WBJEE 2020 MATHEMATICS QUESTION PAPER

ANSWER KEY

1 Letp(z)= f(z)+ f(1—=z)and f” (z) <0in [0,1], then

V) A
®e

@ is monotonic increasing in [O, %] and monotonic decreasing in [i, 1}
@ is monotonic increasing in [%, 1] and monotonic decreasing in [0, %}
@ C. ¢ is neither increasing nor decreasing in any sub interval of [0, 1]

@ D. ¢ isincreasing in [0,1]

¢(z) = f(x) + f(1 — )
¢'(z) = f'(z) — f'(1 —=)...(1)

f7 (z) < 0= f'(x)is a decreasing function
1
case 1: 0 <z < 5=>.1:§1—.1:

= f(z) = f'(1 — =)
= fl(x)—fQ1—-z)>0

1
Fromegn (1) = ¢'(z) > 0 = ¢ is increasing in [O,EJ

1
caseZ:ESmglémZI—m
= fi(z) < f'(1-2)

Fromeqn (1) = f'(x) — f'(1 — z) <0 = ¢ is decreasing in [% 1]



af Yy E"
2  Let cos (Z) —log(n) . Then

H _dy dy
€re Y2 = w,yl—%

@ A 2y +ay +nPy =0
® B. 2y, —xy1 +2n°y =0
® C. 2%y, + 3y —nly =0
® D. zy: +5xy1 — 3y =0

Squaring both sides
a?y? = n2b? — ny?

Differentiating both sides
= 22y} + 222y = 122y Y

= zy + 2’y = —nly
=zl +ay +nPy=0



3 / f(x)¢'(z) + ¢(x) f'(z)
(f(@)¢(x) + 1)/ f(z)é(z) — 1
A.
® sin ! A +c
é(z)

® B cos ! T@Y - B@) +c

@ e r)plx) —
V2 tan! —f( )¢(2) 1+c
® b.
ﬂtan”“%%—c

Let ’ ’
- f(@)¢(@) + 6(2)f'(x)
(f(

z)p(x) + 1)/ fz)e(z) -

Let f(z)p(z) —1 =14
= f'(z)¢(x) + f(z)¢' () = 2tdt

_/‘ 2t dt
) @ +2)0)

$1:2/ ﬁ
J t2+2

2 4t
=I=—an "—+c¢
V2 V2

=1 = ﬁtanl< W) +c

dz

dx



~2n 2n+1

10 10
The value of Z / sin?” z dx + Z / sin®” z dx is equal to

n=1 -2n-1 (ol 2n
® A 27
(x) B. 54
® c. 54
@ 0.0
T
Let I, = Z / sin®” z dz,
=1 2n-1
10 2n+1
I, = Z / sin?” z dx
n=1
2n
10 2n
I, = Z / sin? z dz,
il gny
Letz = —t = dx = —dt
0
=iy = Z / sin®?(—¢t)(—dt)
n=l1 2n+1
10 2n
=1 = Z / sin®” z dz
n=l
10 2n+1
=1, = —Z / sin®” z dx
frad 2n
=1 = —I2

=5L+1L=0



2
S [z?] is equal to
0

® A 1
@B 5-v3-v3
®c 3_43
®) b. 8
3
1 V3 Vi 5
I/Od:l: +/lda:+/2da:+/3d:c
V2 V3

(V2 —-1)+2(vV3—v2) +3(2 - v3)
5—+/3—+2.



g Ifthe tangent to the curve y* = z* at (m?,m?) is also a normal to the curve
at (M?, M?), then the value of mM is

(x) A 1
9
® B 2
9
®c 1
3
(v) b. 4
9
gt o
d
= 2y—y— 32
dx ;
3
Slope, m = =
2y
Slope of tangent at (m?, m*)
3m?
>m=—-
2m?
3m

\l
=ty
=2

V)
+

<

[V
Il
2
__N
—
= 7
o®
o |

S
15
%
+
N
=¥
& &
e
Q_,M
=
Il

. 27a

=

a

'h:t'_‘ N=L»—a

24y’ =a

Differentiating both sides, we get:
dy oz

dr v
a dy 2
1+(—) d
/0 \ («u) ’
a 2
:/ 1+ x—d:c
0 y2
a./ ;dw
0 va?—z?
ra[sin‘li]a

alg
1

= —ma

2
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; = 1 AW
8 Let f. be a continuous function in [0, 1], then lim E —f (i) is
n—00 n n
=0

