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INSTRUCTIONS

1. All questions are of objective type having four answer options for each.

Category-1: Carries 1 mark each and only one option is correct. In case of incorrect

answer or any combination of more than one answer. 's mark will be deducted.

3. Category-2: Carries 2 marks 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.

4. Category-8: Carries 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and 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 inc.luding a wrong option is marked. the answer will be
considered wrong, but there is no negative marking for the same and zero mark will be

awarded.
5. Questions must be answered on OMR sheet by darkening the appropriate bubble marked
A, B,C,orD.
» 6. Use only Black/Blue ink ball point pen to mark the answer by filling up of the

respective bubbles completely.

Write Question Booklet number and your roll number carefully in the specified locations

of the OMR Sheet. Also fill appropriate bubbles.

8.  Write your name (in block letter), name of the examination center and put your signature
(as is appeared in Admit Card) in appropriate boxes in the OMR Sheet.

9. The OMR Sheet is liable to become invalid if there is any mistake in filling the correct
bubbles for Question Booklet number/roll number or if there is any discrepancy in the
name/ signature of the candidate, name of the examination center. The OMR Sheet 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 the sole responsibility of candidate.

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

11. Rough work must be done on the Question Booklet itself. Additional blank pages are
givén in the Question Booklet for rough work.

12. Hand over the OMR Sheet to the invigilator before leaving the Examination Hall.

13. This Booklet 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.

14. Candidates are allowed to take the Question Booklet after examination is over. J

.

Signature of the Candidate :
(as in Admit Card)

Signature of the Invigilator : i
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"~ MATHEMATICS
Category-1 (Q. 1 to 50)
(Carry 1 mark each. Only one option is correct. Negative marks: —'4)

a
1. All values of a for which the inequality -l—j(ga/;+ 1- —1—] dx < 4. is satisfied,
Va2 Jx

lie in the interval

. 1 73 1 .
a-aawww-ﬁﬂgﬁn-—ﬁ)m 4 wpieiic Pra 20, 1R TmBfT @

AN IR, GG 2T
@ (12 B) 0.3 © o9 D) (,4)

n
2. For any integer n, I e’ ¥ . 0053 (2n + 1) x dx has the value
0

T
TR TR 0 GRS [ €05 - cos? (2n + 1) x dy 97 M T
0 o
3n
0 D =
. © > 2

3. Let fbe a differential function with 1™ f(x)=0.Ify' +yf' () - f) ') =0,
lim
X — o

7 9 £ 93l ey S, M f() =0

iy +yf @) -0 £©=0, M y0=0W,°Q

A) y+1=efW+f(x) y + 1=e71 + f(x)
(C) y+2=eT®+f(x) (D) y-1=eTW+f(x)

A) n (B)

y(x) = 0 then

4. Ifxy'+y-e=0,y(a)=Db, then xlil_:ll y(x) 18

2 xy'+y-et=0, y@ =b &, o& M y(9 W
(A) e+ 2ab-—e? (B) e2+ab-e™

=~d
(C) e—ab+e? e +ab-e? (Y=E%)
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5. The area bounded by the curves x = 4 — y* and the Y-axis is
. 32 : : :
(A) 16 sq. unit B sq.unit  (C) % sq.unit (D) 32 sq. unit
x=4-y? 8 Y-OF 7l Az B CharwaT I

Q) 163fass  (B) f’:;ﬁasfﬂw (C) }f-asqu (D) 32 3f gz

2
6. f(x)=cosx—1+ '2—',xe 23
Then f(x) is
(A) decreasing function (B) increasing function

@ neither increasing nor decreasing (D) constant Vx> 0
2

f(x)=cosx—1+%,xeR

IR f(x) T@

(A) TUIPWT TS (B) THIEI ST

(C) THZPWF 8 FHILAT P03 77 (D) #IF, 5T x> 0 -97 &)

7. Lety = f(x) be any curve on the X-Y plane & P be a point on the curve. Let C be
a fixed point not on the curve. The length PC is either a maximum or a
minimum, then

PC is perpendicular to the tangent at P

(B) PC is parallel to the tangent at P

(C) PC meets the tangent at an angle of 45°

(D) PC meets the tangent at an angle of 60°

N 9, y = f(x), X-Y O &7 @A S P @ @@ Soifig @3l 7 1 C @3io [
R at 3awtaia Soifag 7 1 ORef PC aedis 3t idew 7@ I

(A) PC, P e wf¥e =rfeg Smem s

(B) PC, P Rre wfFe = wiware @

(C) PC, & =Pfta TH 45° R 7S

(D) PC, =Pfe 60° @I TZH I
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8. If a particle moves in a straight line according to the law x = a sin (ﬁ»_ t+b),
then the particle will come to rest at two points whose distance is [symbols
have their usual meaning]

x=a sin(ﬁt+b)WﬁﬁmmmﬂMﬂWIWiﬁ
e Frorem o a1ve me @ (@S afirs udg]

A) a (B) % @ %a D) 4a

i : A A
9. A unit vector in XY-plane making an angle 45° with i + j and an angle 60°
A A .
with 31 —4j is

; A A A A
XY- SO i + j-99 % 45° I §© 8 31 — 4 j -99 AHE 60° TIITT 76 9FF

"
A A b A A
PN 1 g L Mgl
kT : 12 1
13+ 14 | 1+ 134
e 132 Jda e\
© i ! ® i 1!

