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(Shift - 01 Mathematics Paper)

31.01.2023

SECTION-A I o, 1 e
Sol. Let w=z+—=4e” +—¢
61. If the maximum distance of normal to the ellipse z 4
2 2
X—+y—2 =1, b <2, from the origin is 1, then the =w :1_70059+ il—ssine
4 b 4 4
eccentricity of the ellipse is: ) )
So locus of w is ellipse X LY
1 \/g 1 2 1 2
) —= (2) = LA I
2 2 4 4
3) 1 (4) ﬁ Locus of z is circle x* + y?> = 16
2 4
Official Ans. by NTA (2) So intersect at 4 points
Allen Ans. (2) 63. A wire of length 20 m is to be cut into two pieces.
Sol.  Equation of normal is A piece of length [, is bent to make a square of
2x secO — by cosec = 4 — b?
s area A; and the other piece of length (, is made
4-b
Di fi = : . L
istance from (0, 0) \/456029 + b2 cosec0 into a circle of area A,. If 2A; + 3A; is minimum
Distance is maximum if then (n{,): (, is equal to:
4sec’0 + b? cosec?0 is minimum (16: 1
,n b
= tan 9:5 (2)3:1
4 b (3)1:6
= =1
\/4'b;2+b2‘bgz 4)4:1
Official Ans. by NTA (1)
=4-b’'=b+2=b=1 :ez? Allen Ans. (1)
62. Forall z € C on the curve C; : | z | = 4, let the | Sol. glMZ:zOzjﬁ:_]
1 1
locus of the point z+— be the curve C,. Then , ,
z l
A, :[Zl and A, =nt| ==
T
(1) the curves C; and C; intersect at 4 points
(2) the curves C; lies inside C» Let S=2A, +3A, = ﬁ_’_%
(3) the curves C; and C; intersect at 2 points 8 4n
(4) the curves C, lies inside C; ds _ 0= %+ 670, .dfz _o
Official Ans. by NTA (1) ¢ 8 4m df,
Allen Ans. (1) 3ﬁ_%:ﬂ_6
4 4an 1,
1
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64. For the system of linear equations H 3 k
Xx+ty+z=6 Sol. b/xb,=|-2 0 1|=—i—j—2k
ox + Py +7z=3 I 1 -1
+2y+3z= — = A -
x+2y+3z=14, a, —a, =61+ (h—1)j+(-A—4)k
which of the following is NOT true ?
(1) If o = B =7, then the system has no solution 2\/_ ‘ 6-A+1+24+ 8|
Jl+1+4
(2) If =P and o # 7 then the system has a unique
solution. |7“+3| =12=A=9,-15
(3) There is a unique point (o, B) on the line a=-2k+5, Y=K—A wherek eR
x + 2y + 18 = 0 for which the system has infinitely =>oa+2y=5-2L=-13,35
many solutions 66. Let y = f(x) represent a parabola with focus
(4) For every point (o, ) # (7, 7) on the line 1 . _ 1
X — 2y + 7 = 0, the system has infinitely many (_E’Oj and directrix y = N
solutions. Then
Official Ans. by NTA (4
y @ Sz{xeR:tanl( f(x)+sin’l( f(x)+1)):£}:
Allen Ans. (4) 2
Sol. By equation 1 and 3 y+2z=28 (1) contains exactly two elements
y=8-2z (2) contains exactly one element
And Xx=247 (3) is an infinite set
Now putting in equation 2 (4) is an empty set
Official Ans. by NTA (1
a(z—2)+B(~22+8)+72=3 icial Ans. by NTA (1)
Allen Ans. (1)
=(a—2B+7)z=2a-8B3+3 N .
So equations have unique solution if Sol. (X * 5] - (y + Zj
a—-2B+7#0
b y=(x +x)
And equations have no solution if
-1 - 2
@—2B+7=0 and 20.-88+3%0 tan~' \/x(x+1)+sin” vx +x+1=%
And equations have infinite solution if 0<x’+x+1<1
a-2B+7=0 and 20-8B+3=0 X" +x<0 (1)
65. Let the shortest distance between the lines Also X2 +x>0 .2
L: X—25 = y;k = z+h ,A>0and Liix+1=y— nX +x=0=>x=0,-1
S contains 2 element.
1 =4—zbe 246 . If (o, B, y) lies on L, then which L o o
of the following is NOT possible? 67. Let A=|0 4 -1|. Then the sum of the
(1) a+2y=24 0 12 -3
(2)20+y="7 diagonal elements of the matrix (A + I)!! is equal
(3)20—y=9 to:
1) 6144 2) 4094
@) a-2y=19 (1) 2)
Official Ans. bv NTA (1 (3) 4097 (4) 2050
icial Ans. by NTA (1) Official Ans. by NTA (3)
Allen Ans. (1)
2
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Sol.

