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: IMPORTANT INSTRUCTIONS ::

1. This question paper contains all objective questions divided into three categories. Each question has four answer options
given.
2. Category-l : Carry 1 marks each and only one option is correct. In case of incorrect answer or any combination of more

than one answer % marks will be deducted.

3. Category-ll : Carry 2 marks each and only one option is correct. In case of incorrect answer or any combination of more
than one answer 2 marks will be deducted.

4. Category-lll : Carry 2 marks each and one or more option(s) is/are correct. If all correct answers are not marked and also
no incorrect answer is marked then score = 2 x number of correct answers marked + actual number of correct answers. If
any wrong option is marked or if any combination including a wrong option is marked, the answer will considered wrong but
there is no negative marking for the same and zero marks will be awarded.

5. Questions must be answered on, OMR sheet by darkening the appropriate bubble marked (A), (B), (C) or (D).

6. Use only Black/Blue ball point pen to mark the answer by complete filing up of the respective bubbles.

7. Mark the answers only in the space provided. Do not make any stray mark on the OMR.

8. Write question booklet number and your roll number carefully in the specified locations of the OMR. Also fill appropriate
bubbles.

9. Write your name (in block letter), name of the examination centre and put you full signature in appropriate boxes in the
OMR.

10.  The OMRs will be processed by electronic means. Hence it is liable to become invalid if there is any mistake in the question
booklet number or roll number entered or if there is any mistake in filling corresponding bubbles. Also it may become invalid
if there is any discrepancy in the name of the candidate, name of the examination center or signature of the candidate vis-
a-vis what is given in the candidate's admit card. The OMR may also become invalid due to folding or putting stray marks
on it or any damage to it. The consequence of such invalidation due to incorrect marking or careless handling by the
candidate will be sole responsibility of candidate.

11.  Candidates are not allowed to carry any written or printed material, calculator, pen, docu-pen, log table, wristwatch, any
communication device like mobile phones etc. inside the examination hall. Any candidate found with such items will
reported against & his/her candidature will be summarily cancelled.

12.  Rough work must be done on the question paper itself. Additional blank pages are given in the question paper for rough
work.

13.  Hand over the OMR to the invigilator before leaving the Examination Hall.

14.  This paper contains questions in both English and Bengali. Necessary care and precaution were taken while framing the
Bengali version. However if any discrepancy(ies) is/are found between the two versions, the information provided in the
English version will stand and will be treated as final.
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

MATHEMATICS

(Category-1 (Q.1 to Q.50)
Carry 1 mark each and only one option is correct. In case of incorrect answer or any combination
of more than one answer 2 mark will be deducted.

P is the extremity of the latusrectum of ellipse 3x? + 4y? = 48 in the first quadrant. The eccentric angle of
Pis

T 3n T 21

A) — B — C) — D) &
(A) 3 (B) 2 (C) 3 (D) 2
(C)

X2 y2
Equation of ellipseis —+-—=1

16 12
its parametric coordinate are (40039, 243 sine)
Pis (2, 3)

V3

= Cose=l andsindb= —= 0= r
2 2 3

The direction ratios of the normal of the plane passing through the points (1,2,3),(—1,-2,1) and parallel to
X=2 y+1 Zis

2 3 4
(A) (2,3,4) (B) (14, -8, 1) (C) (-2,0,-3) (D) (1, -2, -3)
(B)
i k
Normal vector of plane is | 2 3 4
1+1 242 —3-1
=281 +16] + 2k

Direction ratios of the normal to plane can be (14, -8, —1)

The equation of the plane, which bisects the line joining the points (1,2,3) and (3,4,5) at right angles is
(A)x+y+z=0 B)yx+y-z=9 (C) x+y+z=9 (D) x+y—-z+9=0

(C)

Equation of required plane is (3 — 1)x + (4 — 2)y + (5 — 3)z = k which passes through (2, 3, 4)

=>k=9

= equation of planeisx +y +z=9

The limit of the interior angle of a regular polygon of n sides as n — « is

T 3n 2n
(A) (B) 3 (©) > (D) 3
(A)
Iim@ =1 = required
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1

5. Let f(x) > 0 for all x and f '(x) exists for all x. If f is the inverse function of h and h'(x)= .
+logx

. Then f’(x)

will be

(A) 1 + log (f(x)) (B) 1 +f(x) (C) 1 —log (f(x)) (D) log f(x)
Ans. (A)
Sol. f’(x) x h'(f(x)) =1

= f'(x) = !

) =1 + logf(x)

6. Consider the function f(x) = cosx2. Then

(A) fis of period 2n (B) f is of period Jor (C) f is not periodic (D) f is of periodic «
Ans. (C)
Sol.  Let f(x) is periodic with period equal to T

then cos(x + T)?> = cosx?® V x € R

2 2 2 .2
S _oglf (%J (%Jo »

= (x+T)2=x2=nnor (x+T)2+x2=nt VxeR
which is false because these equation are quadratic equation but not identity
= f(x) is not periodic
7. lim (e* +x)""*
x—0"
(A) Does not exist finitely (B) is 1
(C)is €? (D) is 2
Ans. (C)

i [e 1+x]
. x—s0"
Sol. lim(e*+x)"*= e * J=g" =¢?
x—0"

