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PART : MATHEMATIC

% % +__ S uplo 100 terms then [S], where [ ] represents GIF, is ?

1 LeISlé
3 9

Ans. (98)

Sol = |17— ‘+(17i1+|f17£]+upl0100 terms
\ 370 a/ 27 1




, hY
s=1oo-(3+f3| +|2 +.....100 term
3 3

( (100 )

2 1_[51 ‘
S=100- = 2
3|7, 2
3

[S] =98
2. If an = 19" — 12, then the value of ~-22-310 g
57ay
(1)4 (2)5 (37 (4)8
Ans. (1)

. 3119° —12%)— (197 - 12"%)

Sol.
57(19% —12%)

_ 19%(12)-12(19)
T BT(19° —128)

19x12(19°% —12%)
57(19% —128)

=4
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2

p 5 1/50
i Z 1—% U 2+ x)”}_ and g(x) = f(f(f((x))) + f(f(x)) then find then [g(1)] is

3. I (x) =

(where [x] is greatest integer less than or equal to x).
Ans. (2)
Sol.  g(x) = f{(f(f{(x))) + f(f(x))

g(1) = (/1)) * 1([(1)) ........ (1)

(1) = (4f3)

f(f(1)) = {(¥3 ) = ((2—x) (2 + x))"2

=(4-3)1"2=1

(1)) = (1) = V3

=lgMl=3+1]=2

%% ginx

4. The value of integral | =_|. T dx is
] (e““ +—— |[1+ cos? xJ
\ eDDSK N
T T T

1) = 2 3) = 4) =

O @)= @ OF
Ans. (3)

n COSX o5
Sol. I( g - 3nx dx

0| a5 4 —— ‘{1 +coszx}

ACOSX



- -

By. using P —VI

2| ET=r —sinx l

e sinx COSX
j--' +—= dx
’ }

. T '
[| e +—= J(1 +oos?x) [— 1
e \ eDUSX + ecosx)

P osinx
1+cos* x

0
cosx =t

— sinxdx = dt
x|0]| n/2
t{1] 0

AY
then

5. Let @ and b be two vectors such that lal=4,] Bl = 3 and angle between a and b lies in|' i%
Y A

the value of ((3+b)x(@E—b)f +4(E.6) is
(1)576 (2) 1152 (3) 289 (4) 432
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Ans. (1)

v R

Sol. Given|a|=4,|b]|=3 dnbe|Z,Z
4 3)
(8+b)x(@-b)f +4(3.b)2
(~axb+bxaf +4@E.b)2
alaxbf - 4@ by
=4[aR|bP
=4x16x9=64 x9=576
6. In a AAEREEPUEC RN SN _
8 9 r
Ans. 02.50
Sol. a+b=T7k B
b+c=8k
a+c=9k ok 4k
Zla+b+c)=24k
a+b+c=12k
a = 4k, b = 3k, c = 5k (triangle is right angle at C) A 3K C
T Bk 5k
=——= == = R==
snC sin(90°) 2
_A_1(BKkKK)
s 2 6k
R_5kiZ_5_,¢
r k 2
7. If f(x) = x® + x — 5 and g(x) be another function such that g(f(x)) = x then find the value of g'(63)
1 1 1 1
1) — 2)— 3)— 4) —
()50 ()49 ()48 ()4?
Ans. (2)

Sol.  g(fx) = ﬁ ........ ™)

ta find a’(63) nut fix) = B3



¥} +x—-5=63
X(x2+1)=68 =>x=4

Now F(x)=3x2+1 = f(4) = 49

1
then the value of g'(63) = —
g'(63) 9
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8. If A and B are unit vectors and @ is acute angle between them, choose the correct option
(1)\A—B|=|A+E§|tang (2)|A—B\=|A+B|cosg
(3}\A+B’|:|A—B\cos% (4)|A+B|:|A—B||ang

Ans. (1)

sol. |A+BFFA] <|B|? +2|A||B|cos0
=1+1+2cosH
=2(1 + cosg)

=4coszg —)

and
|A-BPEAP+|B]*-2|A||B|cos0
=1+1— 2cosh

= 2(1 - cosg)

]
= 4sin? —
4sin 5 e 2)
by eq. (1) and (2)

