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MATHEMATICS
1. Find three digits number divisible by 3 made from digits 1, 3, 5, 8
(1) 28 (2)22 (3) 18 (4) 36
Ans. (2)
Sol. Case

I,1,1 > (1) way

3,3,3—> (1) way

1,3,5—> 3! =6 way
1,3,8 > 3!=6way
5,5,5—> (1) way

5,5,8 > (3) way

8,8,5—>(3) way

8, 8,8 —> (1) way

total way =22

2. Vertices of triangle are A(1, -2), B(3, —7), C(5, 3) and orthocentre is’(a, ),sthen 9o — 6 + 40 is

equal to
8 16 9 11
1) = 2) — 3) — 4) —
(1) 5 2) 5 3) . ) S
Ans. (2)
5 A N .
Sol. mgc =35, mAB:_E’mAC: Z.It 1s not a right.angle A
Adl,-2)
E
B3,-7) D €63
Equation of AD is y+2:—%(x—l):> S5y+10==x+1= x+5y=-9 ... (1)
Equation of BE is y+7:—g(x—3)2>5y+35:—4x+12:>4X+5y=—23 ...... (i1)
ao M4 g (14 ) 1/ 13)_ 13
3 503 5 3 15
13x6 26 16

Now 90 — 6B +40= 42 + > +40=2+ — = —
15 55
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3.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

A bag contain 6 white balls and 4 black balls. A dice is rolled and number comes on dice is equal
to number of ball drawn then the probability that all balls are white.

1 2 4 2
(A) 3 (B) 3 © T (D) T
ey
Required probability
1£6c1 ‘c, °C, 6C6j

— + +
6 IOC1 IOC2 IOC3

(3 1 1 1 1 1
—| Sttt —t+—+—
6(5 3 6 14 42 210}

_1(126+70+35+15+5+1J

6 210

(2 e

“6l210) 210 5

Number of common tangents of the circle C; : (x =3)° +(y— 3)°= (%} and

2
Cy:(x—9)7°+ (y—%j =25 is

(H1 2)2 (3)3 4).4
3)

Distance between centre = 7.5

r+r= 7.5

C; Cy =1y + 17503 common tangents

20
If (a +bx + cxz)10 = Z:pixi , P, =20 and' p, = 210,78, b, ¢ € N, then the value of 2(a + b + ¢) is

i=0

equal to
()12 2) 15 (3) 18 (4) 22
D
10' 1, I. AN S
General term = (a)"(bx)=(cx")"
rlnle!

r,+r,+1,=10

for coefficient of x', r,+2r,=1
r,=1,1,=0,1,=9

' 11019
= 102a’b =20

p (a)9b1C0
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ab=2

‘ra,beNsoa=1,b=2
for coefficient of x*
rL,+2r,=2=r1,=2,r,=0,r, =8

r,=0,r;,=1,1,=9

10! g 100
p, = 2!8!(31 .b )+1!9!(a) (b”)c =210
10x9 4 +10c =210

18+c=21=c¢c=3
a=1,b=2,¢c=3

6. Maximum digit is 7 and sum of first two digit is equal to sum of last two digit. Find number of
4 digit code.
Ans. (344)

Sol. 4 digit code
Sum of Ist two digit can be 0 = 1.1 = 17
Sum of Ist two digit can'be 1 = 2.2 =2°
Sum of Ist two digit can be 2= (2! + 1) = 3
Sum of Ist two digit can be 3= (1.4 2 +11) = 44 = 4*
Sum of Ist two digit can be 4 =(1'+2+ 1+ 1) =5.5= 52
Sum of Ist two digit can be.5 = 6
Sum of Ist two digit can be 627
Sum of Ist two digit can be 7 = 8
Sum of Ist two digit can be 8 = 7°
Sum of Ist two digit can be 9 = 6>
Sum of Ist two digit can be 10 = 5°
Sum of Ist two digit can be 11 =4°
Sum of Ist two digit can be 12 = 3°
Sum of Ist two digit can be 13 = 2°
Sum of Ist two digit can be 14 = 1°
Total =2 (1 + 22 + 3+ 4 +5°+ 6+ 7°) + &

= 2.%+64:280+64:344
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7. A ellipse X—z + E—z =1 (a > b) has length of latus rectum is 4. If minor axis subtends angle of
a

60° on one of it's focus the sum of squares of length of major axis and minor axis is

Ans. (320)

