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SECTION - A

Question ID : 101261
Set & Relations

1.

Ans.

Sol.

LetR, = {(a,b) e NxN:Ja—-b|<13} and R, = {(a,b) e NxN:Ja—b[#13}. Thenon N :

(1) Both R, and R, are equivalence relations

(2) Neither R, nor R, is an equivalence relation

(3) R, is an equivalence relation but R, is not

(4) R, is an equivalence relation but R is not

T R, = {(a,b) e NxN:|a—b|< 13} @M R,={(a,b) e NxN:ja—b[#13} E| A NW :
(1) R, T R, < el wder 8

(2) 7 @1 R, € R, U JoIdl el @

(3) R, % JeIar dady 8 W=y R, TEl @

(4) R, U% JogaT Wde & W= R, 7€l ®

Official Answer NTA (2)

R =1{(a,b)e NxN:Ja-b[<13}and R, = {(a,b) e N x N:Ja—Db|# 13} in R, for transitive let 3
numbersa=1,b=12,¢c=19

+ la=b| <13

S L=12[<13= (1, 12) e R,

similarly (12, 19) € R, but (1, 19) ¢ R,. So R, is not transitive. Therefore R is not equivalance.

InR, for transistive let 3 numbers.

a=10, b=15, c=23

- la=b|#13

S 10 =15]# 13 = (10, 15) € R, Similarly (15, 23) € R, but (10, 23) € R,
So R, 1S not transitive

Therefore R, is not equivalance

Question ID : 101262
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Quadratic Equation

2. Let f(x) be a quadratic polynomial such that f(—2) + f(3) = 0. If one of the roots of f(x) =0 is —1, then the
sum of the roots of f(x) =0 is equal to :
AT f(x) T fgarha 9gus & e fow f(-2) +f3) =02 3k f(x)=0 &1 v qa@ -1 8, @ f{(x)=0®
Tl & INTHS IR T -

11 7 13
(D 3 (2 3 3) 3 4) 3

Ans. Official Answer NTA (1)

Sol. Letfx)=ax-o)x-p) s (1)
for f(x) =0; x =—1. [ one root is —1]
=S fx)=0=ax+1)-pB) (2)
Now, f(-2) +(3)=0

a[(-2+1).(-2-B)]+a[(3+1)(3-B)]=0

a[2+B+12-4p]=0

=14-38=0 = B=—

o =— (given), B=—

sum of roots :E_lzﬂ

3 3

Question ID : 101263
P&C
3. The number of ways to distribute 30 identical candies among four children C, C,, C, and C, so that C,

receives atleast 4 and atmost 7 candies, C, receives atleast 2 and atmost 6 candies, is equal to :

IR =i C, C,, C,, C, # Uh @RE & 30 I 59 UbHR died & Tl bl we=r, 59 C, bl o & 34 4
T S ¥ S 7 BN, C, B BH A B 2 T Hferb ¥ e 6 bl fed, €
(1) 205 (2) 615 (3) 510 (4) 430

Ans. Official Answer NTA (4)

Sol. By multinomial theorem, no. of ways to distribute 30 identical candies among four children C,, C,, C,

and C - Sowe have to find coeff. of x*° in

(l+x+x2+ .......... uptooo)x(x4+x5+x6+x7)x(x2+x3+ ..... x6)><(l+x+x2+ ..... uptOOO)
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=coeff. of x**in (1 +x+ ... )2 (x*+....... X)) (x2+ ........ x%)

=coeff. of x*in (1 +x +x2+ ... )2 xx*(x' +........ X)X XX+ ... x*) [x* and x> common from C, C.]

Using formula for G.P. and o, G.P.

= coeff. of x** in 1— x) l—x 1—x

4

(

= coeff. of x** in (1 X )( ).(l—x)_4

= coeff. of x** in (1 x'—x’+x )(l—x)
22

_ 27 23
- C24_ Czo

C,, +"* C,s =430

Question ID : 101264

Binomial Theorem

Ans.

Sol.

