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1 Letp(z)=f(z)+ f(1—=z)and f" (z) < 0in [0,1], then
) A
7
B.
® @

® C.  is neither increasing nor decreasing in any sub interval of [0,1]

. . o 1 . .1
is monotonic increasing in {U, 5} and monotonic decreasing in [5, 1}

. L 1 . L 1
Is monotonic increasing in {? 1} and monotonic decreasing in [[L 5}
® D. isincreasingin [0,1]

¢(z) = flz) + f(1 — =)
¢'(z) = f'(z) - (1 —=)...(1)

f7 (z) < 0= f'(z) is a decreasing function
1
case 1: 0 < p < E=>:r:<_il—:r:

= f(e) 2 /'(1- )
= f2) - f1-2)20

1
From eqn (1) = ¢'(z) > 0 = ¢ is increasing in {U,E}

1
case 2: Eiﬁmﬂlz}m 11—
= fl(z) < f'l(1-=x)
From eqn (1) = f'(x) — f'(1 — &) < 0 = ¢ is decreasing in [%, 1}



) A 2Py, +ay + Py =0
® B. zys —xy +2n'y =0
® C. 2%ys + 3ay —ny =10
® D. xy2: +bxy — 3y =20
-l 1% n

Squaring both sides
ﬁzyf — n2b? — nly?

Differentiating both sides
= 2xyl + 222y = —n22y Y

= zy + 2l = —nly
= 2l +ayp +nPy =0



3 [ T)ﬁ?f’ )+ ¢ T]f( d
)é(x) + 1)/ flz)p(z) — 1
X! A. TR
sin~! \/ii; +e
%) B cos! VTV~ BRI +e
v, C. YRR
ﬁnml¢ﬂﬂgg;1+c
X! D. YRR
v [T
Let
- [ IR e,

(flw)p(z) + 1)/ flz)e(z) — 1

Let f(z)p(x) — 1=+
= fl(z)¢(x) + f(x)¢'(x) = 2tdt

2t dt
”I:[(f?+2}(t}

t
ﬂI—Z[ 4
J 242
2 4t
=I=—tan " —+c¢

V2 V2
flz)¢

(
2

_ : r)—1
ﬁ,\/( ))ﬂ.
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10 1
The value of ) / sin’ z dz + ) ] sin?” z dx is equal to
n=1 5

n=l1 n-1 1
(x) A 27
(x) B. 54
(x) c. —54
(v) D. 0
10 2n
Letl; =) sin?” z da,
=L _gn-1
1 2t
I, = Z f sin®’ & dx
n=1
n
10 n
I, = Z / sin? z dz,
R=l on-1
letr = —t = dx = —dt
10 n
=1 =Y [ sin®7(—¢)(—dt)
n=1 2n+1
10 2n
=1 = Z / sin®’ z dz
n=l 2n+1
1o 21
=1 = —Z [ sin®” x dz
n=1
n
=hL=-5

=hL+1LL=0



2
[?] is equal to

5
0
(x) A 1
) B 5533
@ C. 32
(x) D. 8
3
1 V3 ) 2
/(]d.:c —|—l/ln'.:z:—|—[2d.:;c—|— /3d.’:z:
) VZ V3
=(2-1)+2(v3 - v2)+3(2—-V3)
=5 — /3 — 2.
g |fthe tangent to the curve y* = x* at (m*, m?) is also a normal to the curve

at (M2, M*), then the value of mM is

9

x) B. 2

9

(x) c. 1

3

(¥) D. 4

9

y‘z — :'53

= Qyﬂ: 3z2
dx 5
Slope, m = 3z
2y

Slope of tangent at (m?, m*)

3m?

= T = 3

2m’

3m

= my = ——
2

Slope at (M?Z, M3)

ImM
my = =5
Now, myms = —1
3m 3M 1
2 2
4
= mM = ——
9



7 If:c2+y2=a2,thenf ‘/1—1—( :
0

. 2ma



. L 1
8  Let f, be a continuous function in [0, 1], then ?}%E —

(x) A . 1/2
5/ 1@

(x) B. 1

Ve jf(m}dm

(x) D. 12

| sz

0

e ]_ j
lim —f (—)
00 ; n n

1 j n
—— da:,i—)- x, upper limit, lim —=1,
lower limit = lim —=10

n—oo

/1 flz)dz

J=0

(

J
n

2)is



g Let f be adifferentiable function with :1‘_,“& flx) =0.If

v +yf'(x) - fl2)f'(z) = 0, lim y(x) =0, then

d
(where ¢ = d—y)
£

® A y+1=el+ f(z)
() B. y— 1=l 4 fla)
@ C oyr1=elO 4 f(z)
() D. y—1=e /O 4 f(a)

d

d—y+ yf'(z) = f(z)f' (=)
£

I.F= Efj”(:r]d: — ef(f]

