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NDA II 2016_Mathematics
Total Time: 150

Total Marks: 300.0

Section A

Solution 1
The number of different numbers of the form % are :
Ifp=1,9g=1,23,4,5,6

p=2,9=1,35,

p=3,q9=1,245,

p=4,9=135

p=549=1,234,6

p=64g=1,
Total different numbers =6 + 3 +4 +3 +5+ 2= 23
So, the cardinality of the set S is 23.
Hence, the correct answer is option B.
Solution 2
Given: ¢ > 0 and 4a + c < 2b then,
Forx =0, f(0) =a(0) + b(0) +c=c>0
Forx =2,f(2)=a(2)2-b(2)+c=4a-2b+c<0
So, f(0) > 0 and f(2) < 0
Thus, there is root in the interval (0, 2).
Hence, the correct answer is option A.
Solution 3
A={x2+6x-7<0}
A={(x+7)(x—-1)<0}
A={-7<x<1}
B ={x?+ 9x + 14 > 0}
B={(x+7)(x+2)>0}
B={x<-7o0rx>=-2}
ANB = (z€R: —2<z<1)
A/B = (z€R: —7T<z<-2)
Thus, both 1 & 2 are correct
Hence, the correct answer is option C.
Solution 4

~1
_ n 1
det of [(zA) } ="
-t 3 1 8

det of [(2A) } =2 xz=3
n: order of matrix A
n=3
Hence, the correct answer is option C.
Solution 5
W' = (w?’)s3 *w=w (o =1)
W20 — (w3)66 * 22 (ws _ 1)
G0 = () =1 (P = 1)
W0 20 B0 =y 4 W+ 1=0 (.- As the sum of cube roots of unity is always zero)

Hence, the correct answer is option D.

Solution 6
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Let z=2+1y

o ozl oxdyl (e—D)+Hy _ [(x=1)Hyl[(e+1)—iy]
241 T xHy+l T (xHl)+Hy | [(x+1)Hy][(x+1)—iy]
1 x4y -1+2i
= z =* yz y
z+1 x24y242x+1
z-1) _ 24yl
= Re (z+1) T ox2byie2x+l 0

P+y?-1=0

Now, zz :(x+iy) (xfiy)
2z =x2+y2-1=0
77 :X2+y2:1:\z\2

= [z’ =1

Hence, the correct answer is option D.

Solution 7
a h g
[z y z]{h b f
g fc

=laz+hy+gz hz+by+ fz gz + fy+cz]

Hence, the correct answer is option D.

Solution 8

If there are n distinct points in a plane, out of which m are collinear then the number of the triangles formed ="C,; — ™C,

There are 15 points in a plane out of which n points are in same straight line, so number of triangles are = "C, — ™C,;

15C, — "Cy = 445

B ol _
12!x3! (n—3)!x3! 445

455 — "C,y; = 445
="C; =10
=n=>5

Hence, the correct answer is option C.

Solution 9
Given:

(VB i\ v\
Z*(TJW) + <T - 3)

—(cos30° +sin30°)""" + (cos 30" — sin30°)"""

=[cos (30 x 107)" + sin (30 x 107)°] + [cos (30 x 107)° — sin (30 x 107)°]
(Using DeMoivre’s Theorem)

=2cos (30 x 107)°

Clearly, z is purely real.

Hence, the correct answer is option A.

Solution 10
2?2 —2kz+ Kk —4=0
(z—k)’—4=0

(z—k-2)(x—k+2)=0

so the two roots of this quadratic are :
r=k+2&z=k—2

now these two roots lie between (737 5)
=k+2<5and k—2> -3

=k<3and k> -1

=>-1<k<3

Hence, the correct answer is option D.

Solution 11
2+4)zl=0 ... (4)
=22 =~
= [ == lall = |-1] 1|
= [2* = 2]
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2
= 2" =4l
= |2l* — 12| =0
=2 (2l =1) =0
=|zl=0o0r |2|=1

Putting |z| = 0 in (i), we have
22=0=2z=0

Putting |z| = 1 in (i), we have
Z2Z+1=0=z=+4%

Therefore, the given equation has three distinct solutions.

Hence, the correct answer is option C.
Solution 12

Let a be the first term and r be the common ratio of the G.P.
Now let 27, 8 and 12 are the pth , gth and the tth term of this G.P.

2 =a(rP ...l (1)
8=a(m’t ... (2)

12=a@" (3)
Now, 27 x 8% = 123

Using (1) (2) & (3)
o) (o)) = (o))
() () = ()

p—1+2¢—2=3t-3
p+2¢—3t=0

Thus, we see that the given equation can have infinite solutions.
Hence, the correct answer is option D.

Solution 13

R ={(1,3)(1,5)(2,3)(2,5)(3,5)(4,5)}

Domain = {1, 2, 3, 4}

Range = { 3, 5}

R = {(3,1)(51)(3,2)(5,2)(5,3)(5,4)}

Domain = {3, 5}

Range = {1, 2, 3, 4}

RoR"! = {(3,3)(3,5)(5,3)(5,5)}

Hence, the correct answer is option C.
Solution 14

A number is only divisible by 3 when the sum of its digits is divisible by 3 too.

We have five digits 0, 1, 2, 3, 4 and we have to form a five digit number without repetition so all of them need to be used

but the sumis 0+ 1 + 2 + 3 + 4 = 10, which is not divisible by 3.
So no such number can be formed.
Hence, the correct answer is option D.

Solution 15

Expanding the above summation

_ a7 51 50, 49 48 47
=40, + 20 +7°Cy + V0, + 0, + H'Cy
— (4703 + 4704) + 4803 + 4903 + 5003 + 5103

= (8¢, +8C,) + 20y + 0y + 50, (as "Cr+ "Cpyy =

— (4904 + 4903) + 5003 + 5103

_ (5004 + 5003 ) + 5lc3

— 5103 + 5104

— 5204

Hence, the correct answer is option A.
Solution 16

n+lcr+1

)

Page 3 of 32



S, = 5 (a+1)
Sa+tz+ty+z+b=3(a+b)
=a+b+15=35(a+b)

=a+b=10
Now for the H.P.
1,1, 1 1, 151 1
a+p+q+r+b*2<a+b)
1
b

3(a+b) _ 10
ab T 3
3x10 _ 10
= T3
=ab=9

Hence, the correct answer is option B.
Solution 17

S.= T(a+l)
=at+z+y+z+b= %(a+b)
=a+b+15=13 (a+b)

=a+b=10
Now for the H.P.
1,1 ,1,1,1_5

)

S

CIEEPN

)

1 1 5 5 (1
2E+E+E—EG+

3(a+b) _ 10

ab T 3
3x10 _ 10

ab 3
=ab=9

Now there are two possibilities
a=landb=9ora=9andb=1
whena=1andb =9

a+4d=9
1+4d=9
d=2

fora=1andd=2
x=3,y=5andz=7

Whena=9andb =1
a+ad=1
9+4d=1

d=-2

fora=9andd = -2
x=7,y=5andz=3
In both cases xyz=7 x5 x 3
=105
Hence, the correct answer is option B.

Solution 18

a, x, y, z, b be in AP, where x + y + z = 15. Also, a, p, q, r, b be in HP, where p’l +q '+ rl= 5/3.

So,ab=9anda + b = 10.

We can eitherhavea =1andb=9ora=9andb = 1.

