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1. Letf(x) =[x — 2| and g(x) = f(f(x)), x €[0,4]. Then [(g(x)—f(x))dx is equal to:

(1)0 @5 Ok ()1
Ans (4
S fo=k-2 g =f(x-2)=[x-2-2)
f(x) =[x~ 2

y
M%x
A§<il)
ol 2 3 >X

3
J.f (x) dx = Area of shaded region

0

:lx2x2+lx1x1:§
2 2

g(x) =lx=2|-2|

(2,2)

AITTTE-TEITTh

e e N -

3

I g(x)dx = Area of shaded region

0

:%xzxz+—@ya+z):%
3 3 3 7 5
J.(g(x)—f(x))dx:Ig(x)dx—jf(x)dx = _~
0 0 0 2 2

A triangle ABC lying in the first quadrant has two vertices as A(1, 2) and B(3, 1). If ZBAC =90°, and
ar(AABC) = 55 sq. units, then the abscissa of the vertex C is :
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(D) 1445 (2) 2445 3) 2451 4 14245
Ans  (4)
Sol.

B3, 1)

A(1,2) C (o, P)

-2 2-1
=>— —=-1
a-11-3
:;2' 1 =-1
a-11 2
B=2_,

a—1
=B-2=20-2
B=20 cerierrnenn (D)

Area of AABC = 5.5

%XABXAC:S\/E

= AB? x AC2 = 125 x 4

((o=1)" +(B=2)")((1-3)" +(2-1)" ) =500
((a—1)2+4(0L—1)2)(4+1):5OO

= 5(a—1)".5=500

(a-1)=20 |a-1=2V5 - o=1+25

S o =1+2+/5, As AABC lying in first quadrant.
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Ans

Sol.

Let y=y(x) be the solution of the differential equation, xy'—y =X’ (xcosx +sinx),x >0.If y(n)=m,

then y"(gj+ y(gj is equal to :

1 2+7T+7T2 2 1+n+7T2 3 p 4 1+=
(1) 242+ (@) 12+ (3) 2+ @) 1+

3)
Xy —y=x?(x cos X + sin x)

1
y'—;y=x(xcosx+sinx)

d_y__ =X + si
Ix XY (x cos x +sin Xx)

1 1
== |=x + sin x) dx +
- J.x (xcosx +sinx)dx + ¢

= ij(xcosx+sinx)dx+c
X
y . )
= —=xsinx— |sinxdx —cosx+c¢
X
— ¥ = xsin X +cosx—cosx + ¢
X

y=x?sinx + cx

y(x) = x? sinx + ¢x

SLy(m=0+cn=mx

se=1

y(x) = x? sinx + x

y'(x) = 2x sinx + x? cosx + 1

y"(x) = 2sinx + 2xX cosx + 2X cosx — x? sinx

= 2sinx + 4x cosx — x2 sinx

2 T S A B
N2 T Y 4
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nf T T T
=r{5jla)nd

20
4. The value of ), Cy is equal to :
r=0

MVC-2C  @%C-%C, @GN (@)Y,
Ans  (2)

0
Sol. Z G

r=0

=30C, +¥Cy+ ... +30C,

— Coefficient of x¢ in | (1+x)”" +(1+x)”" +....+(1+x)50}

(%) (%) 1)

(1+X)—1

= Coefficient of x® in

_(1+ X)51 —(1+x)30

X

= Coefficient of x° in

=°1C, =C;

5. Given the following two statements :
(S)):(avp)— (p>~q) is a tautology.
(S,)=~qna(~p<>q) isa fallacy. Then:
(1) both (S,) and (S,) are correct
(2) both (S,) and (S,) are not correct
(3) only (S,) is correct

(4) only (S,) is correct
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Ans  (2)
Sol. S S,
pla|~p|~da|avp|peo~q|(avp)=>(p<~q) |~Poq|~qr(~p©q)
T|T| F F T F F F F
TIF| F | T T T T T T
F|T| T F T T T T F
FIF| T | T F F T F F
\ \
Not a tautology Not a fallacy
XZ y2
6. Let —2+? =1(a>b) be a given ellipse, length of whose latus rectum is 10. If its eccentricity is the
a

maximum value of the function, ¢(t) = % +t—t*, thena®+ b%is equal to :

