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Important Instructions / wewgui A

1. Immediately fill in the particulars on this page of the test booklet
whith blue/black ball point pen.

2. This Test Booklet consists of three parts - Part I, Part 1l and
Part lll. Part | has 30 objective type questions of Mathematics
Test consisting of FOUR(4) marks for each correct response.
Part Il Aptitude Test has 60 objective type questions 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 of Side-1 and
Side-2 of the Answer Sheet. Part Ill consists of 2 questions
carrying 70 marks which are to be attempeted on a separate
Drawing Sheet which is also placed inside the Test Booklet.
Marks allotted to each question are written against each
question. Use colour pencils or crayons only on the Drawing
Sheet. Do not use water colours. For each incorrect response
in Part |1 and Part Il, one-fourth (%) of the total marks allotted
to the question from the total score. No deduction from the
total score, however, will be made if no response is indicated
for an item in the Answer Sheet.

3. There is only one correct response for each question in
Part |1 and Part Il. Filling up more than one response in each
question will be treated as wrong response and marks for
wrong response will be deducted accordingly as per
instruction 2 above.

4. The test is of 3 hours duration. The maximum marks are 390.

5. On completion of the test, the candidates must hand over the
Answer Sheet of Mathematics and Aptitude Test Part-I
& Il and the Drawing Sheet of Aptitude Test-
Part Il alongwith Test Booklet for Part Ill to the Invigilator in
the Room/Hall. Candidates are allowed to take away with them
the Test Booklet of Aptitude Test-Part 1 & Il

6. The CODE for this Booklet is M. Make sure that the CODE
printed on Side-2 of the Answer Sheet and on the Drawing
Sheet (Part lll) 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 matter to the Invigilator for replacement
of the Test Booklet, Answer Sheet and the Drawing Sheet.
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PART-l (MATHEMATICS)
7| (317Or)

log, 2, log,,(2*— 1) and log, (2* + 3) are three consecutive terms of an A, P for :
(1) more than two real x.

(2) noreal x

(3) exactly one real x

(4) exactly two real x

x & fda Wl & faglog, 2, log, (25— 1) @2 log, (2 + 3) T THIGR ST & A9 HAN U & 7
(N x® 1 ¥ 31fd®w a<fad A+ & forv |

(2) x & et ff arafas 99 & forw =

(3) X ® HIA TP ardd A & foIy |

(4) X ® HIA TP arddd A9 & oIy |

()

2log,, (2*=1) =log,2 + log (2* + 3)

or(@ (2x—1)2=2(2x+3)

= 2%+ 1-1.2x=22"+6

or(@) 2%-42x-5=0

Let (A1) 2x=1

or(@ t?2-4t-5=0

or(@M t=5,-1
2x=5, -1

or(am
2x=5orone value of x (2*= 531 X dT T HIF)

If a circle has two of its diameters along the lines x + y =5 and x - y = 1 and has area 9=, then the equation
of the circle is :

A U g & I AT W3 X +y=5TqATx-y = 1D A & TAT NTAST B 9n 8, A I I BT FHBRT
g

(1) x2+y?—6x—-4y+4=0
(3) x2+y?-6x—-4y-4=0
(1)

x+y=5and @) x-y=1
on solvingwe getx=3,y=2
T P W x=3,y=2
andareaA=nrr=9n =
R %A A=nrr=91 =
S0 equationis (x—3)2 + (y—2)?= 32
ST FAHIBRYT & (X — 3)2 + (y — 2)2 = 32
x2+y?—6x—4y+4=0

@) x*+y’—-6x—-4y-3=0
(4)x*+y*—6x—-4y+3=0

r=3
r=3

A variable plane is at a constant distance p from the origin O and meets the set of rectangular axes OX (i =
1,2,3) at points A (i = 1,2,3), respectively. If planes are drawn through A, A,, A,, which are parallel to the
coordinate planes, then the locus of their point of intersection is :

Teh =R HHe Herldg O I Teb 3reR X1 p IR &N & iR FHDIOD el & Teb qeay OX (1= 1,2,3) Bl fdgaii
A (i=1,2,3), IR B Ufcrese &A1 8 | AEA, A, A,F [Fdeie el @ FHER Jede Wid Sfd & df S9d
foess fig o @

(1))(12"')(22"')(32=p2 (2)X_1+Z g_g
KR KRR
SRR A
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Ans.
Sol.

Ans.

Sol.

Ans.

(3)

Let point be («, B, v)

A 5 (o, B, y) B |

A, (o, 0,0),A(0,B,0),A,(0,0,7)
X, y.z_ .

and plane be o . 1 ()

p

x ¥y, z_ :
sﬁ?WOLJrBJrY 1 .0

distance from origin to plane (i)

Haldg & wHad (i) B g

0+0+0-1
1 1 1|=p = 2= 2t et
ATt pe et Py

o P

1 1 1
so locus is (39ferg faguer 2) E*E*g:p_z

If the mean and the standard deviation of 10 observation x,, x......

mean of (x, + 17), (x, + 1)%,........... (X, + 1)?isequal to:

.....X,,are 2 and 3 respectively, then the

(& 10 T X,, Xyeovrone, X, BT A TAT AFF fdae= A 2 TA 3 8, AT (X, + 19, (X, + )% :

(X, 121 1 &
(1)18.0
(1)

2 13.5 (3)14.4

10
D X =20 as(@fF) x =2
i=1

2
and (&%) ,/%—(i)z =3

2700 _4=9
- 10

2 x2=130
Mean of (x, + 1)%+ (x, +1)+ .......... + (X, +1)?is
(X, + 1)+ (x, +1)2+ + (X, +1)* &1 A1

or (M

X~ 710 70 10 ET)

it | 1=5sin®x (o 09 L ¢ then f(x) is -
cos® xsin? x cos® x ’ '