Now a, p, g, r, b are in H.P
Witha=1and b =9,
So1,p, g, rand9 arein H.P
%,%,%,; &% are in A.P.
=1+(5-1d=9

1
Trag =9
—2
=d=
14 2 _ 71
Andpfl 9=
9
p=
1_7_2_5
¢ T 9 97 9
9
q=5
1_5_2_3
T 9 9 9
7':g

243
35

PXGXT = %x%x%:
Hence, the correct answer is option C.
Solution 19

a+5d=2andd>1

(+y+z=15)

(z+y+z=15)
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Now the product of a;, a4 and as need to be greatest
a x (a + 3d) X (a + 4d> = greatest

a+ 5d=2 =a=2-5d

Product (p) = a x (a+3d) x (a+4d) = (2-5d) x (2 5d+3d) x (2~ 5d+ 4d)
Product (p) = —10d® + 34d* — 32d + 8

P _ 15d2 — 34d—16 =0

dr
(5d78)(3d72):0
d=%or§

2

3 is not posssible as z >1

8
so,d:g

Hence, the correct answer is option A.
Solution 20
a+5d=2andd>1

Now the product of a;, a4 and as need to be greatest

a x (a + Bd) X (a + 4d) = greatest

a+ 5d=2 =a=2-5d

Product (p) = a x (a+3d) x (a+4d) = (2—5d) x (2—5d+3d) x (2 - 5d+4d)
Product (p) = —10d® + 34d* — 32d + 8

% 1542 —34d—16=0

£

EBd—8)<3d—2) =0

8 2
=35 T3
% is not posssible as z > 1
8
so, d = ¢

a=2-5d

—9_5(8) = _
a=2-5()=-6
Hence, the correct answer is optin B.
Solution 21

Given:
z+1 2z 3z

ar® +bx? +cx+d=|2c+3 z+1 T

2—2 3z+4 bz—1
Differentiating both sides, we get

1 2 3 z+1 2z 3z z+1 2z 3z
3az’ +2bz+c=|22+3 x+1 z |42 1 1 |[+[2z+32+1 =z
2—2 3z+4 5z—1 2—z3x+4 5z—1 -1 3 5

To find the value of ¢, put x = 0 in the above equation. We get,

12 3 10 0 1 00
c=(31 0 |+|21 1|+|13 10

24 -1 24 —1 -13 5
=c=[1(-1) = 2(-3) +3(10)] + [1(—5)] + [1(5)]
=c=35-5+5=35

Hence, the correct answer is option C.
Solution 22

Given:
z+1 2z 3z

ax® + b’ +cx+d=[22+3 z+1 z

2—z 3z+4 5z—1
Put x = 1 in the above equation.
2 23

a+b+c+d=5 2 1
17 4
=2(1) — 2(19) + 3 (33)
=63

Hence, the correct answer is option B.
Solution 23

Sum of all the interior angles of a triangle = (n — 2) x 180°
sum of the A.P.
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Sp=1%[2a+(n—1)d] = (n—2) x 180°

a=120",d =5

= 2[2x120°+ (n—1) x5°] = (n—2) x 180"
=n?—25n+144 =0

= (n-9)(n—16) =0

n=29or 16

when n = 16

Ty = 120° + (16 —1) x 5° = 195° which is not possible

Son =9 is the only correct answer

Hence, the correct answer is option (A)

Solution 24

Sum of all the interior angles of a triangle = (n — 2) x 180°

sum of the A.P.

S, =%[2a+ (n—1)d] = (n—2) x180°

a =120°,d = 5°

= 5 [2x120°+ (n—1) x5°] = (n—2) x 180°
=n?—-25n+144=0

= (n-9)(n—-16) =0

n=9 or 16

when n = 16

T = 120° + (1671) x 5° = 195° which is not possible

So, n =9 is the only correct answer.

Forn =9
Tg = 1200 + (9 — 1) x 50
= 1600°

So the largest possible angle is 1600

Hence, the correct answer is option A.

Solution 25
6]
m =
01
[0059 0 ]
= mcos 0§ =
0 cosf
%)
n=
-1 0
i [ 0 sin 9]
= nsin 6 =
—sinf 0
. {cose 0 ] [ 0 sine]
mcos § — nsin § = —
0 cosf —sinf O

sin § cos 6

_ [cos 6 —sin 0}

|mcos @ — nsin 6] = cos® § + sin®> = 1

Hence, the correct answer is option C.

Solution 26
cos 0 —sinf 0
f(0) = |sin 6 cosf 0
0 0 1
cos ¢ —sing O
f(¢)=|sin ¢ cosp 0
0 0 1
cos@ —sinf 0] [cosep —sin¢
fO)x f(¢)= |sin@ cos® 0] [sin ¢ cos ¢
0 0 1 0 0

0
0
1
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cos @ x cos o+ (—sin ) xsin ¢+0x0 cos @ x (—sin @) + (—sin 0) x cos ¢ +0x 0 cos @ x0 + (—sin @) x0 + 0x1

F0)x f(¢) = sin @ x cos ¢ + cos 6 x sin ¢+0x 0 sin 6 x (—sin @) + cos @ x cos ¢+ 0 x 0 sin @ x0 4+ cos 6x0 + 0x1
Oxcos o + 0xsingp+1x0 0x (—sin ¢) + 0xcos p+1x0 0x0+0x0+1x1
cos Ocos p — sin fsin ¢ — cos Bsin ¢ — sin fcos ¢ 0
FO)x f(¢) = sin fcos ¢ + cos fsin  —sin Osin + cos Ocos ¢ 0
0 0

cos(@+¢) —sin(0+¢) O
fO)xf(¢) = |sin(0+4¢) cos(@+¢) 0| = f(0+9¢)
0 0 1

So, statement 1 is correct.

|£ (8 +¢)| = cos® (8 + ) +sin® (0 +¢) =1

So, statement 2 is correct as well.

f(x) = cos2x + sin?x = 1 which is a constant funtion, neither even nor odd
So, statement 3 is incorrect.

Hence, the correct answer is option A.

Solution 27

The given system of equations can be written as
X+y+z=8

X-y+2z=6

3x-y+5z=k

1 1 1 T 8
or, (1 —-1 2 y|l =16
3 -1 5 z k

or, AX = B, where
1 T 8
A=|1 -1 2|, X=|y| &B=16
3 -1 5 z k
Now, |A| = 1(-3) - 1(-1) + 1(2) =0

So, the given system of equations is inconsistent or it has infinitely many solutions according as (adj A)B # O or, (adj A)B = O respectively.

3 1 217 [-3 -6 3
Now, (adjA)=|-6 2 4| =|1 2 -1
3 -1 -2 2 4 -2
1. For k=15,
-3 -6 378 ~15
(adj AB=1| 1 2 —-1||l6|=] 5 |#0
2 4 -2 [15 10

Therefore, the given system of equations is inconsistent for k = 15.
So, Statement 1 is true.

2. For k = 20,
-3 -6 3 8 0
(adjAB=1] 1 2 -1 6|=(0[=0
2 4 =2 20 0

Therefore, the given system of equations has infinitely many solutions for kK = 20.

So, Statement 2 is true.

3. For k=25,
-3 -6 3 8 15
(adjAB=1] 1 2 -1 6|=|-5[#0
2 4 =2 25 -10

Therefore, the given system of equations is inconsistent for k = 25.
So, Statement 3 is false.

