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Orienting Intelligence PART : MATHEMATICS

SECTION -1
Straight Objective Type
This section contains 21 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

1. leta = i-2j+k, b = i—j+k and ¢ is nonzero vector and bx¢ = bxa, a.¢ =0 find b.¢
1 1 1 1
1) — 2) — 3) —— 4) ——
(1) 5 @ 5 ®) 3 (4) 3
Ans. (3)
Sol. ax(bxc) = ax(bxa)
~(@.b)c =(a.a)b —(a.b)a
—4G =6(i—j+k)—4(i-2]+k)
—4C = 2i+2j+2k
C = —1(T+A'+R)
= 2 ]
B.G = —
2
6 6
2. Let coefficient of x* and x2 in the expansion of (x+\/x2—1j +(x—\/x2—1) isaand B thena - is
equal to
(1) 48 (2) 60 (8)-132 (4) -60
Ans. (3)

2[6Co x8 + 6C2 x4 (x2— 1) + 6Ca X2 (x2—1)2 + 6Cs (x2— 1)7]

= 2[x6 + 15(x8 — x*) + 15x3(x* — 2x2 + 1) + (=1 + 3x2 — 3x* + x9)]
= 2(32x8 — 48x* + 18x2 — 1)

a=—96and B =36 .. oa—p=-132
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Ans.

Sol.

Ans.
Sol.

Differential equation of x?= 4b(y + b), where b is a parameter, is

2 2
dy dy 2 dy dy
1) x| =2 | =2y=2 2) x| == | =2y~
() X(dxj ydx+x @ X(dxj de+x
dy? dy dy Y _ . dy
2 oy=Lix? 4) x| =L | =y=L+2x2
) X(dx] ydx+x ) X[dxj de+ X
(2)
\ X
2x = 4by = b=—
2y

So. differential equation is x? = ==

2
2X [xJ

Y+ —
y y

Image of (1, 2, 3) w.r.t a plane is (%%ij then which of the following points lie on the plane

(1) (~1,1,-1) 2) (-1,-1,-1) (3) (-1,-1,1) 4) (1,1,-1)
4)
d.r of normal to the plane
10 10 10

3°3’3

1, 1, 1

-2 14
midpoint of Pand Qis | —, —, —
idpoi i (3 3 3]
equation of plane x + y +z = 1
[tsin(ionat

lim 2 is equal to
x—0 X
(1)1 (2) 10 (3)5 4)0
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Ans.
Sol.

Ans.
Sol.

Ans.

(4)
Using L’Hospital

lim xsin(10x)

x—0

=0

Let P be the set of points (X, y) such that x? <y <—2x + 3. Then area of region bounded by points in set
Pis

16 32 29 20

1) = 2) == 3) =2 4) =

1) 3 ) 3 (©) 3 (4) 3

(2

Point of intersection of y = x2 & y = —2x + 3 is

obtained by x2+2x—-3=0

=>x=-31
1 2 a2 3, a3

So, Area =J.(3—2x—x2)dx=3(4)—2 P8 |87 qp,g-28 22
A 2 3 3 3

Let f(x) = Z[x]1 : (1, 83) > R then range of f(x) is (where [ . ] denotes greatest integer function)
X<+
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X -
Sol  f(x) {X2+1

241’

x € (12)

x €[23)

f(x) is a decreasing function

2 2 10

8. LetA= {9 4} and 1= {0 J then value of 10 A'is —

(1)41-A (2)61-A (3)A-41 (4)A-61
Ans. (4)
Sol. Characteristics equation of matrix ‘A’ is

2— 2

X -0 ~  x2—6x—10=0
9 4-x

. A2-6A-101=0
= 10A-'= A -6l

9. Solution set of 3*(3x—1) + 2 = |3* —1]| + |3* — 2| contains
(1) singleton set (2) two elements
(3) at least four elements (4) infinite elements
Ans. (1)

Sol. Let3x=t
tt=1) +2=|t-1] + |t =2
t—t+2=t-1]+|t-2

Ta 2

2

are positive solution

t=a

F=a

x = logz a so singleton set
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10. Mean and variance of 20 observation are 10 and 4. It was found, that in place of 11, 9 was taken by
mistake find correct variance.

(1) 3.99 (2) 3.98 (3) 4.01 (4) 4.02
Ans. (1)
in _
SO|. 2—0— io ... (|)
2
22’8 ~100=4 ... (ii)

> x;2=104 x 20 = 2080
_ 200-9+11_ 202

Actual mean
20 20
. 2080-81+121 (202)°
Variance = -
20 20

20

11. AX+2y+2z2=5
20x +3y +5z2=8
4x + Ly + 62 =10
for the system of equation check the correct option.
(1) Infinite solutions when A =8 (2) Infinite solutions when A = 2
(3) no solutions when A =8 (4) no solutions when A =2
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AX+2y+2z=5
22x +3y +5z2=8
4x + Ly +6z=10

Ans. (4)
A2 2
Sol. D=2» 3 5
4 L 6
D=(A+8)(2-2)
forh=2
5 2 2
Di=|8 3 5
10 2 6
=5[18-10]-2[48 —50] + 2 (16 — 30]
=40+4-28%0
No solutions for A =2

12. Foran A.P. T1o = l ; Too = l Find sum of first 200 term.

20 10
(1)201 1 2101 1 (3)301 1 (4) 100 1
2 2 2 2
Ans. (4)
Sol. Tiwo= 2i0 =a+9d .. (i)
Too=—=a+19d  ............. (ii)
o a- g M L g 2000 2 1997 201 o001
200 200 2 | 200 200 2 2
1413 100 100
13.  Leta-= and a=(1+ a)ZocZk , b= 2(13" . If a and b are roots of quadratic equation then
k=0 k=0
quadratic equation is
(1) x2-102x + 101 =0 (2) x2—101x+100=0
(3)x2+101x+100=0 (4)x2+102x +100=0

