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Ifp(x) be a polynomial of degree three that has a local maximum value 8 at x = 1 and a local minimum value 4

atx =2 ;thenp(0)isequalto:
(16 2)12 (3)-24 4)-12
4)
P'(X)=7L(X—1)(X—2)
P'(x):k(x2 —3x+2)
P(x):k(x—3—£+2xJ+C
3 2
P(1)=8 = 7\,(%—%4-2)4-(::8

Sh
8§=—+C
- ()

A=24, C=-12,
P(0) = C = P(0) = 12.

2 2

A line parallel to the straight line 2x —y = 0 is tangent to the hyperbola XT - y? =1 at the point (x;, y;). Then

x; +5y; isequalto:
(1)e6 2)5 3) 10 4)8
(1)

2 2

X'y
Hyperbola ——-—=1
yperbola — ===

P(x,,y,) = P(2secH,/2 tan 0)
Equation of tangent at P
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x(2sec) Y(\/Etan 9)

2 2

xsecH ytan6 1
2 2

slope of tangent =2

sinO:L

22

22

NG

=1

x> +5y’ =4sec’0+10tan’ 0

{8l

=6

3. Let o.> 0, > 0 be such that o® + > = 4. If the maximum value of the term independent of x in the binomial
1 110

expansion of (ax‘/’ +PBx ¢ ] is 10k, then k is equal to :

(1)352 ) 176 (3) 84 (4) 336
Ans.  (4)
Sol. in (ocx” P 4px0 )10

T, _10 C, (OLXW )lO—r (BX—M )r

10-r r
_lo Cr alOrBrX[ 9 73)
lO_r—£:O:>r:4
9
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Ans.

Sol.

T\S :10C4 (16[34 :210a6[34
Now o’ + > =4
then by AM > GM

—+
2 2 2

a’B* <16

3 3 2 2 64 \/4
¢ OL—+B—+%24{OLBJ

16

thenT,) =210x16=10k

k=336

3 1
Ifthe tangent to the curve y =x + siny at a pont (a, b) is parallel to the joining (0, Ej and (5 3 Zj ,then :

(Dfa+b[=1 @)b=a (3) [b-al = 1 @ b="+a
A3)
3 1
y=x+siny slope of line joining [O,Ej and (5, Zj =1
g =1+cos yﬂ
dx dx

ﬂ(l—cos y)=1
dx

dy 1

dx_l—cosy

1—cosy ab)

cosb=0
b—a=sinb
| b—a| =|sinb|

b-a|=1

LetX={xe N:

1<x<17}andY= {ax+b:xe Xanda,be R,a>0}. [f mean and variance of elements

of Yare 17 and 216 respectively then a+ b is equal to :

(19

(2)-7 3)7 4)-27
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Ans. (2)
Sol.  X={L2,....17}

1424417

2

Variance = le —(;)2 =105-81=24
17

Y= {ax+b:xe Xanda,be R,a>0}
Mean=9a+b=17
Variance =24a>=216

=a’=9=a=3
b=-10
6. Let P(h, k) be a point on the curve y =x? + 7x + 2, nearest to the line, y = 3x — 3. Then the equation of the
normal to the curve at Pis:
(H)x+3y-62=0 (2)x-3y+22=0 (3)x+3y+26=0 (4)x-3y—-11=0
Ans.  (3)
Sol.  y=x2>+ 7x+2

tangent at P will be parallel toy=3x -3

2]

2x+7=3
X =-2

P(-2,-8)

slope of normal at P = 5

equation of normal at P
-1
y+8= 3 (x+2)

x+3y+26=0
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Ans.

Sol.

Ans.

Sol.

The contrapositive of the statement "If T reach the station in time, then I will catch the train" is :

(1) If Twill catch the train, then I reach the station in time.

(2) If I do not reach the station in time, then [ will catch the train.

(3) If Twill not catch the train, then I do not reach the station in time.
(4) If I do not reach the station in time, then [ will not catch the train
A3)

p =Ireach the station in time

q=Iwill catch the train.

pP—>q

~q—>(~p)

If I will not catch train, then I do not reach the station in time.

3

. 2m . 27
1+sin—+1cos—
9 9

The value of 2T . 2 | 1s:
1+sm?—1cos?

m-5(1-13) @ 5(1-13) ) -5 (¥3-i)

€)

27
2 -9
Let 9

z, =1+sinO+1cosO

=l+cos(£—6 +isin(£—6j
2 2

@ 5(3-1)
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Ans.

Sol.

10.

Ans.

