ravity

Orienting Intelligence

PART : MATHEMATICS

SECTION -1
Straight Objective Type

This section contains 22 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

1
1. Let [ i (14sin®x)- +c then find value of xf(gj

2
sin® x<1+sin6 XF

(1) 4 (2) -2 (3)8 (4) -4
Ans. (2)
Sol. sinx =t
cos x dx = dx
- 3( dtef =J' dt -
tPH+t° R 7 113
t£1+t6j
Put1+%r3 :>d—7t=_—1"2
drt t
2 1 1
1¢er2dr 1 1(sin®x+1)3 1 . 6
__ =——f4C=——|—F" | 4+C = — 1+sin®° x3B +c
2J) 2 2 2( sin® x ] 2sin2x( T

f(x) = —%coseczx and A=3

xf(g] =-2
V3

2. If y(x) is a solution of differential equation v1— x2 % +1-y2 =0, such that y(%) =5 then
X

Ans. (3)
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= sin~'y = cos™"'x

. [3x%+2)¢

3 lim —— is equal to

x>0 7x= +2

(1) e (2) e? (3) 27 (4) e%7
Ans. (1)

a A 3x2+2} . 1{4x2}
lim—5 -1 lim— -4
Sol. LetlL-= |im(3xz+2JXZ e 2{7x2+2 B L B
x=0 7x° +2

4, In a bag there are 5 red balls, 3 white balls and 4 black balls. Four balls are drawn from the bag. Find

the number of ways of in which at most 3 red balls are selected

(1) 450 (2) 360 (3) 490 (4) 510
Ans. (3)
Sol. 0 Red, 1Red, 2 Red, 3 Red

Number of ways = 'C4+ °C,.”Cg + °C,."Co+ °Cz./Cy =35+ 175 + 210 + 70 = 490

5. Letf(x) = {(sin (tan-'x) + sin (cot'x)}2 =1 where |x| > 1 and % _ %%( in"'f(x)).

If y(\/g)zg then y(—\/§)=

5. . - 27
(1) = @ & ®) 3 W3

Ans. (2)

Sol. 2y =sin'f(x) + C = sin-'(sin(2tan-'x)) + C = 2(%) = Sin“[si n(%)} +C
E = E +C C=0
3 3

for x = —/3, 2y = sin-" (sin(_znn+o = 2y = -

(-3

6. If 21> + 21+ f(x), 3* + 3* are in A.P. then minimum value of f(x) is
(1)1 (2) 2 ()3 (4)4
Ans. (3)
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Sol.

Ans.
Sol.

Ans.
Sol.

Ans.

f(x) =

{2‘X+2”X+3X+3XJ
2

Using AM > GM
f(x) >3

Which of the following is tautology

(N (PAa(P—>09)—>qg @ g—->pa(p—>a

@)pv(pnra) (4) (pA(pva)

(1)

Pla|p>qg|pa(p—q) | (PA(pP—0a)—>qg | g—>pa(p—>a) [PACQ pv(PAg)|pvq|pa(pva)
TITI|T T T T T T T T
TIF|F F T T F T T T
FITIT F T F F F T F
FIF|T F T T F F F F

Ais a 3 x 3 matrix whose elements are from the set {-1, 0, 1}. Find the number of matrices A such that
tr(AAT) = 3. Where tr(A) is sum of diagonal elements of matrix A.

(1) 572 (2) 612 (3) 672 (4) 682
3)

Let A= [aii]SX3

tr(AAT) = 3

af +a% +a% +a5 + .. +a3;=3

possible cases

0,0,0,0,0,0,1,1,1 -1
0,0,0,0,0,0,-1,-1,-1 —1
0,0,0,0,0,0,1,1, -1 -3
0,0,0,0,0,0,—1,1,—1 -3

9Cs x8=84x8=672

Mean and standard deviations of 10 observations are 20 and 2 respectively. If p (p = 0) is multiplied to

each observation and then q (q = 0) is subtracted then new mean and standard deviation becomes half
of original value . Then find q

(1)-10 (2) —20 (3) -5 (4) 10
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Sol. If each observation is multiplied with p & then q is subtracted

New mean x; =px—q

=10= p(20)-q cen(1)
and new standard deviations

1 1

oz =|p|o; =1=pl@)  =lpl=73 =p=t2
1

fp=—

P=3

then g = 0 (from equation (1))

