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MATHEMATICS
SECTION-A 1 —40
1. Let L be the line of intersection of planes = X_§+25}LT+97L_0
f(i-j+2k)=2 and F(20i+)-Kk)=2. It 41 4

:35k=?:> A

105

P(a, B,7) is the foot of perpendicular on L from the
point (1,2,0), then the value of 35(a+ P +y) is
equal to :
(1) 101 2)119 (3) 143 (4) 134
Official Ans. by NTA (2)

Sol. P]ZX—y+ZZ:2 7(41) 2

Py=2x+y-3=2 =105
1

Now, a=—k+i,B=5k—z,y=3k
3 3
2
:(X"'B""Y: 7}\.+§

3
' 51
? 15
1
1
1

D35(OL+B+Y)=%X35=119

2. Let S, denote the sum of first n-terms of an
arithmetic progression. If Sio = 530, Ss= 140, then
1 S20 — Seis equal to :
FP—.(I,Z,O) (1)1862  (2) 1842  (3) 1852  (4) 1872
! P Official Ans. by NTA (1)

Let line of Intersection of planes P; and P> cuts xy | Sol. S,, =530 = %{Za +9d} =530

plane in point Q.
. . . =2a+9d=106....(1)
= z—coordinate of point Q is zero

X—y:z} 4 ly) and Ss =140 = é{2a+4d}=140
X:E’y 2

=
d2 =2 3

and =x+y —2a+4d=56....(2)

N Q(f,_—Z,OJ —5d=50= [d=10] = [a =8|
33
: : : 20 6

Vector parallel to the line of intersection Now, S,, =S = ?{23 +19d} —5{23 +5d}
Y i j k | — =14a+175d
a=[1 -1 2|=—-i+5j+3k = (14 x 8) + (175 x 10)

2 1 -1 =1862
Equation of Line of intersection 3. Let f:R—R be defined as

4 2 4 5 P
X=3 Yty 40 p)=] 3% RO X200 e s

= = =\ (say)
-1 5 3 3xe® , x<0
Let coordinates of foot of perpendicular be increasing function in the interval
4 2 1
Hordo-290) (-1.2) @02
pF=[ st ]iv[sn-2 )i+ Gk 3
3 3 ® |15 @) (-3,-1)

PF.-a=0 Official Ans. by NTA (3)
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Sol.

Sol.

—4x* +4x+3 x>0
f'(x)
3¢*(1+x) x<0

T\

2 2

For x>0, f(x)=—4x*+4x +3
13

f(x) is increasing in | ——,—

Wi n (-33)

Forx <0, f'(x) =3e* (1 +x)

fx)>0V x e(-1,0)

= f(x) is increasing in (-1, 0)

So, in complete domain, f(x) is increasing in

-3

Let y = y(x) be the solution of the differential equation
cosec’xdy + 2dx = (1 + y cos2x) cosec’xdx, with

y(gj =0 . Then, the value of (y(0) + 1)? is equal

to:
(1) e1/2 (2) e—]/z (3) el
Official Ans. by NTA (3)

(4)e

Y 4 2sin’x =1+ycos2x

dx
dy
= —2 +(~co0s2x)y = cos2x
dx
sin2x
IF . ej—costdx _ eiT
Solution of D.E.
_sinZX) ( _sin2x
y(e 2 )= I(cos2x) e ? )dx +c
sin2x sin2x
:>y(e 2 )=—e 2 +c
Given
T
Zl=0
y(4j
—0=—¢"+c= c=e
sin2x sin2x
:y(e 2 )=—e 2 4o/
atx=20
_1
y=-1+e )

=y0)= -1+ e = (y(0) + 1)*=¢"!

Sol.

Four dice are thrown simultaneously and the
numbers shown on these dice are recorded in
2 x 2 matrices. The probability that such formed

matrices have all different entries and are
non-singular, is :

45 23 22 43
1) — 2) — 3) — 4) —
()162 ()81 ()81 ()162
Official Ans. by NTA (4)

a b
A= |A|=ad —bc

c d

Total case = 6*

For non-singular matrix |A| # 0 = ad —bc # 0

= ad=bc

And a, b, c, d are all different numbers in the set
{1,2,3,4,5,6}

Now for ad = bc

i6x1=2x3

= a=6,b=2,¢=3,d=1

or a=1,b=2,c=3, d=6|8such cases

(i))6x2=3x4
= a=6,b=3,c=4,d=2
or a=2,b=3,c=4, d=6|8 such cases

favourable cases

=9C4l4 - 16

required probability

_°Cla-16 43
6* 162

Let a vector a be coplanar with vectors
b=2i+j+k and ¢=i—]j+k.Ifa is perpendicular
to d=3i+2j+6k, and |al=~/10 . Then a possible

value of [a b ¢|+[a b d|+[a ¢ d] is

equal to :
(1)—42 (2)—40 (3)-29 (4)-38
Official Ans. by NTA (1)
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7.