— 5sin? f
J‘ 1 555|r.1 2x dx = (x5)

€0S° XSin“ x cos” X
(1) —cotx
)

+C ¥, dlf(x) SRR 8

(2) — cosec x (3) cosec x

_ Zq+1? _ Ex2+21+2%x _ 130+10+2(20) _ 180 _

(4)16.0

18

(4) cotx

E‘_Qcollegedunia;


Stamp


1-5sin’ x

Sol. Let AN T = W

cos?x—4sin®x  cos® x— 4sin® xcos® x d( 1 j
cos®xsin®x cos® x sin? x ~ dx \cos*xsinx
. d [cotx )
T= & \cos® x
t
[rax= =
cos® x
1 k . .
6. IfS,=|0g 1/, keN, where N is the set of natural numbers, then (S))" (8,)™", for neN, is
. . 1 k
gfe grepd Hmsi & I NS faus, = (0 1), keN g, d@ineN® faQ (S)"(S) "% :
(1)Szn-k (2)82n+k—1 (3)Szn+k-1 (4)Szn+k-1
Ans. (1)
1 K
Sol. S.=|,
[ 2 KT
(Sz) (SK) - 0 1 0 1 (I)
1 2][1 2] [1 4
now 1o 1]lo 1] |0 1
1 4|[1 2] [1 6
0 1/[0 1] |0 1
1 21" 1 22 )
0 1 0 1 ()]
1 K][1 K
& o 1o 1]71
1K1 -
0 1 0 1 ... (i)
1 2n7'1 -K] [1 —-K+2n
(I)_> 0 1 0 1 10 1 B
7. Condiser the differential equation, ydx — (x + y?>)dy = 0. If fory = 1, x takes value 1, then value of xwheny =
4is:
TqH e THIHT ydx — (x + y)dy =0 R fIaR @I | afdy =1 & forux T A 18, Ay =43 U x BT 94
2
(1)64 @) 9 (3) 16 (@) 36
Ans. (3)
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Sol.

Ans.

Sol.

Ans.

Sol.

y dx = (X +y?) dy

ax  x
dy —y Y
J.Wdy ¢ 1
I.F. = e ™" = —
e y

X

X vy
= y Sy*e
Put y=1,x=1WTR® = c=0
= X =y?

Now at (3d) y=4,x=42=16

Let f(x) = [x —x,| + [x = Xx,|, where x, and x, are distinct real numbers. Then the number of points at which f(x)
iS minimum, is :

(1) more than 3 @1 3)2 43

HATF(X) = [X =X, | + [x = X,| &, STEl x, T x,, A= araifae e &, a1 S fdgaii @l dwer {5 W f(x) b1 41
JAaH B, B

(1) 33 f® @1 3)2 43

(1)

Graph of f(x) will be of

f(X) BT 3G BT

So, numbers of points at which f(x) is minimum is infinite. So answer will be more than 3.

iy favgall @1 | Said f(x) =FAaH 2, 3= 2 Sy IR 3 I 3118 BT |

. Xx—4 y-2 z-A X y+2 zZ . . .
If the lines = = and — = = — intersect each other, then % lies in the interval:
1 1 3 1 2 4
. X—4 y-2 z-A X y+2 z . . .
RICESEIN =g T g d L= =quqﬁ%®é’r%,ammswwﬁﬁaﬁ%,a%%:
(M @O, 1) (2 (=5,-3) (3) (13,13) 4 (11,13)

4)

x-4 y-2 z-
1 1 3
X=r+4,y=r,+2,2=3r +)

b
=r, (let) (A1)

z
2 4
X=r,y=2r,—-2,z=4r,

-+ both lines intersect each other, (19 Y@V U TER &I UfT6E B 2)
so (z4fe), r,+4=r1, ..(%)

r+2=2r,-2 (i)

X y+2
1 =r, (let) (A1)
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3r, + =4, .. (i)

on solving equation (i) & (ii)
JHDHI (i) & (i) DT 8 B W
rr=-4,r,=0

put these values in equation (iii)
THIBROT (i) § A9 W )
r=12

S0, A liesin interval (11, 13)

sty 2 a=aRTd (11, 13) # Rerd 7 |

1 i xps2
| x

10. Let f(x) = then f(x) is differentiable at x =— 2 for:
a+bx? if |x|<2

f)a= > andb= — Na= andb=— -
(T)a= 7 andb= g (2)a= 7 andb=- g
3)a=— - andb= - Ha= - andb=—
(Ba=-7andb= g Wa=7 andb=-1g
1
ﬁ Hﬁ{|x|>2
X
HHT f(X) = g, dl X = -2 W f(X) @qHe= 8, IS
a+bx? =R |x| <2
1 ‘Eﬂ?ﬂb—i 2 —Eagﬂb— i
()a_4 _16 ()a_4 __16
3 = 131-9;”b_i 4 —169;”b— i
®a=-7 16 ®a=7 T
Ans. (2)
1 X>2
X
1
Sol. f(x=7 — X <=2
a+bx? —-2<x<2
1 1 .
f-2) = > 5 =at 4b equation (FHIEHT) )
f(-2%=a+4b this is the condition (I8 Ufaa= )
f(-2)=a+4b for continuity at x = -2 (Fddsr P ol x=-2 )
for differentiability : (MGl & foIQ)
f2)= &
X2
f/(=2*) = 2bx
AR
4
o 1
T 16
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put this value of b in equation (1) (FHIHITT (1) H b BT A9 @A W)

4 _1
a- 16 " 2
a_ 121

4 2
a—g

4

1. The area bounded by the curves y? = 12x and x? = 12y is divided by the line x = 3 in two parts. The area (in
square units) of the larger part is