8. Let f(x) be a derivable function, f ’(x) > f(x) and f(0) = 0. Then
(A) f(x) >0forall x>0 (B) (x) <Oforallx>0
(C) no sign of f(x) can be ascertained (D) f(x) is a constant function
Ans. (A)
Sol. e*(f'(x)—f(x)) >0
= (e*f(x))’ >0 = e~*f(x) is increasing function
= e*f(x) >e?f(0) Vx>0 = f(x)>0 Vx>0

9. Let f: [1, 3] — R be a continuous function that is differentiable in (1, 3) and f ’(x) = [f(x)|? + 4 for all
e (1, 3). Then
(A) f(8) —f(1) = 5 is true (B) f(8) —f(1) = 5 is false
(C) f(3) —f(1) = 7 is false (D) f(3) — f(1) < 0 only at one point of (1, 3)
Ans. (B,C)
Sol. 13)=1(1)
3-1
= 1#(3) - (1)
f(3) —f(1)
= 1#(3) - (1)
Similarly f(3)

=f’(c) for atleast one c € (1, 3)

2(f(c))? + 8 for atleast one ¢ < (1, 3)

| F v

8
5
f(1) =
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10.

Ans.

Sol.

11.

Ans.

Sol.

12.

Ans.

Sol.

13.

lim(x"¢nx),n>0
x—0"

(A) does not exist (B) exists and is zero
(C) existsandis 1 (D) exists and is e
(B)

lim (x"/nx)
x—0"

m(ﬂ);j = lim X (using L hospital rule)

I
T_
o3
VR
| |><
= 5
N
I
o

f Icosxlog(tan%}dx=sinxlog(tan§j+f(x)then f(x) is equal to, (assuming c is a arbitrary real
constant)

(A) ¢ (B) ¢ — x (C) ¢ +x (D) 2x + ¢
(B)

jcosxlog(tanfjdx = sinxlog(tanfj - '[sinx (;jdx
2 2 sinx

. X
=sinx |tan—| —x +c¢C
[ 2)

=f(x)=c—x

y = Jcos{2tan‘1 1/1_—)(}dxis an equation of a family of
1+x

(A) straight lines (B) circles (C) ellipses (D) parabolas
(D)
2
c0S20 = 1 tan26
1+tan“6
1 [1 — xj
) J.cos o tar ! 1= ||ax :J.&dx
+ P
1+x
2
= J.xdx =—+C
X2
= y = — +c are family of parabolas

n/4 .
The value of the integration j. (k |sinx| +ﬂ+yjdx

2 1+ cosx
(A) is independent of A only (B) is independent of u only
(C) is independent of y only (D) depends on A, pandy
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Ans.

Sol.

14.

Ans.

Sol.

15.

Ans.

Sol.

16.

Ans.

Sol.

(B)
n/4 §nx
I[k|§nx|+u—+yjdx
1+cosx
-n/4
n/4 1
. a Y
=20 | sinx+0+—==2\|1-— |+ =
[0 -2

0
which is independent of p

The value of

a

a
lim1 J-eSi”gtdt— jeSi”ztdt is equal to
x—0 X

y X+y
(A) esir12y (B) e25iny (C) e|siny| (D) ecoseczy
(A)
a X+y
lim jesmztdt— I SN tgt
x—0 v o
X+y
J eSintht .
sin
= lim~Yt—— - Iimm (using L hospital rule)
x—0 X x—0 1
siny
=€

If jz”.zx dx=A2% ¢, then A =

1 1
A — B) log2 C) (log2)? D
()Iogz (B) log (C) (log2) ()(|092)2
(D)
= J.22X.2XdX=J-22X.(2X€n2)>< (5”2)2 dx
(n2)
2)(
put 22" =t = (22 /n2)(2* (n2) = dt = 1=I dtz __t S+C= 2 S+Cc= A= ;2
(2% (tn2) (¢n2) (log2)

1 2015 1
The value of the integral j T PSSRl dxis equal to

7 [e(x? +cosx) e
(A) O B)1-e (C) 2e (D) 2(1 —e™)

(D)

1 2015 1 1
I —x2 +i dx =0+ %=2J.e"‘dx = 2‘—6'X
- [eM(x? +cosx) e s e

:) 22(——+1j:2(1 —eM
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17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

.1 n n n n
lim— 1+J +J +\/ toot |[————
n»wn{ n+3 n+6 n+9 n+3(n-1)

(A) does not exist (B) is 1 (C)is 2 (D)is 3
(C)
Required = Iimg 1 + 1 +one

N 1+3[0j 1+3(1j
n n

1 1/2
=3j 1 gx=a0+3X)°° :3><§(41/2—11/2):§><3:2
0

0

X X
The general solution of the differential equation [1+e”}dx+(1—5jeydy:0is (c is an arbitrary
y

constant)

X B X B
(A)x—ye¥=c B)y- xe¥ =c (C)x+yeY=c (D)y + xe¥=c
(C)

dx + eV dx + ex¥ dy — %ex/y dy=0

(ydx—xdy) _ 0

= dx +e?Wdy +ew
= dx + e¥dy + yd(e¥¥) = 0
= dx +d(ye®) =0

= X+ye¥¥=c

General solution of (x + y)?2 % =a?,a=0is (cis arbitrary constant)
X
A) X =tan¥ 1 ¢ (B) tanxy = ¢ (C) tan(x +y) = (D) tan YFC& _X*Y
a a a a

(D)
dy __ @
dx  (x+y)?

