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1. immediately fill in the particulars on this page of the 
Test Booklet with Blue I Rlacll Ball Point Pen. 

2. This Test Booklet consists of three parts - Part I, 
Pal"t II and Part II:l. 
Part I has 30 objective type questions of Mathematics, 
Questions No. 1 to 12 and 19 to 30 consist of FOUR (4) 
marks each and Questions No. 13 to 18 consist of 
EIGHT (8) marks each for each correct response. 
Part II (Aptitude Test} has 50 objective type 
questions (4 options with single correct answer) 
consisting of FOUR (4) marks for each correct 
response. Mark your answers for these questions in the 
appropriate space against the number corresponding to 
the question in the Answer Sheet placed inside this 
Test Booklet. Use Blue/Black Ball Point Pen only 
for writing particulars/ marking responses on 
Side-1 and S ide-2 of the Answer Sheet. Part ill 
consists of 2 questions carrying 70 marks which are to 
be attempted on a separate Drawing Sheet which is 
also placed inside this Test Booklet. Marks allotted to 
each question are written against each question. Use 
colour p encils or crayons only on the Drawing 
Sheet. Do not use water colours. For each incorrect 
response in Part I and Part II, one-fourth (%) of the 
total marks allotted to the question would be deducted 
from the total score. No deduction from the total 
score, however, •.vill be made if no response is 
indicated for an it em in the .Answer Sheet. 

3. The test. is of 3 hours duration. The maximwn marks 
are 414. 

4. On completion of the test, the candidates must hand 
over the Answer Sheet of Mathematics and Aptitude 
Test - Part I & II and the Drawing Sheet of 
Aptitude Test - Part lll to the Tnvigilator in the 
Room/Hall. Candidates are allowed to take away with 
them the Test Booklet of Aptitude Test -Part 1 & ll. 

5. The CODE for this Booklet is C. Make sure that the 
CODE printed on Side-2 of the Answer Sheet and on 
the Drawing Sheet (Part Ill) is the same as that on 
this booklet. Also tally the Serial Number of the Test 
Booklet, Answer Sheet and Drawing Sheet and ensure 
that they are same. In case of discrepancy in Code or 
Serial Number, the candidate should immediately 
report the matte,· to the Invigilator for replacement of 
the Test Booklet, Answer Sheet and the Drawmg Sheet. 
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Part I I ii11T I 

Mathematics I "l'ffl.mf 

1. Let A = [: ~ J be a 2 x 2 real matrix. If 1. 

A - a.I is invertible for every real number a, 
then 

(1) be > 0 

(2) be = 0 

(3) be < min (o, a:) 
(4) a= 0 

2. The value of 

3. 

equals 

(1) 2 (e - 1) 

(2) 2 (e- Fe) 

(3) 2 (e + Fe) 

(4) 2 (e + 1) 

0 

Let a, b and c be distinct real numbers. If 3· 

a, b and c are in geometric progression and 

a + b + c = xb, then x lies in the set 

(1) (1, 3) 

(2) (-1, 0) u (1, 2) 

(3) (- oo, -1) U (3, oo) 

(4) (0, 1) 

l1RT A = [: : l 2 X 2 CfiT 1% qJRifclC!i 

~ ~ I ~ ~ ClFRifclC!i ~ a~ ~~ 

A- ai &~;<:#l10ft4 ~~ 'ill 

(1) be> 0 

(2) be= 0 

(3) be < ~ ( 0, a2d) 

(4) a =O 

1 

f ~~ (ex, el - x)} dx 'C!iT l1'R ~ ~ 

0 

(1) 2 (e- 1) 

(2) 2 (e - Fe) 

(3) 2 (e + Fe) 

(4) 2 (e + 1) 

l1RT a, b <12IT c f'll?r CliRifclCfi ~ ~ I ~ 

a, b (l2IT c :ruTim ~ if ~ ('f?.IT a + b + c = xb 

t "ffi X Fl"8 -q ~ ~ B~'ci:l4 if ~ I 

(1) (1, 3 ) 

(2) (-1, 0) u (1 , 2) 

(3) (- oo, -1) U (3, oo) 

(4) (0, 1) 
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4. 

5. 

6. 

Let a distribution be made by combining 4. 
three distributions, each having mean zero, 
standard deviations 3, 4 and 5 respectively, 
and frequencies 200, 250 and 300 
respectively. Then the variance of the 
combined distribution is equal to 

(1) 
266 
15 

(2) 17 

(3) 

(4) 

50 
3 

62 
15 

If the tangent and the normal to the 

hyperbola x2 - y2 = 4 at a point cut off 

intercepts a1 and a2 respectively on the 

x-axis, and b1 and b2 respectively on the 

y-axis, then the value of a
1
a

2 
+ b

1
b

2 
is 

(1) -1 

(2) 0 

(3) 4 

(4) 1 

The sides of a triangle are sin B , cos 13 and 

. 1t .Jl +a sm 2~, for some a > 0, 0 < f3 < 2. 
If the greatest angle of this triangle is 120°, 
then a equals 

(1) 1 

(2) 

(3) 

(4) 

3 
2 

2 
-

3 

1 
-
2 

5. 

