
SECTION-I 

Section-! (Single Correct Choice Type) contains 8 multiple choice questions. Each question has 4 
choices (A), (B), (C) and (D), out of which ONLY ONE is correct. For each question in Section I, 
you will be awarded 3 marks if you have darkened only the bubble corresponding to the correct 
answer and zero mark if no bubbles are darkened. In all other cases, minus one (-1) mark will be 
awarded. 

1) The munber of solutions of the equation 8[ x2 -x J +4 [x] = 13 + 12[sinx] 

is (where [.] represents greatest integer function) 

A)O B) 2 C)4 

2) If 0 <a< tr and f( a)= trsec
2
a.cos2 a+ trcosec

2
a.sin2 a. then 

2 

C)f(a)<tr 

3) The sequence q.az.O:J •.... satisfies q = 19. ｾ Ｙ＠ = 99 & Vn ｾ＠ 3,an is the 

arithmetic mean ofthe first (n-l)terms. then az = 

A) 179 B) 81 C) 79 

D)6 

D)181 

4) If the graphs of the functions y = ln x & y =ax intersect at exactly two points. then 

5) 

A)aE(O,e) 

tr/2 dx 
J z= 
o ( 4 cos2 x+9sin2 x) 

11tr 
A)-

864 

13tr 
B)-

864 

C) aE ( -e,l) 

17tr 
C) 864 

D) aE (l,e) 

97tr 
D)-

864 

6) In a A1e ABC, if A= (1,2) and internal angle bisectors through Band Care y = x and y = -2x. 

The in-radius 'r' of A1e ABC is equal to 

1 
A)-../3 

2 
B)-

3 

1 
D)-..[2 www.examrace.com



( xcot y+ in( cos x) )dy+(ln( sin y)-ytanx)dx = 0 is 

C) (sinxr (siny r = c D) (cot x r (cot y r = c 

8) There are 1 n1 coplanar stiaight lines. no two being parallel and no tluee are concunent. The munber 

of different new straight lines that will be f01med by joining the ｩｮｴ･ｮｾ･｣ｴｩｯｮ＠ points of the given 

lines are 

A) 

C) 

n(n-l)(n-2)(n-3) 
8 

n(n-1) 

4 

B) 

D) 

SECTION-2 

(n-l)(n-2) 
2 

n(n+l)(n+2) 

4 

Section-11 (Multiple Correct Choice Type) contains 5 multiple choice questions. Each question 
has 4 choices (A), (B), (C) and (D), out of which ONE OR MORE may be correct. For each 
question in Section II, you will be awarded 3 marks if you darken only the bubble corresponding 
to the correct answer and zero mark if no bubbles are darkened. Partial marks will be awarded 
for partially correct answers. No negative marks will be awarded in this Section. 

. 2 2 2 2 2 9) If a,b,c,dERsat:J.sfi.es a +b +c +d -ab-bc-cd-d+-=0. then 

A) c=a+b 
d 

B) b=-
2 

c 
C) a=-

3 

5 

D) d=a+c 

( )

x-1 
1 0) The set 1 S 1 of all real 1 x 1 for which 2 - x + 1 < 1 contains 

A) (-5,-1) B) ( -1,1) C) ( -1,0) D) ( -3,1) 

11) Let g(x)= f(tanx)+ f( cotx)V xE ( ｾ＠ ,ff} If f"(x)< 0 V xE ( ｾ＠ ,ff }then 

( ) . . . . (ff 3Jr) A) g x 1s mcreasmg m 2. 4 

C) g ( x) is decreasing in ( 
3
:, 1r) 

B) g(x)is increasing inc: ,ff) 
D) g( x) has local maximmn at x = 3ff 

4 

12) The equation of a st:J.·aight line which is tangent to one point and normal to the other point on the www.examrace.com



A) J2x-y= 31J2 
27 

B) J2x-y= 39J2 
27 

C) J2x+ y= 31J2 
27 

D) J2x+ y= 39J2 
27 

Let f : R ｾ＠ R be a ft.mction defined by f ( x + 1) = f ｾ＠ x l-5 
V x E R . 