11
The term independent of x in the expansion of (1 —x* +3x° )(% x’ - - j ,X#01s:

5x

11
(1—x2+3x3)(§x3—512j , X0 J9R § 9 Wdd U<
X

- 2 5=
) ()200 3200 200 @50

Official Answer NTA (2)

oy A
(l—x +3X)EX e ,x#0

5 1
general term in (—x ——j is
2 5x*

I1-r r
Tr+1 :11Cr(éx3J ( _12j
2 5x
_ 11Cr (éjllr (_ljr x 3351
2 5

So term independent of x in given expression

(Y 1Y 11x10x9x8 1
= C7 —_ —_—— = X
2 5 24 16x125

33

200
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Question ID : 101265

Sequence & progression

5. If n arithmetic means are inserted between a and 100 such that the ratio of the first mean to the last mean
is 1 : 7 and a + n = 33, then the value of n is :
e aderr 100 & de n FHR A1 9 YR STl U § fb Ugel ey o1 3ifcrd dreg | arqura 1:7 8 qen

a+n=33%8 A ndH A9 ¥:

(21 (2) 22 (3)23 (4) 24
Ans. Official Answer NTA (3)
Sol.  a,A,A, . ... A, 100

Let th diff Fabove AP, is d then ——o— =+

et the common difference of above A.P. is d then /==~

7a+8=100 (1)

anda+n=33 2)

also, 100=a+(n+1)d

— 100 = a+(34—a)x(100_7aj
800 = 8a + 7a% — 338a + 3400
7a>—330a+2600=0
7a>—260a—70a+2600=0

a=10,@ buta;t@
7 7
. from eqn (2)
10 +n=33
=>n=23

Question ID : 101266
Continuity & Differentiability
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Ans.

Sol.

' [X] , x <0 (X): e —X , x<0
Let f, g : R > R be functions defined by f(x) = x| S0 and & (x 1)2 1 >0
—X , X 2 - - 9 =

where [x] denote the greatest integer less than or equal to x. Then, the function fog is discontinuous at
exactly :

(1) one point (2) two points (3) three points (4) four points
X , 0
A %o f, g: R > R f(x)= X] o x<0 qer g(x)= ) 2X 57 arr oo 2,
[1=x] , x20 (x-1)"-1 , x20
STEl [x] #ewd quiie <x & | A1 ®ed fog fbaw famgail W aRdad ® :
() v fag )@ fag (3) @ fag (4) TR fag
Official Answer NTA (2)
[x] : x<0 e —x ; x<0
f - =
(X) {|1—X| : x>0 andg(X) (X—1)2—1 : x>0
‘1+x—eX x <0
1 x=0
f(x)z
[(x=1)°-1] 0<x<2
p-(x=1)|  x>2
graph of fog(x)

N/
OI\/Q

So x = 0 and 2 are the 2 points where fog(x) is discontinuous.

Question ID : 101267

Definite Integration
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Ans.

Sol.

Let f: R —> R be a differentiable function such that f ( j 2, f ( j 0 and f '(gj =1 and let

g(x)zP(f‘(t)sect+tantsectf(t))dtfor Xe[% Ej Then lim _g(x) isequalto:

x| L
2

AT f: R > R U% @b« Had & forga forw f( j J2, f( j 0 eI f‘(%}:l 2| AT

X

g(x):ﬁ(f'(t)secmantsectf(t))dt Xe[z —j &)@ hf(nj 8(%) g 2 -

(12 (2)3 (34 (-3
Official Answer NTA (2)

(5. 3o )
Also
=_[5|:f'(t).sect+tan t.sectf(t)]dt
(W viu)dx = [(wv).dx =uv.
~[sectf (1)]"

g(x) =2 —sec x.f(x)
Now,

. . T T
irrﬁlg( )—}grgg(g—hj 2—£1£%sec[5—h)f(5—h)
2
. . T
)1(1_>njg(x) = 2—£1£%cosechf(5—hj
5]
=2-lim————~=~

2
h—0  cosh

using Lopital rules

r(3-1)
=2+1lim =2+1=3
h—0  cosh
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Question ID : 101268

Definite Integration

8.

Ans.

Sol.

