JEE (Main) MATHEMATICS 2023

SOLVED PAPER

30" Jan. Shift 2

Q.3.

Section A

A vector 7 in the first octant is inclined to the
x-axis at 60°, to the y-axis at 45° and to the z-axis
at an acute angle. If a plane passing through the
points (JZ,—1,1) and (g, b, ¢), is normal to 7 ,
then

(1) V2a+b+c=1 @ a+V2b+c=1

@) a+b+y2c=1 (@) 2a-b+c=1 Q.8.
Leta b c > 1, a3, p® and ¢ be in AP, and

log, b, log.a and log;, c be in G.P. If the sum of first
a+4b+c

20 terms of an A.P, whose first term is 3

and the common difference is % is —444,

then abc is equal to:

125 343 Q.9
1) e (2) 216 (3) 343 4) e * o
Let a; = 1, ay, a5, a,, ..... be consecutive natural
numbers.
Then tan~! (1) + tanl( ] +...
1+ {Zlaz 1+ ﬂ2a3

Q. 10.
+tarf1 (1}

1+ axp142022
is equal to

T

M) cot@2)-7 (@) g—cot_l(ZOZZ)

Y _
®) tan_1(2022)—g (4 4 -tan 1(2022)
Let AeR,d=Ai +2]-3k,b=i-2j+2k

If ((@+Db)x(@xb))x(d—b)=8 —40j—24k, then

| M@ +b)x(@—b)|* is equal to
1) 132 (2136 (3) 140  (4) 144
Let g be the maximum integral value of p in [0,10]

for which the roots of the equation pragp px +
Zp =0 are rational. Then the area of the region

{y:0<sy<s@-g>0<x<g}is

125
1) 243 (164 () 3 (@25

Let f, g and & be the real valued functions defined Q.13.

onR as
i, x#0 7sm(x+1), x#-1
fx) = | x| ,8(x)=1 (x+1)
1, x=0 1, x=-1

Q.11.

Q. 12.

and h(x) = 2[x] — f(x), where [x] is the greatest
integer < x. Then the value of lim,_; g(h(x — 1)) is

-1 @0 () sin(1) @)1

Let S be the set of all values of a; for which
the mean deviation about the mean of 100
consecutive positive integers a;, a,, az, ... . Ay is
25. Then S is
1 N 2 ¢ () {99y (@) {9}
For a, B € R, suppose the system of linear
equations

xX—y+z=5

2x+2y+az=38

x—y+4z=8
has infinitely many solutions. Then o and B are
the roots of
(1) F+14x+24=0 (2) ¥*+18x+56=0
(B) ¥*—18x+5 =0 (4) x*—10x+16=0
Let @andb be two vectors. Let |d|=1,|b| = 4

and b =2 If ¢=(2dx E)—BE. then the value of
b is
1) 24 (2) -84 (3) 48  (4) -60

x2 ax?
If the functions f(x) = ?+2bx+7 and

2
g(x)=%+ax+bx2, a # 2b have a common

extreme point, thena + 2b + 7 is equal to:

3
@ 5 2 3 () 4 @ 6

If Pis a 3 X 3 real matrix such that PT = aP +
(@ — DI, wherea > 1, then

(M) 1AdjP| =
() |AdjP| =1
(3) Pisasingular matrix
4) |AdjP| >1

The number of ways of selecting two numbers
aand b,a € {246, ...,100} and b € {1, 3,5, ...,
99} such that 2 is the remainder when a + b is
divided by 23 is

(1) 268 (2) 108 (3) 54 (4) 186

2 2 2
lim3{4+(2+1) +(2+%] +...+(3—1) } is
n—o l n n n

equal to

19
M2z @5 @0 @) 19



Q.14.

Q.15.

Q.16.

Q.17.

Q.18.

Q.19.

