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PART : MATHEMATICS

61. Let f(x) = 2x + tan-'x and g(x) = loge (x+\/1+x2 ) x € [0, 3]. Then
(1) minf'(x) =1 + max g'(x)
(2) there exist 0 < x1 < x2 < 3 such that f(x) < g(x), V x € (x1,x2)
(3) max f(x) > max g(x)
(4) there exists x e [0, 3] such that f '(x) < g'(x)
Ans. (3)
1

both are strictly increasing on [0, 3]

Sol. f(x)= 2+L2 ,g'(x) =
1+ X

f(0) =g(0)=0
¥ (3. 3.72)
A
f(x)i= 2x + tan—"x
1
1
1 (3.1.81)
g{x}i= In{x+ 147 }
L x
Q x=23
f(3) > g(3)

s0, max f(x) > max g(x)

62. Let R be a relation on IR, given by R ={(a, b) : 3a — 3b + J7 is an irrational number}. Then R is
(1) reflexive and symmetric but not transitive (2) reflexive and transitive but not symmetric
(8) reflexive but neither symmetric nor transitive (4) an equivalence relation

Ans. (3)

Sol. (1) VaeR 3a-3a++7 =47 €Q°
so R is reflexive

) [g,OJeR:3xg—0+ﬁ=2ﬁch
But for [OgJ 0-V7+J7=0eQ°

V7
o) [O,FJER

So R is not symmetric

(3) (o,@)e R an{ﬁ,gj <R

But [O?J R

So R is not transitive.
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63. The shortest distance between the lines
x—-5 _ y—-2 _ z—4andx+3 _ y+5 _ z—1 is
1 2 -3 1 4 -5
(1) 743 2) 63 (3) 443 (4) 5/3
Ans. (2)
Sol. The shortest distance between lines
x—-5 _ y-2 _ z-4 and X+3 _ y+5 _ z-1
1 2 -3 1 4 -5

- — —
ry = (5i+2j+ 4k) + A(i+2j—3k)=a;+ A4 b1

- - —
ry = (-3i—5]+k) + Ao(i+4j—5k)=a,+2, bo

- -
Shortest distance between r; and r, be

55 ) 5-5)
d: - -
b, b, ‘
i J kK
— — - a~ ~
Where , byxb, = [1 2 -3|=2i+2j+2k
14 -5
and bjxkf? =23
o_| e + 25+ 2K) (- 8i - 7] - 3K)
2J3
d- -16-14-6
23
36
d= 22 - 643
23
64. The sum to 10 terms of the series
1 + 2 + £ is
1412 +1% 1422 42% 1432434
56 58 55 59
1) — 2) — 3) — 4) —
()111 ()111 ()111 ()111
Ans. (3)
Sol. t-—— 2 . n

" 1in24nt (n2+n+1)(n2—n+1)

)
we31-3)
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oo 1
072091 111

SLSto=t+h+t3+....+to
(o138
‘2(‘ﬁ)‘111

65. LetS-= {x :x eIR and (\/§+\/§)Y - Jr(\/g—\/i)K W =10}. Then n(S) is equal to

(1) 2 (2)4 (3)0 (46
Ans. (2)
sol. (V3+v2) “+(B-v2) =10

x*—4 ‘-4

[(@ﬁ)zjz{(@_ﬁ)zjxg ~10

:»(5+2\/6)XZT_4+(5—2\/6)X2T_4:10
Now (5+2\/5) (5—2\/€)=25—24=1
8 (5+246) + (5-246) - 10

6
2
XA Sxeo4s2 <
2 2

—Sx=+/6,+2
n(S)=4

66. The mean and variance of 5 observations are 5 and 8 respectively. If 3 observations are 1, 3, 5, then
the sum of cubes of the remaining two observations is
(1) 1216 (2) 1456 (3) 1072 (4) 1792

Ans. (3)

Sol. Let remaining two observations are a, j3.

Mean= MZS
5
a+pP=16 (1)
o2 _1+9+25+ 0% + B2 B
- 5

52
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2 @2
g 30t "

5
33 x 535 = o2+ B2
a?+ B2 =130 (2)

(oo + B)2 = a2+ B2 + 208

256 — 130 = 2aB = af = 63

ol + B3 = (o+ B)® — 3ap (o + B)
= 4096 — 3024
=1072

67. Let S be the set of all solutions of the equation cos—! (2x) — 2cos~! (\/1 —X2j= T, X € {—%ﬂ . Then

> 2sin”" (x2-1) is equal to

xeS
(1)0 @ =" (3) = - 2sin- {@j (4) 7 — sin- [@J
Ans. (2)