Hence, the correct answer is option A.
Solution 28
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AZB ;1] ©r= [—i 732]
\A\:37(72) -5 & |B| = ,4,(,3>

Al {3 1] & B-le_1 [—2 —3]
-2 1 1 2

R Py | A
w3 (O]

5
5

-1

ol

w

)
-
ol ) [

Also, |AB|=0—-5=-5
—~1
SJ0 =5
AB|) == A1B!
( ) 5 [71 3] 7

Hence, the correct answer is option D.
Solution 29

1
7] 1 [-10 61
8 5

S

xln(%).ylu(xz)z. Zln(i) —yilny
Taking log on both sides,

—~n [Xm ({)] il [yln (xz)2:| ‘o [Zln (;)] = I [y*=Y]
W) mx +2h )y + o (5) nz] = 4y

élnx[lnyf 1nzi| +21ny[h1x+ lnz} 4+ Inz|Inx — lny] :4[1ny]2

=3Inx+ Inz=4Iny

Inx+lhx+lnx+Ing

= 4 =Iny

So, In y is the arithmetic mean of In x, In x, In x & In z

Hence, the correct answer is option B.
Solution 30
Dividing 235 by 2

Given decimal
number
235
117
58
29
14
7
3

1

Remainder

NNNNNN
=1 =1

So (235)10 = (11101011)5

Hence, the correct answer is option B.

Solution 31
For real roots, D >0

2
= (1 - 2a2) - 4(1 - 2a2) >0
=4a*+4a2-3>0
= (2a2 - 1) <2a2 + 3) >0
2 1

=a" >,

or a2 < %3 which is not possible
Hence, the correct answer is option D.
Solution 32
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wt <1
o+
(aB)*
(a+ﬂ)2—2aﬂ
(ep)’
Now comparing with the quadratic

Sat+f="L= (172112)

:>a,6:§:(172a2)

substituting these values

4a*~1
4a'—4a?+1

= 4a* -1 < 4a* —4a’>+1
= 4a? <2
= a2<%

= <1

= <1

= <1

Hence, the correct answer is option A.
Solution 33
1+w+tw?=0 & ®=

1
14+w? —w 1 _ 1 w? w? w?
:>\/1+w7~/—w27\/:7 w X TN T 1 =v
o8}

Hence, the correct answer is option B.
Solution 34

Number of students who failed in Physics = (100 — 70)% = 30%
Number of students who failed in Chemistry = (100 — 80)% = 20%
Number of students who failed in Mathematics = (100 — 75)% = 25%
Number of students who failed in Biology = (100 — 85)% = 15%

Clearly,
Number of students who failed in all the four subjects = 15%

Hence, the correct answer is option C.
Solution 35

For infinite solutions

adjA|B=0
23 5 9
where, A= |7 3 —2| and B= |8
23 A I
3A+6 15 — 3\ —-21
adj Al = |—(TA+4) 2x-10 39
15 0 —15

For infinite solution, [ adj A [B=0

3A+6 15 — 3\ —-21 9 0
= | —(TA+4) 22 —10 39 81 =10
15 0 - 15 Iz 0

p=9and A=5

Hence, the correct answer is option B.

Solution 36
For unique solution
|Al #0
23 5
where, [A] = |7 3 —2| #0
23 A
= [Al=20BX\+6)—-3(TA+4)+5(21—-6) #0
=X #£5

p can take any real value.

Hence, the correct answer is option C.
Solution 37
We have to form 4 digit numbers using 0,1,2,3,4,5,6,7,8,9
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Last digit can be filled in = 5ways (1, 3,5,7,9) odd number
First digit can be filled in = 8 ways (excluding 0 and one odd number taken for last place)

Now 2 digits are already taken for first and last place and 8 digits are left.

2nd place can be filled in = 8 ways
3rd place can be filled in = 7 ways

Total = 8 x 8 x 7 x 5 = 2240 numbers
Hence, the correct answer is option C.
Solution 38

LHS forms a G.P. with a=1 and r = ;
Using sum of G.P.

1

on 1
= ‘1 <2-1%
72

1 1
=2- 55 <23
= 2"l <1000
29 = 512 & 2% = 1024
=>n—-1=9
=n=10

Hence, the correct answer is option C.
Solution 39

For the equation 222 +3z —a =0
Roots are —2 and 8

Sum of roots is —2+ﬂ:’73:>ﬁ:é

Product of roots is — 2(ﬂ) = =sa=2

Hence, the correct answer is option C.
Solution 40

For the equation 222 +3z —a =0
Roots are —2 and 8

Sum of roots is 72+,6:’73¢ﬂ:%

p=1
= 3, 2, 2m form a G.P.
2 _ 2m
=>5=5
_ 2 _ 2
émfﬁf2><1
=>m=4

= Bym=14xVi=1

Hence, the correct answer is option A.
Solution 41

Given: sinA + 2sin2A + sin3A

= sinA + sin3A + 2sin2A

We know sin & + siny = 2sin szcos
So, 2sin2AcosA + 2sin 2A

= 2sin2A(cosA + 1)

= 2sin 24 (2 cos? ‘;) ( cos 2z = 2cos’ x — 1)

S
2

24

= 8sin Acos Acos® § (. sin2z = 2sinz cos x)

Hence, the correct answer is the option C.

Solution 42

z =sin 70°.sin 50° and y = cos 60°.cos 80"

= zy = cos 60°.sin 70°.sin 50°. cos 80"

.sin (90 — 20) sin (90 — 40). cos 80° “ sin (90 —z) = cos z
= xy = 5cos 20°.cos 40°. cos 80°

= xy = 3cos 20°. [% (cos (40° 4 80°) + cos (80° — 40°))]

=Ty =

SIS

=y = %cos 20°. [% (cos120° + cos 40°)]

=y = %c0520° [% X (%1) + %cos40°]

= zy= ;00520° [;1 + ;COS40°]
= zy= ;100520" + ;cos20° cos40°

= zy= %cos20° + é [% (cos60° + cos 20°)]
=y = %lcos20° + 1%3 + %cos20° = %6
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Hence, the correct answer is the option A.

Solution 43

Given,

sinf; + sin 6y + sinf; + sinfy = 4 .. (3)

the RHS =4 is only possible when each term is 1, i.e each term is equal to
its maximum value.

= sinf; = sinfy =sinf; =sinfy =1

=6, =0,=03=0,=90"

Now,

cos by + cos 03 + cos b3 + cos By = [cos 90°] x 4 =0

Hence, the correct answer is the option A.
Solution 44

To find value of [1 + cos %] [1 + cos 3?«] [1 + cos %"} [1 + cos %"]

I _ T = s
cos T = cos [77 s] = —cos §
and cos 58" = cos [wf 3;} = —cos 38”

So, [1+cos %] [1+COS ‘%’} [1+cos %"] [1+cos %] = [1+cos %] [1+cos %«] [1 — cos ‘%’} [1 — cos %]

a2 T 23] s 2w 23w
= [1 cos' S][l cos 8}7sm g-sin” ¢

i [2 sin? %.2 sin? %}
[(1 — cos %) (1 — cos %")] ( 1 — cosf = 2sin® g)
(6~ 26+

Hence, the correct answer is the option D.
Solution 45

-

P

Given, z= zcosf + ysinf

2 — 22 cos® § 4 y?sin’ 0 4 2zy sin fcos b

z
= 22y sinfcosf = 2% — % cos? 0 — y%sin @

Let M= (acsin(}'fycosé‘)2

= M = a?sin* 0 4 y? cos® § — 2zy sinfcos f

= M = a?sin’ 0 + y? cos?  — [22 — 2? cos? 0 — y* sin® 0]
= M =2? [sin29+ cos® 0] +y* [sinzﬂ-ﬁ-cos2 6] — 2*
= M=2>49y> -2

Hence, the correct answer is the option A.

Solution 46
cos (2 cos™! (0. 8))
= 2cos? (cos ™1 (0.8)) — 1 "+ cos 2A =2cos? A -1

= 2 [cos (cos™* (0.8)) cos (cos ™ (0.8))] — 1
=2[(0.8)(0.8)] —1

=2(0.8)" -1

=1.28—-1

=0.28

Hence, the correct answer is the option D.
Solution 47
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Let height of hill= H

Horizontal distance between building & hill = d

tan g :%ﬁd: ta.I:q = Hcot q
tan p = —(H;h) =d=(H—h)cotp

From (1) and (ii)
Hecot g = (H — h)cot p

heot
H= -
cot p—cot q

Hence, the correct answer is the option B.

