PaS PATHFINDER

Where Aspiration Meets Success

WBJEE (Engineering) : 2023 Test Booklet

Code

(Solutions)

MATHEMATICS

Category — | (Q.1 to 50)

(Carry 1 mark each. Only one option is correct. Negative marks : — %)

1. Solution : (B);

sl )

lim|—-
z—0| Z z

1/n

i 1—{(1—a1z)(1—a22)....(1—anz)} [gform]
z—0 z 0
1
= Iimo—%{(1—a1z)(1—azz)....(1—anz)}5_1 [aj(1-ayz)...(1-ayz) —ay(1—a,2) ...

(1-ay2) ... —ay(1-2a42) ... (1 —a, _42)]

2. Solution : (D) ; f' (1) exists and is 10

-y = lim e L (1-h=1)?sin
i) h—0 ( ) 1-h-1

= ¢’ +Oxsin(—lj:1
h
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10
+y= lim e "4 (1+h-1)sin
% h—0 ( ) 1+h-1
= e’ +0xsin(lj
h

=1
. f(x) is continuous at x =1

f(1+h)—f(1)

)= =

™1y (14h— 1) sin[ |1
. 1+h—1
= lim

h—0 h

10
e(H)'%-1 _4

= lim
h—0
e _q 1

= lim —— | —form
h—0 h 0

e 40(1+h)°
= lim

h—0 1
=¢e%.10.1=10
f(1-h)-f(1
Lf'(1) = |imM
h—0 -h
A0 (1 1) sin 1
= lim —h—
h—s0 -h
(1-h)y1%—1
= ”me——‘l 9form
0
h—0 —
™M1 10(1-h)° (-1)
= lim =10

h—0 -1
3. Solution : (B) f(3) - f(1) = 5 does not hold ;

f(3)—f(1)
3-1

= f(3)—f(1) = 2f'(x) = 2{f(x)} + 8 > 8
.. f(3) - (1) = 5 does not hold

=(x)

~

J
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4. Solution : (C) equal to 3;

~ mf(2+2h+h2)—f(2) {o

= — form}
h-0 f(1+h—h2?)—f(1) 0

’ 2
L — lim f'(2+2h+h“)(2+ 2h)
h-0 f'(1+h—h?)(1-2h)

fr2_62_,
1 4
5.  Solution: (B) A=x2 B=x, C=n?

n
cos™ (%j =log, (gj =nlog, [Ej =n[/[nn-inn]

b2
- 21 2d_y_n
b2 —y2 dx X
dv \2
— %2 [_YJ —n2(b? - y2) = n?b? —n?y?
X

= X—+X -n
dx dx? Y
2
= xzd—¥+xﬂ+n2y=0
dx

A=x2 B=x, C=n?

-X
cos x(xsin x +cos x) ;

6. Solution : (C)

I_J- x2 dx
(xsinx +cos x)?
xsinx +cosx=t
:J‘ X.X cos x dx (sin x + x cos x — sin x) dx = dt
cos X (xsinx + cos x)? x cos x dx = dt
X 1 Icosx—x(—sinx) 1 dx
cosx | xsinx+cosx cos? x | xsinx +cosx
X

= : + J-secz x dx
COSX(X SinX + COSX)

S
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=- X +Iseczxdx =- X +tanx +c
CosX(xsinx + cos x) COSX(XsinXx + cos x)

X
CosX(Xxsinx + cosx)

f(x) = —

7. Solution : (D) 12;

1 A N B N C
(x+1)(x-2)(x-3) x+1 x-2 x-3

B A(x? —5x+6)+B(x? —2x - 3)+ C(x? —x - 2)
N (x+1)(x-2)(x-3)

~A+B+C=0,  4A_B=0
_5A—-2B-C=0 1
6A—3B—2C =1 =12A=1=A=3
Ratia —16A+B =1
—10A—4B—ZC:0}
Be_4A=_d4x -1
3