68.

Sol.

Allen Ans. (3)

1 0 o1t o o
A*=|0 4 —1][0 4 -1
0 12 -3/lo 12 -3

12 -3

Il
ie)
+.—
O
+
o
>
+
—

=(2“ —1)A+1:2047A+1

.. Sum of diagonal elements =2047(1 +4 —3) +3
=4094 + 3 =4097
Let R be a relation on N x N defined by (a, b) R
(c, d) if and only if ad(b — ¢) = bc(a — d). Then R is
(1) symmetric but neither reflexive nor transitive
(2) transitive but neither reflexive nor symmetric
(3) reflexive and symmetric but not transitive
(4) symmetric and transitive but not reflexive
Official Ans. by NTA (1)
Allen Ans. (1)
(a,b)R (c,d) = ad(b—c)=bc(a—d)
Symmetric:
(c,d) R (a,b) = cb(d—a)=da(c—b) =

Symmetric
Reflexive:
(a,b)R (a,b) = ab(b —a) #ba(a—b) =

Not reflexive

Transitive: (2,3) R (3,2) and (3,2) R (5,30) but

((2,3),(5,30)) ¢R = Not transitive

69.

Sol.

70.

Let
3
—f(x)=sin’| &| cos| —2—(—4x> +5x> +1)?
y=fl=) (3£ [3«/5( )m
. Then, at x =1,

(1) 2y'+3rly =0

(2) 2y'+3n°y =0

(3) V2y'-3n’y =0

(4) y'+3n’y =0

Official Ans. by NTA (2)
Allen Ans. (2)

y = sin®(r/3cosg(x))

3/2

g(x) =%(—4x3 +5x° + 1)
g(1l)=2n/3

y'=3sin’ (gcosg(x)j X cos[gcosg(x)j

y'(l)%i%{ﬁj(_n): w

2 2 16
y(1)=sin’*(n/3cos2n/3) :—%

2y'(1)+3n’y(1)=0
If the sum and product of four positive consecutive
terms of a G.P., are 126 and 1296, respectively,