A. 1/2
o 5[ 1@z
0
(x) B. 1

/f(:c)d;l:

12
v c 1

0/ f(z)dz

(%) p. 12
f(z)dz

> S

n 1 j
lim —f (—)
n—oo ; n n

1 j n
—— dx. i—) 2. upper limit. lim —= 1.

g Let f be a differentiable function with }5& flz) =0.If
¥ +yf'(z) - f(2)f'(x) = 0, lim y(z) = 0, then

d
(where ' = d_y)
&L

® A y+1=e@+ f(a)
® B yo1-elo s
@ ¢ y+1=e/ 1 f(a)
® D. y—1=ef@ + f(z)

Y o' @) = [@F )
T

I.F = el fl@)dz _ of(z)

Let f(z) =t = f'(z)dx = dt
= yell) = /e"tdt

=yl = et —1)+¢
= yel/@) = fD(f(z) — 1)+ ¢

Given, I151310 Flz) =0, Jl_l_l)glo y(x) =0
=0e=e'0-1)+c=>c=1
r yel® =l (f(z) - 1) +1

Sy=f(z) -1+’
=y+1=f(z)+e /@
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10 Let f(x) =1 — +/(2?) where the square root is to be taken positive, then

® A. fhasnoextremaatz =0
® B. fhas minimaatz =0
@ C. fhas maximaatz =0

® D. f'existsat0

fl@) =1- /a2
= f(z) =1 |z

/N

-1 ]

. Maxatxz—=0andis 1



1 msin(%)dy = [ysin(%) — :z:] dz,z > 0 and y(1) = %then the value of
cos(%) is

(x) A1

@ B. logz

® .

® b. o

gsin ﬁ_ 1
dy L 7

d
sin(g)—yz gsing—1=> —=
dx = =z dz .
sin —
5
Y dy dt
Let —=t= —=t+z—
T dz dzx
dt 1 " dr
st+r—=t— — = — [sintdt= | —
dx sin ¢ T

=cos t=logz+c

Y
=608~ = logz + ¢

y(1) = gﬁcosgzlog1+c=> c=0

= cos(%) =log x

12 Ifthe function f(z) = 22° — 9az® + 12a’z + 1[a > 0] attains its maximum
and minimum at p and g respectively such that p* = ¢, then a is equal to

V) A 2

® e 1
2

® c 1
4

(®) b. 3

f(z) = 22 — 9az? + 12a%2 + 1,a > 0

f'(z) = 622 — 18azx + 124>

= 6(z? — 3azx + 2a*) = 0 for extreme values

=6(zx—a)(zr—2a)=0=2=a,2a

f7(x) =12z —18a,f” (a) = —6a < 0Maxatx=a=p

f7(2a) =6a >0Minatx =2a=q

Givenp’ =¢=a*=2a=a =2



13 |faand b are arbitary positive real numbers, then the least possible value

14 f2log(z + 1) — log(2® — 1) = log2, then z =

@ A. only 3

® B. —1and3

® C. only —1

@ D. 1and 3

log(z + 1)? — log(x? — 1) = log 2

2
z+1

=log2 = =2
o r—1

(z+41
(z2-1)
=>zx+1=2x—-2
=>T=3

log




15 The number of complex numbers p such that |p| = 1 and imaginary part of
4 - .
p*is0,is

@ D. infinitely many

Ip| = 1, imaginary part of p* = 0

i.e circle with centre (0,0) & rad =1
AY

B

A=(1,0)

B=10;1)

C=(-1,0)

D=(0-1)

E—l(cos%-l—isiug) f%+%

E* —cosw+isinm

3 3
F = (cos Tﬂ-f— isin Tﬂ)

3 -3
G = cos(—%) —i-isin(Tﬂ)
H = cos(—g) +isin(—§)

i.e 8



16 The equation 2z + (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)z+(2+3¢)2+4=0
radius = /(2 — 3i)(2+ 3i) — 4
=i/

=3

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

@ A. ¥ —4ac>0
- b —4dac#0

. B —4ac<0

PO®

- band ¢ have the same sign as that of a

b?-4ac<0




18 Ina12 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
(x) B. 120
(x) c. 240
(v) D. 720

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, ...

times the number of m element subsets containing a4 then n is
@ A. (m—1)k
@ B. mk
®) c. (m+1)k
(x) D. (m+2)k

From set of n element selecting a subset of m element
p— ’IIC
T e

Now, a4 is already selected.
.. Total number of sets which contains as is * 'C/1.

