PART-l (MATHEMATICS)
Y- (31f0r1)

1. log, 2, l0g,,(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= a1 & o log, 2, log, (2* = 1) TIT log, (2% + 3) U HHIGR 311 & oI AN U & ?
() x® 3 I TP arfdd A1 & forg |
() x B fofy Y greafas w9 & fog =2 |
(3) X ® BIA P IRAfdH A & T |
(4) X B DI Yh IRATAP A B forv |
Ans. (3)
Sol.  2log,, (2*—1)=log, 2+ log (2*+ 3)
or(@ (2x—=1)2=2(2x+3)
= 22%+1-1.2x=22+6
or(d) 2*-42x-5=0

Let (|rm) 2x =1t
or(d t?-4t-5=0
or(@M t=5 -1

or(@M 2x=5,-1
2x=5orone value of x (2x= 5T X &I Tdh HIH)

2, 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 :

Ife U g b < AT RWBH X +y=5TATx-y =1 Qe & AT forIeb1 &=hel On &, Al I g bl FHIBRI

2

() x2+y?2-6x—-4y+4=0 () x2+y?—-6x—-4y-3=0

(B)x*+y?—-6x—-4y-4=0 4)x*+y>—-6x—-4y+3=0
Ans. (1)

Sol. x+y=5and@R)x-y=1
on solvingwe getx=3,y=2
T BT W x=3,y=2
andareaA=nr2=91 = r=3
R 4B A=nr2=9n = r=3
so equation is (x — 3)2 + (y — 2)2 = 32
Y FHIBRT & (x = 3)2 + (y — 2)2= 32
X2+y?—-6x—-4y+4=0

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 HHcIel Helfdg O ¥ Ueb 3R X0 p WR Y& & AR FHBIOIS ficteriep] & T qgead OX (1= 1,2,3) &l fagaii
A (i=1,23), R HH: Ffcese Bl 8 | ATA,, A, A, ¥ el THdel & THEaR e Wi oid & 1 S
nfoese fdg o1 @

(1) %7 %7+ %7 = p? @%* % x%"p

LI B L I B

) 3+ 3+ 3= 3 4 3T+ 3+ 3=3 www.examrace.com
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Ans. (3)
Sol. Let point be («, B, y)

a1 g (o, B, y) B |
A, (o, 0,0),A,0,B,0),A,(0,0,7)

dpl b x+y+z 1 i

an anepe — T T = N (

p o By 0)
X z

AR AT =+ = .0
o By

distance from origin to plane (i)

qafag & 99ad (i) B T

0+0+0-1

1 1 1
so locus is (g9ferg faguer 2) E+g+g:p_z

4. If the mean and the standard deviation of 10 observation x,, x,........ X,,are 2 and 3 respectively, then the
mean of (x, + 1), (X, + 1)%............ (X, + 1)?is equal to :
Ife 10 Y&l X, Xy X, BT A qAT AP fdore P 2 qA1 38, A (X, + 19, (X, + 1)%cenee. ,
(X, + 1) BT W14 &
(1)18.0 (2)13.5 (3)14.4 (4)16.0

Ans. (1)

10
Sol. 2. Xi=20 as@Ef) x=2 .. 0
i=1

2
and (3R) ,/%—(i)z =3

= 20 _4=9

or(@ X x?=130
: Mean of (x, + 1)+ (x, +1)+ ......... + (X, +1)%is
(X 12+ (,+1)2+ + (X, +1)2 BT A1

_Z+1? _ Ex+31+2%x _ 130+10+2(20) _ 180 _

T, 70 10 R

1-5sin?x f(x) .
If [— oot —dx = — %~ +C, then f(x) s -
COS™ XSIn™ X COS™ X

1-5sin? f(x
[0 g = 0 ¢y g e &
€0s” xsin“ x cos” X
(1) —cot x (2) — cosec x (3) cosec x (4) cot x
Ans. (4)
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1-5sin% x

Sol. LetCﬂ?DT='&5;;F§af;

cos®x—4sin®x  cos® x—4sin? xcos® x d [ 1 j
~ cos®xsin®x cos® x sin? x ~ dx \cos* xsinx
T= d (cotx ]
~ dx \cos®x
cot x
[Tax=—"%—+
cos® x
1 k . .
6. IfS, =10 1/, keN, where Nisthe set of natural numbers, then (S))" (S,)~", for neN, is :

Ife gTepd ARl & @z N & foru s, = G) l;j keN g, d@ineN® fau (8)" (S)'2 :