Sol.  Given, cos'(2x) — 2cos™ (\/1—x2j =7 X e {—%ﬂ

.. —2 cos™ ( 1- xz) = 1 — cos~(2x)

by using 2cos'x = cos~1(2x2 — 1)
= - cos“(2(\/1 —x* )2 - 1) = n—cos™(2x)

= —cos™ (2—-2x2-1) = n — cos™!(2x)
= cos™! (1 —2x?) = —r + cos™'! (2x)
= 1-2x%= cos(—= + cos™'(2x))
=1-2x2=—-2x
=>2x2-2x—-1=0
—(-2)+V4+42
4
S X=—=

1,48
2 2

1+\/§ 1—«/5
2

=>X=

N =

2
1—J§}

LS={x:ix= ——

)

ZZsin*1(x2 —1) =2 sin™! [(%—g}z —1] =2 sin {%4—%—@—1}

xeS

=2$in—1{—§} =2x (_g] =%
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Educating for better tomorrow
1 1 1 1 1

68. The value of + + +oenn + —t is
1150! 3!148! 5146 49121 5111/
251 250 251 250
1) — 2) — 3) — 4) =
()50! ()50! ()51! ()51!
Ans. (4)
1 1 1 1 1
Sol. + + Forenns +—t
1150! 3!148! 5146 49121 5111/
1 (51! 51! 51! 51!]
—_——t—+ ... -ttt —
511{ 150! 348! 49121  51I0!
%(5‘01 +7C, + e 4 051)
1 251 250
ﬁ(?}a
69. éim[ | P R +ij is equal to
nso\1+n 2+n 3+n 2n
2 3
(1) loge2 (2) loge 3 (3)0 (4) loge >
Ans. (1)
1
Sol. Eim[L+ . +l]=fim o
noo\1+Nn  2+n 2n now4=r+n
n
. 1 1
= /im —
n—>ooz r n
rll ===
(51
1 dx
=2 =[m(+x)]
K [l + )}
n2—¢n1=/n2
70. If the orthocentre of the triangle, whose vertices are (1, 2), (2, 3) and (3, 1) is (o, B), then the quadratic

equation whose roots are a + 4p and 4a + B, is

(M)x2=19x+90=0 (2)x2—-20x+99=0 (3)x2—18x+80=0 (4)x2—-22x+120=0
Ans. (2)
Sol.

B(2, 3)

Slope (AB) = mas = % _1
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.. Slope (CE) = -1
.. Equation of CEis:y—1=-1(x-3)
=>y-1=—x+3
=>x+y=4 ... (i)

Similarly mec = 31 =-2

Equation of ADis:y—2 = %(x—1)
2y -4 =x-1
SLX=2y+3=0....... (i)
Solving equation (i) &(ii)
We have x = é,y: Z
3 3
5 7
e=3:P=3
3 3 8
4do+B=4x — +Z=£ =9
3 3 3

.. Quadratic Equation is,
x? — (sum of roots)x + (product of roots) = 0
x2—20x +99=0

71. Let the image of the point P(2,—1,3) in the plane x + 2y — z = 0 be Q. Then the distance of the plane
3x + 2y + z + 29 = 0 from the point Q is

(1) 241 0 222 (@) 314 w 22
Ans. (3)
Sol. Image of point P(2, -1, 3) in the plane x + 2y —z = 0 be
x-2 y+1 z-3  -2(2-2-3) Q(3.1,2)
T2 (PR O

x-2 y+1 z-3
1 2 -1

so,x—2=1,y+1=2,z-3=-1 / | /
x=3,y=1,z=2
So:Q(3,1,2) Ix+2y+z+28=0

=1

(
6 d
6

. 3(3)+2(1)+2+29
a-| |
\/32+22+12 |

9+4+2ﬂ
V14

d=22 _3/1a

3
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72. Let S denote the set of all real values of A such that the system of equations
AX+y+z=1
X+Ay+z=1
X+y+Aaz=1
is inconsistent, then Z(| L2+ |) is equal to

reS
(1) 12 (2) 4 (3)2 4)6
Ans. (4)
N
Sol. D=1 & 1=r-1f(r+2) KD=0=i=1,-2
11 A
111
D,=[1 & 1f=(-1f Whenr=-2,D=0
11 A

when A = 1, all equations are identical so number of solutions are infinite.
So for inconsistent system , A can be equal to — 2 only.