Now, it is given that
nCm = k' - ICm,1

n! - (n—1)!
min—m)  (m—1)n—m)!
=n=mk

san}is k



20 Letl(n)=n"J(n)=135..(2n—1)forall (n >1),n € N, then

) A. I(n) > J(n)

() B. 1(n) < J(n)

() c. I(n) # J(n)

) o. I(n)=%J(n)
I(n)_ n-n-n-n---n
J(n) 1:3:5.n-.:-2n—1
or

n-2-n-4-n-6-n--2n-n
1:2-3-n--:2n

2"n! - n"

(2n)!

on . pn

=g I

21 [Ifeo,er e, - e15 are the Binomial co-efficients in the expansion of (1 + z)'s
15

C14

is

, then the value of C—1+ 2C—2+ 36—3+ <+-+415
C c1 Co

c c c C15
i TR SR S IR, | o
Co C1 C2 C14

15— 1 15 — 2 15 — 14
=15+2 3 vove+15
(55 2 (55 e (5

15x16_

=154+14+13+---+1= 120




23 12 24 5

Let A = T 6 2 ). The value of x for which the matrix 4 is not
-1 -2 3
invertible is
(x) A 6
(x) B. 12

© c. 3
® o. 2

For matrix to be non invertible det A = 0

12 24 5
T 6 2
-1 -2 3
12 12 5
|A|=2|2z 3 2{=0
-1 -1 3

=z =3-.-(C) & C, are identical)



25 a? be 2 + ac

If | a2 + ab b? ca | = ka*b*c?, then k =
ab b% + be c
() A. 2
(x) B. -2
®) c. -4
v) D. 4

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

2 4 1
1 & 3
1(1-2)—(2-1)+24-1)=k
~1-1+46=k

k=4

=k

26 If f: S — Rwhere Sis the set of all non-singular matrices of order 2 over

Randf[(a Z)J = ad — be, then
¢

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

f is onto but not one-one

o6 W p

f is neither one-one nor onto

(2 5)] =eas
(2 9)]-0-n-s
t (g;)]:0‘2=—2

.. Not one-one funtion

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

B OREREIRE

~




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

® A. pis equivalence relation

©

B
@ C. pis reflexive and transitive but is not symmetric
D

®)

For p to be reflexive

Taking element (a, a)
apa=a—a=20

So p is reflexive

For p to be symmetric

Taking element (a, b) such that a # b

If @ — birrational
= 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
= a — ¢ = rational

So p is not transitive

- pis reflextive & symmetric but is not transitive

- pis reflexive only



28 The unit vector in ZOX plane, making angles 45° and 60" respectively with
x K @ gz A
a=2i+2j—kand B =] —kis

@8 1. 1,
2 V2
®ec 1. 1.

Vector in ZOX plane is ai + ck
(22 + 27 — k). (az + ck) 1
N 3Var + & - V2
(G —k).(ai +ck) 1

(or)
checking the options

VE V2



29 Four persons A, 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?

¢ o { :
|oo E"’ [ N N [

el
ot

e 1 1
A wins in 1* attempt P(even number) — > P(odd number) = —




30 The rifleman is 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

1 9
E= gt
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(4")
=1—¢"

ButP(A)>%:>1—q">

=> 1 > 9 mn
2 10
Now n = 6 = .5314

M e
.. Requires atleast 7 shots.

1
2



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

®

A. all real values of a
) B. a € [2,6]
(o
D

® c. a e(-,2)\{0}
@ . a €(0,00)

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

cos2z + 7= a(2 —sinz)
=1-—2sin®z+7=2a—asinz
= 2sin’z — asinz + 2a — 8

_ a+ y/a® — 8(2a — 8)
= sinz =

4
) a=+t(a—38)
=sing = —————
4
o a—4
1 —
sinz 5
We know that,
—-1<sinx <1
= -1< ——<1



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

) A iy

@—szls
= %—2%+2y.—0
® ¢ %+3y:4
@ D. (%)24—3—1—:31;:0

y=e“(Acosz + Bsinz)
ye ¥ = Acosz + Bsinz
—ye T4ye ¥ = —Asinxz+ Bceosz

T T

—ye THye T +ye T —ye T =—Acosz — Bsinx
ye T —2ye T +ye T = —ye

=2y —-2n+2y=0

—Z

33  The equation 7 cos (0 - %) = 2 represents

® A. acircle

@ B. a parabola
@ C. anellipse
@ D. a straight line

1
rcos@ - 5-1— rsind - T— 2

rcosf+ v/3rsinf = 4
rcos  rsing 1
4 4

V3




34 The locus of the centre of the circles which touch both the circles
z? +y* = a® and z? + y* = 4az externally is

® A. acircle
® B. aparabola
@ C. an ellipse

@ D. a hyperbola

let Cy := 2% + y? = a?