Let A be a point on the x-axis. Common tangents
are drawn from A to the curves x* + y* = 8 and
yz = 16x. If one of these tangents touches the two
curves at Q and R, then (QR)is equal to

(1 81 (2) 72 (3) 76 4) 64

If a plane passes through the points (-1, k,
0), (2, k, -1), (1, 1, 2) and is parallel to the
x-1 2y+1 z+1

line =——— then the value of
2 -1
K2 +1 .
—is
(k=1)(k-2)
17 13 6 5
M5 @y 6 @y

The range of the function f(x) = /3_x +/2+x
is:

D [2v2,411]
() [W2,7]

(2) [5,413]
@) [v5,410]

The solution of the differential equation
dy X2+ 3y2 Cn:
d[ay V=08
Xy
1) log,|x+y|- =0
e (x+y)?
(2) log,|x+y|+ ny2=0
(x+y)
2xy
(B) log,|x+y|- =
‘ (x+y)?
4) log,|x+y|+ Y 5=0
(x+y)

The parabolas : ax® + 2bx + cy = 0and dx* + 2ex
+ fy = Ointersect on theliney =1.1Ifa, b, ¢, d, e,
f are positive real numbers and g4, b, c are in G.P,
then

(1) d e farein G.P (2) arein A.P.

(B) d e fareinAP. (4) are in G.P.

Consider the following statements:
P :Thave fever

Q: I will not take medicine
R : T'will take rest.

The statement “If I have fever, then I will take
medicine and I will take rest” is equivalent to:

® (=P)v~QA((~P)VvR)
@ PvQA(~P)VvR)

B) (=P)v~QA((~P)v~R)
@ Pv~Q A(Pv~R)

Q. 20.

Q.21.

Q.23.

Q. 24.

Q. 25.

Q. 26.

Q.27.

Q.28.

Q.29.

Q. 30.
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x=(8v3+13)!% and y = (742 +9)’ . If [t] denotes
the greatest integer < t, then

(1) [x]is odd but [y] is even

(2) [x] + [y]is even

(3) [x] and [y] are both odd

(4) [x]iseven but [y] is odd

Section B

Let a line L pass through the point P(2, 3, 1) and
be parallel to thelinex + 3y =2z —2=0=x -y
+ 2z. If the distance of L from the point (5, 3, 8) is
o, then 3o is equal to

A bag contains six balls of different colours. Two
balls are drawn in succession with replacement.
The probability that both the balls are of the
same colour is p. Next four balls are drawn in
succession with replacement and the probability
that exactly three balls are of the same colour is g.
If p: g = m : n, where m and n are coprime, then
m + nis equal to

Let P(a;, by) and Q(a,, b,) be two distinct points
on a circle with center C(/2,+/3 ). Let O be the
origin and OC be perpendicular to both CP and

CQ.
If the area of the triangle OCP is g, the

u12 +u§ + blz +b% isequalto

Let A be the area of the region {(x, y) : y = 2 Yy
> (1 — x)%, y < 2x(1 — x)}. Then 540 A is equal to

The 8" common term of the series
5,=3+7+11+15+19+...
S, =1+6+11+16+21 +...
is

Let A = {1, 2, 3, 5, 8, 9}. Then the number of
possible functions f : A — A such that f(m . n) =
f(m) . f(n) for every m, n € Awithm .n € Ais equal
to

If I\/sec2x —1dx =alog,

+ constant, then,

Ccos2x +B+\/c052x[l +COS[13XJ

B —ais equal to

If the value of real number a > 0 for which ¥* —
5ax + 1 =0and x* — ax — 5 = 0 have a common

real root is % then p is equal to

50™ root of a number x is 12 and 50™ root of
another number y is 18 . Then the remainder
obtained on dividing (x + y) by 25 is .