13) j X -3 

Then which of the following statement(s) is/are true 

A) f(x+2) =f(x) B) f(x+4) =f(x) 

C) f(x+6) = f(x) D) f(x+8)=f(x) 

SECTION-3 

Sectimt-III (Paragraph Tjlpe) colltains 2 parUe,oraphs. Based upoll the first paragraph 3 multiple 

choice questions and based upon the second paragraph 2 multiple choice questions have to be 

answered. Each of these questions has 4 choices (A), (B), (C) and (D) out ofwhich ONLY ONE is 
correct For each questioll ill Sectioll III, you will be awarded 3 marks if you darken. ollly the bubble 

correspollding to the correct llltsWer and zero mark ifllo bubbles are dllrken.ed. Ill all other cases, 

min.us olle (-1) mark wiU be awarded. 

!2 Consider a A ABC with A, B &C represented by the complex numbers z1,z2 &z3 

respectively. The in-circle of A ABC with centre 0 (the origin) touches the sides 

BC,CA & AB at the points z4 ,z5 &z6 respectively. AOcuts the circum circle of 

AABCat z. 

14) The point z3 is 

2 
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A) 1 

16) (z-z2)[23=2s) equals 
z z3 z4 

A) 1 

B) 2 

B) -1 

C)_:_ 
2 

C)2 

D)4 

D) -2 

fl Let ABC is a acute angled ttiangle and AD is perpendicular fi'om A on side BC. 

AD is produced and it is intersecting at point P with circum circle ｯｦｾ＠ ABC. His the otthocenter of 

ｾａｂｃ＠ and R is the circum radius of ｾａｂｃ＠

17) Area of ｾｂｈｐ］＠

18) Radius of circum circle of ｾ＠ AHC is 

R 
A)-

2 
B) R 

B) 2R2 cosB sinBsin2C 

D) 2R2 cos2 Bsin2C 

C) 2R D) 3R 

SECTION-4 

Section-IV (Integer Type) contains 10 questions. The answer to each question is a single digit 
integer ranging from 0 to 9. The co1rect digit below the question number in the ORS is to be 
bubbled For each question in Section IV, you will be awarded 3 marks if you darken the bubble 
｣ｯｾｲ･ｳｰｯｮ､ｩｮｧ＠ to the ｣ｯｾｲ･｣ｴ＠ answer and zero mark if no bubble is darkened. No negative marks will 
be awarded for in this Section. 

The sum of the mdii of the smallest and largest circles passing through( a, ｾＩ｡ｮ､＠ touching the 

19) 
circle4x2 +4y2 -4x-8y-31=0where 'a'is the least ratio ofthe sides ofthe regular'n'sided 

polygon inscribing and circumscribing the unit circle is 

20) Let n1,n2,n3, ...... be incr·easing sequence of natural numbers each of which leaves 

remainder 'r' whenitis divided by (r+l)for r= 2,3,4, ..... ,9. When nz008 is 

divided by 11. the remainder is 

21) The number of planes that are equidistant fi'om four non coplanar points is 
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are all different digits & a.p, op are two digit numbers & m is a three digit 

a 1 2 o 
0 fJ 1 1 

number, and the trace of the mattix A= is a, then !!.. is equal to 
o o r 3 7 

1 1 o r 

23) If' x'is positive and x- [x],[ x] and 'x'are in G.P., (where[.] denotes greatest 

integer ftmction), then ( 2x-2 [ x] + 1) 2 
is equal to 

Ｒｾ＠ 5 
For a ttiangle ABC,R = -& r= 1. Let 11 1 be the in-centt·e ofthe ttiangle and D,E,Fbe the feet of 

2 

th dicul .A. • 1 h th al f IA.IB .IC . al e pe1pen ars uom I I' to BC, CA, AB respect1ve y. T en e v ue o IS equ to 
2IDJE.IF 

Ifthe area bounded by the curves IYI = e +I _ _!_ and lxi+IYI + lxi-IYI ::; 2 is 'k'units, then [!_]is 
25) 2 2 2 14 

equal to (where[.] denotes greatest integer ftmction) 

27) Ifthe maximum value of I p 1 such that 3P divides 99x97x95x ...... x51is 2K, 

then K = 

28) If two distinct chords of a parabola i = 4axpassing through (a,2a) are bisected by the line 

x + y = 1, and 4a is a natural number, then the maximum length of the 

latus-rectum is 

Key and Solutions 

1 A 2 B 3 A 4 B 5 B 6 D 

7 B 8 A 9 A,B,C,D 10 A,C 11 A,C,D 12 A,C 

13 B,D 14 c 15 B 16 A 17 D 18 B www.examrace.com



25 1 26 7 27 7 28 3 

1) R.H.S. in an odd number always, L.H.S. is even number always. 

