and B(0, 4, 5) on the plane Ix
+ my + nz = 0 are points C(0, —a, —-1) and D respectively, then the length of line segment CD is

equal to :
(1)+41 (2)4/55 (3)431

(4)\/66

afs a>0 & fom, fI=gaili A(a, -2a, 3) T B(0, 4, 5) ¥ 99da IX + my + nz = 0 WR T & UG HAM:

(4)\/66

fa=g C(0, -a, -1) T D €, o Y@ @ CD & oS ¥

(1)+41 (2)+/55 (3)V31
()
B
A R
n
*
1
c D

CD = AR = |AB|sin¢
CD = |AB| \/1-cos®¢

— _\2
|AB| [1-|AB.N
| AB |

= J(ABY —(AB1Y?

Cos ¢ = AB-
|1i|| AB|

|AB| = ai-(2a+4)j-2k
AB-ii = ra - (2a + 4)- 2n

C on plane

O/-am-n=20 .. (1)

AC || &
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a_-a_4
/[ m n
m=-{&an+4m =0 .. (2)

From (1) and (2)
a’m+an=0

4m +an =0
(a2-4)m=0=[a=2].
2m +n =20 .. (1)

m+¢=0

P2+m2+ni=1

2_1

m =%

Y

G

_ 2

"=

P

G
ABR = ol Lol L] 5[ 2

Now AB‘“”(@) S(JEJ 2(@)
—2-8+4
===

|AB| = Jat64+4 = 72

CD = 472-6

CD = /66

Maxima & Minima

The range of a e R for which the function

f(x) = (4a-3) (X + loge5) + 2(a-7) cot [g] sinz(gj, X # 2nm,n € Nhas critical points, is :
(1){_%,2} (2)[1,) (3) (0, -1] (4) (=3, 1)
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4. a e R®1 IRWR, foga ot were
f(x) = (4a-3) (x + loge5) + 2(a-7) cot (gj sinz[gj, X #2nmneN & Hifds 05 €, & :

(1)[—;2} (2)[1,) (3) (-, -1] ) (-3, 1)
Ans. (1)
COSi
Sol. f(x)=(4a-3)(x+In5) +2@-7) | —2.sin2%
sinE 2

f(x) = (4a - 3) (x + In5) + (a - 7) sinx
f'(x) =(4a-3)+ (@a-7)cosx =0

cosx = {42a=3)
a-7
123y
a-7
13y
a-7
4a_3—1£0and 4a_3+1>0:>j£a<2
a-7 a-7 3
Differentiability
5. Let the functions f: R—R and g: R —R be defined as :
Xx+2, x<0 x> x<1
f(x) = andg(x) = '
09 {le x>0 9(x) {3x—2, x>1
Then, the number of points in R where (fog)(x) is NOT differentiable is equal to :
(1)1 (2) 2 (3)3 (4)0
5. 4T Bed f: R>R @M g: R —R
Xx+2, x<0 x3 X <1
f(x) = qarg(x) = !
09 {xz, x>0 969 {3x—2, x>1
gRT afRifia 2 ot R # 91 fawgelt @ <, St (fog)(x) sradweria 78l ©, 2
(1)1 (2) 2 (3)3 (4)0
Ans. (1)
x3 +2, x<0
Sol. fog(x) = x5, 0<x<1

(3x-2)?, x=1
-+ fog(x) is discontinuous at x = 0 then non-differentiable at x = 0

Now,
atx =1
2
RHD = Iimwz lim B1+h)-2)y -1 _6
h—0 h h—0 h
6
LHD - lim f&-m-f@) _, ,@-h”-1_¢
h—0 -h h—0 —-h

Number of points of non-differentiability = 1
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Complex Number

