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MATHEMATICS
1. The value of 3 26 dx equal to
) € +6e” +11e” +6
32 9 8 32
1) /n | — 2)/n | — 3)fn | — 4)fn | —
”%9) ()n(sj ()n(ﬂj ()n(ﬂj
Ans. @)
Sol. Let e'=t
e dx =dt
6

e

_{ £ +6t2 +11t+6 _! tt+1)(t+2)(t+3)

(1 3 3 1
[ R R
(t t+1 t+2 t+3j

1
{nt=3(n(t+1)+3/n(t+2)—(n(t+3)}

3 o0
= én# :én(l)—énzz_gnz
(t+D7(t+3) ]|, 32 32

2. Consider the functional equation 3f(x) + 2f (lj = A 10" then |f (3) -1 '(ij 1s.equal to
X)X
5 (2)-3 (3)0 ON
Ans. 4)

1
Sol. x—> —
X

3f(x) + Zf(lJ = l—10
X X

3f(lj+2f(x) =x-10

X

%[i—lO—i&f(x)}rH(x):x—lO
3 9 -3 3
= X—IS—Ef(x)+2f(x) =x-10 :?f(x)—x—gjLS

f(x) = —%x +i—2
5 5x

-6 1
f3)= —+--2=-3
(3) 5 '3

fg= 2o Lo 228y
5 5x 4
1

‘f(3)—f'(ZJ‘: 3+ 10[=7
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Let yi(x) and y»(x) satisfy the differential equation % =y+ 7. 1f yi(0) =0 & y»(0) = 1, find the
X

number of intersection of y;(x) & ya(x)

(H1 20 3)2 43
()

Ay ~ k"

Iy+7 —Idx = |y+7 =ke

=>yi+7=kie" &y, +7=ke"
yi0)=0=k;=7and y,(0)=1= k=8
Lyix) =7 - 1) & ya(x) = 8e* — 7
Intersection 7¢* —7 = 8e* -7
=e'=0=>xed
.. No point of intersection
If PQ is a focal chord of y2 = 36x with PQ = 100 and M divides PQ in the ratio 3 : 1, then the line
through M perpendicular to PQ pass through -
(1) (1,0 2)(2,3) (3) (3,33) CORCR))
)

1 2
9(t+¥j =100

t=3
= P(81, 54) & Q(1, -6)
M(21,9)

= Lis(y+9)= ?(X—ZI)

3y—27=-4x+ 84
4x + 3y =111
Number of symmetric matrices oforder 3 X 3/ which can be constructed from the elements
{0,1,2,3, ... ,9}1s
(1) 10° (2) 10° (3) 10* (4) 10°
C)
x a b
a x c

b ¢ x

a can be filled in 10 ways

b can be filled in 10 ways

c can be filled in 10 ways

elements of diagonal can be filled in 10° ways
total no of matrices = 10° x 10° = 10°
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6. Let the frequency distribution is
xi |1 |3 5 7 19
fi |4 |24 |28 |o |8

If mean of observation is 5 then find 30

Mean deviation about mean + variance

(18 27 (3)4 (4)6
Ans. (1)
£
Sol S—x - 2 xf 44724140+ 70+ 72
D, 64 +o.
=320+ 50=288+ 700 =>20=32=a=16
f|x. —X
M.D.(X) = % where Y f, =64 + 16 =80
M.D.(X) = 4x4+24x2+28x0+16x2+8x4
80
_ 1288
80 5
. Zfi(xi _i)z
variance = &=————
>
_ 4x16+24x4+0+16x4+8x16 352
- 80 80
3a 3x16 3x16x80 3x8
2 - = = = :8
Mean deviation about mean +variance 128 352 430 3
80 * 80
7 Let S : lim 2+4+62....+2n _ l
n—»o n 2
P42+ 40" 4
Sy i =X
? nglgo n'® 16
(1) Sy is false, S, is true (2) Sy is true, S, is false
(3) Both are true (4) Both are false
Ans. (1)
Sol. s lim 2. 2D
n—»>oo 2.n
16
—
S 1 [ 16 j 1
o nglgo n'® 16
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8. 2;2 —3 4+ 24 -5+ (upto 20 terms) is equal to
Ans. (1310)
Sol. (2°+4%+ .. +20) + (2237 +4-5 4+ .. +20° - 21%)
=22 (124224, +10) -2 +3+4+.......... +21)
_, . 10121 _(21.22 _1j
6 2
=1310
9.  Letg(x)=+/x+1 and f(g(x)) =3 — v/x +1, then find f(0)
(1) 3 ()2 (3) -1 4)0
Ans. (1)