The number of seven digits odd numbers, that
can be formed using all the seven digits 1, 2, 2, 2,
3,3,5is .
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Answer Key

.No. | Answer Topic Name Chapter Name
1 (2) Direction cosines Three dimensional geometry
2 (2) G.P. Sequences and series
3 (2,3) Inverse trigonometry Trigonometry
4 (3) Vector triple product Vector algebra
5 ) Area between the curves Integral Calculus
6 (4) Limit of a Function Limits
7 1) Mean deviation Statistics
8 (3) Ssystem of equations Matrices and determinants
9 (3) Dot and Cross product Vector algebra

10 “4) Extreme Value Application of derivative

11 () Adjoint Matrices and determinants

12 2) General rule Permutation and combination

13 (4) Limit as a sum Definite Integral

14 (2) Common tangent Coordinate geometry

15 (2) Equation of plane Three dimensional geometry

16 (4) Range Relations and functions

17 (2) Homogeneous differential equation Differential equations

18 () Parabola Conic section

19 (1) Mathematical statement Mathematical Reasoning

20 (2) General rule Binomial theorem

21 [158] Distance from point to line Three dimensional geometry

22 [14] Basic Probability Probability

23 [24] Circle Conic Section

24 [25] Area between the curves Integral calculus

25 [151] A.P. Sequences and series

26 [432] Number of functions Relations and functions

27 [1] Indefinite Integral Integral calculus

28 [13] Roots of equation Quadratic equation

29 [23] Remainder Binomial theorem

30 [240] General rule Permutation and combination

Solutions

Section A

Option (2) is correct.
According to question

[ = cos60° = %,m =c0s45° =

-

‘.'lz+m2+n2:1:>l+1+n2:1
4 2

:>E+r12=1:>;12:1—3:l

4 4 4

1
=n=3 (v acute angle)
17—lf+iﬁ+ll€

SN

Direction vector of line passes through points
(v2,-1,1) and (4, b, ¢) is
(a=+2),(b+1),(c-1)

* This line and o are perpendicular

.'.%(a—\/z)+%(b+l)+%(c—1)=0
= @-2)+V2(b+1)+(c-1)=0
Sa+\2b+c=1

2. Option (2) is correct.
Given that a?’, b’ and Carein A.P
Lo =d+
log,b, loga and logc are in G.P
(logca)2 = log,b X log,c = log,c

Q)




1
= (log, a)2 = oo = (log, a)3 =1

c
=loga=1=a=c

2 =a+ b [from (i)]
—Sa=b=c

a+4b+c a+da+a

First term = 2a
3 3
- - -3
Common difference = a-8b+e A 8ata _ 52
10 10 5

20 —3a
S0 = 22| 2(2a) + (20— 1)| =22
20 =27 220+ 201 2
:—444:10[401—5—;‘1 :>—444=10[20L557”}

444 -10x 208

=>-444=-74a=a=6

=abc=6X6X6=216

Option (2, 3) is correct.

Given thata; = 1, a, a3, a, ... are consecutive natural
numbers.

_ 1
mnl[]
1+ app140022

—1( 2022 — 42021 }
1+ az001 02022
= tan™" a— tan™" a; + tan™" az— tan™" ay+ ...+

tan”! An000— tan”! Ay001
=tan! 000 — tan”™ a, = tan™" Ax000— tan"' 1

T

=tan"2022—- 22 _cotto022-F
4 2 4

:g — cot 12022

Option (3) is correct.

[(@+Db)x (@ xb)]x(d—b)

=[ax(@xb)+bx(@xb)]x(d-Db)

=[(@.b)d —(@.d)b + (b.b)d — (b.d)b] x (G —b)

=0—|a [> (b xd)+0 - (b.i)(b xidi)— (@.b)(d x b)
+0—|b[* @xb)-0

=|d [> @xb)+(@.b)@xb)—(@b)dxb) —|b | (@xb)

=[l@ [ -|bP1@xb)

=[(A2+4+9)—(1+12+4)](@xDb)

=(\2+13-5-22)(@xb)

A A A

]k
=8(Axb)=8A» 2 -3
1 & 2

= 8[(4—3L)i — (21 +3)] + (-1 = 2)k]
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=8[i —5] - 3k]
4-3n=1=>r=1
W+3=5=r=1
Ar-2=-3
A=+1

So,A =1

Now, |Md@+b)x(@—b)? =|(@+b)x@-Db)|?
=|0-dxb+bxi—0
=|2d@xb)P=4|dxb|*=4(1+25+9)=140
Option (1) is correct.