Sol.

Sol.

a=ib+pc=1(2h+p)+j(h—p)+k(A+p)
a-d=0=3(2h+p)+2(A-p)+6(1+n)

=S 14r+7u=0=>pu=-21

= a=(0)i-3xj+(-V)k

= lal =10l =10 = =1
=>A=1lor-1

[abc} 0

[abc]+[abd]+[acd]=[a b+¢ d]

0 30 A
=3 0 2
3 2 6

= 30(12) + A(6) = 42\ = 42

97 sin? x o’
If J‘ dx =

NEHI

(&

,a € R where [x] is the

greatest integer less than or equal to X, then the
value of o is :

(1)200 (1—-¢™) (2) 100 (1 —¢)
3)50(e—1) (4) 150 (e'-1)

Official Ans. by NTA (1)

1007

sin® x sin’ X4
I= | —dx=100
[ S el

1 00.[ e_yn (I—Cﬂ dx
2

0

= SO{Te%dx —j[.ef%‘ cos2x dx}
0

I, = jief%dx = [—Tcef%‘ ]Z =n(l-¢)
0

I, = ]Ee_y“ cos2xdx
0

- cos2x]0 - J‘—Tce% (=2sin2x)dx

=1 —e’l)—2n.|.e_%‘ sin2x dx
0

=n(l-e')- 2n{—ne%‘ sin ZX]O - I—nef%fz costdx}
0

—n(1-e")-4n’1,

Sol.

n(1-e™)

1+4n°
) M}

1+ 47’

=1, =

.'.I:SO{Tt(l

20001 -7’
1 + 47
a,b and ¢ be such that

=2 . Then which one of

Let three vectors
dxb=¢,bxc=4 and |al
the following is not true ?
(1) ﬁx((5+5)x(6—5))=

(2) Projection of a on (bxc) is2
(3)[da b ¢]+[c a4 b]=8

@) 3a+b-2d =51

Official Ans. by NTA (4)

(1) ax((b+¢)x(b-0))
=£(—Bx6+6x5)=—2(5x(6x6))
= ——:Z ( 2; X ;; ) = ij

(2) Projection of a on bxc
oo _aa ),

[bxdl al
(3)[abc]+[cabl=2[abc]|=2a (bxc)
—2aa =2l =8
(4) axb=c and bxc=a
= 21,13,8 are mutually 1 vectors.

. Jaxbl =lcl=albl =Icl=[6l =I¢l4

Also, [bxcl=lal=[bllel =2 = Ic|=2 &bl =1
3a+b-2d = (3a+b-2¢)-(3a+b-20)
—9lal” +[l" +4lcl

=9 x4)+1+@x4)

=36+1+16=53

The values of A and p such that the system
of equations x +y + z =6, 3x + 5y + 5z = 26,
x + 2y + Az = p has no solution, are :
(HAr=3,u=5 2)A=3,u=10
BG)r=2,u=10 @Hr=2,u=10
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10.

Sol.

Sol.

Official Ans. by NTA (4)

xty+z=6 ...(1)
3x+ 5y +52=26 ...(11)
x+2yt+Aiz=p ...(1i1)
SxA)-()=>2x=4=>x=2
.. from (i) and (ii1)
y+tz=4 ...(1v)
2y +Az=pn-2 ..(v)
(V) =2 x (iv)
=>A-2)z=p-10

-10 -10
=g O

.. For no solution A =2 and p # 10.
If the shortest distance between the straight lines
3x—1)=6(y—-2)=2(z—1)and

1
4x-2)=2(y-A)=(z-3), L € Ris ——, then
y @
the integral value of A is equal to :
(H3 22 3)5 (4)-1

Official Ans. by NTA (1)

_ ) I N,
L Ol o 22) o) s g

2 1 3

g=i+2j+4f<

Shortest distance = Projection of a on Ex r:

B ‘a.(r1 ><r2)

|rl xr2|

[ x| =38
1 :|14—5x|

R

11.

Sol.

12.

Sol.

= |14-5\=1
=14-5L=1or 14-5L=-1

1
:—3 or 3
5

.. Integral value of A = 3.
Which of the following Boolean expressions is not
a tautology ?

