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VITEEE Mathematics 2013

1. If N denote the set of all natural numbers and R be the relation on N x N defined by (a,b) R (c,d), if
ad (b+c) = bc(a+d), then R is

(a) symmetric only

(b) reflexive only

(c) transitive only

(d) an equivalence relation
2. A complex number z is such that arg(z%;) = g The points representing this complex number will lie
on

(a) anellipse (b) aparabola

(c) acircle (d) astraight line
3. If aj,a; and a3 be any positive real numbers, then which of the following statement is not true ?

(a) 3Rapazas = a*i+ad+as’

(b) —+2= >3

ﬂ;_ [I:.| a,

1 ! I
(c) (aitart+as) (; +Z +:3 ) =9

3
(d) (aras.as) (ﬂ—ll+ﬁ+ﬂ—13] =27

4. If | x*-x-6 | = x+2, then the value of x are
(a) '2/21'4 (b) '2;2;4
(C) 3121'2 (d) 4;4;3

5. The centres of a set of circles, each of radius 3, lie on the circle x>+y? = 25. The locus of any point in

the setis
(@) 4<x*+y*<64 (b) x*+y?<25
() x*+y2=>125 (d) 3<x*+y*<9

6. Atower AB leans towards West making an angle o with the vertical.The angular elevation of B, the
top most most point of the tower is 3 s abserved from a point C due East of A at a distance ‘d’ from A. If
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the angular elevation of B from a point D due East of C at a distance 2d from Cis r, then 2 tan o can be

given as

(@) 3cotP-2coty (b) 3coty -2cotf

() 3cotP- coty (d) cotP-2coty
7. If aand B are roots of x*-ax+b = 0 and a" + B"=V,, then

(@) Vni1=aVatbVia

(b) Vi =aVat+aVna

(c) Vne=aVa-bVia

(d) Vni=aVni-aVy

8. The sum of the series

n nree L + B A BT 1 ferr ;
Lr=ol=D" G\ mtmtm o, 15 | is

ofnm_ g aMmm_y
(@) (b)

Ty
(c) 2—3-:# (d) None of these

9. The angle of intersection of the circles x>+y?-x+y-8 = 0 and
X2+y2+2x+2y-11 =0

(a) tan? l—;] (b) tan’(19)

(c) tan-l(i] (d) tan™(9)

19

10. The vector b = 3j+4k is to be written as the sum of vector b parallel to a =i+j and a vector b,

perpendicular to a.Then by is equal to

(a) =i+ (b) li+)
(© 5li+) (d) 2(i+)

X1 M 1
11. If the points (x1,y1),(X2,¥2) and (xs,y3) are collinear,then the rank of the matrix [Ig Va 1] will
X3 ¥3 1

always be less than

(@) 3 (b) 2 (c) 1 (d) None of these
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12. The value of the determinant

1 cos{e— ) cosa
cos(a — M) 1 cosfl is
cosd cos i 1

(@ a*#p*  (b) o*-B?
(c) 1 (d) o
13. The number of integral values of K, for which the equation 7 cos x+5 sin x = 2K+1 has a solution, is
(@ 4 (b) 8 () 10 (d) 12

14. The line joining two points A(2,0),B(3,1) is rotated about A& in znti-clockwise direction through an
angle of 15°. The equation of the line in the now position,is

(a) V3x-y-24/3=0 (b) x-3,/y-2=0
(c) V3x+y-2v3=0 (d) x+3,/y-2=0
15. The line 2x+V6y = 2 is a tangent to the curve x>-2y2 = 4. The point of contact is
(@) (4-V6) (b) (7,-2/6)
(c) (2,3) (d) (V6,1

16. The number o-f integral points (integral point means both the coordinates should be integer) exactly
in the interior of the triangle with vertices (0,0),(0,21) and (21,0) is

(a) 133 (b) 190 (c) 233 (d) 105
17. [(1+x—x"1) e dxis equal to
(a) () e 74C  (b) (x-1) et 4C
(c) xe*™ '+ (d) xe*T* ' x+C
18. If f(x) = x-[x], for every real number x,where [x] is the integral part of x,Then,f_]] f(x)dx is equal to
(@1 (b2 () O (d)3

142

. T —132
19. The value of the integral f_l;?z [(H) + (::—Ti} - 2] dx is

(a) IogG} (b)4|og(%]
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4 3

(0 4log(5) (d) log(3)
20. If a tangent having slope of -% ta the ellipse %4»% = 1 intersects the major and minor axes in points A
abd B respectively,then the area of AOAB is equal to (O is the centre of the ellipse)

(a) 12squnits (b) 48 sq units

(c) 64 squnits (d) 24 squnits

T
21. The locus of mid points of tangents intercepted between the axes of ellipse %;-%3-:1 will be

a? b2 a2 n&_

(a) S=z=1 (b) S3+73=2
a® b? a? b2
(C) F-l-;-::?. {d} ;j-l-;j:ﬂ.