Cy : (z — 2a)% + 3y = 4a?

So any point P which moving such that distance from one point is constant

distance for the C,(0,0) & C5(2a,0)

po PC; r+2a
PC, r+a

So path will be hyperbola

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

35 Leteach of the equations z* + 2zy + ay® = 0 & az® + 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

@ A.z—y=0xz—-3y=0

@ B. £+3y=03x+y=0
® C. 324+y=032—y=0
® D. B3z—2y)=0,z+y=0

Let y = max 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+12=4=0a=1,-3
But for a = 1, the two pairs have both the lines common. So a = —3 and the
slope m of the line common to both the pairs is 1.
Now
2? + 2zy + ay® = 2> + 22y — 3y* = (2 — y)(x + 3y)
and
ar® + 2zy+y? = -3z + 2y + v P = —(z - y)(3z +y)
So the equation of the required equation of the line is
3r+y=0:x+3y=0

=m’=1and 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

("3 *O)




Area in the first quadrant between the ellipses z? + 2y*> = a* and
37 q P Y

222 +y* = a’is

@ A o2 4

(alN3,bIN3)

Point of intersection of 22 + 2y? = a® and 222 + y%> = a% is (

Required area is,
a/\/3 a/v2

Az%/ vad—x*dx+ / va® —2x% dx
2
0

a/\3

1 [: #
=—| &=+ St 2
V202 2 a

[ a® . \/51:] E

a/V3

0

B

R

—Ja? —2x% + sin

2 2\/5 % _la_,f\/ﬁ
a .

= ap e e

2

N~

3
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3g The equation of circle of radius /17 unit, with centre on the positive side of
x-axis and through the point (0,1) is

@ A. 22+y*—8z—-1=0
(®) B. 22 +32+82-1=0
(®) C o a2yy?—9y+1=0
(®) D. 22212y 3x42y—14

Radius = /17
Centre on positive side of x-axis i.e., (a,0)

.. Equation of circle in (z — )2 + y2 = (/17)?

Since, it passes through (0, 1)

Lat+12=17
=a?=16
S>a=4

.. Equation of circle is,
(x —4)2+y2=17

>224+y* -8 —-1=0



39 The length of the chord of the parabola y* = 4azx (a > 0) which passes
through the vertex and makes an acute angle a with the axis of the
parabola is

® A. $dacot a cosec a
@ B. 4acota cosec a
@ C. —4acota cosec a
@ D. 4a cosec’

y

x ZAOX =«

Equation AOQisy — 0 = tana(xz — 0)
= y=ztana

-y =dax

= r’tan’ a = 4az

= rtan’ a = 4a

= z = dacot’

.y = 4acot’ atana

= y — 4acota

- A = (4acot® o, 4a cot o)
= AO = /1642 cot® a + 1642 cot’ «

= 4a cot ay/ cot?a+1

= 4a cot o cosec «




;. 2

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

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

the relation

@ A. 1<c:'<i

(a seca, b tang)

Let any double ordinate P, Q be

V3
e _ 2
V3
®ec 5
)
Qo 2
V3
\ 30°
o} R
/ TN\

(asec@,btan@) and (asec, —btan@).

In AOPR,

. max[sin’ 6] = 1)



41 If B and B’ are the ends of the minor axis and § and S’ are foci of the
Ry, 2

ellipse ;—54- %: 1, then the area of the rhombus SBS’ B’ will be

- 12 sq. unit

- 48 5q. unit

. 24 sq. unit

0 Q0 ®

- 36 sq. unit

B(0, 3)
NO S
B’
22 P
st 91
o e Fo
€= 25 5

S = (ae,0) = (5 2 %,0) —~ (4,0)

Area of Rhombus = 4 area ABOS
=4 (%x 0S8 x OB)

—-4<—l—x4x3)
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 z + y = 12. Then the length of the
latus rectum is

