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JANUARY AND APRIL 2019 ATTEMPT (MATHEMATICS)

ALLE
‘ .
COMPOUND ANGLE
1. Ans. (1)
We have,
3(sin 0 — cos0)* + 6(sind + cosO)? + 4 sin®0
= 3(1 — sin20)2 + 6(1 + sin20) + 4sin®0
= 3(1 — 2sin26 + sin220) + 6 + 6 sin20 +
4sin®0
=9 + 12 sin?0 - cos?0 + 4(1 — cos20)3
= 13 — 4 cos®0
2. Ans.(3)
. T T s
2s1n2TcosF ...... cos?
1 .= 1
—SIin—= ——
222 512
Option (3)
3. Ans.(4)
F4(X) = f¢(x)
:l(sin4 X +cos” x) —l(sin6 X +cos® X)
4 6
=l(1 —lsin2 2xj —l(l —gsin2 2xj =i
4 2 6 4 12
4. Ans.(1)
y =3cosG+5(Sin6£—coselJ
2 2
&sin6+lcos6
2 2
75 1
WA= =19
Yde 4 +4 \/7
5.  Official Ans. by NTA (4)
Sol. 0<oc+[3=§ and }f<a—5<§
) 3 4
if cos(oc +B) =§ then tan(oc +B) =§
and if sin(oc—B)=i then tan(oc—B)=i
13 12

(since a. — B here lies in the first quadrant)

Now tan(2a) = tan {(a +B)+(a— B)}

Sol.

Sol.

4.5
3 12 _63

45716
3712

tan(oc + B) + tan(a — 3)

1—tan(oc+B).tan(oc—B)

1

Official Ans. by NTA (2)

1
5(2 cos? 10°—2c0s10°cos 50° + 2 cos? 500)

:>%(1+005200—(cos60°+cos400)+1+coleO°)
1(3 - .

=5 §+cos20 +2sin 70°sin (-30°)
1(3
—| —+c0s20°—sin 70°

= 2(2 j

3
= 1 Ans. (2)

Official Ans. by NTA (4)
(sin 10° sin 30° sin 70°) sin 30°

QUADRATIC EQUATION

Ans. (3)

We have

x+1)2+1=0

> E+1D)2-(1)?2=0
=>xx+1+1)x+1-1)=0

o ox=—(1+i) —(1-1)

So, al’ + BIS = () o + (B2)7 B
=128 (-i+1+i+1)
=-256

Ans. (1)
x2-mx+4=0

o,pB € [1,5]
(HOD>0=>m?2-16>0

St
= m e (—0,—4) U (4,0)

Q) f(1)>0=5-m>0 =me(-x,5]




o2 +B2=(a+P)-20p=A-3)2-2(2-2)
=A2+9-61—-4+21
=A2—-4r+5
=(A-2)2%+1

T A=2

JEE (Main) Examination—January & April 2019 ALLEN .
29 Option (1)
3 1620=2-5m20>me[ 22| |6 Anm. 0
81x2 +kx +256=0; x =0, o
-b m
(4)1<g<5:>1<?<5:>me(2,10) :>OL4=£6 =t
81 3
=>me (4,5)
k 100
No option correct : Bonus Now T o= J—FE = k==300
* i .
iSICfO;VrZCionmder o, € (1,5) then option (1) 7. Ans. (1)
’ D = (1+ sinf c0s0)2—4sinOcosO
Ans. (3) )
= (1-sinO co0s0)?
6x2 - 11x+a =0
. ) = roots are § = cosecH and o = cosO
given roots are rational
= D must be perfect square = '] & & .
= 121 — 240, = A2 3;[0‘ +[_E] ]=Z_;(cose) +Z:(;(—s1n9)
= maximum value of a is 5
a=1=>A¢gl 1 1
> +
a=2=Agl 1-cos® 1+sin6
a=3=Ael = 3 integral values 8. Ans.(2)
a=4=rel 3m2x2+m(m-4)x+2=0
a=5=>Ael . 5
Ans. (1 r+—=1 2P 2
1) o=l gty , 02+ B2 =af
\ / (o + B)> =3ap
0 2 3 (_ m(m —4))2 32 m-4 6
2 - 2 2 4
Let f(x) = (c — 5)x2 — 2cx + ¢ — 4 3m Sm”" 9m®  3m
L FOFQR) <0 (1) (m-4)2=18, m= 4+./18, 4+3.2
& fQf3)<0 ... (2) 9. Ans. (2)
from (1) & (2) Exprsssion is always positve it
— _ 1
(€—Hc-24)<0 2m+1 >0= m>- - & D<O0
& (c - 24)(4c — 49) < 0 2
> m’-6m-3<0
= Pecn 3-V2<m<3+12 - (i)
4 .. Common interval is
s =1{13, 14, 15, ..... 23} 3-J12 <m< 34412
Number of elements in set S =11 .. Intgral value of m {0,1,2,3,4,5,6}
Ans. (1) 10. Official Ans. by NTA (3)
a+B=A-3 Sol. (x—1241=0= x=1+1i,1-i
af=2-1

a n
2l 21> i) =1
(BJ 1

n (least natural number) =4
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11. Official Ans. by NTA (3) /a
Sol. [Vx =2 +x(vx —4)+2=0 X -3x+1=0
2 \B
Jx -2 +(\R) —4Jx +2=0
a+pP=3
&—22+\&—2\—2=0 of =1
o — B2 =l - Bl(a? + B% +
Jx =2|=-2 (not possible) or ‘\/;—2‘ =1 | P | ” Bl( P B)l
= W@=B)’ —oB (a+p)’ -ap)
aia Nia=p?-ap (@+py-op
Jx =31 = ‘\/9—4 (9—1)‘
x=9,1
Sum =10 = /5x8
12.  Official Ans. by NTA (1) 15. Official Ans. by NTA (4)
Sol. D<O
12
4(1 + 3m)? — 4(1 + m?)(1 + 8m) < 0 Sol a'? +p'? _ (oB)
= m2m-1)>>0=m>0 [1+1J(Q_B)Z4 (o—p)**
127 q12
13. Official Ans. by NTA (2) a* P
ALLEN Ans. (2) or (Bonus)
Sol. In given question p, q € R. If we take other

14.

Sol.

root as any real number a,

then quadratic equation will be
xX2—(a+2-f3)x+ oc.(2—\/§): 0

Now, we can have none or any of the options
can be correct depending upon 'a

Instead of p, q € Rit should be p, q € Q then
other root will be 2+./3

= p=—(2+V3-2-3)=—4
and q=(2+ﬁ)(2—ﬁ)=1

=>p2-4q-12=(4)?-4-12
=16-16=0

Option (2) is correct

Official Ans. by NTA (4)

=3

max

SOR =

= (S.OR)

m?+1

when m =0

() 2[ op Tz
[(oc +B) - 4aBTZ (0+B)" ~4oB

_2sin0 212

2
:(sinz 9+8sin9} - (sin6+8)12

SEQUENCE & PROGRESSION

1. Ans. @)

b
?,b,br—>G.P. (|I‘| %+ 1)

given a+ b + c=xb
= b/r +b + br =xb
= b = 0 (not possible)

1 1
or l+r+—=x = x-1=r+-
r r

=>x—-1>2o0rx-1<-2
=>x>3o0orx<-1

So x can't be 2




2.

JEE (Main) Examination—January & April 2019 ALLEN .
Ans. (4) ) 2
S:al+az+ ...... +a30 = _;))aslrl<1
30 6. Ans.(3)
5= 2 [2, +a] a;, y, ....., 4;, are in G.P.,
S =15(a, + ay) = 15 (a, + a, + 29d) Let the common ratio be r
T=a +a;+ ... + a,9 a; ar’
— =25 —=25 2 —
= (a) + (a, + 2d) ... + (a, + 28d) a, = a =1 =25
=15a; +2d(1 +2 + ..... + 14) N -
T =152, +210d a—9=1—4=r4:54
Now use S — 2T =75 ; AS (all)r
. ns.
152 29d) -2 (1 21 =7
zds_(sa1 +29d) — 2 (15, + 210 d) = 75 i o
Givenas=27=a,+4d = a; =7 a+43d _ —1STGEE
Now ajg=a,+9d=7+9x5=52 2+ 23 ST
Ans. (1) 8. Ans. (2)
T (3+(n—1)><3)(12+22+....+n2) x"y" _ 1 <l
n 2m 2n -
(2n+1) (1+x>)(1+y™) (Xm+lmj(Y"+an 4
X
3.n(n+1)(2n+1) , | ' y
T = 6 zn(n+ ) using AM > GM
! 2n+1 2 9. Ans.(4)
18, 5 oy 1|[15(15+1)) 15x16x31
Sis Zgé(n +n ):5[[ > ] T % } Let terms are %,a,ar —->GP
= 7820 cad=512=a=38
Ans. (2) 8
a=A +6d “ 412,80 AP.
b=A+10d g
c=A+12d 24=—+4+8r
a,b,c are in G.P. !
= (A + 10d)2 = (A + 6d) (a + 12d) rzz,rzé
Ay r=2 (4,8, 16)
d
1
A r=—(>16,8,4)
a A+ed Oty 614 2
¢ A+l2d |, A 12-14 Sum = 28
10. Ans. (1)
Ans. (3) K+1
a Sk = 2
—=3 (1)
I-r , 5
$S2=>A
a2 27 27(1-r® 27 12
= — =
1-r* 19 1-r? 19 i(K+l)2:22+32+——+112:iA
=6r2-13r+6=0 2 4 12
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11.

12.

[a—y
el

Sol.

11><12><23_1:§A
6 3

505=§A, A =303
Ans (2)
AM. > G.M.

1

. 4 4 4
sin”a.+4cos B+1+1 > (sin* o.4cos’ B.1.1)*

4
sin* o + 4 cos?B + 2 >4 /7 sin a cos P
given that sin* o + 4 cos* § + 2
=4./2 sina cosf
= AM. =GM. = sin*a=1=4cos*
1

NG

sinaa=1,cos B ==+

:sinB:%aSBe[O,n]

cos (o + PB) — cos (o — PB)
= -2 sin o sin f3

=-2
Ans. (2)
5=(2) (&) +(2) +(2) turmmtst
=2 4 4 g | T erm
15
64 r=1

64l 2

=225 K (Given in question)
K=27
Official Ans. by NTA (2)

S, = sum of numbers between 100 & 200
which are divisible by 7.

= S,=105+112+...4+196

Sa =%[105+196] =2107

27 [15(15+1)}2

Sy = Sum of numbers between 100 & 200
which are divisible by 13.

Sg = 104 + 117 + + 195 =

%[104 +195]=1196

14.

Sol.

15.

Sol.

16.

Sol.

Sc = Sum of numbers between 100 & 200
which are divisible by both 7 & 13.
Sc=182

= HCF. 91,n)>1 =S, + S5 - S¢=
3121

Official Ans. by NTA (2)

il
S=) —
o2
1 2 3 20
=— 4 — _— _—
2 22 32 22()
1 1 2 19 20
STty
1 1 1 1 20
M
11
SzZ—F
Official Ans. by NTA (3)
a, b, cin G.P.
say a, ar, ar’

satisfies ax” + 2bx + c=0 = x = —r
X = —r is the common root, satisfies second
equation d(-r)?> + 2e(-1) + =0

= d.g—@va:O
a b

d f
—+=
a ¢C

Official Ans. by NTA (1)

2e
b

S, =500+ 2027

Tn = Sn - Sn—l

n(n—7)

= 50n+ 20D A 500 1y - BZDOZ8)
2 2

A
:50+?[n2—7n—n2+9n—8]

=50+ A(n - 4)

d=T,-T,,

=50+ A(n-4)-50- A -5)
=A

Tso = 50 + 46A

(d, Asg) = (A, 504+46A)




JEE (Main) Examination—January & April 2019

17.

Sol.

OR
18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

ALLEN .

Official Ans. by NTA (1)
a—-d+a+a+d=33=a=11
a(a?-d?)=1155
121 —d2=105
d2=16=>d=+4
If d=4then Istterm =7
If d = -4 then Ist term = 15
T,,=7+40=47
T,,=15-40=-25
Official Ans. by NTA (2)
T,=r2r-1)
S=X2r2-3r

2n(n+1) (2n+1) n(n+1)
5= 6 2

S, = %.(1 1) (12) (23) _L212) =(44) (23) -66 =946

Official Ans. by NTA (1)
(3+(n-Dx2)(1P+2*+..+n’)

" (12+22+...+n2)

n(n+1)(n+2)—(n —1)n(n+1)
2

3
= —n(n+1) =
2( )

n(n+1)(n+2)
=S, =——F
2
= S,,=6060
Official Ans. by NTA (3)
aj+a,+a,+a,+a+a, =114

6

= a, +a;,=38

4
So,a; +ag+a; +a,5= E(a1 +a6)

=2x38=76
Official Ans. by NTA (4)

125:13 +2°+..n 11516
Sum= Lo 2 2

n=l

_ 15 n(n+1)(n+2—(n—1))_60
- 6

15.16.17
= 5 -60 =620

22.

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

Official Ans. by NTA (2)

b =ar

c = ar?

3a, 7b and 15 c are in A.P.

= 14b = 3a + 15¢c

= 14(ar) = 3a + 15 ar?

= 14r =3 + 1512

= 1512 - 14r+3=0= Br-1)(5r-3) = 0
3

_13
r=73. 3.

1
Only acceptable value is r = 3 because

1
re [05}

7 2
L. C.d:7b—3a:7ar—332 Ea—3a:—§a

co4th term = 15 ¢ — za = Ea—za =a
3 9 3

Official Ans. by NTA (3)
375x2 - 25x -2 =0

25 -2
a+B=—, af=—
p , af=72
= (a0 + 02 + ... upto infinite terms)
+ (B + B2 + ... upto infinite terms)

_.a B _1
Tl-a 1-B 12
Official Ans. by NTA (1)
2{2a+3d} = 16

3(2a + 5d) = 48
2a+3d=38

2a +5d =-16

d=-12

S;o=5 {44 -9 x 12}
=320

Official Ans. by NTA (1)

a, +a;+a,,=40
at+a+6d+a+15d=40

40
= 3a + 21d = 40 = a+7d=?
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Sis =§(2a+14d)= 15(a+7d)

40

Si5 =15x—>=200  [S,5=200

= 0=

|3

(SR
|
|3

. T
Sum of solutions 5

3. Official Ans. by NTA (3)
26. Official Ans. by NTA (1) Sol. 2 (1 _sin? 9) +3sin0=0
Sol. axZ+2Bx+y=0
Let B = at, y = at? — 2sin*0—3sin0-2=0
L ox2 4 204X + a2 =0 = (2sin6+1)(sin6-2) =0
=>x24+2tx+t2=0
= (x+12=0 :>sin9:—l;sin6:2(reject)
=> X =-—t 2
it must be root of equation x> +x—-1=0 - PO -
T R2_t—-1=0 (1) roots : ﬂ+g,2n—g,—g,—ﬂ+g
Now = sum of values =21
af +7) = a(t + t?) o
(from equation 1) Sol. i Y sty
TRIGONOMETRIC EQUATION = ,Ginx-1p+4 _,2sin’y
1. Ans. (1)
sinx — sin2x + sin3x =0 = /(sinx-1)>+4 < 2sin?y
= (sinx + sin3x) — sin2x = 0 . .
— 2sinx. cosx — sin2x = 0 = sinx=1 and [siny| =1
= sin2x(2 cosx — 1) =0 5.  Official Ans. by NTA (1)
. 1 Sol. 1 + sin*x = cos?3x
= sin2x = 0 or cosXx=— .
2 sinx = 0 & cos3x = 1
T 0, 2n, 27, —m, ©
=>x=0,—
3 6.  Official Ans. by NTA (1)
2. Ans. (1) )
; Sol. cos2x + asinx = 200 — 7
sin220 + cos*20 = 96(0%) — 2sin?x — @ sinx + 20, — 8 = 0
3 L, o
= 1 — c0s220 + cos420 =7 sin X—551nx+oc—4=0
= 4c0s*20 — 4c0s220+ 1 =0
290 _ 1)2 = ) _
= (2c08220 - 1) = 0 —=sinx =2 (rejected) or sinx =a—4
003229—1—005ZE 2
= 2 4 )
a J—
:29=nni%,nel = =1
nT T
0=—=— =oae|2,6
= 0=""to [2.6]
4 L 4
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ALLEN .

SOLUTION OF TRIANGLE

Ans. (4)

r =1 is obviously true.
LetO<r<1

= r+r2>1
=>rr+r-1>0

(258 (52)

~1+/5
2

_1-+/5

orr>

-1
<r<l

Whenr>1
541 1
=

>—>1
2 r

N re(ﬁ_l,ﬁﬂ
2 2
Now check options
Ans. (1)
A+B=120°

A-B a-b C
tan = cot| —
2 a+b 2

3 V3+1-+/3+1
T 20B3)

= 45°

cot(30°) — } AB3=1

= A-B=90°
A+B=120°

A-B

2A =210°
A =105°
B=15°
.. Option (1)

3.

Sol.

Sol.

Ans. (2)
Givena+b=x and ab=y
Ifx2—-c2=y=>(a+b)2-c2=ab
= aZ+b2-c2=-ab

a’ +b> —c? 1

T amb 2

1
cosC=——
= 2

2n
= £C==F
__ ¢ c
2sinC ~ J3
Ans. (3)

b+c=11A,c+a=12A,a+b =131
= a=7A b=06A, c=5A
(using cosine formula)

cosA =—,cosB =£,COSC =§

a:B:y=>7:19:25
Official Ans. by NTA (3)
a<b<carein A.P.
£C=2/A (Given)
=sinC =sin2A

=sinC =2sinA.cosA

SlnC—2cosA
sin A
¢ _b*+c?—a?
=>—-—=2—
a 2bc
puta=b-A,c=b+A, A>0
:k:E
5
:a:b—kzib,c:b+2:6—b
5 5 5 5

= required ratio=4:5:6
Official Ans. by NTA (3)

/B =§, by sine Rule

) A—l
sin A = —
= A=30° a=2,b=2/3,c=4

1
A= Ex2x/§><2 = 2.3 sq. cm
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HEIGHT & DISTANCE

w

Sol.