Given that x> —px+5Zp =0 have rational roots

. Dis a perfect square

5
=p? —4(1)ZP=P2 ~5p=p(p-5)

For perfect square
p=0,p=5andp=9
Maximum integral value of p is 9.
=9

Sy 0<y<(x-9%0<x<9}

W

X ) *
v
9 9)3 ’
Area = I (x—9)2dx:{(x_)}
0 3 0
=‘0+9X9X9 - 243

Option (4) is correct.
lim of g(h(x -1))
x—1
LHL.=lim g(h(1-k-1))
k—0
=li h(-k))=1i -2+1) =1i -1)=1
lim g(h(=k))= lim g(=2+1) = lim g(-1)
RHL. =lim g(h(k +1)-1))
k—0
=li h(k))=1i 2x0-1) =li -1)=1
lim g((k))=lim g(2x0~1) =lim g(-1)
~+ LHL.=RHL.
- lim g(h(x-1))=1
x—1
Option (1) is correct.
Let 100 consecutive positive integers
a=na=n+la=n+la=n+2,.. 4y,

=n+99

_ +(n+D)+(n+2)+....+(n+99
Mean 320D +(1+2) 4t (n+99)

100
10055 2909+ 0 10099 o
= = =n+=
100 100 2
. Ty —X|
Mean deviation about the mean = T
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1[99 97 95 97 99
==t —+—+.F—+—
10002 2 2 22
:i[2+z+§+.... 50 terms}

10002 2 2

= % X % x (50)2 [Sum odd natural number is nZ] =25

So, for all natural number 1, mean deviation always
25.
. S=N

8. Option (3) is correct.
Given that system of linear equations has infinitely
many solutions.

1 -1 1
S22 al=0
3 -1 4

=18+ a)+18-3a0)+1(-2-6)=0
=>8+a0a+8-30-8=0
=>8-2a0=0=>a =4

1 -1 5
Dz=12 2 8=0
3 -1 B

=>12p+8 +1(2p-24)+5(2-6)=0
=>2+8+23-24-40=0
=>4p-56=0=>p =14
Now, quadratic equation whose roots are a, f is
xz—(oc+B)x+cx.[3=0
SX-(@+14)x+4%x14=0
="~ 18x + 56 = 0

9. Option (3) is correct.
Given that
¢=Qhxb)-3b =bi=b.(2ixb)-3bb
=0-3|b*=-3(4)> =48

10. Option (4) is correct.

3 lez

X
=—+42bx+—
f(x) 3+ X + 5
f)=x*+2b+ax=0
X3 2
g(x)=?+ax+bx

g'(x) =x*+a+2x=0
Given that f(x) and g(x) have common extreme point
X+ rax=x"+a+2bx=0
Since a # 2 50, it is possible when x = 1
L1+204+a=0
>a+2b+14+6=6=>a+2b+7=6

11. Option (2) is correct.
“Pl=aP+ @-1)1 (i)
= @) = @)+ [@-D1"
=>P=aP +@-1)1
From (i)
=>P=aaP +@-DI] + @-1)1
SP=dP+a@-1)1+ @-1)I
=SP-a*P=@-a+a-1)I
S>P1-d)=-(1-a)I=>P=-1
Now, |AdjP| = |P|>" = (-1)*= 1.