= |A B nD — |A-B|4A+B|tan
|A+B]| Z 2
1 1 1 1 k

21 310 1 2238 T ARy ’ 21031 510 310

(12 23 (3)4 (4)5

Ans. (4)

Sol 1 1 1 Ik

oL 21|31l} 1 22‘39 P eoseszat 29.32 W 21031 _ 2]0.310

=k=2+283+27 3+ £ . ... +2.38 + 39 = 310210 = (35— 25) (35 + 29)

=211=275

=(210 + 1) (270 + 5)

=(6Ar+1)(6u +5)

Remainder = 5

then find remainder when k is divided by 6 is

10 y
512 -
10. If f(x) is a function which satisfies f(x + y) = 2f(x).f(y) , f(1) = 2 and Zf{a+k) :7(220 - 1]. ae W

k=1
then possible value of « is
Ans. 04.00
Sol. = f(x +y) = 26(x).f(y)
Let f(x) = 227
10 10

Now 3 fla+k) = 32201 _ g2ect 3 5o
k=1

k=1 k=1

(22:]10—1‘ g ‘[220_.1J
T B 3

2291 =512 520 +1=9
o=4

= p2a-1g2
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11. If (x) be a polynomial in x such that f(x) + f(x) + "(x)= x® + 64 then value of Limm is
x—1X —
(1)15 (2) —14 (3) 14 (4)-15
Ans. (4)

Sol. As fi(x) + P(x) + F'(x) = x5 + 64
= f(x) is a polynomial in x with degree 5
Letfix)=x®+ax*+bx3+cx2+dx+e
= fi(x) = 5x* + 4ax® + 3bxZ + 2cx + d
& " (x) = 20x® + 12ax? +6bx+2¢
Since f(x) + F(x) + f"(x) = x° + 64
=a+5=0,b+4a+20=0;c+3b+12a=0, d+2c+6b=0&e+d+2c=64
—a=-5b=0, c=60, d=-120,e=64
= f(x) = x5 — 5x* + 60x2 — 120x + 64
= f(x) = (x=1) (x* — 4x> — 4x2 + 56x — 64)

= L)':?I=><474x3—4x2-v-56)<7|':.‘4
X

Lim ) =1_4_4+56—64=—15

x—1X—1
12. If m1 and mz are slope of the common tangents of curves x2 + y? = 2 and y2 = x then the value of 8.|m1.mg]
is
(1) 3/2-3 @) 32-4 (3)W2-5 ) 35-4
Ans. (2)
Sol. Let equation of tangent y = mx + %
m
then is also tangent to curve
1
0-0+=—
am| - >
m? +1
i 2(m2 + 1)
16m

32m* +32m2—-1=0

_ —32+~J(32)2 +4x32
64
then the value of 8.Jm1.mz| = 8m?

[=3244(32 +4x32|
ol

64
=_4+J18=3/2-4

mZ

=8
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13. If Q is the mirror image of P(—1, 0 —1) with respect to plane x + y + z = 5 and a line parallel to PQ passes
through A(1, —1,—1) intersect given plane at a point R, then the value of QR?is
Ans. (21.00)

Sol.

X+y+2-5=0




Coordinate of Q
x+1 _b= 0 z+1 2”—1+0—1—5]_E

D 1 1 \ B 3
s
. ﬂﬂ‘ﬂ)
\3 B8
Direction ratio of PQ = a3 Eﬁ
BN

equation of line passes through A(1, —1, —1) and parallel to PQ is
x—1 y+1 z+1
BRI T
3 3 3
x—1 +1 z+1
= S
R(» + 13—k —1)
R lies on given plane
so,A+1)+(A-1)+(L-1)=5
6

= h===2

then the point R(3.1, 1)

\2
121 64 189
|——3) |——1 =—+—+————21
S 9
14. Number of all three d\g|ts odd integers whose sum of digit is a multiple of 7, is

Ans. (57.00)

Sol. Largest digit in number =9
Sum of three digit maximum can be = 27
Hence sum of digit canbe =7, 14, 21