dy dt dt a? t2 a2dt
utx+y=t =1+ —=— —=1+ = dt=dx dt—- —— =dx
PUX*Y=t=T+* %" ax — ax ¢ AT - t2 +a°
= t-atan™’ t +C=X = y+c=atan—1u = tan(u) i

a a a a
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2 2
20. Let P(4, 3) be a point on the hyperbola X—Z—g—2= 1. If the normal at P intersects the X-axis at (16, 0),
a
then the eccentricity of the hyperbola is
(A) @ (B) 2 () v2 (D) v3
Ans. (B)
2
Sol. ay_ bTX
dx a%y
_dx|  _ 8a® _ 3-0
dy 4b®> 4-16
= i = l:> i =3
b2 7 3 a2 -
2
1+b _fi53-2
a?
21, If the radius of a spherical balloon increases by 0.1% then its volume increases approximately by
(A) 0.2% (B) 0.3% (C) 0.4% (D) 0.05%
Ans. (B)
4 [ r T 4 4
—mr+ ——7r
AV 3 1000 3 1 )3
Sol. — x 100 = x 100 = | |1+ —-1(100
Vv 3 1000
—Tr
3
= 3 + $ + L = 0.3% approx.
10 10000 10000000
22, The three sides of a right-angled triangle are in G.P. (geometrical progression). If the two acute angles

be o and B, then tana and tanp are

(A) \/gzﬂand \/32—1 /\/_+1 f

1 JE 2
(C) V5and — YO and £
J5 o 2 =
Ans. (B)
Sol. Letsides are a, ar, ar? (r > 1)
1+J5 1+ \/—

Then a2 + a2r2 = a2r4 Sr+r2-1=0=>r2=

el

= tan o, tan B equal tor or — .

Bl \/\/5—1

2 2

:>tanoc,tanB=\/
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23.

Ans.

Sol.

24.

Ans.

Sol.

25.

Ans.

Sol.

26.

Ans.

Sol.

1

If log26 + 1 =log, 2% 4+ 8} , then the value of x are

2X

1
(A 2
(B)

logz(2'* + 8) — l0g26 = s
2X

oVx 48 1
= log2 = —
6 2X

(B) (C) -

N =
w
N

11 1
42 4’

W=

1/x
_, 2748 i

= (21/2)()2 — 6(21/2)() +8=0

=2 =24
=2x=1, 1
2

11
=>X=—, —
2 4

Let z be a complex number such that the principal value of argument, arg z > 0. Then arg z — arg(-z) is
(B) C) = (D)—m=

(C)

fargz=6>0

thenarg (-z) =0-n
Nowargz—-arg(-z)=0—(0—m) =n

The general value of the real angle 6, which satisfies the equation,
(cosH + isinB)(cos20 + isin20)......(cosno + isind) = 1 is given by (assuming k is an integer)

2k 4kn 4k bkn
) =~ (B) (C) —— (D)

n+2 n(n+1) n+1 n(n+1)
(B)
el® e20 ... eind = 1

.en(n+1)
3el 2 =1 3n(n—;1)e=2kn,kel
0= A kel

n(n+1)

Let a,b,c be real numbers such a + b + ¢ < 0 and the quadratic equation ax? + bx + ¢ = 0 has imaginary
roots. Then

(A)a>0,c>0 (B)a>0,c<0 (C)a<0,c>0 (D)a<0,c<0

(D)

D<0Oandf(1) <0

=>f(x)<0vxeRanda<0

=f(0)<0=c<0
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27.

Ans.

Sol.

28.

Ans.

Sol.

29.

Ans.

Sol.

30.

Ans.

Sol.

31.

Ans.

Sol.

32.

Ans.

Sol.

A candidate is required to answer 6 out of 12 questions which are divided into two parts A and B each
containing 6 questions and he/she is not permitted to attempt more than 4 questions from any part. In
how many different ways can he/she make up his/her choice of 6 questions?

(A) 850 (B) 800 (C) 750 (D) 700

(A)

6C2 x 8C4 + 6C3 x 8C3 + 8C4 x 8C2= (12)2 + (20)% + (15)? = 225 + 400 + 225 = 850

There are 7 greetings cards, each of a different colour and 7 envelopes of same 7 colours as that of the
cards. The number of ways in which the cards can be put in envelopes, so that exactly 4 of the cards go
into envelopes of respective colour is

(A) "Cs (B) 2.7Cs (C) 3!4C4 (D) 3!7Cs*Cs

(B)

7Cq4 x (De-arrangement of 3 things) = 35 x2 =70 =7C3 x 2

72"+ 16n—1 (n € N) is divisible by

(A) 65 (B) 63 (C) 61 (D) 64
(D)

727 +16n—-1=(8—-1)>"+16n—-1=641—16n+1 + 16n—1 = 641

84
1 1
The number of irrational terms in the expansion of [38 + 54J is

(A) 73 (B) 74 (C) 75 (D) 76
(B)

(31/8 + 51/4)84 — (51/4 + 31/8)84

84-n
Now Tn = 8Cn {5 4 J (3n/8)

If Tn = rational = n is multiple of 8
=n=0,8,16,...... 80 = n can take 11 terms = number of rational terms = 11
= number of irrational terms =85 —-11 =74

Let A be a square matrix of order 3 whose all entries are 1 and let Is be the identity matrix of order 3.
Then the matrix A — 31z is

(A\) invertible (B) orthogonal (C) non-invertible (D) real skew symmetric matrix
(C)

11 [300] [-2 1 1
A-3=[1 11 -0 3 0/=[1 -2 {1

11 |0 0 3 1 1 -2
det(A —3Is) =—2(3) + 1(3) + 1(3) =0 = A 3I3 is non invertible

If M is any square matrix of order 3 over R and If M’ be the transpose of M, then adj(M’) — adj(M)’ is equal
to

(A) M (B) M’ (C) null matrix (D) identity matrix

(C)

for square matrix adj(M’) = (ads M)’ so adj(M’) — (adj M)’ = O = null matrix
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33.