1—ji LIS S SO S B P
J12 x+1 3 x-2 4 x-3

:i-ln|x+1|—lln|x—2|+lln|x—3|
12 3 4

=lzn|x+1|—lzn|x—2|4 +l1n|x—3|3
12 12 12

_ap
BRI [ESST RS
12 (x-2)
k=12

8. Solution: (D)n-1;

j[x]dx

0
1 2 n

= I[x]dx +I[x]dx+---+ I [x]dx
0 1 n-1

J
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2 3 4 n
=0+jdx+2jdx+3jdx+...+(n—1)j dx
1 2 3 -1
=(2-1+2(3-2)+--+(n=1N)(x—n+1)
:1+2+3+...+(n_1)=w
_n(n-1)
2
n n
j{x}dx = I(X—[x])dx
0 0
_{ﬁ}" n(n-1)
|2 2
0
LGSR VS
2 2 2 T2
n(n—1)
.. Expression = ﬁ =n-1
2
9. Solution : (A) less than or equal to g ;
O<x<—
. X2n < X2
=-x*">-x?
= 1-x*">1-x?
=12 >{1-x2
= ! S
Vi-x® 1%
; ;
1
3J. o SJ. dx =[sin‘1 x]2
1<t
6

~

S
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10. Solution: (B) G.P.;
Using reduction formula we have

Iy, I, 15, ... are in G.P.

y2
11.  Solution : (B) —x—z;

y= X
In|c|+n|x]|
y_ :>ln|xc|:5
1 X4 X Injcx| y
:ﬂ_ ln|cx|—x.; CInlex|-1 Yy
dx  (Infc|+In|x|?  (In|cx|)? (ij
y
A Yy Yy
i X2 X X2
y
NEIa
y) x?
12. Solution : (C) three distinct values of k;
y:ekx
Y _ g —ke® = ky
dx
dy 2
—=y.ky =ky
Py | dy 2 Yax =Y
—= =k—==kky =k
oE  ax oEey

2
Py dy)(dy
dx dx J\ dx

= (k%y +ky)(ky —y)

=(K?+Kk)y.(k=1)y

=k(k+1) (k-1)y?
Lkk+1)(k=1)=k
=k(k?-1-1)=0
=k (k2-2)=0

k=0, +2

J
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d
13. Solution : (D); d—+4y =0

i PATHFINDER WBJEE(ENGINEERING) : 2023 gone
olutions
%y
22 tan~ =
2
2 =log, tan% s sinx=—2%_ cosx = 1-e”
1+e?’ 1+e%
dz 1 . 2 X 1 1
—= SN — 4 =——— -z z
- cotx=—(e™" -e
dx onX 2 sinx 2( )

14.

Solution :

dx .
= — =sinx
dz

dy _dy dz _dy (1+e*
dx dz dx dz 2e*

2
d_y:i ﬂ.l(e_z+ez)
dx? dx|dz 2

{ﬂ(e_z + ez) +g—§(—e‘z + ez)}%(e‘z + ez)

.. Given equation becomes

d2y

—=+4y=0

dz? Y

(C) f(x) is discontinuous in [-1, 1] but still has the maximum and minimum value ;
f(07)=1

f(0"=0

.. f(x) is discontinuous at x = 0.

-1<
Fi(x) = 1, -1<x<0
-1 ,0<x<1

f(x) is increasing in (-1, 0)
f(x) is decreasing in (0, 1)
S fmax =f(0) =1

frin = (1) =—1

~
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15.  Solution: (C) 200 m ;
x =100t - 222
2
dx 25
S —=100-—x2t = — = =
- S X2t=100-25t=0=1t=4
2
IX _ 250
dt?
e Xmax :100><4—2?5><‘|6

=400 - 200 = 200 m.

16. Solution : (A) y=x\/§—\/§;

2 2
X Yy _
pramval

a

2ae =4 \

(on

P(V2.3)

ae =2 (=2,0)

b2 = a2 (e2—1)
b2=4-a?
=a2+b2=4
2 3

a’ b?

1

= 2b? - 3a2 = a2b?

=2 (4-a%)-3a2=2a2 (4 -a?)