@ A. 44/2 units

@ B. 24/2 units
@ C. 8 units
@ D. 8\/§ units
—
L1
A \ S Since, z +y = 8 and z +y = 12 are parallel.
\
x+y=8
xty=12 i
Therefore, distance between them is,
— 4
g =G B s
VvaZ+b? V2
Hence, length of the latus rectum is,
LR =4AS
=4 x 2¢/2

= 8+/2 units



43 The equation of the plane through the point (2, —1,-3) and parallel to the

. z—1 y+2 z x y—1 2-2,
lines = ——=—ahd —= ——= is
2 3 2yt T3 2

8 + 14y +132+37=10
8r — 14y —132—-37=0
8¢ — 14y —132+37=0
8r — 14y +132+4+37=10

o 9w »

CREREIREIRES

E. "z +2y+22+6=0

Equation of a plane is a(z — 2) + b(y+ 1) +¢(2+3) =0
Parallel to lines
=2a+3b—4c=0

2a —3b+2c=0
da=2c=a:b=1:2
savbie=1:2%2

Equation of plane is :
T—24+2y+2+224+6=0
r+2y+2z4+6=0

Note: No option correct in the paper.



44  The sine of the angle between the straight line
the plane 2z — 2y + 2z =51s

® & 23
5

© 8

10

4
5v2
RV
6
a:—2_y—3_ z—4
3 4 5
5.7 =aipay 5k

2r—-2y+2=5

> =2—2j+k
7 =
b -

sin = = i
6] [n]

| 3-2-4.2+51

 |VOF16+25- /45741
3

5/2x3
V2
10

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

@ A. 'a' is real number
@ B. 'a’ is any irrational number
@ C. 'a’ is rational number

@ D. a=0

Period of sin « + cos axz is LCM of 1 and a.
But for LCM to exist, here ‘a’ must be a rational number.



e The domain of f(z) = J (-1—— @+ 1)) is
vz

® A. 2> -1
() B. (~1,00)\ {0}
v c. < \/3—1]

0,

2

® o. [1_¢3 )

T’O

Flx)= \/%— vz +1

z>0,r+120=2z> -1

b Tl Bper
\/;E T
=>224+2-1<0
X = Aoyl Ayl

2 2
RSl = (0, \/52_ 1]

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

(x) A. 0.01
(x) B. 0.8
¥ c. —0.05
(x) p. 0.07

dy = f'(x). oz, changes from 2 to 1.99
= dx = —0.01

= dy = (4z — 3)éz

= Sy = (4 x 2 — 3)(—0.01) = —0.05



l/z 1/x
48 i 22T — s [ 22 e
=0 | 1 —ecx =0 | 1 — 2cx

® A 2
() B. 4
v c 16

(x) D. 64
1+ ezl
Given lim [ } =4
x—0) —Ccxr
. 1'1+c:n—1+c:t’|
=>ef'=‘:c_ 1—cx J:4
s.e=log, 2
1+ ZCw'I Lz
now lim | ——
z—=0 | 1 — Zex|

: 1[1+ 2ex — 1 + 2ex]
_ e,"{;, z 1—2czx ]

— e4log€2 =16

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

@ A. f"(¢) =0forsomecec R

® B. there is no point for which f”(z) = 0
® C. at all points f’(z) > 0

@ D. atall points f"(z) < 0

Consider f(z) 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°+2+12 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(«) has no real root

f@)=2B+2 +2° + 2"+ 2° + 2° + 2 + 12
f(2) =132 + 112'9 4 928 + 728 + 52* +- 322 +1 >0Vz € R

i.e Monotonically increasing V = € R.
= f(x) intersects x—axis at only one point
.. exactly one solution.

51 Letz and 2z be two imaginary roots of 22 + pz+q =0, where p and ¢ are
real. The points z1, z; and origin form an equilateral triangle if

X A p*>3g
() B. p*<3g
@ c p2=3
() . =g

Since p,q € R,
.. 21,22 are in conjugate pairs.

