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1. Two circles having radius r; and r; touch both the coordinate axes in first quadrant line X + y =2

makes intercept 2 on both circle. The value of rl2 + r22 — Il 18

(18 )7 35 2
Ans. (2)
Sol. (x—-1)’+(y-r’=r
. . |r+r=2
Distance of (r, r) from x +y =2 is 5 =2 k-1
ANY
> X
2 2
(\/5|r—1|) +1=r
=20 - 2r+ ) + =1
r-4r+3=0=>r=1,3
I'l +I'2 —rnr=7
2. oy Gy C1+"CO 1023, then the value of n is
n+1 n 2 10
19 27 35 4

Ans. (1)

Sol. Zn: nCr = 1 Z“:,chm

r:O(H—l) (n-+1)r:0

1 [2n+1 _1]2 1023
n+1 10

2" 1 1023

= =—
n+1 10

n=9
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3. o ;ﬁe l::;z of coefficients of first 50 terms of the expression (1 — x)100 is
1o (2) *Cag 3) % ey, “4) -”C
Ans. 4)
Sol.  (1-x)'" ="%C, -'°C, +'PC,x%....... +19°C o x'
o 100 %0 + 10 "Cy 4 +'%C190=0

1
100 100 100 100 _ _ 100
C,—7C+7C,-C +. =3 Cs,

4. Number of 5-digit number formed using digits 0, 1, 3, 5, 7, 9 which are greater than 40,000
(repetition is not allowed) and divisible by 5 is equal to
(1) 100 (2) 120 (3) 240 (4) 360

Ans. (2)

Sol. 5]+ 0

2 4 3 2 1 3 4 3 2 1
Number of 5-digit number=5 x6 x 6%6 x 2=2160

0.15
5. '[ |100x* 1] dx is equal to
0.15
=2 el NN il
()600 ()300 ()100 ()120
Ans. 4)
0.15
Sol. T=2 [ |100x>~1|dx
~0.15

100> - 1=0=x=0.1

0.15
1=2 j(l 100x )dx+j (100x> —l)dx:l
0.1

1=2 01—@(0 )’ +1 {(0.15)° (0.1)3}} —(0.05)
12201-01,02375 05| _o [ 02875 ] 5 1g166= 23
i 3 120
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6.

Ans.

Sol.

Ans.

Sol.
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1 2k-1 2k

n
If Ax=|n n’+n+1 n® | and Z A, =216, then 'n'is equal to

n  n’+n  n’+n =
6
n n n
D1 ) (k-1 Y 2k
k=l k=l k=1
iAk =| n n’+n+1 n’ | =216
= n n’+n  n’+n
n n’+n-n n’+n
=|n n’+n+l n’ | =216
n n’+n  n’+n
n n’ n’+l
=0 n+l -n | =216
0 n 0

n’=216=>n=6

Given A = Li—j +kyB=2i-j +3k and.(A +B +

Find |C x A(i+] +k)P where o> 0

(1) 62
1)

(X+]§)x(—f:0

(2)61

(3) 60

C =K(A + B)=K((L+2)122] +4%

ol >l

.C
.C

MV 4+20+6 9
_ = =
20 +18 20

A=lasA>0,K=-1

KCer+4+2+12) =

=KW\ +2L+6)=-9

KQ@2A + 18).=-20

10A> + 11A =21 =0

Thus C =— (312 +4k)=-37+2] -4k

A

)

i
ka(f+}+l§):—3 2
1 1

k
4| =6i-j-5k
1

IC xA(l + ] +K)P=36+1+25=62

>

C)x

C=0 A,

4) 33

(@

_o9,

B.

C

- 20.
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8.

Ans.

Sol.

Ans.

Sol.

10.

Ans.