= 8-2a%2-3a2=4a%2-a*
=a%-9a2+8=0

—=a*-a2-8a2+8=0
=a%(@%2-1)-8(a2-1)=0
=(@%2-1)(@%2-8)=0

—a?=1, a228. [--a?=8=b2=-4]
b2 =3

3
Tangent at P (Ji,\/g):\/ix—%:‘l

= 2x—L=1

J3
=>6x-y=+3
=y=V/6x-3

\_(2.0)

~

J
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17.  Solution : (A) x2 = ab;
m.. .2 -0 _a
AP 0-x X
b-0 b
mBP=0_X=—— B (o, b)
2 b Ao, a) Ly
__+_
_ X X
v =tan @b P (x, 0)
t 2
X
1 b-a X2
=y =tan x
X x“+ab
=tan™ x(2b —a)
X +ab
dv 1 (b-a).(x* +ab)—(b-a)x.2x _ 0
dx 1+ x?(b—a)? (x+ab)?
(x% +ab)?

= x’+ab-2x*>=0

= x%=ab

18. Solution : (No option matching) ;

The problem consists in finding the average value of the function f(x) = 2y — 22\/ x% —a’ overthe
a
interval [a, 2a]

y=2.— I—x—a

2a

2
:2—2{§\/x2 -a? _a? In(x+\/x2 -a? )}
a

a

- b[2\/§—ln(2+\/§ﬂ

1
19. Solution : (C) ‘ﬁ;

1 a 1

V=0 1 al=11-0)-a(0-a%)+10-a)=1+a°-a
a 0 1

dv

N 3 1_0mact

dx J3

fol
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~

2
:%=6a=6x(—ij<0

dx \/§

20.  Solution : (D) —izq + (1 + i) 2y;

;-2 |z;-z| i}

2=z |z,-24]

\/Ea( 11 ] .
o e—— — — = +
a (2 2 '
4 Z

a

zy a 74

23—Z1=(1 +|)(22—Z1)
=2z3=2z4+(1+1i)(zp-29)
=(1-1-i)z4+(1+i)z2,

=—iZ1+(1+i)22

r?(n? -1)

21. Solution: (C) ;
12

n
a;+a,+az+--+a, §[2a1 +(n=1).1] B

n n

X =

2 2 2 2 2

aj,ay=a;+raz=a;+2rag=a,+3rag=a,+4r,...,a,=a;+(n-1)r

=aq+

=aZ+(a +r2 +(@ +2r)? +(a, +3r)2 +--+{a, +(n -1y}

— —2
= na12+2a1r(1+2+3+...+n—1)+r2(12+22+...n—1 j

=na? +2a- 5 5

2 — —
=na? +a1r.n(n—1)+w

D < r2(n—1)(2n—1)
n

2
=a;+ar(n-1)+
1+ar(n-1) 5

2
X;
. Required result = L—(i)2
n

(n-1.0-1+1) > (=D -1+D2n-1)+1

~

J
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2
=a? +a1r(n_1)+rzw_{a1 +[n_—1Jr}

2 _1\2
, (2n 3n+1)_a12_a1r(n_1)_(n )

2
=a;+ar(n-"1)+r
T+ar(n-1) 5 2

2 2n”-3n+1 n*-2n+1
6 4

r2(n? —1)

2
:r_(4n2—6n+2—3n2+6n—3) =
12 12

22. Solution: (B); 1-log; 4
2logg (3" +2) = 1+logs (4.3* - 1)
= logs (3" +2) =log; 3(4.3* -1)
=31-%x+2=123-3

3
= g+2=12-a—3,where 3X=2a

=3+2a=12a?-3a=12a2-5a-3=0
=12a2-9a+4a-3=0

= 3a(4a-3)+1(4a-3)=0

= (4a-3)(3a+1)=0
=4a-3=0,3a+1=0

= x=|og3%=1—log34

23. Solution: (A); az+az=0

az+az=0

Leta=2+ 3i

(2-3i) (x+iy)+ (2 + 3i)(x—iy)=0

= 2X +i2y—3xi+ 3y + 2x —i2y +i3x + 3y =0

=4x+6y=0

=2x+3y=0
o2

=y=-3

J
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~

24,

25.

26.

27.