Ans. (2)
BD = hcot30° = h4/3

So, 72 + 52 =2(h+/3)* +3%)

A 3 D 3 c
= 37 =3hZ + 9.
= 3h2 =28
oh= B2
3 3
Ans (2)
cloud
X
P530°
60c ¥y |1
25m 25m
VL i
surface
X +25m

X
tan30°:;:>y:\/§x .
25+x+25

tan 60° = f

= J3y=50+x

= 3x=50+x

= x=25m

.. Height of cloud from surface
=25+ 25 =50m

Official Ans. by NTA (3)

80m

20m|

X Xy

by similar triangle

4.

Sol.

S.

Sol.

h 80

X, X, +X, (1)
h 20

by X, X, +X, ~(2)

by (1) and (2)

X

—=4 or X, = 4x;
X

h_80
X, 3x,
orh=16m

Official Ans. by NTA (3)

tan15"=é
X

15°

10

v

< X

2-Ji3=2

X
x=52++/3)
Official Ans. by NTA (3)
cot o = 3./2
& cosec B = 2.2
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Sol.

Sol.

ALLEN .

h 1
And 104—x2_\ﬁ ...(11)

So, from (1) & (ii)

h 1
= ot o2 VT
= 25h% = 100 x 100
= h =20.
Official Ans. by NTA (3)

A
25 cm/sl

x2+y2=4 (%:_25)

dx dy
X—+y—=
dt dt

3 %—1(25) =0
dt

dx 25
—=—=-cm/sec

dt /3

Official Ans. by NTA (2)

tan45°=1—x+30:>x+30=y )
y

tan30°—i—£:>x—i i

N3y V3 W

from (i) and (ii) y =15(3+\/§)

DETERMINANT
Ans. (2)
1 1 1
D=2 3 2 |=a*>-3
2 3 a*-1
2 1 1
D=5 3 2 |=a’"-a+l
a+1 3 a’—1
1 2 1
D=2 5 2 |=a’-3
2 a+l a*-1
11 2
D,=[2 3 5 |=a—4
2 3 a+l1

D=0at|aj= 3 butD;= +/3-420
So the system is Inconsistant for |a|=\/§
Ans. (2)

Pi=x-4y+7z-g=0
P,=3x-5y-h=0
P;=-2x+5y-92-k=0

Here A =0

2P, +P, +P;=0when2g +h+k=0
Ans. (4)

11 11 11
D=1 2 3|=0 1 2 |=(a-1)—4=(a-5)
1 3 of |0 2

for infinite solutions D=0= o =5

51 1

D, =0=9 2 3[=0
B35
0 0 1

-1 -1 3=0
B—15 =2 5

= 2+B-15=0=p-13=0
onf=13wegetD,=D,=0
a=5pB=13
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4. Ans.(3) 7. Anms. (1)
, P, :2x+2y+3z=a
-2 .4+d sin@—-2 P,:3x—y+52=b
detA =1 sin6+2 d P,ix-3y+2z=c
5 2sin6-d -sin6+2+2d We find
(R, = R, + R; - 2R,) P/ +P;=P,=a+c=b
8. Ans. @)
! 0 0 a—-b-c 2a 2a
=1 sin6+2 d
: . 2b b—c—a 2b
5 2sin6—-d 2+2d-sinb
2c 2c c—a—b
=(2+sin0)(2+2d —sin0) —d(2sin0—d) R, > R, + R, + R,
=4 + 4d — 2sin0 + 2sin0+2dsin6 — sin%0
. a+b+c a+b+c a+b+c
—2dsin6+d?
=d2 + 4d + 4 — sin20 =| 2b b-c-a  2b
=(d + 2)? — sin20 2c 2c c—a-b
For a given d, minimum value of 1 0 0
_ 2_ 1=
det(A) = (d+27-1=8 —(a+bto)2b —(atbtc) O
=d=1or-5 b 5 b
5. Ans.(1) h ¢ c-a
Apply =(@+b+c)a+b+c)?
C;, > C-C, =x=-2a+b+c¢)
G, —-G,-C ) ?ns. (:.") uti
We get D=0 or unique solution
Option (1) I+a B 1
6. Ans.(4) A20=| a 1+p 1|#0
1 3007 o B 2
-1 4 7|=0
. 1 -1 0
sin30 cos20 2
0 1 -1#20=a+p=-2
(8 =7 cos 20) — 3(-2 — 7 sin 36) a B 2
+7(-cos20-4sin30)=0
. .2
14— 7 cos 20 + 21 sin 30 — 7 cos 20 10. Ans. )
~285in30=0 A-1 2 2 .
— = — =0= 7\, = 1
14— 7 sin 36 — 14 cos 20 = 0 N
14 -7 (3sin 6 —4sin3 0) — 14 (1 -2 sin2 ) =0 )
11. Official Ans. by NTA (1
21 sin © + 28 sin3 O + 28 sin2 0 = 0 icial Ans. by NTA (1)
Sol. For non-trivial solution

7sin0[-3+4sin20+4sin0]=0
sin9,4sin20+6sin®—-2sin0-3=0
2sin0(2sinB+3)-12sinB+3)=0

1

sin O = 7; sin O = 5
Hence, 2 solutions in (0, 1)
Option (4)

D=0

1 —¢ —c

c -1 c¢|=0=2c"-3c"-1=0
c ¢ -1

= (c+12@2c-1)=0

o1
Greatest value of ¢ is 5
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12.

Sol.

13.

Sol.

14.

Sol.

ALLEN .

Official Ans. by NTA (3)

x—-2y+kz=1 (D)
2x+y+z=2 ..(2)
3x—-y—-kz=3 ..(3)
(H+@3)

= 4x-3y=4

Official Ans. by NTA (3)
2 3 -1

1 K -2/=0

2 -1 1

By solving K :%

2x+3y-z=0 ..(1)
9

x+—y—-2z=0 ...(2)
2

2x—-y+z=0 ...(3)

(D-B)=>4y—-22=0

2y =1z ...(4)

y_1

.5 ...5)

put z from eqn. (4) into (1)

2x+3y-2y=0

2x+y=0

x 1

§__5 ...(6)

©lz_ 4

) [x

£+X+E+K=l
y Z X 2

Official Ans. by NTA (2)
X sin® cos0O
Al =1(0) =|-sin0O

cos0 1 X

—X 1 = —X3

X sin20 cos20
and A, =f(20) =|-sin26
c0s20 1 X

-X 1 |==x3

15.
Sol.

16.
Sol.

17.
Sol.

18.
Sol.

Official Ans. by NTA (2)
D=0

1 1 1

4 X —AM=0=Ar=3

3 2 4

Official Ans. by NTA (3)
By expansion, we get
-5x3+30x-30+5x=0
= -5x3+35x-30=0
= x3 - 7x + 6 =0, All roots are real
So, sum of roots =0

Official Ans. by NTA (3)

1 -1 0
cos’0 1+sin’0 4cos60 |=0
cos’0  sin’0  1+4cos60
R, >R, —R;

1 -1 0

0 1 -1 =0
cos’0 sin’0 1+4cos60

= (1 + 4 cos60) + sinZ0 + 1 (cos20) =0
1 +2 cos60 =0 = cos60 =-1/2

9

Official Ans. by NTA (2)
[sinB]x + [-cosB]y =0 and [cosO] x + y =0
for infinite many solution

sin 0 [—cos 9]
cos0 1
ie [sinO] =—[cos0O] [cotO]

when ee [E,%j =sinf e (0,%}

2
—cos0e (0,1j
2
cotOe (—L OJ
\/gy

n 1
0 ,— |=>sinbe| ——,0
When G[TC 6 j sin E[ > j

—cosOe (?,IJ

cot0 e(\/g,oo)

60

=0

e
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2 5. Ans. (2)
when ee(g?j then equation (1) satisfied Let the centroid of APQR is (h, k) & P is
there fore infinite many solution. (0, B), then
Tr oc+1+3: [3+4—2:
when 0¢€ (n?j then equation (i) not 3 b and 3 k
satisfied there fore infinite unique solution. o = (3h —4) ) ) p=0Gk-4
Point P(a, B) lies on line 2x — 3y +4 =0
STRAIGHT LINE 5 23h-4)-33k-2)+4=0
1. Ans.4) = locusis 6x -9y + 2 =0
Given set of lines px +qy +r=0 6. Ans.(2)
given condition 3p + 2q + 4r =0
3-2 b-0
31 Mpp X Myp=-1 = (—Jx( j:—l
= Zp+5q+r:0 4-0 a—-0
- = b+4a=0 ... (1)
=> All lines pass through a fixed point (ZEJ .
2.  Ans. @) 5@
Equation of AB is A '
3x-2y+6=0
equation of AC is
4x+5y-20=0
Equation of BE is 2 C
2x+3y-5=0 (0, 2) 4,3)
Equation of CFis 5x -4y -1 =0
— Equation of BC is 26x — 122y = 1675 Mpp X Mep=—1 = ((b—2)jx(§j _ 1
3. Ans. @) a-0 4
Let A(a,0) and B(0,) . — 3b-6=-4a = 4a+3b=6 ...... (ii)
be the vertices of the given triangle AOB From (i) and (ii)
= |ap| = 100
= Number of triangles 4z 2 b=3
= 4 x (number of divisors of 100) 47
=4x9=36 . 1Ind quadrant.
4. Ans. (2) Option (2)
3r+4r—24‘_r 7. Ans.(4)
5
D (X37 X}) C(Xl, Xl)
(0,6) X+ty=- (2,4)
ATy =3 B(x, %)
\ Solving X+y=3
0.0) 3.0 > A0, 3)
and X-y=-3
Tr — 24 = +5r
2r=24 or 12r + 24 X, +0 .
=2; x,=4 larl =5
fel4re2 5 X; similarly y,
then incentre is (2, 2) C=®4,5)
4 ¢
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10.

11.

ALLEN .

Now equation of BCis x —y =-1
and equation of CDisx +y =9
Solvingx+y=9 andx -y =-3
Point D is (3, 6)

Option (4)

Ans. (4)

co-ordinates of point D are (4,7)
= line ADis 5x -3y +1=0
Ans. (4)

P(-3, y B(0.5)

Let the line be LN A 1
a b

ab
(3.4 =733
a=-6,b=38
equation of line is 4x — 3y + 24 =0
Ans. 3)

—h
Slope of AB = B

Equation of AB is hx + ky = h? + k2

X
B
(h, B)
> X
A
h? +k* h? +k*
,0 0,
AB = 2R

= (h? + k2)3 = 4R2h2k2
= (x2 + y2)3 = 4R2x2y2

12.

Sol.

13.

Sol.

14.

Sol.

Official Ans. by NTA (1)

y-axis

15 -3t
Pt ——
\\(: 5 )

\ X-axis

N

j I quadrant

T P[_—IS,EJ eII" quadrant
2 2
Official Ans. by NTA (3)

(h,k) (L,2) (-3.4)
L,

4.3)

L,
equation of L; is
y=—lX+§ (1)
2 2
equation of L, is
y=2x-5 ..(2)
by (1) and (2)
x=3
y=1=h=3k=1
k 1
h 3
Official Ans. by NTA (3)
X = 2 + rcosO
y =3 + rsinf
= 2 +rcos® + 3 + rsin® = 7
= r(cosO + sinf) = 2
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, 2 2 1 3(a+5)
= —:—:i— = —
= sin0 + cosO T, 5 1+7
1
= 1+5in20 = a+5:2(36)
. 3
:>s1n29=—z a=-1
m 3 sides = 6 and 14
Lom’ 4 = A=84
= 3m? + 8m + 3 =0 17. Official Ans. by NTA (1)
4+
= m= . ;/7 Sol. |x-y| <2 and [x +y| <2
2 0,2
1—ﬁ:(1—\ﬁ) _8-27 _-4+47 ©.2)
15. Official Ans. by NTA (4) \
-1 \(-2 (0,-2)
Sol. |— || = |=-1
a—-1/\a
Square whose side is 22
= —(a2 —
2=~ @-D 18. Official Ans. by NTA (1)
©-ara=0 Sol. Required line is 4x — 3y + A = 0
@+1)(a2—2a+2) =0 ol. Required line is 4x — y+Y—
a=-1 A
Ll:x—2y+1=0} /
L,:2x+y—-1=0 g (2.0, x
13 SH3
0(0, 0) P(—,—j
55 4x -3y +2=0
= A =+3.
OP = /2LS+225 = \/g = \E So, required equation of line is
4x —3y+3=0and 4x-3y-3=0
16. Official Ans. by NTA (2)
Sol. (1) 4(—lj—3(3j+3=0
4 3
19. Official Ans. by NTA (2)
(-8.b) (6,2) o .
Sol. 2y = 2sinx sin(x+2) — 2sin?(x+1)
2y = c0s2 — cos(2x+2) — (1—cos(2x+2))
a+5s =cos2 -1
(’1’ 2 ) :
= —2sin*—
(8,5)7L/(6,5) 2y Sin >
1
= —sin* =<0
y sin 5
4 ¢
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20.

Sol.

21.

Sol.

ALLEN .

Official Ans. by NTA (1) or (2)

N

\7—0:
0 O
[ 4/3m,

75°0r15°

(0,0) \L

x+y=0

V341
-1
-1
\/§+1

m,

m,; = tan75° =

or m = tanl5° =

IO B \Ch)
2_m1 J3-1

=S>y=mx+C

—(\/g—l)x

= y:W—'—C:L
—(\/§+l)x

or }’Zﬁ-i-C:}L

Distance from origin = 4

4 or |

B%Z:I:B:O

= B(-3,0)
Now YT-H:z:Y:?’

o0+2

82 82

> C=———or C=

(\/§+1) (x/g—l)
= (\/g—l)y+(\/§+l)x=8\/§
or (\/g—l)x+(\/§+l)y=8\/§

Official Ans. by NTA (2)
Let B(a,p) and C(y,0)

1
9 1= a=-3

—=3=0=4
2
- C(3.4)
1
= centroid of triangle is G(g,zj
CIRCLE
Ans. (1)
AB = AC + CB

Jo+e) —(b—c)
—J(b+a) —(b-a)’ +(a+c) ~(a—c)

b c
X — axis

A ¢ B
Jbe =+/ab ++/ac

1 1 1
NN
Ans. (2)
x2 +y2 - 16x — 20y + 164 =12
A8,10), R, =T
x-4)2+(y-772=36
B4,7),R, =6
R, -R,| < AB <R, + R,
=>1l<r<l1l
Ans. (4)
x2+y2+4x-6y-12=0
Equation of tangent at (1, —1)
X—-y+2x+1)-3(y-1)-12=0
3x—-4y-7=0
.. Equation of circle is
(x2+y2+4x-6y—-12)+A3x-4y-7)=0
It passes through (4, 0) :
(16 +16-12) + M(12-7)=0
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4

=20+A05) =0

=>A=-4
So(x2+y2+4x-6y—-12)-4(3x-4y-7)=0
orx2+y2—-8x+ 10y+16=0

Radius = \/16+25-16 =5

Ans. (2)

?{%rz.sianOOJ =273

¢ _21d;
2 2 3

Radius = /25+36—-C =+/36

.. Option (2)
Ans. (4)

R=9+16+103 =8/2

OA =13 51_5’4 C(11,4)
OB =+/265

(EXTY)
OC =4/137

A
5,12

OD =+/41 o2

Ans. (2)

Equation of circle

1
x-Dx-0) +(y—0)(y_5j =0

11,-12)

0,1/2)
B

:>x2+y2—x—%=0

Equation of tangent of originis 2x + y =0

0 +1 —i+L
1 2 \/g 2\/5
_4+1_£
25 2
Ans. (4)
In AAPO
@,

2
[\/ng +12 =12

= r=\/§

So distance between centres = /2t = 2
Ans. (2)

Let equation of circle is

x2+y2+2fx +2fy +e =0, it passes through
(0, 2b)

=0+4b2+2gx0+4f+c=0
=4b2+4f+c=0 ..()

2,/g’ —c=4a ...(i1)

g2 -c=da2 = c=(g -4a’)

Putting in equation (1)

= 4b2+4f +g2-4a2=0

= x2 + 4y + 4(b? — a2) = 0, it represent a
parabola.

Ans. (1)

Centre of circles are opposite side of line
B+4-1)R27+4-2)<0
A-=7)(AL-31)<0

A€ (7,31)

distance from S,

3+4=M o1 = he(ww, 2] U[(12,%]

distance from S,
27+4-
5
soAe [12,21]

22 = \e (o0, 211 U[41, )
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Ans. (4)

10.

11.

Sol.

12.

Sol.

ALLEN .

1
Area =2 x E.4=2

Official Ans. by NTA (2)

A(0,1)

1 P(h,k)

0(0,0)
AP +OP + AO=4
JhZ 4 (k=1 ++h’ + K> +1=4

JhZ+ (k=1 +4/h? + K2 =3
h2+(k-1)2=9+h>+ k> —6vh> + K>
2k -8=-6Jh’ +Kk°
k+4=3vh+k*

K2 + 16 + 8k = 9(h2 + k2)

OhZz + 8k? -8k —-16=0

Locus of P is 9x2 + 8y2 -8y - 16 =0
Official Ans. by NTA (4)

y\

NP

n n
pP=—F, —_— = .
B but\/E<4:>n 1,2,3,4,5

2
Length of chord AB =2, /16 _n?

=+/64—2n® = ((say)

For n=1, 12=62

13.

Sol.

14.

Sol.

n=2,/(2=56
n=3,/(2=46
n=4,02=32
n=5/(2=14

.. Required sum=62+56+46+ 32+ 14 =210

Official Ans. by NTA (4)

/ P(\3, 1)
N

Given x* +y? =4

equation of tangent

= Bx+y=4 (1)
Equation of normal

X — \/gy =0 (2)

: 4
Coordinate of T| —.,0
%)
2

.. Area of triangle = = ﬁ

Official Ans. by NTA (3)

\
)
Q \
\
\
\

“WS(h,k)

P

N
Let the mid point be S(h,k)
.. P(2h,0) and Q(0,2Kk)

. X Yy
equation of PQ : —+

2 -1
2h 2k

- PQ is tangent to circle at R(say)

-1

=1

LOR=1=>

)
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i i Equation of circle can be written as
— = x-1)2+(y-1)2+Ax-y)=0
= T x -1+ (y (x-y)
It passes through (1, -3)
= Xy o dxdy =0 164+%(4)=0= =4
Aliter : FA@=0=A=-

tangent to circle
xcosO + ysinf = 1
P : (secH, 0)

Q : (0, cosecH)

1 1
- 0=— inG=—
2h = sech = cos > & s1 5

! +; =1
(2x) (2y)
15. Official Ans. by NTA (2)
Sol. Circle touches internally
C0,0);r, =2
C:(3,-4)r,=7
CiCy =r; — 1y
S; - S, =0 = eqn. of common tangent
6x + 8y —20=0
3x +4y =10
(6, —2) satisfy it
16. Official Ans. by NTA (3)
Sol. Equation of common chord

1 1
—y+k+—=0
4kx + 2y ) (D)

and given line is 4x + Sy -k =0 .....(2)
On comparing (1) & (2), we get

1
1 k+5

"

= No real value of k exist
Official Ans. by NTA (1)

ALLEN Ans. (3)

[y
=

(L,1)

Sol.

