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PART : MATHEMATICS

1. It 3=1+]j+K, 6=2+]—K and =4i+3]+Kk then the value of (&+bx(a—(G-b)xb))x3 is :
(1) (30f - 34] + 36K) (2) (307 +34] + 36K
(3) (30 +34] - 36K) (4) None of these

Ans. (1)

Sol. a+b=3i+2j=r,
f=a-(@-bJxb = & = ({+]+Kk)-(-7+2k)x(2i +]-K)
(+7+K)-(-k=]+4-27)= 6T - 2]+ 2K)

Now  (@+b)x(@-(6-B)xb)xc= (Fx%)xc
= (< - (BE),
~ 18(3i—2j+2k) - 8[3i + 2])

~(Boi-34j+36k)  Ans.

2 Which of the following is logically equivalentto (p vg) A (~p — q) is :
(1)(pva) (2) (p~ra)
@) ~pvq 4)pr~q

Ans. (1)

Sol. Weknowp —>qg=~pvq

Hence ~p >qgq=pvq

= (pva) A (pva) =pvq Ans.

3. If S1={z:|z-3-2i?=8}and S2={z: |[z-Zz| =8} and Sz = {z : re(z) > 5} then S1 "~ S2 ~ S3 has
(1) Infinite many element (2) Only one element
(8) No any element (4) Two element

Ans. (2)
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Sol. Letz = x+iy
y

A

(5.4)

y=4
C(3,2) (3+2\E,2)

1l
al

X

S:= |2y =8=|y| =4
y=1z4
Sz3=>x>5
S1=|z-3-2iP=8= (x-3)2+ (y—2)2>=8
Is a circle with centre (3,2) and radius = 2.2
-+ Circle passes through (5,4)

= There is exactly one point (5,4) in S1n S2 n S3

oae’ —224

4. If e~ {37 + 2t + 4f/(t) dt = f(x) and /(4) = then value of (o + ) is
3
Ans. 16.00
Sol. Putx=3=13)=0
e [t8 + 2 + 4(F(1)3] = F(x)
e (x3 + X2 + 4F(x) — (27 + 9 + 4F(3) = F(x)
= F(x) = e (x3 + x2 — 36 + 4F(x))
= eXF(x) = x3 + x2 — 36 + 4F(x)

F(x) = x® +x*—36

(e" —4)
P = 8% +2x)(e" —4)- (e )(x° +x* —36)

o -4)
F4) - 56(e* —4)—?4(44)
' ~4)

4y 126" =224

(6= 4)
Hence oo =12 and p =4
a+p=16
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11 11
5. The coefficient of x” and x~7 in the expansion of [xz +biJ and [x +%) respectively are equal then
X X
the value of b is :
(1)1 (2) -1 (3)0 (4)2

Ans. (1)

1 11
Sol. (xz +—j
bx

1) 1Y
Trr = "G, M- | — | = 11C, (x)22-3 | —
= 11C, (x?) [bj ) [bj

forx*=22-3r=7=r=5
5
.. coefficient of x” = "1Cs (%)
1 11
similarly (x + —2]
bx
Tret = 11GCr ()11 (k;?] = 11G, (%j (x) 1180

Forx7"=11-3r=—-7=r=6

6
... coefficient x7 = 11Cs [%j

”C6(1]6= "Cs [ljs =b=1
b b

2
6. Evaluate IimM

Lif f(2) = 4 & F(2) = 1
X—>2 X —

Ans. (12)

x2f(2) - 4f(x) 2xf(2) - 4f'(x)

Sol. lim = lim =2:(2)f(2) - 4f'(2) =16-4=12
X—2 X—2 X—2 1
7. If sinb + cos6 =% , then the value of 16(sin26 + cos46 + sin6o) is :
(1) 23 (2) —23 (3) 36 (4) —43
Ans. (2)
Sol.  (sin6 + cosb)? = %
: 1
1 +sin26= —
4
sin20= =3
4

16(sin20 + cos40 + sin60) = 16 (sin20 +1 — 2sin?20 + 3sin20 — 4sin® 20 )
= 16 (4sin20 + 1 — 2sin2 20 —4 sin® 20) = -23
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37

8. If mean and variance of eight observation 10, 13, 6, 7, a, 12, b, 12 are 9 and 7 respectively, then the

value of (a—b)?is s

(1)25 (2) 36 (3) 16 (4) 49
Ans. (3)
Sol. 9:10+13+6+7+a+12+b+12

8
=—a+b=12......... (i)

> x? =100+169+36+49+a” +144+b” +144

=a’+ b? + 642

a®+b®+642 . 37
8 4
= a’+b’°=80 = a%+ (12-a)?=80 = a’-12a+32=0
—a=4 or a=8
b= 8 or b=4
= (a—-b)>=16 Ans.

