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The locus of a point which divides the line segment joining the point (0,-1) and a point on the
Parabola, x? = 4y, internally in theratio 1 : 2, is :

fag (0,-1) TN WA x2 = 4y R Rerd o fdg &1 A arel WErgvs &1 1@ 2 & U H 3iah: e B
arel fa=g @1 fdgue & :

(1)x2 -3y = 2 (2)4x2 -3y =2 (3)9-3y=2 (492 -12y =8
a4
x’=4y
B
2
m(h,k)
1
(0,-1) A

B: (3h, 3k + 2)
lies on x2 = 4y
(3h)? = 4(3k + 2)
9%x? =12y + 8

Fora > 0, let the curves C, : y2 = ax and C, : x*> = ay intersect at origin O and a pont P. Let the
linex =b (0 < b < a)intersect the chord OP and the x - axis at points Q and R, respectively. If

1
the line x = b bisects the area bounded by the curves, C,.and C,, and the area of AOQR = > then

'a' satisfies the equation :

a>0 foy, M 9 C, 1 y2 = ax d21 C, : X? = ay Heild=g O a1 Us fd=g P o= Pred & | 411 &1 X = b
(0 < b < a) SfaT OP eI x-3781 BI HA: fdgali Q T2 R W $redl 8 | i ¥&1 x=b gl C, a1 C, §RT uRag
&3 B FAGHIRTT PRell 8 a2 AOQR &1 &3l = %%'a'mﬂﬁwaﬁﬁgwaﬂm%ag%:

1)xe-12x3+4=0(2)x*-6x3+4=03)x*-12x*-4=0(4)x*+6x3-4 =0
1
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for p solve
X? = ay & y? = ax

X4 = a2 y2
X*=a’ax=>X=a,y=a
P:(aa)

area bounded by C, & C,

Area= 323273
Now Q = (b,b)

le = l

2 2

b=1

Now area bounded by
C,C&x=1is

1 a’

fda - — = <=

=3 3a 6
1 a°
Zx/_—a =5
4\/5—£=a2
4faa-2 =a

(@ +2)* = 4a/a
a% + 4 + 4a3 = 16a°
a*-12a*+4=0

3. Which one of the following is a tautology ?

1 § 4 B9 A1 BF VP gAwiad © ?

(1) (PA(P>Q)>Q(2) Q> (PA(P>Q))(3) PA(PVQ) (4) Pv(PAQ)
Sol. 1

plajp—alpa(p—>a)|(pr(p>a))>ala>pa(p>d)|pag|pv(paa)pvalpa(pva)
TIT| T T T T T T T T
TIF| F F T T F T T T
FIT| T F T F F F T F
FIF| T F T T F F F F
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4. Let
f(x) = (sin(tan-‘x) + sin(cot-*x))? -1,
dy 1d .1
X > 1.1 5 = S—(sin™ (f(x))) and

Y(\/g) = %, then Y(—\/g) is equal to :
HIET
f(x) = (sin(tan-‘x) + sin(cot-*x))? -1,

x| > 131k = %%(sin‘l(f(X))) o

Y(x@) = %%,?ﬁ y(—ﬁ) BT AM B

2n b 5n T
(1) 5 (2) -5 (3) & 4) 3
Sol. 2
2y = sin“if(x) + C = sin!(sin(2tan-'x)) + C

(8] o {en(5 ) <

s s
- = — C * =
3 3+ . C=0

g [ —2n -
for x = _\/5, 2y = SIn 1(S|n(TJJ+O :2y = ?TC

y=-%¢

5. Let two points be A(1,-1) and B(0,2). If a point P(x',y') be such that the area of APAB = 5 sq.
units and it lies on the line, 3x + y - 41 = 0, then a value of A is :
AT A(1,-1) T2 B(0,2) 31 fag 1 3 u& fag P(x',y") 39 UaR & f& APAB &1 &iFthal= 5 & SHIS B doN
WM 3X+y -4 =0RRIA LA A TP A4 ¥ :
(1) -3 (2) 3 31 (4) 4