Ans.

Sol.

34.

Ans.

Sol.

35.

Ans.

Sol.

36.

Ans.

Sol.

37.

5 Bbx x
fA=|0 x 5x|and|A?| =25, then |x|is equal to

0 0 5
) % (B)5 (C) 52 (D) 1
(A)

|A2| = 25 = |A| =5 or - 5

now |A|=25x=50r-5=x=

’

ol =

Let A and B be two square matrices of order 3 and AB = Os, where Oz denotes the null matrix of order 3.
Then

(A) mustbe A =03, B =03 (B) if A= Os, mustbe B =03
(C) if A =03, must be B =03 (D) may be A = O3, B = O3
(D)

100 0 00O
LetA=|0 0 0O/andB=|{0 0 O

0 0O 0 0 1

Here AB=ObutA=0,B=0
so if AB=0Othenmaybe A=0,B=0

Let P and T be the subsets of X-Y plane defined by
P={(xy) :x>0,y>0and x2 + y2 =1}
T={(x,y) :x>0,y>0and x8 + y8 < 1}
ThenP N Tis
(A) the void set ¢ (B) P T (D) P-TC
(B)
Let (h, k) satisfies x? + y2 = 1 then h? + k? = 1
Now h8 + k8 = h8 + (1 — h2)4= 2h8 — 4h® + 6h* — 4h2 + 1 = 2h2(h2 - 1)(h* - h2 + 2) + 1
=—2h%k?h*-h2+2)+1<1Vvh>0k>0
= all solution of X2 + y2 = 1 satisfies x® + y¥¥ <1 =P T=P

2

Let f: R — R be defined by f(x) = x2 — for all x € R. Then

2

1+ x
(A) f is one-one but not onto mapping (B) f is onto but not one-one mapping
(C) f is both one-one and onto (D) f is neither one-one nor onto
(D)
4
X
f(x) =
) 14+ x2

f(x) is even function hence it is many one
Also f(x) 20 V x € R, hence it is into function = f(x) is neither one-one nor onto

Let the relation p be defined on R as apb iif 1 + ab > 0. Then
(A) p is reflexive only

(B) p is equivalence relation

(C) p is reflexive and transitive but not symmetric

(D) pis reflexive and symmetric but not transitive
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Ans.
Sol.

38.

Ans.
Sol.

39.

Ans.

Sol.

40.

Ans.
Sol.

41,

Ans.
Sol.

42,

Ans.

(D)
(a,a) e pbecause 1 +a?>0 = pis reflexive
If1+ab>0then1+ba>0 = If(a,b) e pthen(b,a) e p = pis symmetric

Now (— 2%] e p and [%1 OJ ep

but (-2, 10) ¢ p, hence p is not transitive.

A problem in mathematics is given to 4 students whose chances of solving individually are and

]

P

11
2’3’

%. Then probability that the problem will be solved at least by one student is

3 4 3
(A) B) 3 ) = ©) 7
(C)

Probability that no student solve the problem is

YL Y I UL I T IO VW A AP
2 3 4 5)72°3 45 5

W/

= Probability that the problem will be solved by at least one student is equal to 1 — % = %
If X is a random variable such that o(X) = 2.6, then o(1 — 4X) is equal to

(A)7.8 (B)-10.4 (C) 13 (D) 10.4

(D)

s(ax + b) = [a] (o(x))
50 6(1 —4x) = |-4| o(x) =4 x 2.6 = 10.4

If esinx — g=six_ 4 = 0, then the number of real values of x is

(A)O (B)1 (C)2 (D)3
A

eSIr‘IX —_ e—SInX = 4

L.H.S in always less than 4

hence no solution exist.

The angles of a triangle are in the ratio 2 : 3 : 7 and the radius of the circumscribed circle is 10 cm. The
length of the smallest side is

(A) 2cm (B) 5cm (C) 7cm (D) 10 cm
(D)
Let angles are 2x, 3x, 7x = 12x =180 = x=15
angles are 30°, 45°, 75°
Let smallest side isa = — E— 2(10) = a=10
sin30°

A variable line passes through a fixed point (x1, y1) and meets the axes at A and B. If the rectangle OAPB
be completed, the locus of P is, (O being the origin of the system of axes)

(A) (y — y1)? = 4(x — x1) ®) X4 Y1 _q

X y

> 2
C) X2+ y2 = X412 + y42 D)y XY _q
(©) y2 = X12 + Y1 (D) 20
(B)
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Sol.

43.

Ans.

Sol.

44,

Ans.

Sol.

45.

Ans.

Sol.