1
fp=-—
P 2
q=-20
10. If maximum value of 1°Cy is a, 2°Cq is b, 2'Cy is ¢, then relation between a, b, ¢ is
a b C a b c a b C a b
11 22 42 22 11 42 22 42 11 21 11
Ans. (1)
Sol.  We know "C: is max at middle term

a =19C, = 1%C1o = 1°Co

b =20Cq = 2°Co
¢ =2"Ce =2'C10 = 2'C11
a b c

19 - 20 19 T 2120 19
cg 20 21 20196,
% 1o Co 11710 °

a_b_ ¢
1 2 42/11
a_»b ¢
11 22 42
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11. Let P(A) = % P(B) = % where A and B are independent events then
A 1 A 1 Ay 2 A) 5
1) Pl —|=—= 2) Pl === 3) Pl=|== 4) Pl — |==
e8] @ 75 )-1 @ P[5 )-2  p(5)-2
Ans. (2)
Sol. A & B are independent events so
(A1
B') 3
82X _8—2)<
12. Let f(x) = -, ———, theninverse of f(x) is

82X 18

1 1+x 1 1-x 1 1-x 1 1+x
1) —I — 2) —| — 3) —I — 4) —I —
M3 098(1—xj @3 Ogs(nxj ®) 7 Ogg(nx) “ 3 098(1—xj
Ans. (1)
82X_8—2X
82X+8—2X
1+y 8%
1_y_8—2x
84X:1+y
-y

4x = IogSGJF—U

1 1+y
:—I —_—
- ogs[Hj

F1(x) = 1|oge(1+—xj

Sol. y=

4 1-x

13. Roots of the equation x2 + bx + 45 =0, b € R lie on the curve |z + 1| = ZM, where z is a complex
number then

(1)b2+b=12 (2)b2-b =30 (3)b2-b =236 (4)b2+b=30
Ans. (2)
Sol. Letz=a%ip be roots of the equation

So 2a0=-band a2 +B2=45, (a+ 1)2+p2=40

(] ™
raV|ty Head Office : D-3221, Indira Nagar Near Munsipulia, Lucknow (UP) - 226016 - Contact No. : 0522-4954072 / 9935552255

Orienting Intelligence


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


So (a+1)2-0a?=-5

= 20+1=-5 = 200=—06
sob=6

hence b2-b = 30

X2 +a
7X

14. For f(x) = /n [ J . Rolle's theorem is applicable on [3, 4], the value of f'(c) is equal to

1 -1 1 -1
(1) s @) 1— 3) 5 (4) r
Sol. f(3)=f4)=a=12
, x2-12
" xIx%2 +12
fi(c) =0
c=+12
ey =
o) = 12

15. Let f(x) = x cos~(sin(—|x])), x € [_?ngj then

©=-T
UHOREE

(2) f'(x) is not defined at x =0

(3) f'(x) is increasing in [_?noj and f'(x) is decreasing in [O,

Nl a
~

(4) f'(x) is decreasing in (_?“oj and f'(x) is increasing in (O,

N3
N
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Sol. f(x)=x (n—cos' (sin|x|))

=x(n—(g—5in1(sm | x I)B
_ x[gﬂx |j

E+2x x>0
F(x) = {2

T _ox x<0

2

T

f/(x) is increasing in (O,ZJ and decreasing in (‘?“o]

16. Let P be a point on x?= 4y. The segment joining A (0,—1) and P is divided by point Q in the ration 1:2,
then locus of point Q is

(1) 9x2=3y +2 (2) 9x2=12y + 8 (3)9y2=12x+8 (4) 9y?=3x+2
Ans. (2)
Sol. Let point P be (2t, t2) and Q be (h, k).

—2+12
3

h:a’k=
3

2
Hence locus is 3k + 2 = [%) = 9x?=12y + 8

17. Ellipse 2x? + y2=1 and y = mx meet a point A in first quadrant. Normal to the ellipse at P meets x-axis
1
at | -——=,0| and y-axis at (0, B), then |B| is
[ 32 ]

(1) % @) ¥ 3) %
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Ans. (3)
Sol.  Let P be (x1, y1)