10. Letf:R — R be given by f(x) = | 22— 1 |, then
(A) fhas a local minima at x =+ 1 but no local maxima
(B) fhas a local maxima at x = 0, but no local minima.
@ f has a local minima at x =+ 1 and a local maxima at x=0

(D) f has neither any local maxima nor any local minima

f:R>RVAC R @ f(x)= | x2-1 |SQ
A) x=i1ﬁwf-aamsﬁﬁxmmﬁsmmmﬁi|

B) £-97 x = 0 Rreqre T 71 71 Wiy, g i i % |

©) x=+1Rers f-97 T o 71 SR S x = 0 s W S7c4os 17 g |
(D) £ W Tw AT @ TG AR

5
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11. Given an A.P. and a G.P. with positive terms, with the first and second terms

12.

of the progressions being equal. If a_ and b, be the nth term of A.P. and G.P.

respectively then
(A) a,>b foralln>2 an<bnforaﬂn>2
(C) a,=b, for some n> 2 (D) a,=b_ for some odd n

T RS 5 s e @ (AP.) BTG N (G.P.) 7@7 &3w 8 Kok
47 93F% | AP.SG.P. 99 n-OF 47 IFWa 8 b_ T

A) a,>b, e n > 2-99 &)
(B) a, <b_ 3 n> 2-97 &=]
(©) a,=b, RERIF n> 297w

D) a, = b, g 77 RUSG n-97 &=

If for the series a,, a,, aj, ... etc, a, — a, , | bears a constant ratio with
a, ‘a,, then aj, ay, ag ..... are in

(A) AP. (B) G.P.

@ H.P. (D) Any other series

Wiay, ay ay .. MBI a, —a,,,8a, 2, 97 oIS WP 437 =W, oW

(A) AP - (B) G.P.

€ HP. | (D) oy ¥ TR

b Grera i e e @ amra e e o i e s e o o4

B B
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13. Ifz, and z, be two roots of the equation z% + az +b =0, a2 < 4b, then the origin,

z, and z, form an equilateral triangle if

2 2, S 2, TRAT 22 + az + b = 0-97 55 AT T @A a? < 4b, Givwea L1 Ry,
2, S z, Ry aaa wat siide fagelt sare 7@, 3

(A) a?=3p2 | . a?=3b

(C) b2=3a ' (D) b2=3a2

14. Ifcos @ +isin 6, 8 € R, is a root of the equation
ag®+ a0~ Lis. + a,_;x+a,=0,apa;...a,€R, ag#0,
then the value of a; sin 6 + a,sin 20 + ... + a, sin n@ is
agpt+a, @1+ . +a, ;x+a,=0(@pa, .2, €R, ao#O)ﬂﬁﬂm‘ﬂﬁ
et cos 6 + i sin 0 (8 € R) XA
a, sin @ + a, sin 26 + .... + a, sin n@ S ERICEC
(A) 2n B) n

© o Aceet @ n+1

15. If (x2 log, 27) ‘loggx = x + 4 then the value of x is

ﬂﬁ(x"’ log, 27) -log9x=x+4Mx-~ﬂ§ﬂﬁm

2 ® -3

, 4
©) -2 \ (D) 3
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16. If P(x) = ax® + bx + ¢ and Q(x) = —ax? + dx + ¢ where ac # 0, then P(x) ‘Qx) =0

17.

18.

has (a, b, ¢, d are real)
(A) 2 real roots : at least two real roots

(C) 4 real roots (D) no real root

itfl\TP(x)=,ax2+bx+c*ﬂ3€ Q(x)=—ax2+dx+ciﬂ,mac¢0,mP(x) - Q(x)
= 0 FNFATIA (a, b, ¢, d IF)

@A) ft e IS (B) we 7t e BT

(C)  oIAfS st IS D) I AT NS @3

Let N be the number of quadratic equations with coefficients from
{0, 1, 2, ..., 9} such that 0 is a solution of each equation. Then the value of N is

{0, 1, 2, ..., 9} TIC (T 712! ST e Swacia 522yt N 307 @ &fts s
Q315 1S 0 30T N-97 01 @

A) 29 (B) 39 @ 90 (D) 81

If a, b, c are distinct odd natural numbers, then the number of rational roots of
the equation ax2+bx+c=0

must be 0

(B) mustbe 1
(C) must be 2

(D) cannot be determined from the given data

- 7ft a, b, ¢ fon fon Rvems reifie wUt |, CTTFE@ ax2 + bx + ¢ = 0 ANFACH ™

e T W@

A) SRR

(B) =R 1

€ SMR2 |

(D) 78 TS It N Pt o1& 7w

e v——y £ . o . o Sl 0 S S i A . R . e 0 B 00 T . B SN NS { et A B 1 1 A B A R A’ 0 O A 8 A, S . D0 AL e SO e, e & S0 St
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19.