Let f: R —> R be a continuous function satisfying f(x) + f(x + k) =n, for all x € R where k >0 and n is

4nk 3k
a positive integer. If I, = I f(x)dx and I, = jf(x)dx , then :
0 -k

AT f: R — R & 6dd He 8 S 941 x € R @ fog f(x) + f(x + k) = n &7 Fd< Il &, Seix> 02

AT n T eTHD QUIih | AT I, = J’ f(x)dx @ern Izzjf(x)dx%*,a#:

() I + 21, = 4nk (2) I +2I,=2nk (3) I, +nl =4n’k (4) 1, +nl = 6n’k
Official Answer NTA (3)

Givenf:R > Rand f(x) + f(x +k)=n v x € R —A1)
forx > x+k
fix +k)+f(x+2k)=n —2)

so f(x + 2k) = {(x) [from (1) and (2)]
therefore period of f(x) is 2k.
Now,

I, = J.4nkf(x).dx = 2n2ff(x).dx

0
k 2k
=2n[jf(x).dx+jf(x).dx}
0 k
2k
injf(x).dxputx=t+k = dx =dt
k

- 2n“jf(x).dx+ij(t+k).dt} = 2n.(nk)

=2n%k
Also

in 1, =] f(x)dx =2 f(x).dx = 2nk

= I, +1,xn=4n"%k
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Question ID : 101269

Area Under Curve

9.

Ans.

Sol.

The area of the bounded region enclosed by the curve y =3—

1
EED y=3—x—5‘—|x+1|62ﬂ x-31eT ¥ iR &3 &7 &9%d T
= L 32
O @ 1 OF
Official Answer NTA (3)
y:3—x—l—|x+1|
2
ZX—Z x<—1
2
3 1
= — —1<x<—
71 2 2
2—2){ x>l
2
graph of y.

required area is area of trapezium ABCD

D ("%) C

1
=5 [sum of parallel sides] % distance between parallel sides

15,332 :
5 |5 T g Q. units

1 .
X—E‘—|X+l| and the x-axis is :

63
4) 16

Question ID : 101270

Differential Equation
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10.

Ans.

Sol.

Let x = x(y) be the solution of the differential equation 2y eyzdx+(

x(1) = 0. Then, x(e) is equal to :

HTAT Addhel

AHTHROT

2y e’ dx + Lyz —4xe

X=X(y) 39 SR 8 f& x(1)=0% @ x(e) R & :

(1) elog(2) (2) —elog(2)
Official Answer NTA (4)

2.ye[yxzj dx + {yZ - 4x.e[yxzj } dy =0

= 26[;2] [y.dx — 2xdy] =—y’dy

2 4

”d[ij_ y dx —x.2ydy
y y

uln

4

So multiple both sides by

. Ze[yxz] {yZ dx - 2xy.dy} __dy

Y y

- jze[:zj.d(%J Y

y y

:>2€[yxz] =—/ny+c

givenx(1)=0=x=0,y=1=c=2.

= Ze[yxzj =—/ny+2
for x(e)

X

:2e(?zj = fne+2=—1+2

= 2e¢ =1

(3) e’ log (2)

X
2

y

y® —4xe?

(4) - log (2)

o]

de:OfﬁT

de =0 such that

gl
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X iy 1
oz n 5 =x=e’x—/n2

Question ID : 101271

Differential Equation

I1.

Ans.

Sol.

Let the slope of the tangent to a curve y = f(x) at (X, y) be given by 2 tan x(cos x —y). If the curve passes

P 2
through the point (Z’Oj’ then the value of J-ydx is equal to :
0

AT T G y = f(x) & 95 (x, y) IR TRl @1 &1 Ygurar 2 tan x(cos X —y) & | AT I8 a8 a5 (%Oj

2
| BIH] ST §, an jydx BT A RIS

D(2-V2)+% @ 2-= 3 (242)4 = (4)2+——
) (2-V2)+ = @2-7 O[22+ @2+ g
Official Answer NTA (2)
dy
— =2tanx(cosx —
dx X( * y)
dy e . U
d_x+ 2tanx.y = 2.sIn X. [its a linear D.E.]
J‘Ztanx.dx 2
LF.=¢ =sec” X

.. solution fo differential equation will be
y-(Lf) = [Q.(IF).dx
y.sec’ X = jZ.sin x.sec” x.dx

y.sec’x =2secx+¢ —1)

Curve is passing through (%,Oj

0=2v2+c =c=-2V2
from equation (1)

y=2.cosx—2\/§cos2 X

IOZ y.dx = jog(2 cos x — 2+/2 cos’ x).dx
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~ 2—2\/§x%:2—i

NG

Question ID : 101272

Straight Line

12.