Ans. (1)
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Sol. o=0m, b=1T+0>+®+...... =101
a=(1+0)(1+0®+0*+...0%+ @0
(2o
:(1+o))(1 (0)) ):(1+m)(1—oa):
1-w? 1-?
Equation : x2— (101 +1)x + (101) x 1 =0 =x2-102x + 101 =0

14. Let f(x) is a three degree polynomial for which f' (-1) =0, f" (1) = 0, f(-1) = 10, f(1) = 6 then local
minima of f(x) exist at

(1)x=3 (@) x=2 (3) x =1 (4) x = —1
Ans. (1)
Sol. Let f(x)=ax®*+bx®+cx+d

local minima exist at x = 3 x = 3 R fafqs 99 2

15.  Let A and B are two events such that P(exactly one) = % P(AUB) =% then P(A NB)=

1 2 1 1
(1) 0 2) 5 3) 5 4) =
Ans. (1)
Sol.  P(exactly one ) = 52
= HM+P®%2WA0@:§

WAUM:%
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I_J'2 1dx
1 Jox® —9x2 +12x + 4
1

<P< —
8

then

16. Let

<I2<l
2

1

<I< —

1

<I< —
2

W|a ©|= W[la ©] =

Ans. (1)
1

\/2x3—9x2+12x+4

, -1 6x2—18x+12
f(x) = — ( )3

(2x% —9x% +12x + 4)2
—6(x—1)x-2)

Sol. f(x) =

w

2ox® —9x? +12x+ 4)p

17. Normal at (2, 2) to curve x2 + 2xy — 3y? = 0 is L. Then perpendicular distance from origin to line L is

(1) 42 )2 (3) 242 (4) 4
Ans. (3)
Sol. x2+2xy—-3y?=0

X2 +3xy —xy —3y?=0

(x-y) (x+3y)=0

x—y=0 x+3y=0

(2,2) satisfyx—y =0

Normal

X+y=»X

r=4

Hence X+y=4

perpendicular distance from origin = 0 +\/0§_ 4‘ =22

(] ™
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


18. Which of the following is tautology-

(1) ~(pv~a) > (pva) (2) (~pva)—(pva)
(3)~(pAr~a) > (pva) (4)~(pv~a) > (pArq)
Ans. (1)
Sol. (~pAqg)—>(pva)
~(~pAa) A (~p A ~q)}
~{~p A f}
19. If a hyperbola has vertices (6, 0) and P(10, 16) lies on it, then the equation of normal at P is
(1) 2x + 5y =100 (2)2x +5y =10 (3) 2x -5y =100 (4) 5x + 2y = 100
Ans. (1)
Sol.  Vertex is at (6, 0)
a==6

2

X y2
Let the hyperbolais — — = =1
a

Putting point P(10, 16) on the hyperbola

100 _ 256 _4 - b2 = 144
36 b?
2 y2
hyperbolais — — — =1
P 144
2 2
equation of normal is ax, by =a2+Db?
X1 Y1

putting we get 2x + 5y = 100
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20. If y = mx + c is a tangent to the circle (x — 3)2 + y2 = 1 and also the perpendicular to the tangent to the

. 1 1
circlex?+y?>=1at | ——,— |, then
[JE JEJ

(1)c2+6c+7=0 (2)c2-6¢c+7=0 (3)c2+6c—-7=0 (4)c2-6c-7=0

Ans. (1)
1 j
2" 2

-

Sol.  Slope of tangent to x2 + y2 = 1 at [

X2 +y2=1

2x +2yy'=0

y':—5 =—1
y

y =mx + cis tangent of x2 + y2 = 1

som-=1
y=X+¢C
now distance of (3, 0) fromy=x+c s

c+3

J2
c2+6c+9=2
c2+6c+7=0

J2sino 1 [1—cos2p 1 ( nj
21. Let ————= —and = where o, Be | 0, = |. Then tan (o + 2B) is equal to
J1+cos2a 7 2 P 2 ( P)is eq

=1

Ans. (1)
sol. Y2sna _ 1 .4 V2snp_ 1
2cosa 7 V2 Jio
tana:l
7
sin[?):L
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2
2.— =
.8 _3_38
tan2p = 1_1 = §_ 2
9 9
1+3 4+ 21
tano +tan2p 7 4 28
tan 2B) = = = =1
(a.+2B) 1-tanatan2 ,_13 25
74 28
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

22, The number of four letter words that can be made from the letters of word "EXAMINATION" is

Ans. 2454
Sol. EXAMINATION
2N, 2A, 21LE, X, M, T, O

|
Case | All are different so 8P, = % =8.7.6.5=1680
!
Caselll 2 same and 2 different so 3C, .702.% =3.21.12=756
3 4
Case lll 2 same and 2 same so °C, Dol 3.6=18

Total = 1680 + 756 + 18 = 2454
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23. Let the line y = mx intersects the curve y2 = x at P and tangent to y? = x at P intersects x-axis at Q. If
area (AOPQ) = 4, find m (m > 0)

Ans. 0.5
Sol.

P(t2, 1)

2ty = x + 12
Q(-t3, 0)
0 0 1
2t 1|=4
-2 0 1
=8
t=+x2 (t>0)
m<1
2

7
o4, Zn(n+1)£§2n+1) is equal to
n=1

Ans. 504

Sol. %{i(an +3n2+ n)}

n=1

2
1|,(78) , o7:815) 7.8
41702 6 2
%[2x49x16+28x15+28]

%[1568 + 420 + 28] = 504
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