(1) 126 (2) 135 (3) 145 (4) 116
Ans (1)
. D
Sol.  Maximum value of ¢(t)= e
—[1+4.5}
_ 12
4

2
<. Eccentricity of ellipse = ¢(t)| = 3
We have
Latus Rectum = 10
2
LB
a
b2 =52 ... (1)
2
e=—
3
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, L b2=45
a2+ b2 =81 +45=126

2 2

7. Let P(3, 3) be a point on the hyperbola, X—2 ~Y_ _1.Ifthe normal to it at P intersects the x—axis at 9,0)
a’ b’

and e is its eccentricity, then the ordered pair (a2, €?) is equal to :

9 3 9
(1) (E,ZJ 2) (E,ZJ 3) (5,3] (4)9,3)

Ans  (3)

Sol.

2 2

X—z—l};—zzl .. Plieson it
a

9 9

PR

1 1 1

a—z—?zg .............. (1)
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Equation of tangent at P :

x3 y3

2 1=0

2 2
a b
2

Slope of tangent at P =—
a

2

.. Slope of normal at P = —?

8. Let x, be the point of local maxima of f(x)= 5.(Bx6) , where a=xi—2j+3k, b=-2i+xj—k and
c= 7%—23 +xK . Then the value of ab+bc+ca atx = X 1S :
(1)y-4 (2) 22 (3) =30 (4) 14

Ans  (2)
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—_-——

S. f(x)z[abc]

x -2 3
=-2 x -1

7 -2 X
Expand

f(x)=x3-27x +26
f'(x) =3x"-27=0

Sx=13
< + | — | + S
-3 3
x =-3 is the point of local maxima.
X0 = =3 e, (1)
ab+bc+ca
=3x-13

atx =x,=3%x,— 13

=3(-3)-13=-22

cosO 1isinO T s |ab . , o
9. If A= ,0=—1_and A’ = dal where i =+/—-1, then which one of the following is
C

1sin® cos0 24
not true?
1
()a?-d*=0 (2) az—bZZE (3) 0<a’+b*<1 @ a?-c?=1
Ans  (2)
, | cosO 1sin0 || cosO isinO
Sol. A= ..
1sin® cos0 ||1sin® cosO

_ [cos2 0+i’sin’® i(2cosBsin6) }

c0s20 1sin20
2isin0.cos® cos’0+i’sin’ 0

isin’0 cos26

- 1sin20 cos20

, | cos20 1sin26 || cosO isinO
isin® cosO
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B cos30 1isin30
1sin30 cos30

AS = cos50 isin50| |a b
“|isin50 cos5O | |c d

a = cos50 b =1sin50

¢ =1sin50 d = cos50

a%z — b? = c0s250 — i sin?50 = c0s250 + sin?50 = 1

a? — d? = cos?50 — cos?50 =0
. Sm
a? + b? = c0s?50 — sin?50 = cos100 = COSE € (0,1)

a% — ¢ = cos%50 — 12 sin?50 = cos%50 + sin%50 = 1
dx T T .
10. If (a+\/§bcosx)(a—x/§bcosy) =a’—b?, where a>b >0, then d_y at (ZaZ) IS :

| a—2b 5 2a+b 3 a—b 4 a+b
(0 a+2b (2) 2a—b () a+b ) a—b

Ans (4)

Sol. (a+x/§bcosx)(a—\/§bcosy)=a2 -b’
Differentiate w.r.t. 'x'

(O—ﬁbsinx)(a—ﬁbcosy)+(a+\/Ebcosx).(ontx/ibsin y)y' =0

o
At 1

(-b)(a—-b)+(a+tb)by'=0

,_a-b
y a+b
dy a-b .dx _a+b
dx a+b dy a-b

11. A survey shows that 63% of the people in a city read newspaper A whereas 76% read newspaper B. If

x% of the people read both the newspapers, then a possible value of x can be :

(1) 65 (2) 29 (3) 37 (4) 55
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Ans (4)