Sol. 2

B¢

o>
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a 4.-3a
. =1 -1 |
letP:(a,4r-3a)=> A= =5
( ) 20 5

la(-1-2) - (4r-3a)(1-0)+1(2+0) | = 10
[-3a - 4% + 3a + 2| = 10

[2-4)] =10= 2 -4x =10

h=-2
2-41=-10 = 1L =3

. . X-3
6. The shortest distance between the lines 3 =1 - 1 and 3 2 2

. X-3 y-8 z-3 - X+3 _y+7 _z-6

NCIS] 3 =7 =1 T3 > 2 @ 9= & YAd9 g9
7
(1) 530 (2) 3430 (3)3 (4) 2430
Sol. 2
3 = <3,8,3>
B = <- 3/ - 7/ 6>
p =<3 -1,1>
g =<-3,2, 4>
i ] ok
. 3 11
= = <-6, 15, 3>
PXA=13 5 4
(a-b)(p=a)
S0~ Fq
(6,15,-3).(-6,-15,3)]  |-36-225-9|  [-270]
= | V36+225:9 | " |[J36+225+9| " |vz70| = V270 = 330
7. If the equation, x> + bx + 45 = 0 (beR) has conjugate complex roots and they satisfy

|z + 1] = 2,10, then :

Ife AN x2 + bx + 45 = 0 (beR) & VT WY 7 8 &1 |z + 1| = 2,10 @ €< & g, @
(1) b2 -b = 42 (2) b2+ b =72 (3)b2+ b =12 (4) b2 - b = 30
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4

x? + bx =45 =0 (b €R)

has rootsa + i, o — if

sum of roots = - b = 2a
product of roots = 45 = a? + B2

|z + 1] = 210
(o + 1)2 +p2 = 40

2 2
b b
(—5‘1‘1) + 45 - (_EJ =40

2 2
b—+1—b+45 _ b = 40
4 4
b=6

If a, b and c are the greatest values of *°C,, ?°C_ and *!C,_respectively, then :
afe a, b AT ¢ HHE: 1°C,, 2°C_ qAT 21C, & fAHIH A &, A1

a b C a b C a b C a C
Wi 11721 @O g 2721 O~ B n a2
3
19C,, 2°C, and ?'C,

a = (C),.,=a="1C,="C

b = (20CP)maX:b = 20(_:10

C=(*'C)pa = €= 21Cyy = 2C,

Now @ = G _ 190 100l 10 _ 1 11
OW'p T 20¢c, Tomor X200 T 20 T 27711

b _ Co _ 200 11m0l _ 11 _ 11x2

c ¢, — 10110!T 211 T 21 21x2

a_1u.b_22
b~ 22 ¢ 42
a:b:c::11:22:42

The mean and the standard deviation (s.d.) of 10 observations are 20 and 2 respectively. Each of
these 10 observations is multiplied by p and then reduced by q, where p = 0 and q = 0. If the new
mean and new s.d. become half of their original values, then q is equal to :

10 Vvl o H1EY ol A fdere e 20 G 2 8 1 9 10 Va0l H 1 U DI p H YN PR D G YD
H ¥ q®A f&an T, S8l p2 0 da1q = 0 21 AR Y A1ed qo1 99 fAgel= & A 30 Jol AF1 & MW g, dl

q & A T
(1) -10 (2)-5 (3) 10 (4) -20
4

If each observation is multiplied with p & then q is subtracted
New mean X, = px-g

= 10 = p(20) - q ..(1)

and new standard deviations.

=>p=+=

N |~
N| B~

o, = |plo, = 1= |p[(2) = |p| =
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1
pr__i
qg =-20

1
10. Let A and B two independent events such that P(A) = 3 and P(B) =
following is TRUE ?

. Then, which of the

|~

WAHWBE‘[Q@WHW%%P(A)=%awP(B)=%§,aﬁﬁwﬁﬁaﬁ=rww%?

1 2 1
(PAB)=3 (PAB)=3  (P(A/(AUB) =2 (@) PAB) =3
Sol. 4
1 1
P(A) = 3 & P(B) = 5
1_(1+1_1_1] 1_(4]
ey _ P(A'NBY) 3 6 36 9) 56 2
(1) PAYB) = —p(gy) = 1 = 5 5573
6 6
11
36 1
@QPAB) = 1 =3
6
1
3 3
(3) P(A/AUB) = 5 = =
9
111 6-1
P(AnB') 3 36 18 1
(4) P(A/B') = “P(B) T 1.1 =6-1=3
6
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11. Let y = y(x) be a solution of the differential equation,

Vl—xzj—i +J1-y2 =0, x| <1

1) B —_1J .
If Y(ZJ =5 then Y(ﬁ is equal to :
ATy = y(X), ddhel FHIHIO]

Jl—x291-+4h_y2==Q|X|<1aﬂ?$

dx

1) _ B ] |
w%wﬁv(zj = 7%,?1# V(ﬁ]w%,
1 1 ~
W2 @5 @ 2 () 2
Sol. 1
I dy _I dx
1-y* 7 Cy1-x2
sin"ly + sin"ix = A
s s s
3 + e A= kzi
Now sin-i(y) + — = = —sinly = — =y = 1
4 2 ! NG