Let P is (h, k) then A is (h, 0) and B is (0, k)

equation of AB is %4—% =1 which passes through (x1, y1) %Jr% =1
= XYy
Xy

A straight line through the point (3, —2) is inclined at an angle 60° to the line J3x+ y = 1. If it intersects

the X-axis, then its equation will be

(A)y+x+v3 +2+343 =0 (B)y-x+3 +2+343 =0
(C)y—x+3 —2-243 =0 (D)x—x+/3 +2-33 =0
(B)

Angle made by line V3 x+ y = 1 with positive x-axis in anti-clockwise direction is 120°. Now the required

line makes either 180° or 60° angle with + x-axis. But required line is not parallel to x-axis. So slope of

required line is tan60° = J3 = required line is (y + 2) = J3 (x=3) =>y-— V3x+2+3=0

A variable line passes through the fixed point (o, B),. The locus of the foot of the perpendicular from the

origin on the line is

(A)x®2+y?—ax—By=0 (B) x2—y? + 20x + 2By =0
2 2

(C) ax + By + (o2 +p2) =0 (D) :—2 + [33’—2 -1

(A)

Let foot of origin on variable line is P
= (0, 0) and (a, B) subtends right angle at P.
Locus of P is circle assuming (0, 0) & (o, B) as diameter.

Required locus is (x —0)(x —a) + (y—0)(y—B) =0

U U

Required locus is X2 + y2 — ax — By = 0

if the point of intersection of the lines 2ax + 4ay + ¢ = 0 and 7bx + 3by — d = 0 lies in the 4" quadrant and
is equidistant from the two axes, where a, b, ¢ and d are non-zero numbers, then ad : bc equals to
(A)2:3 (B)2:1 (C)1:1 (D)3:2

(B)

Let point of intersection of 2ax + 4ay + ¢ = 0 and 7bx + 3by —d =0 is (a, —a)

2ac—4ac+c=0and 7ba—3bd-d =0

o =c/2a=d/4b = ad:bc=2:1
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46.

Ans.

Sol.

47.

Ans.

Sol.

48.

Ans.

Sol.

49.

Ans.

Sol.

A variable circle passes through the fixed point A(p, q) and touches x-axis. The locus of the other end of

the diameter through A is

(A) (x = p)? = 4qy (B) (x —a)? = 4py (C) (y —p)? = 4ax (D) (y —q)? = 4px
(A)
. p+h g+k
Let other end is (h, k), then centre equal to 5o
. . . q+ k 2 2 q+ k
Because circle touches x-axis hence radius = e = \/(h -p) +k-9q) = 2T

= (x=p2=(y+0a)3?-(y—0q)? = (x —p)? = 4qy

V3

—] are three given points, then the centre of the circle for which the lines

1
If P 1 R|—=
(0, 0), Q(1, 0) and (2, 5

PQ, QR and RP are the tangents is
11 143
® (3%) ®) (E,T]

(C)

Centre of circle can be incentre or excentres. Because APQR is equilateral so incentre is same as

ol ekF

. . (1A :
centroid = incentre is | —, —— | = centre of circle
2" 2.3
2 yz
For the hyperbola 2 —— = 1, which of the following remains fixed when o varies ?
cos“a  sin“a
(A) Directrix (B) Vertices (C) foci (D) Eccentricity

(€)

Focus are (J_r a2+b2,0) = (i cosza+sin2a,0j

= Focus are (x1, 0) which is Independent of &« = Focus are fixed

S and T are the foci of an ellipse and B is the end point of the minor axis. If STB is equilateral triangle,

the eccentricity of the ellipse is

(A) (B) ©) (D)

ENGIE
w|—
N | —
w|n

(C)

b= ﬁ (2ae)
2

b2 = 3(a? - b?)
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4b? = 3a?

b _3

a® 4
2

e2=1b—=1—§=l = e=1/2
a2 4 4

50. The equation of the directrices of the hyperbola 3x2 — 3y? - 18x + 12y + 2=0is

13 6 13 3
A)x=3=%  |— By x=3%,— C)x=6%,]— D)x=6z% . [—
(A) 5 (B) 13 (C) 3 (D) 13
Ans. (A)
Sol.  equation of hyperbola is 3(x2 — 6x) — 3(y2—4y) +2 =0
= 3(x—3)2—3(y—2)2=-2 +27 — 12 = (x—3)2—(y—3)=§
(x=3)?  (y-3)% _
(W13/3)?  (J13/3)?
= Equation of directrix are x =3 =+ N1\/3§/3 = x=31?

Category-Il (Q. 51 to Q. 65)
Carry 2 marks each and only one option is correct. In case of incorrect answer or any combination of
more than one answer, 1/2 mark will be deducted.

51. The graphs of the polynomial x2 — 1 and cos x intersect
(A) at exactly two points (B) at exactly 3 points
(C) at least 4 but at finitely many points (D) at infinitely many points
Ans. (A)
Sol.
y=x2-1
-n/2 /2

\/ R \_/
y = COSX

y =x2—1 andy = cos x intersect at exactly two points

Resonance Eduventures Limited
REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | To Know more : sms RESO at 56677

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 ™ 73400 10333 facebook.com/HesonanceEdu utwitter‘com/ResonanceEdu www.youtuhe,com/resovvatch Bhlog‘resonance.ac‘in

PAGE # 13



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonsnce” \yest Bengal Joint Entrance Examination (WBJEE) 2019 | Mathematics | 26-05-2019 | Code-C3

52.

Ans.
Sol.

53.

Ans.

Sol.

54.