Tobl y2 = 12x AATX2 = 12y & 919 foR &%l BI, XATX = 3 RT &1 4 H 7Sl AT 8 | 9 91 BT a3%d (T

THISA M) B |
(1) 245/4 (2)147/4 (3) 45/4 (4)137/4
Ans. (2)
xe=12y " ~s y’=12x
A, Larger part
I
Sol. x=3

A, and A, are two areas; A, is the larger part, we can check it on integrating then between given limits of x.
A, T4 ATI &Fthel 8 A, S | 8 SAfTT 89 ST X b1 a1 78 M1 & oY HHTeber bR Sirel )

. 147
Hence answer is e

12. Let P be a point in the first quadrant lying on the ellipse 9x? + 16y? = 16y2 = 144, such that the tangent at P
to the ellipse is inclined at an angle 135° to the positive direction of x-axis. Then the coordinates of P are :

|1 P 92| =qerie o1 v fdg 2 St &g ga 9x? + 16y2= 16y2 = 144 R fRerq 8 72 &1d ga & fig P o Wi=ii
S W T x-378 B gARAD [T & | 1350 BT BT Gl &, d P& {+20ap 2 |

16 9 V143 1 8 J77 4 3
“)£€“§] @73 % @l 3 @ 22
Ans. (1)
Sol. 9x*+ 16y?= 144
ﬁ + ﬁ =1
16 9

slope of tangent m = tan 135°
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13.

Ans.
Sol.

Hindi

14.

Ans.
Sol.

el X@T &Y ggurdr m = tan 135°
m=-1

equation of tangent (TI3f &1 BT AHIHRT)

y=(1)x+ 16(-1)2+9

x+y=5 0]
Tangent at any point (x, , y,)on ellipse is 9xx, + 16yy, =144 ... (i)
Ay R BIg fog R Wl @ oxx, + 16yy, =144 L (ii)

so compare (i) and (ii)

(i) 3R (i) B o B W

9, _ 16y, _ 144
1 1 5

16 9
point (fag) pﬁ? gj

Suppose that six students, including Madhu and Puja, are having six beds arranged in a row. Further,
suppose that Madhu does not want a bed adjacent to Puja. Then the number of ways, the beds can be
allotted to students is :

AT @ faenfRial, for= 7y qen gor aftaferd 2, & UM e ufdd H @aierd ©: fawiR 8 | 8 4y, goT & o=
qreT favaR &1 arE), a1 s aiet 9 I favar faenfeft &1 fau S wad 2, S99 &1 e 7 |

(1)384 (2) 264 (3) 480 (4)600

&)

P,M,B, B, B, B,

arrangement of B, B, B, B, is | 4 =24

Now there are 5 gap so arrange P and M in 5 gaps

5
ways = °P, = E =20

Now total ways = 24 x 20 = 480
P,M,B,B, B, B,

B,, B, B,, B, &I =aferd &=+ & aike | 4 = 24
379 3P g 5T 7 9 P 3R M &1 afRerd &+ & did

5
D = P, = % =20

34 g D = 24 x 20 = 480

If the point (p, 5) lies on the line parallel to the y-axis and passing through the intersection of the lines
2@+ 1)x+hby+4 (@+a)=0and (a®>+ 1)x—6by + 2(a®*+ a)=0then pis equal to :

Afe fdg (p, 5) & @1 R Rerd 2 Sl y-3feT & TR & a7 @i

2(a?+ 1)x + by + 4 (@° + a) = 0 21T (a2 + 1)x—Bby + 2(a® + a) = 0 & Ufews g A Sdol ol 8, A1 p &l
A B |

(1) 3a (2)-2a (3)-3a 4) 2a

(2)

Line parallel to y-axisis x = p

y-31eT & FHFOR YW X = p

2@+ 1) p+by+4@+a=0 ... 0]

@+1)p-3by+2@+ay=0 ... (i)

E‘_Qcollegedunia;
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equation (i) is (FHIHIT (i) ) 6(a2+ 1) p+3by + 12 (@*+a) =0
@+1)p-3by+2@+a)=0
adding (ST ™)
7@+1)p+14@+a)=0
7@+1)p=-=14(a) (@2+1)

= p=-2a
15. f(x) = |xlog x|, x > 0, is monotonically decreasing in :
f(x) = |x log x|, x > 0, oTH 3TRTeT § Yebfawe BN 8, I8 @
0 ! ! 1
(1) (e, ») @\ % Qe 4 (.e)
Ans. (3)
Sol. f()=|x¢nx|,x>0

-xfnx , 0<x<1
f(x) = xnx ,  x>1

—mnx-1 , 0<x<1
f'(x) = mx+1 ,  x>1

for decreasing function f'(x) <0
g Here & v f(x) < 0

1
nx+1<0 = nx<-—1 = x<e' = x<g
But x>1 Not possible
g x>1 IR@ETE
and3R —(/nx+ 1)< 0

nx+1>0

nx>-1

1
x>e' = X>E but x < 1
1
so gafery 31
« f(a) f(a)
16. If f(x) = 1= IXQ{X(1— X)}dX and |, = fg{X(1—X)}dX
1+e iCa) iCa)
o
where g is not an identity function. Then the value of N is:
1
« f(a) f(a)
e
afe If f(x) = = fxg{X(1—X)}dX der I, = fg{X(1—X)}dX 2,
1+e iCa) iCa)
) I
Gﬁg@ﬂmmﬁ%?ﬁﬁmﬂﬁ%i
1

(-1 @ 5 32 4)1

Ans. (3)
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Sol.

17.

Ans.

Sol.

18.

Ans.