18.

Sol.

19.

Sol.

So(x-1)?2+(y-1)24(x-y)=0
=>x2+y2-6x+2y+2=0

=>r=72/2
(correct key is 3)

Official Ans. by NTA (4)
YA

(V
N

Vvh? +k? =|h|+1

=>x2+y?=x2+1+2x

=y2=1+2x

=Yy=41+2x 3 x20.

Official Ans. by NTA (2)

IR
N

Let length of common chord = 2x

V25-x% 44144 -x* =13
after solving

_12x5
13

X

_120
13

2X
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20.

Sol.

ALLEN .

Official Ans. by NTA (1)
Equaiton of circles are

(x-3) +(y-5) =25 <

(x—3)2 +(y +5)2 =25

x2+y2—6x—10y+9=0<
=
X’ +y’—6x+10y+9=0

PERMUTATION
& COMBINATION

Ans. (2)
Required number of ways

= Total number of ways — When A and B are
always included.

=°C,.’c,-*c/c, =300
Ans. (2)

Number of numbers = 53 — 1

|a4|31|32|33|

2 ways for a,

Number of numbers = 2 x 53
Required number = 53 + 2 x 53 — 1
=374
Ans. (4)

13

Y (r+2)= 7.24 1

r=2

=7x90 + 24 =654

x6+2x12

13
Z(7r+5)=7(1+213j><13+5><13=702
r=1

Total = 654 + 702 = 1356

Ans. (1)

S={1,2,3------ 100}

= Total non empty subsets-subsets with
product of element is odd
=2100_]_1[(250-1)]

— 2100 _ 250

= 250(250_1)

S.

Sol.

Sol.

Sol.

10.

Sol.

Ans (3)

Let m-men, 2-women

mC, x 2=mC, 2C, .2 + 84
m>-5m-84=0=>m-12)(m+7)=0
m=12

Ans. (1)

20C5=1C, + "Cq

b I, In
“15ln-5 |4n—-4 |6ln-6

2.1 1
5n-5 (n-4)(n-5) 30
n = 14 satisfying equation.
Official Ans. by NTA (4)

Yy v
2" place 4" place 6" place 8" place (even places)
Number of such numbers
31 6!
=*Cyx—x——=180
21 2141

Official Ans. by NTA (4)
(1) The number of four-digit numbers Starting
with 5 is equal to 6° = 216
(2) Starting with 44 and 55 is equal to
36 x2=72
(3) Starting with 433,434 and 435 is equal to
6x3=18
(3) Remaining numbers are
4322,4323,4324,4325is equal to 4
so total numbers are
216+ 72+ 18 +4 =310
Official Ans. by NTA (1)
Since there are 8 males and 5 females. Out of
these 13, if we select 11 persons, then there will
be at least 6 males and atleast 3 females in the
selection.

13) (13
(B (13 1312 _
11) (2 2

Official Ans. by NTA (1)

n(n+1)

+99=(n-2)*

n2 +n+ 198 = 2(n2 + 4 — 4n)
n2-9n-190=0
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11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

n2 - 19n + 10 - 190 = 0

n(n-19)+ 10(n-19)=0

n=19

Official Ans. by NTA (2)

Sum of given digits 0, 1, 2, 5, 7, 9 is 24.
Let the six digit number be abcdef and to be
divisible by 11

so|(a+c+e)— (b+d+f)is multiple of 11.
Hence only possibility isa+c+e=12=Db +
d+f

Case-I {a, c, e} = {9, 2, 1} & {b, d, f} =
{7, 5, 0}

So, Number of numbers = 3! x 3! = 36
Case-II {a,c,e} = {7,5,0} and {b,d,f} = {9,2,1}
So, Number of numbers 2 x2! x 3! =24
Total = 60

Official Ans. by NTA (3)

Total cases = number of diagonals

=20C, - 20 =170

Official Ans. by NTA (1)

°C, . "C, +°C, . "C, = 1750

n2 + 3n = 700
~n=25
Official Ans. by NTA (1)
10 Identical 21Distinct 10 Object
0 10 2IC,, x 1
1 9 21Cy x 1
10 0 210, x 1
2ICy + ... + 21C ) + 2IC| + ... +21C, =221

CICy + ... + 21Cy) =220

BINOMIAL THEOREM

[y

Ans. (4)
03 223. 224 100 .
2 =L=§(15+1)
15 15 15
8 8

=—(15h+1)=8r+—
15 15

-+ 8\ is integer
403

is —=k=8
15 15

= fractional part of

2.

Ans. (2)

(1-t6)3 (1 -1t)3

(1 —t18 — 3t6 + 3t12) (1 — )3
= cofficient of t* in (1 —t)3 is
3+4-1C, = 6C, = 15

Ans. (3)

i 20Ci_1 3 _£
i=1 2Oci +20 Ci—l 21
20 20C 3 k

i1 | _ &
= le 2e) J 21

20 1 3 k
=35 -5
1 [20(21)}2 _k
=~ eyl 2 | 21
= 100 =k
Ans. (4)

(1 + Xlogzx )5

T, =°C,.(x"2%)? = 2560
= 10.x>°82* =2560

= X210g2x 2256
= 2(log,x)? = log,256
= 2(log,x)? =8

= (log,x)?=4 = logy,x=2o0r-2

x=4or 1
4

Ans. (2)
X 10Cr(\/;)1o-r(%j}

x*|C.00 F O (x)'”}

(S}

(S}

(S}

B 10-5r
x| °C, A x 2 }
SLor=2

Hence, 10C, A2 =720
A2=16

A==24

Option (2)
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Ans. (3) A L+ )
25 — 2 [1—(—‘1) j=2a[1—(—qj j
Z 50Cr . 50—rC25_r 2 2
0 = o = 2100
i 50! (50 -1)! 11.  Ans.(4)
= X
1 (50—1)! (25)! (25—1)! \
1
IOC (21/3)10—4( j
_ i 50! % 25! 5 _ 4 2(3)1/3 B 4 (36)1/3
251250 (25-0)! () T . =
5 10 1/3\4
C4 PYSEN (2 )
50 R 25 25\ 50 2(31/3)
= Czsz C = (2 ) Cys
=0 12. Ans. (4)
oo K=2% 60-1 r
Option (3) Generalterm T, =%C_ 5 310
Ans. 3) . for rational term, r=0, 10, 20, 30, 40, 50, 60
o . X2 81 = no ofrational terms =7
T="C, ]l x o 5670 .. number ofirrational terms = 54
— 70x8 = 5670 Also, —27><15C3+ 9a x15c,—3bx1¢c,;=0
= x=+3 =9x1BC,a-45b-27x15C;=0
Ans. (1) =2la-b-273=0 ..(i)
Given sum = coefficient of X" in the expansion () + (i)
of (1 + x)29(1 + x)20, 24a+672=0
which is equal to 4°C, A
It is maximum when r = 20 So, b =315
Ans. (4) 13. Official Ans. by NTA (2)
(10 + x)30 + (10 — x)*° Sol. 2.20C, + 5.20C, + 8.20C, + 11.20C, + ...
= a, = 2.59C,10%8, a, = 2.10%0 +62.20C,,
20
L SOC; =12.25 =>(3r+2)*C,
ao 10 r=0
Ans. (1) 20 % 20 0
=3>r.7C_+2 C
lOlCl + lOlCzSI + ..... + 101C1018100 = OLTIOO ; ! ; r
0IC, + 0IC,(1+q) + 0IC5(1 +q+ ) + ..... 0 (20
+ 101C, (1 + g + ... +ql00) =3Zr[—j °c,, +2.2%
- r
101 ’
[1_(1+qj j = 60.219 4 2.220 = 225
~9a 2 14. Official Ans. by NTA (4)
(I-q) 6 6
Sol. (x+\/x3—l) +(x—\/x3—1)

101C,,,(1 = qlo1)

{52

= (2101~ 1) = (1 + @0 - 1)

(5]

= 2[6Cx% + 6C,x*(x3 — 1) + °C,x2(x3 — 1)?
+6C,(x3 - 1)3]
= 2[6Cx6 +6C,x7 — 6C,x* + 6C,x8 + 6C,x2
—26C, x5 + (x? — 1 = 3x6 + 3x3)]
= Sum of coefficient of even powers of x
=2[1-15+15+15-1-3]=24
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15. Official Ans. by NTA (4)

1 2 1
Sol. 200="°C, {x"*l‘)gw*} xx*

3
1+logq x)

1
:10=x2( 4

=1 :£2(13+t) %}

where t = log;ox

=t°+3t-4=0
=>t=1,-4
=x=10,10"
=>x=10(Asx>1)

16. Official Ans. by NTA (2)

Sol.
20x8’ :16—30.)(31"‘5"x
X
86 :Xlogzx_?)
218 = Xlogzx—3
= 18 =(log, x —3)(log, x)
Let log,x =t
=t*-3t-18=0
=(t-6)(t+3)=0
=t=6,-3
log,x=6=>x=2°=§’
log,x=-3=>x=2"=8"
17. Official Ans. by NTA (4)
nCrfl _i
Sol. —,,Cr 05
n!
(r=D!(n-r+D!_ 2
n! 15
r!(n—r)!

nem ()2 )

18.

19.

Sol.

Sol. T, = >

P2
n-r+1 15
15r=2n-2r+2

17r=2n+2
nCr _E
nCr+1 70
n!
r!(n—r)! _3
n! 14

r+D!(n-r-1!

r+1 _i
n-r 14
14r + 14 = 3n — 3r

3n—-17r=14
2n—17r=-2
n=16
17r=34,r=2
16C,, 16C,, 16C,

°C +1°C,+'°C,  16+120+560
3 3

680+16 _ 696 _ .,
3 3

Official Ans. by NTA (1)

Coefiicient of x2 = 1 C; ><9—3a(15C1)+b =0

=-45a+b+ c, x9=0 (1)

Also, —27x1¢c;+ 9a x15¢c,—3bx15¢ =0
= 9 x15C,a—45b-27 x 15C, = 0

= 2la~b-273=0 ...(ii)
(1) + (i1)

24a+672=0

= a=28

So,b =315
Official Ans. by NTA (2)

n CrXZn—Zr.x—Sr

r=0
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20.

Sol.

21.

Sol.

22,

Sol.

ALLENR .

2n-5r=1 = 2n=5r+1
forr=15.n=38

smallest value of n is 38.

Official Ans. by NTA (2)
(1+x)(1=x)10( +x+x2)?

(1-x2) (1 -x3)°

9C, = 84

Official Ans. by NTA (1)

(I+x)» = nC;, + "C;x + "C,x2 + .... + "C_x"
Diff. w.r.t. x

= n(l +x! =1C, +°C, (2x) + ...+ "C, n(x)*!
Multiply by x both side

= nx(1 +x)*! =2C, x +"C, (2x?) +....+ "C,(n x")
Diff w.r.t. x

= n [(1+x)™! + (n—-1)x (1 +x)"2]

=1C, + "C, 22X + .... "C, (n?)x™!

Put x =1 and n = 20

= 20C, + 22 20C, + 32 20C; + .... + (20)?
20Cy,

=20 x 218 [2 + 19] = 420 (218) = A(2P)
Official Ans. by NTA (4)

6 6
1 2)(2—12 —L-xg 2)(2—i2
60 X 81 X

its general term

i 6Cr26*1” (_3)r X12—r _L 6Cr267r (_3)r 1220*4]‘
60 81

for term independent of x, r for ISt expression

is 3 and r for second expression is 5
.. term independent of x = — 36

SET

Ans. (4)

Let n(A) = number of students opted
Mathematics = 70,

n(B) = number of students opted Physics =46,
n(C)=number of students opted Chemistry= 28,
n(A N B) = 23,

nB NC) =9,

n(A N C) = 14,

nAnNnBnNC)=4,

Sol.

Sol.

Now n(A U B U O)
=n(A) +n(B) +n(C)—n(AnB)-n(BN C)
-nANC)+n(AnBnOC)

=70+46 +28-23-9-14+4=102
So number of students not opted for any course
= Total - n(A U BuU C)

=140 - 102 = 38

Official Ans. by NTA (3)

Let population = 100

n(A) = 25 A B
n(B) =20
n(AnB) =8
n(ANB) =17

n(ANB) =12

ﬂ><17+ﬂ><12+ﬂ><8

100 100 100
51 +48+4=139
Official Ans. by NTA (1)

y

forA=C,A-C=4¢
=¢ B

But A B

= option 1 is NOT true

Letx € (Cxe(CUA)N(CUB)
= xe(CuA) and Xe(CuB)

= (xeCorxeA) and (xeCorxeB)
= xeCorxe(ANnB)

=> xe€eCorxeC (asAuBcO)

=>xeC
= (CUA)N(CUB)cC €))
Now xe C = xe(CUA) and xe(CUB)
= xe(CUA)N(CUB)
= Cc(CUA)N(CUB) )
= from (1) and (2)
C = (CUA)n(CUB)
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= option 2 is true

Let xeA and x 2B
= xe (A-B)
=>xeC

Letx € A andx € B

= xe(AmB)

(asA-B c O

=>xeC (asA AnB cO)
xeA=xeC
=AcC

=> Option 3 is true

as Co(ANB)

Hence

= BNC2(ANB)
as ANnB=¢

BNnC=#=¢
=> Option 4 is true.

=

RELATION

Sol.

Sol.

Ans (3)

A={xez: 2(x+2)(x2—5x+6) =1}

2(x+2)(x2—5x+6) =20=x=-2273

A={-2 2,3}
B={xeZ:3<2x-1<9}
B=1{0,1,2, 3,4}

A x B has is 15 elements so number of subsets

of A x B is 215,
Official Ans. by NTA (1)

f(x)=log, [“—"}lxkl
1+x

1
2xX
=/n
f(1+x2)

=/n [ﬂj =2/n
(x+1)

Official Ans. by NTA (1)
fx)=a*a>0

1-x

‘ =2f(x)

1+x

X

_a"+a”‘+a"—a’
2

f(x)

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

:fl(x):a za

:>f1(x+y)+fl(x—y)

a¥ +a™ a7 4aw
2 2

:—(ax Zax)(ay +a*y)

=fl(X)X2fl(Y)

=210 f1(¥)

Official Ans. by NTA (2)

From the given functional equation :
fx)=2* VxeN

patl g pat2y | 42310 - 16210 _ 1)
28 (24 2%+, 4219 = 16210 - 1)

L 2(2°-1)
2 .f=16(2‘° ~1)
¢l =16 =2*
a=3

Official Ans. by NTA (1)

X2

1-x?

Range of y : R —[-1,0)

for surjective funciton, A must be same as
above range.

Official Ans. by NTA (3)
4-x220;x3-x>0
xx-1D)xx+1)>0

y:

X=%+2

-1 0 1
s Dre (-1,0) U (1, 2) U (2, )
Official Ans. by NTA (3)
gS) =1[-2, 2]
So, f(g(S)) =10,4] =S
And £(S) = [0, 16] = f(g(S) = f(S)
Also, g(f(S)) = [-4, 4] = g (S)
So, g(f(S) = S
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13. Official Ans. by NTA (4) 1 1
Sol. Let2x=t fzo(J(;D T1-x
S5+t—1=-2t (1t
= t-1]=(*-2t-5) I U
EOR (s
From the graph ) T 1ox 1-x x-1
gt
1
= t>0 — X 1
3 N X % Py J = = = f3
\ oW (X) l_l 1—x (X)
f(t) X
}\]/ Ans. (1)
So, number of real root is 1. £(x) 22[1+ 1 j
14. Official Ans. by NTA (3) X=
2
1- X2 f'(X) B 2
Sol. f(x) = Jx , g(x) = tanx, h(x) = T (x—1)
= f is one-one but not onto
fog (x) = Jtanx Ans. (4)
1—tanx n+1 .
— i — n is odd
hofog (x) = h(+/tanx ) = |+ tonx fx)=1 2
n/2 niseven
- —tan| Z-x
- 4 n+1; nisodd
71' gx)=n-(-1) n—1: niseven
= tan| ——
00 = tan[ Z-x) o
5; n 1S even
d)(—) =tan (E—Ej =tan (——) =—tan— f(g(n)) =
3 43 1 12 _n+1; n is odd
2
_ ) . 1z
= tan(n _E) =tan-——- . many one but onto
15. Official Ans. by NTA (2) Option (4)
Ans. (2)
Sol. [_lH_l_L} {_l_ﬁ} £(0) =0 & f(x) is odd.
L 3 3 100 3 100 Further, if x > O then
(-1)67
fx)=——c (0 1}
[_l_ﬂ} +[_1_2}=_133 x+l 2
3 100 3 100 X
-2(33)
11
FUNCTION Hence, f(X) € 55
1. Ans.(1) Ans. (Bonus)
. 1 1 1-
Givenf;(x)= —,f,(x)=1-xand f3(X)= 0<x<1
X 1-x 1 |X - 1| X
(f,oJ0f,)(x) =1, () === ke
2 1 3 x>1
X

fo(3(£(x)) =1£; ®)
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Sol.

Sol.

y

\

N
X

= f(x) is not injective

but range of function is [0,00)

Remark : If co-domain is [0,00), then f(x) will
be surjective

Ans. (1)

f(k) =3m (3,6,9,12,15,18)

for k =4,8,12,16,20  6.5.4.3.2 ways

For rest numbers 15! ways

Total ways = 6!(15!)

Official Ans. by NTA (1)

f(x)=log, [“—"}lxkl
1+x

2X

1_
2x 1+2x>
=(n| — X=X
f(1+x2) n 2x

1+
1+ x?