6. 

l1R1 <fR ~' ~ ~ CfiT l1l12i 0 ~' (f2ff 

llR<1i Mil("H ~ 3, 4 (f2ff 5 ~~ ~ llil{~l<lil~ 
~ 200, 250 (f2ff 300 t C!iT f~<"l!Ch{ ~ ~ 
~~~I ~~~CfiT>RRUT~ 

266 
(1) 

15 

(2) 17 

(3) 

(4) 

50 
3 

62 
15 

<1R 3iRi4<ct<"lll x2 - y2 = 4 it f%m ~ 1R 

fi 'I{ m "t& (fey ~. x-~ 1R 

~ a1 rf2TT a2 d"id:'@O:S ~ ~' (f2JT y-~ 
1R ~ b1 (1211 b

2 
3id:'@Os ~ t m 

a 1 a2 + b1b2 CfiT "r.rR" ~ 
(1) -1 

(2) 0 

(3) 4 

(4) 1 

f%m a > 0, 0 < f3 < i it ft;m:, ~ ~ cnT 

~ sin f3 , cos f3 <12IT J1 + a sin 2~ ~ I 

~ 3""B ~ CfiT ~ ~ C!iTur 120° m' m a 

~~ 

(1) 1 

(2) 

(3) 

(4) 

3 
2 

2 

3 

1 

2 
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7. 

8. 

Let f be a differentiable function defined on 7. 

R such that f(O) = - 3. If f'(x) .:::: 5, for all 

x, then 

(1) f(2) > 7 

(2) f(2) .:::; 7 

(3) f (2) > 8 

(4) f(2) = 8 

Let u , l3 and y be t he angles made by a 

line with the positive directions of the axes 

of reference in three dimensions. If 0 is t he 

acute angle given by 

cos2 u + cos2 l3 + cos2 y 
cos e = then e 

sin2 a + sin2 13 + sin2 y ' 

equals 

(1) n 
6 

1t (2) 
3 

1t (3) -
2 

1t 
(4) -

4 

8. 

l1RT R 1R ~ ~qlfl~-il ?4 ~ f ~ "5fCfiR 

4R'!Jifl:lct ~ fcf; f(OJ = - 3. ~ tfiTI X t ~ 
f'(x) .:::: 5 ~~ oT 

( 1) f(2) > 7 

(2) f (2) 5 7 

(3) f (2) > 8 

(4) f (2) = 8 

ft-3Wnli .q l1RT ~ Wr ~ 31a:ff (axes of 

reference) Ch1 ~ fe:m"arr t ~ CflTur a , 13 

~ y GRRft ~ 1 ~ e ~ ~ Cf1Tur ~ \ill 

( 1) 1t 
6 

(2) 1t -
3 

(3) 
1t -
2 

(4) 
1t -
4 
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9. Let f : R > (- ~ , ~ ) be an odd function 9. 

such that lim f(x) exists. 

Then, 

(1) 0 

(2) _! 
2 

(3) 2 

(4) -1 

x~O 

1 
equals lim 

x - ) o 2 f(x) - 1 

10. The real part of a complex number z 10. 

satisfying I z - 5i I ~ 1 and having 
minimum principal argument is 

(1) 2./6 
5 

(2 ) 0 

2 
(3) Ts 

J6 (4) 
5 

11. The maximum possible number of points of 

l1Rl f: R - > (-~, ~) ~ ~ ~ ~ 
~ fcti lim f(x) cnT ~ ~ I 

x -. o 

(1) 0 

(2) 1 
2 

(3) 2 

(4) - 1 

tlfil:rl31' ~ z \ill I z - si I 5 1 q;) ~ ~ 

~ ~ ~ ~ q;)uyjq; ~ ~. q;y cm~fqq; 

cqpy~ 

(1) 2./6 

5 

(2) 0 

(3) 2 

J5 

(4) .J6 
5 

intersection of 8 straight lines and 4 circles 11. 8 ~ m 3Tf om 4 ~ ~ ~ ~3Tf Cbl 
is 3j~qj(1q ~ mr ~ 

(1) 164 (1) 164 

(2) 76 
(2) 76 

(3) 104 
(3) 104 

(4) 32 
(4) 32 
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12. Let f : R ~ R be a function defined by 12. 

f(x) = x 2009 + 2009x + 2009. 

l1RT f:R~R ~~t ~ 
f(x) = x2009 + 2009x + 2009 

"[RT~~ I 
Then f(x) is 

(1) one-one but not onto 

(2 ) not one-one but onto 

(3) neither one-one nor onto 

( 4 ) one-one and onto 

13. If the third term in the expansion of 

[I. loglO x ]5 1 h + x , x > , is 1000, t en x 
X 

equals 

(1) 10 

(2) 1 

1 
(3) .JIO 

(4) 100 

14. Let f be a function defined on [-i, i J by 

f(x) = 3 cos4 x- 6 cos3 x - 6 cos2 x- 3. 

Then the range of f(x) is 
(1) [- 12, - 3] 

(2) [- 6, - 3] 

(3) [- 6, 3) 

(4) (- 12, 3] 

15. The equation of a straight line belonging to 
both the families of lines 
x - y + 1 + A.1 (2x - y - 2) = 0 and 
5x + 3y- 2 + A.2 (3x - y- 4) = 0, where 
A.l> A.2 are arbitrary numbers, is 

(1) 5x- 2y- 7 = 0 
(2) 2x + 5y - 7 = 0 

(3). 5x + 2y - 7 = 0 
(4) 2x- 5y- 7 = 0 

13. 

m f(x), 

(1) ~ ~ "tR 3"JI'Tij!<;Cfl 1"@ ~ 
(2) ~ 1"@ t "CR 3"lliiji<;Cfl t 
(3) ;r m ~ t am: ;r m 3"Jiiijli;Cf) 

(4) ~ ~ 3iiiiji<Cfl ~ 

[
1 loglox]5 1 - + X , X> 
X 

10oot err x~ t 
(1) 10 

(2) 1 
1 

(3) .J10 

(4 ) 100 

14 l1RT [ - ~ ~] "CR ~ ff.rkf = ~ .,.ri:;...~ . 2 , 2 ............. tt '11"-'111~0 

15. 

~ : 

f (x) = 3 cos4 x- 6 cos3 x - 6 cos2 x - 3. 

m f (x) q)T "tlftw ~ 
(1) [- 12, - 3] 

(2) [-6, -3] 

(3) [- 6, 3) 

(4) (-12, 3] 

~ ~-¥11 X - y + 1 + Al (2x - y - 2) = 0 

d"2IT 5x + 3y - 2 + A.2 (3x - y - 4) = 0, ~ 
A-1, A.2 ~iijli!IU ~ t 11 eiUiR1o m(1 ~ 
q:;r w•:fiCfl{U 1 \~ 
(1) 5x - 2y - 7 = 0 

(2) 2x + 5y - 7 = 0 
(3) 5x + 2y - 7 = 0 
(4) 2x-5y - 7=0 
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Directions : Questions number 16 to 20 are 
Assertion - Reason type questions. Each ol 
these questions contains two statements : 

16. 

Statement-! (Assertion) and 

Statement-2 (Reason). 

Each of these questions also has four 
alternative choices) only one of" which is the 
correct answer. You have to sele·ct the correct 
choice. 

Consider two lines in three-dimensional 
plane 

Ll : 
x-2 y-2 z - 2 
-- = = 

1 1 1 

L2: 
x-1 y z+ 1 
-- = = --

o· 1 2 

Statement-! The shortest distance 
between L 1 and L 2 is zero. 

Statement-2 : The lines L1 and L2 are 
coplanar. 

(1) Statement-1 is true, Statement-2 is 
true; Statemcnt-2 is not a correct 
explanation for Statement-!. 

(2) Statement-! is true, Statement-2 is 
false. 

(3) Statement-! 1s false, Statement-2 is 
true. 

(4) Statement-1 is true, Statement-2 is 
true; Statement-2 is a correct 
explanation for Statement-1. 

~ : !f.'R tfts1:rT 16 # 20 (fCfj R!?'C/lflrACfi 

16. 

J{Cf)2R - ~ J;{q)({ it ~- I ~ !f.'R if ~ >fCfiR: 

it >ICfl?R ~ ~ ~- : 

~ ![.'R it qp: ~ ~- f;r;rif # item 7!!-fi Wt 
dfR: ~ I ~ Wf ~ CfiT ~ CfiRT ~ I 

~~if~~~ 

Ll : 
x-2 y-2 z-2 
-- = = - -

1 1 1 

L2: 
x-1 y z+1 
-- = = 

0 1 2 

~S!R- 1 : L1 (f2lf L2 it ~ ~ ~ ~ ~ I 

~~-2 : ~ L 1 (f2TT L2 BI"Inctlll ~ I 

(1) Wfii'.R-1 ~ ~' Wfii'.R-2 ~ ~; "l.FI12R-2, 
"l.FI12R - 1 q;f ~ cxn&n ;rtt· ~ I 

(2) "l.FI12R-1 ~ ~~ "l.FI12R-2 mvn ~ 1 

(3) Wfii'.R-1 fiw:rr ~, Wfii'.R-2 ~ ~ I 

( 4) "l.FI12R-1 ~ t Wfi2lrf-2 ~ t >!Cfii'.R-2' 

Wfii'.R - 1 q;f ~ cxn&1T ~ I 
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17. 

18. 

Let u (t) and v(t) be two solutions of the 
differential equation 

dy( t ) t 2 ( ) . . h (2) 
~ = e y t + sm t, Wit u < v(2). 

State~cnt-1 : u(t ) < v(t ), for all t. 

Statcmcnt-2 : u - v is proportional to a 
positive function oft. 
(1) Statement-! is t rue, Statement-2 is 

true; Sta tement-2 is not a correct 
explanation for Statement-1. 

(2 ) Statement-! is true, Statement-2 is 
false. 

(3) Statement-1 is false, Statement-2 is 
true. 

(4) Statcmont-1 is true, Statement-2 is 
true; Statement-2 is a correct 
C.ll.-planation for Statement-1. 

17. 

Statement-! : The function f defined on R 
2 18. 

as f(x) = min {x, x } is not differentiable at 
X= 1. 

Statement-2 : The smaller angle between 
the tangents to the curves y = x and y = x?-

at x = 1 is tan- 1 (~). 

(1) Statement-! is true, Statement-2 is 
true; Statement-2 is not a correct 
explanation for Statement-1. 

(2) Statement-! is true, Statement-2 is 
false. 

(3) Statement-! is false, Statement-2 is 
true. 

( 4) Statemcnt-1 is true, Statement-2 is 
true; Statement-2 is a correct 
explanation for Statement-1. 

liRT u(t J (f:m~vlt) ~ - ~· . 

dy(t) t2 ) . t 
~ -= e yl t + sm t . 