Q) S2n—K @ s2n+k—1 ©) Sz”+k-1 4 Sz”+k-1
Ans. (1)
1 K
Sol. S§,=|g 1
e e kT
(CHRCH 0 11lo 1 ()
(1 2][1 2 |1 4
now 1o 1]lo 1] |0 1
1 4][1 2] [1 6
0 1]jo 1] [0 1
(1 2]"[1 22 )
0 1 0 1 ()]
1 KI][1 K
& o 1)lo 1]7]
M KT'[1 =K -
0 1 0 1 ... (i)
1 271 —K] [1 -K+2n
(I)_> 0 1 0 1 ) 1 T Pon-k
7. Condiser the differential equation, ydx — (x + y?dy = 0. If fory = 1, x takes value 1, then value of xwheny =
4is:
JTaHAT THIHU ydx — (X + y2)dy =0 R foaR BIvU | Ay =1 & felUx BT A 18, Ay =43 faux &1 74
2
(1) 64 @) 9 (3)16 (4) 36
Ans. (3)
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Sol. ydx=(x+y?)dy

dx  x
dy “y Y
_[de —¢ 1
I.LF. = y =™ = —
e y

PSRN

x

X oy
= y =yte
Pt y=1,x=13WT R = c=0
= X = y?

Now at (Td) y =4, x=42=16

8. Let f(x) = [x—x,| + [x = x|, 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
AT F(X) = [X =X, | + [x = X,| 8, ST&1 x, T x, faf= arerfae wweang &, a1 99 fagall &1 w=an 59 W f(x) BT a1
AdH B, ©
(1) 39 31frs 21 3)2 43

Ans. (1)

Sol. Graph of f(x) will be of
f(X) BT IRG BRT

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

STy fagall &1 T Sfafds f(x) A9 8, 3= 2 SHfey IoR 3 3ffde 28I |

x—4 y-2 z-A X y+2 z, . .
= — intersect each other, then % lies in the interval:

9. If the lines 1 = 1 = 3 and T = > 7
RICEECIY X;4 = yqz = Z;x a@n?= yzz = %Wqﬁﬁﬁ,ﬁxmﬁwﬁﬁaﬁ%‘,%%:
Mo, 1) 2 (-5,-3) 3 (13,15) 4 (11,13)

Ans. (4)
XxX—-4 y-2 z-)

Sol. = = =r, (let) (A1)

1 1 3
x=r+4,y=r,+2,z=3r +)
X y+2 z
1 2 4
X=T1,y=2r,—-2,z=4r,

-+ both lines intersect each other, (&9 Y@V T&h §HR HI UfT6E AT 8)
so (g4fem), r +4=r1, ..()
r+2=2r-2 (i)

=r, (let) (A1)
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3r,+ A =4r, ...(ii)

on solving equation (i) & (ii)
THIERT (i) & (i) DT T B W
r,=-4,r,=0

put these values in equation (iii)
FHBIOT (jii) H A9 W W)
r=12

S0, A liesininterval (11, 13)

sfery A 3raRTa (11, 13) # Rera 21

1 i xp2
| x

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

a= > andb= = Na=> andb=—
(ha=7 andb= g (2)a= 4 andb=-1g
3a= 1andb-i 4a-1andb- i
®a=-7 16 Wa=g S 18
1
m Z[ﬁi’lX|>2
HHT f(X) = g, dl x = =2 | f(X) FqHaA B, Al

a+bx? afy |x| <2

fya= > quib= - 2a= > qenb=— -
Ma=7 " 16 (@)a= 7 =Ib=-16
3 = 1691[[)_ i 4 = 1(—-[94Tb— i
(Ba=-7 b= 1 @a=7g ®Ib=-1s
Ans. (2)
( l X>2
X
1
Sol. f9=9 - X <=2
1a+bx2 -2<x<2
1 1 .
f-2)= > 5 =at 4b equation (FHIEHIT) )
f(-2)=a+4b this is the condition (I8 Ufcre= 8)
f(-2)=a+4b for continuity at x = — 2 (Faqar & oy x = -2 )
for differentiability : (MA@ & for)
f! 2— — l
)= 2
f'(-=2%) = 2bx
1
—=-4b
4
1
b=-—

16 www.examrace.com



put this value of b in equation (1) (FHIERTT (1) § b &1 A @A W)

41
a- % " 2
a1
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

bl y2 = 12X AATX2 = 12y B §19 iR &%l BI, @1 x = 3 gRT Tl AW H 97l 71 8 | 9 |1 BT &b (T

SPHISAT H) B |
(1)245/4 (2)147/4 (3) 45/4 4)137/4
Ans. (2)
x=12y 7" —~» 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, Td AT &Fhel € A, STRIBTH | & ST 80 3P X b1 &l TS WAl & [0 FHIDeT XD Sirdl bR
& 2 |