Let f(z) = t = f'(x)dz — dt
= yellz) = [etf;dt

= yel = ¢t —1) +c
= yel @ = e/ (f(z) 1) + ¢

Given, lim f(z) =0, lim y(x) =0
=0e"=e'0-1)+e=c=1
~yel® = o) (f() ~1) + 1

=y+1=f(zx)+e @



10 Let f(#) =1 — y/(«?) where the square root is to be taken positive, then

- fhasnoextremaatz =0

. fhas maximaatz =0

® Q0

A
B. fhas minimaatz =0
C
D. f' existsat0

fla) =1—+/a?
= flz) =1 |z|

AN

-1 1

. Maxatxz =0andis 1



11 Ifxsin(%)dy: {ysin(%) | de,2 > 0 and y(1) = Zthen the value of

cos(g) is
T

.(y)dy y oy dy Py
sin[—]—==sin— 1= —=
de = = dzx .Y
sln —
x
Let t= 4 t+ i
e —= — = r—
x dz dz
1

d 1 ) dr
St+r—=t—-——=—[sintdt= | —
dx sin ¢ T

=cost=logx+e

= C08 %: logz +c

y(1) = %:ﬁ‘COS%:lﬂgl-l-C:}‘ c=0

= cos(g) =log x
&



19  Ifthe function f(z) = 2¢* — 9az® + 120’z + 1[a > 0] attains its maximum
and minimum at p and q respectively such that p* = ¢, then a is equal to

A
B.

R e R N

D.

0 o 0

z) = 22 — 9az® + 12a°z + 1,0 > 0
(2) = 622 — 18ax + 12a°

“h h
S e

6(z% — 3azx + 2a°) = 0 for extreme values
6(r—a)(z—2a)=0=z=a,2a

"(x) =122 —18a,f” (a) = —6a < 0Maxatx=a=p
f7(2a) =6a>0Minatx =2a=gq

CGivenp?’ =q=a’=20=a =2

|

13 If @ and b are arbitary positive real numbers, then the least possible value

55 3a _ (e.a 105)?
2 ~ \5b 3a



14 If 2log(z + 1) — log(z* — 1) = log2, then z =

@ A. only 3
® B. —1and3
® C. only -1
@ D. 1and3

log(z +1)* — log(x? — 1) = log2

z+1)? 1
l%( ):ﬂ@2j$+ =2
(z2 -1) r—1

sr+l1=2r-2

>r=3J



15 The number of complex numbers p such that |p| = 1 and imaginary part of

ptis0,is
x| A 4
x| B. 2
v C. 8

X} D. infinitely many

|p| = 1, imaginary part of p* =0
i.e circle with centre (0,0) & rad =1

A=(1,0)

B=1(0,1)

C=(-1,0)

D=(0-1)

E—l(cos%#—isin%) = %—F%

E*—=cosm+isinm

3 3
F= L ein
(cos 1 + i sin 4)

3T L. —3r
G—cos(—z) +1sm(T)



16 The equation zz + (2 — 3i)z + (2 + 3i)z + 4 = 0 represents a circle of
radius

® A. 2 unit
@ B. 3 unit
@ C. 4 unit
® D. 6 unit

224+ (2—-3i)z2+(24+39)z2+4=0
radius = /(2 —3i)(2+ 3i) — 4
=9

=3

The expression az® + bz + ¢ (a, b and ¢ are real) has the same sign as that

—
-...\j

of aforall z is
A B —dac>0
B. ¥ —4ac#0
C. b —dac<0
D

ERCORENEY

. band ¢ have the same sign as that of a

b?-4ac<0
a=0
a<0
b?-4ac <0
b? - 4ac=0
\/a>0
/ a<0



18 Ina 12 storied building , 3 person enter a lift cabin. It is known that they will
leave the lift at different floors. In how many ways can they do so if the lift
does not stop at the second floor?

X A. 36
B. 120
x| C. 240
D. 720

X

v

The lift can stop at 12 -~ 1 — 1 = 10 floors
So total required ways is = 10 x 9 x 8 = 720

19 If the total number of m-element subsets of the set A = {ay,as,...,a,}is k
times the number of m element subsets containing a4 then n is

X) A (m-1)k
v B. mk

X) C. (m+1)k
X} D. (m+2)k

From set of n element selecting a subset of m element
="C
(s

Now, a4 is already selected.
. Total number of sets which contains a4 is ™ 'C\_1.

Now, it is given that

nc'rn _ k L lcrn 1
! (n — 1)1
min—m)  (m—1)(n—m)

=n=mk



20 Letl(n) =n",J(n)=1.3.5...(2n — 1) forall (n > 1),n € N, then

) A. I(n)> J(n)
® B. I(n) < J(n)
(%) c. I(n) # J(n)

® o. I(n):%.](n)

I(n) o n-nn-on-on
Jrn) 1:3-5.mn--2n—1
or
n-2-n-4n-6-n-2n-n
1-2-3-n---2n

2"n! . n"

(2n)!

2" .

