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MATHEMATICS

Ans.

Sol.

Ans.

Sol.

Ans.

If the point (2, o, B) lies on the plane which passes
through the points (3, 4, 2) and (7, 0, 6) and is
perpendicular to the plane 2x — 5y = 15, then 2o
— 3P is equal to :-

(5 2) 17 3) 12 4) 7
4)
Normal vector of plane
i j k
=2 -5 0=—4(51+23—3f<)
4 -4 4

equation of plane is 5(x=7)+ 2y-3(z— 6) =

S5x +2y-3z=17

Let o and P be the roots of the quadratic equation
x28in O —-x(sinB®cosO+1)+cosB=0

™)
(0 <0 <45, and a < B. Then Zka Nl )J

is equal to :-
" 1 N 1
1—cos® 1+sin6
) 1 N 1
14+cos® 1-sin6
1 1
() 725050 1+sin0
1 1
S 1+cos® 1-sind
1

D = (1+ sin6 co0s0)2—4sinBcosb= (1-sinO cosO)?
= roots are § = cosecO and a = cosO

3;[(1 +[——jnj=§(cose)n +nZ:;(—sin9)n

1 1
1+sin0

= +
1—-cos6
Let K be the set of all real values of x where the
function f(x) = sin |x| — [x| + 2(x — 7) cos |x| is not

differentiable. Then the set K is equal to :-

(1) {m} (2) {0}
(3) ¢ (an empty set) (4) {0, =}
3)

Sol.

Ans.

Sol.

Ans.

Sol.

f(x) = sin|x|-[x| + 2(x — m) cosx
" sin|x|
“k=¢
Let the length of the latus rectum of an ellipse with
its major axis along x-axis and centre at the origin,
be 8. If the distance between the foci of this ellipse

is equal to the length of its minor axis, then which
one of the following points lies on it ?

(1) (443, 243) @ (443, 242)
3) (42, 242) @ (42,243)
@)

— |x| is differentiable function at x=0

2b2
a

=8 and 2ae =2b

—> —=¢ dl_ 2 — 2 D>e=—=
a an € € \/5

—b=442 anda=8

2 2
so equation of ellipse is — +===1

64 32
If the area of the triangle whose one vertex is at
the vertex of the parabola, y2 + 4(x — a2)=0 and
the other two vertices are the points of intersection
of the parabola and y-axis, is 250 sq. units, then
a value of 'a' is :-

(1) 55
4)

Vertex is (a2,0)

(2) (10y3 (3) 5(215) (45

y2=—(x —a?)and x = 0 = (0, +2a)
. o1 2
Area of triangle is =§.4a.(a ): 250

—=a’=1250ra=5
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6.

Ans.

Sol.

Ans.

Sol.

dx

/6 sin 2x (tan’ X + cot’ X)

» %(Z ' (55)
o 5 (7))

T
3) E

The integral I equals :-

a1
RS
(1)

14
" dx

I=
e sin 2x(tan5 X + cot’ x)

-1 T tan* xsec® x dx
2 n/6 (1+tan1° X) Put tan’x = t
I—i oot l(n 1
10 1 51+t2 10{ 4 9\/5

&

Let (x + 10)39+ (x —10)9 =ay + a;x + a,x2 + .....

a
+ a5y x, for all xeR, then 7™ is equal to:-
0
(1) 12.50 (2) 12.00 (3) 12.75 (4) 12.25
“)

(10 + %)% + (10 — x)%

= ad = 2.50C21048, ay = 2.1050
50

L _"G 150
102

4,

Let a function f : (0, ) — (0, «) be defined by

1
1—— . Then f is :-

f(x) =

(1) Injectlve only

(2) Not injective but it is surjective

(3) Both injective as well as surjective
(4) Neither injective nor surjective

Ans.

Sol.

Ans.

Sol.

10.

Ans.

Sol.

(Bonus)
1-
0<x<1
1 x—1
f(x)=|1—;—| X |: x)il
x>1
X
y
1 \/—f(x)
X

= f(x) is not injective

but range of function is [0,00)

Remark : If co-domain is [0,%0), then f(x) will be
surjective

LetS=1{1, 2, ,20}. A subset B of S is said
to be "nice", if the sum of the elements of B is 203.

Then the probability that a randomly chosen subset
of S is "nice" is :-

h3F @35 O @3
(2)
7,
1,6
25 P= 2—;
34
1,24
. x-3 y+1 z-6
Two  lines 1 = 3 = T and
x+5 y-2 z-3, .

7 = 5 = 1 intersect at the point R. The
reflection of R in the xy-plane has coordinates :-
1) 2, 4,7 2)(2,4,7)
3)@,-4,-7 @ 2,47
3)

Pointon L; (A + 3,30 — 1, —A + 6)

Point on L, (7Tu -5, —6p + 2, 4p + 3)
=>A+3=7u-5 ...(1)
3IL-1=-6p+2 L) => A =-1, p=1
point R(2,—4.,7)

Reflection is (2,—4,-7)
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12.