~~~%I 

Wfi~-1 : t ~ -~<>TI liR'f ~ fffi!, tift)< v(t). 

Wfi~-2: u-v, t ~ 1.'%" ~ ~ ~ 
fll0ilj41ctl ~ I 

( 1) -srcfi2R"-l ~ t -srcfi2f.i-2 ~ ~; -srcfi2R-2, 

~-1 ctT t®' a:rr&n ;rtf ~ I 

(3) ~-1 fii?:ZIT ~, -srcfi2R-2 ~ ~ I 

(4) ~-1 ~ ~~ Qqi2Ff-2 ~ ~; >fcl)l!f.l-2, 

Qq;2Ff-1 ctT t®' a:rr&n ~ I 

Wfi~-1: R 1R -qft~ ~ f, 

f (x ) = ~ lx, x2}, x = 1 1R 3lCICfl<'!'illl ~ 
~ 
t> I 

Wfi~-2 : ~ y =X ('MT y = x2 ~ ~ X= 1 

1R~~~Wr3ii~~q;r~~ 

tan-
1 (~) ~ 1 

(1) -srcfi~-1 ~ t -srcfi2R-2 ~ ~; S!Cfi2R-2, 

S!Cfi2R-l cfiT ~ OGff&IT ;rtf ~ I 

(2) >fcl)2f.1- 1 ~ t, ~-211w:fl ~ I 

(3) ~-1 mv:rr ~~ ~-2~ ~I 

(4) Qqi2f.i-1 ~ ~~ S!Cfi2R-2 ~ ~; >fcl)2f.1-2, 

Qqil!f.l - 1 c@-~ -arr&rr ~ [ 
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19. 