- QiLPn > 1

21 [Ifeo,e1,02,- - - e15 are the Binomial co-efficients in the expansion of (1 + z)"

, then the value of Z—;+ 2Z_T+ 3z_:_,_ R 15%&
(x) A. 1240
(v) B. 120
(x) c. 124
(x) D. 140

c c c 1
2432152
Cy Cl Ca C14

15 -1 15 -2 15— 14
=152 3 RS |- (-
(55 = (557) s (550

[__ nC n—r+1}

r—1 r

=15+144134.--41=




29 3I—¢t 1
Let A = 1 3—¢t 1| anddet A=5,then

0 -1

Al =5
= |A[=1(3-t)=5
=>t=-2
23 12 24 5
letA=1|{ 2 6 2 ].Thevalue of z for which the matrix A is not
-1 -2 3
invertible is

For matrix to be non invertible det A = 0

12 24 5
xr 6 2
-1 -2 3
12 12 5
Al=2{2 3 2|=0
-1 -1 3

=z =23-+(C; & C, are identical)



24 LetA = (a fl) be a 2 x 2 real matrix with det A = 1. If the equation det
C

(A — Aly) = 0 has imaginary roots (Is be the Identify matrix of order 2), then
@) A (a+d?<4
(%) B. (a+d?=4
®) c. (a+d)?>4
(%) D. (a+d)?=16

detd =1
ad —ch =1
Now

A_A&:(GZA dfl)

= det(A — )\IQ:] =0

A —Ma+d)+ad—chb=0
", roots are imaginary

D<0
(a+d)* —4(ad — cb) <0
(a+d)* <4
25 (12 be C2 + ac
If |a? + ab b2 ca — ka?b?c?, then k =
ab b® + be e
(x) A 2
(x) B. —2
(x) c. —4
(v) p. 4

leta=1,b=1,c=1
(without losss of generelity)
1 1 2

2 1 1
12 1
1(1-2)—(2—1)+24—-1)=k
~1-146=kF

=4

=k




26 Iff:5— Rwhere S is the set of all non-singular matrices of order 2 over

Randf[(a b)} = ad — be, then
c d

f is bijective mapping
f is one-one but not onto

f is onto but not one-one

S

(%) (x)(x

f is neither one-one nor onto

f(i Z)} — ad — be
fi(i g)} =10 —12 = —2

(3 )] -2

.. Not one-one funtion

As the matrix is non singular matrix
So pre-image of zero doesn't exist
.. Not onto

27 Letthe relation p be defined on R by a p b holds if and only if a — b is zero
or irrational then

X! A. pis equivalence relation

v, B. pis reflextive & symmetric but is not transitive
X) C. pis reflexive and transitive but is not symmetric
*) D. pis reflexive only

For p to be reflexive

Taking element (a, a)
apa=a—a=—10

So p is reflexive

For p to be symmetric

Taking element (a,b) such thata +# b

If @ — b irrational
= b — a irrational

So p is symmetric

For p to be transitive

Let 1,/2,2 £ R such that

1 — /2 = irrational; /2 — 2 = irrational
= @ — ¢ — rational

So p is not transitive



28 The unit vector in ZOX plane, making angles 45” and 60" respectively with
. PO L .
o =2i+2j—kand g = — kis

x) A. 1ﬁ,+1~,
_/‘l' [ES—
N

v B 1. 1.
—_—i — —k
V2 V2

X)) Cc. 1. 1 -
_1_—?
V2 V2

x)D. 1. 1.
i —k
V2 V2

Vector in ZOX plane is at + ck
(20 +25 — k). (ai +ck) 1

3vVal e V2
(} - .-'Ac) (a% + cf::) 1
and = =
V2vaT + 2 2
Solve to get L -1
a=—ec=—
2 V2

(or)
checking the options
ik

Sl
Y



29 Four persons A4, B, C'and D throw an unbiased die, turn by turn, in
succession till one gets an even numbers and win the game. What is the

probability that A wins if A begins?
X A1

=L

4
1
2
7
12
8
15

o 1 1
A wins in 1°* attempt P(even number) — 5 P(odd number) = 3




30 Theriflemanis firing at a distant target and has only 10% chance of hitting
it. The least number of rounds he must fire to have more than 50% chance
of hitting it at lease once is

X! A. b
v) B. T
X} C. 9
x) D. 11
1 9
P:E&‘:E

A — he hits the target

A" — Not hitting the target
P(A) =q-q-q--q(say n times)
now P(A) + P(A") =1
P(A)=1- P(A)

=1 qn

1 1
But P(A) > 5= 1—q" > 3

::, 1 :} 9 T
2 10
Nown = 6 = .5314

n=7= .47
.. Requires atleast 7 shots.



31 cos(2z +7) = a(2 — sinz) can have a real solution for

A. allreal values of a
B. a € [2,6]

C. a €(-00,2)\ {0}
D

. a €(0,00)

EINEIRVRES

Note: There is an error in this question.
The correct equation is cos 2z + 7 = a(2 —sinz)

cos2r+7=a(2 —sinz)
:>1—2sinzm-|—7:2a—asina:
= 2sin’z — asinz + 2a — 8
a++/a* — 8(2a — 8)
4

a =+ (a—8)

4
a—4

2

= sinr =

= sinx =

=sinr =

We know that,
—~1 <sinx <1

- 1< a—4

<1

=2<a<h



32 The differential equation of the family of curves y = ¢*( A cosx + B sinz)
where A, B are arbitary constants is

®A.@

dm?—Qm:lS
©@s %-2d—i+2 -0
(x) c. %+3y:4
® D. (j_::)?_l_j_i_myzo

y = e*(Acosz + Bsinx)
ye ¥ = Acosx + Bsinx
—ye T +y e =—Asinxz+ Beoszx

T

—yie Tt ye THype T —ye T =—Acosx — Bsinz

T =1

yae " —2ye T +ye T = —ye
=y -2y +2y=0

33 The equation 7 cos (9 - %) = 2 represents

@ A. acircle
@ B. aparabola

@ C. an ellipse
@ D. a straight line

3
recosf - %+rsin&- %— 2

rcosf+ /3rsinf = 4
rcosf rsinf
4 4 -1
NE




34 The locus of the centre of the circles which touch both the circles

z* +y* = a® and z? + y? = 4az externally is
X) A. acircle
X) B. g parabola
X) C. an ellipse
¥) D. ahyperbola

let ¢ := 2? —|—y‘z =a’

Cy: (x —2a)? +y* = 4a?

