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#1612446
Topic: Equation of Circles in Different Forms

The locus of centre of circle which touches the circle x2 + y2 = 1and y-axis in 1st quadrant is?
A y=4/2x-1,x>0
B x=+/2y-1y>0

y=4/2x+1,x>0

D x=+/2y*+1y>0
Solution
Let centre is (h, k) & radius is h (h, k > 0)
OP=h+1
—\/W= h+1
= 2+ 2 =p2+2h+1
= k2 =2h+1

Locusis y2 = 2x+1.

(I
N

#1612455
Topic: Truth Tables

Negation of statement ~ sv ( ~ ra s)is?

SAr
B svVr
o] ~Sssr
D ~SAT

Solution

~SV(~TrAs)

SE(~SV ~)A(~sVy)
S(~sV ~NAt

E~ SV ~r=~(sAn

Negationof ~ sV (~rAs)issAr

#1612458
Topic: Combination

There are 20 pillars of equal height on a circular ground. All pair of non-adjacent pillars are joined by a beam. Then the number of such beams are?

A 180

B 210
20¢, - 20

D  20G,

Solution
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Any two non-adjacent pillars are joined by beams

- number of beams = number of diagonals = 20C; - 20.
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#1612461

Topic: Maths

27
b

9
If one of the directrix of hyperbola — =1isx= - 5 Then the corresponding focus of hyperbola is?
9

A (50
cC (04
D (0, -4
#1612474

Topic: Conjugate and its Properties

Let z and w be two complex number such that | zw| = 1and arg(z) - arg(w) = /2, then?

A Zw = —1i
¢ zZw = 1_7—1
/2
b zw = 1_+—I
/2

Solution

Let Izl =r = z=re®

#1612477
Topic: Distance of Point from a Line

3
A straight line parallel to the straight line 4x- 3y + 2 = 0O is at a distance of E units from the origin. Then which of the following points lie on this line?

[+
(+3)
° 3
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p (122
43

Solution

Straight line parallel to 4x- 3y +2 = 0 is 4x - 3y + A = 0 whose distance from (0, 0) is %

fsl-2

A= +£3

- Straight lines are 4x-3y+3=00r4x-3y-3=0
12
( N §) satisfies the first equation.

toppr

#1612481
Topic: Definite Integrals

Value OfJZ;ZSGC2/3X' cosec?/3xdx is?

7 5
A 25725
5 3
B 27727
5 3
¢ 3573
7_.5
3% 36
Solution

m3
Jnfssec2/3x - cosec?/3xdx

dx
%2 ﬂ - cos2/3xcos?/3x
cos#/3x
/3 sec?xdx
n/sm
tanx =t

= sec2XC/X =dt

1. =

dt —\v3

113/5% = ‘3(t”3
/3

1-31/3
1 5

= 4 1 7
_3 (v3)1/3 =357:73"¢ =35 3%

#1612483
Topic: Limits of Special Functions

i -ax+b
i lim Xzf = 5, then the value of g + p is?

x>1 x-1

A 1

B -5

Cc 4
[o] -
Solution
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lim x>~ ax+b _ 5 toppr

x=1 x-1

For existence of limit

1-a+b=0
a-b=1.1
im x2-ax+a-1, _
lim X “ 979" (using (1))
x=+1 x-1
_ lim (P-1N-alx-1
x=1 x-1
= lim (x+1-4a)

X

=2-a=5(given)

#1612484
Topic: Mean

If both the standard deviation and mean of data set x;, X5, X3, ... . X5o are 16. Then the mean of the data seg (x; - 4)2, (x; — 4)2, (x3 = 4)2, ... .. (Xs0 — 4)2 is?

A 200

D 1600
Solution
Xi
=16
2 50
Variance =256
Variance remains same for (x; - 4) data set
1 1
vg?2=—Y (X;-42-(16 - 42 = 256 = — Y (x;— 4)2 = 400
0° = g5 L4 (164 o2 9

) X;— 42
. Mean of(x1—4)2,()(2—4)2,_,,,()(50—4)2 is Z( ) = 400.

i
50

#1612493
Topic: Probability

A coin is tossed n times. If the probability of getting at least one head is atleast 99%, then the minimum value of n is?

A 6
7

C 8

D 9
Solution

AH) = % probability of getting at least one head =1- ANo head) > .99.

1 99 1 1
1-—2—="<—=2"2100=>n27
27 100 27 100

. Minimum value of n = 7.

#1612503
Topic: Integration by Parts

If [x5e=dx = g(x) - o=X° + Cthen the value of g( - 1) is?