@Y =PandI' =1]

12. Option (2) is correct.
vae{2,4,6,..100} and b € {1,3,5,77, ....99}
So, maximum value of a + b is 199 and minimum
value is 3. Sum of odd and even is a always odd.
So, number between 3 and 199 which gives remainder
2 when divided by 23 are 25, 71, 117 and 163
Case 1: Order pair (4, b) such thata + b = 25 are
(2, 23), (4, 21), (6, 19), (8, 17), (10, 15), (12, 13), (14, 11),
(16,9), (18, 7), (20, 5), (22, 3), (24, 1)
Total ways = 12
Case 2: Order pair (g, b) such thata + b = 71 are
(2,69), (4, 67) ...... (70, 1)
Total ways = 35
Case 3: Order pair (4, b) such that a + b = 117 are
(18, 99), (20, 97), ..... (100, 17)
Total ways = 42
Case 4: Order pair (4, b) such thata + b = 163 are
(64, 99), (66, 97) ..... (100, 63)
Total ways = 19
Hence, total ways = 12 + 35 + 42 + 19 = 108

13. Option (4) is correct.

2 2 2
hm3{4+(2+1j +(2+%) +...+£3—1]}
n—o n n n n
2 2 2 2
—lims{(2+oj +(2+1J +(2+%j +...+(2+n1)}
n—on n n n n

Let lzx whenr=0andn—>o=x=0
whelr=n-xandn—->owo=x=1

n-1

2

1 r 1
lim =Y 3[2+—| =[ 32+x)?
n_r)r;nrgo ( +n) I03( +x)%dx

2407
{3( +) } — [+

3
0

=27-8=19

14. Option (2) is correct.
Equation of tangent to the circle o+ yz =8is

y:mxiZﬁVl-rmZ

(1)
Equation of tangent to the parabola 1> = 16x is

y=mx+—
m ...(i1)

Comparing equation (i) and (ii), we get

é=i2\/§\/1+mz

m

31—(;:8(1+m2)

3

-

:>m2(m2+22—1(m2+2) =0
Sm-1)m+2)=0=>m==+1
s Letm=1

Ly=x+4

Contact point on parabola

R( 48 j =R(4,8)

48
m? ' m



15.

16.

17.

for contanct pomt on circle solve
y—x+4andx +y°=8

X +gx+4) =8

= 2x +8x+8—0:x +4x+4=0
é(x+2) =0=x=-2

LYy=-=2+4=2
Q=(22)

QR®= (J(4+2)%+(8-2)%)> =36+36="72

Option (2) is correct.

Equation of plane passes through the points (-1, k, 0),
2k -1),(1,1,2)is

x+1 y-k z x+1 y-k z

2+1 k-k -1-0/=0=] 3 0 -1=0

1+1 1-k 2-0 2 1-k 2

>+ [1-k-Wy-k6+2)+2(3-3k=0
=>0-kHx-8y+(B-3kz+(1-k+8k=0
=>0-kHx-8y+@B-3kz+(1+7k=0 ()
Given equation of line is

1
x—17y+57z+1
1 2 - 1 T
Since plane is parallel to line
11—k +1(-8)-1(3-3k) =
=>1-k-8-3+3k=0
=-10+2k=0 =k=5

K*+1  25+1 26 13

N , = = =—
oW k-1)(k-2) 4x3 12 6

Option (4) is correct.
f(x)=~3-x+~+2+x

For domain
3-x>20=>x<3
24+ x20=>x2>2-2
Domain = [-2, 3]

-1 1

= "o
1 1

T 2rx B-x

f(-2)=3+2+0=+/5

f3)=0+2+3=15

- Range = [5,4/10]

Option (2) is correct.

z+1

-1 2y+1

33—x:2+x3x:%

Given differential equation is

ay _ x2 +3y2
dx 3x2+y2

Lety = vx
Y oypx o
dx dx

18.
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xdv -1-30%-30-0°
dx 3+ 02
3+0% 1

= v =—|—dx

'[ v° +30% +30+1 Jx
:f ¢ +33dv:—1nx+C

(v+1)
Letv+1=t=do=dt
I(t 1) +3 =-Inx+C

2 2t+4

J.—dt—fl nx+C

1 2 4
SI(;—?+Fjdt=—lnx+C

:>lnt+%—£:—lnx+C

12
2
=>In(l+v)+ - 2:flnx+C
1+v (1+0)
2
(y+x) 2x =-Inx+C
x x+y (x+y)’
2
S>In|x+y|-Inx+ x % =-Inx+C

Xty (x+y)
2x(x+vy)— 22 _
(x+y)
2xy _
(x+y)*
Using y(1) = 0, we get

=In(x+y)+

=In(x+y)+

In(1+0) + - —¢ =c=0
(1?