Let Si:(p=qA(pAa(~q))isacontradiction
S (pA@ Vv ((~p)A @V (PA(~q)V ((~p) A (~q)) is tautology
(1) Both S; and S, are TRUE
(2) Both S; and S, are FALSE
(3) S; is TRUE and S, is FALSE
(4) S;1s FALSE and S, is TRUE
(D
Si=(p—> @A A~q) =(a,c,d) A(b) =¢ (Contradiction)

Q)

S:=(pAr@v(~pArqg Vv (pAr~q Vv (~pAr~q)=(a) v(c) v (b) v (d=(a,b,c,d)

.. tautology
Number of points of discontinuity of |[x]| +/x —[&] on thednterval (=2,1) ({.]{represents greatest

integer function)

(1)2 23
30 A1
1)

Let f(x) =|[x]] + \{x}

Atx =-1, f-1") =|-1]+0=1
f-1)=]-2|+1=3

Atx =0, f(0H=0+0=0
fO)=-1]+1=2

Two points of discontinuity

If(1+ xz)dy = y(x —y)dx and y(0) = 1 then y(2\/5) is

1 3

) — N3

M In(+/2 +1) @ 1+In(+/2 +1)
3 1

3 4

® 1+2In(~2 +1) ©@ 1+1In(3+2+/2)

2
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dy _(yx-y?)
dx  (1+x%)

1 dy 1 X
=> —-—== —|—-1
y dx (d+x7)\y

1dyx 1 1

y* dx y(1+x) C(1+x)

-1
put — =t

y

1 dy dt

ydx T dx

dt tx 1
= —
dx (1+x ) (1+x2)

x 1
j 5odx ZIn(1+x2)
LF. e ™) = g2 =l+x’

Solution of D.E.

tvl+x? = '[ 1+X

(1+x)

Sol.

__'[ dx

V1+x?
—V1+x*> ==Injx + Vx*+ 1|+ C
y(0) =1 ==l =—In(1) +C=SC=21

/ 2
VX =—Injx + VI+x* |- 1
y

atx =242, - > =-In2\2 +3| <1
y

3 3
C 1+In(3+242) 14n(y2 +1)?
B 3
1+2In(2 +1)
11.  Let ; =ai+ 3 + k, ; =i+ b} + k, ; =i+ 3 + ck. If; y and ; are coplanar then the
value of ! + ! + ! is(a,b,c#1)
I-a 1-b 1-c

(D1 (2)-1 (3)2 (4) -2

Ans. (1)
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Sol. [xyz]=0=

—_— = o
—_ O =
(@) —_—
Il
(e

a l-a 1-a
CG—>C-C,C3->GC-Ci)1 b-1 0 |=0

1 0 c-1
ab-1I(c-1-(1-ac-1+ {1 -a)~(b-1)=0
divide by (1 —a)(1 —=b)(1 —c¢)

a 1 1
+ + =
(I-a) ({d-b) (d-c¢)

+ +
I-a 1-b 1-c

2
n“ +3n
12. LetS,=——— 28 E (P Pay....Pn (PP, ....... P, are prime numbers),

(n+1)(n+2) ( J & & P )

then value of m i1s (Where a, general terms of series and S, is sum ofan terms of series)
(15 26 (3)7 49
Ans. (2)

P _1\2 N
Sol. a=S, S, = M+ (=) +3n-1)

(n+1)(n+2) n(n'+1)
B n3+3n2—(n+2)[n2+n—2] d 4
" n(n +1)(n +2) " n(a+1)(n+2)

10
28 Z k(k+1)(k+2) =73 k(k+D(k+2)

k=1

10 10
S= Y kk+Dk+2) = ) KEIDEF k) =k -] :i 10x 11 x12% 13

k=1 k=1 4

8%10111213 2.3.5.7.11.13

m==6
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13. Let the line x sin O + y cos 8 = 7 where 0 € (O, gj Point (o, 4) lies on locus of mid-point of

intercepts made by line on coordinate axes then value of o is

28 23 14
1) — 2 15 3) — 4) —
N @~ SN @75

Ans. (1)

