JEE Main 2021 September 1 Shift 2 Mathematics

1. There are 15 points P, P,, P ........ on a circle. The number of possible triangles using the vertices
P, P;, Py suchthati+j+k # 15is

Ans 443

Sol.

wheni+j+ k=15

case-li=1,j+k=14= (2,12) (3,11) (4,10) (5,9) (6,8) =5
case-l:i=2,j+k=13= (3,10) (4,9) (5,8) (6,7) = 4
case-lll:i=3,j+k=12=(4,8)(5,7) =2
case-IV:i=4,j+k=11=> (5,6) =1

= 12 ways

As, the points are lying on a circle. So, no three of them will be collinear. Hence, the number of possible
triangles using the vertices P;, P;, P, suchthati+ j + k # 15 s 15C; — 12 = 455 — 12 = 443

2.1f f(x) =3+ cos™? (cos (g + x) cos (;—r = x) + sin (g &S x) sin (% = x)), then the minimum value of
f(x) is equal to
Ans 3

Sol.

f(x) =34 cos™! (cos (g + x) cos (% — x) + sin (g + x) sin (g — x))
= f(x) = 3 + cos™{—sin(x).sin(x) + cos(x).cos(x)}

= f(x) = 3 + cos™}(—sin?x +cos?x)

= f(x) = 3 + cos~(cos 2x)

As we know that cos™1(y) € [0, ]. Hence, the minimum value of f(x) is 3

3. If the value of cos ™! (cos (—6)) + sin~! (sin 5) —tan™! (tan 2) is m — k, then the value of k is
equal to

Ans. 3
Sol.
cos (cos(—6)) + sin~I(sin 5) — tan~(tan 2)

= cos™ ! (cos (6)) + sin™! (sin 5) —tan™? (tan 2)



=2r—-6)+(5-2n)—- 2 —mn)

=mn—3

4. Area bounded by the curves y = |cos x — sin x| and y = cos x + sinx between x = 0 and x = %, is
(A) 24/2 — 2 sq. units

(B)4 — 22 sg. units

(C) 4 sq. units

(D) 4 — /2 sq. units

Ans (B)

Sol.
/2 . .
A= fo ((cos x + sin x) — |cos x — sin x|)dx

> A= f0”/4 ((cos x + sin x) — (cos x — sin x))dx + f://f ((cos x + sin x) — (sin x — cos x))dx
/4 /2

:>A:2j sinxdx+2f cos xdx
0 /4

= A :2(—\%+1)+2(1—%) = 4 — 2y/2 sq. units

5.~ (p = q) is equivalent to
(Alg > (@A)
B)p—>®Va
C)~@->w®-q)

(D) Fallacy

Ans (C)

Sol. We know that ~ (p = q) = p A~ qand (p = q) =~ p V g now using these
A)

q->(pAQg)
=~qVv(pArq)
=(~qvp)A(~qVva)
=(~qVp)At



=(~qVvp)

=q-p

B)p->@Vvq) =~pV(Vy)
=(~pVp)Vgq

=tVgq

t

€) ~p->P-a)=pA~(pP—-q
=pA(pA~Q)

=(PAp)A~q

=pA~q

=~{@~-q

6. 1f x2dy + (y - %) dx = 0 and y(1) = 1 then the value of y(0.5) is equal to
(A)e—3

(B)3+e

(C)3—e

(D) e?

Ans (C)

Sol. x2dy + ydx = &

X
dy y 1
5>+ =—
dx+x2 x3

1 1
—dx —=
I.LF. = efx2 =e x

_1 101
>y-e x=f€ x-;dx+C
-1 1
let —=t=>—=dx=dt
X X

1
:>y-e_§=f —tet-dt+C

1
>y-e x=—[tet —et]+C



1
1oex 1

3:)/"@ XZT-FG x+C

Now, usingy (1) = 1, we get

o1

= (1)'8_1 =T+e_1+C

= C=—e!

Hence, the equation of curve is

11 1 1

y-ex=—e x+e x—e?!
x

1
1 ex
:>y:;+1—?