6. Let a complex number z, |z|#1, satisfy log, (Lﬂlzj < 2. Then, the largest value of |z| is
FUlz]-1)
equal to
(1) 5 (2) 8 (3)6 (4)7
6. AT Udh A A= oz, |z] =1, log (LJFHZJSZ B FIE AT 2| AT |z| BT ARBTH A9 RER &
FUlz]-1)
|
(1)5 (2) 8 (3)6 (4)7
Ans. (4)
sor, lzli 1
(Iz1-1)° 2
2|z] + 22> (|z| - 1)?
2|z| + 22>z]?2-2|z| + 1
|z]? - 4|z| - 21 <0
(Iz] = 7) (Iz| + 3) <0
=|z| <7
|Z|max =
Probability
7. A pack of cards has one card missing. Two cards are drawn randomly and are found to be
spades. The probability that the missing card is not a spade, is :
3 52 39 22
1= 2)—— 3)=—= 4)—
( )4 ( )867 ( )50 ( )425
7. AT BT U TSl § 9§ UH U1 A B AT 2| & W GRS Mdld O 8 a1 Ml §hd @ U Ok © | H
8U U @ §BA @ A 8 I WISl &
3 52 39 22
1= 2)—— 3)=— 4)—
( )4 ( )867 ( )50 ( )425
Ans. (3)
_ P(Sm N BFS)
Sol. P(Smissing / both found Spade )= W

13) 13 12

1-"" (x5 x ==

~ 52)° 51 50
_(1 13) 13 12 13 12 11

——— [ X ==X ==+ == X=X =
52) 51 50 52 51 50
39
50

Binomial Theorem

8.
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60
If n is the number of irrational terms in the expansion of [34 + SBJ , then (n-1) is divisible by :

(1) 8 (2) 26 (3) 7 (4) 30




Ans.

Sol.

Ans.

Sol.
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1 1

60
aﬁ(34+58} @ YR ¥ URYT yel &) WAt n ® ar (n-1) = 8 Q4 fea 9 favrsy 2 2

(1) 8 (2) 26 (3) 7 (4) 30
(2)
T, =5°C (31/4 60-r (51/8)r

rational if 60 -r

, é both are whole numbers, r €{0,1,2,....60}

60 -r

eW=re {0,4,8,....60}

andé eW=re {0,8,16,..56}

-.Common terms r €{0,8,16,....563}

So 8 terms are rational

Then Irrational terms = 61 -8 =53 =n
~n-1=52=13 x 2?2

factors 1,2,4,13,26,52

Let the position vectors of two points P and Q be 3f—§+2|2and f+23—4|2 , respectively. Let R
and S be two points such that the direction ratios of lines PR and QS are (4, -1, 2) and (-2, 1, -
2) respectively. Let lines PR and QS intersect at T. If the vector TAis perpendicular to both PR
and QS and the length of vector TAis \/§units, then the modulus of a position vector of A is :
()5 (2)\171 (3)V227 (4)4/482
AT a1 Riegalt P aem Q @ Reify wfder wawr 31—+ 2k dem i +2j-4k ¥ AT &1 g R @1 S 9 YR 2
f Y@melt PR @2 QS & faa U wwen (4, -1, 2) @ (=2, 1, -2) & | W91 ¥@m3it PR @21 QS &7 ufeees
fag T 2| afe wfewr TA wfewi PRem QS & oaad & qor wiee TA @ g5 sa1g 8, df A & s Reify
afeer &1 A4S &
()5 (2)\171 (3)4227 (4)4/482
(2)
p=3i-J+2k & 6=1+2j-4k
Vor = (4,-1,2) & Vs = (-2,1,-2)

A(X,Y,2)

V5

Ti
Q : R

Lor :F:(3€-j+2|2)+x<4,—1,2>
Los :F:<?+2j—4|2>+p<—2,1,—2>
Now T on PR = (3+4%,-1-1%,2+2%)
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Similarly Ton QS = (1-2p,2+p,—4-2p)

3+4rL=1-2 26 =-1
For A& pu: N H=n
-1-A=2+p=>p+r=-3
2+20=-4-2u
= T:(11,-3,6)

D.R. of TA = Vg x Vpg

L=2
p=-5

(T
=2 1 -2|=0i-4j-2k
4 -1 2

Log o F =(11?—3j+6|2)+x<—43—212>
Now A =(11,-3-4%,6-21)