Ans.

Sol.

Let a triangle be bounded by the lines L, : 2x + 5y = 10; L, : —4x + 3y = 12 and the line L,, which passes
through the point P(2, 3), intersects L, at A and L, at B. If the point P divides the line-segmetn AB,
internally in the ratio 1 : 3, then the area of the triangle is equal to :

HHT U B[St @i L 2x + 5y =10; L, : —4x +3y =127 L, & o1 8 | @1 L, g P2, 3) 9 &R
SR €, L, &1 fd=g A W @redl & de L, @1 fawg B W ®redl &1 afe fd=g P, Xar-4vs AB @ afc: 1:3
@ U H I Rar 2, A R[Sl &7 &9%d IR ©

110 ) 132 gL o !
()13 ()13 <)13 ()13
Official Answer NTA (2)

L :2x+5y=10 —A1)
L :4x+3y=12 —2)
Solving eq. (1) and eq. (2) we get

L,:—4x+3y=12

L . 3\B
_ ’ P2, 3
Cz(i,gj / @ \LI 12x+5y=10
13 13
Now
1 1
let B(xl,g(10—2xl)j;A:(x2,§12+4xzj
from section formula 2 = X, +3%,
=>x, t3x,=8 3)
and
12+4x, +1072%
3=
4
= 10x,-x,=-5 4)
from eq. (3) and (4) x _ X, =—
4 T3 T3
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Point A(i’ﬁj, B(%’__lz]
13 13 1313

Now area of AABC
. _l ix 144 +9—5><_—24+_—15><§
Point area of AABC= 2113 13 13 13 13 13

EREC .
13 Sq. units

Question ID : 101273

Hyperbola

13.

Ans.

Sol.

Let a> 0, b > 0. Let e and / repsectively be the eccentricity and length of the latus rectum of the

2 2

X
hyperbola — — Z—z =1. Let ¢’ and /” respectively be the eccentricity and length of the latus rectum of its
a

11
conjugate hyperbola. If ¢’ = % /and (e')2 = 3 I, then the value of 77a + 44b is equal to :

2 2

AT a>0,b>07¢ | Waﬁwx—z—§=la‘>’rmaﬂﬂﬁﬂa SICICIRCEICIE T NN AS
a

1§89 HYTH! ATIRATT DI Iecbrarall AT AT ST BT dd1s A € o1 [ € | Al ¢? :%laeﬂ

11 .
(') =— 1 &, dr 772+ 44b BT 7 R ¥ ;

8
(1) 100 (2) 110 (3) 120 (4) 130
Official Answer NTA (4)
2 2
. X y
Given ?—?21 —A1)
2 2
e=1fl+b—2 and fzﬂ
a a
» 11 a’+b> 11 2b’
—> € —_g - = —X
14 a’ 4 a
2 2 11 2
= a +b :7b a —2)
In conjugate hyperbola
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2 2
—X—2+y—2:1
a- b
2 2
o'= 1+ =
b b
. , 11 b>+a> 11 2a’
1ven (e') =—/¢' = =—X
given (¢') =2 b 8 b
2 2 11 2
= a +b :Eab —(3)

from eq. (2) and eq. (3)
4
Ta=4b = a= 7b

from eq. (2)
44b = 65 and 77a = 65
s T77a+44b =65+ 65 =130

Question ID : 101274

Vectors

14, Leta=ai+2j-kand b=-2i+aj+k, where o € R. If the area of the parallelogram whose adjacent

sides are represented by the vectors a and b is 4/15 (Ot2 + 4) , then the value of 2|5|2 + (5‘5)‘5‘2 is equal

to :