X

f =
®) 1+e*

—X

e

f(—x) = f(=x) =

1+e™’ T 1+e”
= f(x) + f(—x) =1

so f(a) + f(-a) =1

f(a)

NowI, = I(_a)x gx(1=x)dx .. Q)

f

b b
using property Lf(x) = Lf(a+b—x)dx
f(a)
= L(_a) (1=x)9((1 —x)(1— (1-x))) dx

L= [ a-0e@-moac L @

f(a)
adding 21, = L(_a)g(x(1 - X)) dx

A vertical pole stands at a point A on the boundary of a circular park of radius a and blinds an angle o at
another point B on the boundary. If the chord AB subtends an angle o at the centre of the park, the height of
the pole is :

a 31 arel Ush gt U @1 IR R Rerd fdg A TR U Ieaier Wl Wl & Sl uiRAH & Ua 31 fawg
B TR BI o IART BT 2 | IS Sl AB Il U1 & D5 R HIVT o IART BT 2, Al T Bl 18 2

@) 2acos%cotoc 2 2asin%tanoc 3 2acos%tanoc 4 2asin%cotoc
2
h ,

In AABM , ; =tanae 0]

. h .
AABM ¥, = tane L. [0}

/2

and 3R In AOAB XT = sin % .......... (i)

()and @R (i) h=2asin % tan o

Let3—n<e<n and /200t6+ _12 =K -cot0, then Kis equal to :
4 sin“ 0

AT 3‘4—71:<e<71: 7 e /2cote+ _126 =K -cot0g, al K& ¢ :
sin

M1 @) -1 3)0 @) 172
(2)
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Sol.

19.

Ans.

Sol.

20.

Ans.
Sol.

T
?<6<7’[

1
2coto + = Kk — coto
sin?0 co

2cot 0 + cosec® = k? + cot?0 — 2k cotd
2cot 0 + 1 + cot?0 = k2 + cot?0 — 2k cot O
= 2(1 + k)cotd = k? -1

k-1
coto = —— or k+1=0
2
3n
Now — <0<~ k=-1
4
k-1
=-—on<coto<-1 :T<—1
=k-1<-=-2
=k<-1

Unit vectors 3 b,¢ are coplanar. A unit vector d is perpendicular to them. If (5 x B)X (6 x a): %? - %] + %R
and the angle between 3 and b is 30°, then ¢ is/are:

HHD A 3,6 TG & | IE AP A d S R =ad 2 | gfa (5X5)X(axa):%i_%]+%k g e

2i+j-k . ~i+2j-2k
3) 3 (4) - 3

adarb @ & 1 BIT30° E, 1 & B/F

-2i-2j+k . ~i-2j+2k
M3 @ >

(4)
(@xb)x(cxd

= [abd] ¢ - [abc] d

1 1 1
= o ot 11
(lallp|sin 30°cos 0) ¢ 6| 31 3k

coe( 1212
3 373

Let N be the set of natural numbers and fora € N, aN denotes the set {ax : x € N}. If bN ~ ¢cM = dN, where
b, ¢, d are natural numbers greater than 1 and the greatest common divisor of b and cis 1, then d equals :
AT N UTEd SRl &1 990 2 a1 a € N& oy aN 99=ad {ax : x € N} &=1id1 2 | afd bN A cM =dN g,
b, c,d 1 S UTqd TN 2 TAT b TAT ¢ HT WeH FHacd® 18, A d SRR 2

(Hhb+c (2) max {b, c} (3) min {b, c} (4)bc

@)

aN ={ax;n e N}

.. the set contains the elements which are multiple of 'a’'

<. YT S 37aUd G § A 'a' B YO ©

also, A1 - N~ CN=dN & HCF(b, ¢) = 1

.. dN are elements which are multiple of 'b' & 'c' both as b & ¢ are co-prime

- dN 3/9ga 2 ST 'b' 3R '¢' I & IUIST § a1fd b 3R ¢ 3TST WA T |

d=nbc
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21.

Ans.
Sol.

22,

Ans.
Sol.

23.

Ans.

Sol.

Let f(x) = (x + 1)2 =1, x = -1, then the set of {x : f(x) = f-1(X)}

(1) contains more than two elements (2) is an empty set

(3) contains exactly one element (4) contains exactly two elements
AAT f(x) = (x+ 1)2=1,x>-1738, a1 9= {x : f(x) = F1(x)}:

(1) ¥ &1 9 7% 3/ 2 | (2) vo Rad ag=a4 2 |
OREESREECEUCE (4) # HI a7 I T |
(4)

fx)=(x+1)2-1

fx) =" (x)

= f(x)=x

x+1)2-1=x

x2+x=0

x=0,-1

The locus of the mid points of the chords of the parabola x? = 4py having slope misa:
(1) circle with centre at origin and radius |2pm|

(2) line parallel to x-axis at a distance |2pm| from it.

(3) line parallel to y-axis at a distance |2pm| from it.

(4) line parallel to y = mx, m = 0 at a distance |2pm| from it

WA X2 = 4py B SHarsdl, 5! el m 2, & 7y fdgaii o1 fawg ue

(1) & g9 2 e &= qa a5 2 e 5= [2pm| 2 |

(2) UFH YW@T B Sl x-31e & FAGR g AT S9H [2pm| B T W 8 |

(3) U& T B Sl y-3feT & FAGR & 0 S9d [2pm| & T W B |

(4) y=mx, m=0d TR XET & T IFH [2pm| B §F R B |

3)

A(2pt, , 2pt.), B (2pt, , pt,)

i+t
2
mid point of chord AB
Siar AB &1 729 fag

2 2
(h, k) = [p(n i), "’(“T“zj

p
h=p(t,+t) k= = (@ +1)°-2t1)

h =p(2m)
X =2pm
L B . . o
If the roots of the equation X+p  X+q - are equal in magnitude and opposite is sign, then the product of
roots is :
1 1 1 . . .

gfe wHiepRor xip xiq T @ qo gRAToT § FHE 2 a1 faukia el & 2, @1 gal #1 UEnd @

1 1 1
(1) ~5(° -a*) @ (P?+ ®) 5¢*-a) @) —5 (07 +a)
(4)

1 1 1

+ = -

X+p X+q r

r@x+p+q)=(x+p)(x+q)
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24,

Ans.