20.

g
Question with Answer Key WBJEE 2024 - MATHEMATICS ;'.; ﬁﬁlﬂgjgtgig
M-2024
The numbers 1, 2. 3. ...... m are arranged in random order. The number of
ways this can be done, so that the numbels 1, 2, . .@& r (r < m) appears as
nelghboule is
3
(WA ,mﬁ‘ﬂﬂ@%@mwmiﬁ@@%tﬁl 2, r (r < m)
AIICey PR ©IF A T
A @m-n)! B @Mm-r+1)!
(C) (m—n)!r! (m—r+ 1) 1!
cos® —sin6 2r 100 — . A
IfA=| . and 8 = =—, then A=A <A X ... (100 times) is equal
sin® cos©O 7

21.

22.

(4) J4a3QY B "B) 150 L ), 160 o

to

I A= cos® —sinb @gz.ziqg,m Al00 = A > A x ... (100313)51?
sin® cos© 7

cos 20 —sin 20 B) (cose —sin (-)J
sin 20 cos 20 sin® cos®©
1 O 0 -1
©) [0 1] (D) (1 p )
15 7
fQ+x+ax2+ $3)° = Z a, x* then Z (-1)k - ayy is equal to
k=0 k=0
zxﬁ(1+x+x2+x3) Zakxkqa,w Z(— Dk -a,, W

A) 2° (B) 45 @ 9 (D) _44

The coefficient of al®b7c3 in the expansion of (bc + ca + ab)10 is

(bc + ca + ab)10 @7 ﬁu%cs al%h7c3 -qF 7 T
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23.

24.

25.

M-2024
.\'k _\-k +2 .\.k +3
If | vk yk+2 vk+3 = (2 10 14
. : ==Y r-2c-9l=+5 2T
zk zk+2 zk+3 ) Xy z , then

WK k42 ke
ﬂﬁ yk yk+2 k+3 | _ 1 1 1
y SE=-NI-DE-9 | —+=+=
2k gk+2 k3 B 2 PSS
Q) k=-3 B) k=3 © k=1 k=-1

21 -3 2 1 0
If CA = _

o o [ 2L Yo

3 2 5 -8 01
L @l 1 1 10 0
B 1
[1 0] ® [0 1] 2 [1 1J @) [1 J
Ccos X x 1 ¢
= . 3 lim f(x) _
Letf(x) = |2sinx % 2x ,then ) =2 =
tan x X 1 *
cos x x 1 )
ﬂﬁf(x)= 2sinx x% 2 ,Wxgn:)f(—?_
tan x x 1 x
@A) 2 2 ©) 1 D) -1

10 |
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26.

27.

28.

M-2024
In E, a relation p is defined as follows :

Va, b € K. a p b holds iff a2 — 4ab + 3b2= 0. Then

(A) p is equivalence relation (B) p is only symmetric
@ p is only reflexive (D) p is only transitive
R-9q p =14 eI Rests oty -
NeT a, b € R-97 & a p b T3 I 8 (FIemI A a2 — 4ab + 3b2=0FA |
qCHA
(A) p INGEY THE (B) p By &fem T=1E
(C) p SYAI T 7=1F (D) p SYA FREFT H=1E

el x| _g=¥
Let f: R — R be a function defined by f(x) = m—_————, then

et +e”
(A) fis both one-one and onto (B) fis one-one but not onto
(C) fisonto but not one-one f is neither one-one nor onto

. el %
£ R — R QR £() = ————— , ©R { SCTHIL
et +e™

@A) 9tae e Sy oadt @ B) dtas g Cof fBaet 7
€) CoRftat e gtz ™ (D) s 31 TAfF Baet caiog

Let A be the set of even natural numbers that are < 8&
B be the set of prime integers that are <7

The number of relations from A to B are

A B T T FA1E GG T < 818
B TR ONferss iR 76 Jar < 7
A TUTE B-1O WIS 0O A G 716 R4 2
&) 32 ' (B) 2°-! © 9
S . N et N 11 b et e R e

11 |
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29.

30.

31.

32.