then the sum of common ratios of all such GPs is

9
17 @) 5
3)3 (4) 14
Official Ans. by NTA (1)
Allen Ans. (1)
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Sol. a, ar, ar’,ar’ (a, r > 0) 72. Let a differentiable function f satisfy
a“r" =1296 X (t)
2253 =36 f(x)+.|.—dt=\/x+l,X23. Then 12f(8) is
a ez equal to:
a+ar+ar’+ar’=126 (1) 34
2 3
%+%+%+%=%=21 @1
r r r r 6
3)17
(r—z/z +1‘3/2)_|_(r1/2 +r—1/2):21 @1
4 = A Official Ans. by NTA (3)
4 +3A=A] Allen Ans. (3)
A’ -3A+A=21 Sol. Differentiate w.r.t. x
A’ —2A =21
f(x) 1
A=3 f(x)+—r=—r—
1 ( ) X 2Vx +1
Jr+—=3
v I.F Je :
=e =e™=x
r+l =3\/;
' +2r+1=9r xf(x):.f X dx
240x +1
' =7r+1=0
x+1=¢
71. The number of real roots of the equation _ J‘ t’ - 12 tdt
Jx? —ax+3+0x> 9 =/ax* —14x +6 , is: 2t
(1)0 ;
xf(x)=——t+c
)1 () 3
(3)3
(X+1)3/2
4)2 xf(x) = ——-x+1+c
Official Ans. by NTA (2)
Allen Ans. (2) Also putting x = 3 in given equation
Sol. \/(X—l)(x—3)+\/(x—3)(x+3) f(3)+0=\/Z
12 > f(3)=2
K G 8 16
=>C=8-—-=—
= JX—3=0 = x =3 which is in domain 3 3
3/2
or +1
L ) —Jx+1 +E
Vx—1++/x+3=+/4x-2 f(x)=—3 3
X
2 (x—l)(x+3) =2x—4 s
x2+2x-3=x>-4x+4 f(g)_9_3+3:ﬁ
6x=7 8 24
x =7/6 (rejected) = 12f(8)=17
4
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e L e
73.  If the domain of the function f(x)= I[L]z , where | Sol. ‘a +b+ C‘ = ‘a +b— C‘
+X
[x] is greatest integer <, is (2, 6), then its range is 2a.b+2bc+2¢a=2ab-2b5-2¢a
26 5 29 109 89 53
0 [ 52 } B is incorrect
26°5 la+ el = Ja’
3) (i 2}{2&&2} ) 5
37°5] 297109°89°53 At 20
@) [ 52 } True VA eR (A) is correct.
37°5
75. Let a € (0, 1) and B = loge(l — o). Let
Official Ans. by NTA (4)
2 3 n
Allen Ans. (4) Pn(x)zx+%+?+ ..... +%,Xe(0, ).
£(x) = 2
Sol. (X)— i xe[2,3) « 50
Then the integral dt is equal to
f(x)= 3 o 1t
(X)_1+x2 xe[3,4)
(1) B—Pso (o)
f(x)= 4 5 X 6[4,5)
1+x (2) = (B + Pso (@)
S 3) Pso (a0) —
f(x)=1+X2 x€[5,6) (3) Pso () =B
(4) B+ Pso (@)
25
\@ Official Ans. by NTA (2)
1/5
\X@\@ Allen Ans. (2)
T T —1+1  f ¢
Sol. J—:—J(1+t+ ..... +t49)+ —dt
o 1=t 0 01—t
12 3 4 5 6
( 5 2:| __[a_SO_FOLw +QIJ+LM]Q
Pyt 50 49 7 1 -1
375 0
74. Let a=2i+j+k, and band ¢be two nonzero =-P; (a)-In(1-a)
vectors such that ‘5 +b+ 5‘ = ‘5 +b- 6‘ and =—P;, (oc) -P
b.¢=0. Consider the following two statement: 76. If sin” % +cos™ %_ tan™! % =0,0<a < 13, then
(A) |a+Ac|>a| forall LeR .
» . sin”!(sin o) + cos”!(cos o) is equal to
(B) @ and ¢ are always parallel !
(1) only (B) is correct =
(2) neither (A) nor (B) is correct ()16
(3) only (A) is correct (3)0
(4) both (A) and (B) are correct. (4) 16— 5z
Official Ans. by NTA (3)
Official Ans. by NTA (1)
Allen Ans. (3)
Allen Ans. (1)
5
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Sol SRS
ol. cos s= an 1 03 A )