Sol.

25,

Ans.

Sol.

X2+ (p+q-2x-r(p+q)+pq=0
a+fB=0 ap==r(p+q)+pq

ptg=2r ... 0]

pP+q
L(T] (p+q)+pq=—{

A biased coin with probability p, 0 < p < 1, of heads is tossed until a head appears for the first time. If the

2
probability that the number of tosses required is evenis —, then p is equal to

% e Ramr, o foxd o @ wifiidear p, 0<p <12, 99 dF IsTell offdl 8, i d@ fh Ugall 9R ford

T 371 ST | AfS SOTl T YARAT ) AT T B B ATfehan %%,?ﬁp%:

2 1
M5 @ 5

3)

(1-pp+(1-p2p+1(1-p)°p

(1-pp+ 1+ -p?+(1-p?*

1
(1-pp [17_(1_p)2j =z
5(p-p»)=2(@2p-p?)

3p*-p=0
pBp-1)=0
ot
p_ 73
o 48 47 45
3t34 g e
48 47 46
Ifer 7+?+?+ .........
M2 2 -1
(2)
_§5o—r
T +1)

r=2

S $
=rr+1) S+l
=(50)

=
48.49 49.50
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—50|:1—i:|_|: 1 ...... +i:|+1+1 =50 x 48_|:1+ ........ i}.,.i
2 50 2 50 2 2.50 50 2
3 1 1 51 1 1
=24+ —_ {1+E+ ....... +5} =7_{1+E+ ..... +5}
=k=-1
26. Iff(x) = Xx—-p)(X—-q)(x—r), where p <q <r, are real numbers, then the application of Rolle’s theorem on f
leads to :
Il f(x) = (x = pP)(x —q)(x—1) B, W&l p < q < rIRAI% FE&K &, A1 f R Al & THT & IGIarT | fear
(N (+qg+n*ar+rmp+pg) =3 ) (p+q+n?=3(qr+rp+pq)
(@) (p+q+n)?>3(qr+rp+pq) @) (p+q+n?<3(gr+rp+pq)
Ans. (3)

Sol. f(x)=(x-p)(x-q) xX-71)
f(p)=p@ =f(n=0
so Rolle's is applicable in (p, g) and (q, r)
ey (p, ) 3R (q, ) # A THT AL 7
fX)=x-q) x-nN+X=-p) x-nN+Xx-p)(x-q)=0
X-2(p+gq+Dx+qr+pr+pg=0
D=4(p+q+rn?-4x3(qr+pr+pg >0
(P+q+n?>3(pq+pr+rp)

27. Sum of the last 30 coefficients of powers of x in the binomial expansion of (1 + x)%is :
(1+x)% & fgus yAR ¥ s1f<¥ 30 Y&l & x DI ©Idl & [ODI HI A 2
(1) 258 (2) 229 (3) 228 (4) 259 _ 229
Ans. (1)
Sol. (1+x)¥=%C_ +%C x+%Cx*+....... +9C_ X+ 9C_ x*+ .. +%C_x*
put x =1
29 =9C +%C +%C, + ... +%C +%C, + ... +%C,,
29 =9C_+%C_+ ... +9C, +%C + ... +%C,,
= 259 = 2k
= k=2%
. . z(1-z) .
28. If zis a complex number of unit modulus and argument 6, then the real part of Z(1+2) is :
. ~ . . z(1-z
afq z v affs I ® RTadT A1die 18 a1 Sivne 07, 2((1+z; BT aRfad 9T ®
12 22 2)1+ o 31+'9 42'29
Q) Cos* 5 2 Cos 5 3 sin 3 4) - sin“3
Ans. (4)
Sol. |z]=1,z7 =1&z=cos 0 +isind

z(1-2) z-1_(cos®—1)+isino  (cos0+1) +isinod
Z(1+z) Z+1 (cos6+1)—isind  (cos6O+1)+isino

(c0s? 06 —1) — sin 0 +i(cos 0sin0 — sin® +cos O sin O + sind)
- (cos0+1)? +sin%0

z(1-2Z) cos?0H—sin?0-1
Real part of = =

0
= = _2gin2 —
(1+2) 2+2cos0 2sin 2
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29,

Ans.
Sol.

30.

Ans.

Sol.

Let p and q be any two propositions.

Statement1: (p —» Q) <> q v ~p is a tautology.
Statement2: ~(~pA Q) A(pv Q) <> pisa fallacy.
(1) Statement 1 is false and statement 2 is true.

(2) Both statement 1 and statement 2 are true.

(3) Both statement 1 and statement 2 are false.

(4) Statement 1 is true and statement 2 is false.

A p TAT q IS &1 A ¢ |

BUA1: (P> Q) ©>q v ~p UH GTHIH 2 |
BIT 2:~(~p A Q) A (P V Q) <> pUH B T |
(1) BAT 1 379 § A HAT 2 [ 2 |

(2) B 1 AT U 2 T T & |

(3) TAT 1 TAT BT 2 S 3T & |

(4) DU 19 § TA HAT 2 379 2 |

(4)

S1:(p>q < (Ppv~q=(~pvQq) < (~pvQq) =tautology so S1 is true

S2:~(prdAr(pva)«<p
=(pv~)Ap)vPv~) AQ) < pP=pvagep
true when p istrue & q is false

p T 3R q T

S2is incorrect

S2 Tad ©
1 a b
In a AABC, if 1 g 2 =0, then sin%A + sin?B + sin?C is :
) 1 a b
U% AABC H, afg ] ca =032, d sin?A + sin?B +sin2C ¥ :
343 9 5
(1)7 @ 7 )
(1)
1 ab
T c¢ca_g
1 b ¢

1(c?—ab)—a(c—a)+b(b-c)=0
a?+b?+c?2—-ab-bc—-ca=0
a=b=c

33
2

. Sin?A + sin?B + sin?c = 3sin?60° =

)2
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PART-Il (APTITUDE TEST)
YT-11 (31fAwfer uteqor)

Direction (Q. 31 to 33.)
Which one of the answer figures it the correct mirrorimage of the problem figure with respect to X- X ?

e (9. 31 9 u. 33. @ fog)
SR JATRITAT H H DIl ATRIT &1 T8 U 3qfd b1 X - X F Faida guor ufafa g ?