So any point P which moving such that distance from one point is constant
distance for the C(0,0) & C5(2a,0)

PCQ _ r+ 2a
PC:[ r+a
So path will be hyperbola

and > 1 (where r is radius of the required circle)

95 Leteach of the equations «* + 2zy + ay® = 0 & az® 4+ 2zy + y* =0
represent two straight lines passing through the origin. If they have a
common line, then the other two lines are given by

X A, x—y=0,z—-3y=10
v B 2+3y=03r4+y=20
X C. 3r+y=03x—-y=20
X D. 3z—-2y) =0,z +y=0

Let y = ma be a line common to the given pairs of lines. Then
am?+2m+1=0-.-(1)
andm? +2m+a=0---(2)
Solving the above equations, we have
a—+1
2
=(a+1)P2=4=a=1,-3
But for a = 1, the two pairs have both the lines common. So a = —3 and the
slope m of the line comman to bath the pairs is 1.
Now
2+ 2zy + ay® = 2° + 22y — 3y° = (z — y)(z + 3y)
and
ar® + 2zy+y° = -3 + 2xy+ v = —(z —y)(3x +y)
So the equation of the required equation of the line is
3e+y=0x4+3y=20

=m?=1land m=—




36 A straight line through the origin O meets the parallel lines 4z + 2y = 9 and
2z +y+ 6 = 0 at P and Q respectively. the point O divides the segment

PQ in the ratio
xX) AL 1:2
v) B. 3:4

3
) Cc. 2:1
4

9
(0,3\

(-3,0) O 9 4x+2y=9

(Or"ﬁ)

2x+y+6=0




37 Areain the first quadrant between the ellipses z? + 23> = a® and
222 +y* =a’is
A. a2

® ® ® ©

(alN3,bN3)

Point of intersection of 22 4+ 2y = a® and 22? + y® = a® is ( 2 ,L)

V33

Required area is,
u;"\fq u;"\,fi

/mm / Va1

{L.lf\,ﬂ

1 2
- |qm—a 4+ Lt 2
Val2 2

!I_,l'l\r i

1]

+ | =/a? — 2% + —sm S

2 ‘/5 a l]...i'l \.@

[ 2 \/_T: a/v2

= —tan

V2

ﬁ_ﬂ



The equation of circle of radius /17 unit, with centre on the positive side of

o x-axis and through the point (0,1) is
v) A 2yt -82-1=0

X)B. 2> +y°+8x—-1=0

X} Coa? 4y -9y +1=0

X) D. 222+ 22 -3z +2y=14

Radius = /17

Centre on positive side of x-axis i.e., (o, 0)

.. Equation of circle in (z — a)? + y? = (/17)?

Since, it passes through (0,1)

a1t =17
=a? =16
=a=4

.. Equation of circle is,
(x —4)2 + % =17

=224y —82—-1=0



39 The length of the chord of the parabola 9* = daz (a > 0) which passes
through the vertex and makes an acute angle a with the axis of the
parabola is

@ A. t4acota cosec a
@ B. 4acot a cosec a
® C. —4acota cosec a
(%) p.

4a cosec® a

y

x FAO0X =«

Equation AQisy — 0 = tana(z — 0)
=y =axtana

y2 = dax

= z?tan’ o = dazx

= rtan’a = 4a

=z = 4dacot’ &

.y = 4acot? atan a

=y —4acota

. A = (4acot® a,dacot a)
= A0 = /1642 cot’ a + 1642 cot’ a

= 4da cot a\xcot‘" a+1

= 4a cot o cosec a




o 2

40 A double ordinate PQ of the hyperbola $—2— %: 1 is such that AOPQ is
a

equilateral, O being the centre of the hyperbola. Then the eccentricity e satisfies

the relation

(%) A 2
l<e< —
V3
®e 2
e= _—_
V3
e 3
T
v) . 2
e > ——
V3
) 4: seca, b tane)
51 R Let any double ordinate P, Q be

Q
(asecd, btanf) and (asecl, —btand).