T
22. If PQis a double ordinate of hyperbola %;—%;:1. 5uch that OPQ is an equilateral triangle,O being the

centre of the hyperbola, Then the eccentricity ‘e’ of the hyperbola satisfies

(a) 1<e{:":: (b) e=:‘-q

(c) e=%\ (d) e>\7'::-5

23. The sides AB,BC and CA of a A ABC have respectively 3,4 and 5 points lying on them.The number
triangles that can be constructed using these points as vertices is

(a) 205 (b) 220

(c) 210 {d) None of these
24. In the expansion of E}?_—-{,the coefficient of x" is

(a) &= (b) =

{c) {-:L}"I%l;I (d) None of these

25. If n=(1999) |,then Y12% log, x is equal to
(a) 1 (b) O
(c) ""V1999 (d) -1

26. P is a fixed point (a,a,a) on a line through the origin equally inclined to the axes,then any plane
through P perpendicular to OP, makes intercepts on the axes, the sun of whose reciprocals is equal to
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(a) (b) —

(c) _3; (d) None of these

27. For which of the following values of m,the area of the region bounded by the curve y=x-x? and the

. o
line y=mx equals =

@ -4 (b) -2 () 2 (d 4

1/x
28. If f:R = R be such that f(1) =3 and f'(1) = 6,Then, J{irt; [‘ﬁl}ﬂ] equals to

- Fi1)
@) 1 (o) e (o) e (d)
(L + ssimgyorfieinst "‘E{ _—

29. Iff(x)=+ & , x=4 , The n the value of a and b,if f is continuous at
glan2x/ tandx , 0<x< _'_r:

x=0,are respectively.

@ 22 (b)ie
(€ ~e¥  (d) INaneof these
30. The domain of the function f(x) =- —yx + 215

togyp(1—%)
(a) 1-3,-2,5["]-2.5,-2[
(b) [-2,0["]0,1]
(c) lo1f
(d) None of the above
31. The solution of the differential equation (1+yZ} + (x-gta™'¥) %ﬂl is
(a) (x-2)= Ketan™'y
(b) 2xetan ¥ =eltanTly 4y
(c) xe Y = tant 4 K

-1 -1
(d) xeltan ™ty o Stan~ly oy
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32. If the gradient of the tangent at any point (x,y) of the curve which passes through the point (Iﬂ is

E — sin® G)] then equation of the curve is
(a) y=cot?(log. x|
(b) y=cot? (Iﬂy,g E)
(c) y=xcot?(log.ex)
(d) y=cot? (IﬂyE 5{}
33. The relation R definedonset A={x:|x|<3,xel}byR={(x,y) :y=]|x]|}is
(a) {'212)1 ('111)1(010)1(1i1)l(212) }
(b) { ('21 '2)1(_2r2)l('1r1)1(010)1(11_2)1(112)1(2/'1)1(21'2) }
(c) {90,0)(1,1),(2,2) }

(d) None of the above

34. The solution of the differential equation g%—i%—;x—;— is
(@) f(x) =y+C  (b) "(x)=v(x+C)
(c) f(x)=x+C  (d) Mone of the above
x+2 x4+3 x+da

35. Ifa,bandcarein AP, then determinant [x +3 x+4 x4+ 2b|is
x+4 x+5 x+2Zc

36. If two events A and B. If odds against A are as 2:1 and those infavour of A U B areas 3:1, then
1 3 5 3
(a) 5 =P(B)< % (b) = =P(B)< 5
1 3
() - =P(B)=- (d) None of these
37. The value of 2tan (cosec tan™ x —tan cot™ x) is
(@) tan?tx

(b) tanx
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(c) cotx
(d) cosec?x
38. The proposition ~ ( p <= q) is equivalent to
(a) (pv~a)A(aA~p)
(b) (pv~a)v(ar~p)
(€ (pA~a)A(aA~p)
(d) None of the above
39. If truth values of P be F and g be T.Then,truth value of ~(~ p v q) is
(@) T (b) F (c) EitherTorF (d) NeitherTnotF

40. The rate of charge of the surface area of a sphere of radius r, when the radius is increasing at the
rate of 2 cm/s is proportional to

(@ = (b) 5

() r (d) r