Problem Figure / e 3@ Answer Figure / SwR 3G
X SN ~
3. % N\K‘Mm \‘\ ,; o
X S—-
0 @ ©) @
sol. (3)
§ &
32 N ;
T § S W
0 @ ©) @
sol. (2
33.
0 @ ©) @
sol. (1)

Direction (Q. 34 to 35.)
The problem figure shows the elevation of an object. Identify the correct top view amongst the answer
figures.

fAder (1. 34 9 u. 35. & fom)
Te gl H fHe avg &1 T 39 Q@) T € | SR AThRiadl ¥ H $96l 98 S g3 g |
Problem Figure / e 3@ Answer Figure / SwR 3G

E‘_Qcollegedunia;
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34. \

/

Q) 2 3 4)
sol. (1)

; /
35. \ @
Q) 2 3 4)

Sol. (2

Direction (36)
Which one of the answer figures will complete the sequence of the three problem figures.?

e (v. 34 9 u. 35. @ forg)
IR JATRITAT W H DIl ATeRIT DI A T2 AR W T I 31HH (sequence) IRT BT STYIT?
Problem Figure / e 3@ Answer Figure / SwR 3G

AP

M @) @) )

]

36.

Sol. (2

Direction (For Q. 37 to 38).
Which one of the answer figures, shows the correct view of the 3-D problem figure, after the problem figure
is opened up ?
fader (1. 37 9 9. 38 & for)
3-D U MG ®T Wi R, IR MGl § § 98 g3 S A1 8 ?
Problem Figure / e 3@ Answer Figure / SwR 3G

ERNITE AN

/P
.

{-

|

i

|

37.

M @ ©) )
Sol. (4
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Stamp


Sol.

39.

Sol.

40.

Sol.

41.

Sol.

(4)

has
)
)15

4)

@) 13

@) 14

@) 11

e

M

0

@)

(3) 12

3)15

(3) 12

©)

D G

@

4) 11

@) 17

4) 14

@collegeduniai
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42,

() 14 @) 15 (3) 12 @) 13
Sol. (2

43.
)13 @) 15 (3) 16 @) 14
Sol. (3)
44.
)13 @) 15 (3) 16 @) 14
Sol. (2

Direction : (For Q.45 and 46)
One of the following answer figures is hidden in the problem figure, in the same size and direction. Select,
which one is correct ?

fader: (9.45 30 46 & fom)
A & T2 SR Mt § A U Ml A9 R faen # wHE w5 ¥ g snagfa # W ¥ | wF W v 7, g |
Problem Figure / we 3mafd Answer Figures / STR 3maforit

45. O

o @ [ @ /| @ ﬂ

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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46.

M <) @ /ﬁ ® w

Sol. (3)

Direction : (For Q. 47 to 48)
The problem figure shows the top view of objects. Looking in the direction of arrow, identify the correction,
from amongst the answer figures.

fAder: (ued Q. 47 9 48 & fo)

T STepfd W RISl BT SR 53 fa@rar 71 & | AR Bl fQw H aw@d gU SR hfadl § A SHdl 9e) aH

g3 U |
iiu - D
47. : D o
(] Fﬂ | - ﬁ
Q) @
] ]
[ ﬂ_ ?‘:—m
Sol. (4) © | @

@collegeduniai
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48. | @¢

1
W‘L{?éli % i
(1) @
e T -
) @

Sol. (3)

Direction : (For Q. 49 to 52)
Find the odd figure out in the problem figures given below.

fAde: (uyea Q.499 52 @ fo)
e & TE ued sl | ¥ snEfd a9 |

T
PN N x|V

) @ @3) @)

Sol. (4

50.

() @ ) @
sol. (2

@collegeduniai
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51.

™ @
sol. (1)

() @ ) @
sol. (3)

Direction : (For Q. 53to 55)
The 3 - D Problem figure shows the view of an object. Identify, its correct top view, from amongst
the answer figures.

fAde: (uyea Q.499 52 @ fo)
3-Due @[ 4 TP g DI @ T B FHAT WE UK gWIT IR @A H A ggEng |

N

() @ ) @
sol. (3)

@collegeduniai
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Problem Figure / e 3mgfa

54,
M I: @
Sol. (4
55.
M )
Sol. (1)

Directions : (For Q. 56 and 57).

©)

@)

4)

4)

The problem figure ahows the top view of an object. Identify the correct elevation, from amongst the answer

figures, looking in the direction of arrow.

fader : (we 56 3R 57 & faw)|

T3 ATl H ) g Bl BT g2 faxgrar T 2 | AR $Y faw § <xgd gU STR ATqRfadl H H gHH] el HR

Y YEAIT |
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Problem Figure / e 3mgfa

56.
M - @ \/ @ \l/ @ /\
sol. (2
57.
1) @ 3 @ |
| L]
sol. (1)

Directions : (For Q. 58 and 59).
How many minimum number of straight lines are required to draw the problem figure ?

fader : (we 58 3R 59 & faw)|
A &Y TS U I BT a9 B forg wH I, fhae Al sl #Y sraddr § 2

Problem Figure / e 3mgfa

58.