In AOPR,

tan 30° — btan @
a sec

= —sin @

5
=




41 If B and B' are the ends of the minor axis and S and S’ are foci of the
2 2
ellipse ;—5+ %: 1, then the area of the rhombus SBS'B’ will be

x

A. 12 sq. unit
B. 48 5q. unit

C. 24 sq. unit

x) (€)%

D. 36 sq. unit

B(0. 3)

B'.P

=1

25
34
e_\/ 25 5

S = (ae,0) = (5 X %0) =(4,0)

:r:?y_?
9

Area of Rhombus = 4 area ABOS
=4 (%x 08 % OB)

—4(lx4x3)
2

= 24 sq. units



42 The equation of the latus rectum of a parabola is z + y = 8 and the
equation of the tangent at the vertex is 2 4+ y = 12. Then the length of the
latus rectum is

X) A. 44/2 units

%) B. 24/2 units
X) C. 8 units
¥) D. 82 units
~
11
A S Since, z +y =8 and z 4 y = 12 are parallel.
"'-h..__-‘
X+y=8
x+ty=12
Therefore, distance between them is,
c,-C 4
AS = | 2= — =22
va+u 2
Hence, length of the latus rectum is,
LR =4AS

=4x 2,2
= 8+/2 units



43 The equation of the plane through the point (2, —1, —3) and parallel to the
lines x‘lzﬂ:imd z_ 3}—1: z—ZiS
2 3 —4 2 —_3 2

. 8r+ 14y +132+37=10

8 — 14y —132—-37=0
.8 — 14y —132+37=0
.8 —14y+132+37=0

OREIREIREIRED

- e+ 2y+2246=0

Equation of a planeis a(x —2) + by + 1) +¢(z2+3) =0
Parallel to lines
=2a+3—4e=0
2a —3b+2c=0
da=2c=a:b=1:2
sazh:e=1:2:2
Equation of plane is :
r—24+2y+2+2z24+6=0
r+2y+2:2+6=0

Note: No option correct in the paper.



44  The sine of the angle between the straight line

the plane 22 — 2y +z =5 s

xX) A 2./3
5
v B. /2
10
X C. 4
5v2
x) D. /5
6
:n—2_y—3_z—4
3 4 5

. - - -
= b =3i+4j+5k

2r —2y+z2=25
= ﬂ?:?%—l}'—l—@:

> »
(b[[n|
3-2-4-2+45-1
| VITI6 125 VAT 4 1
3

- 542 x 3
V2

10

45 Let f(z) =sin z + cos ax be periodic function. Then

X) A. 'a'is real number

X) B. 'a’is any irrational number
v C. g’ is rational number

X) D. a=0

Period of sin x + cos ax is LCM of 1 and a.

But for LCM to exist, here ‘a’ must be a rational number.



46 The domain of f(z) = \J (%— (z+ 1]) is

®A. r = —1

(*) B. (-1,)\{0}

@C-( ﬁ—1]
2

0,

o 1)

2

flz) = \/ﬁ— Ve +1

>0, r+1=20=x2=> -1
i—m;n:izmﬂ
NG T
=z'4+2-1<0
~1+5 -1-/5

2 2

= (0, \/5_1‘

=z =

2

47 Lety= f(z)= 222 — 3z + 2. The differential of y when x changes from 2 to
1.99is

(%) A. 0.01
(%) B. 0.8
v c. —0.05
(x) D. 0.07

oy = f'(z). 6z, changes from 2 to 1.99
= dxr = —0.01

=y = (4z — 3)éz

= Sy = (4% 2 3)(—0.01) = —0.05



l/x 1/x
1 : 1+ 9] "
48 Iflim[ +cﬂ — 4, then 1im[ + cﬂ is

a—0 | 1 — ex =0 | 1 — 2ex
X) A 2
X B. 4
v) C. 16
X) D. 64

1/ax

, 1 x|

Given lim { + Cﬂ =4
r—0 — Cr

l'l—i-m:—l—i-c:r]
lim —
=T 1—cx _]:4
s.e=log 2

o [142e2)"
now lim | ——

=0 | 1 — Zex|

z 1y

y 1[142ex — 1+ 2ex)
b 1—2czx _]

_ e4]0g€2 — 16

49 Letf:R— R be twice continuously differentiable (or f" exists and is
continuous) such that f(0) = f(1) = f'(0) = 0. Then

v A. f"(¢)=0forsomecc R

X! B. there is no point for which f”(z) =0
X) C. atall points f"(x) >0

X) D. atall points f"(x) < 0

Consider f(x) on [0,1]
Applying Rolle's theorem on the interval [0, 1],
f'(a) = 0 for some a € (0,1)

Now, applying Rolle's theorem to f'(x)on the interval [0, al,
f"(¢) = 0 for some ¢ € (0,a)



50 Letf(z)=a"+a" +2°+2" +2° +2* + 2412 Then

® A. f(z) has 13 non-zero real roots

@ B. f(x) has exactly one real root

@ C. f(z) has exactly one pair of imaginary roots
® D. f(x) has no real root

flay=aB+a2l+2 + 2"+ 2 +2¥ + 2+ 12

F(z)=1322 + 112" 4+ 928 + 728 +- 528 + 322 +1 >0z € R
i.e Monotonically increasing vz € R.

= f(x) intersects x—axis at only one point

.. exactly one solution.



o1

x
x
v

X

Let z; and z be two imaginary roots of 22 + pz + ¢ = 0, where p and ¢ are
real. The points z1, z» and origin form an equilateral triangle if

A. p2>3q
B. p’ < 3q
C. p>=3g

D. p2:q

Since p,q € R,

S ZL,

z2 are in conjugate pairs.

letzy =a+ifand z3 = a—iff

2T
2129

Solv

2=

n =

0=

n=2a=-p
= Of? + 5? =
ing the two equations, we get
=l 4g-p?
2’ 4
_ [dg = 2
B _‘p _\/ q—=p
2 4
(0,0)

21, 7> and onigin form an equilateral triangle.