2) A.M' > G.1'.1 

f 'et:} ｾ＠ :rr2 .tm.2Cl:. .sm .2: et: 

j ( r.) = T 'lr
2
/ :(is a decreasing function for :r. F ( n · l) = f ｾＮ＠ T·' > .? 

3) 

4) lr. x ｾ｡＠ X has exactly two solutions 

}nx 
-=a 

x has exactly two solutions 

-N ,_ZJZ:t 
1!.,.7.J--

Let- X 

( 1'' 
Range of Y.:: ｾｾ＠ -m,;J 

5) Conceptual 

6) Let image of A about .v= x, .v= -2xbe P & Q. Then P & Qwilllie on side EC. 

"-11 ?') 
P= (2,1), Q=[, s·3 

' ' 

· Equation of BC · r.-7)·+5= 0 

1 
• , BC=-

r =J..,. distance from 1 (0, 0 ,P to J2 

7) ＨｲＮ｣ｯｴＮＬｶｾﾷ＠ I Zrz(siny)d . ...-) I {bz(cos.x)-'v ｹｴ｡ｮＮｸｾｔＮＩ＠ • 0 

d (xln( sin.v)) +d (ybz( cos x;) = 0 

xin ｾＺｳｩＺｴｾＮｹＩ＠ +.vln( cos x) =In (k:; 

8) 

9) -. 'i 'i 'i 2 
a"' +b"" +r:"'+d"'-ab-bc-cd-d +-

5 
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' 4 3 2 1 
ｾ｡］ＭＮ｣］ＭＮ｢］Ｍ a=-

5 · 5 · s· s 
10) ( 1 '12 "" 

_;:_ z+1= l;r-- 1 +.:. > 0 'rt x E R 
2; 4 

ＨｾＭｸＫ ｬｲＭ
Ｑ＠

<1 = (x- 1)1og(xl-x+1) <0 

Casal : (r.-1)>0 ::::;:· Iog(r-r.+l) <O 

;r € ( O, 1} ｾ ｮｯ＠ solution 

C 2. x-1 < 0 :::; ｬｯｧｦｸｾＭＺｲＮＫＱＩ＠ >0 ase . • . 

;rE ( -00, l)r-.1 X E (-00, 0., U (1,00 J 

;re (-co. 0) 

11) g'{ :t) = f'{t3:l1 x) sec2 x- f'' c·:·t x} c ｯｳｾ｣ Ｒ ＺｲＮ＠

" " .t' II( "l'' < 0 ==:, T .,. Y' 
• . r ·• J · "' l ·'lis decreasing 

＾Ｎｾ＠ l" TI 3 1t' ") tar. X < C•:•t.'!: v X e ｾﾷＭ
L 4 ｾ＠

ｾ＠ g( r.) is increasing in ( ｾ＠ • 

3 

4"J 

Ｇ ｾｾ＠ 'I ｾ＠

( · 1:.......7! 1 · ' x=
5

1t 
g x) is decreasing in '· 4 ..'and g (r., has local maximum at 4 

12) dv 
Ｍｾ＠ - ':\t d.T--

E ti. ft t 1 'r'· ＨＧＱＭ•ＭＴｴ Ｓ Ｉ］ＳｴＨｸＭＲｻｾＭＱＩ＠qua on o angen a - 1s .- . 

This is a normal at another point 't1' 

. Sl f al t ( 2t.} + l 4tt) = 3t . . ope o nonn a . 