2
X +a
12. If cis a point at which Rolle's theorem holds for the function, f(x) = log, (T] in the interval

[3,4], where o € R, then f"(c) is equal to :

X% + o

Ife ¢t e & PRI W, 3R [3,4] 3, Bl f(x) = IOQe(T] UR el UG o el 8, WEf o € R §,

ar f'(c) WER &
(1) -5 @2 (3) o5 (4) 1
Sol. 4

f(3) = f(4) for Rolle's

In 9+ 3 16 +a
=M1 )=In"28

_ 9+a _ 16 +a
T 21 28
36 + 40 = 48 + 30
a=12

x> -12

fi(x) = x(x2 + 12)
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f(lc)=0=x=1+/12 =>c= /12

f'(c) = %

Let f: R — R be such that for all x e R (21 +* + 21-x), f(x) and (3* + 3) are in A.P,, then the
minimum value of f(x) is :

AT f: R > RSA TSR 8 fh 91 x e R P forw (21 +x + 21-x), f(x) 1 (3* + 3*) U FHiax it § &, a1
f(x) &1 gATH A9 B :

(1) 2 (2) 4 3)0 (4) 3

4

(2t+>x+ 2t-x), f(x), (3 + 3) are in A.P.

2 1
2f(x) = 2.2+ — + 3+ —¢

2% 3*
2f(x) = 2(2" +ZLXJ + (3" +3ixj
2f(x) > 6
f(x) > 3

For which of the following ordered pairs (u, §), the system of linear equations
X+2y+3z=1

3X+4y +52=p

4 + 4y + 4z =3

is inconsistent ?

=1 4 9 fa s g™ (y, 8) & forg e wiiee e

X+2y+3z=1

3X+4y +5z2=p
4x + 4y + 4z =35
AT B ?
(1) (1,0) (2) (4,6) (3) (3,4) (4) (4,3)
4
12 3
A= 345
4 4 4
A 1(16-20) - 2(12- 20) + 3(12- 16)
=-44+16-12=0
A#0,A#0
12 3
A= w4 S =0
3 4 4

=-4-2(4n - 53) +3(4n-48)= 0
=-4-8u+ 108 + 12u--125= 0
4u-25= 4

2u-8= 2

Check option
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cos xdx
T
15. IfJ 3 x(l + sinf x)2/3 = f(x)(1+sin%x)* + c where c is a constant of integration, then Af (EJ is
equal to :
cos xdx

RICIE N x(1 +sinf X)2/3 = f(x)(1+sin®x)¥* + ¢ 8, S8l ¢ Ydh FHATHS 3R &, a kf(g} BT AM B

9 9
(1) 5 (2) -2 (3) 5 (4) 2

Sol. 2
sinx = t

J' dt
e(1ee)”7

- J.Lm
t7(t16+1]
tie+1 = 73
e T
= Zsirsz(l+sin6x)13 +C

f(x) = —%coseczx &ir=3

A5 -235) -2

16. Let the volume of a parallelopiped whose coterminous edges are given by § = f+§+x|2,

V=1+j+3k and & = 2i+j+k belcu. unit. If 8 be the angle between the edges {j and v , then
cos6 can be :

A U TR YCHad, e e & MY ¥ fa) oW arel PR G o= [+ jeak, v=1+j+3k

W o=21+j+k g1 USd &, &1 e 199 $aTE ¥ | AR fHARI § 9 i & €9 BT 10T 0 ¥ 1 cos B Fehell
g

5 7 5 7
1) 7 2 578 3) 35 C s
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11
volume=[0\7W]=1=|1 1 3|
211

A=20rr=4
Forx =2

2+1+2 5
CcosO = —\/E\/E = 3
forn=4

2+1+4 7
CcosO = \/E\/ﬁ _6\/5

2X _ Q-2X

The inverse function of f(x) = & g xe (-1,1), is

82x_ -2x
f(x) = W'XG (—l,l)WWW%\_

l(Io e)lo 1+x lIo 1+x
(1) 2 Js 9e 1-x (2) 2 9e 1-x
l(Io e)lo 1-x lIo 1-x

(3) 4 98 % 1+x 4) 4 %e 1+x
1

82x_ -2x 4x_1
f(x) = g L gax 1 X< -1L,1)=>y= 8% 1 1

8y +y=8%-1 = 8X(y-1}=-1-y

y+1 y+1
4X = ——— =|O
8 1y = 4x 98(1 y]

1I l1+y 1I 1+Xx
X=Z°98 1y :f‘l(x)=2098 1-x
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1/x2
18. Iim( ] is equal to :