Equation of normal at P is X ¥ 1
Xy Yy 2

It passes through (—L 0) > 1 -1

32’ 6v2x, 2 ' 32
So vy, = Tz (as P lies in Ist quadrant)
Sop= Yi _ @

3
18. If y2 = ax and x2 = ay intersect at A & B. Area bounded by both curves is bisected by line x = b(given a >

b > 0). Area of triangle formed by line AB, x = b and x-axis is%. Then

(1)a®*-12a%-4=0 (2)a®+12a®-4=0
(B)a®-12a3+4=0 (4)a®+12a%+4=0
Ans. (3)
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b e a2
Sol. Jax2 -2 dx= &
et -pee €
2\/— 8 bd a®
= ab2——=="1 ... i
3 3a 6 M
also area of A OQR %
1 1
—b2= — b=1
2° 72 =
Put in (i)
= 4aa-2=a°
= ab+4a3+4=16a
= af-12a3+4=0

19. Let ABC is a triangle whose vertices are A(1, —1), B(0, 2), C(x’, y')and area of AABC is 5 and C(x', y')
lie on 3x + y — 4L = 0, then

(HAr=3 (2)r=-3 B)r=4 4Hr=2
Ans. (1)
] 0o 2 1
Sol. D=—(1 -1 1
2 ’ ’
'y A1

21 -x)+(y +x)=x10
2+2X' +y +x' =%10
3X'+y =120r AI3X' +y' =—8
r=3,-2

20. The system of equation 3x + 4y + 5z =

X+2y+3z=1
4x + 4y + 4z =5
is inconsistent, then (3, u) can be
(1) (4, 6) (2) (3, 4) (3) (4,3) (4)(1,0)

Ans. (3)
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3 45
Sol. NoteD=|1 2 3| (Rs—> Rs—2R1+ 3R
4 4 4
3 4 5
=1 2 3=0
0 0O

Now let Ps=4x + 4y + 4z — 6 = 0. If the system has solutions it will have infinite solution,
s0 P3 = aP1 + BP2

Hence 3o +Pf=4&4a +2=4=0=2&pB=-2
So for infinite solution 2p -2 =8 = for 2u =48 + 2
system inconsistent

21. Shortest distance between the lines x-3_y-8_z-3 , X+3 _y+7 _2-6 is
4 22 1 1 7
(1) 3430 (2) 2430 (3) V30 (4) 4430
Ans. (1)

Sol. AB=6i+15]+3k

=

i
pxq=[1 4 22 =6i+15]-3k
11

~

‘A_Ei-(ﬁxaj [36+225+9|
SD= L _— - -
pxd  36+225+9

(] ™
raV|ty Head Office : D-3221, Indira Nagar Near Munsipulia, Lucknow (UP) - 226016 - Contact No. : 0522-4954072 / 9935552255

Orienting Intelligence


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


22 If volume of parallelopiped whose there coterminous edges are U=i+]+ik, V=2i+]+k &

W =i+ j+3k is 1 cubic unit then cosine of angle between i and V is

7 7 5 5
1) — 2) — 3) — (4) =
()3\% ()6\/5 ()sﬁ 7
11 A
Sol. t1=[(11 3|=>=-A+3=+1 = A=20rr=4
2 1 1
Forx =4
2+1+4 7
cos0 = =
V618 643
SECTION -2

% This section contains FIVE (03) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.

< If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
places.
» Full Marks : +4 If ONLY the correct option is chosen.
» Zero Marks : 0 In all other cases

20
23. Findthesum2(1+2+3+ ...... +k)

Ans. 1540
20
Sol. = Zk(k“)
k=1 2
1 20
= EZ(kZ +k)
k=1
_ 1[2021(41) , 20(21)
T2 6 2
_ 1[420x41 20x21
T2 6 2

(] ™
raV|ty Head Office : D-3221, Indira Nagar Near Munsipulia, Lucknow (UP) - 226016 - Contact No. : 0522-4954072 / 9935552255

Orienting Intelligence


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


- %[2870 +210]

= 1540

24, If normal at P on the curve y2 — 3x2 + y + 10 = 0 passes through the point (0, 3/2) then slope of tangent
at P is n. The value of |n| is equal to

Ans. 4

Sol. P = (x1, y1)

2yy' —6x+y =0y = [ﬂ]

1+ 2y,
3
E_y1 _[1+2y,
- X4 6X4
9—-6y1=1+ 2y1 =yi=1
LXi=%2

.. Slope of tangent = (%)

=+4
s nl=4
25. If 2x2 + (a—10) x + % = 2a, aeZ* has real roots, then minimum value of 'a' is equal to
2
Ans. 8
Sol. D=0

(a—10)2 - 4(2) [i;—zajzo

(@—10)2-4(33-4a)>0
a?-4a-32>0 = ae (—», 4] U [8, »)
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