TA=+5
(-3+41.+37+(6+21-6)" =5
1602 +40% =5
2007 =5
.
2
A: (11, -3-2,6-1) ; A: (11, -3+ 2,6 + 1)

| Al=+121+25+25 ; | Al=+121+1+49
= 171 ; V171
Parabola, Ellipse & Hyperbola

10. If the three normals drawn to the parabola, y?=2x pass through the point (a, 0) a= 0, then ‘a’
must be greater than:

(1) 1 (2)% (3)—% (4) -1
10. I WIe™ y2=2x W Tl T I e, 5 (a, 0) a= 0 & &) O & @ ‘a’ 7 & 9 fod 9 it
2T 7R ?
1 1
(1) 1 @3 (3)-3 (4) -1
Ans. (1)

Sol. Let the equation of the normal is
y = mx - 2am - am?3

here 4a = 2 :a:%

1 3
y = mx—m—zm
It passing through A(a, 0) then
0=am-m-im?

2

1 2
m=0,a-1--—m?=0

m?2=2(a-1)>0
~a>1
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k r
_ 1 6 , : .
11. Let Sk = ;tan (Wj .Then lll_l’)l;lo Sk IS equal to :
(1)tan™? 3 (2)cot™? 3 3L (4) tan™1(3)
2 2 2
k r
_ 6 .
11. Wskzztanl(ﬂ”—WngﬁimSkW%:
r=1
-1 3 -1 3 T -
(1) tan (EJ (2) cot (fj (3)E (4) tan"1(3)
Ans. (2)
© r
Sol. ) tan™ 6'(3-2)

r=1 [1 i (3j2r+1} 22r+1
2

i tan—l 2r . 3I’+1 _ 3F2I’+1

r=1 {1 n (3)2”1J22r+1
2

3

3

( JI’+1 [ Jr

® - 0 r+1 r

Z:tan‘1 \2) \2) |_ Z tan (3] —tan?(3] |=F _tant3 - cott3
2 2 2

— ‘. § r+1 ; r —~
2 2

Trigonometry Phase-Il

12. The number of roots of the equation, (81)5in2x +(81)°°SZX =30 in the interval [0, =] is equal to :

(1) 3 (2) 2 (3) 4 (4) 8
12, S [0, 7] #F whERT (81)°" %+ (81)°° X = 30% et @ wieEw & -

(1) 3 (2) 2 (3) 4 (4)8
Ans. (3)
Sol.  (81)™ X 4 (81)!" X = 30

@x 81 _3g

B
Let(81)™" * =t
81

t+T=3O =12 + 81 = 30t
t2-30t+81=0
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2 -27t-3t+ 81 =0
(t-3)(t-27)=0
t=3, 27

(81)Sin2 X _ 3, 33

34sin’x _ 3t 33

4sin’x=1,3
sin2x=l,E
4°4
in[0, =] sinx >0
sinx:l,ﬁ
22
n 51 n 2n
X=—=,—/,=/—=
6 6 3 3

Number of solution = 4

Differential equation

13.

13.

Ans.

Sol.

Toll Free : 1800-212-1799
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If y=y(x) is the solution of the differential equation, j—1+2ytanx :sinx,y(gjzo, then the

maximum value of the function y(x) over R is equal to :

1 15 1
(1) 8 (2)5 (3)—Z (4) 3
afe adHA FHIHRT j—§+2ytanx=sinx,y(gj=0 B & y=y(X) &, @ R W y(x) & AfTHad A1 &

1 15 1
(1) 8 2)5 -7 (4) 3
(4)

CI—y+2tanx'y=sinx
dx

I.F. = e>(e™) — gec? x
y-sec® X = Isinx sec? xdx = Itanx secxdx + C
ysec? X = secx +C

y = COS X + CCOS? X

x=g,y=0 :%+%:>c=—2

.Y = COS X — 2 COS? X

2
y=-2 cos? x - Ycosx |=-2|[cosx- 1] - L
2 4 16

1 1Y
y==-2|CcoSX—-—
8 4

1
Ymax = g
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Mathematics reasoning

14. Which of the following Boolean expression is a tautology?
DPprdalp—>a) 2)Prgv(ipva) GB)prag)vip—>q) @)PAq)—>(p—>a)
14. 7§ 9 S99 oI ASH gTwidd & ?
Mpraalp—>a) PArgvpva) BG)Prdvp—>q) APAd)—>(P—0)
Ans. (4)
Sol. P q PAq pvqg p—q (paq) —(p—q)
T T T T T T
F T F T T T
T F F T F T
F F F F T T
MATRIX
15. Let A = LI' ﬂ,i = -1, Then, the system of linear equations A® B} = {684} has :
(1) No solution (2) Exactly two solutions
(3) A unique solution (4) Infinitely many solutions
15. A{_ii ﬂ,im/—_l 21 A R FHaxr g AS{:}[:‘J :
(1) &1 @I B8 T8I & (2) &1 3rfghar &1 ®
(3) & oFd & & (4) ® A3 A B B
Ans. (1)
Sol. A= {_’I ﬂ