1 1 e?
Now,x=5ﬁy(g)=2+1—?=>y=3—e

7. If the sum of the binomial coefficients of the expression (x 4+ y)™ is 4096 then the value of greatest
binomial coefficient is

(A) *2Cs

(B) Csq

(C) *Cq

(D) *C;

Ans (B)

Sol. Sum of binomial coefficients of the expression (x + y)™ = 2™ = 4096 = 212 > m = 12

now greatest binomial coefficient of the expression (x + y)™ will be the coefficient of its middle term,
which is MCq = 12C,

8. If f(x) is a cubic polynomial such that f(x) = _72 for x = 2,3,4 and 5, then the value of f(10) is

equal to
Ans 2.6

Sol.

As, f(x) = _72 forx =2,3,4and 5



=>xf(x)+2=a(x—-2)(x—3)(x—4)(x—5)...(0)

Putx =0

=2 =a(=2)(-3)(-D(-5)
_ 1

=>a= %

1
Puta = 20 in (i), we get

1
xf(x)+2= @(x— 2)(x —3)(x —4)(x —5)
Now, putting x = 10, we get
1
10f(10)+2=%x8><7><6><5

= 10£(10) = 26
= £(10) = 2.6

7 sec? x
Zfz f(x)dx
2

9.Iflim
T

X%
4

= kf (2), then the value of k is equal to

T16

Ans 2

) e . %~2-secx-secx-tamx-f(sec2 x)—0
Sol. Using LHopital's rule, lim

X——
4

2x

322D F()
- T

27

=2f(2)

2 2
10. If the angle between the ellipse % + yT = 1 and the circle x? + y? = 3 at their point of intersection

in 1st quadrant is 8, then the value of V3tan @ is equal to
Ans 2

2 2
Sol. The point of intersection of the curves % + yT = 1and x? + y2 = 3 in the first quadrant is G,\/;)

by solving these two equations.

inse =+ 2% = (zﬁ)_ _ L
NowslopeoftangenttotheeII|pse9+1—1at S5 ) =M= 35

and slope of tangent to the circle x* + y* = 3 at G,\/;) =m, =—V3



1
_ ——+/3 2
So, if angle between both curves is 6 then tan 6 = |2 | = 3‘/15 = (—)
1+mym, 1+(_ﬁ)(_‘/§) V3
- . 1 4 .
11.1f a;,ay, Az ... ....a, are in increasing A.P. such that 2%, = —and sum of these 21 terms is

an-An+1 9

189,
then the value of ag - a4 is
(A) 36
(B) 72
(C) 144
(D) 288
Ans (B)
1 4

1
Sol. 3,20 = ==
Zn_l Anln+1 Z an(an+d) 9

120(1 1 ) 1[(1 1>+<1 1)+
= — _— = — _— _—
dn1 a, a,+d dli\a; a, a, das

Using a,; = a4 + 20d

= a,a,; = 45

= a;(a; +20d) =45 ....(1)

Now using sum of first 21 terms

= 22—1(2a1 +20d) =189
=>a;+10d =9...(2)

by using equation (1) and (2), we get
3

a1=3,d=g

anda; =15,d = —gwhich is not possible as increasing A.P.

Hence, a¢ - a1 = (a; + 5d)(ay + 15d) = 72



12. The number of words that can be formed using all the letters of word "FARMER" such that both R
do not appear together, is

Ans 240

Sol. Number of required words = Total words — Words in which both R appears together

25—5!

=360-120
= 240

13. The area of the triangle formed by the lines 2x —y+1=0,3x —y+5=0and 2x —5y+ 11 =0

Intersection point of the lines
2x—y+1=0
and3x—y+5=0

is (—4,-7)

Intersection points of the lines

2x—y+1=Oand2x—5y+11=0is(%,g)
Similarly, intersection points of the lines

3x—y+5=0and2x—-5y+11=0is

(—14 23)
13 "13

5
i 2z 1
So, the area = l—4 -7 1 =3
-2zl

13 13