_i(270°-120°)
(&}

= g iI50°

T
= cos 150°+i sin 150° =>4+
2 2

2+sinx dy

d
Lety=y(x) be the solution; of the differential equation, ———-=_ — 08X, ¥(0) =1 If y() =a and = at

y+1 dx

x =mis b, then the ordered pair (a, b) is equal to :

3
(1 (25} )2, 1) 3 A, 1 “d,-1)

€)

dy —cosxdx
y+1 2+sinx

In(y+1)=-n(2+sinx)+nc
(y+1)(2+sinx)=c

x=0 and y=1=c=4
(y+1)(2+sinx)=4

Putx=mx

y+1)(2+0)=4

y=1

=a=1

dy  —cosx
dx (2+sinx)

(y+D

putx=m, y=1

_h
b=_—o(+D

=1

dx

Let acand 3 be the roots of the equation, 5x> + 6x —2=0.If S, =a"+p",n=12,3,....., then:

(1) 6S, +5S, =28, (2) 58, +68, =28,
(3) 58, +6S,+2S, =0 (4) 68, +5S,+2S, =0

)
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Sol. S =a"+p" 50 +60—2=0
2 —-6a 2-6pB
S — n-2 2 n-2 2 aZ — A 2 el o
=o' (o )+ (B7) B =
— an—Z (2_60')_’_[311—2(2_63)
5 5

55, =2a" 7 —6a" " +2B" 7 — 6"

58, ==6(a"" +p"")+2(a" +p")

58, =-6S, ,+2S, ,

Putn=6.

: : : o Ix] Ty . Xy

11.  Area(in sq. units) of the region outside B3 + E 1 and inside the ellipse m + ) =1lis:

(1) 6(4 — m) (2)3(n-2) (3)3(4-n) (4 6(n—2)
Ans. (4)

Sol.  Thearea of region given by

2 2

X
7+%=1 & 3|x|+2|yl=6

©,3)

(-2,0) (2,0)

(09 _3)

Required area = area of ellipse — area of rhombus

=6n—12
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o 5).
12. The domain of the function f(x) =sin” (%j iS:
X"+

(—o,a] U[a, ). Thenaisequal to:

17 17 1++/17 17 -1
UELRe EE S w2

Ans.  (3)

So.  f(x)=sin™ (wj
X"+

_1<\x|+5<1
<= <

x°+1
—X2—1S|x|+5
always true
|x|[+5<x*+1
put|x|=t
t+5<t’ +1

t?—t—4>0

(t_1+;/ﬁJ(t_l—\/ﬁJ20

1+\/ﬁ
? ot

t=

> 0)

1+\/ﬁ

2

1+\/ﬁ 1+\/ﬁ
X €| —00,— > U 5 ,00

a_1+\/ﬁ

2

| x>
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13.

Ans.

Sol.

14.

Ans.

Sol.

If x| <1, ly| < I and x #y, then the sum to infinity of the following series
X+Y)+(X+xy+y)+(xX + Xy +Xy +y ) +... 08

X+Yy+Xy X+y—Xy X+y—Xy X +y+Xy
Dixa-y  @Paroary COu—xia-y @D aroary
A3)

2 3 3 4
+X y +X Y T 0
X—-y X—-y X—-y

Xz—y

1 2 3 4 _ 2 3 4
X_y(x +x X +0) — (Y+y +y' +.n)

1 x* 3 y’ 1 [ x*=x’y—-y’ +xy° __X+y-Xy
x—-y\l-x 1-y T x-y (l—x)(l—y) (l—x)(l—y)

Box I contains 30 cards numbered 1 to 30 and Box II contains 20 cards numbered 30 to 50. Abox is selected
at random and a card is drawn from it. The number on the card is found to be a non-prime number. The

probability that the card was drawn from Box I is :

(1) 2 (2) 2 3) 2 4 he
5 3 17 17

)

A =Box lis selected

B =Box Il 1s selected

N =non-prime number is selected

P(N) = P(A) P(N/A) + P(B) P(N/B)

P(A)P(N/A)
P(A/N)=
P(A)P(N/A)+P(B)P(N/B)
1,20
2 30
1.20 1 15
X—X—=X—
2 .30 2 20
7
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15. Ifa function f(x) defined by

ae* +be",-1<x<1
f(x)=<cx’ , 1 <x<3

be continuous for some a, b, c € Rand {'(0)+ f'(2) = e, then the value of
ax’+2cx, 3 <x<4

ais:

1

e e e
(M e’ +3e+13 2) e’ —3e—-13 () e’ —3e+13 ) e’ —3e+13

Ans. (4)

ae* +be,-1<x <l
Sol. f(x)=<cx’ , 1 <x<3

ax’+2cx, 3 <x<4

Continuous atx =1

ae+2—c 1
PO (1)

Continuous atx =3

9¢c =9a+ 6¢

3c=9a ... 2)

c=3a

f'(x)=ae*—be* innbdofx=0
f'(0)=a-b

f'(x)=2c innbd of x =2
f'(2)=4c

a—b+4c=e

a—-b+12a=¢e ....(3)

ae+—=3a
€

b=ac(3-¢)
put this in equation (3)