20. 

-7 -7 19. n=-~-1 ·. ~ -7a ";:f91T -b~ -rl -rl-rl -.-.&-.rr ~ h--Statcmcnt-1 : If a and b are two ve~tors ..... ~... <-tl~ ""~' t;,l "~ ~~~'{' (,! ~~ 

such that 111 = 2, I b I = 3, 121 - b I = 5, 

then 121 + b I = 5. 

-7 
Statement-2 : For any two vectors c and 

ci, l·t - ci I = It + ci 1-
(1) Statement-! is true, Statement-2 is 

true; Statement-2 is not a . correct 
explanation for Statement-!. 

(2) Statement-! is true, Statement-2 is 
false. 

(3) Statement-! is false, Statement-2 is 
true. 

(4) Statement-! is true, Statement-2 is 
true; Statement-2 is a correct 
explanation for Statement-!. 

111 = 2, l"hl = 3, I -) -71 " 2 a - b = 5, m 

121 + b 1 = 5. 

~'R-2 : fcRT ~ ~ t ~ 

ci ~ ~ It- ci I= It +'d) I 

(1) >!Cfi~-1 ~ t >!Cfi~-2 ~ ~; >!Cfi~-2. 
>!Cfi~ -1 Cfit ~ CXff&IT ;rtf' ~ I 

(2) >!Cfi~-1 ~ ~, >!Cfi~-2 f4&TT ~ I 

(3) >!Cfi~-1 fli22lf ~, >!Cfi~-2 ~ ~ I 

(4) >!Cfi~-1 ~ ~. >!Cfi~-2 ~ ~; >!Cfi~-2. 
>!Cfi~-1 Cfit ~ CXff&IT ~ I 

1 
(
l+x) 1 [1 x2l 20. llRT f(x) = 2 tan-

1 
(l+x) + sin-

1 
[ -l-x

2 J. 
Let f(x) = 2 tan- -- + sin- ~ , 1 - x 1 + x 2 

1-x l+x · 
XE R, X :I= 1. 

X E R, X :I= 1. 

Statement-! : f"(x) = 0. 

Statement-2: The range off(x) is {7t}. 

(1) Statement-! is true, Statement-2 is 
true; Statement-2 is not a correct 
explanation for Statement-! . 

(2) Statement-! is true, Statement-2 is 
false. 

(3) Statement-! 1s false, Statement-2 is 
true. 

(4) Statement-! is true, Statement-2 is 
true; Statement-2 is a correct 
explanation for Statement-!. 

~'R-1: f"(x) = 0. 

~'R-2 : f (x) q;r 'C!ftm {7t} ~ 

(1) ~-1 -~ ~. >!Cfi~-2 ~ t >!Cfi~-2. 
>!Cfi~-1 Cfit ~ CXff&IT ;rtf' ~ I 

(2) >!Cfi~- 1 ~ ~, >!Cfi~-2 fl:r2ZIT ~ I 

( 3) >!Cfi~ -1 fl:r2ZJT ~, >!Cfi~-2 ~ ~ I 

(4) ~-1 ~ ~. >fcfi~-2 ~ t ~-2, 
~-1 Cfit ~ CXff&IT ~ I 
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21. The contrapos'itive of the statement, "If x is 21. 
a prime number and x divides ab then x 
divides a or x divides b", can be symbolically 
represented using logical connectives, on 
appropriately defined statements p, q, r, s, 

22. 

as 

(1) (- r v - s) ~ (- p 1\ - q) 

(2) (r 1\ s) ~ (- p 1\ - q) 

(3) (- r 1\ - s) ~ (- p v - q) 

(4) (r v s) ~ (- p v - q) 

then cos 50° 

~~ "<ifu: X~~~~~~ X, ab q;) 
~ Cf){ill ~, "ill "liT "ill x, a q;) ~ qj«fT 

t "lfT X, b q;) ~ tfi"«<T ~" ~ :\1 f(j'f.l <fl(i'!Cfl 

q;) {ijChfdCfJ ~ if, ~ ~ -B ~ ~ 
p, q, r, s ~ dcfl~ll(l ~.q)\ilch'i ~ f.1l;f if ~ f%lt 
~ if f.:J{C\fil d fcfi<n "\i1T ~ ~ ? 

(1) (- ·r v - s) ~ (- p 1\ - q) 

(2) (r 1\ s) ~ (- p 1\ - q) 

(3) (- r 1\ - s) -> (- p v - q) 

(4) (r v s) ~ (- p v - q) 

If cos 25° + sin 25° = k, 
equals 22. <1fu: cos 25° + sin 25° = k ~, "ill cos 50"' 'iRJiiR 

C/Page 10 

~ 

(1) - kJ2- k 2 

(2) k J1-k 2 

(3) - k J l- k 2 
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24. A man is known to speak the truth on an 
average 3 out of 4 times. He throws a fair 
die and reports that it is a six. The 
probability that it is actually a six is 

(1) 3 
5 

(2) 3 
8 

(3) 3 
4 

(4) 1 
5 

24. ~ c;qfu; ~ ~ .q fct@ld ~ ~ ~ 3lTmR 4 .q 
-B3Gffi~~~~~~~-qrm 
WT~aih:~~fq;W:awrr~ ~~~W: 
aWt q;r J>llf44ldl ~ 