Ans.

Sol.
13.

Ans.

Sol.
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The number of functions f from {1, 2, 3, ..., 20}

onto {1, 2, 3, 20} such that f(k) is a multiple

of 3, whenever k is a multiple of 4, is :-

(1) (15)! x 6! (2) 56 x 15

3) 5! x 6! (4) 65 x (15)!

1)

f(k)=3m(3,6,9,12,15,18)

fork=4,8,12,16,20 6.5.4.3.2 ways

For rest numbers 15! ways

Total ways = 6!(15!)

Contrapositive of the statement

"If two numbers are not equal, then their squares

are not equal." is :-

(1) If the squares of two numbers are equal, then
the numbers are equal.

(2) If the squares of two numbers are equal, then
the numbers are not equal.

(3) If the squares of two numbers are not equal,
then the numbers are equal.

(4) If the squares of two numbers are not equal,
then the numbers are not equal.

1)

Contrapositive of p = q is ~q = ~p

......

The solution of the differential equation,
dy

™ —=(x-y)’,

when y(1) = 1, is :-

(1) log, =2(y-1

) log,

14.

Ans.

Sol.

15.

Ans.

Sol.

jlgn(l+x—y
1-x+y

2 J=X+7¥ given y(1)=1

:s%zn(l):lm:»x:—l

= fn (”X yj 2(x-1)

1-x+y

= —fn G “yJ 2(x-1)

+X-y
Let A and B be two invertible matrices of order
3 x 3. If det(ABAT) = 8 and det(AB-1) = 8, then
det (BA-! BT) is equal to :-

1 1
(1) 16 @ 3 7 41

(2)

|A]2|B| = 8 and %:8 = |A| =4 and |B|==

. det(BABT) = xt =2
- detBATLBY) =7 >0 = 10
Iff

x+1
dX =f(x)V2x-1+C , where C is a
constant of 1ntegrati0n, then f(x) is equal to :-

1 1
1) §(X+4) 2) §(X+l)

2 2
3) E(X+ 2) “) E(X -4)
@

2x—1=t=2x-1=t>=2dx = 2tdt

2

t°+1
x+1 2
I\lzx 1 I t

3
Y =£(t2+9)+c
2(3 6
=\/2x—1£2X_—61+9j+c=\/2x—1(X;4j+c

tdt =

J't2;-3dt
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16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.

A bag contains 30 white balls and 10 red balls. 16
balls are drawn one by one randomly from the bag
with replacement. If X be the number of white balls

drawn, the mean of X is equal
standard deviation of X
to:-
43
(1) 4 () = 3 4z @32
3)
p (probability of getting white ball) = 4—0

1
——_andn =16
q 4

mean =np = 16.Z=12

and standard diviation

3 1
= Jnpq =,[16.2 = =3
npq =,[16.5.~ =3

Ifin a parallelogram ABDC, the coordinates of A,
B and C are respectively (1, 2), (3, 4) and (2, 5),
then the equation of the diagonal AD is:-
MS5Sx+3y-11=0 (2)3x-5y+7=0
B)3x+5y-13=0 4 5x-3y+1=0
4)

co-ordinates of point D are (4,7)

= line ADis 5x -3y +1=0

If a hyperbola has length of its conjugate axis equal
to 5 and the distance between its foci is 13, then
the eccentricity of the hyperbola is :-

13 13 13
(12 (2 r3 (3) ) 4) D
)
2b = 5 and 2ae = 13
b2 = a2(e2 — 1) = 2.9 p
4 4
13

-6 De=—
=>a=6 B

The area (in sq. units) in the first quadrant bounded
by the parabola, y = x2 + 1, the tangent to it at the
point (2, 5) and the coordinate axes is :-

14 187 37 8
O3 @5 B35 @3

3)

Sol.

20.

Ans.

Sol.

21.

Ans.

Sol.

h 1(5 37
Area =.([(x2 +1)dX_E(ZJ(5):ﬂ

Let \/3i +j, 1 ++/3] and i + (1 - p)jrespectively
be the position vectors of the points A, B and C

with respect to the origin O. If the distance of C
from the bisector of the acute angle between OA

3
and OB is ﬁ , then the sum of all possible values
of B is :-

12 @1 33 4 4
(2)
Angle bisector is x —y =0
_B--p)_ 3

22
=[2p-1|=3
=p=2o0r—-1

a-b-c 2a 2a

If 2b b-c-a 2b

2¢c 2c c—a-b

=(a+b+c)(x+a+b+c)2 x#0 and
a+ b+ c=0, then x is equal to :-
(1)—(@a+b+c) 2)2(a+b+c)

(3) abc (4) 2(a+ b+ ¢)
4)
a—-b-c 2a 2a

2b b-c-a 2b

2c 2c c—a-b

R, >R, +R, +R;
a+b+c a+b+c a+b+c
=| 2b b-c—-a 2b
2c 2¢ c—a-b
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1 0 0
=(a+b+c¢c)[2b —(a+b+c) 0
2c 2¢ c—a->b

=(a+b+c)a+b+c)?
=>x=-2@+b+¢)
LetS,=14+q+q*+ ...... + q* and

q+1 q+1 ? q+1 !
T =1+ — ]+ —] +.eeee. +| —
2 2 2

where q is a real number and q # 1.