2
Sol. 2% _4pro2a ()
a
tan 30° = E = L
ae 3
\/gb =ae
3b>=a%r (i)
3@’ (1-¢%)=a’e?
3 -2¢e2=¢?
4’ =3 =e= ﬁ
Using (i) and (ii)

3(2a) = a’ GJ —a=8b=4

(2a)> + (2b)* = 4(64 + 16) = 320
8. Negation of (p Aq) A(~ (P AQ))is

(Hpvq (2) ~(pva 3 pVvi=p D Pvevp
Ans. (3)
Sol.  We know that AA (~ A) # ¢. so negation of this is tautology.so by option/(3) is correct
1
1
9. dx is equal to
'([(2+x—x2)(1+e1_2") d
1 1 4
(1) 3 n2 2 9 /m4 3) 2 In2 (4) None of these
Ans. (1)
; 1
Sol. I=
'([(2+x—x2)(1+el_2x)
= j‘ dx
0 2+1-x)-(1-x)")(1+e 207
1
21:'[ dx .
0 2+X—X
1 1
r=_1 '[ 2& =1 '[ ( L1 j dx=— 1 [€n|x—2|—€n|x+l|]1
2 x"-x-2 65 \x-2 x+1 6 0
=- é [(fn1—¢n2)—(fn2—(nl)] = %én 2
soa=3,f=2

=o' -p'=81-16=65
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10.  If x|x| + 5 |x + 2| + 6 = 0 then number of real roots are

(D1 (22 (3)3 4)4
Ans. (1)
Sol. x<-2

x> —5x-10+6=0
X +5x+4=0
x=-1,-4

x=-4

x € [-2, 0]

X +5x+10+6=0
X’ —5x-16=0

5++/89

2

no solution

x>0
X>+5x+10+6=0
X2+5x+16=0

no solution
so one solution
11. The mean/and standard deviation of 10 observations are 20 and 8 if one number out of 10 is

40 and it is replaced by 50 then find new variance

Ans. (113)

9
o =20 = X ¥ ... o440, 200 = " x, =160
i=1

Sol. I

variance = Zzl(—gl)— (20)> =64 = lez =4640-1600 =3040

i=l1

SO new variance =

2 2
3040 +50 B 160+50 149
10 10

12. IfS= (l+lJ + (L+L+LJ + (L+L+%+%J + wand $ = = (where a, B are
2 3 22 23 32 2% 223 23 3 p

relatively prime numbers the o + 3f3 is equal to

Ans. (5)
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Sol. x=—,y=-—
(1) X ) y 3

S=X+Y+X+xy+y)+(X + Xy + Xy  +¥) + ... ©

2 2
(x-y8= S -

—X 1-

(x—y)§= XXV YR =y —xy(x-y)

(1-x)1-y) (1-x)1-y)
(x—y)S _ Xy -xy)x-y)
(1=-x)(1-y)
111 3+21 4
7_{_* — -
__ 23 6 _ _6 _,

l\) \

%
3

[SSRNT

A==

13.  Let f(x) =In (4x* + 11x + 6) + sin™" (4x + 3) + cos._ " (10“6}. Let domair of f(x) is (a, B] find
|10(cc - B)] =

Ans. (2.5)

Sol. —1£4X+3£1:>—4S4X£—2:>—1$X£_71 (i)
and -1 < 2580 1 3 10x+.6<3— 9<10x <—3:>1—(9)<x<1—(?; (i)

and 4x> + 11x + 6 >0 = 454 8x.+ 3x + 6 >0 = 4x(X+2) + 3(x +2) >0

= xX+2)@x+3)>0 = x € (=0, 2)U (T,ooJ ...(1i1)

Intersection of (i), (ii), (iii) is (73,_—1}

2
3,15
110(c. - B)I—‘10(4 2}‘ >

14. Let A(0, 0), B(2, 3), C(t, 4) are vertices of triangle t = o, t = 3 are two values of 't' corresponding
to the maximum and minimum value of perimeter of triangle the value of 6a + 5B is
(Where t € (0, 4])

(1) 16 (2) 24 (3) 32 (4) 36

Ans. (3)
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Sol. Image of A isliney =4 is A(0, 8)