Solution 48
J;I
— |
X
sin 18" = V>

2
w2:427(\/571)
22=16—-5—-1+25
=2z =110+2V5

= cos 18" = 1012\/5

= 2cos?9 — 1= ‘/10:;72\/5

cos?9 — 4+\/1§+2\/5

= cos? (90° — 81°) = @

= sin?81 = 7“”;”2“3

= sin?g1" = SHAVIORS

16

On squaring option A

-2cos? § —1 = cos 20

Hence, the correct answer is the option A.

Solution 49

;

\45 ,/’\w ]
D, <. B
— } > >

In A ABC,

o — 150 — 150
tan 60° = - =z = NG
In A ABC,

o _ 150
tan 45° = =ty
=z +y=150

— Cr— _ 150
=y =150 —z = 150 NG
_ V31
= y=150 ( % )

Speed (m/ hr) = % _

150 m

150(\/3 1)

V3

% =500 (1)

Hence, the correct answer is the option B.

Solution 50

we get (i) as the result.
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Let N — 1—tan 2° cot 62° _ 1—tan 2° cot(90— 28)°

tan 152° — cot 88" tan (180—28)° — cot (90—2)°
_ 1-tan2'tan 28" _  [1-tan 2 tan 28°
= N= tan(—28) —tan 2° [ tan 2°+tan28° ]
— 1 -1 = _
=>N= tan(2+28)° ~ tan 30° \/g

Hence, the correct answer is the option B.
Solution 51

Let ABC is an equilateral triangle with A (O, O) and B (3, \/?:) and C (z, y)

AB:,/(3—0)2+(\/§—0)2=\/W=\/E

Upon taking option C (O, 2«/5)

CA= [0+ (2\/5)2 - V2

CB=\/(0—3)2+<2\/?_)—\/?_,)2=\/E

If the third point was C <3,7\/§) then,
CA:\/(3—0)2+(—\/§70)2:«/W:\/E
CB= \/(373)2+ (7\/37 \/5)2 = \/0+ (72\/5)2 VT

Thus, both the points (0, 2\/3) and (3, 7\/5) can be the coordinate of the third vertex.

.. Both options A and B are correct

Hence, the correct answer is the option C.
Solution 52

Equation of the line segment joining (17 1) and (2,3)

y-D=35(@-1
y—1=2(x-1)
2r—y—1=0 = y=2zx-1
Slope =2

and so the slope of the perpendicular to this line segment will be —%

Since the perpendicular is bisecting it , so it will pass through its mid — point

Coordiantes of midpoint of given line will be : (%, %) or (%, 2)
So, the equation of perpendicular bisector is :

(=)= e 1)

=4y—-8=-2z+3

=2rx+4y—11=0

Hence, the correct answer is the option A.

Solution 53

The intersection of the lines z —y=4 and 22 +3y+7=0

Solving the above two equations we get £ =1 and y = —3

. Center of circle is C(l,*?))
The radius will be distance between center and the point (2,4)

r= (271)2+(4+3)2:\/1+49:5\/§unit5

Hence, the correct answer is the option D.
Solution 54
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2
z? y

Suppose equation of hyperbola is T E= 1

bZ
Latus Rectum = 8 = 222 = b =4a
Also, b? = a? (ez — 1)
2 3)2
=4da=a [(%) 71]
=4=a [% - 1}

;»4:a[§];>a:5

. a2=25
Using a =5 in (1) we get,
B =4x5=20
2
Equation of Hyperbola will be ,%; - 12/70 =1

Hence, the correct answer is the option A.
Solution 55

|z +y| =2

Sc+y==32

= z+y—2=0 and z+y+2=0

Clearly the two equations representing two distinct lines are parallel.

Accoring to the question (a,a) lies between the two parallel lines and

must also lie on line z =y as the coordiante is (a,a)

Intersection point of line x =y with the two parallel lines and putting z =y =a
gives the range of —1 <a <1, however (a,a) lies between the two parallel

lines and should not lie on it , therefore the range of a is

()

—1<a<1 which can also be written as |a| < 1.

Hence, the correct answer is the option C.
Solution 56

The intersecting lines are z +2y =25 and 3z + Ty = 17
On solving for z & y for the two intersecting lines we get, z =1& y=2
Equation of perpendicular line is 3z + 4y = 10.

-3 1
=Y= 4w+40
3

Slope = -

Then slope of line that will be perpendicular to 3z + 4y = 10 will

have slope % .

Equation of line passing through (1,2) and having slope

(2= 1)
Jy—6=4z —4
4 —3y+2=0

Hence, the correct answer is the option D.
Solution 57

Distance of a point (xl,y1> from a line ax 4+ by +c =0 is given by

d= az1+byi+c
Var+b?
8a+6b+1
Here, d = |%20 1) — 1
V87467

= |8a+6b+1| =10
= 8a+6b+1==+10
= 8a+6b+1=10 & 8a+6b+1=—10
= 8a+6b—9=0 & 8a+6b+11=0

Conditions 2 and 3 are correct.
Hence, the correct answer is the option B.

Solution 58
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Ellipse is 92% 4 16y> = 144 (1)

12—4y

and line 3z +4y =12 =z =—

12-4y
3

Using =z = in (z) to find the point of intersection

12 4y
3

2
:>9( ) 11642 — 144
= (12 — 4y)* + 16y% = 144
= 144 + 16y* — 96y + 16y> = 144
=32y — 96y =0
¢32‘y<y—3) =0
y=0o0ry=3

Fory=0; =4 so the point will be (4, O)

Fory=3; x =0 so the point will be (0, 3)

" Length of chord = 4/(0—3)° + (4 —0)> =9+ 16 = v/25 = 5 units

Hence, the correct answer is the option A.
Solution 59

The given line passes through (73,5) and (2,0).

Equation of a line passing through two points is

mu—(22) (=)

= (v=9) = (55)(=+9)

>y=—-z+2 . (1)

Slope = m = —1

and slope of perpendicular line will be % =1

So equation of line passing through (3,3) having slope equal to 1 is
(y73) :1(173)

=y=z

From equation (1) we get,

y=-x+2
r=-z+2
z=1 and y=1

Hence, the correct option is answer D.
Solution 60

Here, b? = a? (62 - 1)
a =1b for rectangular hyperbola

= :b2<e2 . 1)

=>e-1=1
=e2=2
ﬁe::t\/ﬁ

e>1s0,e= \/5

Hence, the correct answer is the option A.

Solution 61

Let Q(zl, Y1, zl) be the image of the point P,

The direction ratios of PQ are (3, —2, 2)

The equation of line PQ is Zgz = y%zl = z;i =t

Coordinate of any point on the line PQ is (3t —2, —2t+1, 2t —5)
Let @ (3t—2, —2t+1, 2t —5) be such a point

Given : P(—2, 1, —5)
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Let M be the midpoint of PQ, M — (%7 .t t75)
Since M lies on the plane 3z —2y+2z+1=0
So,3(3;72>72(7t+1)+2(t75)+1:0

=Tt-17=0

St=2

So, coordinates of Q are (4, —3,—1)

Also the midpoint of PQ is M, = (1,71,73)

L PQ= /(-2 -4 + (143 + (-5 + 1) = V68
= PQ = 2+/17 which is greater than 8.

Thus, all the three statements are correct.
Hence, the correct answer is the option D.