Z[W +|x|) _ 2P+ |2/ =4+2=6
A—5
1+sin®x  cos®x sin2x
73. Let f(x) = | sinx 1+cos®x sin2x |, x e E g} If o and B respectively are the maximum and
sinx  cos?x 1+sin2x

the minimum values of f, then

(M peeda=12 @ ofept=3 @) o -p* =43 (@) p-2fa="
Ans. (4)
1+sin®x  cos®x sin2x
Sol. f(x)=| sin*x 1+cos’x sin(2x) ,XGI:E,E:I
i 2 2 : 63
sinx  cos’x  1+sin(2x
Ri—> Ri—Re
R —- R2—Rs o
1 -1 0 A
f(x)=| 0 1 -1

sin®x cos?x 1+sin(2x
=1 (1+sin(2x)) + cos?x + sin®x ‘

{53
f(x) = 2 + sin2x

w|3a—

max(f(x) = 3=«

Min (f(x)) = 2+§ =B

2
s pﬁ:[m@} =4+%+2\/_=¥+2\/§ 32—2\/5=¥+2\/§—2\/_=¥
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74. The combined equation of the two lines ax + by + ¢ = 0 and a'x + b’y + ¢’ = 0 can be written as
(ax + by + ¢) (a'x + b’y + ¢’) = 0. The equation of the angle bisectors of the lines represented by the
equation 2x2 + xy —3y2 =0 is
(1)3x2+5xy +2y2=0 (2)x2—y?—10xy=0 (3)3x®+xy—2y2=0 (4)x2—y?+10xy=0

Ans. (2)

2 2

Sol.  Equation of angle bisectors is =
2+3

<

N =X

2,2
S
5

= 2xy

= x2—y2 =10xy
=x2—y2— 10xy=0

75. For a triangle ABC, the value of cos2A + cos2B + cos2C is least. If its inradius is 3 and incentre is M,
then which of the following is NOT correct ?

273
2

(1) area of AABC is

(2) sin2A + sin2B + sin2C = sinA + sinB + sinC

(3) perimeter of AABC is 183 (4) MA.MB=-18

Ans. (1)

Sol. cos2A + cos2B + cos2C s least
when A =B =C =60°
So M will be coincident with circumcentre

A
ﬁaz

=78 0

. i c
—© -3=a=6y3 M
23
Perimeter = 3a = 183 B ¢
AreaofAABC:@ 2 ‘/4§X36x3 2743
sin2A + sin2B + sin2c = _3 ﬂ ﬁ - ﬂ

2 2 2
sinA + sinB + sinC = —3+£+£=ﬂ
2 2 2 2

MAMB = ‘M‘MTB{ cos %

‘MA‘ ‘MB{ R-= \75 - 56

4 @
So, MAMB = 6><6><( %) -18
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76. If y = y(x) is the solution curve of the differential equation %+ ytanx=xsecx, 0<x< g ,y(0) =1,
X

then y[%j is equal to

T \/5 2 T
(1)5— Ioge[mj 2) —+— [

2

n 3 2J3 T 2
(3>§+7'°%[TJ Ty [ J
Ans. (1)

Sol. j—i+ytanx=xsecx and 0 <x <

itis LDE iny
|. F.= ejtanxdx - e(nsecx =secx
.. solution is

y. sec x=jxsec X.SeC XdXx+C

r
3

ysecx =JXS€CZ xdx+c

ysec x = xtanx —J'tanxdx+c

ysec X = xtanx—-/nsec x+c

y(0) = 1 . 1=0-0+c
c=1

S ysecx =xtanx—/nsec x +1

n 1

6.\/_—€n\/2_+1 }_mf 5
nowy[gj= 3 3 _6V3 3e_1_?€n

V3e

2 2 12

V3 V3

-2

77. If the centre and radius of the circle 3‘ = 2are respectively (a,B) and y , then 3(a + B + 7) is equal to

Z_
(1) 12 (2) 11 (3)10 4)9

Ans. (1)

Sol. |22

z-3

(z-2) (z-2)=4(z-3)z-3)

= 272-22-27+4=4(z2z-32-32+9)

3z2z-10z-10z+32=0

- 10_ 10-. 32

-2

zz-—z—-——2z+—=0
3 3 3
=10 .32
3 -3
10 2 100 32 2
centre | — = ¢ = | X_ 2= _=~
[3,0) y=1lal 1022
10 2
:—’ :0, = —
@=5P=0r=73
Soa+B+y = %4-%:% ~ 3(a+B+y) =12
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78.

Ans.
Sol.

79.

Ans.
Sol.