A

Nl Nw
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L] 3
2

D £
2
Solution
Put 2 = ¢t
2xdx = dt
dt
J'tze’tg
1
=ol-frettt 2[te 1+ ¢
1
=gl-freTt-2te t+ [2etdl 4

1
30 Pet-2te M +e N+

S22+ 2)e

toppr

2
-2 +2 2
g = (x*+2x2+2)
2
a-v- -2
>
#1612506

Topic: Linear Differential Equation

The solution of differential equation %/ + ytanx = 2x + x2tanxis?
X

y = x?+ ccosx

B y=2x2 - ccosx
C Y+ x2 = ccosx
D y+2x2 = ccosx
Solution
%(/+tanx' y=2x+ x2tanx
ILF. = gln(sec x) = secx
ysecx = I(2x+ x2tanx)secxdx+c= N+ c
ysecx = J2xsecxdx+ x2secxtanxadx
ysecx = [ 2xsecxdx + (Xzsecx— [ 2xsecxax + c)
ysecx = x2secx+ ¢

y = x2+ ccosx.

#1612507
Topic: Locus and Its Equation

Let common tangent to curves 2 + y2 =1and y2 = 4«/5xis y= —ax+cthen |c| isequal?

B 1
c L
2
D 2
Solution
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Tangentto x2 + 2 = 1is y = mx+ 4/1+ m?

— 2
tangent to 2 = 4+/2xis y = mx + V_
m

2
S1tm=—=>mttm-2=0
m

m= 1
common tangents are y = x + VE ory= -x- VE
>c= 142

= el = /2

toppr

#1612509
Topic: Tangent

Area of triangle formed by tangent and normal to ellipse 3x2 + 5y2 = 32 at point (2, 2) and x-axis is?

68
15
B 36
15
c 32
3
p 3
3
Solution
3x2+5)2 =32

d
= 6x+ 10y—y =0
ax

S Y 5x
ax 10y

S Yo
dx by

myp= - g = Equation of tangentis y-2 = - %(x— 2) = 3x+5y=16

my=5/3 = Equation of normalis y-2 = g(xf 2)=>5x-3y=4

6 4
1 [=-Z 68
A:EX(3 5)x2*—

T 15

Tangent

#1612514
Topic: Quadratic Equations

Area enclosed by curves y = pXand y = | x+ 1| in the first quadrant is?

A 1.1
2 log2
B 3__
2  2log2
3.1
2  Jog2
p 1,3
2  Jlog2
Solution
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X2 2%t
Area = [1(1x+11 - 29ax = [L(x+1-29ax=[2 ¥ 2
0 2 0 2 2 n2 .
315 foro- o) 2t
2 In2 In2 2 I
#1612523
Topic: Solving Quadratic Equation
- +
If the foot of perpendicular drawn from a point on the line XT1 = y_11 = f on the plane x + y+ z = 3 also lies on the plane x- y+ z = 3, then the coordinates of the foot of

perpendicular is?

A (-2,0,5)

B (-1,0,4)

C (10,2
IEI (2,0,1)
Solution
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x-1 +1 z
X1 _y1_z_
2 -1 1

P2A+1, —A-1,A)

foot of perpendicular
X=(2A+1) y+A+1) _ z-A -2A+1-A-1+A-3)
1

1 1 3
X—(2A+1) _y+A+1 z-A -(2A-3)
1 1 1 3
2A -
= x=2A+1- @3
3
(2A-3)  -3A-3-2A+3 5A
=>y=-A-1- - = = - —
3 3 3
Lo, A3 _A+3
3 3

4A+6 -5A A+3
.. point Pis 3 T 3

Itlieson x-y+z=3
4A+6 54 A+3
=+
3 3 3

~ point P becomes (2, 0,1) = (4) option is correct.

=3=2>10A+9=9=24=0
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#1612530 tOppI’
Topic: Basics of Straight Lines

If three parallel planes are given by

Py:2x-y+2z=6

Py:4Ax-2y+4z=A

P3:2x-y+2z=yp

1 2
If distance between P, and P, is 3 and between P, and P3 is 3 then the maximum value of A + pis?

22
B 20
C 18
D 24

Solution
Py:2x-y+2z=6
Pyi4x-2y+4z=A
P3:2x-y+2z=p

-6

N>

pu-6=+2
L p=8,4

A+ 1) pax = 22-

#1612538
Topic: Arithmetic Progression

Ifterms ay, a5, as, ..., dgg are in A.P. and ag = 2. Then the value of common difference at which maximum value of a,a,ag occur is?

A

D

WIN 0N o] o|w

Solution

a,, 8y, as, . dgq in AP.

ag =2

s ap+5d=2

a1848s = aj(ar + 3d)(ar + 4d)
=a2-2d2-d

= - 2(5d-2)(d-N)d-2)
= -2(6¢3-17g%+16d-4)

da
= -2(5d-8)3d-2)

= - 2(154% - 34d + 16)

) 8
Maximum occurs at d = E

23 a5
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#1612539 pp

Topic: Geometric Progression

1
If a, b, c are in G.P. and 34, 7h, 15¢ are first 3 terms of A.P. Also the common ratio of G.P. € (O, 5) Then the 4th term of AP. is?