:/@n(“‘”ijﬂ@
(x+1)

Official Ans. by NTA (1)
fx)=a*a>0

1-x

=2f(x)

1+x

_a"+a”‘+a"—a”‘
2

f(x)

X

a +a

= fi(x+y)+fi(x=y)

~a™+a’™ a+a?
2 2

(a" +a”‘)

—T(ay +a’y)

=fl(X)X2fl(Y)
=2f1(x) f1(y)

9.

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

Official Ans. by NTA (2)

From the given functional equation :
fx)=2* ¥VxeN

patl g pat2y | 42310 = 16210 _ 1)
28 (24 2%+...4219 = 16210 - 1)

2.(2" -1
2, ( ) = 16(2‘0 1)
1
2a+1 =16 = 24
a=3
Official Ans. by NTA (1)
y 1-x?

Range of y : R —[-1,0)

for surjective funciton, A must be same as
above range.

Official Ans. by NTA (3)
4-x2£0;x3-x>0

Xx==2 x(x-1)(x+1)>0

-1 0 1
S Dre (-1,0) U (1,2) U (2, o)
Official Ans. by NTA (3)
g(S) =[-2,2]
So, f(g(S)) =10,4] =S
And f(S) = [0, 16] = f(g(S) = f(S)
Also, g(f(S)) =[-4,4] = g (S)
So, gf(S) = S
Official Ans. by NTA (4)
Let2x =t
S5+t—1=-2t
= t-1]=(*-2t-5)

g(0 ()
From the graph

}\]/f(t)

So, number of real root is 1.

g(t)

>0

>
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14. Official Ans. by NTA (3)

1_ 2
Sol. f(x) = Jx, g(x) = tanx, h(x) = 1+§2
fog (x) = V/tanx
1—tanx
hofog (x) = h(+/tanx ) = L+ tanx

= —tan| ——X
4

d(x) = tan (% - xj

s T n T T
(I)(—) =tan (———j = tan (——j =—tan —
3 4 3 12 12

( nj llx
=tan| T—— |[=tan——
12 12

15. Official Ans. by NTA (2)

Sol. |:_li|+|:_l_L:|+ +|:_l_ﬁ}
L 3 3 100 7L 3 100

-2(33)

+ .+[—l—2} =-133
3 100

INVERSE TRIGONOMETRIC
FUNCTION

1. Ans. (1)

COS(COS i]j — COS(Sin_l_j
4x X

i B 9x*—4

4x 3x

LIS

16

5 145 145

= X =—

16x9 12

2.

Ans. (1)

AN

/I n'\/zn/>c’10

x = sin~1(sin 10) = 3® — 10

ANVAN

BEEEEERT

y = cos !(cos10) = 4 — 10
y—X=T1
Ans. (3)

cot(icot' (I1+n(n+ 1)]

n=1

19 19
cot(Zcotl(n2 +n+ I)J — cot [Ztan'l

1
) = 1+n(n+l)j

19

Z (tan'(n+1)—tan ' n)

n=1

cotAcotf+1
cotf—cotA

1
1(20)“ 2
(Where tanA=20, tanB=1) 1 19

20

cot (tan~120 —tan-1 1) =

.. Option (3)

Ans. (3)

cot-1x > 5 (reject), cot1x < 2
. X > cot2

. X € (cot 2, o)

Ans. (4)

tan-1(2x) + tan~1(3x) = n/4

- 5x
1-6x*

=6x24+5x-1=0

1

1
:—]_ X=—
X or 6
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6.  Official Ans. by NTA (1
yNTA Q) (\/1+y4 —1)(\/1+y4 +1)
3 1 — lim
. =_’t == Ty
Sol. - cosa 5 an 3 Y0 y4[m+\/§j(m+l)
4
= tano=— ) 1+y* -1
3 lim
=7y (e o2 (i )
g3 3 _9
= tan(o B)—1+41—13 i 1 _ 1
33 20 («/1+\/1+y4 +\/§)(\/1+y4 +1) 2
— sin(a—p)=—— Ans. (1)
5v10
L. B_Sin_l( 9 J lim x([x]+|x|)sin[x]
—R = _— x—0"
510 X
7. Official Ans. by NTA (3) o
Sol. cos~x — cos™! % =a [x]=-1=> lim x(=x—1)sin(-1) — _sinl
x—0" —X
cos(cosIx — cos—lg) = COos O |X| =X
[ .2 Ans. (4)
= xx%+\/1—x2 l—yjzcosoc
)2 2 (1—|x|+sin|l—x|)sin(n[1—x])
- (cosa——yj =(1—x2) - lim 2
2 4 xo>1* [1—-x|[1-x]
2
x> +2— — xy cosa = 1 — cos2a = sinZa (A-x)+sin(x=1) . (=&
4 —lim sin (—(—Dj
8.  Official Ans. by NTA (3) ot (x=D(=D 2
. (12 . 13 in(x —
Sol. sin 1(E)—sm l(g) — lim (1—%1)}(—1): (1-1)(=1)=0

sin”' (x\/l—y2 —y\/l—xz)

: 1(33) l(56) T l(56)
=sin | — |=cos” | — |=——sin | —
65 65/ 2 65

LIMIT

1+41+y* =2

x>t (X -1)
Ans. (4)
. 2 . 2
RHL. =lim tan(nsm X)+(|§| Sln(X[X]))
x—=0" X

(asx > 0t= [x] =0)

tan(msin® x) + x>
2

x—0" X

.2
_ i 20SITX)

x—0" (Tcsin2 x)

tan(msin® x) + (—x +sin x)*

LHL. = lim >
x—0" X
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(asx > 0= [x] =-1)

1 tan(nsinzx) nsin® x (_1 smxj2 .
x>0+ qsin’x X2 X

R.H.L. # L.H.L.

Ans. (4)

x tan’® 2x

im ——=1lim =1
x>0 tandxsin® X x-0 (tan4xj [sin2 Xj )
4x 5 |X
4x X
Ans. (3)
. cot’ x—tanx
lim ————
x—n/4 T
cos| X+—
( 4J
(1-tan*x)
on/4cos(x+m/4)
2
2 lim (1-tan” x)
on/4cos(x+m/4)
cos’x —sin’x 1
im - 3
x->n/4 COSX—SINX coS™ X
V2
4\/_ hm (cos X+sinx) =38
Ans. (3)
lim Jr —+/2sin ' x \/_+\/2SHI X
xoh J1-x +\/2s1n X
2(“ —sin! XJ
) 2
lim

PN m(ﬁ + M)

li 2cos 'x 1
im

> J1-x N
Put x=cos0
lim __ 20 1L _ 2

050" \ESin(gj 2r \n

8.

Sol.

Sol.

10.

Sol.

11.

Sol.

Official Ans. by NTA (2)

588 )

X
lim
x>0 1-cosx
)
12.(242
()(1 2) o
2

Official Ans. by NTA (4)

JX (1* form)

lim F(3+x)-f(2—x)-f(3)+£(2)
AP x(1+£(2-x)-£(2))

using L'Hopital

£(3+x)+f'(2—x)
x)-£(2))

N eiig(l)—xf'(Z—x)Jr(Hf(z—

F(3)+1(2)
=e ! =1

Official Ans. by NTA (4)

0= (]| X

(x)=[x] L}

lim f(x) = lim [[[x] —Fm —4-1=3
X—4+ Xx—4+ 4

hm f(x)— hm [[X]_Zj 3-0=3

f(x)=3
*. continuous at X = 4

Official Ans. by NTA (4)

xt—1

3
lim XL i X LS
x>l x—1 x—k X -k

K +k*+k?

= lim (x +1)(x* +1) = -

= k=28/3
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12. Official Ans. by NTA (1) 3.  Official Ans. by NTA (1)
2
Sol. lim X -ax+b =5 Sol. .. function should be continuous at X = z
x—l x—1 4
l-a+b=0 ..(1) i
2—-a=>5 ...(i1) . limf(x)=f(—j
—a+b=-7. oo 4
13. Official Ans. by NTA (2)
Sol. Rationalize lim V2cosx — 1 _x
N e
. 2 . ) =T cotx—1
' (x+251nx)(\/x +251nx+1+\/sm x—x+1) 4
lxl—rg x?+2sinx+1—-sin’x +x -1 ) —\/Esinx
; (x+2sinx)(2) = 11_{2_0056(;2,( =k (Using L'H ¢ pital rule)
mm 4
x-0 x* +2sin X —sin® X + X
0 lim+/2sin’ x =k
0 form using L' hospital e
3
_ (1+2cosx)x2 2x3 _, kzﬁ(ij _1
li = =
= xllxl)2x+200sx—231nxcosx+l = (2+1) \/5 2
14. Official Ans. by NTA (1) 4.  Official Ans. by NTA (1)
Sol. Maxima of f(x) occured at x =2 i.e. o0 = 2 .
Minima of g(x) occured at x =-11i.e. B =-1 7 g
L (-D)(x=2)(x=3) 1 Sol.  f(x)—
o lim =—
=2 (x-2)(x-4) 2 — bjr — x| +3;x>5
CONTINUITY aln—5|+1=b|5—n|+3
1. Ans. (4 aS-n)+1=b5-m)+3
5 if  x<I (a-b)(S-m=2
a+bx if 1<x<3
fX)=p1sx if 3<x<5 A_bo_2
30 if x>5 5-7
5.  Official Ans. by NTA 4)
f(1)=5, f(1")=5, f(1H)=a+b
f(3)=a+3b, f(3)=b+ 15, f{(3*)=b+ 15 Vx+x2 —Jx J+x-1 1
Sol. RHL= lim = lim =—
f(5)=b+25; f(5)=30 f£(5)=30 x—0* % x—0" X 2
X
from above we concluded that f is not
continuous for any values of a and b.
2.  Official Ans. by NTA (4 i i
icial Ans. by €)) LHL:limosm(pH)XHmX=(p+1)+1:p+2
—(x+1) , -1<x<0
X , 0<x«l1 for continuity LHL = RHL = £(0)
Sol. f(x)=1 2x , l<x<2
x+2 , 2<x<3 31
x+3 ., x=3 :(p,q)=(75j
function discontinuous at x =0,1,3
4 L 4
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DIFFERENTIABILITY

Ans. (4)
£ = fy)l < 2[x — y[*2
divide both sides by |x —y|
10)-5()
Xy
apply limit x — y
F<0= f(y)=0
= fly)=c= f(x) =1

S2.|x—y

|1/2

1
[rax=1
0
Ans. (3)
8+2x, 4<x<-2
x2, —2<x<-1
fx)=1]x], -1<x<1
x2, 1<x<2
8-2x, 2<x<4
NS +
S v
: 2 Pl
' X N
A\ y=x
: N
§ \%‘f/$§
I 1 2 4

f(x) is not differentiable at x = {-2,-1,0,1,2}
=S={2,-1,0,1, 2}

Ans. (1)
f:(-1,1)>R

f(x):max{—lxl, —ﬁ}

.

o (0

Non-derivable at 3 points in (-1, 1)
Option (1)

4.

Sol.

Sol.

Ans. (3)
f(x) = sin|x|-[x| + 2(x — ) cosx
.+ sin|x| — || is differentiable function at x=0

~k=¢
Ans. (1)
3n
4
Ans. (4)
1 , —2<x<0
fx)|=11-x> , 0<x<l1
x*-1 , 1<x<2
and f(]x|) =x2 -1, x € [-2, 2]
x? , x€[-2,0)
Hence g(x)= 0 , x€[0,]
2x*-1) , xe€[l,2]

It is not differentiable at x = 1
Official Ans. by NTA (3)
fx)=15-|x-10,x e R
X)) = 15— |f(x) ~ 10]
=15 |15 - |x — 10| - 10|
=15-|5-|x - 10|

(5,15) (}5’15)

(10,10)

/ (5,0): (15:,0) \

x =35, 10, 15 are points of non differentiability
Aliter :

At x = 10 f(x) is non differentiable

also, when 15 — |x — 10| = 10

=x=515

.. non differentiability points are {35, 10, 15}
Official Ans. by NTA (1)

]| f©)]

! =1
gl h—0 h
. |f(c+h)] . |f(c+h)—f(c)|
= lim———— = lm——*~
h—0 h h—0 h
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f(c+h)—1f(c)
h

[b]
h

lim
h—0

lim|f'(c)|m=0, iff'c)=0
h—0 h

1.e., g(x) is differentiable at x =c, if f'(c) =0

METHOD OF
DIFFERENTIATION

Ans. (4)

d
& 3sec’t
dt

d
—y=3560ttant
dt

dy tant .
— =——=sint
dx sect

d’y dt
—= =cost—
dx? dx

cost _cos3t 1 1

322 62

“3sec’t 3

Ans. (2)

fx) =%+ x2f(1) + xf'(2) + f"3)

= f'(x) = 3x2 + 2xf'(1) + f"(x)
= f"(x) = 6x + 2f'(1)

= f"(x) =6

put x = 1 in equation (1) :
() =3+211) + ')
put x = 2 in equation (2) :
') =12 + 2f'(1)

from equation (4) & (5) :
=3 - f'(1) =12 + 2f'(1)

= 3f'(1) = -15

= f1H)=-5 = f'2)=2
put X = 3 in equation (3) :
f'3) =06

LX) =x3-5x2+2x+ 6
f2)=8-20+4+6=-2

..(2)

3.

Sol.

Ans. (3)
Differentiating with respect to x,

X.L.l+ /m(fnx)—2x +2y.d—y =0
/nx x dx

at x = e we get

dy dy 2e-1
1-2e+2y—=0 - =
© ydx = dx 2y

d 2e—1
Yo L y(e) =4 +e’
dx 244 4¢?

Ans. (4)

(2x)2Y = 4e2x-2y
2y/n2x = (n4 + 2x - 2y

X+/n2

Y+ in2x

(1+£n2x)—(x+£n2)l
y'= %

(1+¢n2x)’
/n2x—/n2

(14 ¢n2x)? =| 20X =02
y'( ) [ " }

Ans (1)

f'(x)

F(x) =1VxeR

Intergrate & use f(1) =2
f(x) = 2ex! = f'(x) = 2ex-!
h(x) = f(f(x)) = h'(x) = f'(f(x)) f'(x)
h'(1) =1'((1)) £'(1)
=1(2) (1)
=2e-2=4e
Official Ans. by NTA (4)
V3

1.
——COSX +—sinx
2 2

Consider cot™!

—sinX ———sinX
2 2

. T

sim| X+ —
[ 3j

T

COS| X+ —
[ 3j

=cot™
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Sol.

Sol.

Sol.

ALLENR .

=cot™ tan(x+£] :E—tan"1 tan(x+£)
3 2 3

Official Ans. by NTA (2)
y = fFFE)) + (F(x))?

j—z = f'FEENSFENS(X) +2f(x)f'(X)
= (MM +2f(D)f'(1)
=3x5%x3+2x1x3
=27+6

=33

Official Ans. by NTA (4)

fog(x) = (-x) = (fg(a)) =-a=b
(fg(x)) =-1= (fg(a))' =-1=a
Official Ans. by NTA (1)
ey=xy=¢e

differentiate w.r.t. X

eyd—y+xd—y+y:0

dx dx
dy y dy _ 1
—(x+e&)=-y ., — =——
dX( )=-Y, Y PR

again differentiate w.r.t. x

2
e’ .H_’_d_y.ey .d_y+x

2
1 > 1 1 .d_y+d_y+d_y:O
X X X

dx? dx dx

10.

Sol.

2 2
(x+ey)d Y (d_yj -ey+2d—y=0

_2 +
dx dx dx

2
ed—}zl+i2e+2(—l}=0
dx® e e

dy_1

dx* &’

Official Ans. by NTA (4)

f(x):tan_l(sinx—cosxj

sin X + cos X

[ tanx—1 b i
=tan =tan | tan| X ——
tanx +1 4
T T T
o X—— €| ——,—
4 ( 4 4)

o f(x)=X—Z

X 1

— its derivative w.r.t. — is —— =2
2 1/2

INDEFINITE INTEGRATION

(1or 3
Put(x2-1)=1
= 2xdx = dt

Izlf }l—cost dt
29 V1+cost

= l I tan (1) dt
2 2
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X7
AsfO =0, 1) =0
1
=7
Ans. (3)
J-(sm 06— 31r111+19)e”"(:059de

1 jlln
son-lpy
sin" 0 4o

Isine(l -

sin"*'
Put 1— =t
u . n—l e
So (n nl) cos0do =dt
sin

1 1/n
— " dt
Now - —1-[( )

i+1
(-1 21 4
n

l+1
I (1— . 1_1 Jn +C
(n-1) sin"" 6

Ans. (1)

J.xs e dx =ie4"3f(x) +c
48
Putx3 =t
3x2dx =dt
Ix3 e x2dx
1 h
—|te T dt
Al
4t 4t
Loe” e
3l 4 4
—4t
—e—[4t +1]+c¢
48
_ —4x3
[4x° +1]+c¢
48
oo f(x) = -1 —4x3
Option (1)

(From the given options (1) is most suitable)
Ans. (2)

j“lszdx=zyxﬂ41—x2fn+c
X

|X| 5

dx>

1 d -2
Put ——l=t = —="=
X

dx x
Case-1x2>0
3/2

1 t
——|Jtdt = ——+C
2j\/' = -+

Case-II x <0

(Vimx2)

F N +C

We get

A(X) =

, m=3

-1
27x°

-3x°
(Ax))" =
Ans. (1)

V2x—1=t=2x-1=t> = 2dx = 2t.dt

t? +1

1 ! 243
.[\/)2(: 1 j 2t tdt:jt; dt

Ans. (2)
I= Icos(ﬁ nx)dx

I=cos(Inx).x + Isin(ﬁ nx) dx

cos(/nx)x +[sin({nx).x — Icos(/@ nx)dx]

1= %[sin(f nx)+cos(/nx)]+C
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8.

Sol.

10.

Sol.

Ans (2)

J- 3x +2x!"
Qx* +3x* +1)*

3 2
L N4
3 1
2+ —+—

2+i+L
Let X2 X4 =t

J

12

1edt 1

— === +C
27tt e = 6(2x* +3x* +1)°
Official Ans. by NTA (3)
. 5x . 5x X
sin— 2sin——cos—
I 2 dx =I 2 dx
. X . X X
sin — 2sin—cos—
2 2

sin 3x + sin 2x
_eindxsindx

sin X

3sin x —4sin® x — 2sin X cos X
=I - dx
sin x

= I(3—4sin2 X +2cosx)dx
= I(3—2(l—cos2x)+2cosx)dx

= I(l+ 2c0S2X + 2cosx)dx

=X + 8in2x + 2sinx + ¢
Official Ans. by NTA (4)

jﬁ =xf(x)(1+x°)" +¢
+X

X

3= xf(x)(1+ xé)”3 +c

J- dx

Lett=—6+1
X
dt=_—?dx
X
ledt 1,
e

11.