M-2024

Two smallest squares are chosen one by one on a chess board. The probability
that they have a side in common is

9FTC TR W6 R 50 Faow SRR Ifera =17 “ia QU G1eat =1 | @'iﬁ?acﬂﬁi
wIfSH 32 IRFI O TSRAT 35

1 2 . 5
A) 5 ®) 0 T D) 18

Two integers r and s are drawn one at a time without replacement from the set
{1, 2, ..., n}. Then P(r <k/s <k) =

{1, 2, ..., n} GIC ITF AW GFIL 372YT r (I\SAT 37, SRME TSR QAT s w7 g
YT ¢18AT 77, O P(r < k/s < k) TR

k k k-1 ~\ k-1
@ = ® — © ==

n-— n-1

(k is an integer < n)

A biased coin with probability p (0 < p < 1) of getting head is tossed until a
head appears for the first time. If the probability that the number of tosses

required is even is % thenp =
30 DIeR& TEIA XC AT FTSRAT p (0 < p < 1) 932 AR XS Al It *1T =St
=1 1 3 (OIG TR (RIS 14 (3 TG TSI = %0 O p =

5

1 1 2 3
@ 5 3 © o 2
The expression cos? ¢ + cos? (8 + ¢) — 2 cos 0 cos ¢ cos(0 + ¢) is
(A) 1ndependent of 6 ‘ independent of ¢
(C) independent of 6 and ¢ (D) dependent on 6 and ¢
cos? ¢ + cos? (0 + ¢) — 2 cos 0 cos ¢ cos(0 + ¢) AT
A) 097 S frsafiar 7 (B) ¢ 97 S ST T

(C) 68 ¢ Cora TR MsaNer 7 D) 68 ¢ Cord G4 Adafiar

12 |

Pathfinder Educational Centre LLP, 47 Kalidas Patitundi Lane, Kalighat, Kolkata-26 @& 033-2455 1840 / 2454 4817 / 4668



. |
Test Bookiet Loy WBJEE 2024 - MATHEMATICS B PATHFINDER

Question with Answer Key

Where Aspiration Meets Success

33.

34.

35.

36.

M-2024

If0<6<gandt31139¢0,thentan6+tan 20+tan30=01ftan 6 -tan 20 =k

where k =

!lﬁ0<9<-;Etﬂ'clttan39¢0§§l,6@tan6+tan26+tan36=Oiﬁ,ﬂﬁ?
tan 6 ‘tan 20 =k ¥/, AT k =

A) 1 '2 ©) 3 D) 4

The equation r cos 8 = 2a sin? 0 represents the curve

r cos 6 = 2a sin? 0 (¥ IFWL! b© I ©f Z&T
A) ¥ =y2(2a+x) (B) x2=y2%(2a+x)
@ x3 =y%(2a - x) D) »¥=y*a+x)

If (1, 5) be the midpoint of the segment of a line between the line 5x—y -4 =0
and 3x + 4y — 4 = 0, then the equation of the line will be

Bx—y—4=03x+4y — 4= 0 ¥ roRT QI FFeEIE 7R~ (1, 5) T R
frere G R 7@

(A) 83x+35y—92=0 83x— 36y + 92 =0
(C) 83x—35y—92=0 (D) 83x+ 35y +92=0

In AABC, co-ordinates of A are (1, 2) and the equation of the medians through
B and C are x + y = 5 and x = 4 respectively. Then the midpoint of BC is

ferget ABC-(® A g w1 (1, 2), B8 C ot1fl st fq i Iu@H v +y = 5.
8 x = 4 TSAT &R | BC-97 w4y 33

1 11 1
A4) (5’§J (B) (?1J (®) [11,—2-)

13 |
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‘A line of fixed length a + b, a # b moves .so that its ends are always on two
fixed perpendicular straight lines. The locus of a point which divides the line

into two parts of length a and b is

“(A) a parabola (B) acircle @ an ellipse (D) a hyperbola

38.

39.

w-+ifia6R ef a + b (R 9 SiweTE@d @ 2 b) YR ABINT @ O
areRega gt e @ Aa1aa Oor o8 @Im oM | @@ T @ @i a @ b TwfRfE
7 @eRTT R I B FBRAY -

A) eFDERgE  (B) 9IHIS (C) 9IMERS (D) <9I 4A]S

With origin as a focus and x = 4 as corresponding directrix, a family of ellipse
are drawn. Then the locus of an end of minor axis is

(A) a circle a parabola (C) a stréight line (D) a hyperbola
TR Q3 MG 43 S TP FR « = 4 41 Soige ke 2o x| oera
TATHEA AR AL I

&) <3S B) @teRg® () @I D) 9 g

Chords AB & CD of a circle intersect at right angle at the point P. If the length
of AP, PB, CP, PD are 2, 6, 3, 4 units respectively, then the radius of the circle

18

(A) 4 units | @ units © ‘/-_2—7_ units (D) @ units

93 08 S AB 8 CD 93fb 7% P-(® SR (=% 3 | AP, PB, CP ¢ PD-«q
refafer IUFT 2, 6, 3, 4 93T T0ET, J0SA JPIE 7@

A) 4939 (B) _\/;3__5 GIF (C) _ng 9T (D) @ T

14

14 |
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40.

41.