Toll Free : 1800-212-1799
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AL HE 2
A4=4{_11 _11}[_11 _11}4[—22 _22}8{—11 _11}
SR i PR e e PO
RN M

128 XY|=|® |S128x-y)=8
-X+Y 64
=

:>x—y:1i (1)

and 128 (=X + y) = 64 = x -y = ‘71 (2)

= no solution (from eq. (1) & (2))




16tMarch. 2021 | Shift 1

MOTION' JEE MAIN 2021

Log

16. If for xe (O,gj, logiosinx + logiocosx = -1 and logio(sinx+cosx) = (logio n-1), n>0, then

N+~

the value of n is equal to :

(1) 16 (2) 20 (3) 12 (4)9

16. 3T xe (O,gj % oY, logiosinx + logiocosx = —1 TT logio(Sinx+cosx) = % (logio n-1), n>0 &, @r
N &7 79 SRR § ¢
(1) 16 (2) 20 (3) 12 (4) 9

Ans. (3)

Sol. logio (sinx) + logio(cosx) = - 1

1
sinxcosx=— ....(1
10 (1)
and logio (sinx + cosx) = % (logio n - 1)
1
. n \2
= SiNX+CoSX =| —
&

) 2 . _n .
= sin“ X + cos x+25|nxcosx_E (squaring)

=1+ Z[LJ = % (usingequation(1))

10
:>£=E:>n=12
10 10

Parabola, Ellipse & Hyperbola

17. The locus of the midpoints of the chord of the circle, x?+y?=25 which is tangent to the
2 2

X%y )
hyperbola, — - -— =1is :
YP 9 16
2 2
(1)(x® +y?) ~16x* +9y2 =0 (2)(x? +y?) -9x? +144y? =0
2 2\ 2 2 2 2\ 2 2
(3)(x +y) -9x° -16y- =0 (4)(x +y) -9x° +16y° =0

2 2
17. gﬁx2+y2=256%WGﬁaT,aTaﬁW%—Z—Gzlaﬁwﬁ%@%‘,zﬁwﬁgmﬁ@aﬁz

(1)(x2 + y2)2 -16x2+9y2 =0 (2)(x2 + yz)2 —-9x% +144y? =0
2 2
(3)(x2+y2) -9x? -16y%2 =0 (4)(x2+y2) -9x? +16y2 =0
Ans. (4)

Sol. tangent of hyperbola

y = mx +9m? — 16 ..(i)

which is a chord of circle with mid-point (h, k)
so equation of chord T = S:
hx + ky = h? + k?
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L (ii)
y = K K
by (i) and (ii)

2 2
m=—Eand\/9m2—1 _h :k
2

h2 (h* +Kk?)

9k—2—16:k—2

locus 9x2 - 16y2 = (X2 + y?)2

Binomial Theorem
n 3n )
18. Let [x] denote greatest integer less than or equal to x. If for ne N,(l - X+ x3) = Zaij , then

=0

2

D ay+4 > ay,isequal to:

(Jl:()) 1 i (2)n (3) 2t (4) 2
2

no N ) 2
18. A [x] FEwW e < x ¥ MneNF R (1-x+x7) =D ap @ adr ) ay+4
=0 =0

K

2
z 35, TV T
=0

(N1 (2)n (3) 2t (4) 2

Ans. (1)

n 3n )
Sol. (1—x+x3) =Z:aJ.xJ
0

(1-x + x3)" = ao + aix + a2x®> + ..... + azn x3"
Putx =1

l=a+ai1+a+as+as+ ... +asn ..(1)
Putx = -1

l=ac-ai+a-az+as ... (-1)%"asn  ...(2)
Add (1) + (2)

= ac+ax+as + as + ........ =1

Sub (1) - (2)

= ar+as+as+ar+ ........ =0

z
Now > a+4 > ay,

j=0 j=0
= (ao+ az+ as + ... ) + 4(a1 + asz+ ....)
=1+ 4x0

=1
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3-D

19.