EquationofA’Bis(y—8):2_(8) x-0)
y=4
B2, 3)
A((0,0)
5
-8=-=x
Y 2
5 8
aty=4=>A4=-=-F= pf=-
y 2B p 3

for maximum determine values at boundary points
PA +PB = /( +16) +/(t—2)? +1
maximum at t =4, PA + PB = \/3_2+\/§

a=4, Bz% = 6a + 5B =32

15. Let f(x) = max (1 + x + [x], 2 + X, x + 2[x]) for x € [0, 2], m is number of peints where f(x) is
discontinuous in [0, 2] and n is number of points where f(x) is.non-differentiable in (0, 2) then
(m + n)* + 2 is equal to

(12 (2)3 (3)6 (4).8
Ans. (2)
I+x xel[0,1)
Sol. 1+x+[x]=|2+x x€[l2)
5 Xx=2
x  xe[0,])
x+2[x]=|x+2 x¢€[l,2)
5 x=2
Graph of function 4 °
2
O

m=1, n=1
(m+n)’+2=(140y°+2=3
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16. Two arithmetic means A; & A, and 3 geometric means G;, Gy, Gz are inserted between two
positive numbers a & b, then the value of Gi*+ G+ G + G2 . Gytis

(1) (A1 + A2) GiGs (2) (A1 + A)* GG
(3) (A1 + Az) (G1 + G3) (4) (A1 + A2)2 (G1+G3)2
Ans. (2)

Sol. a, Gy, Gy, Gs, b
G1=ar,G2:ar2,G3:ar3,b:ar4
a, AL, AL, b=>A +Ay=a+b
G'+G'+G'+ GG = (ar)4 + (arz)4 + (ar) + (21r2)2(21r3)2
= a4[r4 +ro 41+ r8] = a4r4(1 +2r" + r8) =a'? (1I+ r4)2 = a2r4(a + ar4)2
=Gi(Gy) (a+b)’ = GiGs(A| + A)’
17.  Find area bounded curve 2y* = 3x, y = 0, (x — 3)° + y* = 2 and x + y = 3 and above x-axis is A
Find 4(mt + 4A).
Ans. (42)
Sol.

N

73/2)
/N3, 0)
ON 32
X+y=73
2 _ 3x
Y73

2y’ =3x,y=3-x

2(3 —x)*=3x

2(9 — 6x + x°) = 3x
2x*— 15x+18=0

2x* - 12x—3x+18=0
2x* - 12x—3x+18=0
2x(x—=6)-3(x-6)=0
(x—6)(2x=3)=0

X =6,3/2

2

AreaofA&C:ﬂ:7t><2 =2
4 4 8
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Area of ARC = lr29 _I
2 4

3/2 \/5 \/g X3 32 \/§ i

Area = ;[E\/;dH:EXENZJO =\/§><3X2((3/2) —O)
V2(33)_3
B2 ) 2

Total area (A) = 3+2—E
2 8 4

4A = 2—n
2

=4(n +4A) =42
18. Let A be a square matrix of order m and m, n related by m’ + n*£ 6m=4n + 13 = 0, |A] = 10, then
InAdj(Adj(mA)| = 3*. 5. 6°. Finda+b + ¢
Ans. (16)
Sol. m’-6m+n’—4n+13=0
(m-3)+m-27°>=0
m=2,n=2
2Adj (Adj GA))|
2° |Adj (Adj 3A)|
8|Adj BA)[F =4BA[" =8 x3' |A['=2" x3" x 10*= 6’ x 37x 5
19. If a relation R'is given by (a, b) R(c, d) = 3a +2b =4c'+ 5d where a, b, c, d € {1, 2, 3, 4}, then

total number of elements in this relation are

(1)4 2)5 @6 47
Ans. (3)

3a | 2b | 4c | 5d

3121415
Sol. 6|4 |8/10

96 (12|15

12| 8 |16 |20

3a+2bcanbe=5,7,9, 11,8, 10, 12, 14, 11, 13, 15, 17, 14, 16, 18, 20
4c +5dcanbe =9, 14, 19, 24, 13, 18, 23, 28, 17, 22, 27, 32, 21, 26, 31, 36
Equality holds at 9, 14, 13, 17, 14, 18

Total elements are 6
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X+A y-6 z-3 x-A y-6 z-1

if shortest distance between two line is \/5 . Find

20. = = , =
3. -1 2 1 2
D 80A.

Ans.  (800)

Sol.

@ —>

d,(2,-6,1) b, =1+2j+4k

d,—4,=2ri—12j-2k

|-14X + 70| =
—14A +70= %21
—14A = 91

_ 1
14

—14 = 49
49

A=
14

go[ 1422 =80(10) =800
14 14

10
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