Sol. gx)=0=>x=-1

f(g(-1))=3-+~-1+1 =3

=f(0)=3

10. The number of seven digit numbers formed using 1, 2, 3, 4 whose sum.of digits is 12, is
(1) 402 (2) 413 (3) 421 (4) 409

Ans. (2)

Sol.  digitsused (4,3, 1,1, 1, 1,1)
digits used (4,2,2,1, 1, 1,1)
digits used (3, 3, 2,451, 1,1)
digits used (3,2, 2,2, 1, 1,1)
digits used (2, 2, 2,2, 2, 1,1)
70 7! 7! 7! yl
R VTR TP TRy
=42 + 105+ 105 + 140 + 21 = 413
Alter
X+ X, + X+ X+ X+ X+ X, =12
xi € {1,2,3,4}
coeff. of X in (x + X+ X +x) =x'(1 -x)'(1 =x)"’
coeff. of x° in (1 — x")'(1 - x)™’
=7Cy''Cs-"Ci'Ci = 413
11. Let1,2,3, oo, 10 are first terms of 10 A.P.s respectively. If the common difference

10
of these 10 AP is are 1, 3, 5, 7, ..... respectively then find ZSi where S; represents the sum of

i=1
first 12 terms of i™ A.P.
(1) 7260 (2) 7240 (3) 7230 (4) 7220
Ans. (1)
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Sol.

12.

Ans.

Sol.

13.

Ans.

Sol.

14.

Ans.

12 . . .
Si=— [2i+11x(2i-1)]=6[24i-11]

10 10
DS, =6 (24i-11) =6[W—110}
i=1 i=1

=6[1320 - 110] = 1210 x 6 = 7260

2022
Find 35 {.} is fraction part function

1 4 7 1
Y] I 2) I 3) I “4) I

@™
4222 =16 =15+ D" =150 + 1

42022 1
= =—
15 15

Consider the binomial expansion (\/7 —Lj where n < 15..If the coefficient of term
X

3/2

independent of x is a and sum of coefficients of all terms except the coefficient of independent
term is 649 then find A where coefficient'of x " is24A

(1) =36 (2)-18 3) -9 4) -6
€))
Tr+1 = nCr(X)% (_6)r X—31‘/2
n—4r

="C;(x) 2/ (-6)"
n-—d4r =0 =>r= X

2 4
x=1= (35"
S0 (=3)" = "Crya(-6)"* = 649 = n =4
Now 2= S 3n—4r—r=3

so coefficient of x " is *C3(—6)° = 4 x —216 = 24\
A=-36

sin 3x

Let f(x) = x — sin2x + defined on [0, 7] then the maximum value of f(x) is.

(I)E_£+l (2)2_{_@_{_%
6 2 3 6 2 3
(3)E+£+l (4) n+£+l
6 2 3 2 3

©)
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Sol. f'(x)=1-2cos(2x) + cos(3x) =0
cosx =t= 4t - 3t-22t° - 1) +1=0
46— 47 -3t+3=0

3

40— -3(t-D)=0=t=1t=+ >

5m

cosx =1 =x=0, cosx = J_r_3:>X:E’_
2 6 6

f "(x) = 4sin(2x) — 3sin(3x)

f"(%}=4x§—3 =2J3-3>0

f"(%j:4x£—§}—3 =-23-3<0

3,

T T 1
= = f _— = —_— —
f(0)=0, f(n) ==, ( 6 J 2 3

f E =E+£+1—>Max1mumasf 575 <0
6 6 2 3 6

15. Let y = f(x) =max{sin X, cosix }, — ©1 <x < 7 find the areatbounded by y = f(x) and the x-axis
4
(18 (2)6 (3)4 4) 3

Ans. (3)

a

\

-3n/4 —7/2 /4 T
J. (—sinx)dx + J. (—cosx)dx + J. cosxdx + '[ sin x dx
_n -3n/4 —7/2 /4
cosx) Ydx — (sinx)_ Ty (sin x)ﬂ/4 — (cosx)’
T —3n/4 —n/2 n/4

e o)
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16.  Find the distance of the point P(1, 2, 1) from the plane x + y + z = 6 measured along the line of

shortest distance for the lines X—_l _Y_Zz and X _Y_z
2 1 -1 2 3
(1) 443 2) 243 (3) 332 @) 42
Ans. (2)

Sol. ¢xd =<4, -4, 4>
x—=1 y-2 z-1
-1 1

P(1,2, 1)
&xa

L is

P,

PbOA+1,-A+2,A+1)
X+y+z=6=>A=2
S P»(3, 0, 3)
—  PPy=4+4+4=23
17.  The values of a so that equation x|x — 1| + |x + 2|+ o= 0 haye exactly one solution
(1) (=e0, ) 2) (-6, 3) (3) (3, 0) (4) (=0, -6)
Ans. (1)
Sol.  xx-1|+[x+2|=-a
lety =x|x = 1| + [x + 2|

x242 ; x>1
y= —x*+2x+2 ; -2<x<l
—x2-2 ; X <=2

y

N

3 |-

asy eR
hence - € (-0, o0)
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18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

Sol.