Ans.

Sol.

10 . . . . .
A point is in motion along a hyperbola y = ~ so that its abscissa x increases uniformly at a rate of 1 unit
per second. Then, the rate of change of its ordinate, when the point passes through (5, 2)

1

(A) increases at the rate of > unit per second
1

(B) decreases at the rate of > unit per second
2

(C) decreases at the rate of 5 unit per second

2
(D) increases at the rate of 5 unit per second
(C)

ﬂzﬁﬁ :ﬂ:ﬁ :ﬂatx=5equalto£
dt  x? dt dt x? t 25

. 2 .
= ordinate deceases at rate s unit per second

n
Leta=min{x2+2x+3:x e R}andb = IimH—ZOSG.Then Z:a'b”'r is
6—0 0 s
2n+1_1 2n+1+1 4n+1_1 1
A B C D) —(2" -1
A 3o ® S ©) =5 () 3=
(C)
(P+2x+3)=(x+1)2+2 = min (X2 +2x + 3) is 2 =>a=2
Now ”m1—cgsezl — b/
050 @ 2 2

N 1 r n n+1 n+1
1 1(4™7 -1) 47 -1
ab" " =p" a)_[1 1+4+4%+.... +4") = — =
Zo Zo(bj @ ( S DY

Leta>b>0andI(n)=a'—b'" J(n) = ((a—b)""for all n > 2. then

(A) I(n) < J(n) (B) I(n) > J(n) (C) I(n) = J(n) (D) I(n) +J(n) =0
(A)

If x>0andy>0then

(X+y)">x"+y"whenn>1and (X +y)"<x" + y"when0O<n<1

So (x +y)"" < x¥n 4+ yn when n > 1

Now assumex=bandy=a-b

Then(b+(a—-b))"<b+(a-b)"" = am-b"m<(a-b)""vn=>2

I(n) <dJ(n) vn>2
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55.

Ans.

Sol.

56.

Ans.

Sol.

57.

Ans.

Sol.

Let &, B, 7 be three unit vectors such that & x (f x7 ) =—= (B x7 ) where é x (B x7)=(&.7)p —(&.B)7

| =

If [3 is not parallel to y , then the angle between & and fi is

5n T T 271
(A) 5 (B) 5 (€) 3 (D) 3
(D)
(6. 7)B— (@B =%[§+%? — because f is not parallel to § so &.p=— %

= angle between & and f is cos(%j:%

The position vectors of the points A, B, C and D are 3i - 2] - R, 2i - 3] + QR, 5i —] + 2k and

4i —] + 1k respectively. If the points A, B, C and D lie on a plane, the value of A is

(A)O (B) 1 (C)2 (D) -4
(D)
vectorsﬂ?;, E, AD= Coplanar = [A_B AC ﬁ] =0
1 1 -3 1 1 -3
=>-2 -1 -3|=0=}-2 -1 -3 |[=0=(-4-2)(-1+2)=0 =>A=—-4
-1 -1 —-1-1 0 0 -4-2

A particle starts at the origin and moves 1 unit horizontally to the right and reaches P1, then it moves

1 . . 1 . . .
2 unit vertically up and reaches P2, then it moves Zumt horizontally to right and reaches Ps, then it

1 , : 1 . . .
moves 3 unit vertically down and reaches P4, then it moves 16 unit horizontally to right and reaches Ps

and so on. Let Pn = (Xn, yn) and lim xn = a2 and lim yn = B. Then (a, B) is
n—oo

n—oo
A 2,3 B — = C _,1 D _,3
wes Wiy el e
(B)
Iimxn:(1+0+1+0+l+........)=L:i
n—oo 4 16 1_1 3
4

imy. =[0+2110-ti0+ L _ 2 2 (42
JLn;yn—(0+2+0 8+0+32+........j_ 1+1_5 :(Q’B)_(S’Sj

4
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58. For any non-zero complex number z, the minimum value of |z| + |z - 1] is

1 ® 1 ©)0 © >

2 2

Ans. (A)
Sol. z| +]z=-1]2|z—=(z-1)| = |z|+]z=1]21 = minimum value of |z| + |z—1]| is 1
59. The system of equations

AX+y+3z=0

2x+puy—z=0

5x+7y+z=0

has infinitely many solutions in R. Then,

(A)r=2,n=3 Byr=1,pn=2 C)r=1,u=3 D)r=3,n=
Ans. (C)

A1 3
Sol. 2 p -1=0 =>Ap+7A-7+42-15u=0 = (A-15)(n+7)+140=0

5 7 1

= (A, u) can be equal to (1, 3)
60. Let f : X — Y and A, B are non-void subsets of Y, then (where the symbols have their usual

interpretation)

(A) f-1(A) — £1(B) o ! (A — B) but the opposite does not hold
(B) f-1(A) — f-1(B) = f-! (A — B) but the opposite does not hold
(€)' (A-B)=1t1(A) - (B)

(D) ' (A-B) =f"(A) L' (B)

—n

Ans. (C)
Sol. Direct formula. See example
X y
X1 Y1
X2 — Y2
X3 VE]
X4 Y4
X5 Y5
X6 Y6
X7 y7
.ys
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61.

Ans.

Sol.

62.

Ans.

Sol.

63.

Ans.

Sol.