So, the solution is:
2y _
(x+y)°
Option (2) is correct.
Since both curve intersectaty = 1
a4+ 2bx +c=0 (i)

dx* + 2ex +f=0 ..(ii)
Given thata, b, c are in G.P

In(x+y)+

= b =uac

From equation (i)

D = 4b*— 4ac = dac — 4ac = 0
So, roots are equal.

...(iii)

- Sum of the roots = —
a

-2b -b
D>ot+toa=—">20=—
a a

-b
Since, o =— is also root of equation (ii)
a

2 2
d(_—b) +2e[ j+f 0= db——z—be
a

:de—Zabe+af=0:>db2+af=2abe

af  2be
= dac + a’f = 2abe = b2+b7_b2

+f=0
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19.

20.

21.

ac ac b a ¢ b
. E,E,i are in AP,
a b c

de of 2 _d f 2

Option (1) is correct.
Given that
P : Thave fever

Q : I will not take medicine

R : T will take rest

Statement: "If I have fever, then I will take medicine
and I will take rest", is

—>(~Q AR)
=~Pv(~QAaR)
=(~Pv~Q)a(~PVR)
Option (2) is correct.
x= (843 +13)'3 =17C(843)"% + 17y (83)"* 13!
+o..+ 13C131313
X' = (83 -13)"° =13 (843)" —13c1<8f 213!
- B¢ ,13"
wx—x=2[PCy(83)* 13" + 13C3(8\/— 10 133

13 13
.+ 7C;3137)
So, x — x' is even integer, hence [x] is even.

y=(N2+9) =°Co(7v2)’ + °Cy(742)%.9

..+ °C,9’
v =732 -9)° =9C(72)° - 7C; (742)8 .9 +
+..-°C9’

y—y =2[°C(732)2.9+7C5(742)09% + ...+ 9C497]
So, y —y'is even integer, hence [y] is even.
o [x] + [y] is even.

Section B

Correct answer is [158].

i ]k
The direction vector = |1 3 -2

1 -1 2
=i(6-2)-j(2+2)+k(-1-3) P (538
—4i —4] -4k
~.Equation of line L is
x-2_y-3 z-1

! 2 b 3 - 1 M -
rma Y=oz,
1 -1 -1

=>x=A+2,y=-A+3,z=-1+1
MA+2-A+3,-A+1)

D.r of PM are <A-3,- A, - A-7>
PMLL
LIA=-3)-1(=M)-1(-2-7)=0
S>A-3+AX+A+7=0

:3k+4:0:>7\:—§

M[28.7)
3 3 3

22,

23.

24.

2 2 2
MP? = [5—%) +(3—§j +(8—Z)
3 3 3

2 169 16 289 474
o0t =t =+ ==
9 9 9 9

3x474

=302 = =158

Correct answer is [14].

_oe e Ll 1
P=" 666
1 1 5 4 5
q_Cl ,X,x, —X—=—
6 6 6 6 3! 54
1
P_6 _9_m
g 5 5 =n
54

Nowm+n=9+5=14
Correct answer is [24].