3
A= [ _ X _ 45
e 12 4

12
A= J.\/12x_£=ﬁ
2 12 4
3

. 147
Hence answer is T

12. Let P be a point in the first quadrant lying on the ellipse 9x? + 16y? = 16y? = 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 :

HIAT P Yo Fgerier &1 QAT fdg @ St €1 ga 9x2 + 16y? = 16y? = 144 IR Rerd g don <14 ga & fdg P o= &i=i
TS TR G x-31e] Bl ITHS {2 & A1 1350 BT HIv7 g93ci1 8, a1 P& 49N 2 |

16 9 V143 1 8 77 4 3
(1) [?g] 2|3 7 ® |93 @\ B2
Ans. (1)
Sol. 9x2+16y2= 144
ﬁ + ﬁ =1
16 9

slope of tangent m = tan 135°
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TR @1 @1 g9orar m = tan 135°
=_1
equation of tangent (¥I3f X1 &1 FHIHRN)

y=(1)x+ J16(-12 +9

x+y=5 . 0]
Tangent at any point (x, , y,Jon ellipse is 9xx, + 16yy, =144 ... (ii)
gt W BIg fag o= el @n 9xx, + 16yy, =144 L (ii)

so compare (i) and (ii)

(i) 3fR (i) BT T BT W
9x, _ 16y, _ 144

1 1 5

_ _9
XT5 Y5
16 9
point (ﬁﬁ) p£?7 g]

13. 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 ©: fenfeidi, for Ay o gor |fferd 2, & 9 e dfdd d 2iaierd B: fawR € | 3R A7g, ol & Heid
IraT TR T8 @rEa, a1 foaw aal A U= fawax fqenfial &1 fay o 9&d 28, 59 &) 9En g
(1) 384 () 264 (3) 480 (4) 600
Ans. (3)
sol. 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
Hindi P,M, B, B, B, B,

B,, B,, B,, B, &I =af¥erd &= & aike |4 =24
39 3P Y 5 g 99 P 3R M &1 afkerd a7 & da

5
TR = 5P, = % =20

319 gel b = 24 x 20 = 480

14. 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+by+4 (@+a)y=0and (a2 + 1)x—6by + 2(a®> + a)= 0 then pis equal to :
Afe fdg (p, 5) T Y@ R Rerd 2 Sl y-31eT & FHIaR 2 a1 @i
2(a%+ 1)x + by + 4 (a®+ a) = 0 AT (@2 + 1)x — 6by + 2(a® + a) = 0 & ufcrews fdg I Pl Ol 8, A p &I

A 2
(1) 3a 2 -2a (3)-3a 4)2a
Ans. (2)
Sol. Line parallel to y-axisis x=p
y-3716T & AR YT X = p
2@+1)p+tby+4@*+a=0 ... () WWW.examrace.com

@+1)p-3by+2@+a=0 ... (ii)



equation (i) is (TR (i) 2 ) 6(a2+ 1) p+ 3by + 12 (@*+a) =0
@+ 1)p-3by+2@+a=0
adding (S=s9 1)
7@+ 1)p+14@+a)=0
7@+1)p=-14 () @2+ 1)

= p=-2a
15. f(x) = |x log x|, x > 0, is monotonically decreasing in :
f(x) = [x log x|, x > 0, {1 37aRTeT ¥ Yebfaw MM €, I8 @
0 ! L 1
(1) (e, ) @ (e Q| 4 (.8
Ans. (3)
Sol. f(xX)=|x¢nx|,x>0

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

-fnx-1 , 0<x<1
fe) = mx+1 ,  x>1

fordecreasing function f'(x) <0
I B @ v f(x) < 0

1
mx+1<0 = mx<-1 = x<e' = x<€
But x>1 Not possible
Wy x>1 G TE
and 3R —(/n x+ 1) <0

nx+1>0

nx>-1

1
x>e'!' = x>g but x < 1
1
so gafery ?1
X f(a) f(a)
e
16, IFf6)= ——, 1= [Xox(1-X}dX and 1= [g{x(1-x)}dx
1+e f(-a) f(-a)
|2
where g is not an identity function. Then the value of 1 is:
1
X f(a) f(a)
e
afe If f(x) = ool = ng{x(1—x)}dx qer |, = j g{x(1-x)}dx ¥
1+e f(-a) f(-a)
. I
Gﬁgwmwﬁ%ﬁiffmﬂﬁ%:
1