> 1/x2
. 3X°+2
lim| — RIR T

1 1
_— 2 -
1) =2 (2)e (3) e 4 3
Sol. 1
1
(32
x=0( 7x% + 2 (1)
eL
im[3° 2 |1
L= 50 72 12 X2
- >I<IEEJ7XZ+2 =2 =6

19. Let the line y = mx and the ellipse 2x? + y? = 1 intersect at a point P in the first quadrant. If the

1
normal to this ellipse at P meets the co-ordinate axes at (_ﬁ'OJ and (0,B), then B is equal to
AMT @1 y = mx d dEad 2x2 + y2 = 1 ¥oM Tgaie § Red Ue fIg P R @ied | afk 59 dead &1 P

1
R arfers, e sel B Ha: (_ﬁ’OJ ger (0,p) W ferar 8, @1 p &1 A

2 V2 2 22
(1) 3 (2) 3 (3) NE) (4) =
Sol. 2
Let P be (x,,v,)
. ox vy _ 1
Equation of normal at P is 2%, Yy, >
(_L OJ B S 1
It passes through 32 = 6\/§x1 =5 =X, = 35
Soy, = 2—\f(as P lies in Ist quadrant)
SO B = ﬁ — Q
2 3
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T
’

20. Let f(x) = xcos!(-sin|x]), X € {—5 ﬂ , then which of the following is true ?

(1) f'(0) = —g (2) f is not differentiable at x = 0

(3) f' is decreasing in (—gloJ and increasing in (Q%J

s s
(4) f'is increasing in (—EIOJ and decreasing in (O'EJ

A f(x) = xcos™i(-sin|x|), X € [—grﬂ%, ag 91 § 9 B 9 ® ?

(1) F(0) = -3

(2) x=0 | f JAHANT & B

(3) f, (—g,OJ H @RI qen (Olg}i A B

(4) f',(—gloj ¥ e aeﬂ(or%J BRI 2 |
Sol. 3

f'(x) = x(n - cosI(sin|x|)) = X(“—(g—s"“l (Sin|X|)D = X(§+|X|J

X(£+XJ x>0
2

f) = x(g—xJ x<0

Zi2x x>0
2

i) = I _2x x<0
2

T T
f'(x) is increasing in (O,EJ and decreasing in (_E’OJ
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21. Anurn contains 5 red marbles, 4 black marbles andd 3 white marbles, then the number of ways
in which 4 marbles can be drawn so that at the most three of them are red is :
UH Horel § 5 el Adel, 4 Flel A d2ff 3 IS A g, A 398 I 4 A 39 SR Fared arfe 96 |
AfF F s N ATl T & &, S AAD] DI FE&AT ©

Sol. 490
5R + 4B + 3W

0 R 1R 2 R 3 R
a v/t 3u/tl2u/tl1u
=7C, +°C,.7C, + °C,. ’C, + °C,’C, =490

33
22. The least positive value of 'a' for which the equation, 2x? + (a - 10)x + -5 = 2a has real roots

Sol. 8
2x2+(a—10)x+§ = 2a
D>0

33
= (a - 10)? - 4.2.(7—2an 0 = a2+ 100 - 20a- 132 + 16a>0

a’-4a-32>0=>(a-8)(a+4)=0
a<-4yuax=8

20
23.  The sum Z(1+2+3+....+k) is
k=1

20
TR Z(1+2+3+....+k) 2

k=1
Sol. 1540
20k (k+1 172, %
Z% = E[zkz +Zk use formula = 1540
k=1 k=1 k=1

24. The number of all 3 x 3 matrices A, with enteries from the set {-1,0,1} such that the sum of the
diagonal elements of AATis 3, iS .............

U A 3 x 3 gl A @ G, e sfadd AqeEy {-1,0,1} ¥ € a1 AAT & sl & sraudl &1 AT

Sol. 672

A= A=[a],
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possible cases

0,0,0,0,0,0,1,1,1 -1
0,0,0,0,0,0,1,1,-1 -1
0,000,0,0,1,1,-1 3| °, x 8 =284x8 =672
0,0,0,0,0,0,-1,1,-1 -3

3
25. Let the normal at a point P on the curve y? - 3x?2 + y + 10 = 0 intersect the y - axis at (OIEJ. If

m is the slope of the tangent at P to the curve, then |m] is equal to .....

3
AT G y2 - 3x2 + y + 10 = 0 & fag P W = 731 aifdied, y - sma?r( JWW%|H1%PWE|25

B el YW BT T M B, A M| RER Bavnenen,
Sol. 4
PE(X]_IY]_)

6X,
2yy'-6x+y' =0y = 112y,

[1+2yy

6X,
1+ 2y, =y, =1
2

96y

|.|-II

+12
. slope of tangent = (TJ

=44
“lm| =4
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