S0, OA = AB

p

=q

P4 Yg-p* 41
>t I

2

1
=4q- '

4 4

=p =3



Y . -, N Y N
ad=itajtak, B =i+bj+bkandy =i +cj+c2k
a a® 14a®

are three non-coplanar vectors and | b* 1+ b*| = 0, then the value of

e ¢ 1+

52 |If the vectors

c & 1+4¢
a a 1 a o @
=(b b 1|+|b b b | =0
c & 1 c &
a a’ 1 1 a a?
=|bh B 1|+abc|l b K |=0
c 2 1 1 ¢ ¢
1 a o
= (14+abe)|1 b B*|=0
1 e ¢
a o’
b b |#0
I ¢ &

Labc+1=10



53 Iftheline y = z is a tangent to the parabola y = ar® + bz + c at the point
(1,1) and the curve passes through (—1,0), then

(X) A a=b=-1,¢=3
) & a=b=1¢=0

@ c a-c-
) . a=0,b=c=

y = x is a tangent
*. slopes are equal.

—=2az +b
d axr

i
=1=2a+bat(1,1)---(1)
Also, the parabola passes through (1,1)
=a+bt+e=1---(2)
The parabola passes through (—1,0)
=0=a-b+ec--(3)
Solving (1), (2), (3), we get -
S.a=¢c=

and b= 1

2

-

da| =

94 In an open interval (0, %)

® A. cosz+zsinze <1
@ B. cosz+xsinz > 1

® C. no specific order relation can be ascertained between cosz + xsinz
and 1

cosx + xsine < B
Let cosa + zsinz = f(x)

f'(x) = —sinx + sinx + z cos

m

= fl(z) =xcoszx >0z € ({],E)

=z >0
= f(z) > f(0)

=cosr+asine >1



55 The area of the region {(x,y) : «* + 3> <1 <z +y}is

(]

x) A.

m
2
x) B. T
4
ve x 1
4 2
4 D. 7r2
3
B(0,1)
O ,0) Required area(shaded)
x+y=1
X24_.y2=1
1 .
= Z(a.rea. of circle) — area (AAOB)
1 21 .
()7 - 511
™ 1 it
= — — —s(.units.
4 2

56 IfP(x)= az? + bz + cand Q(x) = —ax® + dz + ¢, whereac # 0 [a, b, ¢, d
are all real], then P(x).Q(x) = 0 has

v) A. atleast two real roots
X) B. two real roots

X) C. four real roots

X!} D. no real root

P(z) = az’ +bx +¢
Q(z) = —az® +dx +c
Dy = b* — dae

Dy = d? + dae

If ac is negative, then Dy will have 2 real roots (D» too can have real roots)

If ac is positive,then Ds will have 2 real roots (D) too can have real roots)



57 lLetA={zeR:-1<z<1} & f: A~ Abeamapping defined by
f(z) = z|z|. Then fis

® A. injective but not surjective
@ B. surjective but not injective

® C. neither injective nor surjective

(¥) D. bijective
flz) = zlz|
27 >0
flzky=¢ 0 x=0
—z® <0

. it is one-one and onto

58 Letf(z)=+a*—3z+2andg(z) = \/z be two given functions . If S be the
domain of f o g and T be the domain of go f, then

x) A s=T

(x) B. SNT=0¢

® C. SN T is a singleton
@ D. ST is an interval

fla) = va* -3z +2, g(a) =&
foglx) = f(Va) = Vo —3Ja +2,
r—3yr+2>0, >0
=z+2>3/z

=zl +4+42 -9 >0

=22 —bhr4+4>0
(x—1)(x—4) >0
S=ze (0,1 U[4,00)

go flz) = g(v/22 — 3z + 2)
=VViT-3z+2=22-3x+2>0
=(z-1)(z—-2)=0
T=z¢€(—00,1U[200)

. 8NT =(0,1]U [4, 00)



59 Let py and py be two equivalence relations defined on a non-void set S.
Then

A. both p1 N p2 and p1 U p2 are equivalence relations.

x
v, B. p M p2is equivalence relation but py U p2 is not so.
X) C. p1 U ps2is equivalence relation but pi 1 p2 is not so.
x

D. neither p; M ps nor py U ps is equivalence relation

Given p1, p2 are equivalence relations on §.
= p1, p2 are reflexive, symmetric and transitive.

Reflexive:

Letz e 8§

= {:E:I) SN and ($:$} < p2
= {:E::E) Ep1Mps

= py M ps is reflexive.

Symmetric:

Let (z,y) € p1 N po

We have to show (y,z) € p; N pa
(x,9) € p1 M p2

= (z,y) € pp and (z,y) € py

= (y,z) € prand (y,x) € p2

= (y,z) €1 Npy

= p1 M ps is symmetric.