13a—a(Be—¢’)=¢
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e
A==
e —3e+13

16. The plane passing through the points (1, 2,1), (2, 1, 2) and parallel to the line, 2x =3y, z=1 also passes
through the point :

(1)(=2,0,1) (2) (0,6,-2) (3)(2,0,-1) 4) (0,06, 2)-
Ans. (1)
Sol. P(1,2,1) Q(,1,2)

Lineizlz—z_l

3 2 0

m =direction vector of line=(3, 2, 0)

Equation of plane

17.  IfR={(x,y):x,yeZ,x’+3y’ <8} isarelation on the set of integers Z, then the domain of R" is :
(D) {-2,-1,1,2} 2){-2,-1,0,1,2} (3){0,1} 4) {-1,0, 1}

Ans. (4)

Sol.  Domainof R"! =Range of R
Range of R will contain all possible value of y.

Range of R {0, 1,1}
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18.

Sol.

Let S be the set of all A € R for which the system of linear equations
2x—y+2z=2

X—2y+Aiz=-4

x+tAy+tz=4

has no solution. Then the set S.

(1) contains more than two elements (2) is a singleton
(3) is an empty set (4) contains exactly two elements
“)
2 -1 2
D=1 -2 A|=0
I A 1

2=2-22)+(1=1)+2(L+2)=0
—4-207 +1-A+21+4=0
207 -A-1=0

1
= or A=——
r=1 >

Ifa=1
2x—y+2z=2
X—-2y+z=-4
Xx+y+z=4

D, # 0 = No solution

If3=—1
2

2x—y+2z=2
2x—4y—-z=-8
2x—y+2z=38

= No solution.
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Ans.

Sol.

20.

Ans.

Sol.
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=S= {+1,_—1}
2

LetAbea 2 x 2 real matrix with entries from {0, 1} and |A|# 0. Consider the following two statements :
(P)IfA#1,, then [A|=-1

(Q) If|A|=1, then tr(A) =2,

where I, denotes 2 x 2 identity matrix and tr(A) denotes the sum of the diagonal entries of A. Then :

(1) Both (P) and (Q) are false (2) (P) s false and (Q) is true

(3) (P) is true and and (Q) is false (4) Both (P) and (Q) are true

)

A=
c d
| A|=ad-bc

Statement P

5

= Pis false

Statement Q
IAlI=1 = ad=1 = a=1&d=1&bc=0
tr(A)=a+d=2

Qis true
The sum of the first three terms of a G.P is S and their product is 27. Then all such S lie in :

(1) (—»,9] (2) (0, 9]V[3,0)  (3) (=0,-3]U[9,00) (4) [-3,0)

€)

a
—, a, ar
r

E.a.ar=27
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21.

Ans.

Sol.

22.

Ans.

Sol.

a
S=—+a+ar
r

= 3(l+1+r)
r
= 3+3(r+lj
r

343 (o0, 2] U [2, )
3+ (—o0, — 6] U [6, )

(-0, 3] U [9, »0)

Ifthe letters of the word ' MOTHER' be permuted and all the words so formed (with or without meaning) be

listed as in a dictionary, then the position of the word MOTHER'is
309

Rank of MOTHER'
E —120

H —120

ME — 24

MH — 24

MOE — 6

MOH — 6

MOR — 6

MOTE —2
MOTHER 1

Sum =309

X+X +X +...+4X"—n

If lim =820, (n € N), then the value of n is equal to .

x—1 X_l

40
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23.

Ans.

Sol.

24,

Ans.

Sol.

‘1(n_+l):820

n?+n-1640=0
(n+41)(n—40)=0

=n=40

The integral I|| x—1|=x|dx isequal to
0

1.5

2

[llx=1]=x]dx

0

1/2 2

J.(| x—1|—x)dx+.|.(x—|x—l|)dx

0 1/2 +
1/2 1 1/2

j(l—x—x)dx+ I (X—(l—x))dx+j‘(x—(x—l))dx

1/2

(=}

Let 3,b and ¢ be the three unit vectors such that |3 —b [ +|a —c[*=8. Then |3+ b[* +|a + 2¢ [* is equal

to

2
la—b[* +|a-c[=8
1+1-2ab+1+1-23a8=8
ab+ac=-2
A A2 A 2
E:‘a+2b‘ +|a+2c|
—1+4+4ab+1+4+440

=10+4(a.b+4.¢)
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=10+4(-2)=10-8=2.

25.  Thenumber of integral values of k for which the line, 3x +4y =k intersects the circle,
x?+y?—2x —4y+4=0 attwo distinct points is :
Ans. 9

Sol. Centre = (l, 2) r=1
Ifline intersects the circle at two distinct points then its distance from centre will be less than radius.

\3+8—k|<1
5
k—11]<5
-5<k-11<5
6<k<16
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