(-1 @ 5 32 @)1

Ans. (3)
www.examrace.com



X

Sol. (9= —

—-X

(0= (=

1+e*
=fx) +f(-x) =1
so f(a) + f(-a) =1
f(a)
Now I, = J.f(—a)x gx(1=x)dx . )

b b
using property Lf(x) = Lf(a +b—-x)dx
f(a)
= [, (=090~ A=) ax
f(a)
I,= jf(_a)ﬂ -x)g9((-x)x)dx . @)

f(a)
adding 21, = L(ga)g(m =X)) dx

17. A vertical pole stands at a point A on the boundary of a circular park of radius a and blinds an angle « 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 <1 a1el Ueb il Ureh bl g IR Rerd fdwg A TR Uah SeaieR g Wl 2 Sl YRA™T & Udh 31 fa=g)
B TR I o FART Heal B | A Siar AB Il UTd & % R BV o IART Hl 2, A T H $a18 ¢

O] 2acos%coto¢ 2 2asin%tanoc 3 2acos%tano¢ 4 2asin%coto¢

Ans. (2)
h .
Sol. In AABM , ~ =tanoe L 0] M
. h -
AABM ¥, i tanee. @ B (Q h
/2 \
and 3R In AOAB XT = sin % .......... (ii) = A

()and 3R (i) h=2asin % tan o

18. Let3i<e<n and /2cot6+ _12 =K -cot6, then Kis equal to :
4 sin“ 0

AT %<e<“ g qan /Zcote+%e:K—coteé, Al K a_TeR 2
sin

M1 2)—1 3o 4 1/2
Ans. (2)
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3n
Sol. 5 <0<m

1
2cot0+——— = k — cotd
sin?0

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

k-1
coto = —— or k+1=0
2
3r
Now —— <0<~ k=-1
4
k-1
= —0o<coth<-1 :T<—1
=>k-1<-2
=k<-1
; - ; < : A Y e W T (S I
19. Unit vectors 3 b ¢ are coplanar. A unit vector d is perpendicular to them. If (axb)x (cxd):g —§J+§k

and the angle between 3 and b is 30°, then ¢ is/are :
TS AL 3 b6 TAASH B | I8 WHE A § ST R THad 2 | A (éxB)x(Ex&):%?—%h%R &

adab @ 4= Bl BIr30° ®, dl ¢ B8

~2i-2j+k . —i-2j+2k 2i+j-k . —i+2j-2k
M| @ > | ©®| 3 @

Ans. (4)
Sol. (axb)x(cxd)

= [abd] ¢ - [abc] d

1. 1. 1
(31lpIsin30°cos 0) g = —i— —j+ =k

6 3 3
ool 1i-2), 2,
3 3 3
20. Let N be the set of natural numbers and for a € 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 UTehd STl 6T Tz & @0 a € N'& fofg aN dzad {ax : x e N} <=i1far 2 | afd bN ~cM =dN g,
b, c,d1 ¥ L UTqHd TN g AT b eI ¢ HT HgaH FHgaca 18, a d SRR 8 ¢
(Hhb+c (2) max {b, c} (3) min{b, c} (4) bc
Ans. (4)
Sol. aN={ax;neN}
.. the set contains the elements which are multiple of 'a’'
<. T S 3aId XEdT § a1 'a' B U B
also, AT - N~ CN =dN & HCF(b, ¢) = 1
.. dN are elements which are multiple of 'b' & 'c' both as b & ¢ are co-prime
. AN 3fad 2 S 'b' 3fiR '¢' Il b YUIST § R b 3R ¢ 3T WA 2 | WWW.examrace.com
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21, Letf(x) = (x+1)2—1, x >—1, then the set of {x : f(x) = F'(x)} :

(1) contains more than two elements (2) is an empty set
(3) contains exactly one element (4) contains exactly two elements
AT f(x) = (x+ 1)2 =1, x> -1 2, a1 Fg==3 {x: f(x) = F-1(x)} :
(N # 31 ¥ 31fd erauq 2 | (2) v R Tz 2 |
(3) ¥ dad U I B (4) H BI a7 37U B |
Ans. (4)
Sol. f(x)=(x+1)>-1
fx) =" (x)
= f(x) =x
x+1)2-1=x
xX*+x=0
x=0,-1
22, The locus of the mid points of the chords of the parabola x2 = 4py having slope mis a:

(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

AT X2 = 4py B Siarsdi, el a1 m 2, & |2 fagall a1 fawg uer
(1) & gd 2 e &= g fag = den 351 |2pm| 2 |