Since, OC is perpendicular to both CP and CQ

- PQ is a diameter,

Area of AOCP = @
= %CPXOC = g

= CPxy(v2)? +(v3)? =35
= CPx+/5 =+/35 = CP=y7
Radius = /7

In AOCP

OP? = OC* + CP?
=a?+b=5+7=12

Similarly a3 +b3 =12

caf +a3 +bf +b5 =12+12=24

Corrgct answer is [25].

y2x =y =x ..(i)
y>(1-x=y=(1-x" ...(ii)
y<2x(1-x)=y=2x(1-x) = 20— 2% ...(iii)
1
— ol x2_ _=
y (x X+ 4)
2
~y-teafs-1)
2 ...(iii)
from (i) and (ii)
2 2
=(1- -
X¥=>01-x" =>x 5
From (i) and (i) Y
X =2x - 2x°
=>x= 0,% 34
3 /N
From (ii) and (iii) X b 112
(1-x)*=2x—2x* 323\
x=1,— Y

3



JEE (MAIN) Solved Papers [\l .y (et

Required area 1 1
1 2 .'.a:—EandB:E
= '[12{(235—sz)—(l—x)z}dx+If’(2x—2x2)—x2}dx 1 1
N = Now, f-a==—+=-=1
3 1 2 2 2 2
A 2 L= x)° |2 , 23] B3 28. Correct answer is [13].
B _T 3 1+ Yoy 1 -5ax+1=x"—ax-5
< - = -bax +ax=-5-1
2 3
30 = —4ax = -6 3x=2—a
24x27 3 3
Now, 540A = 540 x =25 2a 2a
25. Correct answer is [151]. = 2 2 +1=0
First common term = 11 9 15 13
For common difference of the AP = 12 T, Ty
=L.CM.of {4,5} =20 2 2x9 9
© AP:11,31,51 ..... =0 T3 2%
Tg=11+ (8-1)20 = 11 + 140 = 151 e 3 3
26. Correct answer is [432]. V26 @
 fim.n) = f(m) . fn) I p=13 »
Putm =1landn =1 . f)rrect answer is [23].
B ) N s Given that
f) = (f1)"=(f1))"-f1) =0 1
=) [f1)-1=0 x50 =12 = x =125
=>fl)=1 , % 5
fO) =f3).f3) = (f(3)) y'=18=y=18
ie, f(9)=Tor3 cox+y=120+18"
s Total function =1 X6 X2 X 6 X 6 X 1 =432 Ly (250 " 350)
27. Correct answer is [1]. =G5+ 1)50 [(22)25 + (32)25]
1—cos2x = (25k; + 1) [4® + 97
— |vsec2x—ldx=|,|——dx (25 ky
-] J \ cos2x = @5k + 1) [6-1)7+ (10-1)7]
[ [ 2y kA D D3 R 25k
- = 1 2 37
2eos?x 1" VZCOS 1 = 25k +1)[25k-2]
Let+/2 cosx =t = —/2 sinxdx = dt = 625k ky— 50k; - 25k -2
1 o = 625 k,— 50k, + 25k — 2
I:_Iﬁdt:_ln“-i_ t —1|+C =25[25k4—2k1+k]—2
-1 Remainder = 25 — 2=23.
=-In| V2 cosx +42cos? x -1 |+C 30. Correct answer is [240].
=-In| J2 cosx +/cos2x |+C For odd numbers unit place contain 1, 3, 5.
1 Case 1: When unit place is 1
= ——In(~/2 cosx +/cos2x)? +C 6! 720
2 Total numbers = —— =——=60
1 2 3120 12
= —=In|2c0s x + 08 2x + 2+/2 cos x~/cos 2x | + C
2 Case 2: When unit place is 3
:7%111|1+C052X+C0$2x+2\/5\/C052x x| 1+cos2x — |+ Total numbers = g=@:120
31 6
= —%ln |1+ 2cos2x + 24/cos2x(1 + cos2x) | +C Case 3: When unit place is 5
6!
1 1 Total numbers = — =60
=—n cost+E+,/Cos2x(1+cos2x) +C 32!

Hence total numbers = 60 + 60 + 120 = 240

=aln +C aa

cos2x + P+ /cost(l + cos%x)