m3 U
sin”' —=tan”' — —tan™"' % =tan”' 3677 43 3.2)
1+ — .=
36 4
8 48 A
sin —=tan —=sm —
15 17
5 B
17 17
~.sin”' (sin8) +cos ™' (cos8) M N
=3n1—-8+8—-2m .
78.  (S1)(p=q)v(p~(~q)) isatautology
=7
77. Let a circle C; be obtained on rolling the circle (52)((~ p)z(Nq)),\((N p)vq) isa
x> +y?—4x — 6y + 11 = 0 upwards 4 units on the
tangent T to it at the point (3, 2). Let C, be the Contradiction. Then
image of C; in T. Let A and B be the centers of (1) only (S2) is correct
circles C; and C, respectively, and M and N be ) both (S1) and (S2
respectively the feet of perpendiculars drawn from (2) both (51) and (S2) are correct
A and B on the x-axis. Then the area of the (3) both (S1) and (S2) are wrong
trapezium AMNB is : (4) only (S1) is correct
2(2+4/2
(M ( * */_) Official Ans. by NTA (2)
@) 4(1+42) Allen Ans. (4)
(3) 3+2\/§ Sol.
4) 2(1++2) plq p=q]| ~q | PA~d] G=a)v(pr-a)
Official Ans. by NTA (2)
Allen Ans. (2) o T F F T
Sol. C=(2,3), r=+2 T|F| F | T | T T
CentreofG:A:2+4%, BT T F F T
A F| F T T F T
3+$=(2+2\/§,3+2\/E)
A(2+242,3+242) ~P | ~q | ~p=>~q [ ~pVq | (~P)=>(~AACP)V Q)
B(4+2J§,1+2J§) F | F T T T
F| T T F F
x—(2+2ﬁ) y—(3+2ﬁ)
R T| F | F T F
... area of trapezium: T T T T T
1
5(4+4J§)2=4(1+J§)
6
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z . 80. A bag contains 6 balls. Two balls are drawn from it
Z (2 + 3sin x) .
79.  The value of J —— _— "7 dx isequalto at random and both are found to be black. The
» sinx (1 +cosx . )
3 probability that the bag contains at least 5 black
7 balls is
(1)5—\/5—10&\/5 S ,
1) = 2) =
(2) 2+33+log,\3 W3 @3
10 3 5
(3) — -3 +log 3 G3) = 4) =
3 e 7 6
10 Official Ans. by NTA (1
@ 25 log, 3 yNTa®
3 Allen Ans. (1)
Official Ans. by NTA (3) SCZ 4 6C2 10415
Allen Ans. (3) Sol. 5 3 T S rpem
o ) - C,+C,+C,+C,+°C, 1+3+6+10+15
Sol J~ 2 +3sinx dx _2J- dx 43
) sinx(1+cosx) smx+smxcosx 25 5
m T35 7
3 SECTION-B
3 1 +cosx
72k 21 _ cosx ; 81. Let 5 digit numbers be constructed using the digits
.[ 1+cosx ./[3 sin? x x 0, 2, 3, 4, 7, 9 with repetition allowed, and are
n/2 arranged in ascending order with serial numbers.
= J. (cos ec’x — cotxcosecx)dx . .
o Then the serial number of the number 42923 is
n/2
2 1 1
= (cosecx —cotx) J. =(1)—[———)=1——
o 343 V3 Official Ans. by NTA (2997)
/2
L S Allen Ans. (2997)
s sinx(1+cosx)
Sol. 2++++=1296
J‘ dx 666 6
2
(2tanx/2)(1+1-tan>%7) 3+ +++=1296
2 2
:J_(1+tan %)sec %dx 40w6Lw6L46-=216
2tan¥/2 420 ++=36
tan%:t sec/ dx=dt 422++=36
1+t 1 ? 423 ++=36
—J( }dt—z{fwz} 0
1 —
7 424 = 36
ool osy |
4290+=6
= (l + l Kn«/gj ‘
6 2 42920=1
2(l+lgnﬁJ+3(l_LJ 42922=1
6 2 3 42923=1
=—+€nJ§+3 \/__—+En\/§—\/§ =2997
7
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Sol.