Sol.

12.

Sol.

13.

Sol.

s )=

S

Official Ans. by NTA (4)

dx
1=
'[ (sin x)4/3 (cos x)Z/3

IZJ' dx

. 4/3
sin X 2
.COS™ X
COS X

sec” x
- I:J.W dx

put tanx =t = sec2xdx = dt

_ dt _—3
- 473 = I_F+c
-3
= I=—1/3+C
(tanx)

Official Ans. by NTA (4)

J.L =2—17J.cos2 0do

((x-17 +9)

(Put x—1= 3tan0)

s1n29j+c

é.“(l-i-COS 29)d6 =i[6+ 5
3(x—1)

54
i(tan_l(x_lJ+ 7 J+C
54 3 X~ —-2x+10

Official Ans. by NTA (1)
Let x2 =t 2xdx = dt

1 _ _
:—[—tz.e Ly _[2t.e t.dt}
2

Leo
= —|t e dt
2.'.

= l (—tz.fft ) + (—t.(ft + J.l et .dt)
2
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2t 2 e*°*(sec x tan x f(x) + (sec x tan x +sec” x))
e _ _ e -t
== —te’'—e = ( ! IJ = esec X . gec X tan X f(x) + esex f '(x)
f'(x) = sec?x + tan X sec X
:(—g—XZ—IJC_X2+C = f(x) =tan X + sec X + C
DEFINITE INTEGRATION
4
o) =—1-x2- > + ke 1. Ans. (4)
n n/2 n
fork =0 I\cosx|3 dx = I cos® xdx — I cos’ x dx
0 /2
1 > cos3x+3cosx t [ cos3x +3cosx
g =-1-1--=-3 f( jdx-j(—jdx
0 /2 4
14. Official Ans. by NTA (1) 1 [/sin3x . Y2 (sin3x . )
X :Z 3 +3sinx = T+3smx
— 0 /2
Sol. J‘2)i 1dx
=— [—+3J—(0+0)—{(0+0)—[—+3)}
1 4|1\ 3 3
2X_72
I : Xl dx 4
2. Ans. (1)
x’ +l =t “J/-3 tane ﬂf sme
X
\/_ \/sece \/_ \/cose
1
(2x——2)dx=dt 1 /3 \/5 1
» SRR P e A 1
" 2k ok (ﬁ J
IT = (n(t)+C ]
i itis 1l ——==>k=2
| given 1t 18 NG
=£n(x2 +—)+C 3. Ans.(2)
X Let f(x) = x2(x2 - 2)
15. Official Ans. by NTA (3) \ /
sin(X+a
Sl J«tanx+tanadxzj | ( )dx _ 2Wﬁ
‘ tan X —tan o sm(x—a)
As long as f(x) lie below the x-axis, definite
Letx—a =t integral will remain negative,
:>J‘Sin(t.—‘rza)dt=ICOS2(1dt+ICOt(t)Sin20,dt so correct value of (a, b) is (—/2,4/2) for
sint minimum of I
= t.cos20c+€n|sint|.sin2a +C 4. Ans.(4)
= (x — a) cos2a + In|sin(x — a)|.sin2a + C B dx
16. Official Ans. by NTA (4) I= f X+ Isinxl <4
2

Sol.

I seeX (gec X tan X f(X) + (sec X tan x + sec” x) dx

=esecx f(x) + C
Diff. both sides w.r.t. 'x'

]-1 dx

= +

J-2-1+4
2

© dax . d Podx
J or0rat]
J-1-1+4 30+0+4 1+0+4

L 4




JEE (Main) Examination— January & April 2019

ALLEN .

1

- 0 1 g
oo i o
LAFIRE A I I o
2
e E Loy Lol E
2) 2 4 52

-20+10+5-4 +@
20 10

-9 3¢

—_ +_

20 5

Option (4)

Ans. (2)

X 1 1
fdt=x>+|t*f()dt | = |=7?
.([(t)t X +'x[t (t)dt [J

Differentiate w.r.t. 'x'
f(x) =2x + 0 — x2 f(x)

2x (14+x7)2-2x(2x)
f(X) :1+X2 = f'(X) = (1+X2)2

2x* —4x*+2
Fe=—17%7

(22l ) s
(2j ( 1}2 25 50 25

1+Z 16

Option (2)
Ans. (4)

2 sin?x
1= '[ dx
2

gz

BISIEREE

10.

2( sin®x sin® x
1:[ + dx =0
HE AR
o | —|+— —=1—|—|+—
n] 2 n] 2
Ans. (1)
I=1‘c/4 dX

. 5 5
6 s1n2x(tan X + cot x)

/14
1 "¢ tan* x sec? xdx

T2 (14t x) S5y —
2 5 (1 +tan" X) Put tan°>x =t

1 ¢ dt 1(=n L1

I[=— >=——| ——tan ——=

10 7.1+t 10\ 4 93
%)
Ans. (2)

1= joaf(x) g(x)dx

1= J;f(a —x)g(a - x)dx
1= j;f(x)(4 — g(x)dx
I= 4j;f(x)dx -1

— I= ZJ;f(x)dx
Ans. (4)

J‘(i) log, x.dx — -[(Ej log, x.dx
1\ € 1\ X
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=~Je(u)d(u) =—f(x)

= f(=x)=~f(x)

= f(x) is an odd function

Also f(5 +x) = g(x)

F5=x) = g(=x) = g(0) = (5 + %)
= f6-x)=f5+x)

Now

. ALLEN JEE (Main) 2019 Topicwise Solution of Test Papers
11. Official Ans. by NTA (4) =f(x=5)-f(-5)
5 — % c08x =—f(5-x) + f(5)
Sol. £(/(0) = n(f(x) = n[ 3202 = £(5)~ F(5+%)
2+ X.cos X
e (Z—X.cosx) - ,[f ,[ )dt
I= j In| ——— |dx S+x S+x
I 2+ X.coS X
13. Official Ans. by NTA (3)
n/4
_ I(ﬁn(z_X’COSX)+£n(2+X'COSXj dx R
0 2+ X.COS X 2 —X.cosX Sol. I= I+dx
¢ SINX +cosx
n/2 /4
= I (0)dx =0=1log, (1) - KI sir'l3 X + cos’ X dx
0 ¢ sinX+cosx
12. Official Ans. by NTA (1)
n/4
X = I(l—sinxcosx) dx
Sol. f(x)=[g(t)dt g

14. Official Ans. by NTA (3)

f(x)

I 2t dt

lim—¢
Sol. "D 5
L Hopital Rule

26 (x)f (%)

lim

x—2

15. Official Ans. by NTA (3)

=2f(2)=f'(2) =12f (2)

27
Sol. 1= j [sin2x(l +cos3x):|dx

([sm2x+sm2xcos3x] [ sin2x — sm2xcos3x])

O‘—.:l

— I—dx=—n
0
16. Official Ans. by NTA (3)
L 1(n+r I3
li —
Sol. nﬂoén( o )

1/3 (24/3 1)

o'—,»—a
.[;
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17.

Sol.

18.

Sol.

19.

Sol.

ALLEN .

Official Ans. by NTA (1)

1
1= dx
'[cos2/3 xsin!/3 X.sin x
2/3
t
:I an 3 X.sec2 x.dx
tan” x
sec? x 5
I A dx {tanx = t, sec’xdx=dt}
Cfdt 13 B 3((1/3)
TR T 3
= I = 3tan(x)"1/3
n/3
3
=1= 73 =-3
(tanx) 6 (\/g)

_ 3[31/3 _31%} — 3716 _ 35/6

Official Ans. by NTA (1)

/12
" cot xdx

'([ cot X + cosecx

w2 ZCoszi—l
2

) X
2cos” —

1 1
—[n-2 m=—,
2[ ] 2
mn = —1

Official Ans. by NTA (1)
i 1

I=|xtan| ——————|d
!X an(1+x2(x2—l)J *

—1))dx

1
I= J‘x(tanfl x% - tanfl(x2
0

x2=t= 2xdx =dt

20.

Sol.

21.

Sol.

Izéi‘(tanlt—tanl(t—l))dx
11t “rdt 11t -1 dt
— 5-[ an —5.([ an (t—1)

1 1 1
_ lj'tan’l t dt —ljtan*1 dt = .[tan*1 dt
2 0 2 0 0

tan-t=0 => t=tan O
dt = sec?0d0

T[/4

J‘O‘seczede

n/4

I=(0.tan 9)|g/4 - .[ tan 6 dO
0

n/4

(% - 0) —In(secH)

0

=—(nv2-0)

E—l€n2
4 2

Official Ans. by NTA (4)

f(x)
j 4t°dt

hm g(x) =lim-¢

x—2 X —

—lim 4.£7(x)-f'(x)

x—2 1
=432)f'(2) =18
Official Ans. by NTA (4)

“W(x+a+l)-(x+a)
s (x+ot)(x+(x+1)

S+l 2a+l) 9
a2 20 | 8
> a=-21

dx =(lin|x+0L|—!in|x+ot+1|):+l
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TANGENT & NORMAL

1. Ans. 4)
Point of intersection is P(2,6).

Also, m; = (d—y) =2x=-4
P(2,6)

dx
dX P(2,6)
. _|mymmy ) 8
- tan 8] = l+mm,| 15
2. Ans(4)
y=x2-5x+5

dy 7
—:2 — :2 = —
ix X—-95 =X 2

-1

T
atx = —,y=—
2’V T

. 7 -1).
Equation of tangent at (E Tj 1s2x—y —2749 =0

Now check options

1
X = _—;
8’y

3. Ans.(3)
y—x32=7(x>0)

g ZEXI/Z
dx 2

el 2

1
=,7
2 A>(2, j

_x3n
T -1

&

—X

2

zzl_x

2
3x2=1-2x
3x2+2x-1=0
3x2+3x-x-1=0

x+1D)Bx-1)=0

3
_-X
2

Sol.

Sol.

. x =-1 (rejected)

1
X==
3

l 3/2

y:7+x3/2:7+(§J
o (11)(1) 11
AB ™ 2 3 3 36 27
_ f3+4

O%x12
_ /L_l\ﬁ
“ V108 6\3

Option (3)

Official Ans. by NTA (3)
fHy=1-1-2=-=2
fH)=-1-1+2=0

__f=fCD _2-0__
1+1 2

oy

=3x2-2x -2

3x2 -2x -2 =-1
=>3x2-2x-1=0
=>x-D3x+1)=0
=>x=1 1
T3

Official Ans. by NTA (2)
y=x"+ax-b

(1, =5) lies on the curve
—-5=1+a-b=>a-b=—6 ... (1)
Also, y' = 3x%> + a
Ya,-.s5=3 +a (slope of tangent)
“+ this tangentis Lto x+y+4=0
= B+a)((l)=-1

=a=-4 .34

By (i) and (i1)) :a=-4,b =2

Ly =% —4x -2,

(2,-2) lies on this curve.




6.

Sol.

Sol.

Sol.

JEE (Main) Examination—January & April 2019 ALLEN .
1 r 1. Ans.(4)
RARCIY x d-x
f(x) - 2 2 B 2
) Va?+x*\[b?+(d—x)
f ZE a’ b’
f'(x)z ) 23/2+ 23/2>0VX€R
. (a?+x) " (b2 +(d=x))
V=—nr’h
3 f(x) is an increasing function.
. 2. Ans(3)
V=3™7 f(x) = 3x2 — 6(a— 2)x + 3a
f(x)20V x e (0, 1]
ﬂzi(g,h)z[ﬁj Fx) <0V x e [1,5)
de 12 dt =>fx)=0atx=1=a=35
f(x) — 14 = (x = 12 (x = 7)
s=Taopdndh_ 1
4 dt dt S5m f(x)-14
x-1> ~*~
Official Ans. by NTA (3)
3.  Official Ans. by NTA (2)
V= fn((10+h)3 -10°) Sol. 6(x) = £() + f2 = x)
3 ¢'(x) = f1(X) = f(2 %) ....(1)
Since f"(x) >0
ﬂ=4n(10+h)2ﬁ = f'(x) is increasing V x € (0, 2)
dt dt Case-1 : Whenx>2-x = x>1
dh = ¢x)>0Vxe(l,2)
50 = 2—
20 =4 (10 + 3) dt d(x) is increasing on (1, 2)
dh 1 cm Case-II :Whenx<2-x = x<1
= 4 18min = X <0Vxe 0
Official Ans. by NTA (1) ¢(x) is decreasing on (0, 1)
5 4.  Official Ans. by NTA (2)
dy]  _—7=3 Sol. h(x) =1(g(x))
o) (o2 3] = I () = P(g(0). £00) and F(x) = e*-1
= h'(x) = (et™ 1) g'(x)
Given that : .
= h'(x) = (e""x —1) 2x-1) >0
i3 1
(ocz _3)2 3 Case-1 o¥~*>1and 2x -1 > 0
= xe[l,©) ...... (D)
= 0=023 (@=0) Case-Il o~ <1 and 2x 1 < 0
1
=p== 5 (B =0) :xe{o,%} """ )
|6a + 2| = 19

Hence, x e {0%} U [1,00)
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5.  Official Ans. by NTA (2)

Sol. f(x) = xvkx—x

For T f(x) > 0 3kx—4x2 > 0
kx —x2>0 4x2-3kx < 0
k
-kx <0 4x(x—37) <0

x(x-k) < 0 so x€[0, 3]
3k

3——<0
4
+ve k>4
minimum value of k is [m=4

f(x) = xvkx —x?
=3J4x3-3% =33, M =33

MAXIMA & MINIMA

1. Ans. (3)

£ =3(given)

~h=3cosH6
r=3sin 0
Now,

\Y4 =%nr2h =§(9sin2 9).(3cos9)

dv 2
. —=0 sin0=, [—
o \E

d’v

Also, —
do’

} = negative
sinf= 2

= Volume is maximum,

when sinf=, /z
3
) 2
‘. \/mzlx Slne = g = 2\/575 (in cu. m)

2.

Sol.

Ans. (1)

Let points (%O) , (2, 1),t>0

2
) 3
Distance =,|t* + (tz _E)

:\/t4 -2t +2:\/(t2 ~1)? el
4 4

. . . [5 5

So minimum distance is 1 = -

Ans. (1)

S={xeR, x2+30-11x <0}
={x e R,5<x<6}

Now f(x) = 3x3 — 18x2 + 27x — 40
= f'(x) =9(x - D(x - 3),

which is positive in [5, 6]

= f(x) increasing in [5, 6]

Hence maximum value = f(6) = 122
Ans. (3)

f(a) = 2a(12 — a)?

(a, 12 —a’)

/ (0,0) (a,0) \

f'(a) =2(12 - 3a?)
maximum at a =2
maximum area = f(2) =32
Official Ans. by NTA (1)

y

/
? y =x-2

241t
0(0,0) ( )= (

/ X- ax1s
/

dy . dy _ 1y
dx dX fpoey 2t

g,

we have, 2y.—
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Sol.

Sol.

Sol.

ALLEN .

53
472

So, shortest distance

9 2
_14 4T
NP NG)

Official Ans. by NTA (1)

f(x) =9x4 + 12x3 - 36x2 + 25

f'(x) = 36x3 + 36x2 - 72x
=36x(x2+x-2)
=36x(x—-1)(x+2)

— + -+

Points of minima = {-2, 1} =S,
Point of maxima = {0} =S,
Official Ans. by NTA (1)

r
0

a
h = 2rsin0
a=2rcos0O
v = 1t(r cos)?(2r sind)
v = 271r3cos?0sind

dv_ nr’ (—2005 0sin’ 0 + cos’ 6) =0
do

or tanezL

V2

1
 h=2x3x— =2./3
N V3

Official Ans. by NTA (2)
fX)=Ax+ DE-0)(x-1) = Ax3-Xx)

X

- f(X)=%[X7—7j+u

Now f(x) = f(0)

xt x?
Al ———|+u=
= [4 2} p=p

Sol.

=x=0,0, +./2

Two irrational and one rational number
Official Ans. by NTA (2)

Let ais first term and d is common difference

then, a + 5d =2 (given) (D)
f(d)=(2-5d) (2-2d) (2-4d)
f'(d)=0 d—z§

=0 =d=77

f"(d)<0Oatd=2_8/5
8

:>d=§

DIFFERENTIAL EQUATION

1.

Ans. 3)

x' 3
Soyx2 = 7+Z (As, y(1)=1)

o)
: 2) 16

Ans. (2)

fxy) = f(x). f(y)
f(O)y=1as f(0)=0

= fx)=1

dy

&=f(x)=1

= y=x+c

A, x=0,y=1=c=1
y=x+1

1 3 1 3
=yl = |ty = |=—+1+=+1=3
y@ -"@ i
Ans. (1)

d
g, 3sec’ x.y =sec’ X
dx

2
sec” xdx
3tanx
=c

1LF. = e3J

3 2 3
or y.e* =Isec x.e ™ dx

3tanx

1 tan x
or y.e =§€3 +C .1
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.. Option (1)
Ans. (2)
(x2-y?)dx+2xydy=0

dy _y'-x
dx 2xy
dv

Put = dy vV+X
VX —= —
uty= dx dx

ity

1-x+y

. ALLEN JEE (Main) 2019 Topicwise Solution of Test Papers
Given Solving we get,
n)| 4 2v dx
Al . dv=
y(‘J 3 J.V2+1V J. X
4 1 In(v2+1)=-Inx+C
3 3
. E.e =§e +C (y2 +x2) = Cx
C=ed 1+1=C=>C=2
2 2
y +x"=2x
Now put x = I in equation (1)
4 .. Option (2)
ye? 216_3 N 6. Ans.(2)
3 dy (2x+1j o
1 —+ y=e
y :5—{—66 dX X
2%+ ) gy 2¢1)ax
_ y(—E)—l+ . I.F.zej( X ] =ej( Xj =M™ 2 x
473 So, y(xe**)= Ie_z".xez" +C
Ans. (1) )
= xye™" :Ix dx+C
. 3f(x)
£'(x) =7_ZT (x>0) = 2xye2x = x2 + 2C
1 _
Given f(1) =4  lim xf [lj =9 It passess through (1, 56 2) we get C=0
x—0" X
-2x
dy 3y _Xxe
el =7 =
ix 4 " (This is LDE) 3 )
3 3 3
[F=e* —et ™ x4 = %:%G—ZX (=2x+1)
y x4 = I7 x* dx . .. 1
‘ = f(x) is decreasing in { 7 1
7
2 x¢ 1 —2(log. 2)
a7 X og.2)e
y.X —7.Z+C y(log62)=( g )2
! 1
3 =—log, 2
f(x)= 4x+Cx * 8
3 7. Ans. 4)
f(lj =i+C.x4
XX X-y=t= b 1 &
1 . y= dx dx
lim xf (—J = lim (4+C'X4J =4
TTONRS T N _jum

l I+x-
E ( yJ—XﬂLk given y(1) =1

—m(l)=1+r=>r=-1




JEE (Main) Examination—January & April 2019

ALLEN .