- 1 
-=3t ........ (2) 

. 3• 1.e., ｾＱ＠

& {Zti +l, 4()1ieson( l) 

""' .... (1) 
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.. .... (3) 

Ｍｾ ＮｩＲ＠
t=±-

From (2) & (3), 3 

r::' 31../i ,- 31·/i .. [l.r. - v=- & -v2x+v=-
. Required straight lines are " 27 · 27 

13) -'( +1)= f (.r.)-5 
J :r. f(:r.) - 3 

......... (1) 

P) 

14) 

f(. )- 3f(x+1)-5 
:::::} ... ;r - ' . 

j ,_.r.+l)-1 

Replace 'r. 'by ."f: l 

.., .r ( ') .::: => ,J'( - 1)= .:JMI ::r. --1 

J :r. ' (. ) l _x - 1 
......... (2) 

Replace ';r'by x+1in (1) 

f (x+ 2)= f(x+1}-5 = 2f(::r.)-5 
M • f(x+1}-3 f( r.}-2 

......... .. (3} 

.(. .... 2f(x)-5 
.J _r.- 2.J ,J'( ) ... 

Similarly, J . :r._ - " 

:. f{::r.+2) = f(x-2):::::} ｦ Ｈ ｸＫ Ｔｾ］ＮｦＨＺｲＮＩ＠

(1} 
www.examrace.com



In 
,.., 

(1):.:: (.2} ｾ＠ z3 = 1 '" 1 
-+-z4 z5 

15) .-4 
LCBP= / CAP= -

16) 

P) 

/ CBO =E 
2 

2 

:. L.OEP= .A+E 
2: 

......... (1) 

•'B"''"' A+B L ur =--
2: 

:. From (1) & (2) BP =OF 

IZ -Z11 = IZ- Ol 
Similarly, IZ- Z3l = IZ - Ol 

IZ-Z,I IZI ,.. 
ＮＺＮＮＮＮＮＮＮＮＺＭｾ ＭＫ＠ _ ,. 

IZI IZ - Zsl-"" 
7.,- 7. BP · 

aBOP ｾ］Ｍｾ ｺ｣＠
In • 0-Z OP 

.... (2) 

llC11D Zs -Zs- CD o-tc 
• 7 .., c-In '"'4 Ｍ ｾＳ＠ J::!. 

17) \ rl 11,..., 1 rl T T? • I" .... L.i. !,.fJJ..J. . - -.i.J..!l.., !J..lJ. ｾｉ｟ＮＮ＠

Area of .2 

1 ( .,,., ,.,·11 . "C =-;,- ...:. l'!. COS.b.l S!:D....:. 
,;. 

18) 
I IIU('; . (••0 A) .4.li £i ."U"J. '-' • 3:1:0. :tlJ - = -

In . 2 Rl ( F;, is circum radius oft. i!HC ) 

cvs.A= 2Rcos.A. 
Ｒｾ＠

. P., = 'R .. - 'i - · www.examrace.com



2s:i.:o.:.::. 
= n = ｣ﾷＺﾷｳｾ＠

"' 7r "" .:::u n- ··• 
Ratio n 

1 
n = 3 (as n ｾ＠ 3) ::;. a =-

Which is least when 2 

(
'1 'I ('1 .. 
- ,2 -.1 & 
2 ) lies inside the circle with centre 2 ) radius = 3 

2h +r2) = 2R ::::} 'i + .'i = R = 3 

20) ｾ Ｑ＠ = ｌｃＮｾｦＮ＠ (2.3.4. 9)-1 

,.., - ? v r (" ｾＮｲ＠ ,·r;, ｾ＠ 4 •::.)-1 r£-2- ＮＮＮＬ ＮｾＮ ＬｬＮ［ＮＮｩＮ ｟Ｎ •Ｌ ｊＺｾ Ｎ Ｌ Ｎ ｾｾＭＧＮＬ＠ ., .... # · 

-,1.11'1"" ·r ,., ｾｾｾ ﾷ Ｍ Ｌ＠ -4 ,.,.,. l "'IJ'IJ'8 .• ,..,.,l.j l 
ｾＮｉｊｃｅ］＠ ｾ＠ ...... ｾ ＾ＺＮ ｊＮＮＮＮＮ｜Ｍｴ＠ . ＮＮＡＮｴ ｾＮ Ｌ＠ . .::...,.:.,. ｾ＠ .... ::Y1- =:.. >(. Lo-lL. -

.·. Remainder when n:JJoois divided by 11 is 5. 