Solution 62

Let Q(zl, Y1, zl) be the image of the point P,

The direction ratios of PQ are (3, —2, 2)

The equation of line PQ is z;rz = y:; = 125 =t

Coordinate of any point on the line PQ is (3t —2, —2t+1, 2t —5)
Let @ (3t —2, —2t+1, 2t — 5) be such a point

Given : P(—2, 1, —5)

Let M be the midpoint of PQ, M — (% —2, —t41, t75>
Since M lies on the plane 3z —2y+2z+1=0
So,3(% ~2) ~2(-t+1)+2(t-5)+1=0

=Tt-17=0

=t=2

So, coordinates of @ are (47 —3,—1)

Also the midpoint of PQ is M, — (1,—1,—3)

So, statement I is correct

Let Q (wl, Y1, z1> be the image of the point P,

The direction ratios of PQ are 3, —2, 2 . <z>

The equation of line PQ is zf = ;%1 = % =t

Direction cosines of PQ is

3 . -2 . 2
<\/32+(72)2+22’ \/32+(72)2+2?7 \/32+(72)’+22)
_ (i =2 L)
T \VIT VAT VAT
Now, sum of the square of the DC’s will be ( 3 )2 + ( 2 )2 + ( 2 )2

9 4 4, 4 17T
*17+17+1771771

So, statement II is correct as well.

Hence, the correct answer is the option C.

Solution 63

Let the direction ratios of the required line be proportional to a, b, c.
Also, it passes through (5, -6, 7). So, it equation is
z=5 _ yt6 _ 27 1)
a b c
Since (1) is parallel to the planes x + y + z=1and 2x -y - 2z = 3.
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wa(1) +b(1) +¢(1) =0 anda(2) + b(-1) +¢(-2) =0

By cross multiplying, we get
a _ b c
1(-2)—1(-1

) T 112 T 1(-1)-1(2)

b
é%:Z:%S:A(say)
=Sa=-X\,b=4)\ c=-3X

So, the direction ratios of the line are (-1, 4, =3) or (1, -4, 3).

Hence, the correct answer is the option C.
Solution 64

Let the direction ratios of the required line be proportional to a, b, c.
Also, it passes through (5, -6, 7). So, it equation is

z—5 y+6 -7
=5 =% 1)

a b
Since (1) is parallel to the planes x + y + z=1and 2x -y - 2z = 3.

v a(1) +0(1) +¢(1) =0 anda(2) +b(-1) +¢(-2) =0

By cross multiplying, we get
_ b _ c
1(*2)51(*1) T1@)-1(-2) T 1(-1)-1(2)
b

:>%1:Z:§3:/\(say)
=a=-A,b=4\ c= -3\

Substituting the values of a, b and ¢, in (1), we get the equation of line as

=5 _ yt6 -7

-1 4 T -3

Hence, the correct answer is the option A.
Solution 65

— A
Letd ==xi +yj+ 2k
Since ¢ is parallel to Kt
d=2d

— — —
Now, b= c+d =Ad+d

=2 (%+3)+x%+y}‘+zi¢
3%+4k:(A+z)%+(A+y)3+zfc
On comparing we get
z=4,A+y=0, A\ +x=3
>A=-y

Sz—-—y=3
—
Nowd 1 d
So, cos =0

—
d-d=0

= (z%+y3+zk>~(i+3’) =0

=z+y=0 ... (441)
Solving (u) and (uz)
2z =3

[NICY

3
ZT=5,Y=—

= ?:A(;):%(%Jr})

Hence, the correct answer is the option A.
Solution 66
. — . d
Since ¢ is parallel to a
— —
c=Xa

— —
Now, b= ¢ +d =

=2 (2+}')+z%+y}'+zk

3144k =M+a)i+\+y)]+ 2k

On comparing we get
z=4,A+y=0, A+z=3

=>A=-y . (2)
=z-y=3 ... (44)
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—
Nowd 1 d
So, cos 8 =0
—

d-d=0

é(z%+y3+zi¢)-(7§+3> =0

=z+y=0 ... (#37)
Solving (u) and (uz)

2¢ =3

~e=3,u=-1

Since z =4 andz:%,yzfg

Neither equation 1 that is y - x = 4 is correct nor equation 2, 2z - 3 = 0.

Hence, the correct answer is the option D.

Solution 67
— —

We have?+b+?:0

—
So|d+b+<c|=0

— 2 2 2 - =
=|d+b+7 =)E" +‘b‘ +’? +2<E’~b+b T+7 ?)

- =

¢0:(10)2+(6)2+(14)2+2(7 b+b ﬁJr?-ﬁ)

o o=
=0=100+36+1964+2| a - b
-

c

- =
;»_%:(:.Hb‘ +7.2

- =
d-b+b-c+c-

+

sl
~— ——

i>7166::(

Hence, the correct answer is the option B.

Solution 68
a4+ b 4T =0

= a+?:—?

= d+ b‘:‘—?):)?‘
N e —)?‘2

o
=d-b=30

RS
=cos §= ‘;,1%‘ = 1035 = 2
= 6 =cos! (%) =60=60"

Hence, the correct answer is the option C.
Solution 69
A
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— = — = — —
AB-AC +BC -BA +CA-CB

= (AB- AC cos 6) + (BC - BA cos (90 —6)) + (CA - CB cos 90)
=(p-z cosf)+(y-psinf)+0

=plz cos 6 + y sinb)

By projection formula

p=xcosf + y cos (90 —0)

=z cos § + ysin 0

c.plz cos § + y sinf] =p x p=p?

Hence, the correct answer is the option B.

Solution 70

Let the point P is (1,—1,2) and point @ is (2,—1,3)
= Position vector of P with respect to Q is

7= 2it (1)t (2 -k

— 2 ~ 7 = 4 ~ >
=7r =—1+0j—kand F =3i+2j—4k
N i J k
= Moment =72 F =|-1 0 -1
3 2 4

=i(04+2)—j(4+3)+k(—2+0)=2i-7j—2k

Hence, the correct answer is the option C.

Solution 71
We know that

T, z>0
|z| =

-z, <0

For Domain, |z|—z >0

Case 1: >0 =z —2 =0 (This will make denominator zero and hence f(z) undefined)

Case2: £ <0= —z —z = —2z (This will make the term inside root positive for some negative value of z)

wo—2x >0
=z <0
So, z € (—00,0)

Hence, the correct answer is the option A.
Solution 72
For z >0, i.e (RHL)

lim f(:c) = lim <2+x> =3

z—1" z—1"

For z <0, i.e (LHL)

lim f(z) = lim (2717) =1

z—1" z—1"

So, lim f(z) does not exist.
z—1

Atz=0

RHL: lim f(0+h) = lim <2+h) =2
h—0"

h—0"
LHL: lim f([] = h) = lim (2 — h)
h—0" h—0"

#(0) —2+0-2

= f(il:) is continuous at x =0

2

Differentiability at « =0
LHD: lim 20RO _ oy 2eh2 by

hso Th phe TR R
RHD: lim 70O _ jyy 2602 _ by
h—0" h—ot " '

Since, LHD # RHD

So, f(z) is not differentiable at z =0

Hence, the correct answer is the option D.
Solution 73
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For z >0

f(:c) = =9 limf(w) =2
20"

f(z) =7F =0, limf(a:) =0
z—0"

f(:c) is not defined for z = 0.

= function f(m) is discontinuous at =z =0, since lim f(z) # lim f(z)
0" z—0"

T

f(x) is continuous on A, where A = R\[0].
Hence, the correct answer is the option A.

