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PART : MATHEMATICS

1 All possible words with or without meaning were formed using all the letters of the word 'EXAMINATION'.

The probability that 'M' appears at fourth position is :

(1) L (2) L 3) £ (4) -
1 11 11 11
Ans. (2)
Sol. EXAMINATION
I
E—>1 n(S) = L
21 212!
X—>1 n(E) = _
21212!
A—>2 P(E) = DENES
nis) 11
M— 1
O—1
T—>1
N—2
| -2
2 If a cricket team consist of 15 players have 6 batsmen , 7 Ballers and 2 wicket keepers then the number

of ways in which cricket team formed with atleast 4 batsmen, 5 ballers and 1 wicket keeper

(1) 567 (2) 525 (3) 462 (4) 777
Ans. (4)
Sol. Case-l : Team consist 5 Batsman , 5 Bowlers

and 1 wicket keeper then number of ways.

=8Cs5 x 7C5 x 2C1 =6 x 21 x 2 = 252

Case - Il 4 Batsmen, 6 blowers and 1 wicket keeper
=6C4x7Cex2C1=15x7 x2=210

Case-lll 4 Batsmen, 5 bowler and 2 wicket keepers
6C4 x "Cs x 2C2=15x 21 x 1 =315

Total 252 + 210 + 315 = 777
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3 Tangent drawn at a point P(2,2) to parabola y? = 2x cuts x-axis at point Q and normal drawn at point

P(2,2) to parabola cut parabola again at point R then area of APQR is

25 15
(1) 25 (2) — (3) — (4) 50
2 2
Ans. (2)
Sol.
V@
M\ e
Equation of tangent at P(2,2) is T =0
2y =X+ 2
y2 =4 So, Q (-2,0)
2ati=1=>t1 =2
1 R
t, 2
1 > Ao 1 9
- R=(-3),2--3)|=|=,-3
Azeord)a)-(3)
2 2 1
Area of APQR = l—2 0o 1
2|9
= -3 1
2
1 1 25 .
= 5[2(O+3)—2(—2—9/2) +1(6-0)] = > [6+4+9+6]= > sQ. unit.
4, Coefficient of x2% in the expansion of (1 — x)10(x2 + x + 1)1 js
(1) 190Cgg (2) 190Cgs (3) 100Cag4 (4) 190Cg3
Ans. (2)
Sol. 1 —x)101(x2 + x + 1)100

(

= (1-x)1°(x2 + x + 1)100(1 —x)
(1 =x3)100(1 —x)

= (1 —x) (199Co— 190C1x3 + 100C2x® +....+100Cg4x252 — 100Cg5x255 + 100Cgex256 +.....)

— 100Cg5x256

so, the coefficient of x256 js 190Cgs
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x2+2
5. The value of Iirg(2 —COSX\/COSZX)T is

Ans. 1
Sol. lig(z —cos\/cosﬁ)g (1~ form)
_ ot fi=cosxfaos?x)iz
o ol {1 —cos? x(cost)}(Xz 12
X

X 1+ COS X+/C0S2X
Iing{1—cosz(2coszx—1)}( x% +2 J
— eX*)

” ex"i“,o{1 ~cos’ x(cost)}[ X2 42 J

X 1+ COSX+/COS2X
_ ex"io (1 —2cos* x +cos® x) x®+2
X 1+ CoS X~/COS2X
=eX"L“>O—(ZCos“x—coszx—1) N
X 1+ cosx~/cos2x
X ex"_"")o (2cos® x +1)(cos® x —1) «2 4o
X 1+ cosx+/cos2x
:ex"_"“)o +(2cos’ x +1)sin’ x <240
X 1+ cos x~+/cos2x
= sinx X2 42

=e*0 (2c08° x +1)=—=.sinx
X 1+ cosx~/cos2x

=el=1

6. If the focal chord y = mx + ¢ of parabola y? = —64x is also the tangent to the circle (x+10)2 + y? = 4 then

absolute value of 442 (m +¢) is

Ans. 34
Sol. Focus of parabola is (=16, 0)
So, -16m+c=0=c=16m ...... (Hw

Now slope form of tangent to the circle
(x+10)2+ y2 = 4 is given by

y = m(x+10) £2V1+m°

So, c=10m+ 2/ 1+m? .. (il

By (i) and (i)
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[ 2
16m = 10m + 2v1+m

=>9IM2=1+m2 =>m=+

1

2,2
8
=c=16m=+—
J2
42(m+c)=+34

7. The mean of 6 numbers is 6.5 and its variance is 10.25 if 4 numbers are 2, 4, 5 and 7, then find the other

two :

(1) 10,11 (2) 11,12 (3)9,12 (4)9, 11
Ans. (1)
Sol. Let two number x and y according to question