(1) 3 
5 

(2) 3 
8 

(3) ~ 
4 

(4) ! 
5 

25. The circle ~ +.; - 6x - lOy + p = 0 does 
not touch or intersect the axes and the point 25· 
(1, 4) lies inside the circle for all p in the 
interval 

err x2 + .; - 6x - lOy + p = 0 -;:r oT a:refi q;f 
m~ ~ alh:-;:rm~q;rzm~, or~ 
~ ~. tNt p ~ ft;ro:, ~ c1, 4) err ~ 
at=r:-~ .q ftzrn ~ ? (1) (25, 35) 

(2) (25, 29) 

(3) (0, 25) 

(4 ) (0, 29) 

26. The area of the region 

{(x, y) : 0 ~ y ~ x2 + 1, 0 ~ y ~ x + 1, 0 ~ x ~ 21 

lS 

23 
(1) 

3 

21 (2) -
6 

23 
(3) -

6 

15 (4) 
2 

(1) (25, 35) 
(2) (25, 29) 

(3 ) (0, 25) 

(4 ) (0, 29) 

26. ~ 

{(x, y) : 0 ~ y ~ x 2 + 1, 0 ~ y ~ x + 1, 0 ~ x ~ 21 

q)f~~ 

(1) 
23 
3 

(2) 
21 -
6 

(3) 23 
6 

(4) 
15 -
2 
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2r-l 2. 3r-l 4. 5r-l 27. lfRf r = 1, 2, ... , n if;~ 

27. Let D.r = a ~ y , for 2r- l 2 . 3r-l 4 . 5r-ll 
I 

2°-1 3°-1 5° -1 D. r = a J) y ~ 
Q 

D 2" -1 3° -1 5n - 1 

r = 1, 2, ... , n. Then I D.r is 
n 

r=l m I D.r 
r =l 

(1) independent of a , J) , y and n 

(1) a,~. y (1211 n~ ~~ 
(2) independent of n only 

(2) ~n~~~ 

(3) depends on a , ~, y and n (3) a , ~ , y <f2IT n 'R 31Tf~ ~ 

(4) ~ a.~,y ~~~ 
(4) independent of a , ~ , y only 

28. Let f : R ~ R and g : R ~ R be functions 28. 11RT f : R ~ R o211 g : R ~ R ~ ~ 

defined by f(x) = sgn (sin x ) and ~ >IC'fiR -B m'liW-m ~ 
g(x) = sin (sgn x), where 

1, if a> 0 

sgn a = -1, if a < 0 

0, if a= 0 

If A= f'(n) and B = g'(n), then 

( 1.) A does not exist and B ;;::; 0 

(2) A = 0 and B = 0 

(3) both A and B do not exist 

(4) A = 0 and B does not exist 

f(x) = sgn (sin x) <f2IT g(x) = sin (sgn x l. 'llt?l 

1., <@!: a>O 

sgn ex.= -1, <@!: a<O 

0, <@!: a=O 

~ A= f'(n) om B = g'(n) t, 'a) 

(1) ACfiT ~ ~ ~ <f2IT B =0 

(2) A= o om B = o 

(3) A o2ll B ~ CfiT ~ ~ t 

(4) A = 0 o2ll B CfiT ~ ~ ~ 
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29. In a class of 20 students, each student can 29. ~ Cfia;lT ~ 20 'Fcmr2ff, ~ 1fUaJr .q <:rr err 

30. 

score either 10 or 0 marks in a certain 

examination. The maximum possible 

variance in t he marks of the students in the 

class is 

(1) 24 

(2) 22 

(3) 20 

(4) 25 

If the roots of the quadratic equation 

ax2 + bx + c = 0 are a , ~ , then the roots 

of the quadratic equation 

~ - bx (x - 1) + c (x - 1)2 = 0, are 

(1) a+ 1 13+1 
a 13 

(2) 
a f3 --, 

13 - 1 a- 1 

(3) a 13 
Cl + 1' f3 + 1 

(4) 1- a., 1·- 13 

10 3fq; <:IT 0 3fq; mt<f q)\ ~ ~ I ~ ~ 

~ ~ ~ qjf 3lf~ ~ 'SfmUT ~ 

(1) 24 

(2) 22 

(3) 20 

(4) 25 

30. ~ fuemfi B~Cfl(U! ax2 + bx + c = 0 ~ ~ 

a, f3 ~~ err ~ BiflCfl(OI 

ax2 - bx (x - 1) + c (x - 1)2 = 0 ~ "'iC1 ~ 

(1) a + 1 13+1 
a 13 

a _ 13_ (2) --, 
a - 1 13-1 

a 13 (3) --, 
a+ I 13 + 1 

(4) 1- a , 1 -13 
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Part II I mtT II 
Aptitude Test I 3lf~ 'Q'"{t~ 

Directions : (For Q. 31 to 36). The 3-D problem figure shows the view of an object. Identify, its 
correct top view, from amongst the answer figures. 

RW : (JT. 31 Y 36 ~ fc;roJ I 3-D JTFr ~ ff l!!1i Cftg q;} ~ 7J7lT ~ I WC1iT ~ ~ ~ ~ 
31/ifirnzir ff -« 4&i17Pit.?. , 
Problem Figure I JTFr ~ Answer Figures I ~ 31/ij>Rilfl 

31. 

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

32. 

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

33. ~ ~ ~ ~ 
(1) (2) (3) (4 ) 

34. (ill) 0 0 0 ~ 
(1) (2) (3) (4) 

35. 00 00 00 00 
(1) (2) (3) (4) 

36. 00 00 oo . LRJ 
(1) (2) (3) (4) 
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Directions : (For Q. 37 to 41). The 3-D problem figure shows a view of an object. Identify the 
correct front view, from amongst the answer figures, looking in the direction of arrow. 