Sol. A =DPerson who read newspaper of type A
B = Person who read newspaper of type B
n(A) = 63%
n(B) = 76%
n(ANB)=x%
Let n(U)=100

n(A)=63,n(B)=76,n(ANB)=x

n(AUB)=n(A)+n(B)-n(ANB)<100

63+76—x <100
x =39

n(ANB)<min {n(A),n(B)}

5.39<x<63

12. Let [t] denote the greatest integer < t. Then the equation in x, [x]?>+ 2[x +2] —7 =0 has :

(1) no integral solution
(2) infinitely many solutions
(3) exactly two solutions
(4) exactly four integral solutions
Ans  (2)
Sol.  Wehave [x]?+2[x+2]-7=0
X +2(x]+2)-7=0 [x+1]=[x]+1
Let [x] =t I € integer]
=>t+2({t+2)-7=0
=>t2+2t-3=0

(t+3)(t—1)=0
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t=-3 or t=1
[x] =-3 or [x]=1
3<x<-2 or 1<x<2

. xe[-3,-2)U[L,2)
Hence, infinitely many solutions.

13.  Let fbea twice differentiable function on (1, 6). If f(2) = 8, £'(2)=5,f"(x)>1 and f"(x) >4, forall
x €(1,6), then :
(1) f(5)+f'(5)=28 (2) f(5)+f'(5)<26
(3) f(5)<10 4) £'(5)+£"(5)<20

Ans (1)

Sol.  Wehave

fx)>1
j-f'(x) dx Zildx

=S [f@]2(6-2)

= f(5) - f(2) >3

= f(5)> 3 +f(2)

f5)>11 e, (1)
f'(x) > 4

j- f"(x)dx ZJS- 4dx
2 2

= [f'®] 24(5-2)

= (5)-f(2) > 12
= f(5)> 12+ f(2) = 17

S fG)=17 (1D
using (I) and (II)
f(5) + f(5) > 28
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14.

Ans

Sol.

27 +1

Let u= o ,z=X+1y and k > 0. If the curve represented by Re(u) + Im(u) = 1 intersects the y—axis

Z—Kl1

at the points P and Q where PQ = 5, then the value of k is :

(132 2)2 3)4 4) 12
(2)
u:2Z+? z=x+1y, k>0

z—ki

Put z = x + iy in the above relation
U= 2x + 21y +1
C x+iy-ki
ye 2x+(2y+1)ixx—(y—k)i
X+(y—k)i X—(y—k)i

_ 2x° —2X(y—k)i+X(2y+1)i+(2y+1)(y—k)

u X2+(y—k)2
Re(u) _ 2x° +2(2y+1)(y2—k)
X +(y—k)
Im(u :(2y+1)x—2x(y—k)_ x (1+2k)

X2+(y—k)2 _x2+(y—k)2
Let Curve C : Re(u) + Im(u) =1
2x2+(2y+1)(y—k)+ x(1+2k) B
Xer(y—k)2 Xer(y—k)2

=2+ QRy+ D (y-k) +x(1+2k)=x>+(y—K)? oo (1)
Curve cuts y—axis at two points P and Q

For point of intersection at y—axis

Put x = 0 in the equation (1)

0+QRy+1)(y-k)+0=0+(y—-k)?

= 2y? - 2yk +y -k =y> - 2yk + k?

/YI

2 2
>y +ty-k-k=0
Ny,
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15.

Ans

Sol.

16.

JD
= PQ+ Yi—= Y, |=|—
V1+4k +4k*
— = 1

= 25=1+4k +4k?
= 4(k*>+k) =24
=>k>+k-6=0
=k+3)(k-2)=0
L k=-3o0ork=2
Since k>0

. k=2 (accepted)

IfF1+(1-221)+(1-423)+(1 -625)+ ...+ (1 —20%19) = a. — 220, then an ordered pair (o, ) is

equal to :
(1) (10, 97) (2) (11, 97) (3) (11, 103) (4) (10, 103)
3)

Sum =1+ 2 (1-2r-1@2)°)

10
=1+ (1-8r'+4r%)
r=1
10 10
=1+10—82r3 +4Zr2
r=1 r=1

2
:11_8(10“1) +4(10x11x21j
2 6

=11 -8 (55 +55 x 28
=11 +55 (28 — 440) =11 + 55 x (- 412)

=11-220x103 Soa=11,=103

Two vertical poles AB =15 m and CD = 10 m are standing apart on a horizontal ground with points A
and C on the ground. If P is the point of intersection of BC and AD, then the height of P (in m) above the
lineACis:

(1) 10/3 )5 (3) 6 (4) 20/3
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Ans

Sol.

17.