(2) TH Y@M & Sl x-31eT & TR B TAT ST [2pm| &l I W B |

(3) TP X@T & Sl y-31eT & FHIAR 2 1 S9Y [2pm| &l S W B |

(@) y=mx, m=0 & FHGR W g 0 399 [2pm| & g W 2 |

Ans. (3)
Sol.  A(2pt,, 2pt?), B (2pt,, pt)
ty+t
= % .......... Q)
mid point of chord AB
Sitar AB @1 Heg fd=g)

2 2
auk)s[pa1+¢2x99léiEL}

p
h= p(t1 + t2)’ k= E ((t1 + t2)2 - 2t1 tz)

h=p@2m)
X =2pm
. L . . L

23. 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 . . .
Ife wHemoT xip xiq r @ o aRAToT #§ w7 de fawa ol & B, @1 el & U ®
1 1 1

(1) -5 (* -a*) (2 (P +?) (3) 5 (* -a?) (4) -5 +a%)

Ans. (4)
1 1

1
Sol. = -
r

+
X+p X+q

rx+p+q)=(Xx+p)(x+q) WWw.examrace.com



X2+ (P+q-2nx-r(P+q +pg=0
a+p=0 af=-r(p+q)+pq
p+tqgq=2r ... 0]

p+q p2+q2
== |73 |P+ad+pa=-|"

24, 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 even is 5 then pis equalto

& Afd Raapr, forad fad o &1 ui¥iaedT p, 0<p <12, 9 d% IBTAl oIdl 2, 5fd db (& Jgail 9R fod

9 37 SIU | Afe Solel TV YATAT &) 61 99 819 &) urirehdl %%\',Eﬁp%:

M3 2 3 ® 3 “
Ans. (3)
2
Sol. (1-pp+(1=-pPp+1(1=-pP)°P e =z
2
(A-pp+1+(1-p2+(1=-p* .coco...... )= %

1 2
(1_p)p 1_(1_p)2 =§
5(p-p?)=2@2p-p?

3p?-p=0
pEBp-1)=0
20 1
P=573
48 47 46 2 1 51 1 1 1
28 AL A0 L S L L - :
25 M o3 34 a5 T 4849 T 2950 2 [+2+3+ +50]’”"3”“‘1“6"5'
48 47 46 2 1 51 1 1 1
A LA S S L L, s TR Y
M 334 a5 T Tas4e T 4980 2 [+2+3+ +50]’%\'EﬁK E
1
(12 2)-1 3) Y ®1
Ans. (2)
49
50-r
Sol. 2=§r(r+1)
U
s r(r+1) r:2r+1
=(50)

(32 3-3re(a)] - [rr e ras]
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26.

Ans.
Sol.

27.

Ans.
Sol.

28.

Ans.
Sol.

If f(x) = (x=p)(x-q)(x—=r), where p < g <r, are real numbers, then the application of Rolle’s theorem on f

leads to :

I f(x) = (x— p)(X = Q)(x=1) B, TEf p<q < rI=<fId g &, a1 f R A & gHT & JguaT J A 2:
(M (P+q+n?@r+rmp+pg) =3 (@) (p+q+1)?=3(qr+rp+pq)

(3) (p+q+1)?>3(qr+rp+pq) 4) (p+q+1)?<3(qr+rp+pq)

(3)

fx) = (x-p) x-q) (x=71)

f(p) =p@=f(=0

so Rolle's is applicable in (p, ) and (q, r)

ey (p, q) 3R (q, ) § I THT A B

fF)=X-g x-N+X=-p)X-nN+XxX-p)(x-9)=0
X2-2(pp+q+nNx+qr+pr+pg=0
D=4(p+q+n?-4x3(qr+pr+pq) >0
(P+q+1?>3(pq+pr+rp)

Sum of the last 30 coefficients of powers of x in the binomial expansion of (1 + x)%is :

(1+x)% 3 fgue UER ¥ 21f<8 30 U=T & x @ °1dl & oDl &I AT 2

(1) 258 (2) 229 (3) 228 (4) 259 _ 229
M
(1+X)%=9C +%C x +9C X2 +....... + 2¥C, X2 + 59C_ x¥ + ... +59C_x*
put x =1
259 = 5QC + 5QC + 5QC + ...+ 5QC + 5QC + ... + 5QC
259 = 59C0 + 59C1 + 2 + 5QC +2599c: +30 + 5QC %
59 57 ¥ e 20 EPRLIRTITRI 50
= 259 = 2k
= k=2%

z(1-2) .
Z(1+2)

If zis a complex number of unit modulus and argument 6, then the real part of

z(1-2)
Z(1+2)

Ife z v aftasy Tean g R A1die 1 8 e wivne 0 8, a BT gRdfdd 9T 2

0 0 0 0
Mm2 00525 (2) 1+ cos= 3)1+sins 4) -2 sin2§

2 2
4
|z =1,z7z =1 &z=cos6 +isind

z(1-2) z-1_(cosO—1)+isin0  (c0s0 +1) +isin®
Z(1+2) Z+1  (cosb+1)—isin®  (cosO+1)+isind

(cos? 0 —1) —sin® 0 +i(cos0sin® — sin® +cosOsin 0 + sind)
- (cos0+1)% +sin?0

z(1-Z) cos?0—sin?0-1
Real part of = =

0
= = _2gin2 —
(1+2) 2+2cos6 2sin 2

IS :
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29,

Ans.
Sol.