(A)

(B)

©)

D)

Solution :

Solution :

Solution :

Solution :

2
Reflection on x-axis isy = EX

=2x-3y=0 ... (i)

(2+3i)(x+iy)+(2-3i) (x—iy)=0
=2x+i2y+i3x-3y+2x—-i2y—-i3x-3y=0
=4x-6y=0

= 2x — 3y = 0 which is identical with (i)
2-3i)(x+iy)—(2+3i)) (x—-iy)=0

= 2x +i 2y —i 3x + 3y — 2x = 0 is not identical with (i)

(2 + 3i) (x +iy) — (2 = 3i) (x —iy) = 0 is not identical with (i)

2+3i 2-3i

—+——=0

X+iy Xx-iy

=>2+3i)(x—-iy)+(2-3i)(x+iy)=0

= 2X—i2y+i3x+3y+2x+i2y—i2y—-i3x+3y=0

= 4x + 6y = 0 is not identical with (i)
(D);4+2p-q%<0

x> +px-qg?=0,a>0

f(2)<0
4+2p-q2<0
8!
(D); 3y
EIA
8!
Required number of ways = 30

(D) ; n""=n!

Total ways in which atleast one of them will not get any object
= Total ways of distribution — Everyone gets one object.
=n"-n!

(B) ; There exists prime integer which divides P(n)

P(n) = 32014+ 2m*2n e N

P(1)=33+23=35 .. (1)
P(2)=35+24=243+16=259 ... (2)

.. From (1) (D) cannot be true

From (2) (C) cannot be true

A is not true

~
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28.

29.

30.

31.

Solution :

Solution :

Solution :

(A); 2"C,, 4
For making subset “P”
No of ways of selecting is "C,, "C4, "C, ..... "C
For making subset “Q”
NCy, "Cy, "Cs ... NC,, respectively
. NCp."Cy +"C4."Cy ... nC,."Cp_1
= 2nCn_1
(A) ; A+ B is singular

For orthogonal matrix

AB=1,

o |JALB] =1

SOJAR=1 s JA] £ 1

Let|A|=1 .. |B|=—1; As|A| +|B| =0 (Given)
L JA+B|=0

(A) ; det A is divisible by 11

Al = 3

—_—
—_

20
4 7
5 4

(oo}

= 2(56 — 44) + 3(16 — 35)
=2(12)-3(19)

=24 -57=-33

- |Alis divisible by 11

Solution : (C) ; (2008)?2

=
Il
N
O -
-~ O

}:detM1=12—02

j:detM2=22—12

-
N —

M:
3712 3

|
w
N

j:>detM3=32—22

2008 2007
2008 =

2 2

- detM; +detM, + ........... + det Mygog = (2008)?

~

S
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~

32. Solution: (A); b2 -4ac

We have a, p are the roots of ax2 + bx + ¢ = 0. then o + p = a

c
of = —
P a

“ A= 3 1+s; 1+s,
1+8; 1+s, 1+s;
1+s, 1+s3 1+8,

= 3 1+a+p  1+02+p2
1+a+p 1+a?+p% 1+a®+p°

1+a?+p% 1+ +p% 1+a*+p*

- |1 11 1 1
1 o Bl|1 o« B
1o 2|1 a2 p?
=11 qf
1T o B
1 o2 p2

= {ocﬁ - (OL + [3) + 1}2 {(a + [3)2 —4(1[3}

(c b T[bz 40]
= | —+—+1 — -
a a a a

(a+b+ 0)2 (b2 - 4ac)

a4

. K=b2-4ac
33. Solution: (B); (A\B)\C = A\(B U C)
Let the regions be marked as follows
Now, (B) (A\B)\C (L.H.S)
=a
A\(B U C)

=a

34. Solution: (B); pq o py is not transitive relation
Let pq ={(1,2), (4, 3)}
p2=1(1,4), (3, 1), (3, 4)}
P10py={(1,3).(3,2), (3,3} (1,2) e p; O p,
Not transitive