Let probability of getting head is thrice of probability of getting tail. A coin is tossed until one
head or 3 tails are obtained. If number of trials is 24 then the mean of experiment is

(1)28.5 (2) 31.5 3) 25 (4) 26.5
2)
Case-1 H-o1x %
1 3
Case-11 TH 5> 2 x —x—
4 4

Case-II1 TTH — 3 x l><l><E
4 4 4

3
Case-1V TTT - 3 x (ij

Mean = (§+£+i+ijx24
416 64 64

=315
Let a=2i+3]+5k, b=31+3j+7k, ¢=71+8]+9k . Ifaxb=c+d then |d|is
(1194 )190 (3187 @) 185
®»
d=dxb-¢

i j k
ixb=[2 3 5|=6i+j=3k

3 34

d:(6i+j—312)—(7i+8j+912)=—i—7j—1212

d =V1+49+144 =194

If sin” X—H — sin! % =/ (for x >) then sin((x2 +X +5)£j— cos((x2 + X + 5)m)
VX +2x+2 Vx® +1 4 2

is

(H1 (2)3 (3)2 4)4
3
sin”* L%} =tan"'(x + 1)

X7 42X +

.1 X _ 1
sin =tan X
Vx? +1

= tan'(x + 1) — tan"'x = r = tan™" _ _I
4 I+x(x+l) ) 4
=>1l+x(x+1)=1=x=0,x=-1

SO sin(szlj —cos(dm)=1-(-1)=2
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21, 1Y See ey e, then y(2) — y(0) is

dx
4 6 4 6
mes e b @6+
36 32 6
4 6 4 6
O ST @wer e b
2 3 6 2 3 6
Ans. (3)
Sol. y=6[c*dx + [e™dx + [e’dx
2x 3x
y:6e"+e2 + +c
4 6
1 1 41
D=6+ + < y0)=6+- +- =
y(2) > T3 y(0) >+v3°%

2 et b 41
y(2) —y(0) = 6e” + 2 t3 "%
22.  Plane P; is passing through the point (1, 1, 1) and line of intersection of P; and P, where
Pi:2x—-y+z=5and P,: x + 3y + 2z + 2 =0, then distance of (1, 1, 10) from P; is
126 63 252
(1) 558 2) 558 3) 558
Ans. (1)
Sol. P3 is P1 + 7\,P2 =0
2x—-y+z-5)+Mx+3y+2z+2)=0
3+M8)=0 =>A=3/8
S P3i19x +y +142=34
_|19+1+140-34f 126

V361 +1+196)] /558
23.  The negation of ((A/\ (B Vv C)) —> (B A C)) — A is equivalent to

(1) ~B (2) ~(A AB) (3) ~A (4) ~(A vB)
Ans. (3)

Sol.  ((AA(BvC))—>(BAC))=~(AA(BVE))v(BAC)

(4) None of these

distance

So ((AA(BvC))—>(BAC))>A

= (~ (AA(BVC))V(BAC))—)A

~(~ (AA(BvC))v(BAC))—>A)
~(~ (~ (AA(BvC))v(BAC))vA)
~(A/\(BVC))/\~(B/\C))VA)
~A
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24.  Consider the system of linear equations

2x+4y+bz=2a
X+y+z=6
X-y—-z=38

then the correct option are -

(1) If a =5 and b =4 then system has unique solution

(2) If b # 4 then system has unique solution only for a =1

(3) If a =5 and b =4 then system has infinite solution

(4) If a =5 and b =4 then system has no solution

Ans. (3)

2 4 6
D=1 1 1
1 -1

Sol. =2(4-b)

S = B
—

-1

2a 4 b
D=6 1 1

2a 4 b
1| =144 +b)
14 0 O

I
(@)
—

D=1 6 /1

2[-14]-2a(=2) +

b(2) = 4a + 2b - 28

= 2[14]- 4@2)+ 2a(-2)

2 4 2a
D:;=(1 1 6
I -1 8

= 28-8—-4a=20-4a

10
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