19.

Ans.

Sol.
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-X _y+4 z+2
1 2 3
line segment AB joining points A(-3, -6, 1) and B(2, 4, -3) in ratio k : 1 then the value of k is
equal to :

(1) 1.5 (2) 2 (3) 4 (4) 3

4242 forg ) uft e P, fegat A(-3, -

Let P be a plane Ix+my+nz=0 containing the line,

. If plane P divides the

AT P U 99da IX+my+nz=0 8, frad var 1-x_y

1 2 3
6, 1) 71 B(2, 4, -3) &I e arel Y@@e AB &7 k : 1 @& IuTd dfedT &, a1 k &1 A9 a-IeR 2 -
(1) 1.5 (2) 2 (3) 4 (4) 3
(2)
B(24 -3)

VT

/X +my+nz=0

A(3 -6,1)

Line lies on plane

-{+2m + 3n =20 ...(1)
Point on line (1,-4,-2) lies on plane
{-4m -2n =20 ..(2)

from (1) & (2)
-2m+n=0=2m =n
/{=3n+2m = ¢ = 4n

f:m:n::4n; n. 'n
2

(:m:n::8n:n:2n

(:m:n::8:1:2

Now equation of planeis8x +y +2z=0

R divide AB is ratio k : 1

R'(_3+2k -6 +4k 1-3k

k+1 " k+1 "k+1

8 -3+2k . -6 + 4k 2 1-3k _0
k+1 k+1 k+1
-24+16 k-6+4k+2-6k=0

-28 + 14k =0
k=2

jlies on plane
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Function

20. The number of elements in the set {x eR:i(Ix|-3)|x+4= 6} is equal to :

(1) 2 (2) 1 (3)3 (4) 4
20. 9= {XERZ(|X|—3)|X+4|=6} H 3fqUdl @ T B

(1) 2 (2) 1 (3)3 (4) 4
Ans. (1)

Sol. Case-1x <-4
(-x=-3)(-x-4)=6
>(x+3)(x+4)=6
=>x2+7x+6=0

=>Xx=-1lor-6
but x <-4
X=-6

Case-2 x (-4, 0)
(-x-3)(x+4)=6
=>-x2-7x-12-6=0
=x2+7x+18=0

D < 0 No solution
Case-3 x>0
x=-3)(x+4)=6
=>x2+x-12-6=0
=>x2+x-18=0

_ “1+1+72
2
X = V73 -1 only
2
SECTION -B
Definite Integration
1. Let f: (0, 2) — R be defined as f(x) = Iogz(1+tan[%D. Then, “m%[f(%j-ﬁ-f(%j-ﬁ-...-ﬁ-f(l)} is
equal to
1. e f: (0, 2) - Rf(x) = Iogz[1+tan( 4D§W gRaIfYd | ar lim n( (ij+f(§j+...+f(1)j ENERE
|
Ans. (1)

o1 (r
Sol. E:Z)I(l_rDOZ—f(Hj
mzj (1 tan—j X ()

replacing x -1 - x

Toll Free : 1800-212-1799

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




16tMarch. 2021 | Shift 1

MOTION JEE MAIN 2021

1
E=ij ml1+tanZ(1-x)|dx
(n2 Jo 4

1
E:ij nl1+tan] 2 - Zx|ldx
/n2 Jo 4 4

1 tannx

. _ n

E=%I 14— 4 dx
(n2Jo 1+tan%x

1
e- 2l 2o
¢n2 Jo 1+tan%

1
Ezij. (n2-¢nl1+tan™ | ldx ... (i)
(n2 Jo 4

equation (i) + (ii)

E=1
MATRIX
2. The total number of 3x3 matrices A having entries from the set {0, 1, 2, 3} such that the sum

of all the diagonal entries of AAT is 9, is equal to

2. 3x3 & AGel A, fo9a s/aga sz {0, 1, 2, 3} 9 9 § a1 AAT & Aol & |1 s/l &1 ARThe 9 €, &l

FAERME |
Ans. (766)
X y z||x a d
Sol. AAT=la b cl|ly b e
d e fllz ¢ f

x2+y2+7%> ax+by+cz dx+ey+fz
=|lax+by+cz a®+b®>+c® ad+be+cf
dx+ey+fz ad+be+cf d®+e?+f?