42,

M-2024
The plane 2x — y + 3z + 5 = 0 is rotated through 90" about its line of .
intersection with the plane x + y + z = 1. The equation of the plane in new
position is
Qx—y+32+5=0CAB v+ y + z = 1 OER AF RTCEIFA TATH 90° I
TR 26T | TG-93 SR Geiog FNTaT T
(A) Sx+9y+z+17=0 » @) sx+oy+z=17
(C) 8x-9y-z=17 (D) 3x+9y-z=17

If the relation between the direction ratios of two lines in R3 are given by
l+m+n=0,2m+2mn-In=0
then the angle between the lines is

(I, m, n have their usual meaning)

R3-1® 50 TReR rrorgeite fog sr=1cda amt e =
I+m+n=0,2Im+2mn-In=0

TICH § FAETAIREA T 33

n 2n n
@ =z & © 3 D)
(!, m, n &sfTE wfeR)

A

AOAB is an equilateral triangle inscribed in the parabola y2 = 4ax, a > 0 with
O as the vertex, then the length of the side of AOAB is

8a+/3 unit (B) 8a unit ©) 4a+/3 unit (D) 4a unit

y2 = 4ax, a > 0 WGl crear oy | WS wefRke TR fags 21 AOAB,
WA O wfqea MR | AOAB-97 312w vef 7@

(A) 8aV3 9IF (B) 8a9IT (€) 4ay3 9FF (D) 4a9IT

A L w n L e L e e 4 e e w4

15 % P.T.O.

15 |
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For every real number x # -1, let f(x) = ¥
x+1
Write £, (x) = f(x) & for n > 2, f,(0)=1f(f _ i(x)). Then f,(-2) £,(=2) ..... f (-2)
must be
x# -1 97 eifSfb a1 1ea oy f(v) = — - TReA Sy

44.

AR A8 1,() = f(x) 932 n 2 297 O £ (v) = £(E, () | GIOwCE £,-2) - £,(-2) .....
f.(-2)

97 A9 SN2 3@

2!]
1.3.5....(2n-1) ®B) 1

1(2n 2n
) —
© 3% o ()
If U, (n =1, 2) denotes the n' derivative (n = 1, 2) of Ux) = _ Lx+M
x2 —2Bx+C

(L, M, B, C are constants), then PU, + QU, + RU =0, holds for

Lx+M '
I Uy) = F_op..c (M B C&¥)9T 00K & RN U, (0 = 1, 2)

13466 WSw PU, + QU, + RU = 0, 33 G

(A) P=x2-2B,Q=2x R=3x
P=x2—2Bx+C,Q=4(x-B), R=2
(C) P=2r,Q=2B R=2

D) P=12Q=xR=3

: 2
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45.

46.

47.

M-2024
The equation 2 + 5¥ = 3% + 4" has
(A) no real solution
only one non-zero real solution
(C) infinitely many solutions

(D) only three non-negative real solutions
2% + 5% = 3% + 4~ AfiwgIfta

(A) TP IS ST A3

(B) @FoR e 21T ST ST

(C) SP1RYY IMTT SN SR

(D) Sy TG - AN IS A SR

Consider the function f(x) = (x — 2) log_x. Then the equation x logx=2-x |

has at least one root in (1, 2)

(B) Hhas norootin (1, 2)

A(C) is not at all solvable

(D) has infinitely many roots in (-2, 1)

flx)=(x-2) logexmmw | CTCHE x log x= 2 — x SNRIfoa
Q) (1, 2)-Te INITH 9T 1T T oMy

®) (1, 2)-(5 I et 7]

(C) ST SWIF Q@IS 77

(D) (-2, 1)-9 SPRY P SR

If o B are the roots of the equation ax> + bx + ¢ = 0 then
lim 1-cos(ax? +bx+c) ;

x—-)[i (I_B)2
; 2
ax2+bx+c=03rﬁ’lwm$w<m[3mxh_?ﬁ l"c"s((axﬁ;;b”c) 97 NI T
X = )
1 a’ X
@) (@-p? ® s@-p  © Z-@-p? 5 (@-p)?

S et b o . S —— ot - —— e — —— ———— —

17 P.T.O.
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% f(a) ; f(a)
TN SR g i j xgix(1 - ) drand I, = j' g(x(1 — v)) dx, then the
1+e® a -
-a) : (—a)
value of k— is
: 1
% f(a) f(a)
W= ——. = [ xeel- ) dvaR L= [ gl - x) dv CTH@
' l+e f(-a) | f(Ca)
;—2 49 NI T
1
@ -1 B) -3 © = O 1

49. Let f: R — R be a differentiable function and f(1) = 4. Then the value of
f(x)
Iim 2t it o
Moy 4 Ly dt, if f' (1) =21s

f: R —> R SIPAAISY HCHFF (ST Iz R (1) = 4.
£(x) '

(1) =220, 0@ 1T 2 g, @7 7@
3 x—1
‘ 16 (B) 8 ©€) 4 D) 2

I Iloge (x+V1+ x>

)
dx = f(g(x)) + c then
J 1+ x>

50.

dx = f(g(x)) + ¢ X OIS

=S J'loge (x+\/1+x2)
Jl+x2

f(x) = x_z“, g(x) = lroge (x+ V1 +‘3c2 )

2

B) f(x)=log,(x+ Vi+x2), g = x?