Ans

3)

B

15 m
10 m

A X My C

Let AM=x,CM =y

In AACD

Using (1) & (3)
h 10

X X(l+yj
X

h=6

The mean and variance of 8 observations are 10 and 13.5, respectively. If 6 of these observations are

5,7, 10, 12, 14, 15, then the absolute difference of the remaining two observations is :

(1)5 29 (3)3 47

4)
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Sol.  Let remaining two observations are a and b.

5+74+12+10+15+14+a+b
8

Mean=10=

—80=63+a+b
a+b=17 e, (I)

1 5 (T\2
Variance = 6% = ;zxi _(X)

1
= 13.5= 5 (25+49 + 144+ 100 +225 + 196 + a? + b?) — 100

= 108 =739 + a’> + b> — 800

=908 =739 +a’> + b’

= a’+b>=169

= (a+b)>—2ab =169

= 289 — 169 = 2ab [use ()]
ab =60

(a—b)’>=(a+b)>—-4ab

= (a— b)> =289 — 240

— (a—b)2 =49

s la=bl=7

Jx

(1+x)

18.  Let f(x)zJ. ~dx(x>0). then

f(3) — f(1) is equal to

(1) E+l_£ (2) £+l_£ (3) _E+l+£ (4) _£+l+£
6 2 4 12 2 4 6 2 4 12 2 4
Ans  (2)
X = tan?0
= dx =2 tan0 sec?0 dO
tan0.2 tanO sec’ dO

1= _[ 22

(1 +tan"0)
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19.

2 2
_ J-2tan 94sec 0 40
sec’ 0

2
=J-2(se:c G-Ide

sec’0
= [2(1-cos’ 0) do
= [2sin’ 0d6
= j (1-cos 20)d0

3 sin 20

=0 +C

3 tan O
1+tan’ O

£0x) = tan "' (Vx ) - x

1+x

+C

£(3) =tan"" (\B)—gw

£(1) = tan"' (1) —%+ C

£(3)~f() = tan! (V3 )~ tan™' (1) 4 2= ==

The integral I ( X

X secXx
(1) tan x +

X tan X
(3) secx—

X sin X + cos X

X sin X +cos X

X sin X + COS X

1 3

4

2
J dx is equal to (where C is a constant of integration) :

X secx
+C (2) tanx ————+C
X SIn X + COS X
X tan X
+C 4) secx+————+C

X sin X + Ccos X
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Ans  (2)

2

X
d
Sol. J‘(xsinx+cosx)2 )

=I(xsecx). (xcosx) ~dx
(xsinx +cosx)

XCOSX XCOSX

:xsecxj 2dx—j(secx+xsecxtanx){j

> dx}dx

(xsinx+cosx) (xsinx +cosx)

dx =-—

_[ X COS X 1
. 2 .
(xsmx+cosx) X §in X + Cos X

[Use substitution t = xsinx + cosx

dt = xcosxdx]

-1 ) -1
,—j—fsecz X (cos X +xsin x)(—)dx
X Sin X + COs X

= XS€CX. 2
XSinX + Cos X

—XsecX )
=++Isec xdx
X Sin X + COS X
X Sec X
=tanx———+¢

X Sin X + €0s X
20. Let acand B be the roots of x> — 3x + p = 0 and y and & be the roots of x> — 6x +q=0. If a, B, 7, & from
a geometric progression. Then ratio (2q +p) : (2q—p) is:
(1)3:1 (2)33:31 3)9:7 4)5:3

Ans  (3)

Sol. );2—3x+p=0<;C

at+tB=3;08=p

Y
x2—6x+q=0 <8

Y+8=6;v5=¢
-+ a, B,y, 0 are in GP.
Let a, B = ar, r = ar?, d = ar’, where r is common ratio of the G.P.
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atar=3 .. D
o’ +or*=6 ... (1D
(D + (D)

al+n 1
or’(1+1) 2
=2

2q+p _ (2y8+ap) ~ (2a2r5 +oc2r)

2q-p (2y8—ap) (2a2r5—0c2r)

241 2x4+1 9

2t —1 2x4-1 7

21.  Ifthe system of equations

x—2y+3z=9

2x+y+z=b

x — 7y + az = 24, has infinitely many solutions, then a — b is equal to
Ans (5)
S. Xx—2y+3z=9

2x+y+z=Db

x—Ty+az=24

Here, for infinite solution

D=D,=D,=D,=0

1 -2 3

D=2 1 1=5a—40:5(a—8)
1 -7 a

D=0 S.a=8
9 23

D =|b 1 1=15—5b:(3—b)5
24 -7 8

D,=0 b=3
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22,

Ans

Sol.