() (p=q)v(~q=p)
2) (a=p)v(~a=Dp)
3) (p=~q)v(~q=p)

@ (~p=a)v(~a=p)
Official Ans. by NTA (4)
ME—>9 v (~q—>p)
=(~pvq v(qvp)
=(~pvp)vq
=tv q=t
2)(@—>p) v (~q—p)
=(~qvp) v (QV p)
=(~qvq) vp
=tvp=t
3 Pp—>~9 Vv (~q—>p)
=(pv~q Vv (@ Vvp)
=(pvp) Vv (~qvq)
=tvt=t
@ (~q—>9 Vv (~q—>p)
=(pvaq Vv (@Vp
=(pvopvVvI@QVp
=pVvq
Which is not a tautology.
Let A = [ajj] be a real matrix of order 3 x 3, such
that aj; + aip + a3 =1, fori=1, 2, 3. Then, the sum
of all the entries of the matrix A® is equal to :
(H2 )1 3)3 “9
Official Ans. by NTA (3)
ay  ap 4

A=lay ay, ay
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ataptag |l M Bcd (2) 100 < C < 165
AX=|a, +a, +a,; [=|1 9 3
ay, +a;, +ay, 1 (3) 81 <C <156 (4) 100 <C< 156
S AX =X Official Ans. by NTA (4)
Replace X by AX Sol. S:36x> +36y’ —108x +120y +C=0
AX =AX=X 10 C
= X +y -3x+—y+—=0
Replace X by AX 37 36
AX=AX=X —
Centre = (—g,— f)_(3 10)
X X X3 26
Let A=y, v, ¥, . 9,100 C
radius=r=,[—+—
Z, Z, 4 36 36
1 X, +X, +X;4 1
AN =y +y,+ys |=|1 >
1 zZ,+2, +7, 1
Sum of all the element = 3
13. Let [x] denote the greatest integer less than or
equal to x. Then, the values of x € R satisfying the
equation [eX]*> + [e¢* + 1] — 3 = 0 lie in the interval : Now,
1
(1) {o,g] (2) [loge2, log:3) .. <§
) [1,¢) (4) [0, log.2) 9 100 C 9
Official Ans. by NTA (4) 4 36 36 4
Sol. [ ] +[e* +1]-3=0 =C>100 .. (1
, Now point of intersection of x — 2y = 4 and
= [ex] +[ex] +1-3=0 2x —y =351is (2, -1), which lies inside the circle S.
-1)<
Let [e*]=t S2.1)<0
10 C
21 = ~
M iio2—0 =@+ 1P 3@+ 2 D+ =<0
=>t=-2,1
=>4+1-6- m+£<O
[e"} =—2 (Not possible) 336
Cc<156] L. 2
or [eXJ:I sol<e* <2 @
From (1) & (2)
<
= In)<x<In(2) 100 < C <156 Ans.
= 0=x<In@2) 15. Let n denote the number of solutions of the
= x¢€[0,In2) equation z°+3Z=0, where z is a complex
14. Let the circle S : 36x> + 36y° — 108x + 120y + C =0 = 1
be such that it neither intersects nor touches the number. Then the value of én_k is equal to
co-ordinate axes. If the point of intersection of the
lines, x — 2y = 4 and 2x — y = 5 lies inside the (1 @3 @) 3 (4)2
circle S, then : Official Ans. by NTA (2)
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Sol. 7 +3z=0
Putz=x+iy
= x? —y? +2ixy +3(x—iy) =0
= (x* —y” +3x) +i(2xy —3y) =0 +i0

x> —y?+3x=0 . (1)
2xy—-3y=0 ... 2
3
x=—,y=0
2y
3. .
Put x = 5 in equation (1)
9 L, 9
——y +==0
4 7 72
, 27 33
y 1 y >
S CE R L T
Puty=0=x*-0+3x=0
x=0,-3
(X, Y) = (05 O)a (_3> 0)
.. No of solutions =n=4
() - )
Kz_;)(nk Igf) 4*
1 1 1 1
=t —t—t—t.....
1 4 16 64
1 4
L3
4

16. The number of solutions of sin’x + cos’x = 1,
x € [0, 4] is equal to
(H11 2)7 3)5 @9
Official Ans. by NTA (3)

Sol. sin’x<sin’x <1 D)
and cos’x <cos’x <1 ...(2)
also sin’x + cos’x = 1
= equality must hold for (1) & (2)
= sin’x = sin’x & cos’ = cos’x
=sinx =0 & cosx =1
or
cosx =0 & sinx =1

5
=x=0,2n,4r, E, Skid
272
= 5 solutions

17.