(C) f(x) =22 g(x) =log, (x+ Vv1+x?)

(D) f(x) =log, (x— V1+x?), gx) = 22

T 0 et S —— s e s et i 14 s - .

1 B
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51.

»

52,

M-2024
Category-2 (Q. 51 to 65)

(Carry 2 marks each. Only one option is correct. Negative marks: -'3)

R
Let I(R) = je‘RSi“-“dx,R>0.
0

then,

T 1_eoR LI, e
(A) I(R)>2R (1-e™) iB) I(R)<2R (1-e™)

©) IR)= % (1-e®) @ I(R) and —2% (1 - eR) are not comparable

R
¥, IR) = J'e—R sinx gy R> 0.
0

[Sq[5 AR

X Al R ‘R an AN
A) I(R)>2R (1-e™) (B) I(R)<2R (1-e7)

©) I(R)=§a-e-1‘) D) I(R)aax’%(l—e-‘*)mw

Consider the function f(x) = x(x = 1) (x -2) ... (x — 100). Which one of the
following is correct ?

(A) This function has 100 local maxima

This function has 50 local maxima -
(C) This function has 51 local maxima

(D) Local minima do not exist for this function

f(x) = x(x — 1) (x=2) ... (x — 100) SCra s+t 34 |
far cmfS ooy 2

(A) STrEic 1000 T e 17 Sy

(B) TG 500 TAw AT T R

(C) et 510 Triw A W1 Sy

(D) O STIFIT (LA TR SIH T 3

e . e A, . o e 9 S T | YT S — Y | — ———— 0 B . 50 1 & o . - o -

19
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ﬁ _a - . -
53. In a plane a and b are the position vectors of two points A and B
' —
_r8spectively. A point P with position vector r moves on that plane in such a

i L - o i )
-waythat | r —a | ~| r — b | =c (real constant). The locus of P is a conic

section whose eccentricity is

C
—_
@) la+Db|
C
2 s e
a—b|
© %
a+D
a+
(D) o

©T A @ B Re@ oM (o847 3@ 2 8 b | I Reg P-q7 oqwm (o870

T | P-RefS ot g oot o

—> =) > =7
| r—a |~| r —-b | =cIST HT M)

TICFE P-97 AR 930 39 Tl Seweet

' - - =

@A) la—Db] , ®) la+b|
c ¢

a-b b

—b| la+b|

e Las ui py -27t°%!
© 2c @) 2c

20
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54. Five balls of different colours are to be placed in three boxes of different sizes.
The number of ways in which we can place the balls in the boxes so that no box
remains empty 1s
6t Rfom aves 7o fonfe fer st arte arawe 7w | @i 3 ifer at s SAisfe
7o il 3T TSAIH IR T IR S 7Y W

(A) 160 (B) 140 (C) 180 ' 150
1Veq o 2
55. LetA=|0 1 -1|,B=|1
), B 7

Then for the validity of the result AX =B, X is

1 -1 O 2
W3I4,A=|10 1 -1(,B=]|1
rrr 1 7

uzBﬁwﬁam_sﬁmm .

. ~1 1 3 4
Ay |1 B) |2 © |1 @
7 ‘ 4 -1 ' 1

56. Ifa,, o, ..., 0 are in A.P. with common difference 6, then the sum of the series
sec o, sec O, + sec Ol sec Og + ... + sec & _; sec o, = k(tan o, — tan ;)
where k =
Oy, Ol .., O AP~ ST, TCT ST S 227 0 | BT
sec o; sec o, + sec 0, sec 03 + .... + sec o, _, sec o, = k(tan o, — tan al)
k=

(A) ' sin 0 (B) cos B (C) secO @ cosec 6 ’

21 | Pathfinder Educational Centre LLP, 47 Kalidas Patitundi Lane, Kalighat, Kolkata-26 @& 033-2455 1840 / 2454 4817 / 4668



. |
Test Bookiet Loy WBJEE 2024 - MATHEMATICS B PATHFINDER

Question with Answer Key Where Aspiration Meets Success

M-2024

57. For the real numbers v & v, we write x p y iff x — y + V2 is an irrational

number. Then relation p is

reflexive (B) symmetric

(C) transitive . (D) equivalence relation

x, y ST AP &) x p y TR I 8 @ewi@ At x -y + V2 ongem AT W | p @

A) P (B) &fesm
(C) FeaFwA (D) Igen T
0 0 -1
58. LetA=|0 -1 O [, then

-1 0 O
(A) Ais anull matrix (B) A is skew symmetric matrix
(C) .A7!does not exist ‘ AZ2=]