M a=ai+2j-k @M b=—2i+0j+k&, SElaeRE| AR TR agyst, TP Her™ Yog a o

b & ama ([15(o’ +4) & 2|5|2+(5.B)‘B‘2 T AT aRER &

(1) 10 )7 3)9
Ans. Official Answer NTA (4)
Sol. Given a=qai+ 23 —k

b=-2i+ a}' +k

area of parallelogram is 15(oc2 + 4)

= ‘5x5‘= 15(0L2 +4)
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15(a2+4)

R
QRN —o
|
Il

= \/(2+a)2 +(a-2) +(a® +4) =150 +60

Squaring both sides and solving it.
o' —50?-36=0
o’ =9 and o> = — 4 (not possible)
>oa=%3

Therefore

2faf +(ab).Jof
—2x 14-14=28—14=14

Question ID : 101275

Parabola

15.

Ans.

Sol.

If vertex of a parabola is (2, —1) and the equation of its directrix is 4x — 3y = 21, then the length of its

latus rectum is :

I U WRAST BT AN (2, 1) § 39T AT B FHIBIT 4x — 3y =21 7, AT 3ADT ATfAd Siar dl diarg

g

(1H2 2)8 3)12
Official Answer NTA (2)

a = distance between vertex and direct x

4x2-3x1-21|

V4 +3?

|

a=2
Now, length of latus rectum = 4a
=4 x 2 = § units

Question ID : 101276

3D Geometry

16.

(4)16

@, 1MJ4a

4x — 3y =21

Let the plane ax + by + ¢z = d pass through (2, 3, —5) and is perpendicular to the planes 2x + y—5z =10
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Ans.

Sol.

and 3x + 5y — 7z =12. If a, b, c, d are integers d > 0 and gcd (Jal, |b, |c|, d) = 1, then the value of
a+7b+c+20dis equal to :
HET A4 ax + by + cz=d fd5 (2, 3, -5) ¥ R Sar 8 d7 |Haal 2x +y -5z =10 3R 3x + 5y -7z
=129 d99d B | af§ a, b, c, d gurfad &, d > 02 T ged (|al, |bl, ||, d) = 1 &, @l
a+7b+c+20d & A R § :
(1) 18 (2) 20 (3)24 (4) 22
Official Answer NTA (4)
Equation of plane passing through (2, 3, —5) and perpendicular to the palnes 2x + y — 5z = 10 and
3x+5y—-7z=121s

x—-2 y-3 z+5
(f-3)N=0=| 2 1 -5|=0

3 5 -7

—18x+y—-7z=2
a=-18,b=1,c=-7,d=2
-+ ged of ([a], [bl, [ef, d) =1
Sat7Tb+c+20d=22

Question ID : 101277
Probability

17.

Ans.

Sol.

The probability that a randomly chosen one-one function from the set {a, b, c, d} to the set{1,2,3,4,5}
satisfies f(a) + 2f(b) — f(c) = f(d) is :
gzl {a, b, c,d} ¥ A== {1,2,3,4,5} | IGAT g Y U Usbd! ol & f(a) + 2f(b) — f(c) = f(d)

FT AT B D UIRdHAr B

1 1 1 1

(1) 5 @ 20 330 @ 59
Official Answer NTA (4)
Given A={a,b,c,d}

B={1,2,3,4,5}

f: A — Bisone—one
Total number of one — one functions from A to B = °P, = 5!
also f(a) + 2f(b) — f(c) = f(d)
favourable case for this condition = 6
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f(a) | f(b) | f(c) | f(d)
1| 3215

O R N N R N
— =N W

5 2
3 5
5 3
3 4
4 3

Probability of f(a) + 2f(b) — f(c) = f(d)

_6_6 _1
517120 20

Question ID : 101278

Limit

n—owo

18.  The value of lim 6tan {z tan™!

r=1

]lli_l;l;i 6tan {z tan_l (m

r=1

(D1

Ans. Official Answer NTA (3)

