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Mathemaftics/A

A 0% 4

1. Iff(x) = % then f(2016) is equal to
(AL (Hy -2
{C) 3 (D) 4

5. s {x il x is rational
; fix) %—1 if x t= lrrational

L

}.then fiM- R is

(A) - one-one and into {B} neither one-one nor cnto
(C} mamy-one and onto {10 ong-ong and onto
3. Let R be the relation from {11, 12, 13] to {8, 10, 12}, defined hy y =x—3 then R is
(A) {(8. 110,010, 13)) (B} {(11,8), (13, 10)}
(Cy §(11, 8), (12,9 (13, 10)} (D) (8, Liy (9, 12,010, 133}
4. LetA=mR-{3),B=MR—{1}andletf: A — B be defined by fix)= :—-:%. Then which of the
following is not troe 7
{A) [isbifective (B) Fisonc-one
{C) [isonfo (I}  fiz onc-one but not onto
5  Theperiod of the fanction Nx)= L3 B I LU R B is

CORX 4 (083X — o055k cosTx
(A) = B ¥

(© % (3) 174

6. LetA={1,2,3}. Then the number of equivalence relations containing (1, 2) is

(A) 1 (R} 2

(€) 3 () 4
7. Which of the following is true ?

(&) mn]l ] = | (B) wanl<tan']

(C) tan 1> tan' 1 (D) mnl=tan']
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8. Ifjsin’ cos sin tan” x| = I, where [ | denotes the greatest integer value function, then x lies

in the interval
(A) [tan sincas 1, tan sin cos sin 1] {B) (tansincos 1, tan smcossin 1)
(C) [-1, 1] (D) [sincostan |, sincossintanl)

9, Iftan@= n forsome non-square natural number n, then sec 26 is:
(A) arational number
(B} an imational number
{C) a-+vereal number
{3} none of the above
1. cot 15"+ cot 75" + cot 135" - cosec 30" equals
(A) -1 (B) 0
{C) 1 (D) 172

11. Two rays are drawn through a Point A at an angle of 30°. A point B is taken on one of them at
a distance 'a’ from the Paint A. A perpendicnlar is drawn from the point B to the other ray,and =
another perpendicular is drawn from its foot to AB to meet AB at another point from where the
similar process is repeated indefinitely. The length of the resulting polygonal line is

(4) a B) (2443
(€ [W2+3k @ [Z+ii

12. LetSinj=2]l+ 3+ 85+ caaa+t+ {20 = 1) =3 + n'. Then which of the following is true 7
(A) 5{1)is correct
{B) S{nj=3{ntl)
(€) S(n)+>S{ntl)
(D) Principle of mathematical induction can be used to prove the formula

13, Thelocus of the inequality logy |z + 1| = log, . le—1]is
(A) Rez<0 (B) Rez=0
(Cy Imz<0 I Imz>=0

4. Letz,=2-Ziand a=2~iIfz, +(a-7)¢" is the complex number on | z—z,| =1 with beasl
shsolute value then B equals

(A} —-=/4 By 0
Minthemat (C) n/d (D} =/2
MathematicaBIL-867-A 4
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15. The number of real solutions of sin(e*) =e* + ' is
(Al 0 B 1
(Cy 2 (D) infinite
16. The value of x satisfying the equation x + log,, (1 +2*)=xlog, 5+ log,, 6 is
(Ay -1 (B O
1% (o) 2
I7. la<b<ec<dthen fix)=(x -a)(x—c)+ L (x—b} (x —d) has real roots
(A) Forall & (BY Onlywhen A =0
(€} Onlywhend <0 (D) Formoi
'. 18. Ifthe cocflicients of second, third and fourth terms in the expansion of (1 + x)" are in AP then
I n equals
w2 ®) 3
(C)y 5 D) 7

19, Lim Em'[l—:lJ equals

| (A) w2 (B) n/3
() mid (D) /6
20. The sum to (n + 1) terms of the series 3C, - 8C, + 13C_~ 18C, +.......... is
{A) -1 B 0
{Cy 1 Dy 52!