:>/2n(1+x_yJ=2(x—l)

1-x+y

:—ﬁn(l_x+yJ=2(x—l)
1+x-y

Ans. (2)

——===/nXx

Xy =Ix£nx+C

2 2
mx__jl.x_
2 x 2

2

Xy =§/€nx —XT +C, for 2y(2)=2/m2 — 1

=C=0

X X
=—/(nx——
Y 2 4

e
y(e)= 1

Ans. (2)

d -2 )
2 7ey (Given)
dx X

d
A, DA
dx X

szx

X =2

ILF=-¢

4
SoyXi= Ix.xzdx +c=24cC
y

9
hence bpasses through (1, -2) = C= 2

Now check option(s) , Which is satisly by
option (i)

10.

Sol.

11.

Sol.

12.

Sol.

Official Ans. by NTA (2)

dy 2x 1
il y=-5 2
dx \x"+1 x"+1

(Linear differential equation)

LF.= " =41
So, general solution is y.(x2 + 1) =tan~!x + ¢
Asy(0)=0 = ¢=0

tan”' x

X)=
y&) x* +1

T
Yy =—
As, Va. y(1) T

- ﬁ:%m:i

16
Official Ans. by NTA (1)
. g
given =75

d d
i1

1 1
=—fIny=——+c
2 X

passes through centre (1,1)
=c=1

= x/ny = 2(x — 1)
Official Ans. by NTA (4)

x%+2y:x2 :y(l)zl

dy (2 .

a“‘ N Yy=X (LDEiny)
2

IF :ej;dx :e21,’nx :X2

y.(xz) = Jx.xzdx =XT:+C

y(h)=1

1:1+C:C:l—l:g
4 4 4
4
_x2 3
Tt
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13. Official Ans. by NTA (3)

Sol. dy_ ytan x = 6X sec X
dx

= IZX secxdx + Ixz (secx.tanx)dx

y secx = X2 sec X + A

y[Ejzo-y(E):7 = y = x2 + Acos X
3) \e
yO)=0+r=1 ==l

pdx — | tan xdx /11 COS
CJ —e _[ — e(ncosx

—CosXx y = x2 + cos x
y.cosx:j6xsecxcosxdx
: y(EJ_ﬁ+L
y.cosx=6%+C 4) 16 2
y = 3x2sec x + C sec x )
2 y(_E):n_+_
0=3.%.(2)+C(2) 4) 16 2
A2 2 y'(x) = 2x — sinx
0= e m
’ : yv[Ej_E_L
2 2 4 2 2
y(n/6)=3-n—-{i}{i) s
36 (\3) \\W3) 1 3
(—_ﬂj_—_fuL
I W4) 27 h
y 2\/§
14. Official Ans. by NTA (3) y(%j_y(%jzn_ﬁ
dy _ 2
Sol. I (tan x —y) sec’x

16. Official Ans. by NTA (4)

t
Now, put tanx = t = d—=sec2x

X dy
dy Sol. y2dx + xdy = Y
—ty=t
So a Y
On solving, we get yet =et (t-1) + ¢ d x 1
=>y= (tanx _1) + ce—tanx dy y2 y3
=>y0)=0=>c=1 Lo :
—dy -
=y = tanx —1 + e-tanx IF=¢Y =¢?
L L L
So y(—zjze—Q ey-x=jey‘i3dy+C

[y
0

Official Ans. by NTA (2)

d Ty e
Sol. d—y+y(tanx) =2x + x2 tan x xe Y =e y+7+C
X
LF = ejtanxdx zeln.secx —sec X C= _l
€
.y . secx = j(2x+x2 tanx)secx.dx 3 1

X=75"T when y =2
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17. Official Ans. by NTA (1)

dy

Sol. xyd——y2+x3=0
X
5 dy 1dk
t =k=>y—=——
put y Yax  2dx

.. given differential equation becomes

dk + k[—gj =-2x*
dx X

IlF.=¢ * =—

1 1
. solution is k-— = I—2x2 —dx+ A
X X

y2 + 2x3 = Ax?

take A = — c (integration constant)

AREA UNDER THE CURVE

1. Ans. (3)

\/

4

Cry

_ 0

~—

(05_1)

B(O,—S);
v

Equation of tangent at (2,3) on
y=x2-1,isy=(4x-15) (1)
.. Required shaded area

= ar (AABC) —j‘«/y+l dy

3

—(8)2)-3((r+1)")

=8 _16 :% (square units)

3

-1

2.

Ans. (3)
The graph is a follows
Aky P
y=x"+1
A R

y:_xz+y—1 1

j(—x2 + l)dx+ j[(x2 +1)dx =2
-1 0

Ans. (1)
Area bounded by y2 = 4ax & x2 = 4by,

16ab
3

a,b=0is

by using formula : 4a =% =4b,k >0

d 2 2
&Y =(e-e* -2x+e" )
dx |

T:y—e=3e(x-1)

(1’5):2-e+e:36

y=3ex—-3e+e
y=(3e)x—2e

4
[5 26) lies on it

Option (1)

Ans. (2)

x =4y -2 & x2 =4y
>x2=x+2=>x2-x-2=0
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6. Ans.(2) 2 9
Area = [(x+2)=X’ dx ==
-1
\\ 10. Official Ans. by NTA (2)
y
A 4
1 (8,4)
0 3
Sol.
Req. area = j’(xz+2)dx—l53—9+6—£—E M
q. =) 55:3= =3
7. Official Ans. by NTA (2) y2 =2x
VA x-y—-4=0
Sol 3,18)/ (x—4)?=2x
) x2+16-8x-2x=0
x=3 x2-10x + 16 =0
(1,4)P y=4 x=28,2
S y=4,-2
\ (0.0) ' h y’
! ’ A=[|y+4-L|d
X< O R > X J‘Z[y 2 J y
x=1
2[4 3[4
y 2], 6],
Required Area |
| =(8-2)+4(6)——(64+8)
= I(xz +3x)dx + Area of rectangle PQRS 6
0 =6+24-12=18
11 59 11. Official Ans. by NTA (1)
6 +8= i Sol. Required Area
8.  Official Ans. by NTA (2) 1 .
Sol. S(o)={(xy):y’<x,0<x<0} g((“l)_z )dx

Sol.

o 3
A(a)=2[xdx =20
0

x-2)x-1)=0
x=2,-1

y=2
Ya
y=[x+1] (1,2)
W s x
-1,0)
1
x2 2%
-2 In2
0
— l_{_l_i _ +0_L
2 In2 n2
_3_ U
"2 In2
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12. Official Ans. by NTA (3) 2. Ans.(3)
Sol. {(x,y):y?<4x,x+y<1,x>0,y2>0} 1 cost sint
1 , |A|=e't 1 —cost—sint —sint+cost
y=4x :
1 2sint —2cost
=e5cos? t + 5sin?t] Vt € R
; =5et#£0VteR
o' 32v2 1 3. Ans.(4)
3-242 1
A 2xdx+=(1-(3-22))(1-(3-2+/2)) 2 b 1
0 2 A=|b b +1 b|(b>0)
3/293-242
:%%(2&—2)(2&—2) ny
Al=2(2b% +2-b?) —b(2b - 1(b2-b2-1
82 10 |A|=2(2b2+2-b2)-b(2b-b) + 1 (b2-b2-1)
Y |A| =2(b>+2)-b2-1
8 10 |Al=b>+3
a=-,b=——
3 3
13. Official Ans. by NTA (1) b
AGIA) b+=22V3
Option (4)
Sol. 4. Ans. (1)
A is orthogonal matrix
X :>02+p2+p2—1:>|P|:L
1 % B
Area =— =I(V4kx —kx)dx V2
9 4 5. Ans. (2)
=== APJB) =8 and 1Al g = A= 4 ana Bl
Al*|B|=8and — =8 = |A|=4and |B|=—
MATRIX B 2
1. Ans. (1) 11 1
Here, AAT =1 -1BT) =—x—=—
ere, . det(BA-1.BT) 4><4 16
= At=AT= | S e 6. Ans.(4)
1 00
o cos(ne) shl(ne)
Also, A™ = {—sin(ne) cos(ne) P=3 10
. 9 3 1
L ASS0 = 095(50)9 sin(50)0
—sin(50)0 cos(50)6 1 0 0
P’=| 3+3 1 0

o[ &

N | =

_9+9+9 3+3 1

1 0 0
P’={3+3+3 1 0
6.9 3+3+3 1
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r 7. Ans (2)
1 00 1 sin® 1
P" = 3n 0 |A| = —sin® 1 sin 0
-1 —sin® 1
n(n+1) 2 3y 1 ‘
L = 2(1 + sinZ0)
10 0 o [3_75 5_“) Lo iee
P°=[53 1 0 Sla4) 7 =Y
159 53 1 1
. = 0 <sin20 < <
5 0 0 |A| e [2,3)
8.  Official Ans. by NTA (4)
Q= 15 2 0
135 15 2 Sol. put b= % in determinant of A
SHIA I LhS ST ¢’ —6c> +12c -8
sz 15 |A| = N [2’16]
Aliter = (c-2)° € 8, 64]
1 00)(000 ~cel4.0]
9.  Official Ans. by NTA (4)
P=0 1 0|+/3 0 O
cosa —sinao
00 1)19 30 SoL A { _ }
sinot  cosa
P=1+X
A2 coso. —sino || cosa —sina
0 0O | sino.  cosa || sina  cosa
X=/3 0 0 .
cos2a  —sin2a
3 o2 22
sin2o.  cos2a
0 0 O 3 cos20. —sin2a || cosa  —sina
X’=|{0 0 0 |sin20  cos2o || sina  cosa
200 _|cos3a —sin3a
X3=0 | sin30 cos3al
PS =1+ 5X + 10X2 Similarly
Q=P5+1=21+5X+ 10X2 A cos32o —sin32a 3 0 -1
|sin32a cos32a. | [1 0O

200
Q=/0 2 0|+
0 0 2
2 0
=0Q=15 2
135 15

0 0 O
15 0 0|+
15 15 0
0

0

2

0
0
90

0
0
0

o o O

= co0s320=0 & sin32a. =1

= 32a=(4n+1)§,n el
a=(4n+1)6—TZ,neI

ocziforn=0
64

4
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After adding Eq. (1) & (2)

10. Official Ans. by NTA (1)

S P i P = Pl S M | IS AR

. . 2 5
A+B:3_1

{1 14243+, 4n—1] {1 78} AB:[“ ‘2}
= = -1 -4
0 1 1[0 1
-2
= %=78 = n = 13, —12(reject) VECTORS
1. Ans. (1)
1 13 — ST
.. We have to find inverse of {0 1} axc=-b )
(ﬁxE)xﬁz—bxﬁ
1 -13 Y
. {0 1 } = (axc)xazaxb
11. Official Ans. by NTA (4) = (dd)c—(ca)a=axb
Sol. ATA =3I, —a . S
0 2x 2x\(0 2y 1 300 R
2y 'y -yl||2x y -1|=|0 3 0 B N I
11 1 )l2x -y 1) {0 03 T T T O
8x> 0 0] [3 0 0
0 6y> 0]|={0 3 0 So, 2¢=4i-4j-i-]j+2k
0 0 3100 =3i-5j+2k
o I
6y2 =3 = 5 2]
x2 =3/8
y2 =172 [c|= 9.5 - 38_ 19
3 1 4 4 2
"ZiJg;y:iE g
Official Ans. by NTA (3) 2
[B| = 5(-5) 2a(-a) 20 Ans. (4)
:2(12—2(1 25 ‘ ‘ ~ EB B
1+|Al=0 Projection of §, on aZHZM
2 _ — =
o -a-12=0 = b, +b,=2 (1)
Sum =1
Official Ans. by NTA (3) and (d+b)Lc=(a+b)c=0
A=A,B=-B =5b,+b,=—10 ..Q2)
7 3 from (1) and (2) = b; =-3 and b, =5

then ‘B‘z\/m:6

Ans. (2)

4i+(3—M,)]+6k =41 +21,]+6k
=>3-0=20=>20+A =3 ..(1)
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Given 3¢=0

=6+6L +30;-1)=0

=2M +A=-1 L 2)
Now (A, Ay, A3) = (A, 3 = 24, -1 = 2X))
Now check the options, option (2) is correct
Ans. (4)

a=(L—-2)a+Db
B=(4L—2)d+3b

A-2 1
-2 3
3L—6=41-2
L=—4
.. Option (4)
Ans. (3)
[a b ¢]=0
1 2 4
1 A~ 4 |=0
=
2 4 A-1

S A =202 -9L +18=0

= MA-2)-9(A-2)=0
=>A-3(A+3)(A-2)=0
=>A=2,3,-3

So, A =2 (as g is parallel to ¢ for A = £3)

A

=—10i+5]

w A~ =

i
Hence a x¢=|1 2
2 4

Ans. (2)

Angle bisectoris x —y =0

p-(-p)_ 3
N

=[2p-1|=3

=

=p=2o0r—-1

Ans. (3)

p 11

1 p 1{=0

1 1 p

u(p? = D-1(p=1) + 1(1-p) =0
W—-pu—pu+1+1pu=0

Sol.

10.

w-3u+2=0
p=1-3p-1)=0
pu=1Lpu+pu-2=0

M = 1, p_ = —2
sum of distinct solutions =—1
Ans. (2)

(ac)b-(ab)e =%B

& ¢ are linearly independent

o

(All given vectors are unit vectors)

L ArE=60° & Fnb=090°

oo |oe =Bl = 30°
Official Ans. by NTA (2)
Vector perpendicular to plane containing the
vectors i+j+k & i+2j+3k is parallel to
vector

=i-2j+k

Il
—_— = e
N =
W = F

Required magnitude of projection

) ‘(21 +3j+k).G-25+ 12)‘

i-2j+k

_|2—6+1|_i_\/§
- e[ Ve V2

Official Ans. by NTA (4)

i j k
ixb=[3 2 «x
1 -1 1

:(2+x)§+(x—3)3—5k

axD| = VA+ X +4x+x>+9—6X+25
[axp

=+/2x% —2x+38

S‘EXB‘Z\/?
:\axﬁ\zs\g
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11.

Sol.

ALLEN .

Official Ans. by NTA (3)

&=3i+j

B=2i—j+3k

B=B, B

B =2(3i+]),B, =2 (31 +])-2i+j-3k
B,.0=0

Br-2)3+A+1)=0
OA-6+A+1=0

A=t
2
~ 3. 1~
= =—14+—
Py S5l
_ 1~ 3~ _~
=——i+>j-3k
= B, > 2.]
ik
- - 131
Now BIXBZZE 5 0
13,
2 2
=il -2-0 —j —2—0 +k 2+l
2 4 4
—20 2342k
2 2
— (-3 + 9+ k)
2
Aliter :
B=f -p, = Bo=Pp.a=[p
= B, =(Bd)a-p

Z%(sm)x(zi_m;)

—(-3i+9j+5K)

12.

Sol.

13.

Sol.

14.

Sol.

Official Ans. by NTA (3)
cosZa + cos?f + cos?y = 1

l+l+coszﬁ/=1
4 2

cos’y=1-

A~lw
N

1 T 2n
2y =+ =Zor=—
CoS vy > =Y 3 or 3
Official Ans. by NTA (1)

P(-1,2,6)

D———

A(2,3,-4) —
n=06i+3j- 4k
APR|

— PD=vAP?-AD? =110-61=7
Official Ans. by NTA (3)
ALLEN Ans. Bonus

1 A
Volume of parallelopiped =||0 1
A0

_— 2

fOO) =A3-r+ 1]
Its graph as follows

2.0

YA I3

where o = —1.32

Question is asking minimum value of
volume of parallelopiped & corresponding
value of A; the minimum value is zero, .
cubic always has atleast one real root.
Hence answer to the question must be root
of cubic A3 — A + 1 = 0. None of the options
satisfies the cubic.
Hence Question must be Bonus.

nd April -2019\Solution\07-Maths_Sol.p65

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee(Main)_Jan a



nd April -2019\Solution\07-Maths_Sol.p65

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee(Main)_Jan a

. ALLEN

JEE (Main) 2019 Topicwise Solution of Test Papers

15.

Sol.

16.

Sol.

In JEE (Screening) 2003 same Question was
asked and answer was given to be none of
these, where the options were :

(A) -3 (B) 3
1
© E (D) none of these

Official Ans. by NTA (3)

@+b)x(@-b) =2(bx3d)

ij ok N
=2|1 2 -2/=2(81-8j+4k)
3 2 2

) M2t %
Required vector = 112%

= +4(2i-2j-k)
Official Ans. by NTA (4)

a 1 3
2 1 —4=0
a -2 3

=30’ +18=0

=>acd

3D

Ans. (3)

Equation of plane
x+y+z-1D+A2x+3y-z+4)=0
=S 1+20)x+ (1 +30)y+(1-A)z-1+A=0
dr's of normal of the plane are

1+2A, 1+ 3A, 1 = A

Since plane is parallel to y - axis, 1 +3A =0
=>A=-1/3

So the equation of plane is

Xx+4z-7=0

Point (3, 2, 1) satisfies this equation

Hence Answer is (3)

Ans. (2)

Normal vector of plane containing two
intersecting lines is parallel to vector.

ik

(V)=[3 0 1
-3 2 -1

=-2i+6k

.. Required line is parallel to vector

@)1 4

V)=[1 2 -1 _osoe
50 6 =3i—j+k

= Required equation of line is
x+4 y-3 z-1
3 -1 1
Ans. (2)
Vector along the normal to the plane containing
the lines

Y
2

W | N

X_y_z X
3 4 o M4y
i (81—}—1012)

vector perpendicular to the vectors 21 + 3] + 4k
and 8i—j—10k is 26i—52]+26k

so, required plane is

26x — 52y + 26z =0

X-2y+z=0

Ans. (2)

Linex=ay+b,z=cy+d= Xa =L =
Linex=az+b,y=cz+d

-b' —d’
:>x _y _z

1 1

a c 1
Given both the lines are perpendicular
=aa' +c'+c=0
Ans. (4)
Let 1 be the normal vector to the plane passing
through (4,1, 2) and parallel to the linesL; & L,

—D

then #= -1

2

Y T
W N =D

L i=-T7i-7]+7k
.Equation of plane is
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ALLEN .