Sol.

18.

Sol.

cos ' Vx? —x+1

If the domain of the function f (X) =

is the interval (a, B], then o + B is equal to :
3 1

1) = 2)2 3) — 4)1

(1 5 (2) 3) 5 “4)

Official Ans. by NTA (1)
O0<x*-x+1<1
=x>-x<0

=xe[0,1]

Also, O<sin_l(2x_lj£E
2 2

:>0<2X_1sl
2

=0<2x-1<L2
1<2x<3

1

—<xXx<—

2 2

Taking intersection
X € (l,l
2

1
=a=—,3=1
5P

3
Sa+f==
b 2

Let f : R — R be defined as

x° 1+2xe™

|
f(x)= (1—cos2x)2 ok (l—xe’")2

a )
If f is continuous at x = 0, then a is equal to :
(D1 (2)3 (3)0 42
Official Ans. by NTA (1)
For continuity

3
lim———(¢n(1+2xe>) =2¢n(1-xe™))
x-0 481n” X
=

lim L[2xe'2" +2xe M =a

x—0 4X

=l(4)=oc:1
4
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19.

20.

Sol.

Sol.

Letaline L : 2x + y =k, k > 0 be a tangent to the
hyperbola x* — y?> = 3. If L is also a tangent to the
parabola y*> = a x, then a. is equal to :
()12 (2)-12 (3) 24
Official Ans. by NTA (4)

Tangent to hyperbola of

(4) 24

Slope m = -2 (given)
y=-2x%+3(3)

(y =mx tya’m’-b’ )

=>y+2x=+3=2x+y=3 (k>0)

For parabola y* = ax

Y 4m

>y=-2x+ &£ = &=3
-8 -8

= a=-24.

2 2
Let EI:X—2+y—2=1, a > b. Let E, be another
a

ellipse such that it touches the end points of major

axis of E; and the foci of E, are the end points of

minor axis of E;. If E; and E, have same
eccentricities, then its value is :
(1) 2 @) 28
2 2
(3 23 @y e
2 2
Official Ans. by NTA (1)
0, ¢)
1
o k‘/ -7
(05 _b)

Sol.

Sol.

=X a—Z:c:a—
b b
Alsob=ce

=>c=—
€

oo

&
b
b2
_a_2:

2

=e l1-e

=e*+e—-1=0

—1++5
c=

2

SECTION-B
Let A={0,1,2,3,4,5,6,7}. Then the number
of bijective functions f : A — A such that
f()+ f(2)=3 - f(3) is equal to
Official Ans. by NTA (720)
f(H)+f(2)=3-1(3)
= f()+f(2)=3+1(3)=3
The only possibilityis: 0+1+2=3
= Elements 1, 2, 3 in the domain can be mapped
with 0, 1, 2 only.
So number of bijective functions.
=[3x|5 =720
If the digits are not allowed to repeat in any
number formed by using the digits 0, 2, 4, 6, 8§,
then the number of all numbers greater than 10,000

is equal to
Official Ans. by NTA (96)

[2468] | | | |
4 4 3 21
—4x4x3x2=96
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3. Let A=/1 0 O0]|. Then the number of 3 x 3
0 0 1
matrices B with entries from the set {1, 2, 3, 4, 5}
and satisfying AB = BA is .
Official Ans. by NTA (3125)
a b ¢
Sol. Letmatrix B={d e f
g n i
AB =BA
0 0l[a b ¢ a b c|l0O 1 0
1 0 0f|d e fi=|d e ff|1 0 O
|0 0 1Jlg h i] |g h i][0O 0 1
d e f] [b a ¢
a b c|= {e d f
lg h i] |h g i
=d=b,e=a, f=c,g=h
a b ¢
S MatrixB=|b a c
g g i
No. of ways of selecting a, b, ¢, g, i
=5x5x5%x5x%x5
=5"=3125
.. No. of Matrices B =3125
4. Consider the following frequency distribution :
Class: 0-6 6-12 12-18 18-24 24-30
Frequency : a b 12 9 5
If mean = >3 and median = 14, then the value (a — b)?
is equal to
Official Ans. by NTA (4)
Sol.
Class Frequency | x; fi xi
0-6 a 3 3a
6-12 b 9 9b
12-18 12 15 180
18-24 9 21 189
24-30 5 27 135
N=(26+a+b) (504+3a+9b)

Sol.

Sol.