Now|a,|a,|a,]| ai+ax+as=7,14,21

C1 ai+az+as=7 a3 = odd é G

az=1 (a1, az)=(1,5), (2, 4), (3, 3), (4, 2), (5, 1) Total number =5
az=3 (as az)=(1,3) (2, 2), (3, 1) Total number = 3
as=5 (a1, az)=(1, 1) Total number =1
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C-2 aitaz+tai=14

az=1 (a1, az)=(4.9). (5, 8).......(8, 4) Total number = 6
as=3 (a1, az)=(2,9), (3, 8), (9, 2) Total number = 8
az=5 (as, az)=(1, 8),....... (8, 1) Total number = 8
a:=7 (a1, az)=(1,6),...... (6, 1) Total number = 6
az=9 (an,az)=(1,4).... (4, 1) Total number = 4

c-3 ait+az+taz=21
az;=3 (a1, az)=(9, 9) Total number =1
as=5 (a1, az)=(7.9). (8, 8), (9, 7) Total number = 3
as=7 (a1, a2)=(5,9),......(9, 5) Total number =5
a;=9 (a1, az)=(3,9)........(9, 3) Total number=7

Total = 57
15. Ifz1 =4+ 3i, zz =3 + 4i and zs = 5i lie on a circle and z lie on same circle such that line joining z and
z1 is perpendicular to line joining zz and zs then arg(z) equal to
24 24 24 24
1) tan-1— 2) —tan-1— 3)n—tan-1— 4) —g + tan-1—
(1) 7 2 7 (3) 7 (4)—n F
Ans. (2)
Sol. Equation of circle passes through z1(4 + 3i), z2(3 + 4i) and z3 (5i) is X2 + y? = 25
slope of z2z3 = = -
s °"0-3 3

slope of zz1 =3

Equation of zz1is y — 3 =3(x — 4)
y=3x-9

Now x2 + (3x —9)2 =25

10x2 —54x+81-25=0

10x? —54x + 56 = 0



(x—4)(5x=T7)=0

x=4 or z
5

So arg(z) =— tan-1%

0 -2 10 10
16.  Let A_{ ] and M= ¥ A% N= Y A% then MN2 is
2 0| k=1 k=1
(1) symmetric matrix (2) skew symmetric matrix
(3) Identify matrix (4) singular matrix
Ans. (1)
i s T s S SO
Sol. A= 1 = =—41. (symmelric)
2 0]/2 0 0 -4

& A? = —4A (skew symmetric)
10
= M= YAT = [(4) + (42 + (4P + A4 T
k=1
=—4)l is symmetric
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10
= N-= ZA“ = A1+ (—4) + (=4)> +... +(—4)] 1
k=1
= 1A is skew symmetric
Where 7. = {1 + (—4) + (—4)® +....+—4)%}
Now MN = —442 A = NM
= MNZ = (MN)N = (NM)N = N(MN) =N(NM) = N2M
Hence (MN2)T = (N2)T MT = (NT)2MT = (-N)2 M = N2M
— MN2 is symmetric matrix

17. Let E1 and Ez be two events such that P(E+/Ez) = —; , P(E2/Eq) = %

(1) P[E; NE;)=PEJP(E,) 2) P[EnE,)=PE PE,)
@) P[E;nE;)=P(E,)PE,) @) PIE; ~Eo)=PE/PE,)
Ans. (4)

Sol. P(EinEz)= % =P(E1) F{EEZ]= P(Ez) P[EL}
=1 =2

1 3
S0 —==P(E;)x—
: e

1

P(E;) =~

(E4) 5

1 1
And = =P(E)x=
3 (:z)x2

1
P(Ez)= —
(Ez) 2
Now option
11 1
(1) P(E1) P(E2)= - xz =2 # P(E1NE3)
5 3415
2 PIEIPIE; |= = x— =—
@ JPE: 6 4 24

P(E: " E;) =PlE, uE2]=1—P(E, UE,)

= 1— [P(E1)+ P(E2) —P(E4 nE2)]= 1_(%+i_%J ) _2_74 :g
P(E r\.EQ ) ,LP(E P(EJ |
(3) P, NE,)=P[E,)-PE, E,)
=%,_; =—; = P(E;) P(E;)

(4) P(E, r\EZ) =P(E, )-B(E, nE,)



1 1 1
e e Y e — P(E}} FE
ey — FE1) BIES)
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