11, The point of intersection of the lines 1+%=[ and %+ ¥ _ 1 does not lic on the line
i |

(A) x—=y=0 (B} (x+y){a+b)=2sb
(€) (2x+3y)(a+b)=5ab D) (2x+3y)(a+b)=—sab
11, Area of an equilateral triangle inscribed in the circle x* +y* —dx + 6y -3=10
12
(A) 2 (B) ~,|'F1'
€ 135 D) 1242
MuthematicaBIL-867-A 5 [Turn aver




23. Equation of the hyperbala with foci {0, = 10| and pussing through (2,3)is

gk . A
W e R

&AL ey g
TR T Wl A

24, Ifaline segment AM =n moves in the plane XOY remaining parallel to OX so that the left end
point A slides along the civele x* + ' = a?, the locus of M is

(A) x*+y'=4a B) x¥*+y'=2ax
(C) % y'=2ay (D) x*+y!—2ax—2Zay=0
&
o N e W
25. Shortest distance between the lines xi z i PR and s b et is
7 -6 1 I =% 3
(A) 24729 (B) %
B o I8 g
© 7= ©) s
™ 26. The centre of the circle given by
I--{J+2]+1I}.J=15 and
. |F=(j+2k)|=4 is:
(A) (0,1,2) (B) (1,3.4)
["C} {']:3‘: 4:' {H.' ':1:-{-.:- 1} |
27. Theangle between a diagonal and an edge of the cabe intersecting the diagonal is : I
(&) eos' L (B) cos™ JE
3 3
(C) tan™' 42 (D) n'4

1

28. The range of the function f{x) = sin™' xt— ; ywhere [ . | is the greatest integer
]

: T
!*+E +oos "

function is
@ {2 ® {0,341
e © [ ® (0.3
Mathematica/BIL-867-A _E
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29, The domain of the function f{x)=cos ™ log, |:r1+5x—!l} is:

31.

A2

33.

.

35

(A) 23] B 3.2
) [-22] o 31
The number of points at which fix) = Ingll < is discontinuous in ity domain s
(&) 1 ®) 2
(© 3 D) 4

sinx comx fan
Hix)=| ¢ x X A‘ then Lim E}:} cquals

ix 1 1

{A) 3 {By -1
{C) 0 iy 1
Which of the following is true for any two statements pand g 7
(A ~fpvi-a)l=p)ng By {pwa)w (~q)is atautology
(€1 {prg) s (~q) isacontradiction () ~|p = pl] isatautology
[fa variable x takes valoes X such that a = x, b for j=1, 2i....on then

(A) a" < var(x)= b* (B a=var(x)<b

(©) L < valy) @) (b-a 2 var(x)

If a variable takes values 0, 1, 2, ..... n with frequencies proportional to the binomial coefficients
e, "¢ - g, respectively then mean of the distribution is

nfn+1)
(Al w2 By
n{n—]} nl
) 1 o =
If A and B are two events such that P{A) + P(B)— P{A and B) = P{A) then
(A) PB|A)=1 (B} PA(B)=1
(C) P(B|AF=0 (N P(A|BY=0
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36. The value of zin [Itn" %] +ms[mn'1 zﬁ} is
1 12
T, ® 3
5 33 14
(€) 14 ©) 15
37. A man in a boat rowing away from a cliff 150m high takes 2 minutes to change the angle of
clevation of the top of the cliff from 60° to 45°. The speed of the boat is
(A) 1kmihe @ 2 (-] kgt
3 A
(©) E{mjvi}km"lr @) 2kmihr
38. 1ff(x)=(1+x) then the value of £{0} - 0] + ﬁ:—} ke ET.{:I:' i
(A) n (B 2
€y 27 D) 2"
39. Tfe"™=log x then (t ‘j {0) equals
(A) & (B) e
{C) 1 (D) &
40, If r'{a) = 2 and f{a) = 4 then L_Im 3 ﬂ'"j 2 ih] equals
{A) 4 (B} 2a
(C) 4+2a (D) 428
41. A function f{x) is defined for all x> 0 and savisfies fx*) =", Thea fis differentiable at x = 4
with r'(4) equal to '
{A) 1 (B} 2
(€) 3 ™) 4
42. 'The number of real roots of the equation &'+ x—2=0is
A | @ 2
<) 3 Dy 4
MathermaticaBTL-R6T-A E