0O 0 -1
FHA=[{0 -1 0 |%|, @

=1 0 O
A) A5y qiGe ' (B) A 93fs Retfem ofGs
©) Al 97 %y &3 (D) A2=1

59. If1000! = 3" x m where m is an integer not divisible by 3, then n =
3 1000! = 32 x m T @I m GG 7 Ay 3 fiiewy ey W o@ n =

498 (B) 298 (C) 398 (D) 98

22
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60. If A and B are acute angles such that sin A = sin® B and 2 cos2 A = 3 cos® B,
then (A. B) =

A 8 B IR, 3 sin A = sin2 B 4R 2 cas? A = 3 cos? B W, B (A, B) =
nr nn nr T R
o ~ g )y et D) |—,=
@(64J ()(6'6) ()[46) ()(44)

61. If two circles which pass through the points (0, a) and (0, —a) and touch the line
¥y =mx + ¢, cut orthogonally then

7% 38 (0, 2) S (0, —a) R, y = mx + c @~ 3 7vSIR o7 ¥R | GO

(A) c2=a2%(1+m? c2=a%(2 + m?)
(C) c*=a%1+2m? (D) 2¢2=a%(1+m?2)

62. The locus of the midpoint of the system of parallel chords parallel to the line
y = 2x to the hyperbola 9x2 — 4y2 = 36 is

92% - 4y® = 36 *RIYTS y = 2v-47 SIGATET SYT- 2R FYRPRITRR FSRAY T
(A) 8x—9y=0 9x-8y=0 (C) 8x+9=0 (D) 9x—dy=0

63. Angle between two diagonals of a cube will be

O3S g7 7fba F0fr T S 5@

23
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log, (ij :
64. Ify=tan! ——\9 +
log, (ex®)

: 2
an‘l ﬂge_l , then d i
1-6-log, x

loge['i"J 3421 2
ffity=tan! | —=~ +tan‘1{——+&} Gcad Y =

log, (ex?) 1-6-log, x

A 2 ®B) 1

@ 0 | @) -1

lim _1 :
65. ‘O 7 [2K+4k+6k+ .+ (@2n)k =
N 29 2.¥"

2k
A) T

®) |

®)

o e by 3 . SN 4 A B o B MO BT oY T S My

24
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Category-3 (Q. 66 to 75)

(Carry 2 marks each. One or more options are correct. No negative marks)

66.

- 67.

The acceleration f ft/sec of a particle after a time t sec starting from rest is

given by f =6 — V1.2t . Then the maximum velocity v and time T to attend this
velocity are

RO (I Tl R ¢ BP0 TSI 1 3 £= 6 — Y120 . TS sifotaet v
© @ SISt Cre T T 20T (94 f fi/sec?)

@) T=20sec /(B) v =60 ftsec

(C) T=30sec (D) v =40 tt/sec

Let I be the curve y = be=¥2 & L be the straight line £+% =1wherea,beR.
a

Then
L touches the curve T" at the point where the curve crosses the axis of y.

(B) L does not touch the curve at the point where the curve crosses the axis
of y.

(C) T touches the axis of x at a point.
‘ I" never touches the axis of x.

mwrmﬂﬁpbe—x’aemeL% =1,abeR

a

CICHTG
(A) L, I FIF@IS y-SI0wd (Aqee =P 3
(B) L, T & IFWINS y-SHa (S =P 3w 1
(C) T x-orHE = I

(D) T FACAR x-Sres =f Ieg 1

25
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68. If n is a positive integer, the value of (2n + 1) "C; + (2n - 1) "C, + (2n - 3) "C,

* a EBA TGS

(n+ 1) 2"

B) 3°
@ £'(2) where f(x) = x»*+1
(B {n* I)2»+1

n FAGF R T

(2n + 1) °Cy + (2n — 1) °C, + (2n — 8) °C, +....+ 1 -°C_ 97 ¥ T

A (m+127
®B) 3"

©) f£'(2) WA f(x) =x~*1

@) (a+ 120+l

69. If the quadratic equation ax2 + bx + ¢ = 0 (a > 0) has two roots o and B such
4 that o < -2 and B > 2, then

a2 +bx+c=0(a>0) M AW o8 1T o< -2 4R B> 2 W, OW@

c<0 B) a+b+c>0
@ a—b+c<0 D) a-b+c>0

—— s —————— - —— o " - 7 o o - - —— -
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a, + blx ax + bl Cy
70. Ifa;,b,c;e R(i=1.2 3)andxe Rand |a,+byx asx+by, c,| =0, then
az + b3x azx + b3 C3

x=1 x=-1

a; by ¢
(C) ao b2 Co | = 0 (D) x=2
a; by cj '