-1x-4)-1y+ 1D+ 1(z-2)=0
“X+y-z-1=0

Now check options

Ans. (3)

Let point A is
(1=3pi+(u-Dj+Q2+5wk

and point B is (3, 2, 6)

then AB=(2+3wi+(B—p)j+@4-5wk
which is parallel to the plane x —4y + 3z =1
S2+3u—-12+4p+12-15n=0
Su=2

(0,2,5) PN
n=3i+5j+k
B(3,7,6)

p:3x=0)+5(y-2)+1(z-5)=0
3x+5y+z=15

.. Option (2)
Ans. 3)

General point on the given line is
Xx=2\A+4

y=2A+5

z=\A+3

Solving with plane,

2L +4420+5+0+3=2
Sh+12=2

S5h=-10

A=-2

.. Option (3)
Ans. (2, 4)

Let the equation of plane be
ax—-0)+bly+1)+c(z-0)=0
It passes through (0,0,1) then
b+c=0 (D)

n _a(0)+b()+c(-1)

Now cos—=
\/E\Iaz +b%+c?

= a2=-2bcand b =—c

10.

11.

12.

13.

we get a2 = 2¢?

= a=+2¢

= direction ratio (a, b, ¢) = (\/5, -1, 1) or
(v2,1,-1)

Ans. (1)
The normal vector of required plane

(2i-j+3k)x(2i+3]-k)

—8i+ 83 +8k

So, direction ratio of normal is (-1, 1, 1)
So required plane is
-x=-3)+y+2)+(z-1)=0

= -Xx+y+z+4=0

Which is satisfied by (2, 0, —2)

Ans. (4)

Normal vector of plane

i j ok
-2 -5 0=—4(51+23—3f<)
4 -4 4

equation of plane is 5(x—7)+ 2y-3(z— 6) =0
Sx+2y-3z=17

Ans. (3)

PointonL; (A + 3,31 -1, -A + 6)

Pointon L, (7u — 5, —6p + 2, 4p + 3)

=>A+3=7u-5 (1)
3A—-1=-6p+2 ..(ih)
= A=-1, p=1

point R(2,—4,7)
Reflection is (2,—4,-7)
Ans. (1)

—_ ) =
A~ O -
N 3 x

1(35-28)- j(21.7) + k(12 -5)
7i-14j+7k

f—2}+f<
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Ix+2)-2(y—-2)+1(z+15)=0
x=-2y+z+11=0

11 11
Va+1+1 - J6
14. Ans. (2)
OPx0Q =(i+2j+k)x(2i+j+3k)
5i—j-3k
0(0,0.0)
P R (-1,1,2)
(1,2,1)
Q
(2,13)

PQxPR =(i—j+2k)x(-2i-j+k)

i-5j-3k
5+5+9 19
cos=———-5=—
(\/25+9+1) 35
15. Ans (3)

DR's of line are 2, 1, -2

normal vector of plane is i-2j—kk

(2i+j-2K).(1-2j-kk)

M= Wi+a+K2

. 2k |

sin o = 3@ ....... (D
242

cos o = T\f ....... 2

(1)2+(2)2:1:>k2:%

16. Ans (2)
All four points are coplaner so
1-2* 2 0
2 A7+l 0 [=0
2 2 A1

O2+12(3-2)=0
L=x3

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

Official Ans. by NTA (2)
P(2,-1,4)
<10,-7,1>
_ M h
A3.2.0) (10A-3,-7A+2,1)

(, 31
(2’2’2)

Now, W’.(lof —7} + f() =0
1

A==
= 2

Length of perpendicular

(:PM):,/0+1+£
4 4

50 25 _ 5

4 N2 V2

which is greater than 3 but less than 4.
Official Ans. by NTA (2)

The required plane is
2x-y-4)+My+2z2-4)=0

it passes through (1, 1, 0)

= 2-1-49+011-4)=0

= 3-3A=0 = Ai=-1

= x-y-z=0

Official Ans. by NTA (3)

Let the plane be
x+y+z-1)+A(2x+3y+4z-5)=0

= (20 +1)x+(3h+1)y +(4r+1)z—(51+1)=0

ltotheplanex—y+z=0
>A=——

3
= the required planeisx—z+2=0
Official Ans. by NTA (1)
4 -y _ 10—z

E_y+3 z—4

=z=60&y=-2
= R4, -2, 6)

dist. from origin = \/16+4 + 36 =214
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21.

Sol.

22.

Sol.

Official Ans. by NTA (2)
Let ax + by + cz = 1 be the equation of the
plane

=0-b+0=1
=>b=-1
0+0+c=1
=>c=1

a.
cosO = W

1 0-1-1|

V2 \/(az +1+1)m

—=a’+2=4
:>a=i\/§

:>i\/§x—y+z:l

Now for —sign

—242-1+4=1

option (2)

Official Ans. by NTA (1)

Any point on the given line can be
1+20,-1+3X,2+40) ;L € R
Put in plane

1 +20+ (2 +6L)+ (6+ 124) =15
200 +5 =15

20 = 10

A=

1
.. Point (2’5’4j

Distance from origin

J16+1+64 81
2 2

N | =

= 4+l+16
4
9

2

23. Official Ans. by NTA (2)
FA(1L-1,2)
Sol. ’

0

(3x721,)1,4m s
AD-(3i +4k)=0
3BL-3)+0+44r-2)=0
OrL-9)+ (16A-8)=0

25k=17:>k=£
25

. AD= 3, i+ﬁ+—§§—2 k
25 25
24 » 18

= —1+2}+—f<
25 25

576 324
—+4+—
625

625

900 3400

o= 2
625

~ V625

v RN Y
25 5

|AD|=

Area of A:%xSx#z@

24. Official Ans. by NTA (4)

Sol. A\(x+y+z-6)+2x+3y+z+5=0
A+2)x+A+3)y+A+1Dz+5-61=0
A+1=0=>A=-1
P:x+2y+11=0

perpendicular distance =

[u—
&d»—‘

25. Official Ans. by NTA (2)

Sol. x+3y+Az—-pu=pxX+y+2z-5+
q(x+2y+2z-6)
on comparing the coefficient;
p+q=landp+2q=3
= (p,@) = (-1,2)
Hence x + 3y + Az —pu = x + 3y + 3z -7
=>A=3,u=7

ALLEN .
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foot of perpendicular Q is given by

Xx=2\L-1_ y+k+l_z—k_—(2k—3)
11 1 3

v Qliesonx+y+z=3&x-y+2z=3

. ALLEN JEE (Main) 2019 Topicwise Solution of Test Papers
26. Official Ans. by NTA (3) =>x+z=3&y=0
Sol. G is the centroid of A ABC 43
= (2,4,2) y=0=>A+1 = =>A=0
0G =2i+4j+2k = Qis (2,0, 1)
OA=3i-k 30. Official Ans. by NTA (3)
0G.OA o Sol. 4x-2y+4z+6=0
27. Official Ans. by NTA (1) \/16+4+1 | | 3
Sol. One of the point on line is P(0, 1,—1) and given - 6| =
point is Q(B, 0, B). L =38, 4
So, PQ=BRi—j+(B+1)k
—B-1 N4d+4+1 3
Hence, Bz+1+(B+1)2—M=§ i
22 -3l =
:>2B2+2B:0 l']-:5,1
=p=0-1 . Maximum value of (u+ A) = 13.
=p=-l@sp=z0 31. Official Ans. by NTA (1)
28. Official Ans. by NTA (4)
Sol. R lies on the plane. Sol. x=2_y+1_z-1 Y
3 2 -1
x=3A+2,y=2"A-1,z=-A+1
Intersection with plane 2x + 3y —z+ 13 =0
2L +2)+32L-1)-(-A+ 1) +13=0
13L+13=0
. P(-1,-3,2)
Intersection with plane
[1-12-2] _ 13 3x+y+4z=16
bQ= N9+1+16 330+2) + (2A-1) + 4(-A+1) = 16
A=1
= PQ= 20 Q6, 1, 0)
Now, RQ = \/9+1=410 PQ = f6> + 4% +2° = /56 = 214
1 7 . i .
L RD - ERS \ﬁ 32. Official Ans. by NTA (1)
2 2 Sol. perpendicular vector to the plane
1 7
Hence, ar(APQR) = —xﬁx\ﬁ = @. T
2 2 2 i=|1 2 -1]=-31+3j+3k
29. Official Ans. by NTA (1) -1l =2
Sol. Let point P on the line is (2A +1, —A—1, A) Eq. of plane

-3xx-1D+3(y-1)+32=0
=>x-y-z=0
2-1-4|

d, =—— =3
(2’1’4) }12 +12 +12
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4.

33.

Sol.

ALLEN .

Official Ans. by NTA (2)

equation of bisector of angle

2x —y+2z—-4 :+x+2y+2z—2
3 3

(+) gives x =3y =2

(-) gives3x +y +4z=06

therefore option (ii) satisfy

PARABOLA

Ans. (3)
Let equation of tangent to the parabola y2 =4x is

1
y=mx+—,
m

= mZx-ym+1 =0 is tangent to x2 + y2 — 6x =0
|3m2 + 1|

= =
vm* +m?
1
—t
3

= tangent are x +~/3y +3=0
and x -3y +3=0
Ans. (3)

y-axis

< AQé@’O) X-axis

equation of parabola is y2 = 8(x — 2)
(8, 6) does not lie on parabola.
Ans. (4)

(=}

B(9,6)

92 ‘L\J
R\

A4y

Area = 5|2 —t - 6| =

2
S(t—l B
2 4

. ) . 1
is maximum if t= E

Ans. (1,2,3,4)

Normal to these two curves are

y = m(Xx — ¢) — 2bm — bm3,

y = mx — 4am — 2am?

If they have a common normal

(c + 2b) m + bm? = 4am + 2am3

Now (4a — ¢ — 2b) m = (b — 2a)m3

We get all options are correct for m = 0

(common normal x-axis)

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

Remark :

If we consider question as

If the parabolas y2 = 4b(x — ¢) and y2 = 8ax

have a common normal other than x-axis, then

which one of the following is a valid choice

for the ordered triad (a, b, ¢) ?

When m # 0 : (4a — ¢ — 2b) = (b — 2a)m?

m=—" 250>
2a-b 2a—-b

Now according to options, option 4 is correct

Ans. (3)

x2 =4y

X — \/Ey +42=0

Solving together we get

x+4\/§
Z“( ¥ J

V2x2 +4x +1642
J2x2 —4x-168/2 =0

>2

X[ +X =225 XX,=
Similarly,

2
(\/Ey—4\/§) =4y
2y2 4+ 32 — 16y =4y

\ /

(x,, yl\\_/B(Xz ¥2)

éAB = \/(Xz _Xl) +(y2 _y1)2

- \/(zﬁ)z +64+(10)* —4(16)

—J8+64+100-64
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=J108 =63 Equation of tangent :-
Option (3) y — 2tan?0 = tan 0 (x — 4tan 0)
6. Ans.4) = x=ycot0+2tan 0

Vertex is (a2,0)
y2 =—(x —a2) and x = 0 = (0, +2a)

1
Area of triangle is =§.4a.(a2 ) =250

—=a’=1250ora=5
7. Ans. (3)

4x—y=3

T, 1(5 37
Area =.([(x +1)dX_E(ZJ(5):ﬁ

8. Ans. (1)
Q(9,6)

(), 2t)
X

10.

Sol.

11.

Sol.

12.

Sol.

Official Ans. by NTA (3)

Given y2 =4x (1)

and x> + y2 =5 ..(2)

by (1) and (2)

= x=landy=2

equation of tangent at (1,2) to y* = 4x
iIsy=x+1

Official Ans. by NTA (1)

A(14)

.. 5(4,0)
I‘.\

B(at,’ 2at,)
y2 =4ax=16x=a=4

1
A(L4) =244 =4 = =3

2
1
.. length of focal chord = a(t +;J

2
:4(%2} _4.2 295
2 4

Official Ans. by NTA (3)
Tiy(B) = (x+5°)
2yB=x+p?
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13.

Sol.

14.

Sol.

ALLEN .

B _1+2p°

4 4p°

= B*-2p2-1=0
B2-12=2
p-1=2
B2=2+1

Official Ans. by NTA (2)

P(1,2)

Y =4x

Equation of circle is
x-1D2+({y-222+Ax-y+1)=0
=>x2+y2+x(A-2)+y(4-M)+(5+1)=0
As cirlce touches x axis then g2—c=0

(n-2)

=05+1)
A +4—-4)0=20+4r
A2—8AL—-16=0
o _8%128
2
A=4142

—4-)

Radius:‘( > )

Put A and get least radius.
Official Ans. by NTA (3)

. 2
Tangent to y2 = 44/2 x is y =mx + V2
m

it is also tangent to x2 + y2 =1

\/E/m
\/1+m2

= Tagent willbey =x + V2 ory=—x-— V2
compare withy =—ax + C

—a=+1&C=+2

=1

= =m=x=*1

15.
Sol.

Official Ans. by NTA (3)
Putx-2=X&y+1=Y
.. given curve becomes Y =X2and Y = X

\

(6]

AY

>X

tangent at origin is X-axis
and tangent at A(1,1)is Y + 1 =2X

1
.. there intersection is [on

" x—2=%&y+1=0

5
therefore x = E,y =-1

16. Official Ans. by NTA (4)

4

tangent to the parabola y2 = 16x is y =mx + o

Sol.

solve it by curve xy = —4
. 4
iemx2+ —x +4=0
m

condition of common tangent is D = 0
~md =1
=>m=1
. equation of common tangentisy = x + 4

ELLIPSE

1. Ans.(3)
Equation of general tangent on ellipse
X .y
asecO bcosecO

az\/i,bzl

= X + y - 1
\/5 secO cosecO
Let the midpoint be (h, k)

V2seco _ cos= 1
2 V2h

h=
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k=Y Gno= o -l
and K= = ~ K b 2
" sin20 + cos20 = 1 =-8a
1 1 = b?=064a2
= a2t 51 68a2 = 8
2h* 4k’ =
11 =2
= 5ot ! 17
o 5.  Official Ans. by NTA (3)
2. Ans.(2) Xy
b Sol. Letequation of ellipse — +-5 =1
=8 and 2ae =2b a” b
a 2a-2b=10 ..(1)
b 1 ae =53 (2
—_= —_ 2 — 2 > e=—
= N e and I-e?=e N 2_]32_?
—b=42 and a =38 bza— 21— &)
. Xy b? = a% - a%e?
e A |
so equation of ellipse is a + 2 b2 =a2_ 25 x 3
3. Ans.(3) =b=5anda=10
m_ .m, =-1 2(25
B sE ~. length of LR. = % =5
V
6.  Official Ans. by NTA (1)
(';'2;.45\\::;0 9
— = : Sol. Tangent at (3,—§j
x_ 9y
b? = aZe? (i) a> 2b>
1 . . e =
ES'B‘ SB =8 Comparing this with x — 2y = 12
' 3 9 1
S'B.SB =16 =775
e +b =16 ... (ii) a” 4b
bzzaz(l—ez) ..... (111) Wegeta=6andb:3x/§
using (1),(i1), (iii) a=4
_ 2
b=2v2 LILR) = 22 =9
a
1
¢=1N 7. Official Ans. by NTA (3)
Sl (LR) =—=4 |Ans3]
¢ dy,  __3
4.  Official Ans. by NTA (2) dx](,5) 5
Sol. 4az+b2=38 (1)
d 4x 3 16 4
also _y) -2 _ 9 Tangent : y — 2 = —g(x—2):>Q 3
X /.2 y

¢ 4
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Sol.

Sol.

ALLEN .

5 4
Normal : y — 2 = E(X -2)= RK—,OJ

5

68

1
is = —(QR)x2 = = —
Area is 2(Q ) % QR 5

Official Ans. by NTA (4)
3x2 + 4y2 =12

oy N
! —

N

X = 2c0s0, y = /3 sinf

Let P(2co0s0, +/3sin0)

a’x by

Equation of normal is ——-——=a

AT
2xsin9—\/§cosey=sinecose
Slope itane——z " tan0=—/3

NG S tan @ =—

Equation of tangent is

it passes through (4, 4)

3xc0s0 + 2+/3sin0y =6 2
y Aﬁ
12¢c0s0 + 8+/3sind = 6

NG

cosez—l, sinf=— .. 0 = 120°
2 2
Hence point P is (2 cos 120°, J3s
3
P(—l, 5) LQ 4, 4)

5J5

Pe=

Official Ans. by NTA (4)

given that be =2 and a = 2
(here a < b)

a2 — b2(1 _ e2)
b =8
2 2
" ti f elli —+—=1
€quation of elpse 4 3

2_b2

1

in120°)

HYPERBOLA

Ans. (2)

e=+1+tan’0 =secO

1
As,sec6>2:>cos6<§
= 0 e (60°, 90°)

2 1-cos’0
Now, /(LR) = 22 Ll )
a

=2(sec 6 — cos 0)

Which is strictly increasing, so
¢ (L.R) €(3,0).