(A) xty=1
€C) x—y=1

43. Equation of normal to the cuorve y = (1 + x) + sin~! {sin® x) at x =0 {i.e. at (0, 1)) i

(B) xty=-1
@) x-y=-1

44, e
J-{sin ey dx cquals

[

{A) R (B) log|sinx & cosx
(€} logisinx - cosx| S
. - ) {sinx < cosx)
45 [fl_njmt“ xdx then n:]t“_';: equals
™ 1= ® —(,+L)
[ it S N . =l (m=z4)

FLCLH
46. The value of j!"il“] dx {where [ . | is the greatest integer function) equals
i

SH0e_y L0

(A) By
1000 LB
(€) 1000 (e~ 1) o) =
. 1000

47. Thevalue of the integral Ie"”‘ (sin 2x +cos2x) dx is
L]

{4) O {B) 1
() 2 ® 1
48. General solution to the differential equation v dx + (x +x'y)dy=10is

|
@ - clogy = (B) - -logy=ex

(D 2 Mogy = —
i

I
(€) —+logy=c
xy Ay
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49. If A is a square matrix such that A=A, then (1+ A)Y'—TA is equal to

{A) A my I-A
() I (D) 3A
i a o
%), Thefunction A=b x af (a,baretve constanis) has
B b

(A} Tocal maxia at both —/ab and J/ab
(B) Local minima st both ~/ab and /b
(C) Loeal maximaat —/ab and local mimimsat Jab
(D) Local minima at —+/ab and local maximaat Jab

he ca =
51, Ifa”, b, ¢! are p™ q" and r* terms of an AP then the value of [P 9 :" is
i3 i
(A} =1 (B) ﬂ
) 1 (M 2

<!
52. A= [_1 1} then the matrix A’ — SA+ 81 is

(A) O (| 1L
)y 2 {Dy 31
53, IHa+b+ecz0then the number of solutions (x, y, ) to the system

(h+c)(y+z)-ax=h-c
(era)(z+x)=by=c-a
(a+b)(x+y)-cz=a-h is

(A) O By 1

{C) 3 (D) infinde

cosx sinx O
54, Inverseof fx)=|-sinx cosx 0 is:

0 g 1
(A} f(x) B) —f(x)
(©) f-%) D) -f(=x)
MathematicaBIL-86T-A LEI
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If & and b arevectors such that [a| =3, |E|="!;_—I and |& = b| = 1 then an angle between 3

and b eould he

(&) w6 B) '

(C} ni3 (1) w2

Threevectors | + j, | + k and k + i taken two ata time form three planes, The three unit vectors
drawn perpendicular to these three planes form a parallelopiped of volume

) 3 (B 4
33 4
C) == N 3E
!: } ¢ { :I 3 ".IIIJ
'k X=0
_ : : W X-=1
The random variable X has a probability distribution P(X) of the form P{X) = T
) otherwise

with k being some positive constant. The P{X <2)is

L 1
W 3 ®) 5
I 1
{C} P! (D 5
58. The variance of the number obfained on a throw of an unbiased die is
i | a1
GV ® —
35 12
© 3 O 55
59. Maximum value of the ohjective function x + 2y subject to the constraints
2ty <hatdv<sdxzlyzlis
(A) 32 By 42
{C) 2.3 D) 24
6. Consider the feasible region Rasgiven by x+y =1, Tk + 9y <63, x <6,y =5, xz0,y20
The number of points in R at which the objective function 3.5x + 4.5 y obtains maximom value
is
(A) O B) 1
(©) 2 (D) infinite
MathematicaBIL-367-4 ]‘1 [Tum over