J
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35. Solution: (A); P(A) =3 P(B) =7
1 _ I
P(ANB)=P(A)P(B) =— (LetPA)=x,PB) =y X/ =75
1
P(A'NB")=(1-P(A))(1-P(B))=—
( )=(1-P(A))(1-P(B)) =
1
=(1-x)(1-y)==
2
1
:>1—(x+y)+xy:§
=S X+Yy= s
12
iy gy =ty
SXTYEpand W= e YTy
1 1
P(A)=—,P(B)=—
(A)-3.P(B)-5
36. Solution: (A); pqs<PpP1o <P4
E, ={(ab) e S:ab=K]|
Pk = P(Ek)
~Er={(11)]  Eqp={(25).(5.2)}, E4={(14). (4, 1) (2.2)}
S O
P36 T 367 36
= P1<P10<Pg
37. Solution: (B); 2nni§
1. 2
Esmetane =Ccos“ 0
= sin®0 = 6cos® 0
tanZ @ = 6cosH
tan22 = 6008E
3 3
Check option only B is matching.
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~

38. Solution : (D) ; a pair of straight lines
( [ n)\z 2
rcos| 0 ——|| =(+2
(reosl0-3)) =)

rcos(e—gj = i’\/i

+2

r[cosecosE +sin esinzj
3 3

X+J§y:iﬁ

2 2
39. Solution : (B); a parabola

4
Mpg = —
AB = o

-2
Mas =

t
My = —
M =5

Y
y 2= & AL (0, 4)

2 2 L(t, 2)
2 L lmo|o2-L
y 2 2 2 ' e S
X >X

B(2t, 0)

VY’

40. Solution: (A); (2, 3) or (-2, -3)

4a% +9b2 +12ab = c?

- c2=(2a +3b)?

c =1t (2a + 3b)
ax+by+ct(2a+3b)=0
ax+by+2a+3b=0

J
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ax+2)+b(y+3)=0 = (-2,-3)
ax+by—-2a-3b=0 = (2,3)

41. Solution: (D); (a, b)
x+2y =9 Solving tham
3x+5y=5

3x + 6y = 27
3x+5y=5

x=9-44
..ax+by—1=0 passes through (-35, 22)
.. —35a+22b-1=0

35a-22b+1=0
.. 35x—22y +1 =0 s given line
So, (a, b)

5
42. Solution: (B); E unit
A

AN
BN

\15
5 C

AP = /152 —52 — /200 =102

Area of AZ%XAPXBC =%><10\/§x10

A =502
S 15+15+10 ~20
2
A 5042 5
s 20 2
43. Solution: (D); x2=2y
AY
Q(4t, 2t?)
)
'\.
P
2 _ . . s 2
< o) > X x“ =8y ..Parametric point is (4t,2t )
A 4

J
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Solutions

r

AN

ATk

L x2=2y
44. Solution: (B); 2ab

XX1 W1
Bk P LA
a? b2

. X
XCcos0 N ysing

a b

1

y b  2ab
cosO sin® sin20

OT.OT, =

) 13
45. Solution: (D); 3

2 2
a’x b
_+_y:az+b2

X1 Y1

(e
Il
w

a®x b2y 2

=a’ +b?
asecO btano

axcosb +bycoto = a? +b?

2xcos0+3ycoto =13 ... (i)

x Czo0] © 2o/ N

Y!

Solving (i) and (ii)
3ycos6 - 3ysind = 13(sin® — coso)
_3y=13

13

3

: T
2xsin®+3ytan6 =13 ... (ii) as [q)zz_ej

~
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. 1
46. Solution: (B); >
Y
(0, b)
XI pa 600 S X
) (—ae,0) |O -
vY'
2 2
tan60° = 2> = ¢2 :b—2 = 3e? :b—2
a a
b2
as we know €° =1—a—2
1
Le=—
2
47. Solution: (C); 6

48.

W N =
AW -
(20

i(15-16)—j(10-12)+k(8-9) = _i+2]—k (Normalto the plane)

.. Equation of plane is
xX=1(=1+(y-22+(z-3)-1=0
Xx—2y+z=0

ax —2y + z—k = 0. -+ Distance possible when planes are parallel.

La=1
Dist K _J6
.. Distance = —= =
J6
k=6
. (2
Solution : (A); cos 3
<-2,-1,2>.<1,0,0>

.. Angle cos6 = %

- 0=cos’ (Ej
3
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49. Solution: %, No option matches

50.