Transitive:

Let (z,y), (¥:2) € p1 N pa

= (z,y), (y,2) € prand (z,y), (y.2) € p2
= (z,2) € p1 and (z, 2) € p2

= (z,2) € p1 N pa

= p1 M ps IS transitive,

Therefore, p; N py is equivalence relation.

1 U po is always reflexive and symmetric but not transitive.
e.g. Let S ={1,2,3}

pr=1{(1,1),(2,2),(3,3),(1,2),(2,1)}
p2 = {(1,1),(2,2),(3,3), ( 3),(3,2)}

p1, p2 is equivalence relation.
But p U py is not transitive as (1,2), (2,3) € p1 U pz but (1,3) € p1 U ps



2 2
60 Consider the curve '%+ 1:—2— 1. The portion of the tangent at any point of
a

the curve intercepted between the point of contact and the directrix subtends at
the corresponding focus an angle of

x) A, T

4
x) B. T

3
v) c.o T

2
x) D. T

]

—_— P(acos@, bsing)
Q
(e] S(ae, 0)
x= ale

Equation of tangent at any point P(a cos 8, bsin ) on the ellipse is
xcosf  ysinf
_|_ —
a b

a cos 8 b
Whenz = —y= 11—
e Y ( e ) sin @

Q= (E} (l cosﬂ) -b )
e e sin @
MNow, Slope of §Q = Slope of PS

(1 B cos{?) b
e sin @ bsin @
P

a acosf — ae
€

ae

(e —cosB)b « bhsin @

~ a(l —e?)sing a(cosf — e)

b?
- a(1 — e2)
—b% . a?

a? - b2
-1

So, the angle between the line PS and SQ is %



A line cuts z-axis at A(7,0) and the y-axis at B(0, —5). A variable line PQ
is drawn perpendicular to AB cutting the z-axis at P(a,0) and the y-axis at
Q(0,b). If AQ and BP intersect at R, the locus of R is

61

X A 2?4y +T7x+5y=0
X) B. 2* +y? + 72— 5y=0
v) C 22+ —Tz+5y=0
X) D. 22 +y* Tz —5y=0

5
Slope of the line AB is =
Slope of the line PQ

-b -
a 5
b 7
a 5
Equation of the line
pp: X _Y_,
a b
1 5+uw
= (1
a b (1)

Equation of the line
T Y
AQ:—+4 ==1
“ '{+ b
= (2
5 T (2)

1 77—z
solving above equations we get
2+ —Tx+5y=0




1/(k+a)
62
Let0 < a <8< 1.Then limz f

—0a0

L 1k)

1/ (k)

di
li
ﬂ.—?n:-:loz / 1+x
1/(k+3)

- nll—rrgo Z {ln(l * T)] 1/ (k+3)
— lim Z [ln(l—l— ! ) —ln(l—i— L)}
- noo £~ k+a k+ B
— i 21:1[(k+'8) (k+a+1n

n—+00 £ k+a) \k+8+1

{ﬁ+1 a+2 pB+2 a+3 }

=In * X x X ...

a+l #+2 a+2 A+3
1+8

g'51+<:f

1/ (k+a)




63 lim|:1 - ! ]
—~1|lnz (zx—1)

X) A. Does not exist

X B. 1
v C. 1

2
xX) D. 0

1 1
lim —
=1\ log 2 (z—1)

] z—1—log x
= lim | —
e=1\ (z—1)log x
Using L'Hospital's Rule, we get

1
1-0——
= lim | — %
r—1 r—1
log =+
Using L'Hospital's Rule again, we get
1
= lim 2 _1
r—1 1 1 2

T TE



64 Lety= L Then

l+z+1nx
@A. dy
— L y=
a:dw y=ux
B. d
@ a— - yly In z —1)
dx
C. d
® m?_y:yﬂ_'_l_m?
dr
) o. [dyr
z|—| =y—=
dr y
N 1
y_1+..":+lnw

dy 1 (
dz (14+x+1In x)?
v (57m)
zr—=—y | —Inz
T Y

éw—y:y(y In z—1)
dx



g5 Consider the curve y = be *'@ where « and b are non-zero real numbers.

Then
X) A %4— %— 1 is tangent to the curve at (0,0).
v B. x ¥ ; i
—+ - 1 is tangent to the curve where the curve crosses the axis of y.
a
X cC 2, %: 1 is tangent to the curve at (a,0)
a
XD %: 1 is tangent to the curve at (2a,0).
a
y — be Ifa
dy —b
= — = T/a
dx a

r v . b
Slope of the tangent E+ T lis o
Also, d—y: _—bwhen z=10
Hi vl
So, £—|— %: 1 is tangent to the curve at the point where 2 =0
r= (‘]1=> y=~n

So, %+ %— 1 is tangent to the curve at the point (0, b)



66 The area of the figure bounded by the parabola « = —2y*, & = 1 - 3y* is

1
3 square unit

.4
Esqua.re unit

® C. 1 square unit
@ D. 2square unit

Required area
1

~2 (1357 - (-2

0

1
=2 [(1-y*)dy
/

a1
=
0

II
%)

(XY N



67 A particle is projected vertically upwards. If it has to stay above the ground
for 12 seconds, then

v A velocity of projection is 192 ft /sec
B greatest height attained is 600 ft
C  velocity of projection is 196 ft /sec

v D greatest height attained is 576 ft

v=1u—gt

v=0, g=32ft/sec, t = 6 sec

=0=u—32x6
= u = 192 ft /sec

1

h =ut — —gt*

L= 1 Egt

=>h=192><ﬁ—%><32><62
= 576 ft

B8 The equation z!"" ?) - oy 745 _ 34/3 has

v’ A atleast one real root
B exactly one real root

v C  exactly one irrational root
D complex roots

Letlogyw =t = o = 3'

2 .'J,."b
Then (31" 7" =33
N
9 3
=3 — 42 4 5t = —
2 2
=263 —9t2 + 10t -3 =10

ﬁ.(g_%)u_n[t_s}:u

1
=t==123
21!