If 101C, + 101C,.S, + ...... + 101C,1-S 100 = 0T 10
then a is equal to :-

(1) 2100 (2) 200 (3) 2% (4) 202
1)

101C, + 10I1C,S, + ... + 101C5;S 100

= aT)gg

101C, 4+ 10IC(1 + q) + 0IC5(1 + q + @¢?) +
..... + 0IC (1 + q + ..... + q100)

101
)
2
(1-q)
= 0IC(1 - @) + 191C(1 - q?) +

..... +101C,,(1 — q1on)
1+ 101
(1]
2

= 210 - 1) = ((1 + @'t - 1)

+(-(59")
e

= o = 2100

A circle cuts a chord of length 4a on the x-axis
and passes through a point on the y-axis, distant
2b from the origin. Then the locus of the centre
of this circle, is :-

(1) A hyperbola

(3) A straight line

(2)

Let equation of circle is
x2 +y2 + 2fx + 2fy + e = 0, it passes through
(0, 2b)

=>0+4b2+2gx0+4f+c=0

=4b2+4f +c=0 ()

=2

(2) A parabola
(4) An ellipse

2\ —c =4a ...(ii)

24.

Ans.

Sol.

25.

Ans.

Sol.

26.

Ans.

Sol.

g2 -c=4a=> C=(g2—4az)

Putting in equation (1)

=4b2+4f +g2-4a2=0

= x2+4y +4(b2-a2) =0, it represent a parabola.
If 19th term of a non-zero A.P. is zero, then its
(49th term) : (29th term) is :-

(H3:1 2)4:1 3)2:1 41:3
¢))
a+18d=0 (1)
at48d —18d+48d 3
a+28d —-18d+28d 1
X d-—x
Let f(x)= - , xeR,
Val+x> b7 +(d-x)’

where a, b and d are non-zero real constants.

Then :-

(1) fis a decreasing function of x

(2) f is neither increasing nor decreasing
function of x

(3) f' is not a continuous function of x

(4) f is an increasing function of x

“)

d-x
£(X) = e -
(x) Va? + 2 Jb2+(d—x)2
2 b2
f'lx)= 2 - + — >0VxeR
() (aQ-i-xQ) (b2+(d—x)2)

f(x) is an increasing function.
Let z be a complex number such that

|z| + z=3 + i (where i = \/Z7 ). Then ] is equal

to :-
5 Va1 V34 5
) = 2) = oW
()4 (@) 1 3) 3 ()3
4)
lzZl +z=3+1
z =3-|7+1i
Let3-|zl=a= |zl =3 -a)
:>Z=a+i:>|z|=\/a2+l
9+a2-6a=a’+1 a=2-2
=>9+a2-6a=a2+1=> 53

=>|z|=3-

[OSH N

>
3
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27. All x satisfying the inequality
(cot=1 x)2—7 (cot-! x) + 10 > 0, lie in the interval:-
(1) (-0, cot 5) U (cot 4, cot 2)
(2) (cot 5, cot 4)
(3) (cot 2, )
(4) (o0, cot 5) U (cot 2, )
Ans. (4)
Sol. cotlx>5, cotlx<?2
= X < cot5, X > cot2
) b+c c+a a+b )
28. Given 11 = 5 = 3 for a AABC with
cosA cosB cosC
usual notation. If = = , then
o p
the ordered triad (o, B, y) has a value :-
(1) @3,4,5) 2) (19, 7, 25)
3) (7, 19, 25) @) (5, 12, 13)
28. Ans. 3)
Sol. b+c=11A,c+a=12A,a+b =134

=a=7\, b=06A, c=5\
(using cosine formula)

COosA =l,cosB =2,COSC =§
5 35 7

a:B:y=>7:19:25
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29. Letx,y bepositive real numbers and m, n positive
integers. The maximum value of the expression
me'ﬂ )
(1+X2m) (1+y2n) 1S -
1 ! 2 ! 3 orn 4) 1
Hms @7 B @
Ans. (2)
x"y" 1 1
Sol. — S = =
(1+x>™)(1+y™) [X"‘+im)[Y“+inJ 4
X y
using AM > GM
xcot(4x)
30. m Sin” x cot> (2x) is equal to :-
12 @0 (3) 4 @1
2
2 X[tan 22);]4 )
xtan” 2x 4x 1
Sol.

=1lim
) .

0 tan4xsin®x x>0 ((tan4x sin®x |

4x X
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