1) 21 @) 18 3)19 @) 20
Sol. (2

@ .

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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/\

59.

V

()12 @) 11 3)10 @9
Sol. (2

Directions : (For Q. 60 and 63).
The 3-D problem figure shows a view of an object. Identify the correct front view, from amongst the answer
figure, looking in the direction of arrow.

fader : (we 58 3R 59 & faw)|
3-D U3 MMHid H U %] b 3 DI fa@rar 71 2 | R B QR § <9d gU, 59D Wl AW g Bl SR

TRl | ¥ ygAI |

Problem Figure / e 3mgfa

60.

Ui @ m 3 —] @ B

Sol. (2

¢

() @) )

T
LT
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Sol. (2

62.
el
]
M 2
Sol. (4

B A

Sol. (4

@)

©)

4)

4) ]

Directions : (For Q.64 and 65). How many total number of triangles are there in the problem figure given

below ?

fAde : (9. 64 8iR 65 @ fom) : <= &t 1 ywd sl # Rysll @t ga w@ fbad & ?

Problem figure/wea amafa

AV,

64.
(114 212
Sol. (2
Mo ) 11
Sol. (3)

3)13

(3) 12

4) 11

@) 10

@collegeduniai
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66.

Sol.

67.

Sol.

68.

Sol.

69.

Sol.

70.

Sol.

.

Sol.

72,

Sol.

What secondary colour is obtained by mixing blue and red colours ?

(1) Brown (2) Pink (3) Purple (4) Orange
et 3R Tt MBI &MU § ™ | HI=4r M7 (secondary) 97 el ?
Ok (2) Terd (3) I (4) =M

3)

Why do large industrial buildings have high located glazing on the North side ?
(1) Because the sum stays on the North side throughout the day

(2) To get bright sunlight throughout the day

(3) To stop the workers from looking outside

(4) To get uniform shadow - less light through the day

TSI 3iENfie sARAl # 29 &1 SR e § SwW WR R & ST Sl § ?
(1) Fife I IR fozn | 91 o @ 2

(2) I & I &1 I AL U @ oy

(3) B TR ATl DI IR @ F AFA & foy

4) 9~1 fad o 9 9 B/ @ e ue @ forw

2

Fatehpur Sikri was built by :

(1) Shah Jahan (2) Jahangir (3) Akbar (4) Humayun
W BYR AR BT R AT
(1) emEsTe = (2) STErR = (3) PR 7 (4) g 7

3)

Which one of the following is an odd match ?

(1) Hot and Dry - Jaisalmer (2) Hot and Humid - Chennai

(3) Cold and Dry-Ladakh (4) Temperate - Shimla

ST Y DT AT WA TS @Il ?

(1) TRH 3R FA@T - STHAHR (2) TRH R TH - A=

(3) TSI 3R &I -1 (4) AT (Temperate) - Rrer

(4)

Which one of the following is a sound reflecting material ?

(1) Fabric (2) Thermocol (3) Jute cloth (4) Glass
STH 9 B, T RIat garef 7 2
(1) BT (2) ripre (3) TTHT BT HUST (4) B

(4)

Buckingham palace is located in :

gfped o ol Rerd & ?
(1) Singapore (2) Paris (3) London 4) Geveva
gfped Yord el Rerd 7 ?
(1) RFTgR H (2) ke H (3) dieT H (4) S |

3)

Waht is texture ?

(1) The way a surface looks and feels (2) A solid colour

(3) Atype of shape (4) Lines drawn in one colour
dgfa ®1 8 ?

(1) 579 T8 U@ |ag REdl iR Aggq@ Bl @ (2) U o I

(3) Ush TRE &I 3MMhR (4) TP 1 H TS @

M
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73. Which one of the following material cannot be used in its original form for construction of walls ?

(1) Granite (2) Fly ash (3) Basalt (4) Laterite
EART B 991 & forg, {Frifdsd § A B4 Uared 31 4o 3MdR H WA 7281 {BA1 S Favar 2
(1) Iree (2) werrg e (3) wCE (4) TERE (FIERTEE)
Sol. (2
74. Who among the following is not an architect ?
(1) Raj Rewal (2) Zaha hadid (3) M.F. Hussain (4) Mafiz Contractor
T ¥ BIF-A1 ISR TET B ?
(1) TS1 Xaret (2) STET &l (3) TH.U. gH (4) EHIT DI ERR
Sol. (3)
75. Which one of the following is not a matching set ?
(1) England - 10 Downing Street (2) San Francisco - Golden Gate Bridge
(3) Washington - White House (4) Egypt - mississippi River
fFeifhd § | BIF-91 Tz 0ol 8] @Il ?
(1) IS - 10 SHFT BT (2) I BIRDI - Mesd e fast
(3) AIRMTEA - =BT A (4) 31 - FARIRY &R
Sol. (4)
76. Lotus Temple in Delhi was built by :
(1) Muslims (2) Jews (3) Jains (4) Bahais
faeell BT Aled Alex T a9r a1?
(1) gafemi 3 (2) Tgfedi = (3) Siferai = (4) 9T A
Sol. (4)
77. Which one of the following is not a matching set ?
(1) Udaipur-Lakes (2) Sundarbans-Mangroves
(C) Varanasi-Ghats (4) Jaipur-Canals
PRt W A BIAl e Hel 8] ETr?
(1) ISAR — e (2) greR@-H7TE
(C) IRIVRA-TTE (4) SRIYR-TEY
Sol. (4)
78. Green architecture is promoted these days because :
(1) Green is a good colour (2) It costs less initially
(3) ltis environment friendly (4) It lasts longer
o1 {1 B argdetl &l UicdTs fean i 7 Fiifd
(1) B U& 3101 I B (2) 39 ™ H HH W el B
(3) IB TR & ITHA 2 (4) I8 X P Tl B
Sol. (3)
79. Which one of the following is an odd match ?
(1) Tsunami-Oceanic Earthquake (2) Deforestation-Climate change
(3) Ozone layer-UV rays (4) Shrinking polar caps Earthquake
FFr=Tifhd 3 | BIHl e Hel el Widl?
(1) g el ®1 Rage — @y (2) G - HENIRIA YH U
(3) AT & TR - J AT fh=0f (4) T - JURTIY - SR TR
Sol. (4)
80. Which one of the following is not an earthquake resistant structure ?
(1) Timber framed building (2) RCC framed Structure
(3) Load bearing brick walls building (4) Steel framed building
Ferifded ST H ¥ BT 4H4 RS 2 ?
(1) IFHs! & BH A g9 SART (2) IR BH A T+ AR
(3) ¥R AHA aTell $eI &I TR B AR 4) 1 $ BH F 99 AR
Sol. (3)
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Read the following instructions carefully