~ : (Jl. 37 '# 41 c1i ff;rl.O I 3-D JTR ~ if ~ CfffJ it ~ ~ cit ~ 7J?1T ~ I rflr CfJ tzyrr if 
~ gr<, ~ ~ w:psr ~ CliT dff{ 31/Cpfdzi)' if# qe:ilfRQ I 

Problem Figure I JTR ~ 

37. 

(1) 

38. 

(1) 

39. 

(1) 

40. 

(1) 

41. 

(1) 

Answer Figures I dff{ awpRt4/ 

(2) 

(2) 

(H Bl 
(2) 

(2) 

(2) 

(3) 

(3) 

(3) 

(3) 

(3) 
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Directions : (For Q. 42 to 46). Find out the total number of surfaces of the object given below in 
the problem figure. 

f.rffl: (JT. 42 -R-46 ~ fcrrr!J , JTR" aey;Fn ff f.tZ<tifcbn eng -q • crft rr tf&lr· wrr ~ , 
Problem Figure I JTR" 3Wfi{fr 

42. 
(1) 14 (2) 15 (3) 16 (4) 13 

43. 
(1) 10 (2) 13 (3) 12- (4) 9 

44. 
(1) 18 (2) 15 (3) 14 (4 ) 16 

45. (1) 14 (2) 15 (3) 12 (4) 13 

46. (1) 13 (2) 12 (3) 15 (4) 14 
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Directions : (For Q. 47 and 48). Which one of the answer figures, shows the correct uiew of the 
3-D problem figure, after the problem figure is opened up ? 

f.$1 : (!1. 47 3itr 48 ;1; fMr:r} I 3-D JfH ~ cit ?ifc;R W, 3ffr 31l<pfrtzii if # ~ ~ ~ ~ ? 

Problem Figure I JTR ~ Answer Figures I 3ffr 311cpfrtqj 

47. ~ 
( 1) (2) (3) (4) 

48. 

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

Directions : (For Q. 49 a nd 50) . One of the following answer figures is hidden in the problem 
figure, in the same size and direction. Select, which one is correct. 

~ : ( JT. 49 3itr 50 ;1; WnJ:) 1 ;ftit eft TT{ 3ffr 311<pRt<.fJ" if # Tl!fi 31TCjiRr "!fTCT 31ft Rm if ff17R" "f.\TT # >1R 

~ if ffyr:ft ~ I qffW mft ff, ~ I 
Problem Figure I JTFr ~ Answer Figures I 3ffr 317cpfrtqj , 

49. 

D 
(1) (2) (3) (4) 

50 . D 
(1) (2) (3) (4) 
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Directions : (For Q. 51). How many total number of rectangles are ·there in the problem figure 
given below ? 

Rffl : (!l. 51 cf; fMr!} I ;fr# cfJ Tf{ !PR ~ if 3"{(7:{(ff W jiM fRNr Fc!KFft ~ ? 

Problem Figure I JrR' ~ 

51. 

(1) 11 

(2) 12 

(3) . 13 

(4) 9 

Directions : (For Q. 52 and 53). How many total number of triangles are there in the problem 
figure given below ? 

f.IW : (!l. 52 3ik sa c~; 'fFnV , ;fr# ~ w >rR" ~ ~ ~ ctt ¥' mr fiFrFft ~ ? 

Problem F,igure I JrR' 3fTCjiFrr 

52. 

53. 

C/Page 18 

(1) 14 

(2) 13 

(3) 12 

(4) 15 

(I) 12 

(2) 14 

(3) 13 

(4) 10 
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Directions : (For Q. 54). The problem figure shows the top view of an object. Identify the correct 
elevation, from amongst the answer figures. 

FrW : (JT. 54 ~ "fi;rV I >rFf ~ if Fcnift CRfJ CfiT "3iT!ft ~ ~ 7TZff # I ~ 3ilcpfrt4J" if # ~ 
Bit ~ ~ 4&ii!RQ I 

Problem Figure I >rFf ~ Answer Figures I ~ 3-lfipfrtqj 

54. m 
(1) (2) (3) (4) 

Directions : (For Q. 55). A sheet of paper was folded four times, along the fold lines, indicated 
in the problem figure. Pick up the original paper sheet out of the answer figures. 

Rzyr : (JT. 55 ~ "fi;rV I T<Cfi ~ cit >rFf ~ if~ "17T< 3fTC.m it ~~ qp: CfT7: ~ 7JGIT ~ I 

55. 

~ 317cpfrt4J" if# Cf/Rt(CtciJ ~ CfiT ~~I 

Problem Figure I >rFf 3Wf{fr 

FOLD-2 

FOLD-4 
--~ 

FOLD-1 

Answer Figures I ~ 31/Cjlfrtqj 

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

Directions : (For Q. 56 and 57). Identify the correct 3-D figure from amongst the answer figures, 
which has the same elevation, as given in the problem ftgure on the left, looking in the 
direction of arrow. 

Rzyr : (JT. 56 3fh" 57 ~ fi;rl!} I ~ 31/Cjlfrtzr)" if # 3""fT Bit 3-D ~ eN 4&#/RQ., f;mcr;r ~ ~ 
"ffh: cit Rrm if ~ ~ ri ~ eft 7f{ >rFf 3W{frr ~ ~ I 

Problem Figure I >rFf 3!TfFrr Answer Figures I ~ 311Cjifrt2fi 

56. ~ ~ ~ ~ 
(1) (2) (3) (4) 

57. ~ }0] !@ ~ / 
(1) (2) (3) (4) 
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D i rections : (For Q. 58 to 60) . Find the odd figure out. 

RW : (JT. 58 * 60 ~ ff:rr!) I fcrF.flf ~ arrmf I 

58. 00 OQ .f]]J 
(1) (2) (3) 

59. \Q) @ © 
(1) (2) (3) 

60. 