1 9 3

D,=[2 b 1|=5b-15
1 24 8

.. Dy=0 . b=3
1 =2 9

D,=[2 1 b|=5b-15
1 -7 24

.. D,=0 . b=3

. Whena=8andb=3
D=D,=D,=D,=0

.. System has infinite solutions
La-b=8-3=5

1
The probability of a man hitting a target is 10 The least number of shots required, so that the probability

1
of his hitting the target at least once is greater than 1 is

3

Let number of shot required = n
Prob (To hit target at least once)
=1 — P (not hitting in n attempt)
H =an event of hitting the target

P(H) = %, P(H) = %
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23.

Ans

9

3
n=1 —>— X

4 10

3 81
n= >

4 100

3 729
n=3 —>—

4 1000

Minimum number of shots = 3.

If the equation of a plane P, passing through the intersection of the planes, x + 4y —z + 7 =0 and

3x +y+5z=8isax +by+ 6z=15 for some a,b € R, then the distance of the point (3, 2, —1) from the
plane P is

3

Let the required plane P be
x+4y—-z+T7+A3Bx+y+52-8)=0
=>x(1+30)+ty@d+A)+zBL-1)+7-8L=0

= X + Y + 4 =1
8h—7 @ 8h—7 8= . cwreereesseesees (1)
1+3L  4+%r 511

Compare with the given equation of the plane P ax + by + 6z = 15 that is

X I, Z4S
15715 15 T )

a b 6

Since (1) & (2) represent same plane

8L—7 15
"S-l 6
=-1
.. Equation of required plane P is
—2x+3y-6z+15=0
=2x-3y+6z-15=0

. _ 23-32-6-15] 21
Distance of the point (3, 2, —1) from the plane P = | = =3
V4+9+36 \49
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20 a
24.  Let (2X2 +3x+4)10 = Z:arxr . Then a_7 is equal to

r=0 13

Ans 8

20
Sol.  (2x>2+3x+4)10 = Z:arxr
r=0
General term of (2x? + 3x + 4)10
!
= L(zxz )P] (3X)p2 (4)})3
P, !p,!ps!
Where p, +p, + p; = 10
and 0<p, <10;p, e W,i=1,2,3

a, = coefficient of x”

a,; = coefficient of x'3.

— 10' 2P1'3P2.4P3 X2P1+P2
p,!'p,!p;!
For a; : 2p, tp,=7
p | P, | P Coefficient of x’
! !
31116 i)’ 23.31.46=L215.3l
31.11.6! 31.1.6!
! !
21315 U 22.33.45=L212.33
21.31.5! 21.31.5!
! !
1154 10! 21.35.44:L29.35
1!.51.4! 11.51.4!
! !
0713 i1.37.43=i26.37
7!.3! 7!.3!

' ' | '
a' =2° (1—0'212.31 +L29.33 +L26.35 +1—0'23.37j
31.11.6! 21.31.51 11.51.4! 71.3!
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For a; : 2p, +p, =13
p P, | P Coefficient of x
! !
6| 1]3 10¢ 2(’.3‘.43=L2n.31
6!.1!.3! 6!.1!.3!
! !
51312 10! 25.33.42:L29.33
51.31.2! 51.31.2!
! !
451 [ pezg o 10 e
41.5!.1! 41.5!.1!
! !
31710 £23.37=£23.37
31.7! 31.7!
! ! ! !
al = (Lzlzsl ULy L O +£zﬂ.37j
6!.11.3! 51.31.2! 415011 317!
a_7:23=8
ap

25.  Suppose a differentiable function f(x) satisfies the identity f(x +y) = f(x) + f(y) + xy? + x?y, for all real

x and y. If limM =1, then f'(3) is equal to

x=>0  x

Ans 10

S ()~ LimL )= 1(3)

h—0

2 2,
:Limf(x)+f(h)+x h+h"x f(x)

h—>0 h
f(h
= Lim{ﬁvL X%+ hx}
h—0 h
f'x)=1+x2

A fT3)=1+9=10
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