Ans. (1)

N
/1N

cos0

X Yy
Forch
2a=4 = a=2
2 2
Xy _,
4 b
Passes through (4,2)

4—iZ=1:>b2 =i:>e=i
b 3 NE)
Ans. (3)

X2 y2
H la ——=—=1
yperbola s 2

slope of tangent = 1

equation of tangent y=x++/5-4
=>y=x=1
=>y=x+lory=x-1

Ans. (4)

2 2

y. X
1+4r 1-r
2 2
forr>1, Y + X o
1+4r r-1

e (1=t
r+1
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Sol.

|+ D—(r-1)
B (r+1)

_ |2 o2
Nr+1 Vr+1

Option (4)

Ans. (1)
Let the equation of tangent to parabola

1
y2=4x be y=mx+—
m

It is also a tangent to hyperbola xy = 2

— x(mx+ij =2
m

X
- X’m+—-2=0
m

D=0= m:—l
2

So tangent is 2y + x + 4 =0
Ans. (4)
2b =5 and 2ae = 13

25 169
2 — g2(p2 _ b AP
b2=a’e’-1) = 12 a
—a=6 =>e= E
12
Ans. (3)
(-2,0) (-2,0) (—ae,0)
(—a,0) (a,0) ae =3

4 5
Official Ans. by NTA (1)
Let us Suppose equation of hyperbola is

2 2
a- b
e=2=b’=3a’
passing through (4,6) = a> =4, b*> =12

Sol.

10.

Sol.

11.

Sol.

=> equaiton of tangent

x—Y =1

2
=2x-y-2=0
Official Ans. by NTA (3)

2

2
XY L ae b =viE

24 18
Parametric normal :

x/ﬂcose.x+x/ﬁ.ycot6 =42

42
Atx=0:7Y =Etan9 =73 (from given

equation)
:>tan6=\/§:>sine=i\/§
2 5
: —/24 cos0
slope of parametric normal = m =m
co

- __ﬁsme S22
3 NERRNE]
Official Ans. by NTA (1)

H bola i _X2 __}’2 =1
croola 18
yp a2 ]2

a4 16 12

\/g an a’> b’

16
=2 (Hand 012 _ 2

a’ 32(62 -1 -

From (1) & (2)

e )
16e (e —1)\16e

= 4e* 24e2+35=0
Official Ans. by NTA (3)

X2 y2

=1
9 16

16 5
= = = 1+—=—
a=3,b=4&e ,f 9 3

corresponding focus will be (—ae, 0) i.e., (-5, 0).

L 4
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2.

12.

Sol.

ALLEN .

Official Ans. by NTA (1)

Equation of tangents

3
y2=12x = y=2x+ —
m

2 2

X
R A = y=mx+ym’ -8

1 8

Since they are common tangent

2 2
m 1 8
m*—-8m?2-9=0|e=3
m= +3 ae =3

T y=3x+1 P(l jS:(?),O)
y=-3x-1 377),8'=(=3,0)
:—8/3—{4— 10/3—»

s=(3,0)

S(30) (1.0

COMPLEX NUMBER

Ans. (2)

3+2isin0 . v i
1—-2isin© 1S purely 1mg

so real part becomes zero.

3+ 2isin0 « 14+ 2isin0
2= {1-2isin® ) \1+2isin0

Given z =

,_G —4sin’ 0) +i(8sin 0)
i+4sin’0
Now Re(z) =0

3-4sin’0 3
1+4sin’0

3
1312 —_
sme—4

Ans. (1)

z, = o or ®* (where ® is a non-real cube root
of unity)

z =3 + 6i(0)8! — 3i(w)*3

z=3+3i

_T
=argz =
Ans. (Bonus)
3|z)| = 4z,

|z, | _4

_ 1al
|z, 3

3Z1 ..
—=a=2co0s0+2isin0
Let 22,

3z, 2z, 1
7I=—+—==a+—
Dy 457 a
=§cos9 +§isin9
2 2

Now all options are incorrect

Remark :

There is a misprint in the problem actual
problem should be :

"Let z;, and z, be any non-zero complex
number such that 3|z,| = 2z,|.

If Z:ﬁ—{—zz2
2z, 3z,

, then"

Given
3Jzy| = 2|z,
3z,

el Wl Y |
2z,

Now

3 ..
Let i=a=cos9+1s1n9
Z,

2z

7=
2 3Z1

1
=a+—=2cos0
a

S Im(z) =0

Now option (4) is correct.
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4. Ans. (@) 9. Official Ans. by NTA (1)
5 .
{ 3+1] ( lj Sol. Z=£+i:cos£+isinE
2 2 6 6
( UT/G) ( —1T[/6)5 = Z —COSS_TE+1Sln5_Tt:_\/§+1
6 6 2
—_ 1511/6 —151'[/6 Z Cosﬂ+1Sln4_n__ 1+1\/§
St .sindm (—SRJ . (—57:) and 3 3 2
=cos— +1i +cos| — |+isin| —
6 6 6 6 G 1 A
31 3
Liz+7 +i7) o 1431 V3,1
:2cos%n<0 = (l+iz+ 417 ( 2 2 2 22+2J
I(z) =0 and Re(z) <0 1+iv3 ’ .
Option (4) =3 =cos3n+isin3n=-1
S. Ans. @) . .
X 10. Official Ans. by NTA (1)
i (6+1)°
_2__j - _ o+1
[ 3 27 Sol. Let i =z
-198-1071 x+1y |a+1| | |
= = V4
27 27 = o~
Hence, y — x = 198 — 107 = 91 = 1=
6. Ans. (@) = circle of radius 1
lz| +z=3 +i 11. Official Ans. by NTA (1)
z =3— |7 +i Sol. Roots of the equation x2 + x + 1 = 0 are
Let3 -zl =a= |zl =3 -a) a=oand f = o
e atis |Z| _Jo a1 where ®, @? are complex cube roots of unity
y+1 o ©’
8 4
:>9+a2—6a:a2+1:>a=g=§ A=l o y+o 1
o 1 vy+o
4 5
3|Z|=3—§=§ R, > R, +R, + Ry
7. Ans.(2) 1 1 1
Z—0 Z—oa = A=ylo y+o’ 1
+ =0
z+o Z+a o 1 y+o
7Z+720—0Z —o’ +2Z —za+Za.—a’ =0 Expanding along R, we get
22 = 02, a=+2 A=yy>*=D=y?
8. Ans. (1) 12. Official Ans. by NTA (3)
l2,|=9 ~(3+4i)[=4 Sol. |z <1
C, (0, 0) radius r, = 9 20)(1 _SZ) =_55+ 3;
C,(3, 4), radius r, = 4 ® 70z = DIz
C1C2 = |I‘l—l‘2 | = 5 _ Sw-5
. Circle touches internally 3+5w
E |Zl_22min:0 |Z|=5 o1 <1
3+5m
4 ¢
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13.
Sol.

14.

Sol.

15.

Sol.

16.
Sol.

5l = 1] < |3 + 50|

5|co—1|<5c0+§

=)

;)
Official Ans. by NTA (3)
Givena>0

(1+i)2

|o—1]<5|0-

2i(a+i)
a’ +1

Also |z] = \f:

—2i(3-i) -1-3i
10 5
Official Ans. by NTA (2)

7=

\/7:>a3

So 7=

. 1 .
|Z|. |W| =1 z=reil®+7v2) gpnd w = ;ele

Zw = e—i(6+n/2).eie _ e—i(n/Z) =—i

Z.W = el(eM/Z).e_ie

Official Ans. by NTA (4)
0, 1)

_ el(rr/Z) —i

(1,0)
|z-i|=]z-1]
y=X
Official Ans. by NTA (3)
Putz=x+ 101
“2(x+101)) —n=2i-1) . [2(x+101) + n]
compare real and imginary coefficients
x=-10,n=40

PROBABILITY
Ans. (2)
Two cards are drawn successively with
replacement
4 Aces 48 Non Aces
P(x—1)=_CL, G, 48C, 4C, 24
2C, " 52C, 52C, 52C, 169
‘C, 4C 1
P(x=2 L=——
( ) SZC SZC1 169
25

Px=1)+Px=2)=—

169
Ans. (2)
E, : Event of drawing a Red ball and placing
a green ball in the bag
E, : Event of drawing a green ball and placing
a red ball in the bag
E : Event of drawing a red ball in second draw

P(E) =P(E1)><P[E£1j+ P(EZ)XP[E%J

5 4 2 6 32

=—X—+—X—=—

7 7 7 7 49
Ans. (3)
H— Sum 7 or 8 :>£
12 36
4
12 _ 2
T — Number is 7 or 8=§
P(A):—x£+lxg=£
2 36 2 9 72
Ans. (2)

0 n
1-"C, Lz >§
3)\3 6

l>(g)n 0.1666 (%)"
6 3 = L. > 3

N, =35 = Option (2)
Ans. (1)
Since sum of two numbers is even so either
both are odd or both are even. Hence number
of elements in reduced samples space
=3C, + °C,

5
2

so required probability =
q p Yy=3 2+6C2
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P P p
6. Ans.(2) 11. Ans. (2)
7,
A B
1,6 m‘
P= 2i
A — opted NCC
2,5 B — opted NSS
3.4 . 10 1
124 .. P (neither A nor B) = ©0-6
7. Ans. (3) 12. Official Ans. by NTA (4)
o . . 30 P(ANB) P(A)
= — | Sol. P(A|B)= =
p (probability of getting white ball) 20 (A|B) P(B) P(B)
q=- and n =16 (as AcB=P(ANB)=P(A))
4
; — P(A|B)>P(A)
mean =np = 16.Z =12 13. Official Ans. by NTA (4)
o Sol. Probability of observing at least one head out
and standard diviation of 11 tosses
31 n
=/npq = 16.Z.Z=\B :l_ej N
8. Ans.(2)
___44 :»@ <01
1(5 2c,5) 175
e e ITe =n>4
= minimum number of tosses =4
9. Ans.(4) 14. Official Ans. by NTA (3)
No. of ways = 10C; = 120 Sol. Let persons be A,B,C,.D
10. Ans. 3) P(Hit) = 1 — P(none of them hits)
Expected Gain/ Loss =1- P(X NBNCn I_))
=w x 100 + Lw (=50 + 100) + L*>w (=50 -50 —1— P(R).P(E).P((_:).P(ﬁ)
+100) + L* (-=150)
1 1237
2 = e e
~L.100 +3.1(50)+(3) (1)(0) 2348
3 33 3)\3 75
. "%
+ (—) (-150) =0 | 15. Official Ans. by NTA (1)
3 Sol. P(B) =P(G) = 1/2

here w denotes probability that outcome 5

6w 2t
or6(w= 6 3 )
here L denotes probability that outcome

1234(L—£—z
et ] _6 3)

Required Proballity =
all4 girls

(all 4girls) + (exactly 3 girls +1boy) + (exactly 2girls + 2boys)

ol

— 4 4 4 11
ool o<l
2 2 2
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16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

ALLEN .

Official Ans. by NTA (3)
[1j“ 99
1-|=| >=—=
2 100

[.l.jll < __l__ —_ ’7
=~ \2) S0 77"
Official Ans. by NTA (2)

Only two equilateral tringles are possible A,
A; As and A,AJA

2.2 1
6., 20 10
Official Ans. by NTA (4)
np=28
npq = 4
_1 _ L
n=16

1 16
X=r)= 16Cr[—)
p( 5

16 16 16
C,+°C,+7C,
216

p(x<2)=

137

:?

Official Ans. by NTA (2)

Let X be random varibale which denotes
number of problems that candidate is unbale
to solve

1
P=§ and X <2

= P(X<2)=P(X=0)+P(X=1)

ORI

Official Ans. by NTA (2)

win Rs.15 — number of cases = 6
win Rs.12 — number of cases = 4
loss Rs.6 — number of cases = 26

. 6 4
p(expected gain/loss) = 15 x 36 + 12 x 36

26 |
—6x 3 =73

STATISTICS

Ans. (2)

Given X = ZTX =150

5

= Yx,=750 . 0

i=1
X}
5

2
Z;‘i ~(150)" =18

~(x) =18

x; =112590 ....(11)
Given height of new student
Xg = 156

% 7504156

Now, x  =--

. =151
6

6

S

Also, New variance = i:16

(%)

2
_ 1125906+(156) _(s1)

=22821-22801 =20
Ans. (2)

Z(Xi +l)2 =9n (1)
Z(Xi —l)2 =5n ..(2)
() +@2)= Y (x+1)=7n

H-2)= 42X, =4n
= 2X;=n
X,

= —=1
n

= varlance =6-1=15

= Standard diviation =./5
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3.

b

Ans. (1)
Let two observations are x; & X,

Zxa

mean:?=5:>1+3+8+xl+x2:

25
=X +Xx,=13 ..(1)
. 2%
variance (62) =?—25 =9.20

= > xi=171

= X +x;=97

by (1) & (2)

(X + X,)% — 2x,%, = 97
or X;X, = 36

X X =4:9

Ans. (2)

5
= > (x)’ =109
i=1

5

Z(Xi)2 +(=50)° s

variance =-= - X, =30
6 = 6

=507.5

Option (2)

Ans. (4)

Variance is independent of origin. So we shift

1
the given data by R

10d% +10x0% +10d> , 4
S0, -(0)" ==
30 3
> d2=2=|d =2
Ans. (4)

i(xi ~30)=50

i=1

X, =50x30 =50

Sol.

Sol.

2x,=50+50+30

_ 2x; 50x30+50
Mean = X = =i - 22X0F 00

n 50
Ans. (3)
mean x =4,6>=52,n=5,.x, =3x,=4=X,

=30+1=31

Using (i) and (ii) (x,— x,)* =49

X, — x| =7

Official Ans. by NTA (3)

Let 7 observations be x,, X,, X3, X4, X5, Xg, X7

7

X=8=Yx=5 . )
o1
Also ¢ =16
1< 2 —\2
= 16:—(2){1 J_(X)
T\
1 7
AN
7
N (fo}=560 ..... @)
io1

Now, x; =2,%x,=4,x3;=10,x,=12,x5=14
= X +Xxy5=14 (from (1))

& x;+x2=100 (from(2))

2
X; +X2 =(x6 +x7) —2X¢.X; = XX, =48

Official Ans. by NTA (1)
Let x be the 6™ observation
=45+54+41+57+43 +x=48 x 6 =288

=>x=48
x;

)

14024
= variance = o (48)2

10

= standard deviation = ﬁ
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10. Official Ans. by NTA (2)

Sol.

4 4 4

=K =24

= k=26

11. Official Ans. by NTA (1)

34+x
2
x =36
_10+22+26+29+34+36+42+67+70+y
10
420-336 =y =>y =284

Sol. 35

42

y_s8a_7

X 36 3

Official Ans. by NTA (1)
Df =20=2x2+2x 4
=x2+2x-24=0

x =3, —4 (rejected)

of;

Official Ans. by NTA (4)

12.
Sol.

X =

13.

Mean (p) = %:16

2
standard deviation (c) = ’/25())(1 —(H)Z =16

2}
50

Sol.

= (256) x 2 =

= New mean

2
_ Z(Xi —4) _in2+16><50—82xi
50 50
=(256) x 2+ 16 — 8 x 16 =400

14. Official Ans. by NTA (2)

Sol. x; +..+x,=44
XS + ...+ XlO = 96
x = 14, 2x, = 140

X2
Variance = —--X’= 4
Standard deviation = 2
REASONING

1. Ans. (1)

P®qg A (~p © 9 =p A q(given)
plal~p|prd|pva|~pva|~prq|(prg)a(~pVva)
TIT[F|[ T | T T F T
TI[F[F| F [ T F F F
FI[T[T| F | T T T F
FI[F|[T| F | F T F F

from truth table (B, ©)=(A, v)

2. Ans. (1)
S[~(~pvq)/\(p/\r):|m(~q/\r)
E[(pANq)V(p/\I‘):I/\(Nq/\I')
z[p/\(~qu):|/\(~q/\r)
Ep/\(~q/\r)
=(pAr)~q

3. Ans.4)

Itis obvious

.. Option (4)

4. Ans.4)
GivenqisFand (pAq) < ris T
= p A q is F which implies that r is F
= qisFandris F
= (p A1) is always F
= (p A1) = (p Vv 1) is tautology.

5. Ans.(1)

Contrapositive of p - q is ~q = ~p
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6. Ans.(3) 10. Official Ans. by NTA (4)
7.  Ans. (1) Sol. ~(pv(~pAq))
= ~pA~(~pAQ)
p|q [~ [~p—q|~(~p—>9)|(~p"~q) = ~pA(pv~q)
T 7l 1 v = = (~pAP)V(~PA~Q)
Flr[T| T F F = ovi=pr~q)
T|F[F| T F F = (~pA~q)
F|F| T| F T T 11. Official Ans. by NTA (2)
Sol. P= (qvr):F
8. Official Ans. by NTA (2) P:T qvr : F
Sol. The contrapositive of statement P:T:q:F:r:F
EI —qis ~q - ~1]33 - 12.  Official Ans. by NTA (4)
ere, p : you are born in India. ) ~
q : you are citizen of India. Sol. (1) (pva)A(=pv=@)=(vr~(PArg)
So, contrapositive of above statement is — Not tautology (Take both p and q as T)
" If you are not a citizen of India, then you are 2) (pAqQv(pA~qQ)=pA(qQv~q)=pAt=p
not born in India". 3) PV APV ~q) =pv (QA~q) =pve=
9.  Official Ans. by NTA (4) s | Sl
Sol. Tautology 4 (pva)v(pv~q=pv(Qv~-q)=pvt=t
13. Official Ans. by NTA (2)
plalprg|(prg)—p
D rliT] T T Sol. ~(~sv(~r/\s))
T|F| F T sA(rv ~s)
FIT) F T (sAt)v(sA~s)
F|F F T
(sar)v(c)
Tautology
(sar)
plalpra|~pval(pra)=>(~P)Va | 14, Official Ans. by NTA (3)
ot T . T Sol. P— (~qvr)
T|F F F T 5 (~qv 1)
@F|IT| F| T T by v
~p—>F p—>T
F|F F T T
~q—>F = q->T
Tautology r>F r>F
pla|pva|p—>pvaq 15. Official Ans. by NTA (4)
T|T T T
el t | 1 Sol. ~(p—(~a))=~(~pv~a)
@D plr| T T —PAg
FIELE T MATHEMATICAL INDUCTION
Tautology
1. Ans. 4)
pia|pva|~p|pv~q pvq—)p/\(~q) ) . .
Il T F F F P(n) : n? — n + 41 is prime
T|F| T | F T T P(5) = 61 which is prime
) F|T T T F T . . .
P(3) = 47 which is also prime
F|F F T F T
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Important Notes
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