Solution 74

f(m) =2sin z

f’(z) =3z%sin z + 2° cos z

f'(z) =0

=3z sinz + 2% cos z =0

= 22(3sin 2+ z cos z) =0

=x=0,3sinz+ x cosz=0 (z)
Put =0 in (z)

f"(z) = 6z sinz + 322 cosz + 3z cosz + ° (—sin )
£(0) =0

So, neither maximum nor min at z =0

Hence, the correct answer is the option C.

Solution 75
y=1-—2z? y>0
[y =qy=2>-1 y<0
r==1 y=20
Y
A
A0, 1)
X B, x
(-1,0) (0] (1,0)
(0,-1)
\
v
Now,

Area under the curve = 4 x Area under the region OABO (By Symmetry)
=4 x fol (1-2%)da

371

—4x [zf%]

:4><(17%)

2 _ 8 .
4><373squmts

0

Hence, the correct answer is the option B.
Solution 76
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For —1<z<2

f(z) =322+ 12z -1

f'(z) =6z +12

If we take any point in the interval [—1,2] then
f(1)=6x1+12 =18>0

= f(z) is increasing in the interval [—1,2]
For2 <z <3

f(z)=37-=

fl(z) =-1<0

= f(z) is decreasing in the interval (2,3].

Hence, the correct answer is the option C.
Solution 77

For continuity at =2

RHL : lim f(:b) =lim (37—2)=35
f 22"

z—2

LHL : lim f(z) =lim (322+12-1)=3(2°+12x2 —1=35

T2 2"
f(2> =3x4+12x2-1=12+424 —1 = 35
So, RHL = LHL
= f(ac) is continuos at z =2

For differentiability at z =2

LHD : lim = @@ _ pp /CH-/O
T2 =2 h—o  27h-2
>
— im N +12(2—h;—17(12+24—1) = lim P _ (24 3m) = 24
h—0 - h—0 - h—0
Lo f@—f@2) . f24R)—f(2)
RED: i =752 = e
— lim 37=2-h=85
h—0
LHD # RHD

= f(z) is not differentiable at @ = 2

At z =2,

f(2> =32 +12(2)—1=12+24—1=135
When z = 1

f(1> =31 +12(1) - 1= 14

=f(2)> Q)

So, f(ac) attains greatest value at z = 2.

Thus, statement 1 and 2 are correct.
Hence, the correct answer is the option A.

Solution 78
f (@) =[le| - |z — 1|
For <0,
f@=[(=2) —{- (-1}
=(-1’ =1
For 0<z < 1,
f@=lz—{-(@-1)}’
=(2z - 1)’
For z>1,
f@=le—(z -1
=1’ =1

So,
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1 z <0
flz] =5 (e-1?0<z<1
1 1<z

Now, when x > 1, f(x) = 1
>f'(x)=0

Hence, correct answer is option A.

Solution 79
f (@) =[le| — | — 1|
For z<0,
f@)=[(-z) = {- (@ — )}
=(-1)’=1
For 0<z < 1,
f@)=le—{-(@-1)}
=2z —1)°
For z>1,
f@)=[z—(@-1)?
=1’ =1
So,
1 z <0
flz]=q@-1"0<z<1
1 1<z

Now, when 0 < x < 1,

fix) = (2x — 1)2

=>f'(x)=2(2x - 1) x 2
=8x-4

Hence, the correct answer is option D.

Solution 80
f@) = lz| - |z —1))*
1 z <0
flz] =S (-1 0<z<1
1 1<z
0 z<0
=fle]=¢422z-1) 0<z<1
0 1<z
0z<0
= f'lz]=¢80<z<1
0 1<z

1.f(-2) =1andf(5) =1
So, f(-2) = f(5) is correct.

2.f"(-2) =0, f'(0-5) =8and f(3) =0
L (=2) +f(0:5)+f (3)=8
So, ' (-2) + f' (0-5) + £ (3) = 4 is incorrect.
Hence, the correct answer is option A.
Solution 81
We know that greatest integer function is discontinuous at integers and sinx is continuous in it's complete domain.
So, at x = 0, f(x) is discontinuous and g(x) is continuous.
Hence, correct answer is option C.
Solution 82
fog(x) = f(g(x)) = [sin x]

gof(x) = g(f(x)) = sin [x]
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Il
o

lim fog(a:) = [sin z]
z—0"

lim fog(w) = [sinz] = -1
z—0"
LHL # RHL, limit does not exist.

lim gof(:c) = sin [z] = sin0 =0

z—0"
lim fog(w) = sin [z] = sin (-1) = —sin 1
z—0

LHL # RHL, limit does not exist.
lim fog(x) = lim gof(z) =0
z—0" z—0"

Hence, the correct answer is option D.
Solution 83
1. fix) = [x]

f(f(x)) = [f)] = [[X]] = [x] = f(x)

which is correct.

2. g(g(x)) = sin (sinx)

(gog) (x) = g(x)

sin (sinx) = sinx

which is true for multiple values of x, such as 0, n, 2n, etc.

3. (go(fog))(x) = (g([sinx])

Since sinx lies between [—1, 1], [sin x] can take only three values ie -1, 0, 1.
Hence (go(fog))(x) can take only 3 values g(—1), g(0) and g(1).

Hence, correct answer is option D.

Solution 84
fl@) =<2t forz>0
= f(z) = w = @, which is always positive

So, if f’(z) >0 then f(z) is strictly increasing in (0,z).

Hence, the correct answer is option B.
Solution 85
At x = 0, f(0) = 0.

o O |
RHL = ]lg% 0+h ~ h
RHL # £ (0)

So, f(z) is not right continuous at z =0

Now for z =1

o+ 1 el—1

RHL:;}H& W =1 =e—1
. ell-h 1 el-1
LHL:;}E};ﬁ: T =e—1

f1) =e-1

RHL = LHL = £ (1)

f(z) is contiuous at z =1

Hence, the correct answer is option D.
Solution 86

Line is y = 3x - 3, now all the points given lie on the parabola
So, distance of these points from the line is

For (0,2): distance = 20-@8 | _ 5
@+t VIO
For (—2,-8): distance = | (?)*:78:3 =5
For (-7,2): distance = 3((37)11((27); = %
For (1,10): distance = ((;);il:]:; %
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So, (=2, —8) is closest

Hence, the correct answer is option B.

Solution 87
The points given in the previous question were (0, 2), (-2, =8), (=7, 2) and (1, 10).
The distance of these points from the line is

3(0)—(2)-3

For (0,2): distance = =5
2 @+t VIO

) 3-2-(-8)-3| _ 1
For (—2,-8): distance = = =
( ) @1 | VI
; 3(-1-(2)-3 26
For (—7,2): distance = =
2 Jereip | VI
For (1,10): distance = 30003 ) _ 10
@t VI

. . 1 .
Shortest distance is thus Wi from the point (-2, —8)
Hence, the correct asnwer is option C.

Solution 88

f(@) { B SR 0000 = k) + 1700
= X) = X X
D o2 o0<a<s3?

1.Atx=0
For LHD:
gx)=-2+|-2|=-2+2=0
=9g(x)=0
LHD=lim 4
z—0" =0
—lim 9(=h)—9(0)
h=0 h
=lim 22 =0
o h
For RHD:
g(x) = (Ix] - 2) + |x - 2]
gx)=x-2-(x-2) (As x is just greater than zero.)
=9g(x)=0
RHED= lim 9@)—9(0) _ lim 9(h)—g(0)
o0t @70 h—0 h
=lim 0=0
h—0
As LHD = RHD,

So, g(x) is differentiable at x = 0.

Therefore, statement 1 is correct.