(2)2

1
——— | isequal to :
(r2+3r+3j a

jmﬂﬁwéz

(3)3 (4)6

L 1
6lim tan tan”'| ———
Sol. n—>® {; (r2 +3r+3j}

1

r=1

=61im tan {Z tan™' [

1

R

= 61lim tan tan”!
limtan| ),

=61lim tan z tan™

= 1+(r+2)(r+1)

n (r+2)—(r+1)

n—oo

n—oo

= 1+ (r+2)(r+1) |

=6lim tan Z:(tan"1 (r + 2) —tan”' (r + 1))}
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=6lim tan [(tan’1 (n + 2) —tan™' 2)}

n—oo

= 6tan[limtan"1 (n+2) —limtan™ (2)}

=6tan [tan’1 (c0)—tan™ 2] =6tan [g —tan”’ 2}

= tan(cot"2 2)

=6tan (tam_1 lj
2

:6)(1:3
2

Question ID : 101279

Vectors

19.

Ans.

Sol.

Let @ be a vector which is perpendicular to the vector 3{+%3‘+2f< If ﬁx(2{+f<) =2i-13j—4k , then
the projection of the vector a on the vector 2§+2j+f< 1S :

AT e 3i+%j‘+212 @ Fqad U Afew a4 8| Afk ax(2i+12)=2i—13}'—4f< &, 1 |fer d o wfew
2i+2j+k R UEU & :

1 g 2) 1 3 > 4 7
(13 (2) (33 @ 3
Official Answer NTA (3)

A n ~ I T
Let d=aji+a,j+ak and a'(31—5J+2kj=0

= 3a, —32—2+2a3 -0

= 6a —a t4a,=0 —1)
Also

ax(2i+12)=2i—13j—412
—2a,k+2a,j—a, j+a,i = 2i—13j-4k

By comparison

a,=2anda —2a,=13 ——2)
from eq. (1) and (2)
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a1=3anda3=—5

a=31+2]-5k

Projection of @ on 2i+2j+k = _6+4-5
V22422 + 1P
5
3 units
Question ID : 101280
Trigonometric Ratio and Identities
5
20. Ifcota=1and sec B = 3 where < g < 3n and §< B < 7, then the value of tan(a + ) and the
2
quadrant in which o + B lies, respectively are :
1
(1) 7 and IV" quadrant (2) 7 and I** quadrant
1
(3) =7 and IV*" quadrant 4 - and I** quadrant
5 & o :
af cotou=1aAT sec = o g, Sef n<a<3_“ qer g<B<n g, Al tan(ow + B) BT A9 TAT T8 TGATY
2
rH o+ B Red 8, e 7 ¢
1 : ,
(1) —o e =T [V ggerter (2) 7 TAT yBSAT AGAT
: 1 :
(3) —7 T drem =g 4) = T el ERRIN
Ans. Official Answer NTA (1)
3n
Sol. cota=1; oe 7T,7

then tan o = 1

- T
and secB:?S, Be(—,nj

2
tan(a+B) :M
l-tanatan 3
4
tanp=——
P 3
Also
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a+B=(n,3—nj+(£,nj
2 2

(z2)
272
but tan (a0 + B) is —ve

-, a+ P € iv quadrant

SECTION -B

Question ID : 101281

3D Geometry

21.

Ans.

Sol.

x=6 y-1 z-2
2
that divides internally the line segment PQ in the ratio 1 : 3. Then the value of 22(a + 3 + 7) is equal to

Let the image of the point P(1, 2, 3) in the line L : be Q. Let R(a., B, ) be a point

x-6 y-1 z-
3 2 3
A 1:3® U # faifod &xar g1 ar 22(ou + B+ 7) BT A9 RER
Official Answer NTA (125)

N 2 3 famg P(1, 2,3) @1 SRR Q& | T Rimg R(a, B, 7). ¥l WS PQ @1

x-6 y-1 z-2
3 2 3

=\

From point P(1, 2, 3), P’ is foot of perpendicular on line
S PP=CBA+6,20+ 1,30 +2)
dr’sof PP’=3A+5,2A 1,31 -1
as PP’ and line / is perpendicular
S BAES)3+22A-1)+3(BA—-1)=0
22
11

, (LT
Pr= 1171111

The point dividing PQ in the ratio 1 : 3 will be mid point of P and foot of perpendicular from P on line