_ 3a+9b+180+189+135_@
a+b+26 22

= 66a + 198b + 11088 = 309a + 309b + 8034
= 243a+111b=3054

Mean

—[81a+37b=1018] — (1)

a+b+26_(a+b)

Now, Median = 12 +

13 (a+bj
=—- =2
2 4
a+b 9
= — —
4 2

=latb=18 - (2)

From equation (1) & (2)

a=8,b=10

~. (a—b)> = (8- 10)?

The sum of all the elements in the set {n € {1, 2, ...., 100} |
H.C.F. ofnand 2040 is 1} is equal to

Official Ans. by NTA (1251)

2040 =23x3x5x17

n should not be multiple of 2, 3, 5 and 17.
Sumofalln=(1+3+5....+499)-3+9+15+
21+ .....+99)—(5+25+35+55+65+85+95)
-(17)

x6=14

12

= zsoo-%(3+99)—365—17

=2500-867 —365—-17

= 1251

The area (in sq. units) of the region bounded by the
curves x> +2y —1=0,y’ +4x-4=0and y’—4x -4 =
0, in the upper half plane is .

Official Ans. by NTA (2)
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y
y
(-2,3) 4
X' (7170 T
A A —t >
43 2 -1 \1 2 3 fa
(07 B ——
X+2y-1=0
V' +4x-4=0 T
Y | )
Required Area (shaded) y'
2 2 1 2
4-— 1- =
=2 j( Y jdy—j( X jdx n=0
on 4 0N 2 m=4= (n+m=4)
4 1 8. If the constant term, in binomial expansion of
:2|:§_§:|:(2) 1 10
(2){r + —zj is 180, then r is equal to .
7. Let f : R — R be a function defined as X
|x| Official Ans. by NTA (8)
3(1-=| if [x[<£2
f(X) _ ( B J | | Sol.
) 11
0 if |x| >2 (2Xr +X_2j
Let g: R —> R be given by g(x) = f(x + 2) — f(x —2).
If n and m denote the number of points in R where General term = '°C, (2x2 )HH{ xR
g is .not continuous .and not differentiable, —pl0-R 10CR 180 ... 1)
respectively, then n + m is equal to
. & (10-R)r—-2R=0
Official Ans. by NTA (4) R
r = —_—
X 4cx<o 10-R
2
I r_2(R—10)+ 20
Sol. f(x-2) N -2<x<0 "~ 10=R 10—R
0 x & (~00,—4) U (0,+0) =>r=-2+ 20 (2)
3 10-R
X
> 0<x<2 R = 8 or 5 reject equation (1) not satisfied
AtR=28
fx-2))-X 46 2<x<4
2 2I0RI0C, =180 =
0 x €(—0,0) U (4,+0) . . .
9. Let y = y(x) be the solution of the differential
3—X+6 —4<x<=2 [y;l]
23X equation (x+2)e x+2 +(y+1) dx = (x + 2) dy,
o(x)=f(x+2)—f(x—2)] 5 2<X<2
X 6 2<x<4a y(1) = 1. If the domain of y = y(x) is an open
2 interval (o, B), then |o + B| is equal to
Official Ans. by NTA (1 or 4)
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Sol.

y+1=Y=dy=dY
x+2=X=dx=dX

Y
= (XeX + Y)dX =XdY

Y4
= XdY - YdX = Xe/XdX

Y
jd(zje X :d_X
X X

-y
—e U =(X|+c

3,2)—> —e A =3+ e
Y 2
—e X = (n|X] —¢ 3 —/(n3
Y
e X =¢”? +/m3—rnlX/>0

(n|X|< (62/3 + En3)

Let A= (62/3 + fn3)

x+2|<e
—et<x+2<e
—eh—2<x<e'-2
a p
o+ B=—4=o+p|=4
Although x = -2 should be excluded from domain
but according to the given problem it will the most

appropriate solution.

10.

Sol.

The number of elements in the set {n € {1,2,3, ...., 100} |

(1D)*> 10"+ (9} is .

Official Ans. by NTA (96 )

1">10"+9"

=11"-9">10"

=10+ 1)"—(10-1)">10"

={"C,-10"" +"C,10"° +"C,10" +-----| > 10"

=2n-10"" +2{"C,10"* +"C,10"° +-----} > 10"
(1)

Forn=35

10° +2{°C,10* +°C,} > 10" (True)

Forn=6,7,8, ..... 100

2n10™! > 10"

= 2n10™" +2 {"C,10" +"C,10"* +----} > 10"

=11"-9">10" Forn=5,6,7,..... 100

For n =4, Inequality (1) is not satisfied

= Inequality does not hold good for

N=1,2,3,4

So, required number of elements

=96