30.

Ans.

Sol.

Let p and q be any two propositions.
Statement1: (p —> q) <> q v ~pis atautology.
Statement 2: ~(~pAQ) A(pVv Q) <> pis a 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.
AT p TAT q BIS QT A1 & |

FUE1: (P> Q) <> qv~p TP TS 2 |

BUT 2:~(~pAQ) APV Q)< p TP BTN 2 |
(1) BT 1 39T 8 TAT HAT 2 T 2 |

(2) F 1 AT HF 2 & T & |

(3) FAF 1 TAT HAF 2 THI 3R & |

(4) FUF 1 T B TAT HAF 2 3T 8 |

)

S1:(p—>q) < Pv~q)=(~pVvQq) < (~pvVvq)=tautology so S1 is true
S2:~(~pr@) APV <P
=pv~)ApvPv~ AQp=pvqgcp
true when p is true & q is false

p I 3R q TTerd &

S2is incorrect

S2 Tad &
17 a b
In a AABC, if } g 2 =0, then sin?A + sin?B + sin?C is :
) 1 a b
U% AABC #, afe ] g 2 =032, dl sin?A +sin?B +sin2C & :
3J3 9 5
M — @ 7 (S @2
()
1 a b
1 ¢ a_,
1 b ¢

1(c?—ab)—a(c—-a)+b(b-c)=0
a2+ b?+c2—ab-bc-ca=0
a=b=c

. sin%A + sin?B + sin?c = 3sin?60° =

33
2
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PART-Il (APTITUDE TEST)
YHT-11 (31fAmfar Tieron)

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

fAder (v. 31 9 u. 33. & fom)
IR TRl W H DI amepfc &1 75 U9 frepfa &1 X - X & afda gdor ufafer g 2

Problem Figure / g9 3mafa Answer Figure / SR 3@

1 AT TN ]

P & =
31. 4N ’ 7
5 oy \\ /T
X ST :
M @ ©) @

sol. (3)

" T/
32 RS o KRR
Fa. | § v

M @ &) @
Sol. (2
33.

M @ &) @
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 (v. 349 v. 35. @ fem)
T i W (P a9 b1 WRId 53U Q@ AT 2 | SR il § I gHET WEl Sl g3 UgANY |
Problem Figure / g9 3mdfa Answer Figure / SR 3@

www.examrace.com



34, % ! '
/
Q) 2 3 (4)
sol. (1)
N4 | e
Q) ¥ 3 4)
sol. (2

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

fAder (v. 349 v. 35. & fem)

SR MG | & B MR DI A T2 Sl # & | 7% (sequence) IRT &l SIT?

Problem Figure / g9 3mdfa Answer Figure / SwRR 3Tidsfad
A\ ? >
36 X ’
: P2\

(1 ) 3) 4
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 ?

fAde (v. 379 ¥. 38 & fo)

3-D U gfd Pl Gid IR, Sk MGl § | 981 g3 S |1 8 ?

Problem Figure / g9 3mdfa Answer Figure / SwR 3@
. 1 - .
*f L ) £ ' . s S
37. 1:_, 11"% ~ ;/;f
- ] - m
M @ ©) @
sol. (4)
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38.

Sol.

39.

Sol.

40.

Sol.

41.

Sol.

4

)15
4

@) 13

)14

@ 1

@

®3)12

3)15

)12

"

©)

@

@ 11

@17

4)14

www.examrace.com



42,

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

43.
113 @) 15 (3)16 @) 14
Sol. (3)
44.
113 @) 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 3R 46 & fom)
Hra & 71 SR il § ¥ ve rpfar A9 R e § 99 w9 W ued ngfa 7 W 7 | a9 7, gf
Problem Figure / 9¥1 3mafa Answer Figures / StR STt

\}/K% /\\
H) ”""3 3
45. =l

M é @ ﬁ ©) & @ 47 www.examrace.com

Sol. (2




46.