21) The number of planes which have three points on one side & the fourth point on the other 

side- 4. 

The number of planes which have two points on each side of the plane = 3 

22) YY"i = .. i (111} 

= "f.3.37 = ( ｃｩｾｾ＠ ( "i ｾ Ｉ＠

Clearly, Yis equal to the last digit ｯ ｦ ｾＮ＠ Now 37 must divide one ofthe r£13or Yi3 

Let it be cri5then ｃｩｾ＠ = 37 a,. 74 (if Y= 8, ｴｨｾ Ｎ ＢＡＮ＠ y.3.37 = 12.74) 

•ＺＺｴｾﾷ ］＠ 74 is not possible because 

Ｈ ﾷＺｴｾ ＩＨ Ｇｙ＠ ｾ ﾷ Ｉ＠ ｾ＠ 74. 14 = 10361 mr- = 
8 

B!.i.t .. !.,111' = 12.74 J " "f 

･ｴ ｾ ﾷ］ＳＷ＠ ｾ＠ ｂｾ］ＲＷｾ＠ ｾﾷ］ＷＬ･ｴ］ＳＬｴﾷ］Ｒ＠ & ";1= 9 

ﾷｾＫ･ﾷ Ｋ Ｂ［［ ﾷ Ｋｂ＠ = 21 

23) ｌ･､ ＮｲＮｊｾ＠ 2 

[.r.] - X 

Given x-[r.]- [x] 

.r. ,. 
Ｍ＼ ｾ Ｎ＠

Always [x] 

[ ] ? [xJ " 
X ｾ＠ -• [ ] > L 

If x- x www.examrace.com



ｌｾﾷ ｊ Ｍ ｾ＠

1 X '"I -=- :;. x·-x-1= 0 
.:r.-1 1 

1+../5 .:r.=--
2 

:. 2x=1+J5 

l r.. = 1 

2r.- 2[r.]+1= 1+.J5-2+1= .. J5 

24) In ｬｬｾ ﾷ•Ｎｳ＠ A.IF, AlE 

26) 

IF _ .A r _ lE . ｾ ｉ［［＠ _ IEJ:F . L-!IB lC --- ·--- = ｾ＠ ---= = A 4 . • '"I 4 . .Ti"T'!t ｾｾ＠
sir. - sin:... sin-:... .J..J-..., 

') ..... ..... 
ｾ＠ ｾ＠ ｾ＠

1 ........ = 4R =10 
. .4 1:1 . 1_. ·"' sm- sm-sm-

2 2 2 

·· 1 ... 1 ..... ":· 1''1<? 1 ... 1+1''1<4 • ... ｾ＠ .... ., ./' - - :o ...... ../' -

r' l 1 1 1 ··1IO 
(abc+bcd +cda+dal:i)

10 = {abcdi
0 1-+-+-+--;-) 

· · · · \ a b c a 

10! 

Coefficient of 12
8 b4 

C
9 d9 is 2!t: !1!1! 

27) 99>< 97 )< 95)<.. .... )< 51 = 100! >< - 1-= 100! 251 
l OOx 98x ...... x52 50! 225 >< 50!x 501 

Exponentof3 in 100l= 48 

50 1 ""•""• Exponent of3 in · = .::..:. 
Exponent of3 in 251 = 10 

P- 48+10 _ ,·'":· ...- '":•'":··'-14-? r =· r- "'71 - Ｍ ＢＢＧ ＮＱＧ ＢＢＢＢＢＢ ｾＭ -"--.1. '-r.--

28
) Any point on the line x+ )l = 1 can be taken (t, l- t) 

Equation of the chord, '\\rith this as mid point is .v(1-t' - 2a(x+i' = (1- t)
2 
-4at, 

It passes through la.2a} . 

So t
2

- 2t + 2a2 
- 2 a+ 1 = O.fuis should have 2 distinct real roots 

) 

so a2 -a < 0, 0 <a < 1, so length oflatusrectum <: 4 
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