Letzy =a+ifand 2 =a— i



aA+z=2a=-p
2129 :0‘2+ﬁ2 —

Solving the two equations, we get
—y [Ag—p2
. EA( r [ 'p)

2% 2

—p [dg—p
i — B (T — 1‘,"; 1 )
O = (0,0)

21, 2» and origin form an equilateral triangle.
So, 0A = AB

f ; = 2
¥ 4-p° e'4q—p2+ [4q —p°
1 4 V4 V4




A % = 4 A % A
52 Ifthevectors @ =3 +aj+a2k, B =i+b)+bkand 5 =3 +cj+c2k
a a
are three non-coplanar vectors and | 2

cC

1+a®
1+b*|=0
1+
a1 a a® @
B 1|+|b b b|=0
21 c & ¢
a’? 1 1 a a
b2 1|+abc|l b |=0
¢ 1 1 ¢ ¢
1 a a®

= (1+abe)|1 b B*|=0

1 ¢ ¢

2

CZ

1+a®
1+ b*| =0, then the value of

1+¢



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

y = z is a tangent
*. slopes are equal.
dy
—=2ax+b
dx
=1=2a+bat(1,1)---(1)
Also, the parabola passes through (1,1)
=2>a+b+e=1---(2)
The parabola passes through (-1, 0)
=>0=a—-b+c---(3)
Solving (1),(2), (3), we get -
1

"’a:c:?
andb—%

54 In an open interval (0, %).

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

® C. no specific order relation can be ascertained between cos z + zsinz
and 1

. 1
cosx +xsine < o

Let cosz + zsinz = f(x)
f'(x) = —sinx +sinx + x cosx

= f'(z) =xcosz >0Vz € <0,%)

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

= cosr+axsine > 1



55 The area of the region {(z,y) : 2> +y* <1<z +y}is

® A

3
[V

: o
w|=aM NS M|
8| =

B(0,1)

o ,0) Required area(shaded)

xt+y=1

xHy*=1

area of circle) — area (AAOB)

Bl ] ]

(12— —=-1-1

1
— —sq.units.
3 q



56 If P(z) = az® + bxr + ¢ and Qz) = —ax® +dx + ¢, whereac#0[a, b, c, d
are all real], then P(x).Q(x) = 0 has

@ A. atleast two real roots
@ B. two real roots

® C. four real roots

® D. no real root

P(z) = ax® + bz +c
Q(z) = —ax’ +dr+c
D, = b — 4ac

D, = d? + 4ac

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

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

57 LetA={zeR:-1<z<1} & f: A — Abeamapping defined by
f(z) = z|z|. Then fis
A. injective but not surjective

. surjective but not injective

B
C. neither injective nor surjective
D

. bijective
f(z) = z|z|
2 >0
flx) = 0 =0
-z <0

. it is one-one and onto



58 Letf(z)= Va2 — 3z + 2 and g(z) = /= be two given functions .
domain of f o g and T be the domain of go f, then

® A s=T

@ B. SNT=¢
@ C. §NTis a singleton
@ D. SNTis an interval

f(z) = Va2 -3z + 2, g(:z:)z\/:?
foglz) = f(Va) = vz - 3yz + 2,
x—3ﬁ+2zo,x>0
=z+2>3/7
=>2’+4+4x-92>0
=22—-5x+4>0
(zx—1)(x—4)>0
S=a¢€(0,1] U [4,00)

o f(z) = g(vx? — 3z + 2)
=V -3cz+2=>22-3x+22>0
S@-1)(z-2)=>20

T =z € (—o00,1] U [2,00)
LSNP =101 W [4,55)

If S be the



59 Letpiand p; be two equivalence relations defined on a non-void set S.
Then

x) A
@ B. p1 N p2 is equivalence relation but p; U ps is not so.
) c

Given py, ps are equivalence relations on S.
= p1, p2 are reflexive, symmetric and transitive.

- both p1 N p2 and py U p2 are equivalence relations.

p1 U p2 is equivalence relation but p; M p2 is not so.

o

neither pi M ps nor py U ps is equivalence relation

Reflexive:

Letz e S

= (z,z) € py and (z,z) € py
= (z,2) € p1 N p2

= p1 M pa is reflexive.

Symmetric:

Let (z,y) € p1 N p2

We have to show (y,z) € p; N ps
(z,9) € 1N p2

= (z,9) € pr and (z,y) € ps

= (y.z) € prand (y,z) € p2

= (y2) EpNps

= p1 N pa is symmetric.

Transitive:

Let (LL’, y)a (yv Z) S mp?

= (:E’y)? (y7 Z) €N and (JE, y)? (y,z) € P
= (x,z) € p1 and (z, 2) € p2

= (2,2) € p1N p2

= py N ps IS transitive.