@ < @ A ® @

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: (99 Q. 47 9 48 3 forg)
T AT H a¥gall BT HWI g fa@rar a2 | AR @ faen § <@d gy SR shfadl § 4 gHHT 9el ey

CEERECIRI
47.
e 1] ]
M @
P
[ Fﬂ | [] H
&) @
Sol. (4)
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48. ‘ @¢

M @
{1 1E o I I [ 1
) @

Sol. (3)

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

fAde: (9 Q. 49952 % fom)
e & E ved gl § W MR a4 |

A
49. \U\ \l\j\]\ /

(1
@ (3

Sol. (4)

50.

M @

Sol. (2

www.examrace.com



51.

(1 @
Sol. (1)
52,

(1 @ (3) @
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: (9 Q. 49952 % fom)
3-DYU¥ M@ H T avg B fC@rn T g1 sHS 98 U AU SR @ A 9 ggEng |

(M @ 3 @
Sol. (3)
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Problem Figure / wea 3

g
(ﬁ

M [: @

sol. (4)
55.

) — ©
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 : (ueq 56 3R 57 & o) |

U% epfd H fbell avq 1 SR g2 faxgrar 1 8 | AR @ faw § qwd gU SR il H A SHET el 4

CEORECIIBI
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Problem Figure / wea 3

AN

56.
M

Sol. (2)

57.
M

Sol. (1)

Directions : (For Q. 58 and 59).

@)

@

©)

@)

[T

4)

4)

[

How many minimum number of straight lines are required to draw the problem figure ?

fader : (uea 58 3R 59 & for) |

A &) T2 U TRl B M b U BH W HH, fha el vl 31 snaggedr g ?

Problem Figure / e 3@

58.

(1) 21
Sol. (2

)18

3)19

@) 20
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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 : (ueq 58 3R 59 & o) |
3-D U gl H U o @ g3 Bl fa@man R g | AR Y e 4 <@d gu sHe Wl W g3 Bl SR
SICARRIR S IEC ISR

Problem Figure / e 3mafa

g
lg,

L] M T
® |7 @ 1M ®) B @ =

Sol. (2

7

ol

Nl BEER q E i
L “J @) @) @)
, Ww.examrace.com
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Sol. (2

62.

M @)

Sol. (4)

B A

Sol. (4)

©)

©)

4)

4) B

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

below ?

fAdw : (9. 64 3R 65 @ fa) : Fi <& 1 ywm srpfa § Byell @ o @@= fbad €2

Problem figure/sea 3mpfa

AV,

64.
(114 )12
sol. (2
me @ 1
sol. (3)

(3)13

®3)12

41

)10
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66.

Sol.

67.

Sol.

68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

72,

Sol.

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

(1) Brown (2) Pink (3) Purple (4) Orange
et @R et 0 BT S H ™ | I« Ao (secondary) 31 e 2

Ok (2) T (3) S (@) =
@)

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

I NEE ARG § M Bl SR 20§ S=o¥ WR W R 91 SIdm 8 2
(1) Fifd g SR faen § 9wy fa <@ 2

() I f&71 I & A AT 9= B forg

(3) BT B ATl Pl e @A | AdA B fory

(4) 9r71 o1 v 99 39 BT & AT 9 B fag

2)

Fatehpur Sikri was built by :

(1) Shah Jahan (2) Jahangir (3) Akbar (4) Humayun
HABYR I DI TR oA

(1) 2ewEl = (2) STER = (3) R (4) g 7
)

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

STH 9 DI T Wl 8l @ ?

(1) TRA 3R &I - STHAHR (2) TRH 3R 79 - T8

(3) %1 3R 1 -aTard (4) ¥dreT (Temperate) - e

)

Which one of the following is a sound reflecting material ?

(1) Fabric (2) Thermocol (3) Jute cloth (4) Glass
FTH ¥ BT, s Wydat ueref g ?

(1) FaST (2) TR (3) THT & FHUST @) ®ra

)

Buckingham palace is located in :

gfped Yo Faf Rea 7 ?

(1) Singapore (2) Paris (3) London (4) Geveva
gfped Yo Fal Rea 7 ?

(1) RgR & (2 e # (3) dieaT # (4) Si=ar H
d)

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
AT 7 ?