In a binomial distribution B(n, p), the sum and the product of the mean and the variance are 5 and 6
respectively, then 6(n + p — q) is equal to

(1) 50 (2) 53 (3) 52 (4) 51

(3)

Mean = np = x

variance = npq =y

X+y =5
Xy =6
Sox=2,y=3 orx=3,y=2
np=2 np=3
npq =3 npq = 2
3 2
= — =—..(1
5 a=3 (1)
not possible p= %
n=9
now 6 (n +p — )—6(9+l—g)
p—-Qq)= 373
1
=6(9- —
©-3)
=2 (27 -1)
=52

dy x+a

The area enclosed by the closed curve C given by the differential equation a+ 2 0,y(1)=0is

47. Let P and Q be the points of intersection of the curve C and the y — axis. If normals at P and Q on
the curve C intersect x —axis at points R and S respectively, then length of the line segment RS is

(1) % @ ¥ (3)2 (4) 243
(1)

(y=2)dy+ (x+a)dx=0

X2 y2

1
—+ax+—-2y=c=>yl1)=0 =c=—+a
5 >~ y(1) >

X2+y2+2ax—4y—-1-2a=0

area =4n

=>mn(a?+4+1+2a) =4n

= (a+1? =0=>a=-1

Now curve is

X2 +y2—-2x—4y+1=0

Intersection points with

y —axisare P (0,2 — \/E)andQ(O,2+ \/5)
NormalatP andQarey -2 = J3 (x=1)

andy—2=—\/§(x—1)

2 2
SoR(1-—=-,0)and S (1 +—=,0)
J3 J3
4 43

so Distance RS = ——= ——
3 3
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80.

Ans.

Sol.

81.

Ans.

Sol.

82.

Ans.

Sol.

The negation of the expression g v ((~q) A p) is equivalent to

(Mp A (~q) (2) (~p) A~ (~q) 3) (~p) v (~a) 4 (~p) v q
(2)

Negation of given statement is

~(a v (~a) AP)

=~q A ~((~q) Ap)

~q A (qv ~p)

=~gA Qv (~q A ~p)

=~q A ~p

=~p A ~q

1

1

If _[(xm +x" 4 x7)(2x" +3x” +6)"7dx = Z“ )™ "where ¢, m, n e N, m and n are co-prime then
0

¢/ +m +nisequal to
(63)

[(X% 4+ X" + x°)(2x%" +3x™ + 6x7)""dx
0

2x21 4+ 3x14 + 6x7 =t
42(x?0 + x13 + x®) dx = dt
11

put e 1 [SJH 1
— [t7dt=| —x—| =—|t7| =—(11)%
42 8 " 42 48
2 0
0

{=48, m=8,n=7
/+m+n=63

Let V=ai+2]—3k, W=20i+j—kand Ube a vector such || = o > 0. If the minimum value of the

O [ - o2 .
scalar triple product [u VW ]IS —o+/3401 and ‘U.I ‘ = % where m and n are co-prime natural numbers

then m + n is equal to

(3501)

[6vw] = GV x W)
=|U||VxW|cos@
=a|VxW|cosO

when 6 ==t

[0V ],y = 0| V x W |= —0/3401

—| Vx W |= /3401

]k
=la 2 -3|=+3401
20 1 -1

= i —50j — 30k |= /3401
— 1 +2502 + 902 = 3401
— 3402 = 3400

— 02 =100
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=oa=10
Here VxW =i —50] — 30k

a=1o[——l’x"~V }:—10 L e
|Vxw| V1+2500+ 900
- -10 [ N ”
u= i—50j—30k

o >
‘_fz 100 m
u.if =——=—

3401 n

som +n =3501.

83. The number of 3-digit numbers, that are divisible by 2 or 3 but not divisible by 7, is

Ans. (514)
Sol.
2 3
7
Divisible by 2 100, 102, 104, ...... , 998
th=a+(n-1)d=998=100+(n—-1) 2
= @ =n-—1
5 =
=n=449 + 1 =450
Divisible by 3 102, 105, 108, ..... , 999
th=a+(N-1)d=999-102=(n-1) 3
= g =n-1
5 =
=n=299 +1 =300
Divisible by 2 & 3 both 102, 108, 114, ..... , 996
996 -102=(n—-1)6
4
n=1+%=1 + 149 =150
No. divisible by 2 or 3 = 450 + 300 — 150 = 600
No. divisible by 2 and 7 both 112, 126, 140, 154, ............ 994
994 -112=(n-1) 14
882=(n-1) 14
= n=63+1=64
No. divisible by 3 and 7 both 105, 126, 147, ...... , 987

987 —105 = (n — 1) 21
—n=1+42=43

No. divisible by 2, 3 and 7 126, 168, 252, 294, ...... 966
966 — 126 = (n—142)
=840=(n-1) 42
=>n=1+20 =21
Total required numbers = 600 — (64 + 43 —21) = 600 +21 — 107
=621-107 =514
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84. Let A be the area bounded by the curve y = x|x — 3|, the x-axis and the ordinates x = —1 and x = 2. Then
12Ais equal to
Ans. (62)
0 2