Therefore, p, N p, is equivalence relation.

p1 U pa2 is always reflexive and symmetric but not transitive.
e.g. Let S ={1,2,3}

P11 = {(1 1): (2’ 2)a (3a 3): (1: 2)’ (2’ 1)}
P2 = {(1: 1): (2, 2)’ (37 3)a (2’ 3)’ (3a 2)}

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



2 2

60  cConsider the curve $—2+ ':—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.

o3 o3 w|y ey

—_— P(acos@, bsing)

o) S(ae, 0)

X= ale




Equation of tangent at any point P(a cos @, bsin #) on the ellipse is
sin #
xcos a Y o
a b

] cos b
Whene = —y=(1-
g ( € ) sin @

Q= (E} (1 cosﬂ) _b )
e e sin @

Now, Slope of §Q x Slope of PS

(1 ~ cos f.?) b
e sin f bsind
®

a cosf — ae
e I acosf — ae

(e — cosB)b bsin @

X
a(l —e?)sinf a(cosf — e)

bz

a2 - b2
= -1

S0, the angle between the line PS and 5Q is %



61 Aline 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

2+y2+T7x+5y=0
22+ +T7x—5y=0
2+ Tz +5y=0

o0 w >

»O®®

2+ =Tz —-5y=0

Slope of the line AB is ;
Slope of the line PQ

-b -7
a 5
b 7
a 5
Equation of the line
BP:£—£=
a 5
1 5+vy
—= st ]
a b (1)
Equation of the line
z Y
t—4 =1
AQ 7+b
1 7-—=2
= svsi(9
S (2)

solving above equations we get
24+ -Tx+5y=0



1/ (k+a)

dz

is
1+x

Let0 <o < B <1.Then lim )
n—00 g
k=1 g jk+8)
A.
loge Z
on. A8
Ee 1+
C. 1+a
0ge ——
1+ 5
® o. o
. Vik+a) p
o
i
nglo]o ; / 142
=L y(k+)

= li In(1 +:

lm > [ma+a)] o

= lim [ln<l+ #) —ln(1+ ;)]
B k+a k+ 8

:Hmzln[<k+ﬁ)<k+a+1)]

n—00 £ k+a/ \k+pB+1
[/3+1 a+2 B+2 a+3 ]

= n X X X g
a+l” B+2 a+2  Bg+3

®» © ®

1/(k+a)

=1lo
Be 1+a



63 4y [;_ ! ]
==l lnz  (z-1)

@ A. Does not exist

g 1 1
lim -
r—1 log T (33 = 1)

= lim

r—1

z—1—log x

(x—1)log «

Using L'Hospital's Rule, we get

= lim

r—1

(

Klog B

1
i =
€T

z—1

€T
Using L'Hospital's Rule again, we get

= lim {
r—1

4

i

= 1
(TS

T 3




1
Lety= —  Then
l4z+In 2

A. dy

® ® ® ® %

dr

__r
Y = 1izihz

d
=>-—y:— i /1+l)
de  (L+a+Inz)2\ =
_—_>;1:dy——2<1—1n$)

e 7t \y

dy 1 1
= r—= xr —
T yly In x



65 Consider the curve y = be */* where a and b are non-zero real numbers.

Then
@ A. o %— 1 is tangent to the curve at (0,0).
a
@ B 2 %: 1 is tangent to the curve where the curve crosses the axis of y.
a
@ G 2, %: 1 is tangent to the curve at (a,0)
a
@ B e %: 1 is tangent to the curve at (2a, 0).
a
y = be*/¢
= _d_y: ;be—xlz"a
dx a
T —b
Slope of the tangent Z+ —=1Ii8~—
dy b |
Also, _1/: —whenz =0
dz a

So, %Jr - 1 is tangent to the curve at the point where z =0
F=0=9y=1b
So, %Jr %: 1 is tangent to the curve at the point (0, b)



66 The area of the figure bounded by the parabola « = 2%, x=1-3yis

1
3 square unit

4
3 square unit

@ C. 1 square unit
@ D. 2square unit

\

x = 1-3y?

X = -2y?

%= 2

Required area
1

=2 [ (1 -3y — (-2y%))dy
/

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

[_ysl
=3
0

Il
%)

|



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=u-—gt

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

=0=u—-32x6
= u = 192 ft /sec

h=m—%¢2
=¢h=192x6—%x32x62
=576 ft

68 The equation 2% 2P~ gogy 245 _ 3./3 has

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

v C exactly one irrational root
D complex roots

Letloggx =t = a« = 3
9 .
Then (3‘)‘2 ™~ 3.3

=263 -924+10t—-3=0

=>(t—-—21-)(t—1)(t——3)=0

1
t==—1,3
==

-.a = +/3,3,27 are the roots of the given equation.