Solution :

Taking f(x) = x2 sin x,

(*. The problem does not mention [.] as G.I.F.)
We get, f(x) is continous everywhere (B)
Where [.] denotes G.I.F,

then, no option matches.
(D) ; log" x

y =log" x

Puty =3, y = In(In In(x))

Ay 111
”dx_ln(lnx) In(x) x

d
. x logx Iogleog3xd—i

= In(In(In(x))) that is log3x

Category — Il (Q.51 to 65)

(Carry 2 marks each. Only one option is correct. Negative marks : — V2)

51.

52,

Solution: (D); 0

2n

I= J'esin6ecosede e (1)
0

=0->2x-0

2n

1= [(2n-0)sin® 6cos0do e (2)
0

[(1) + (2)] gives

2n
2l = 2nj sin® 0cos0do

Solution : (C) ; — k2

X =sin 0, y = sin ko

d_x: coso, d_y =kcosko
do

y _dy _kcosk6
' dx  cos®

J
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N

y,c0s0 = kcosk® = y? cos? 0 = k? cos? k@

=y} (1-sin? 0) =k*(1-sink0) = y7 (1-x) =k*(1-y?]
On differentiating,

(1 - xz)(2y1y2)+ yi(-2x) =k? (-2yy,)

= (1 -x%)y, — xyq = — k%

53. Solution : (D) ; changes sign infinitely many times

(1
f(x) = sm(—gj is oscillating in nature
X

2
54. Solution: (A); =

T
_f sinxdx
Average ordinate = &—— ==
™ — 0 T
55. Solution : (C); is constant
x2/3 4 y2I3 = 52I3
X = a cos30
y = a sin30
d_y =—tan®=m;
dx

~. Equation of tangent :y — asin30 = — tan6 (x — acos30)
X-axis point = (a cos 0, 0), Y-axis point = (0, a sin 0)

. length of intercept = a unit.

e e
(&) {52t {[5<e) e e

- - - -2 > |- —>—>:2
=[axbj.{a,b,c}c—0 =|a,bc

J
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( 1\

= {a, b, Z} = 3 (unit)’

- - - - A e -

[wa)x[axbj= (cxa}.b a-0=3a
- - —

.. Requried volume =3b .(3 cx3 aj

- > >
=27.|a,b,c| =27 x3 =81

57. Solution : (C) exists at infinitely many points
f(x) = eSin X 4 gCos X
f'(x) = cos x eSiN X _ sin x gC0s X
Now, cos x eSin X = sin x e0s X
eSiNn X—CoS X = {gn x
f(x)=0 .. "“C”
Now, f(x) is attaining maxima at many points.
58. Solution : (C) a, b, c cannot be in A.P. or G.P. but can be in H.P,;
ax2+2bx+c=0
Now, no real roots, so D <0
(2b)2—4ac <0
4b? < 4ac
b2 < ac
Now, a, b, ¢ in G.P = b? = ac so, not possible
let a,b,cinA.Pandbe1, 2,3

Now, 22 < 3 contradiction
.. Notin AP

1
3

N =

leta, b, cin H.P be 1

1?1
—_— <_
2) "3

.. True So, (C)is correct.
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Solutions

59.

60.

61.

62.

Solution: (B); n

Solution :

*

Solution :

Solution :

a a a
_1+_2+,__+_n
A, a; 3

n a, a;  a

a, a a
R R A 1 RS
a, a, ay

o

. Min value is “n

(A);x=1=y

B = PAP~! PPT=PTP=1

= BP = PA p1=pT
010

=10 0 1
000

o O O
O O -~

(A)A c{xeN:1<x<20}andB c{y e N:1<y <39} ;
2xX +y =41

All rays moving || to x axis, pass through focus after reflection.

y2=12k

~

J
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k2
X=—
12
k-0 3
2 4
K 3
12

k? - 16k —36 =0

k? - 18k + 2k —36 =0
k(k—18) +2(k —18) =0
k=-2

k=18

63. Solution: (C) infinitely many lines with slope * 1

sin? x + sin?y = 1 for circle

sinZx =1-sin?y sin x = cos y
siny = sin x

sin?x = cos?y

sin x = £ cosy )

sin X =cosy

(sinx+cosy)(sinx—cosy)=0

T
sin X = sin (E—yj sinx= —cosy
sin x=siny
X =nm+ (-1 = -
T+ ( )(2 yj

So above is a set of infinitely any line with slope + 1.