Tr(AA) =x2+y2+2z22+a2+b2+c2+d>+e2+f2=9

all->1 1
9!
one 3, rest =0 —'=9
9!
two 2 ,0nel &rest0 2|—6|=63x4=252
) 9!
one 2, fivel, rest0 ﬁ=63x8=504
= 766
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Definite Integration

3.

Ans.
Sol.

8
Let f:R—R be a continuous function such that f(x)+f(x+1)=2, for all xeR. If I, = jf(x)dx and
0

3
L = If(x)dx, then the value of I: + 2I: is equal to
-1

8 3
/T f:RHR U% dd o @ e fw f(x)+f(x+1)=2, xR & AR 1, :jf(x)dxﬁ@ﬂ I = jf(x)dx,
0 -1

g A 11 + 21> &7 919 a_eN 8 |

(16)

fxX)+f(x+1)=2.... (i)
Xx—(X + 1)

f(x + 1)+ f(x+2)=2 ... (i)
by (i) & (ii)

fx)-f(x+2)=0
f(x + 2) = f(x)
f(x) is periodic with T = 2

I, = j;X4f(x)dx _ 4]02 f(x)dx

I = fl f(x)dx = j: f(x +1)dx = I: (2= 0))dx

2
I = 8-2]0 f(x)dx
I+ + 2I> = 16

Progressions

4.

Ans.
Sol.

Consider an arithmetic series and a geometric series having four initial terms from the set
{11,8,21,16,26,32,4}. If the last terms of these series are the maximum possible four digit
numbers, then the number of common terms in these two series is equal to

Tdh FHIR AE) GAT Uh TUIRR Sl & Ugel IR uq wHeed {11,8,21,16,26,32,4} § W ®| Ay g7 At
3o Ug AR fdl BT AfHaT g G €, dr 39 aF Sfedl § W 9ol usl ey deam R _ |

(3)

AP - 11, 16, 21, 26 .......

GP - 4,8, 16, 32 ......

So common terms are 16, 256, 4096

Tangents Normals

5.
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X
If the normal to the curve y(x) = .[(th —15t+10)dtat a point (a, b) is parallel to the line x+3y
0

= -5, a>1, then the value of |a+6b]| is equal to
X

IR a% y(x):j(2t2—15t+10)dt & g (a, b), a>1, W ofiemd, X&1 x+3y = -5 & FAR 2, A
0

|a+6b| &1 A9 _TER B |
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Ans.
Sol.

Limits

6.

6.

Ans.

Sol.

Circle
7.
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16tMarch. 2021 | Shift 1

(406)
y'(x) = (2x%2 - 15x + 10)
at point P

3 =(2a% - 15a + 10)
=2a’-15a+7=0
=2a’-14a-a+7=0
=2a(a-7)-1(a-7)=0

a= lor7,
2

givena>1ra=7
also P lies on curve

b= I:(th ~15t +10)dt

b= L:(th - 15t +10)dt

6b = -413
~.|a + 6b| = 406

. ae* -bcosx+ce™ .
If lim : =2, then a+b+cis equal to
X—0 X sinx

X —X
. ae* —bcosx +ce
I lim -
x—0 X sin X

(4)

N x*> x4 N
{a[1+x+2!+... —b 1—E+z + C 1_X+i“.

lim =2

x—0 [ X3 J
X[ X=——+...
3!

(a—b+c)+x(a—c)+x2[a+b+CJ+....
s lim

x—0 2
2 X
1-—...

a-b+c=0

=28, d a+b+c R B

& -c=0
&E+9+E:2
2 2 2

=a+b+c=4

Let ABCD be a square of side of unit length. Let a circle C: centered at A with unit radius is
drawn. Another circle C> which touches C: and the lines AD and AB are tangent to it, is also
drawn. Let a tangent line from the point C to the circle C2 meet the side AB at E. If the length of

EB is o+ \/5[3, where o, B are integers, then o + B is equal to




Ans.