83.
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Let ai, a, ...... ,an be in AP. If as = 2a; and

a;; = 18, then

is equal to

Official Ans. by NTA (8)
Allen Ans. (8)
2a;=as(given)

2(aI +6d) =a, +4d
a,+8d=0

a, +10d =18

By (1) and (2) we geta; =-72,d=9
ag,=a,+17d=-72+153=81

a,=a,+9d=9

12[\/5_\/a+\/§_
d

d

Let 6 be the angle between the planes

P =f(i+]j+2k)=9 and P,=7.(2i-j+k)=15.
Let L be the line that meets P, at the point
(4, -2, 5) and makes an angle 6 with the normal of
P,. If a is the angle between L and P, then
(tan?0)(cot’a) is equal to

Official Ans. by NTA (9)

Allen Ans. (9)

84.

Sol.

85.

0 =mn/3
=90-a

(i+]+2f().(2i—j+f()_2_l+2_1
6 6 2

cosO =

0=mn/3 a=71/6

(‘[an2 6)(c0t2 (x)

3)3)=9
Let oo > 0, be the smallest number such that the

) 30

expansion of £x3 +%j has a term Bx “,feN.
X

Then a is equal to

Official Ans. by NTA (2)

Allen Ans. (2)

e (2]

60-11r

=¥C 2".x °

60—11r

<0 :>11r>60:>r>%:>r=6

T, =¥C,.2°x
We have also observed B = 3°Ce (2)° is a natural

number.

Lo=2
Let i and b be two vector such that |§| =14,

b/ =+/6 and [axb|=v48 . Then (a6 is equal to
b b (a5)

Official Ans. by NTA (36)

Allen Ans. (36)
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Sol.

86.

Sol.

il =i, =6 faxB=a8
‘EXB‘Z +‘é’.5‘2 = |¢§|2 X‘B‘Z

= (ab) =84-48=36

Let the line L:X2—1:y+llzz—3

intersect the

plane 2x +y + 3z = 16 at the point P. Let the point
Q be the foot of perpendicular from the point

R(1, -1, -3) on the line L. If o is the area of

triangle PQR. then o? is equal to

Official Ans. by NTA (180)

Allen Ans. (180)

Any pointon L((24 +1),(-A —1),(1+3))
2(2h+1)+(-A—1)+3(r+3)=16
6A+10=16=>A=1

~P=3,-2,4)

DR of QR = (21, -1, A +6)

DR of L= (2,-1,1)

AAN+A+A+6=0 OL+6=0=>A=-1

Q=(-1,0,2)
R(1, -1, -3)
Q
P@3,-2,4)
Q(-1,0,2) R(1,-1,-3)

QR =2i—j-5k QP=4i-2j+2k

87.

Sol.

88.

Sol.

~ ~ A

i ] k
QRxQP=[2 -1 -5=-121-24]
4 2 2

0L=%><x/144+576:>0(2 =%:180

The remainder on dividing 5% by 11 is
Official Ans. by NTA (9)

Allen Ans. (9)

599 — 54‘595

= 625[5°]"

— 625[3125]"

— 625[3124+11"

= 625[11k x 19 + 1]

=625 x 11k x 19 + 625
=11k +616+9
=11k +9
Remainder =9

If the variance of the frequency distribution

Xi 2 3 4 5 6 7 8

Frequency f; 3 6 |16 | o | 9 5 6

Official Ans. by NTA (5)

Allen Ans. (5)
di =
Xi f. Xi - 5 f, di2 fidi
2 3 -3 27 -9
3 6 -2 24 -12
4 16 -1 16 -16
5 a 0 0 0
6 9 1 9 9
7 5 2 20 10
8 6 3 54 18
o ot = 2 _[Zfidi J
* 26 L2
_ 150 B
45+a

=150=135+3a

=3a=15=a=5
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89. LetforxeR 90. Number of 4-digit numbers that are less than or
equal to 2800 and either divisible by 3 or by 11, is
X + |x| % x< 0
f(x)= 7 and g(x)= 2 x>0 equal to

fficial Ans. TA (71
Then area bounded by the curve y = (fog)(x) and Official Ans. by NTA (710)

the lines y = 0, 2y — x = 15 is equal to Allen Ans. (710)

Official Ans. by NTA (72) Sol. 1000 —2799
Allen Ans. (72) Divisible by 3
x+|x| X x>0 1002+ (n—1)3=2799
Sol.  f(x)= 1
2 0 x<0 n= 600

x* x>0 Divisible by 11
g(x)=

x x<0

1-2799 — [—22?9} = [254] =254

fog(x)= f[g(x)] _ [g(ox) g(x)= g

g(x)<
1-999:[@}90
11
P ( )_ x> x>0
BT 0 x<o 1000 — 2799 = 254 — 90 = 164
2y—-x=15 Divisible by 33
3 2799
A:I X+15_X2 x+l><§x15 1—2799—{—33 }:84
2 22
999
x2 lS_x_x_3 g 1—999—){§}:30

1000 — 2799 — 54

=—+—-9+ _
4 2 4 4 . n(3) +n(11) —n(33)
600+ 164 -54=710
:¥:72

(0,15/2)

(-15,0)

10
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