3
64. Solution: (B) 10

i+1++1+1+1++L
2.3 2232 2n.3n 223 2332 2n+13n

Both are in G.P.

L) ()

+
2
1 23 ,_ 1
2.3 2.3
11
6,12
55
6 6
1 1 6 1 1 2+1 3
+—X—=—=t—=——=—
5 12 5 5 10 10 10
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Solutions

d
65. Solution: (A);Ylogy =tanxd—i

y=easinx
Iny=asinx

ld—y =acosX

y dx

d .
d_y =aycosx =ae®*"* cosx
X

Category — Ill (Q.66 to 75)

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

~

66. Solution: (B); 3‘%

X

0
[(F(t)-sin2t)dt = [f(t)tantdt

0 X
on diff.
f'(x) — sin 2x = — f(x) tan x, f(0)=1
= d—y+ytanx =sin2x
dx
LF. =g/ = ginsecx = gg¢ x
Solution is y(sec x) = jsin2xsecxdx = y _ —2C0SX+C
COS X

=y =—2cos?x + ¢ cos X
f0)=1=c=3
=y =3cos x—2 cos? x

/2
I= j (3cosx —1-cos2x)dx
0

/2

= 3[sinx]g/2 - {x + sinz?x}0 =3 —%
67. Solution: (B,C); H=112.5ft; T =5/2 sec

a = 4 ft/sec?

v=u+at

v=0+4x5=20 ft/sec
v2 = U2 + 2as

400=0+2x4xs

J
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( 1\

S =50 ft

20 m/s A

S=ut +1at2
2

16
50 = 20t + . 372 tsec

7
16t2 - 20t — 50 = 0
8t2—10t—25=0

a=4m/s2

OG-

t=2
2

2

1 (15)2_225
2

H=—x4x
2

68. Solution: (B, C); fis maximum at two points x =2 and x =-1; f is minimum at x =0

2
f(x) = 3x3 —x2

, (1
f’(x):,’l-gx 3 —2x:2Lx 3 —XJ

~ f(x)=0=0,-1,1
Checking maxima and minima.

69. Solution: (C, D) ; zero; purely imaginary

|z, +22|2 =z —22|2

(z +22)(Z_1+22) =(z —22)(2_1—2)

= 2(2122 +2221) =0

j—t 21 22 = —2221

z z
N2 _(_1J
Z; Z;

purely imaginary or zero

zZ, . : :
. =L is purely imaginary or zero.
z
2

70. Solution: (A, C); 482 divides N; N is the product of three distinct prime numbers
Total number of possible ways =15 x 15 x 15 = 3375
out of which only one pattern is correct.
Hence correct number of unsuccssful attempt = 3375 -1 = 3374

N=2x7x241

& J
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71.

72.

73.

74.

75.

Solution: (A,C); R1,RNR!
By theorem.
Solution : (A, C) ; (-, — 6), (2, )
x2 V2
+
f(a2 +5a+3) f(a+15)

major axis is Y-axis

= f(a + 15) > f(a? + 5a + 3)

=a+15<a?+5a+3

=a’+4a-12>0

=>@+6)(a-2)>0=>

ae(—ow,—-6)uU(2 x)
Solution : None of the option matches

Applying the midpoint of diagonals and slope of sides.
Solution: (A, C); 0,2

f(x)=x", m=>0

f (x) =m.xm—1

f(a+b)=m(a+b)m-1

f(a)=m(a)m "

f(b)=m(b)™~"

s f(a+b)=f(a)+f(b)

.m=0,2

a+T
Solution : (B, C); If f(x) be continuous and periodic with periodicity T, then 1 = _|' f(x)dx does not

a

depend on ‘a’;

1, if xisrational

, then fis periodic of the periodicity T only if T is rational.
0, if xisirrational

Let f(x) ={

a+T T
I= [ =[f(x)dx = does not depend on ‘a’.
a o0

~

J
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