= A

= R will be mid point of PP’
ﬁ+l 111+2 171+3
R: =
=R =(o.B,7) T
62 23 40
(aaﬁay)_(57575j
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22(o,B,y) = 22(%) =125
Question ID : 101282
Statistics
22. Suppose a class has 7 students. The average marks of these students in the mathematics examination is

62 and their variance is 20. A student fails in the examination if he/she gets less than 50 marks, then in

worst case, the number of students can fail is )

A U HelT H 7 BT & | TG @ Wi § g7 BT & 3l HT AT 62 FAT TR 20 B | BT B Ul

# %ol BT 2 | Al a8 50 3l I PH UK FRAT €, A Bl 8 Al BIA P ARTHaH AT 8 :
Ans. Official Answer NTA (0)

Sol.  According to given data
= 2 (xi- i)2
X=602,=——=20

7

= (X, —62)’ + (x, - 62) + ............ (x, — 62)* = 140 for failure of any student x. < 50

Suppose x, = 49.
(49 — 62)* = 169 which is not possible. Therefore no student is going to score less. than 50.

= ( students

Question ID : 101283
Circle

23. If one of the diameters of the circle x? +y2 —2\/§x—6\/§y+14:0 is a chord of the circle
2 2
(x—2x/§) +(y—2x/§) =1, then the value of 1? is equal to

ARG X% +y° —242x — 632y +14 = 0 T TF &A™, I (X—2\/5)2+(y—2\/5)2 =17 91 TP ST &,

12 ®T A9 RER 8
Ans. Official Answer NTA (10)

Sol.  For x> +y’ —2V2x+ 62y +14=0

rz\/(ﬁ)2+(3\5)2 “14=6
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diameter = 2./¢

2

if diameter is chord to, (x - 2x/§)2 + (y - 2x/§) r’, then

in AOAB,

OB = /6 units
OA =2 units (distance between centres)

r=AB=[(\6) +(2)

= 12 =10 units

Question ID : 101284

Limit
sin (3x” —4x +1)—x* +1 _
24. If 1im = -2, then the value of (a — b) is equal to
x—1 2x° —7x* +ax+b
_sin(3x7 —4x+1)-x"+1
Ify lim =-2%,dl (a—b) & A TR &

x>l 2x°—7x* +ax+b
Ans. Official Answer NTA (11)

: 2 G2
sm(3x 4x+1) X +l:_2

Sol. lim 5 5
x—1 2x° =7x“+ax+b

this will be 6 form for finite answer denominator must be zero.

+2=T7+a+b=0
satb=s (1)

0
As this will be 0 form use De LHoptal Rule,

_cos(3x” —4x +1)(6x —4)-2x
lim
x—1 6x° —14x +a
Again for finite answer denominator must be zero.
Sa=38
from eq. (1)
b=-3
required=a—-b =8 —(-3)
=8+3=11
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Question ID : 101285

Sequence & progression

25.

Ans.

Sol.

Letforn=1,2,........ ,50, S_be the sum of the infinite geometric progression whose first term is n* and

whose common ratio is .

(n+1) 26 =

50
Then the value of L+ Z(Sn +Ll—n —lj is equal to
n+

AT n=1,2, ... ,50 & forg o/Fd UK 1T ST 9aT U8l Ug n? T |id Igurd ( ! )2 g BT ANT
n+1

50
S gl ar L+Z(Sn+i—n—1j BT A TR &
26 = n+1

Official Answer NTA (41651)

Infinite series whose a = n>.

_(n+l)2 B n(n+1)2
50 = (n+2) B (n+2)

S, :(nz +1)_n+2 [add and sub 2]

Now,

= —+ (n2+1)— +——-n-1
26 =L n+2 n+l

1 &f, 1 1
=—+ (n —n)+2 —_—
26 T n+l n+2

1 & 2 2 }

=
26 6 2
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1 57550-7650 1
e t1-—

" 26 6 26
— 41650 + 1 = 41651

Question ID : 101286

Determinant

26.  Ifthe system of linear equations 2x —3y =7+ 5, ax + Sy=3 + 1, where a, 3, Y € R has infinitely many
solutions, then the value of |[9a + 33 + 5y is equal to
i g AR Md™ 2x -3y =y+ 5, ax +5y=B+ 1 &l o, B,y € RE, & 3d & &, @ [+ 3B
+5y] @AM R ? |