2 ﬂ and A" = al + BA, a, BeR. Then the value of (o — 6B) is equal to :

9. If matrix A = {

3
(s @)
Ans. (1)
Sol.  Equation of [A-AI| =0
‘24 4 ‘_

1
2 2 2

-1 1=\
= 2-M)1-1)+4=0 =>A2-3r+2+4 =0=>21°-3A+6=0
A2-3A+61=0
Multiply both side by A-
A-31+6A"=0
A’1:i+l (1)

A= ol + BA oo, )
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10. If o and B are the roots of the equation x2 — 20"4x + 5'2 = 0, then the value of a8 + B8 is equal to :
(1) 25 (2) 50 (3) 75 (4) 100
Ans. (2)

Sol. x2-20"x +5'2=0
(x2 ++/5 )2 = Y/20x2

x4 +5+25x% = 2652
xt=-5

x8 =25

o8 =25,p8=25

a® + B8 =50

11. Let n be a two digit natural number. If n is selected at random then find the probability such that 2" — 2 is

a multiple of 3.

1 1 1
(1) 5 @ 3 ®) 5 4) 0
Ans. (3)
Sol.  Total number of cases = %°C1 = 90
Now2" -2 =(3-1)"-2
="Co3"—-"C1 31 +........ +(=1)"-1"Cn1 3 + (-1)""Cn -2
=33 1"—-n3"-2+....... +(=1r=1n) + (-1)" -2
So (2" — 2) is multiple of 3 only when n is odd
So number of favourable cases = 45, Hence required probability = % :%
12. If tangents to the circle (x — 1)? + (y — 3)? = 22 are drawn from the point (-1, 1) such that the points of

contact of tangents are A and B. Also a point P lies on the circle such that AB = AP, then the area of

AABP is :

(1)2 @) V3 (3) 4 (4) 242
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Ans. (3)
Sol.
Q
o [45°|45° 2
D
A 59 4 Q B
45°
45°
P

AQ= 8 = J-1-1?+(1-37 -4 =2

AD = 2sin45°
AB = 4sin45°
AP = 4sin45°
Area of triangle ABP = %(4sin45‘-’) (4sin459)
=4
Alternate :

PO

A

—_

\2«@ 242,
N

(-1,1) A (1,1)

-1.3) B /(_?N P

APAB = %x4><2 =4
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13. If logs2, loga(2* — 5), logs (2" —%) are in A.P. then the value of x is

(1)4 (2)2 (3)3 4)5
Ans. (3)

Sol. 2logs(2x - 5) = logs 2 + logs (2* _g)
x 7

= logs(2x - 5)2 = logs (2(2" — E))
= (22 -10(2¥) + 25 = 2(2X)- 7
= (292-12(2x) +32=0
=2x=40r8
=>Xx=20r3
For x = 2, log(2* — 5) is not defined

=>x=3

14. If secy% = sin(x+ y) + sin(x — y) ; y(0) = 0 then the value of 5y’ (g] is
(13 (2)4 (3 2 (4) 1
Ans. (3)

Sol. secy% = 2sin(X) COS(Y) ..eeernn. (1)

sec?y dy=|2sinx dx
J J

tany = — 2cosx + ¢
Whenx=0,y=0=c=2
tany=—-2cosx +2 = ......... (2)

" sec?y oy = 2sinx
dx

(1 + tan2y)

By equation (2) & (3)
ﬂ o 2sinx
dx 1+(2-2cosx)?