F1(A) = F(B) = {x1, X2, Xa}
F1(A=B) = {x1, X2, X3} = 1(A) - +(B) = ' (A—B)

Let S, T, U be three non-void setsandf: S —>T,g: T — Ube sothatgof:S — U is surjective. Then

(A) g and f are both surjective (B) g is surjective, f may not be so
(C) f is surjective, g may not be so (D) f and g both may not be surjective
(B)

Obvious g is surjective otherwise gof cannot be surjective but there is no need of f to be surjective. See

example.

S f(x) g(x) v
(x)

L

o

4 4
/

Hence f(x) is not surjective still gof is surjective

The polar coordinate of a point P is (2, —%) , The polar coordinate of the point Q, which is such that the
line joining PQ is bisected perpendicularly by the initial line, is
T T 1 1
A)|2— B) |2,— C)|-2- D) |-2,—
(2] @ (2F) © (-25) o (-2
(A)

If initial line is x-axis then Q is (2, gj

The length of conjugate axis of a hyperbola is greater than the length of transverse axis. Then the
eccentricity e is

(A) =2 (B) > V2 (C) < 2 (D) %

(B)
b2 2

b>a = —2>1 = 1+—2>2 = e2>2 = e> 2
a a
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64. Thevalue of lim 5{3} is

x—=>0" P X
(A) % (8) 0 ©1 (D)
Ans. (A)
Sol. lim 5[3} = lim 5(3—{38 = Iim(g—f{ﬂ}] -9_ (0 x finite) = a (no answer is matched)
x—0" P | X x>0 plX (X x=0" P P X p p

But B, C, D are totally wrong. Hence (A) may be correct.

65. Let

(A)

(B)

(©)
(D) whatever be the value of ¢, f(x) has no zero in (1, 2)

Ans. (B)

Sol.

(X) =x*—4x3 +4x2 + ¢, c € R. Then
x) has infinitely many zeros in (1, 2) for all ¢
)

x) has exactly one zeroin (1,2) if -1 <c <0

(
(
(

x) has double zeros in (1, 2) if -1 <c <0

(0,0) (2,0)

f(2) <0 = ce(-1,0) = f(x) has exactly one zero in (1, 2) if c € (-1, 0)

Category-lll (Q. 66 to Q. 75)
Carry 2 marks each and on or more option(s) is/are correct. If all correct answers are not marked and also
no incorrect answer is marked then score = 2 x number of correct answers marked + actual number of
correct answers. If any wrong option is marked or if any combination including a wrong option is marked,
the answer will considered wrong, but there is no negative marking for the same and zero marks will be

awarded.
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66.

Ans.

Sol.

67.

Ans.

Sol.

68.

Ans.

Sol.

Let f and g be differentiable on the interval | and leta, b € I, a < b. Then

(A) If f(a) = 0 = f(b), the equation f'(x) + f(x)g'(x) = O is solvable in (a, b)

(B) If f(a) = 0 = f(b), the equation f'(x) + f(x)g'(x) = 0 may not be solvable in (a, b)

(C) If g(a) = 0 = g(b), the equation g'(x) + kg(x) = 0 is solvable in (a, b), k € R

(D) If g(a) = 0 = g(b), the equation g'(x) + kg(x) = 0 may not be solvable in (a, b), k € R
(A,C)

For option (A) & (B)

Let h1(x) = 9™ f(x)

Now hi(a) = hi(b) = 0 and h1(x) is continuous also, so by Rolles theorem h1'(x) = 0 has atleast one root
in (a, b) = ea®(f’(x) + f(x) g'(x)) = 0 has atleast one root in (a, b) = Option (A) is correct.

Similarly assume hz(x) = e g(x) for option (C) and (D) and apply same concept.

~—~ ~—

x
4
(A) f(x) does not attain value within the interval [-2, 2]

Consider the function f(x) = —sinnx + 3

1
(B) f(x) takes on the value 2 3 in the interval [-2, 2]

1
(C) f(x) takes on the value 3 1 in the interval [-2, 2]

(D) f(x) takes no value p, 1 < p <5 in the interval [-2, 2]

(B,C)

f(-2) =1 and f(2) = 5 and f is continuous also.

So intermediate value theorem, function f(x) takes all values between 1 to 5.

= 2% and 3% lies in 1 to 5 so option B, C are correct

1
LetIn = I X" tan™" X dx. If anlns2 + bnln = cn for all n > 1, then
0

(A) a1, az, as are in G.P. (B) b1, bz, bs are in A.P.
(C) c1, c2, cs are in H.P. (D) a1, az, as are in A.P
(B,D)
n+1 1 1 n+
In= tan™" x —IX ( 1 ]dx
n+1 n+1\14x2
0 0
1 1
= (n+1)I I = (n+31n+2—£—j
o! 0!
= (n+1)In+(n+3)In+2=£—L = an=n+1,bn=n+3,Cn=£—L
2 n+2 2 n+2
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69.

Ans.

Sol.

70.

Ans.

Sol.

71.

Ans.

Sol.

Two particles A and B move from rest along a straight line with constant accelerations f and h respectively.
If A takes m seconds more than B and describes n units more than that of B acquiring the same speed,

then

(A) (f + hym? = thn (B) (f — fh)m2 = fhn (C) (h-f)n =%fhm2
(©)

S+n= %f(t+m)2and8= %ht2,V=ht

%htz +n= %f(t Fm2 (1)

AsoV=0+ht=0+ft+m) = t+m=$

2
From equation (1), 1 ht? + n = lf it = 2= 2h
2 2 \f h(h—f)
Also,

2¢2

ht=ft+m) =  £= mf2

(h—f)

2nf m?f2

)
T n(h 1) = fhm?