* * * (1) (2) (3) 

OG· 
(4) 

~ 
(4) 

* (4) 

Directions : (For Q. 61 and 62). Which one of the answer figures will complete the sequence of 
the three problem f~gures ? 

RW : ( JT. 61 3th" 62 ~ fi.;rrO I 30< 317<j1Rt41" if # <if;r#t 3WfiFrr q;T rfR >rFr ~fpjf if wrR # ~ 
(sequence) 1!f if urrr('lT ? 

Problem Figures I JTR ·3-0cpfdq/ Answer Figures / 30< 31tcpRt4i 

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

(1) (2) (3) (4) 
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Directions : (For Q. 63 to 65). Which one of the answer figures is the correct mirror image of the 
problem figure with respect to X - X ? 

f.rW : (!f. 63 ~ 65 c5 fcrn!} I 3"fR 317'fifrt4)' if if <if;:rifT ~ eft 7f{ >rR ~ CfiT X- X W 'fTit ~ 
JlfrtfJtkil & ? 

63. 

64. 

65. 

Problem Figure I JfR ~ 
X 

X 

X 

X 

X 

X 

Answer Figures I 3"fR 317'jifrt21l 

( 1) (2) (3) 

(1) (2) (3) 

(1) (2) (3) 
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66. Which one of the following is a synthetic 66. 
fibre ? 

(1) Acrylic 

(2) Wool 

(3) Cotton 

(4) Silk 

67. Which one of the following is not a type of 67. 
stone? 

(1) Granite 

(2) Terracotta 

(3) Marble 

(4) Kota 

68. Which one of the following is used to reduce 
consumption of electricity to the greatest 68. 

extent? 

(1) Fluorescent Tube 

(2) CFL Lamp 

(3) Sodium Vapour Lamp 

(4) Tungsten Bulb 

69. Which one of the following are used to make 69. 
an Igloo? 

(1) Ice Blocks 

(2) Stone Blocks 

(3) Concrete Blocks 

(4) Mud Blocks 

70. Which one of the following types of flooring 70. 
is most suited for a Badminton Hall ? 

(1) Glazed tile flooring 

(2) Brick on edge flooring 

(3) Wooden flooring 

(4) Granite stone flooring 

f.:p:"'"lfc1f&d .q ~ q;'ffirr ~ ~ ~ ~ ? 

( 1) ~f911RN1 

(2) ~ 

(3) ~ 

{4) h1ti 

RYfc1f@d .q ~ ~ ll?<R Chl ~ :rtf ~ ? 

(1 ) ~ 

(2) 2:1Jc:filZI 

(3) BI(IOF(~'( 

(4) ~ 

~ cn1 Etffi ~ Cfil1 ern it ~. f.F"'"lf<.1ful (j 
.q ~ ~ m .q m<n \7fRIT ~ ? 

(1) Slfd~fi:<l ~ 

(2) m.~-~-~ 
(3) «) 1% £( ~ CifGl ~ 

(4) ~~ 

~ GR8 it ~ f.1Yfc1f@d .q ~ ~ m if 
(WIT 'ffi"ffi ~ ? 

(1) -.:rt it ~ q;) 

(2) ~~~q;) 

(3) ~~~q;) 

(4} -qq; ~ ~ q;) 

~ ~sfilc:~ t:l <:1 q;r ~ ~ it ~ 
RYf<:1f@d if ~ q;'ffirr ~ ~ ~ ? 

(1) ~~q;r~ 

(2) ~ q;r ~ qit -ern 
{3) ~ qit -ern 
(4) ~ ll?<R q;r ~ 
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71. Stonehenge is situated in which one of the 71. 
following countries ? 

R.l<i~·\11 , f.1yfB;tf{gt1 ~ 1) ~ ~ ft!lffi ~ ? 

n> !rem 

72. 

(1) Great Britain 
(2 ) Germany 

(3 ) France 
(4) Australia 

Which one of t he following monuments was 
built by Mughal Emperor Akbar? 
( 1) Red Fort 

(2 ) Char Minar 
(3 ) Fatchpur Sikri 
(4) Qutub Minar 

73. The rainbow contains which one of the 
following sets of colours ? 

(1) Violet, Indigo, Blue, Green, Yellow, 
Orange and Red 

(2) Violet, Indigo, Black, Grey, Yellow, 
Orange and Red 

(3) Violet, India black, Green, Yellow, 
Orange and Red 

(4) Violet, India blue, Grey, Yellow, 
Orange and Red 

74. Which one of the following surface qualities 
is suitable for the internal surface of a Wash 
H and Basin ? 
(1) Smooth 

(2) Matt 
(3) Granulated 
(4 ) Rough 

(2) ~ 

(3) ~ 

<4) 3iT~f(1lll 

72. f-1Cif(1fula ~ ~ -B ~ ~ mm: ~ 
~ q;:rqr:rr 2fT ? 
(1 ) 'ffit1 fc.g;rr 

(2) ~~ 

(3) ~~ 
(4) ~~ 

73. ~ 1) f-1i=if(1f€H1 -q -B ~ triT CfiT fl::!'6'tlll 
~ ) 
Q • 

(1) ~' ~, ~. ~, lfu;rr' ;rr{1ft 31'R 
'ffit1 

(2) ~ 1 ~I '1iR9T I ~~ lfu;rr I ;rr{1ft am: 
'ffit1 

(3) m, ~ ~. ~. 1fu1r, -::rrtriT ~ 
~ 

( 4) iPRT. ~ ~ ~. -Qtffi, ;rr{1ft am: 
'ffit1 

74. ~ ~ ~ 'tlfCR 'tj'r:f ctl, ~ cnl ~ ~. 
f.1i=if(1f@t1 -q ~ ~ ~ cn1 ~ ~ ~ 
~ ) Q . 