3
7

cLa = +/3,3, 2T are the roots of the given equation.



g9 Inacertain test, there are n questions. In this test 2" students gave
wrong answers to at least ¢ questions, where ¢ = 1,2....., n. If the total
number of wrong answers given is 2047, then n is equal to ,

(x) D. 13

on=1 L on=2 L on=3 L ... 1ol 4 90 _ 2047
1(2" —1)

= —5 = 2047

= 2" — 2048

= 2" = 2!

=n=11



70 A and B are independent events. The probability that both A and B occur
1 «
is 2—uand the probability that neither of them occurs is % The probability of

occurence of A is

A1
2

B 1
10

v C 1
4
v D 1
5

1
20P(A)

P(ANB) = P(A)P(B) = 5= P(B) =
P(ANB) - g_ 1-P(AUB)

=3 1 _P(4)- P(B)+ P(AN B)

5

3 1 1
= —=1- P(A) - + —

5 A - op) "
= 3_2 P(A) — !

5 20 20P(A)

12-21 (4) - 1

20 20P(A)

Let P(A) =z

—9 202 -1

20 20z

=202 -092+1=0
= (42 - 1)(52 —-1) =0



71 The equation of the straight line passing through the point (4, 3) and
making intercepts on the co-ordinate axes whose sum is —11is

v A

r_¥_q
2

ve =

%+ %z 1 — straight line
passes through (4,3) =1
== 4 + 3 =1

a b
sum=-1=a+b= -1

3
-1—-a

=1

= -+
a
~4—-4a+3a=—a-at
~4-p=-p-a*=2>a=42
a=2b=-3 & a=-2,b=1
Y

x x
-+ Lines AP -1
1nes are 2 3 z-i-y



72 Let f(z) = %m sinz — (1 — cos ). The smallest positive integer k such that

f(z)

}E::l] v #0is

(x) A. 4

©
o
— kS 2

T osine

o f@) 3
e o form

sinx + T COST sinz
. 3 3 0
= lim —form

— 14 cosx

x—H) k:c” 1 ]
COSaT cosax Isina .
, — - — COS &
= lim — ; & 70 if k=2

x—) kl:k— l]Ik 2



P} 2
73 Consider a tangent to the ellipse % + yT = 1 at any point. The locus of the

midpoint of the portion intercepted between the axes is

(2"%cos#, sind)

- o
A A

Tangent at R (1/2sin 8, sin 6)
rv2 cosf ysinf
2 1

A= (cfs‘u)‘ B= (G‘ Sitllﬂ)

Let p(h, k) be the locus of the midpoint.

.‘.(h1k}=(£ 1 )

2cosf 2sinf

2 ot
= cos“ @+ sin” 0 = 2h9+ 2

1
.. Locus of (b, k)is —+ —=1
2?2 4y?



74 Tangent is drawn at any point P(z,y) on a curve, which passes through
(1,1). The tangent cuts X-axis and Y-axis at A and B respectively_ If
AP : BP =3:1, then

v’ A ) . . . d;‘g‘
the differential equation of the curve is 3a~.d—+ y=10
T
. . . o dy
the differential equation of the curve is 3:::(?— y=10
£
v C

the curve passes through (% 2)

D the normal at (1,1) is = + 3y = 4

Since BP: AP=3:1
Equation of the tangentis Y — y = f'(z)(X — a).

Intercept on X-axis (.1-. - L n) ,Y-axis(0,y — xf'(z)).

f'(z))
(“:_ I }) Y
Hy
Now z = 371 {since, it divides internally 3 : 1}
dy y . dy da % dy o
der 3z y__li;t:' .rdx+y—

1
= log y=—§lng.1: tlog C = ay*=C

But curve passes through (1,1) = 1=
Cayt =1

.. curve passes through (% 2).



2 dz
75 Loty - h Then —2is
(@ + 1)*(z + 2) dx?
@A 1 3 L
@+ (@+1)* (x+2)7

X B [ L4 s
[(@+1) (z+1)? (z+2)%
X g 43
@t (@12 (@r1)
® o[ I
(+1)* (z+1)* (z+1)*

2

€T

(z +1)*(z+2)

A B C

YT 1l T i T2

~A=-3B=1,C=4

-8 1 4

z+1 (z+1)? z+2

dy 3 2 1

dr  (z+1)2 (z+1P3 (2+2)?
d’y 6 6 8

i @tr1)P @il @t

d*y 3 3 4
= —=2|- + +
dx? (x+13 (z+1)1 (z+2)%)

y_

LU=