Ans. Official Answer NTA (58)

Sol.  Given 2x—-3y=vy+5

ox +5y=p+1. have infinite sol®
a, b _¢ 2 _ -3 vy+5

a, b, ¢, a 5 p+1
-10
:>(X=Tand3[3+57=—28

-10

So [9.0.+3B+5y| = 9><T—28‘=58

Question ID : 101287
Matrices

1

1+1
27.  LetA=| . |wherei= ./_1.Then. the number of elements in the set {n € {1,2,......
-1 0

1S

I+1 1
- A:( +.1 j%g, SEfi = 21 B o Ao {ne{l,Z, ...... ,100}:A“:A}ﬁ Jagal dI A=

Ans. Official Answer NTA (25)

Az_1+i LIfT+1 1| | 1 141
Sol A L o] 4 o) T li-i
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10
A4 = = I

SoA’=A, A’=A and So on.
n=1,509.... , 97
Number of values = 25

Question ID : 101288
Complex number

28.  Sum ofsquares of modulus of all the complex numbers z satisfying Z = iz* + z* —z is equal to

Z =iz’ + 7% —z BT AT B dTell T ARIST GBI 2 & ATITHT & il BT IS SRR & |
Ans. Official Answer NTA (2)

Sol. Letz=x+iy given Ezi(zz)+zz—z

So 2x = (1 +i)(X2 ~y*+ 2ixy)

Separating real and imaginary parts

S2Xx=X2—yV?+2Xy e (1)
XX-y?=2xy=0 (2)
from eqn. (1) and (2)

1
x=0ory=—=

2
Whenx =0 =y=0
1 > 1
= —— - __=0
When ¥ > = X" =X 1
~1++2
X =
2
So there will be 3 complex numbers.
(0+0): 2 2)° 2 2
Sum of squares of modulus of these
V1) 1 (V2 1
=0+ —— | +=+ +—
2 4 2 4
2 2
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Question ID : 101289

Function

29.

Ans.

Sol.

Let S = {1, 2, 3, 4}. Then the number of elements in the set {f : S x S — S : f is onto and
f(a,b)=f(b,a)>aV(a,b)eSxS} is
A S={1,2,3,4} 21 A @G {f:SxS—>S:f MK & qur f(a,b)=f(b,a)>aV(a,b)eSxS}H

rqal df HEm ® |
Official Answer NTA (37)
There are 16 ordered pass in 5 x 5. We write all these ordered pairs in 4 sets as follows :
A={(1, D)}
B={(1,4),(2,4),(3,4),(4,4),(4,3),(4,2), (4, 1)}
C=1{(1,3),(2,3),(3,3),(3,2), 3, 1)}
D={(1,2),(2,2),(2 1)}
All elements of set B have image 4 and element of A has only image 1.
All elements of set C have image 3 or 4 and all elements of set D have image 2 or 3 or 4.
Case - I : When no element of set C has image 3 number of onto functions = 2 (when elements of set D
have images 2 or 3)
Case - II : When at least one element of set C has image 3. Number of onto
functions=(2°—1) (1 +2 +2)
=35

Total number of functions = 37.

Question ID : 101290

Mathematical Reasoning

30.

The maximum number of compound propositions, out of pvrvs, pvrv~s, pv~qvs, ~pv~1vs, ~pV~1v~s,
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~pVqv~s, QVrv~s, qQv~rv~s, ~pv~qv~s that can be made simultaneously true by an assignement of the

truth values to p, q, r and s, is equal to

PVIVS, PVIV~S, PV~QVS, ~PV~IVS, ~PV~TV~S, ~PVQV~S, QVIV~S, QV~TV~S, ~pv~qv~s H I I fAs

Tl 2 p, q, r T s B FIHH T W US A1 A IR S AhdT 8, DY Ifman w8
Ans. Official Answer NTA (9)

Sol.  There are total 9 compound propositions, out of which 6 contain ~s(negation of s) so if we assign s as

false; 6 propositions will be true for remaining 3 are can opt
P—>T
r—>F

Hence maximum number of propositions that can be true are 9.
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