18 +x+y=39

X+y=21 (1)

2

10.25 = —z:i — (%

x2+y2+4+16+25+49_(6 5F

10.25=
6
2 2
1025 XY 94 (5 pp
=>x2+y>=221 (2)

solving (1) and (2)
So,x=10o0ry =11

3
8. A continuous & differentiable function f(x) is increasing in (_ oogJ and decreasing in [%ooJ then x =5 is:
(1) point of local maxima (2) point of local minima
(3) point of Inflection (4) None of these

Ans. (1)
Sol. Roughly graph of f(x) can be drawn as

RN

2
2

3
Thus x = Eis a point of local maxima
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1 1

9. If the roots of the quadratic equation x?+34x+32 =0are o and B then the value of
OL96 (0(12—1) + [396 (B12_1)
(1) 50.3%4 (2) 51.3%4 (3) 52.3% (4) 104.3
Ans. (3)

1
Sol. x2+ 3= -3%x

= x* +2/3x2 +3=4/3x2

= x*+4/3x2+3=0

=x%+6x*+9=3x*

—=x8+3x*+9=0

=a®=-9-3a*

= a'? = 9a* —8a® =-9a* - 3(-9-3a%) = 27

Similarly g'2 = 27

= a% (a2 —1)+ (312 —1)= (27)8 .26 + (27)8 .26 = 52.( 27)8 = 52.3%

10. In a AABC, If AB =5, ZB = cos™ (3/5) and radius of circumcircle of triangle is 5 then the area of AABC is
(1) 6+83 (2)3+4.3 (3) 3+8y3 (4) 6+4 3
Ans. (1)

Sol. cosB = %: sinB = % R=5

b 4
:>ﬁ—g:>b=8, c=5

2 2 1.2 2 .
CosB:MZESa +25 64_§

2ac 5 2a5) 5
a2-39=6a = a2—6a-39=0

6+843
2

Ao 3o _[3+443)8)5) o5
4R 4(5) -

:>a=3+4\/§

1 1 120
11. The number of integral terms is the expansion of [44 +56J is

(1)11 (2)21 (3)20 (4)30
Ans. (2)
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NP
General term of {22 +56] is

Sol.
1 120-r 1 r
given by Tr1 = 120G, {22j {56]
For integral term, r should be a multiple of 6
i.e re {0,6,12,18, ....... , 120}
1
.. 21 integral terms are there in the expansion {22 +56J
12, If the shortest distance between the lines f=ai+2j+2k+A(i-2j+2k),AeRa>0 and
1, =—4i =K +p(3i — 2j - 2k),u € Ris 9, then the value of a is
(1)2 (2)4 (3)6 (4) Vo
Ans. (3)
a, —aq).(byxbs)
Sol.  Shortest distance=|( 2 1)( 1x 2)|
| oixby| |
H((a 4yt + 2]+ 3Kk (81 + 8] + 4R]|
= 9=
‘ J64+64+16 ‘
_[8la+4)+16+12] 9
| 12 |
Loa=6
13. If a,b,c are mutually 1 unit vectors equally inclined to a +b + ¢ at an angle 6, find 36cos2 20 .
Ans. 4

Sol. |5+5+5|2 = (é+b+6)_(é+b+6) = ;a|2+|6f+t6{2 -3
= ‘é+6+6‘:\/§
Now &(@+B+5)a|a+5+G coso

= c0s0 = 1 = €0s20 = 2c0s? 0 —1

V3

= 36c0s220 =4

| —

1
= c0s20 = — 3 = €0s220 =
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3 1-2zo
14. If zand o are complex n-umber such that |zo| = 1, arg(z) — arg() = ? . Find the arg .

1+3zo
T T 37 37
1) = 2) —— 3) — 4)——
(1) 2 ) a (©) 2 (4) 2
Ans. (4)
: (03]
Sol. Letz=re'9&(o=Fe
o1 (%)
i0 2
1_95, 1—2re .Fe
then — =
1+3Zw 1 i[e—ﬁ)
1+3re™.-e" 2
r
_i3n
1-2e 2 1-2i
= 37_[ = -
=1
1+3e 2 +3
SO0
2 2
1 1 3
Thearg| == —=l|=— —
9( 2 2) 4
sinx—e*; x<0
15. Iff(x) =4 a+[-x] ; 0<x<1 iscontinuous and differentiable function then find the value of a + b.