(1) ~ 

(2) ~ ("4c:) 

(3) ~ 
(4) ~ 

75. The tallest building of the world is located 75· 
in which one of the following countries ? 

mm: cn1 ~ ~ ~ Ri=ift1f<9ct ~ -q -B 
~ftlm~ ? 
( I ) "B.u. ~ (1) U.S.A 

(2 ) Dubai 
(3 ) China 
(4) Malaysia 

C/Page 23 
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76. Which one of the following cannot be made 76. 
by mixing two or more colours ? 

77. 

78. 

( 1) Secondary colours 

(2) Complementary colours 

(3) Tertiary colours 

( 4) Primary colours 

Which one of the following 
matching set? 

(1) Cairo Rhine 

(2) London Thames 

(3) New York Hudson 

(4) Baghdad Tigris 

IS not a 

Which one of the following is a horizontal 
structural member in a building that carries 
load? 

(1) Arch 

(2) Column 

(3) Vault 

(4) Beam 

77. 

78. 

79. Which one of the following is not a built-up 79. 
temple? 

80. 

(1) Konark 

(2) Khajuraho 

(3) EJlora 

( 4) Dilwara . 

Shahjahanabad i.s a part of which one of the 
following cities ? 

(1) Lucknow 

(2) Delhi 

(3) Aurangabad 

( 4) Allahabad 

80. 

f;:p"'ifC"tful ('1 if ~ ~ ~ 1 ~ "liT :m~ triT ~ 
~ ~ ;rtt• ~\iff ~ ~ ? 
( 1) -riTur trr 
(2) ~ trr 
(3) ~ trr 
(4) m~f~Ch (~) trr 

f:P•'1 fC1 fuJ ('1 if ~ Chffirr B~4 ~ ;rif ~ ,, ) 
~. 

(1) ciU ~ 

(2) ~ ~ 

(3) ~"4l<t ~ 
(4) ~ fc:71fu;r 

RW1~fuJ('1 if ~ Cfiffirr ~ q;r ~ ~ 
ti (cHI ,ll Ch 'ITPT ~ \ilT fcn 'lffi: C'.fQ1 ~ ~ ? 

(1) ~ (31Rf) 

(2) ~~(~) 

(3) ~ "ffif (~) 

(4) Gftq 

f'18fC1fuld if ~ Cfi'Rm ~ ~ ~ ;rif ~ ? 
(1) ~ 

(2) '!9'1~:1~ 
(3) ~ 

( 4) f<::Z"lctl'$1 

~~~~;JJ~li l il11i::; f~kifC'If@("j ~ if ~ fcnw.nr ~ 
~~? 
(1) (1{9'131 

(2) ~ 
(3) all~lll<tlli::; 

(4) ~Z'il~l<tl l i::; 
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READ THE FOLLOWING INSTRUCTIONS CAREFULLY : 
1. Part I has 30 objective type questions of Mathematics. 

Questions No. 1 to 12 and 19 to 30 consist of F OUR (4) 
marks each and Questions No. 13 to 18 consist of 
EIGHT (8) marks each for each correct response. 
Part ll (Aptitude Test) has 50 objective type questions 
consisting of FOUR (4) marks for each correct 
response. P<irt ill consists of 2 questions carrying 
70 marks which are to be attempted on a separate 
Drawing Sheet which is a lso placed inside this Test 
Booklet. Marks allotted to each question are written 
against each question. For each incorrect response in 
Part I and Part ll, one· fourth ( % ) of the total marks 
allotted to the question would be deducted from the 
total score. No deductiOil from the total score, 
however, will be made if no respons e is i ndicated for 
an item in the Answer Sheet. 

2. Handle the Test Booklet, Answer Sheet and Drawing 
Sheet with care, as under no circumstances (except for 
discrepancy in Test Booklet Code and Answer Sheet 
Code), another set will be provided. 

3. The candidates a re not a llowed to do any rough work or 
writing work on the Answer Sheet. All calculations/ 
writing work are to be done on the space provided for 
this purpose in the Test Booklet itself, marked 'Space 
for Rough Work'. Thls space is given at the bottom of 
each page and in 3 pages (Pages 25 - 27) at the end of 
the booklet. 

4. Each candidate must show on demand his/her Admit 
Card to the lnvigilator. 

5. No candidate, without special permission of the 
Superintendent or lnvigilator, should leave his/her seat. 

6. On completion of the test, the canclidates should not 
leave the examination hall without handing over their 
Answer Sheet of Mathematics and Aptitude Test -
Part I & II and Drawing Sheet of Aptitude Test ­
Part III to the Invigilator on duty and sign the 
Attendance Sheet at the time of handiQg over t he same. 
Cases where a candidate has not signed the Attendance 
Sheet t he second time wj]) be deemed not to have 
handed over these documents and dealt with as an 
unfair means case. The candidates are also 
r equired to put their left hand THUMB 
impression in the space pro~ded in the 
Attendance Sheet. However, the candidates are 
allowed to take away with t hem the Test Booklet of 
Mathematics and Aptitude Test-Part I & II. 

7. Use of Electronic/Manual Calculator or drawing 
instruments (such as scale, compass et<;.) is not allowed. 

8 . The candidates are governed by all Rules and 
Regulations of the Board with regard to their conduct in 
the Examination Hall. All cases of unfair means will be 
dealt with as per Rules and Regulations of the Board. 

9. No part of the Test Booklet, Answer Sheet and Drawing 
Sheet shall be detached/folded or defaced under any 
circumstances. 

10. The candidates will write the Test Booklet Number as 
given in the Test Booklet, Answer Sheet and Drawing 
Sheet in the Attendance Sheet also. 

11. Candidates are not allowed to carry any textual 
material, printed or written, bits of papers, 
pager, mobile phone, electronic device or any 
other material excep t the Admit Card inside the 
examination haWroom. 
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