f'(ﬁj= 22=3:5f'[ﬁj=2
2) 1+(22 5 i

15. A circle with centre (2, 3) passes through the origin. A diameter PQ is such that it is perpendicular to the

line joining the centre of circle and origin. The coordinates of points P and Q are :
(1) (=1,5) & (5, 1) (2) (-2,5) & (-5, 1) (3) (3,6) & (5, 1) (4) (=1,1) & (5, -1)
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Ans. (1)
Sol.  (x=2)2+ (y=3)° =13

P

(0,0) Q
o
Y=3
line perpendicular to the above line and passing through (2,3) is 3y +2x = 13

Coordinates of P,Q = (2i J13cos03+ \/ﬁsine)

Vi3 Vi3

= (-1,5) & (5, 1)

(ot

1= ((2j-1)+8n)
| _2 Sl B/}
16. Evaluate nIJ;?On < ((21_1)+4n)

(1) 1+2Ir(%j @) 1—2|r(g) 3) 2|r(gj—1 (4) 3|r@+5

Ans. (1)

Sol. limt

1 4
= !dx+jzx+4dx

1+ 4.%[| n2x +4)[,

1+2[In6 —In4]

=
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a

" Y
(1+ | sinx )™ _Z<X<O
17. If f(x) = b x=0 is continuous, then find the value of (a + ¢/nb).
cot(4x) O<x< E
ecot(2x) 4
Ans. (1)
cot4x tan2x 1
Sol. RHL =f(0*) = lime®°t2x = |im etandx = g2
x—0" x—0*

a

LHL = f(0) = lim (1—sinx)-sinx

x—0"

. -—a .
lim ——(-sinx)
= gx~0 SinX =e?

For f(x) to be continuous
f(0*) = f(07) = f(0)

1 1
= e2=e?=p = a= il &b=e2 = /b= il
2 2
= a+/nb=1
nl4 dX
18. Evaluate I =
_njm (1+e*>Jsin® x + cos* x)
T T T T
(1) - 2) Q) = (4) —
2 242 J2 4
Ans. (2)
Sol. f(a+b—-x)=1(x)
o nl4 e dX

e (1+ € Jsin* x + cos* x)

n/4 1
=
-=/48lN" X +COS" X
n/4 1
20= | EovmirorsmrersorlX
"*1- _sin®2x
2
w4 2sec?2x
2] = ———— ut tan2x =t
-7!/4SGC22X+1 (p
4= dt 1 Trboys
2l=—[——=| —=tan"—
2£2+t2 (\/E \/El
=t
2.2
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19. If the domain of the function f(x) = logs(logs(logs(18x—x2—77))) is (a,b), then find the value of
j" sin® x dx
> sin®x+sin®(a+b-x)

Ans. (1)

Sol. logslogs (18x —x2 -77) >0
18x —x2—-77 >3

x2—-18x+80<0
(x-8) (x—10) <0

€ (8,10)
~~a=8andb=10
o ])' sin® xdx ‘1J9 sin® x dx
asm x+sin®(@a+b-x) 8sine’x+sin3(a+b—x)

Usmg the property

I x)dx '[fa+b x)dx , we get

a
21=J‘1dX=2

- I=1Ans.

20. Find area bounded by y = max {0, /nx} and y < 2* where % <x<1:

5 2;\/5 @ 2-2 @) 1-42 1442
n2 /n2 /n2 /n2

Ans. (2)
Sol.

y= /nx
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sinx  -2+cos’x  cos2x
21. lff(x) = 2+sin®x  cos®x cos2x |, xe (0, ©]. Then the maximum value of f(x) is ?
sin? x cos?x  1+cos2x
Ans. 06.00
Sol. Ri— Ri - Rz
R2— R2— Rs
-2 -2 0
-| 2 0 -1

sin?x cos?x 1+co0s2x
= —2(c08?X) + 2(2+2c0S82X + Sin?x)
=—2C08? + 4 + 4 coS2x + 2sin® x
= —2(cosx— sin®x) +4 cos2x + 4

=4 + 2c0s2x = 2(2+ cos2x), maximum value of f(x) = 6

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777,2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnuk.coms‘ResonanceEdu utwwttencumlResonanEeEdu www youtube.com/resowatch Bh\og resonance.ac.in

This solution was download from Resonance JEE (MAIN) 2021 Solution portal PAGE # 11



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