69 In a certain test, there are n questions. In this test 2" ' students gave
wrong answers to at least 7 questions, where i = 1,2....., n. If the total
number of wrong answers given is 2047, then n is equal to ,

on=1 4 on=2 4 on=3 . . Lol L o0 _ 9047
1(2" - 1)
LA
= 2" — 2048
= 2" =2
=5 =11

= 2047



70 A and B are independent events. The probability that both 4 and B occur
1 y : s
is 2—Oand the probability that neither of them occurs is % The probability of

occurence of A is

A 1
2

B 1
10
S A
1
v D 1
5

P(AN B) = P(A)P(B) - %é P(B) = 20}:(/1)

P(ANB) = .z__ 1-P(AUB)

LI P(A) — P(B) + P(AN B)
3 1 1
S -+- ==
5 20P(A) 20
3_2 g, 1
5 20 20P(A)
12-21 _P(4) - 1
20 20P(A)
Let P(A) ==z

-9 202" -1

20 20z
= 202> -92+1=0
= 4zx-1)B2-1)=0




71 The equation of the straight line passing through the point (4, 3) and
making intercepts on the co-ordinate axes whose sumis —1is

v Az ¥,
3 3
vB =z Yy
LR
C = ¥
=gl
D = ¥
127!
x Y

P v 1 — straight line
passes through (4,3) = 1

4
:;'1"3—1
sum=-1=a+b= -1
4 3
= —+ =1
a -1-a

—4—-4a+3a=-a-a®
oy s gl e £
a=2b=-3 & a=-2,6=1

L,-=+y=1

; @
.. Lines are g 3



1
72 Let f(z) = i sinz — (1 — cosz). The smallest positive integer k such that
i f(x)
1114}

20 mk

#0Is

i ne 1+ cosa
lim M= i — [Eform]
240 pk 240 2k 0
sina i T CosT s
= lim 3 s [Eform]
240 Jeaph-1 0
cosx cosax asinx cos
T A 2 £0if k=2

&0 k(k o 1)“/k 2



2 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

A o o
T T
4" 2
®c 1 1
—t—=1
322 4y?
@o 1 1
222 492

(2"%cos®8, sind)

< >
A




Tangent at R (1/2sin#,sin )
V2 cosf  ysind
5 + o 1

/2 1
A=[0], B={0,——
(cnﬁﬂ ) ( sinﬂ)

Let p(h, k) be the locus of the midpoint.
/2 1
Gk = |
2cosf 2sin#

1 1

=
V2 cosé 2sind

= cosf = L, sinf = ]—

V2 h 2k
. 1 1
= cos2@ + sin“ = —+ —
2R 4k2
1
+—=1
2z 4y*

—

Gl

.. Locus of (h, k) is




74 Tangent is drawn at any point P(x,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
the differential equation of the curve is 3xd—y+ y=20
xT

d
the differential equation of the curve is 3xd—y —y=0
xr

C
L d the curve passes through (%, 2)

D the normalat (1,1)is z + 3y = 4

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

Intercept on X-axis (r. - -—-?——, 0) CY-axis(0,y — 2 f'(2)).
f'(2))

(w-— f'zv)) +1x0

Now 2 = AT {since, it divides internally 3 : 1}
:'dy_ yﬁdy_ dz=>3’ dy+ =0
de 3z y 3z - da y=

dl
= log y=—§log:c+log C=zy=C

But curve passes through (1,1) = 1=
. xyS =1

., curve passes through (% 2).



2 d2
m_—-. Then —ﬁis
(z 4+ 1)*(z + 2) dx?

@A [ 3 3 4

75 Lety =

_(w+1)"_ (w«&—l)3+ (x +2)?]

®B [ 4 5

@ty @+ @r2P
®cr 5 4 o W]
| (@+1)P (2+1)  (z+1)}
® D. T 7 - 3 - 9

| (z+1)* (z+1)* (z+1)

2

€T

T (@4 1)¥(a + 2)

A B C
y=w+1+(m+1)2+w+2
=2 A4d=-3, B=1 C=4
—3+ 1 M 4
z+1 (x+1)2 x+2
dy 3 2 4
dr (@+12 (z+1)38 (2+2)

d’y 6 6 8

Y

e

= —= + +
dx? (z+1)2 (e+1)* (x+2)?
d?y 3 3 4

|

@ | G e @)