: a1+b1x a1x+b1 Cq
IMa, b, c;eR(E=1,223) 93 xe R, OF |ay+box ayx+b, ¢, | =07, I

ag +b3x a3x+b3 C3

(A x=1% (B) x=-1in

a, b ¢
(C) ag b2 Co| = 0 £ ) (D) x=2 )
ag by c3 :

71. The function f: R — R defined by f(x) =e*+ e ¥is:
(A) one-one (B) onto
(©) bi;iective npt bijective
f(x) =.e* + e~* AT WG f : R — R B

@A) G B) Cffca

(C) 92 ATH G373 8 Sofafda D) 9GS CAfafdad 7y

27
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72. A square with each side equal to ‘a’ above the x-axis and has one vertex at the

origin. One of the sides passing through the origin makes an angle o

(O< o <§-) with the positive direction of the axis. Equation of the diagonals of

the square

ofs 2w TR i ow o ST ofs © B G PR g
WWIWQWWWWWW&(O<a<%) @
Teotw I | et Fefa wadt 1

y (cos o — sin ) = x (sin o + cos Q)
(B) y (cos o+ sin o) = x (cos ot — sin Q)
@ y (sin ot + cos o) + x (cos o0 —sin @) = a

(D) y(cosa—sino)+ x(coso+sin@)=a

73. If ABC is an isosceles triangle and the coordinates of the base points are

B(1, 3) and C(-2, 7). The coordinates of A can be
AABC @3fb smf¥arz fagrem gfit BC @7 B(1, 3) 8 C(-2, 7) Creat &I | A7 H41%

O A

@) (1 6) ®) (—%,5]
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x 9
74. The points of extremum of fﬂ dt are
) 2+e

fz DU+ at-aa e/ R <1
0

11 1:2

(C) 3 D) +42

75. Choose the correct statement :
(A) x+ sin 2x1is a periodic function

x+ sin 2x is not a periodic function
(C) cos (\/; + 1) is a periodic function

cos (:/; +1) ié not a periodic function
e RS feaet 72

@ 5+ ein e HTS W

(B) x+ sin 2x 43 RS wTHHT T

(©) cos (Vx +1) 3L *H{iqs wrore

(D) cos (Vx + 1) GG *{iqE S T

29 .
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Subject : MATHEMATICS
T : R T o R : o0
4 - ™
5.  GR SHEAIER I SR ORISR o W3R &S ava s1fS sy Swa crear ey |
R. Category-1: 93ft Bux 7w | 7w Tux fitet 1 797 1w | go1 Swx fiter wvar @
@ 93T Sag et % 794 I AR |
. Category-2 : 931> O& A% | s Tua ficet 2 797 A | g1 Swa Ficer WA @
@ G Sa7 fieer Y w1wa 101 A1 |

8. Category-3:ﬂ?‘m*ﬂm@mmlmﬁm@@%2mmlﬁm
G BaA A AT G AR Twas 7 I AT AT I MR 2 x /W I ABF Bwg

CRSAT XK ©IF LT + GPIEET (@ I TR A% ©fa 512 | 3 @It ot S creat

mmaﬂv@@mmamwmwmﬁwmmmmuﬁum

CRITAT 7R FIOT I A1, LR ) 79 AN | —

OMR #@@ A, B, C, D ftf%e #fds wft et 3t Sua fire 2w |

OMR “It@ B fits wyura e 31 fier ifers &1 9w S ot 924 39 |

OMR #Ita fATXE T Qet ) PIINS PICAT =15T (703 1 |

OMR “t@ [AfRE T emeitas 799 932 s cret e wifts sieere s Rres 3@

qR SIS TaBfer 7T FaTe W |

5. OMR it fAfXE e fres sy @ “1frwiceces i vt 2@ 932 FTs@ (Admit Card
9 Swf¥e) 3rFT FA0e W |

S0. AMATAA 94 I @A T84 & Frawa ot @@ @ wAG wwe, ANwda am,
FAHIFTEA T I I @I §a I Bege1a et W @TS A& | OMR #afp
SIS 30T 31 BITS SR 7151 NGNS Moot T QTS A | ARrwia @R 43077 g I
SPISTEE S Saaoa Aot 3t qawia 4wt Fres ot &y wf I |

55. GIRIRAGH, FIEPET0A, ARG, 515, Woriy, @ifSa, e a1 @ e et
SR ITH ST AE T | SAHET GG IS @ 932 AN 8% ~1%ww1 qifoer s
w@|

5R. SITA AT IS FAIT &) 1P SRS (SN S, | =) (I IS 93 FICST JI2A
IAARA |

So. A FH FYOE ST OMR 1 s “Aftvdfts frer I |

58. R T 22ATST @ I ToF SRS &M C1\SAT STE | I WYL 2wt oA Wy

TS RS 8 Sedel SIFETRA T TR | ©f RS I @I wpmis ey 4t
IR, CICHCE REATS! WRoT cosat et B o' pots 3w Rfbe 2@ |

5¢. AT A Rwdar ereraft For e |

L o

o

Ll b
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