fA=fafaa Ay aa= 9 ue :

10.

1.

12.

13.

14.

15.

The candidates should fill in the required particulars on the
Test Booklet and Answer Sheet (Side-1) with Blue/Black Ball
Point Pen.

For writing/marking particulars on Side-2 of the Answer Sheet,
use Blue/Black Ball point Pen only.

The candidates should not write their Roll Numbers anywhere
else (except in the specified space) on the Test Booklet/
Answer Sheet.

Out of the four options given for each question, only one
option is the correct answer.

For each incorrect response, one—fourth (%4) of the total marks
allotted to the question would be deducted should be deducted
from the total score. No deduction from the total score,
however, will be made if no response is indicated for an item
in the Answer Sheet.

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

The candidates are not allowed to do any rough work or
writing work are to be done in the space provided for this
purpose in the Test Booklet itself, marked 'Space for Rough
Work'. This space is given at the bottom of each page and in
one page at the end of the booklet.

On completion of the test, the candidates must hand over the
Answer Sheet to the Invigilator on duty in the Room/Hall.
However, the candidates are allowed to take away this
Test Booklet with them.

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

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

The candidates should not leave the Examination Hall without
handing over their Answer Sheet to the Invigilator on duty and
sign the Attendance Sheet again. Cases where a candidates
has not signed the Attendance Sheet a second time will be
deemed not to have handed over the Answer Sheet and dealt
with as an unfair means case. The candidates are also
required to put their left hand THUMB impression in
the space provided in the Attendance Sheet.

Use of Electronic/Manual Calculator and any Electronic. Item
like mobile phone, pager etc. is prohibited.

The candidates are governed by all Rules and Regulations of
the JAB/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 JAB/Board.

No part of the Test Booklet and Answer Sheet shall be detached
under any circumstances.

Candidates are not allowed to carry any textual material,
printed or written, bits of papers, pager, mobile phone,
electronic device or any other material except the Admit
Card inside the examination hall/room.

10.

1.

12.

13.

14.

15.

wrenef B wRre gRAET R SR 99 (Y8-1) R aifed faawe
el /®ret sl @rge 99 9 & RAT R |

TR T B U822 R fFawe foem/afea o & fog aaa
e /o1l dict wrge UF BT TAIT BN |

TR GRA®]/STR TF IR IR @I & arerar el s
SFIHHS 3T Hel el o |

TP 72 & R i T IR Reedi § 9 dadl Th [aved T
=

T Ted SR & oy 9 v & fog FeiRa oo ofel § 9
T DA (V4) 37 [ I T ¥ Fie fow I | Al IR 9=
H ¥ 7 &1 BTSSR T8 R T, @ g I | B
3% eI HIS S |

I GRAIDT T SR U B I E WITT B Rife fher
IR 7 (Faa TRien RS T STk 9 & G # e
T Rfa @1 BEFR), T el JRAPHT S el HIA)
S |

TR 9T R BI5 ¥ 6 S T @S &1 oW, Wl g 3§
FifRa STe <t o ‘< Bl @ g Sive’ §IRT ATifesd &, WR &
21 STQ | 98 S8 Y% U R -1 & SR 3R gRae &
I TH YW WA T B

TRRT T B W), Wi we /g Bl ¥ Y9 SR 9F He
FRIeT® 1 arged Aid < | wEnel oo W 59 uRie YRt B
o ST Hhd B |

I8 WM TR Id TRenel Ferd @1 e 59w #rs fawn |

eflerss A e 31 R ogafa & 91 g wiemeft s
WM A BT |

PRI RIS PI a0 IR 97 fag 5977 g9 SuRerfy o w®
IR EETER 3 fam1 @18 wenefl wen 2fa 781 vI1$7 | Ifx
B2 odiemefl 1 gE8 AR SuRerfd v WR ERIER A fee
g8 {HT SO 6 I/ SR 9H @ e § o s
BESERINERIR KIS IEITRENERECRE I R R R Xl
frem SuRerfd o1 ¥ fag Mg wIe W sEed @ |

Sl (1P, /EXTaford URPbeId Ud AR BIF, SR Sl S
for< sergetie SueRur &1 v afeld 2 |

e g § Rl & i gkenef sive, /98 & @ i
wd fafeeli & ergeR 8|

e ot Rerfa %1 wien gRae den STk w= &1 @15 o A
ST & fevan ST |

Tendl g1 wen we BF/A WY BE B A fFRA q
TPR W ugd W, gfea @ safafem, e @ ot
Yo, digise i a1 fasdt ff yer & sewiFe Suswol @
et o TR B AEEll B @ WM W ST FRA B rga
T 21
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