(1) 579 T2 & |z feadl SR Aegq@ el @ (2) U 819 3

(3) U TRE BT IMMHR (4) TP T H S @1

(1)
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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
AR BT F4 & forg, fr=mifdd 4 & S yated U= Jo 3MHR H A el fBd1 S Fdbdn ?
(1) ITge (2) weTTg U (3) s¥Tee (4) HERET (eXTze)
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 A PIF-91 IRGHR T B ?
(1) <T5T Xare (2) IT=T ') (3) TH.Um. g4A (4) THIY DI
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
fFeifda | & SF-91 Gz A T8 @1 ?
(1) 77T - 10 SHHT wIe (2) I HIR®I - Tiesd e faw
(3) AIfRTE - |I3C KA (4) T - foifd aRan
Sol. (4)
76. Lotus Temple in Delhi was built by :
(1) Muslims (2) Jews (3) Jains (4) Bahais
faeell &1 died Afex f&d g+ a1?
(1) gaferdi = (2) Tgfedi =1 (3) Siferai = (4) IrEgAi =
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
frifdd § & SIH Tz 0ol 81 WIar?
(1) SeIPR - el %)) Wﬁﬂtﬁ‘c{
(C) IRvRil-gTe (4) SRR
Sol. (4)
78. Green architecture is promoted these days because :
(1) Greenis a good colour (2) It costs less initially
(3) It is environment friendly (4) It lasts longer
39 fa=1 BRT argaden 1 ieare e Sirar 2 w®iifd
(1) BT TH 3BT T 7 (2) 3T M § BH W Bal @
(3) I8 TR & oA 2 (4) T8 TR TF Fdl 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
ferifdra H 3 I A= Wl 81 Wrl?
(1) grdra Srdy Bl Ridgs — gy (2) G - HENRI Y
(3) 3TrSiT 1 u=d - J AT fapol (4) T - ORIV - STerary R
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
ferifora Sfat A & BI=r &y faRies 7 2
(1) IEHS! & BH F 991 AR (2) RATHL BH ¥ g9 SHRA
(3) IR AdH+ dTell $el BT SR B SART 4) € & B9 9 I 3HRA www.examrace.com
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Read the following instructions carefully

Aot RAdes am 9 o

10.

1.

12.

13.

14.

16.

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 (V4) 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.

TRIefreff BT et GRADT SR TR U3 (T-1) TR aAifesd faeron
Al /&1t et @Wige 99 QD WA R

TR UF B Y2 W Aawvr foraq /sifea w1 & forg dad
M /Pl dfet @rge U BT FIIT BN |

1T YRAIDT/ITR 9 R FEiRT Wi & arefar qRieedf s
AP 3T FEl el o |

TAF Ted @ ol 3 I TR el # & dad v fadey &
gl

TAF TAd SR F oy 39 97 & forg feifa gt ol 3§ 9
TP AT (V) IF B AT H § FIe fow A | 9y SR
T {5 e &1 PSSR A8 R T 2, @ FA AW H F B
b TE P TG |

HieT GRRIDT UF TR I BT EYE D TN B Rl fmd 9
gfRfRrfa 3 (@aet wer gRAa®! vd SR T & wad §
B Regfd ®1 BrSHR), TAY Wiel JRAPT Iuae T1 Bl
S |

TR 9H R B3 A G B A1 forars a1 wm, wien gRaaer 9
iR sve 1 f5 <% & @ forg S’ gR1 AMifed &, )R &
BT SIQ | U8 SR Hedd Y6 WR T Bl SR iR gRee &
FAHTH IS W TE T

T T B9 R, Wieneff we1/ge vt 9 4d SR U5 F
FRIeT 1 orawa A9 < | gleTell 3 T 59 e gRaae! B
o S Hehd B

98 9 R g% qendi Fee B o vaw Fie fawg |

Fefer 1 RS @l foR egafa & o= @18 a<eneif s
I 7 BIS |

BRI FRlers BT oo SR 93 Ay A vd suRefd oo
TARI EIRER 5T a1 18 wieneff wen gfa 78 eied | Il
BT odlemell <1 g% AR SuReIfd B W EwIeR e fBU
TE A AW fF SHT SR uF @ dern & 9 g
e FART Aol 3 A1 S | oRiedeff o 91 g1l B SIS B
e SuRerfy o3 # faw 1o o wR s @ |

goTTS 1/ B eTd UR®eTd Ud AIHTge BT, UK e oI
for) Serareif=s SUBROT BT AT afSid & |

Ttert Efct ¥ 3Rl & fog weneft Siva /A€ & afY
va fafmi & ogarR 2rm |

forei +f1 Rerfy 31 ot R dom STR 95 @1 B W AW
31T &1 fopan Se |

Tenefi g1 o¥len wer gicl/H WY B @ e fawd i
TR W ga wrnll, gfea @ sxafei@a, sre st afH,
YoR, Aiarsd B A1 fsft ft 9pR & saaeifAe Susl @
& o wpR A wrnlt B @ SR @ ST FA 3 sl
w8 21
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