Sol. xsin@+ycos0=7

.7 :A( ,7 ,Oj
sin 0 sin 0

! =B (0, ! j
cos0 cos0
locus of midpoint (h, k) is

A |
2sin 0 2cos0

x-intercept is

y-intercept is

as sin0 + cos?0 =1

49 49 1 1 4
— t+—=1=2—=+— =—=
4h® 4K’ X0yt 49

(o, 2) lie on it

1 1 4

— 4+ — ==

o’ 16 / 49

1 _4 14

o’ 49 16

1 64-49 15 28

= = =
o2 16x49  16x49 J15
14. Letz,= % + % be the center of circle S of radius lunit, z, = 1 + 1, z, lies outside the circle S and

. 2.
zy, Z,, Z, are collinear. If |z, — z)| |z, — z,| = 1 then the smallest value of |z,|” is

13 3
) \/; (2) \/;
5
3) \/; @1
3

Ans.
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Sol. |z,-z)= ‘2 A= 5 = |z, —7,| = V2

Now, z,, z,, z, ae collinear

O

Equation of line through z, and z, is

y

0

z{%,%j and z,(1, 1) y-1l=—x-1)=y+x=2
1 3
z2—20|:\/§ = x+iy—5—% =2

SRR u-E 5

15.  Area enclosed by y = x° and tangent at (—1,—1) to given curve is

19 21
(1) i (2) o
27 25
(3) o 4) "
Ans. (3)
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Sol.  equation of tangent at (—1,—1)

b 3 slope at (-1,-1) is 3
dx

2,8

(_ $O)/f

—-—

2,0

/)

/
4

tangent y+1=3(x+1)
y=3x+2

intersection x> =3x +2 = x’ —3x -2 = 0= x+1) (x2 X2)=20=>x=-1,x+1)(x2)=0

4

-1

2 2 4)\?
Area = j(3x+2-x3)dx: X o2 | 2 (6t D[3 Sanl] 6081
2 4, 2 4

= 6+§=2
4 4

23 q23 , 14, pl4

: T+ +a "+ :

16.  If roots of equation x* + v/6 x +3.= 0 are o.and B, then. the'valueof 3 B T B 18
a’+B7+a +B

(13 2)9 (3)81 (4) 729
Ans. (3)
Sol. x*+3=-4/6

X'+ +9=6x"=>x"+9=0

a* (@’ +D)+pHp° +1) _ (=729)a* (8lor# 1) + (=729B%)(81B +1)
@’ +)+pPB° +1) 8102 (—90 +1) +81B* (9B +1)

810 + o2 +81p° +p?
=9 3. 2 3 a2
9o’ +a” —-9p” +P

ca+B=-+6,ap=3=’+p’=0

3 3
_ o | BUHP) | ¢y
-9’ +p%)
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17.  Let P[ el \/_J be a point on the ellipse 9x> + 4y* = 36. Three points Q, R, S lie on this ellipse.

1

If lines PQ and RS both pass through origin and PQ L RS then the value of (P(l))z 4@ 18

—_— 2) — 3) — 4) —
()144 ()144 ()145 ()141
Ans. (1)
S P
r, %
Sol. 1
I
I
Q R
gy = 43
1
m —_—

RS —

pQ=20p =2, |23 ﬁ_z,/

48 192
(PQ)’ = 4( s J —

Let R(r,cos0, r,sin0) = R(g cos (— g},g sin (—gn
=R ﬁrz,—lrz
2 2

R lie on ellipse

9(%52) + 4(%32) =36

3l =144 = 1) _ 14

4(144)
31

11 317 52 13

2+ 2 + - -
PQ> RS’ 4(144) 192 576 144

(RS)* = (2r,)* =

10
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18.  Given that I(x) = j ‘/”1 dx, where 1(9) = 3410 + /n (3 + /10 ) then value of I(4) is
X

Ans.

Sol.

19.

Ans.

Sol.