Sol. = —j(Sx—xz):ix+j(3x—x2)jx

-1 0

3 1 8 31
=—+—46-——=—
2 3 3 6
=12A =62
85. The number of words, with or without meaning, that can be formed using all the letters of the word

"ASSASSINATION" so that the vowels occur together, is
Ans. (50400)
Sol. ASSASSINATION
Vowels — AAALLO
all vowels are togethem S,S,S,S,N,N, T
. Number of words = i ol 8X7X6X5 IR
4120 3121 2 2

= 56 x 30x 30
=56x 900 = 50400

86. A2, 6, 2), B(-4, 0, 1), C(2, 3, —1) and D(4, 5, 0), |A| < 5 are the vertices of a quadrilateral ABCD. If its

area is 18 square units, then 5 — 6 is equal to
Ans. (11)

Sol.
D(4,5,0) C(2,3,-1)
B(-4,0,))

A(2,6,2)
AC = -3j-3k
BD =8i+5]—2k
i ]k
ACxBD=[0 -3 -3
8 5 -
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87.

Ans.

Sol.

88.

Ans.

Sol.

i(31+15)—j(0+24)+k(0+24)
3[(0. + 5)i - 8] + 8]

Area of quadrilateral ABCD = %‘E)x ﬁ)‘

=%.3\/(x+5)2 64+ 64

= g\/x2+1ox+153
Area =18

g\/k2+10k+153=18

22 +100+153=144

22 +10L+9=0

(L+1 r+9)=0 (here |A| < 5)
So A =-1

5-6L=5+6=11

If f(x) = x2 + g'(1)x + g”"(2) and g(x) = f(1)x? + xf'(x) + f'(x), then the value of f(4) — g(4) is equal to

(14)

fx)=x2+xg'(1)+9"(2) ... (1)

LX) =2x+g'(1)

f'(x) =2

Sgx) = f(1)x2 + x 2x + g'(1)) + 2 = (1) x2 + 2x% + xg'(1) +
g(x)=2f(1)x +4x+g'(1) ... (2)

g'x)=2(1)+4 ... (3)

from (2)put x =1
g'(1)y=2f(1)+4 +g'(1)
=2f(1)+4=0
=>f1)=-2=9"(2)=-4+4=0 from (3)
from (1)

f)=1+g'(1)+0
=>g(1)=-2-1=-3

v f(x)=2x-3

f(x) =x2-3x+c
putx=1,f(1)=-2 .c=0
o f(x) = x2 = 3x
LgX)==3x+2

= f(4)—g(4)=4-(-10) =14

Let f: IR — IR be a differential function such that f'(x

equal to

(1)
= [itva
Given f'(x f(t
0

2
Let jf(t)dt=
0

2
f f(t)dt. If f(0) = e, then 2f(0) — f(2) is
0
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L P(X) +f(x) =a
f(x) = a—f(x)
f'(x)

a—1(x)

L =IN@-f(x)) =x+c

Putx=0

-/N(a-e?)=c

L =IM@-f(x)) =x-N(@a-e?
a—e”® _
a—f(x)

= a-e” = X
a—f(x)

a-f(x)=(a—e?) e

f(x)=a-(a—e?)e~

ot—,n
Q
|
QO
|
ml
N
ml
by
=
|
Q

= [at+(a—e‘2)e‘t]§ =a

= 2a+(a—-e?)e?-(a—-e?)=a
= a+ae?-e*-a+e?=0

-4 -2
a=% - —2e =e?-1

=

Now 2f(0) — (2)
=2e2—-a+(a—e?)e?
=2e2-e?+1-e2
=1

89. Ifai =8, a2, as....... an, be an A.P. If the sum of first four terms is 50 and the sum of its last four terms is

170, then the product of its middle two terms is

Ans. (754)

Sol. S:=50
2(16 + 3d) = 50
d=3

4a +d(4n-10) =170

32 +3(4n—-10) =170

4n-10=46

n=14

Middle terms are Tz, Ts
T7Te=(8+6x3)(8+7 x3)=26x29
=754
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90. The remainder, when 19200 4 23200s divided by 49, is
Ans. (29)

Sol. (21 = 2)200 4 (21 4 2)200 = 49), 4 2201
2201 = 867 = (7 + 1)87 = 490 + 7x 67 + 1
=49\ + 470
=49 +9) + 29
So, remainder =29
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