2x—-b ; x=>1
(where [*] is GIF)
Ans. (03.00)
Sol.  Since f(x) is continuous at x =0

So limf(x) = lim f(x) = f(0)
x—07~ x—0"

-1=a-1=-1=12a=0
Since f(x) is continuous at x = 1

So limf(x)= limf(x) =f()

a-1=2-b=2-Db
=a=0,s00-1=2-D
=-3=-Db

= b=3

Sothevalueofa+b=3
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1 i=j
16. If A = [ailsxs Where aj =3 —X |i—=j[=1  and f(x) = det (A), then the sum of local maximum and
2x+1 otherwise

local minimum value of f(x) is:

20 -20 88 -88
(1)5 @ 57 (3)5 ) o7
Ans. (4)
1 -X 2x+1
Sol. [AE|-x 1 =X |=1+x2@2x+1) + X2 (2x+1) — (2x+1)2— x2 — x2

2x+1 —x 1

= f(x) = 4x8 —4x2 —4x
= f(x) = 12x2 -8x —4
= 4(3x2 -2x —1)
=4(x—1) (3x +1)

. . -1 -
= f(x) is maximum at x = 3 and minimum at x = 1

} 20 -
.. maximum value = Eand minimum value = —4

sum = @—4 == 8

- 27 27
17. The coefficient of a3 b* c5in (ab + bc + ac)8 is:

(1) 60 (2) 45 (3)40 (4) 90
Ans. (1)

6!
Sol. (ab +bc +ac)é= Z M(ab)p (bc)(caf
p+q+r=6
_ Z 6! aPpPrag
p+q+r=6 p!q!r!

For a®b*c®,we need

p+r=3
p+g=4
q+r=5
Solving we get, p =1, g=3, r=2
6!
. ici 3p4 5 i 6 —
... coefficient of a® b* ¢® in (ab + bc + ac)é is 1L2L3!_-60
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18. If an invertible function f(x) is defined as f(x) = 3x — 2, g(x) is also an invertible function such that

(g7 (x)) =x—2then g(x) is

X—8 X+8 X—-3 X+3
3

(1)

Ans. (2)

Sol. f'g'(x))=x-2
f(x-2) =g7'(x)
3(x-2)-2=9g7(x)
3x —8 =g7'(x)
g'(x)=3x—8

or x=39(x)—8

X+8

3

g(x) =

19 _}fn(ﬂ+ﬁ)dx =7

(1) 7+ n2 (2) 22 (3) g—1+fn2 (4) 2 - 21
Ans. (4)
Sol. f(x) = En(ﬂ—x + 1+X) x € [- 1, 1] is an even function

=52 }fn(\H—x +\/1+x)dx
0

Put x = cos20 = dx = — 2sin26 do
.. €0S20 = 2c0s20 — 1 = 1 — 2sin20
0
= 1=-4 j[ﬁn{(sineJrcose)\/E}] sin26 do

4

[Kn {(sm 0+ cose)\/E}] sin20 do

=4

o2

/n(sin® +cosO) sin26 do + 4 (n\/_j sin26 do

II
o-—.:.\.\;a

€0s20

=4 | |-In(sin®+cosb)——

sin0+cos®0 2

0 0

- Cose—sme_cos% ]+4€ \/—[ 00326]
0

l\')l—L
Ot—n|a

(cos0—sin0)? d9]+4£n\/_ (0+%]
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]‘ 1-§n20)do | + 22
0

I\)I—k

—2{9+¥T + /N2

0

o ®_ e ==ZAim2
4 2 2

20. The probability of selecting integers a e [-5,30], such that x2 + 2(a+4)x — 5a + 64 > 0 for all X €Ris :

7 4 2 1
(1) T ) 9 (©) E) (4) 3
Ans. (3)
Sol. x2+2(a+4)x—(5a—-64)>0
D<0

- 4 (a+4)? +4 (52 —64) < 0
— (a+4)? + (52— 64) <0

= a2+13a-48<0

_ 1321694192 .,
2 - ’
So, ae(-16, 3)
So,a=-5,-4,-3,-2,-1,0,1,2
.. Required Probability = L} = =
3% 9
a
0, By jex—[x]dx —10e -9, then the value of ‘a’ is (where [*] is GIF)

0

(1) 9+/n2 (2) 10+/n2 (3) 10 (4) 9

Ans. (2)
Sol. Lleta=10+K,0<K< 1

[edx=10e -9
0

10 104K 10+K K
jeMdx+ [eMdx=10e-10+1= [eMdx=1 = [eMdx=1
0 10 10 0

e—-1=1
K=/n2

so,a=10+ /n2
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22, If AB=‘AX|§ then |A -g|is

(1) VA2+B2+2AB  (2) yA?+B2-\2AB  (3) VA2 +B?+2AB  (4) yA?+B%-\2AB
Ans. (4)
Sol. AB =‘A xé‘ = cosH =sind = tand = 1

= A2 + B2 — 2ABcos [%)

=A24+B2— /2AB

. |A-Bl=JA2+B%—2AB
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