A —a

B —a

c —a
(o] -
Solution

Let b= ar, c= a2
Hence 3a + 15a,2 = 14ar
152 -14r+3=0
152-9r-5r+3=0
Br-10(5r-3)=0

r=

[

U
~
I
Wl = ulw

7 5
APis3a, —a,—a,a,....
3 3

= gthtermsis a.

#1612540
Topic: Properties of Triangles

Ina AABC, ¢ = 4 and angles A, B and C are in A.P. Also ratio g: pis 1:V§. Then area of AABC is?

A /3
2/3

C 3+/3

D 4+/3
Solution
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2B=A+C
2B=m-B
3B=m
B=—
a_ 1
b 3
sina 1
>2 7 - —
sinB  +/3
2sin 1 1
= — =" ==>=snA=—-=A=30°
/3 ~/3 2
a_ b 4
sin30° sineQ°  singQ°
1
a=4x —=2
2
~/3

b=4x_""=2y3

2

i 1 1 - -
Area of triangle = Eab = 3 x 2 x24/3=24/3.

A

30°

c=4 b

60° 90°

toppr

#1612541
Topic: Binomial Expansion for Positive Integral Index

+ —\n
If the coefficient of x in binomial expansion of expression (X2 x3) is nCy3. Then the minimum value of n is?

A 28
B 48
C 58
IE' 38
Solution
( 2+ é n

1

Treq=1C, (Xz)rk/(x3

=nC,. X2nf2rf3r: nCr. X2n75r

For coefficient of 2n - 5r=1
2n-1
r=
5
Coefficient of x is = HC% or ”Cnf% (i.e. "C%)

2n-1
5
3n+1

=23 =2n=16>n=58

or

=23=>3n+1=1"5=>n=38

Minimum value of n is 38.

1

#1612542
Topic: Quadratic Equations

Number of real solutions of the equation 5 + |2X 1| = 2X2X - 2)is?

A 0
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C 2
D 3
Solution

5+ 12X-1] = 22x- 7 X
Case-1:x2 0

= 5+2X-1=22x-2 2%
=2>0=2¥-42"+) > x=2
Case-2:x< 0
=5+1-2%=22x-22%

= 5+1=22x- X

LHS = +ve & RHS = -ve
)

~ Number of solution =1.

#1612543
Topic: Functions

If fx) = In(sinx) and g(x) = sin~e~* for all x € (0, m and fig(a)) = band (fg(x)" at x = ais a then which is true?

A ag?-ba+1=a
B ag?-ba=-a
ag?-ba+1=-a
D ag?-ba-1= -a
Solution

figx) = In(sin(sin~(e~X)
=Infe = -x

(flgx) = -1

Now fg(a) = -a=b

and fig(x) atx=ais-1=a

Now ag? - ba+1= -g?-(-aa+1=1= -a

#1612544
Topic: Quadratic Equations

If cos~x = cos~(y/2) = a, x € [ - 1,1], y € [ - 2, 2]. Then the value of 4,2 - 4xycosa + )2 is?

B 2sinZa

C 4cos2a

D 2cos?a
Solution
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Xy _J/2

cos’13+—\/1_X2. '\/1 I =a

ﬂ/+ VWVWZCOSG

2 2

Xy + ,\/W,\/W = 2cosa

A1+ x24/4= 2 = 2cosa - xy

(1-5)4 = ) = 4eos®a +x°%y? - xycosa
4-)2 - 4,2+ ,22 = dcos2a + x2)2 - Axycosa

42 + 2 - Axycosa = 4 - 4cos?a = 4gin?a.

#1612545
Topic: Sphere

A spherical ball of radius 10cm is enclosed by ice of uniform thickness in spherical shape. If ice melts at the rate of 50c,3/ min, then the rate of decrease of thickness of ice

when thickness of ice is 5cm is?

1
A ——cm/ min
36m
B ! -
—cm/ min
o
1 .
——cm/ min
18
2
D —cm/ min
Solution
r=10cm

volume of ice = ;-ln(r+ %3 - gnﬁ

dv
— =50cm3/min
dat

dx
4mr+x2— =50
e at
ax
4’7(15)2F =50atr=10and x=5

1
— = ———— = ——cm/min.
dt  4m225) 18m

-
- "

,--.
l'-.'
»
~ .7
- b .
hCS U

#1612546
Topic: Parallel Lines and Transversal

X
If a tangent is drawn parallel to the line 6x - 18y - 11 = O to the curve y = ﬂ which touches the curve at point (q, ), then?

16a+2B1 =19
B 16a+2B1 =1
C 12a+6B1 =7
D 12a+6B1 =1
#1612547
Topic: Special Series
34593 43493423 34534 .. 3
Valueof1+1 2+1 2 3+_‘,+1 2 15 -=(1+2+..... +15) is?
+2 1+2+3 1+2+..... +15 2
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A 840 toppr
B 720
C 680

IE' 620

Solution

(n)(n+1),2
15( 2 ) 1(15x16 50 n

2 |=2|2 2)—60=62O+60—60=6205.
r=1

M+, 2
r=1 [ ———
( 5
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