(1) (2 +1) (2) 25+ n(2++/5) (3) Y5+ n(5) (4) none of these

2)
Let x = tan’0 = dx = 2 tan 0 . sec’0 dO

I= J-sec 0 (2tan® . sec’9) dO =2 Isec3 0do
tan 0

I'= I sec 0sec’0 dO = secO . tan0 — I sec O tan” 0d0

I' =sec O tan 6 — Isece(secze -1)do
2I' =sec O tan O + Isece do =1

Thus I = sec 0 tan 0 + /n |sec 6 + tan 6| + ¢

Ix)=+1+x Jx +/n ‘\/1+X+\/;‘ +cC

19) = 3J10 + /n ‘Jﬁ+3‘ +c=3V10 + /n (3+\/E) —c=0

I(x) = \/x(1+%) + /n (MNZ)
1(4)= 245 + /n (2+J§)

1/ 2 -1 -2 1.1/51 &
Let B = y 1A - and A = 0 | .Sum of all of elements of ZB is equal to

n=1

(1) 25 (2) 50 (3) 100 4) 125

1 2 -1 =2 1 1/51
B= A and A =
-1 -1 1 1 0 1
127
let P= ,Pr=-1

-1 -1

— B =P A(-P)
B> =P A(-P)P A(-P) = PA’ (-P)
B'=(PA’-P)PA-P)=PA’(-P)

B = P A%(_P)

11
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=PA+A*+A’+....+ A(-P)

_50 i+i+ +$
=P 51 51 51| (=P)
| 0 50
(50 25
=P (-P)
|0 50

(s 2})
o 1 e S

= sum of all element = 100

20.  Two dice are rolled simultaneously. One die shows a and other die shows . If the variance of
o—PBis p where p and q are relatively prime then the sum of possible divisors of p is
(1) 50 (2) 45 (3) 48 (4)52
Ans. (3)
Sol.
o—P case p
5 (6,1) 1/36
4 (6,2),(5.1 2136
3 (6,3),(5,2)(4.1) 3/36
2 (6,4),(5,3)(452)(3,1) 4/36
1 (6,5),(5,4),44,3)(3,2),(2,1) 5/36
0 (6,6),(5,5),(4,4),(3,3),(2,2),(1,1)~ 6/36
-1 5/36
-2 41736
-3 3/36
-4 2/36
-5 1/36

E(xz) :szp(x) =2 [EWL£1L2—7+E+i = E
36 36 36 36 36 18
u = E(X) =0 as data is symmetric
& = B = 5x%p(x) = -0 =32 535
18 6
p=5x7

Sum of divisors is (53° +5") (7°+ 7') =6 x 8 =48

12
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21. If A, B, C are angles of triangle and cos A + 2cos B + cos C = 2, a =4, ¢ = 7 then the value of
cosA — cos C is equal to

99 112 33 11
1) — 2) — 3) — 4) —
()112 ()99 ()112 ()112
Ans. (1)
2 2 2 2 2 2 2 2 2
Sol. b“+c —a +2a+c—b +a+b—c _»
2bc 2ac 2ab
b*+49-16 (16+49-b*) 16+b*-49
+ + =2
14b 28 8b

2b3—11b2—18b+99:0:>b:%,—3,3
b =-3, 3 (rejected)
b=l

2

b>+c*—a’ a’+b* ¢’
cos A —cosC = -

2bc 2ab
121 121
B+33 B33 4 3 73 g9
77 44 77 44 112
sin? x 3 3
22. If f(x) = { ﬁe J and local maximum value of f(x) is k then (EJ + (k—SJ +k%is equal to
2sinx e e
1 1 4 o1 3 1 , 1 o1 s
(1) ?—I—e—s—l—e (2) e—4+e—5+e (3) e—3+e +e—5 (4) e—3+?+e
Ans. (1)
2sinx/ 1
Sol. Let = -
NE
3e
y=(*

3e
my=—/nt
y 4t?

l ,_E t—2t/n t
y'y 4 t!
=y E 1-2/nt ~0
4 t?
ént:l
2
{= el
3e
y:(el/Z)Z e3/8:k:>k8:e3
3 3
S =ttt
e e

13
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