Sol.
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AT Yol BT §PhIs oIFTs BT Udh a7l ABCD 2| AT $Hhls BT T7 &= A &1 U g<1 Ci dien SIam & | 9 Cy
T Y@l AD 3R AB &1 Rl &RdT gl U 3R g C2 W Eidm Sirar g | A/ fasg C 9 g C2 &1 U wef

X1 qofl AB @1 E TR el 2| afe EB &) ofwis o+ /3B 2, el o, p Wik & @ o +p RERE___ |

(1)
A
D(0,1) c(1.1)
,‘.‘.-' “‘___.........':::-_. . ¢
N,
r CoAlones
45° N
r g f
45 [ S

A(0,0) M E  iB(1,0) ~

(i) V2r+r=1
1
r =
J2+1
r=v2-1
(i) CC, =242 -2 = 2(45-1)
From ACCz2N = sin¢ = 21
(V2-1)
o = 30°
(iii) In AACE are sine law
AE  AC

sing sin105°

AE=%X 2 22

\/§+1'

2
\/§+1

EB=1—(J§—1)
2-43

a=2p=-1=a+p=1

AE = =+3-1
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Complex Number

8. Let z and o be two complex numbers such that co=zZ—22+2,ﬂ

=land Re (w) has

minimum value. Then, the minimum value of n e N for Which«"is real, is equal to
Z+i

3 =1 g T Re (W) &7 719 =% 81 @ neN

8. Wﬁﬂﬁ?ﬂm\%ﬁzﬁmmiﬁmmzzf—22+zﬁ

&1 foeag a1, e v o aafde 8, s)eR 2 I

Ans. (4)

Sol. lLetz=x+iy
|z + i] = |z-3i]
>y=1

Now o =x2+y2-2x-2iy+2
o =X>+1-2x-2i+ 2

Re(w) =x2-2x + 3

Re(w) = (x-1)2 + 2
Re(o)mnatx =1 = z=1+
Now o=1+1-2-2i+2

o = 2(1-i) = 2J§ei(:{j
o" = 2\/56(27[j

If o"isreal = n =4

MATRIX
-30 20 56 2 7 o’ ]

9. LetP=| 90 140 112|and A=|-1 -o 1 |where m=_1;IJ§, and Is be the identity
120 60 14 0 -0 -o+1

2
matrix of order 3. If the determinant of the matrix (P’lAP—I3) is an?, then the value of ais

equal to
-30 20 56 2 7 o .
9. AATP =90 140 112| qam A=|-1 -o 1 %‘,Gﬁwz_1+'“/§%am3zﬁr%mrawsr@3
120 60 14 0 -0 -o+1 2

Is 81 afk amege (P‘lAP—I3)2 BT ARO® oo’ B, A o BTAM RER T
Ans. (36)
sol. [PAP-1I|

=|(paP-1)(PAP-1)[

=[PAPPAP- 2P AP+ |

=|[PA’P—2P' AP+ P 'IP)
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‘P‘l A2 _2A+1 P‘ ‘

=[P |la-1F [P =[a-1]

17 2|’
-1 —o-1 1
0 —-® -

Ho(w+1)+0)-70+0° co)
2

(
((o +20— 703+1) ((o 5m+1)
(-60 ) =360 =0=36

MATRIX

10.

10.

Ans.

Sol.

Let the curve y=y(x) be the solution of the differential equation, 3—1 = 2(x+1). If the numerical

value of area bounded by the curve y=y(x) and x-axis is @ , then the value of y(1) is equal to

AT 31qdhel THIHROT d—y=2(x+1)wrg?ra'sﬁy=y(x)%|aﬁazﬁy=y(x) TqAT x-318T H foR &5 & Bl Bl

TG " \/_%‘Fﬁy(l)zﬁrﬂmw%

(2)

y=x>+2x+c

\w/( 14+17¢,0)

B(-1, c-1) A

Area of rectangle (ABCD) = (c-1)(V1-¢)]|

Area of parabola and x-axis = 2(%((1 —c)3/2)j = ?
l-c=2=c=-1

Equation of f(x) = x2 + 2x - 1
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