The area bounded by y = x + 1 and y = cos x and the x-axis, is

(A) 1 sq. unit (B) %sq. unit (C) %sq. unit
(B)
n/2
/_\ Arealx1x1+jcosxdx=l+1=§
1 0 /2 2 0 2 2

(D) %(f + h)n =thm?

(D) % sq. unit

let x1, X2 be the roots of x2 — 3x + a = 0 and Xa, x4 be the roots of x2—12x + b = 0. If x1 < X2 < X3 < X4 and

X1, X2, X3, X4 are in G.P. then ab equals
24

(A) 5 (B) 64 (C) 16
(B)
X1+X2=3;X1.X2=2a
X3+ X4=12;X3.Xa=Db
X3 + X4 X1(1+71) 3

Let r be the common ratio of GP, then = 5 =
X1+ Xo Xqrc(1+r) 12

X1+ X2=3 = xi(1+r)=3 = X1 =1
ab = xi1xa2x3x4 = 1.2.4.8 = 64

(D) 8

= r =2 (G.P. increasing)
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72.

Ans.

Sol.

73.

Ans.

Sol.

74.

Ans.

Sol.

75.

Ans.

Sol.

1—icosO

If 6 € R and ———— is real number, then 6 will be (when 1 : Set of integers)
1+ 2icos6
(A)(2n+1)g,nel (B)BLZTE,neI (C)nm,nel (D) 2nm, n e 1
(A)
1-icosO . 1-icos6 1+icos6
——— isreal = - = -
1+2icos6 1+2icos6 1-2icos6
= 1 — 3icos6 — 2c0s?0 = 1 + 3icosO — 2 cos?0
= cosb =0
= 9=(2n+1)g, (nel
3 03
LetA=|0 3 O0]. Then the roots of the equation det(A — Als) =0
3 03
(where I3 is the identity matrix of order 3) are
(A)3,0,3 (B)O,3,6 (C)1,0,-6 (D) 3, 3,6
(B)
3-2 0 3
Let(A-Alz) =0=> 0 3-» 0 |=0
3 0 3-A
= (B8=2)B3-98-1)=0 = B=M[(B-21)2-3=0
= 3-A=00r3—-12-3=00r3-2 +3=0 = A=0,30r6

Straight lines x —y = 7 and x + 4y = 2 intersect at B. Points A and C are so chosen on these two lines
such that AB = AC. The equation of line AC passing through (2, —7) is

(A)x—y-9=0 (B)23x + 7y +3=0 (C)2x-y-11=0 (D) 7x —6y—-56 =0

(B)

If AB =AC = Z/ABC = ZACB = tan(£ABC) = tan(£ACB)

If let slope of AC is m

ey et
m+— -—-—1 o3
4/ _ |4 N m= =1 (rejected)
=5 -] 7
4 4

Equation of lineis 23x + 7y + 3 =0

Equation of a tangent to the hyperbola 5x2— y? = 5 and which passes through an external point (2, 8) is

(A)3x-y+2=0 (B)3x+y—14=0 (C)23x—3y—-22=0 (D)3x—23y+178=0
(A,C)
2 2
L XT oy
Hyperbola is — —=— =1
yp 1 5
Let the tangent be y = mx + Vm? -5
Since it passes through (2,8) = (8-2m)2=m2-5 = m=3or 23—3

Resonance Eduventures Limited

REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005

Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | To Know more : sms RESO at 56677

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029

Toll Free : 1800 258 5555 ™ 73400 10333 facebook.com/HesonanceEdu utwitter‘com/ResonanceEdu www.youtuhe,com/resovvatch Bhlog‘resonance.ac‘in

PAGE # 21


mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

/\

CHAMPIONS RARELY TALK,i

arR70

Jatin Munjal

Short Term
Classroom Contact Program

AR99

Harish Yadav

Classroom student
since class XI

Shashank Roy

Classroom student
since class XI

Sayantan Pal

Classroom student
since class XI

Studentin |
AIRTop-5 |

Classes: V to Xl & X+

Target: JEE (Main+Advance: d)
JEE (Main) | AlIMS/ NEET
Pre-foundation | Commerce

ADMISSIONS

OPEN
FOR 2019-20

& CLAT

Resonance Eduventures Limited
Registered & Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall,
Jhalawar Road, Kota (Rajasthan) - 324005

Tel. No.: 0744-2777777, 2777700 | CIN: U80302RJ2007PLC024029

Resonance”’

Educating for better tomorrow

(JEE Main to JEE Advanced /
o s

Students in |
AIRTop-50 |

ALL FROM CLASSROOM PROGRAM

ResoNET Dates
9" & 16" June 2019

Toll Free:
1800 258 5555

website: www.resonance.ac.in

Success at
JEE Advanced
2018

AIR46

[ Sukhmanjit Mann
Clas: oon: stu d‘ t

AIR45

Utkarsh Agarwal

Classroom student
since class XI

I’\

Pawan Goyal =

Classroom student
since class VIl

Students in
AIR Top - 100

COURSE: VIJAY (JR)

FOR CLASS: XllII

Target: JEE (Main+Advanced) 2020

Course Starts from

10" June 2019