2. Atx =2

For LHD:

gx) = IxI -2+ |x-2|
=x-2-(x-2)=0

LHD=lim #*4% _ jim 0 _9

T2 2oy T2

For RHD:
gx) = Ix| -2 + |x - 2|
=Xx-2+x-2=2x-4

RHD= lim 9(=)—9(2) — lim 2z—4-2(2)+4
z—2+ =2 z—2+ =2
= lim 2(9”722) —9
z2t T

As LHD # RHD,
So, g(x) is not differentiable at x = 2.

Therefore, statement 2 is incorrect.

Hence, the correct answer is option A.

Solution 89

Forx =-2
gx)=-2+|-2|=-2+2
=2g(x)=0

= differential coefficient at x = -2 is given as :
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. z+h)— .
o () = i 2 00—
h—0 h—0
Solution 90
1.Atx=0
For LHL : g(x) = -2 + |-2] =0
ForRHL: g(x) = |x| -2+ |[x-2| =x-2-(x-2)=0
For(x=0):g(x)=-2+1]-2]=0
Clearly, LHL = RHL = g(0) = 0
= g(x) is continuous at x = 0.
Therefore, statement 1 is correct.

2.Atx =2

For LHL : g(z)=|z| -2+ |z —-2|=2-2—(2—2)=0
For RHL : g(z)=[z| -2+ |z —-2|=2—-24+2—-2=22z—4
For(x=2):g(x)=Ix]| -2+ |x-2]|=1]2| -2+ 2-2]=0

LHL = lim g(z) =0
T2
RHL = lim g(z) =lim2z —4=2(2)—-4=0
2

z—2"

Clearly, LHL = RHL = g(2) =0
= g(x) is continuous at x = 2.
Therefore, statement 2 is correct.

3. Atx =-1
For LHL : g(z)=—2+|-2|=0
For RHL : g(z)=—2+|-2|=0

For(x=-1): g(x)=-2+|-2| =0
Clearly, LHL = RHL = g(-1) =0

= g(x) is differentiable at x = -1.
Therefore, statement 3 is correct.

Hence, the correct answer is option D.
Solution 91

I=[" f(z)dz

I=["(1)f (a)da

Integrating by parts

I=f() [} (Ddx— [1 f (@) x dx

I=f1)+f(-1) -1 (1= /%2 (@) x dx)
L=[Lf@adc=[] 5P () dx (r@e=-%r () fom equation)
let L=t= _Jdx=dt

L= F@)d=[f)-f(-1)]
I=f) - ()~ [fO)-F(-1] =2/(-1)

Hence, the correct answer is option C.
Solution 92

4
-1
I=[ 22— _dx
fﬁ«/m"ﬂchrl
41
I=[—F——dz
2, [a?+1+—
z2
1
)
2 1
[ +14

Now, let 22 +1+ L =t =2z — 2 = dt ﬁ(:cf l)dw:'ﬁ

dz

1-f

22 z dz
1:%]%:\/Z+c:,/z2+1+:§ +e

Hence the correct answer is option C.
Solution 93
Taking log on both sides
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yv1—z2+zy/1—y?= log (ce’)
=y/l—z2+zy/1—y?=logc +xloge
=yyl—z?+zy/1—y?=logc += (loge :1)

Differentiation w.r.t.z

2,/1-4%

by A W 2w Ay g
= aVI=a = P Ty - R - 120

A e ST S 2 1 _ dy
w Ve z+y2ﬂ( 2z)+ 1-y*+ =z (2y>.dx

Degree = 1, order = 1
Hence, the correct answer is option A.

Solution 94
_d_
slope = = =

dy _ odx

=5 = 250

d dx
=>[y=2[%
=logy =2logz + ¢
Curve passes through (1, 1)
=logl =2logl+c =c=0
=logy = 2log
=log y = log 2?

= y =2

Thus, the given equation represents a parabola.
Hence, the correct answer is option B.
Solution 95

zdy = ydz + yidy

= zdy — ydz = yidy

=ady — ydz

T:d‘y

=ydx — xd;

ya;?zy :_dy
) —

=d(2)=—dy

integrating both sides

Ja(;)=-Jay

=T =-Yy +c

nowy(l) =1
:>%:—1+c:>c:2
=.+y—-2=0

y(-3) = L +y-2-0
= -3+y"-2y=0
Syt —2y-3=0

ﬁ(y73)(y+1):0

=y=3ory=-1
Buty >0
So, y = 3 is the only correct answer

Hence, the correct answer is option A.
Solution 96

1=0
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d
d—z —+ f yde = 2°
Differentiating w.r.t. =

d dz _ 2

:»ddz (}) + y = 3z?
dx

N <*(;)2> () +v=32

dx

2 2 2
S (2) o) -54(2)
dy\2 _ o o(dy)?
= () =3(8) + (

Which is a differential equation of order 2

Hence, the correct answer is option B.

Solution 97

let the equation of straight line be = y=mz +c

dy _
= Hx=-m

distance of this line from origin,

m(0)—(0)+c
Vigm?
=S =1
1+m?

=c=+1+m?

=c?=1+m?

2
= (yfmz) =1+ m?

S () e 2

Hence, the correct answer is option C.

Solution 98

. g3 i
gin x X cos®x — sin x
[= [esinx X222 30X 4x
cos“ X

I= [esinx (x cos x —sec x tan x) dx

I:fe““"(x cos X — sec x tan x+171) dx
I:fesm"(xcosx — sec x tan x +1—
I:feSi“"(x cos x — sec x tan x + 1 —sec x cos x)dx

= f(eS‘“ * 4 xe’™ X cos x) dx — f(es“‘ *sec x tan x + e *cos x sec x) dx

I=ze™? —e™% gecz + ¢

I=e51“z(z—secz) + c

Hence the correct answer is option B.

Solution 99
_[r_ dx
I= fU 3 cos x +5

_r: dx

I= fO 1 tan2 X
3| ——2|+5
|i17tan2;j| +

(1+Lan2 ’2‘) dx

3
I=Jg < 5
f[) 3-3 tan’ R tan® 3
T gec? X
I— fE sec’ Jdx
0 3 tan? i +8
T gec? X
[ 1 s

270 an? ;( +2%

Let, tan =y = ;sec2 ydx=dy
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T= Jtant (3)] = deant (3) = Jrant (§) = Jrant ()
So, 2tan™! (}) =k cot™!(2) (Given)
= Itan"! (}) =k tan"! (3) (tan™! (x) = cot™" (3))
1
=2

Hence, the correct answer is option B.
Solution 100

I=[}]1—a4 dx
z|=2z,2>0and —z, z<0

I= f13 7<1 - :c4) dx (When z > 0)
1= [f(s* 1) ax

- [ (39 -2

Hence, the correct answer is option D.
Solution 101

Die is thrown thrice, so total possible outcomes = 6 x 6 x 6 = 216
Favourable outcomes resulting in sum zero are

(1,—1,0) which can be arranged in 3! ways so, 6 cases are there
(2,-2,0) which can be arranged in 3! ways so, 6 cases are there
(3,—2,—1)which can be arranged in 3! ways so, 6 cases are these
(2,—-1,—1) which can be arranged in %: ways

]
(=2,1,1) these can be arranged in 5 ways
(0,0,0) can be arranged in 1 way only

So, total no. of favourable outcomes = 6 + 6 + 6 + 3 + 3 + 1 = 25 ways

Probability = 2>
Hence, the correct answer is option D.
Solution 102

P(rainy day) = 25% = 0.25

P(not a rainy day) = 1 — 0.25 = 0.75

P(atleast one rainy day) = 1 — (no rainy day in 7 days)
=1 - (0.75)7

7
_ (3
-1 (3)
Hence , the correct answer is option D.
Solution 103

P(A) =P(B) = =%

A and B are independent

:»P(AmB) - P(A)P(B)

;sP(AuB) - P(A) T P(B) - P(AmB)
=L+ LI x=0091

Hence, the correct answer is option B.
Solution 104

The student can be successful if he passes I, II or I, III or all the three

P(passing I) = m , P(passing II) = n, P(passing III) = % ,

P(successful) = (passing I & II and failing in III) + (passing I & III and failing in IT ) + (passing I,II & III)

P(successful)=m><n><% +m><%><(1—n) +m><n><% =

mn m _ mn mn _ 1
=5 1t 2 T =3
mn | om _ 1
=% Ty =3
=mn +m =1

:m(n-‘rl) =1

Hence, the correct answer is option A.

Solution 105

Odds in favorable for student (A) = % = =P (4)=2P(4)
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Odds in favorable for student (B) = % = 11:((]1;)) P(B) = %P (B)
Odds in favorable for student (C) = 3 = % P(C)) =4P(C)

e

P(B) + P(B) =1 = P(B) + iP(B
p(c) + p(C) = (

PA) = 7, P(B) = 7, P(C) = 7

1 :>P(B) -
1=P(C) -

S— SN——
Il

|
I
)
—
Q
—
+
]
Q

Required probability = P(A) x P(B) x P(C’) + P(A) x P(B’) x P(C) + P(A’) x P(B) x P(C) + P(A) x P(B) x P(C)

-5 44,5 33,2
ST XgXghgXxgxgtgx

Hence, the correct answer is option D.

200
343

RIS

X

~|ee

+

1ot

X

RIS

3 _
X 5 =

Solution 106

1. In symmetric distribution, values of variables occur at regular frequencies.
Mean = Median (in symmetric disribution)

So, statement 1 is true

2. Range = Maximum value — Minimum value

Thus, statement 2 is also true

3. Sum of areas of rectangles in the histogram is always equal to the total area bounded by frequency polygon and the horizontal axis

Example:

Number of students ——#=

T 1 T T T T T T > T
10 20 30 40 50 60 70 80 90
Amount donated (Rs) ——#
Thus, all the three given statements are correct.
Hence, The correct answer is option D.

Solution 107
Mean of the wrong scores = %
Mean of the correct scores = 21050
Total students, n = 15 (odd)
With the wrong scores,
. i1 1541\ 16\
Median = (T) term = (T) term = <7> term = 8th term = 14
The Median will remain the same even with the error is rectified as the n will remain the same.
Mode(with wrong score) = 16
Mode(with correct score) = 18
So, mean and mode will change
Hence, the correct answer is option D.

Solution 108
Given: Yz =130, >y =220, > 22 =2288, > y*> =5506 and > zy = 3467.

We know that line of regression of y on x is
y =a + bx

We solve the normal equations to get the value of a and b.
Yy=na+b) x
= 220 = 10a + b (130)

=>2=a+13b ... 1)

Also,

Yay=aXlz+b) 2?

= 3467 = al30 + b2288 ... )

Solving (1) and (2) we get
a=8.74and b = 1.02

Thus, the line of regression of y on x will be
y = 8.74 + 1.02x

Hence, the correct answer is option B.
Solution 109
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For Group A :
CVa = 3D =19 =0.4545
For Group B:

CVp = 22 =0.522

Group A is less variable as coefficient of variation of A is less than that of B.

Hence, The correct answer is option D.
Solution 110

Class intervals should be exhaustive for grouped frequency distribution.

So, statement 2 is correct.

Class intervals are generally equal in width but this might not be the case always
So, statement 3 is also correct.

Hence, the correct answer is option B.
Solution 111
P(effective) = 75% = 0.75, P(non effective) = 25% = 0.25

P(at least one cured out of 5) = 1 — (None out of 5 is being cured)

Hence, the correct answer is option C.

Solution 112

P(A) =3 :>P(A’) - lfP(A) =2
P(B) - %aP(B’) - 17P(B) =1
P(AB)=2

=P (A|B) = P;’?Qf’) =2

Hence, the correct answer is option A.
Solution 113

Machine will not stop if all 3 parts are working properly simultaneously

P(A) = 0.02 , P(A") = 0.98

P(B) = 0.10 , P(B') = 0.90

P(C) = 0.05, P(C') = 0.95

P(machine works properly) = P(A’) x P(B’) x P(C’) =0.98 x 0.90 x 0.95 = 0. 84
Hence, the correct answer is option C.

Solution 114

Probability that the independent events Aj, Ay and A3 occur is
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1
P(Ai) =&
1 1 1
P(A1> = g=1 @P(Al’) =1
1 1 2
P<A2> = =1 =>P(A2’) =2
1 1 3
P(As) = =1 =P(ar) =1
P<at least one) =1- P( None of them)
—1-7p A’) XP(B’) xP(C’)
1,23 _ 3
=l-gxgxy=1
Hence, the correct answer is option C.
Solution 115
We know
var (z +y) = var (z) + var (y) = 0% + o2

var (z — y) = var (z) + var (—y) = var (z) + var (y) = 0% + o2

cov (z +y, @ — y)=cov (z,z) — cov (z,y) + cov (y,z) — cov (y,3)
=cov (z,z) — cov (z,y) + cov (z,y) — cov (3, 9)

=cov (z,z) — cov (y,y)

=var (z) — var (y)

—o?—a?
Now,
Correlation Coefficient =

oi-ol

oltal

cov(z+y,x—y)
var(z+y)+/var(z—y)

Hence, the correct answer is option C.

Solution 116
AGE Mid Value x; Freq.uency fixi
!
15 - 25 20 2 40
25 - 35 30 4 120
35 - 45 40 6 240
45 - 55 50 5 250
55 - 65 60 3 180
2fi =20 2fix; = 830
Mean age = X fawi _ 830 —41.5

X fi 20

Hence, the correct answer is option B.

Solution 117

cov (z, y) =30
var (z) =25
var (y) =144

Correlation Coefficient, r(z,y)

cov(a)

_ 30 30 _
= r(z,y) vyl i 0.5

Hence, the correct answer is option
Solution 118

B.

If a coin is tossed three times, the sample space is

S = {(HHH), (HHT), (HTH), (THH), (HTT), (THT), (TTH), (TTT)}

A ={(TTT)}
B = {(HTT), (THT), (TTH)}
C = {(HHH), (HHT), (HTH), (THH)}

Now, B n C = {J}

An(B'UC)=AnN(BnC)
=AN (D)
=ANS
=A

Also,
BNC=(BUC)=A

var(z) xvar(y)
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~An(BUC)=BnNnC

Hence, the correct answer is option D.

Solution 119

We have

P(Winning) = P(W) = %

P(Drawing) = P(D) = ;

Team A scores points 2, 0 and 1 if it wins, losses or draws, respectively.

To score 5 points in the series, the possible options are:
WWD, WDW, DWW

. P(5 points)=P(WWD) + P(WDW) -+ P(DWW)

(111 111 1,011
7<3X3X6>+(3X6X3)+(3X6X3>
— 1,1t .1

754+54+54

3

T 54

1

18
Hence, the correct answer is option D.
Solution 120

We know P(X =r) =" €,y (1-p)"
= P(x=1)=* C4p4(1—p)2
=P(x=2)=" cz,p2(1fp)4

Glven, 16P<X:4) :P(X: )

=16 ><6C'4p4<1—p)2=6 C’2p2<1—p>4
= 16p% = (17;;)2

= 16p>=1+p*—2p

= 15p%+2p—1=0

¢(5p71>(3p+1):0
1 L

ﬁp—s or 3

1 1

Asp#—3, =p=,

Hence, the correct answer is option C.
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