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PART-I (MATHEMATICS)

abec
1. If a plane meets the coordinate axes atA, B and C and AABC has centroid at the point G [E’E’Ej ,thenthe

equation of the plane is -

AN
b

Xy z 3 Xy z 2 Xy z 1
—t=+—== —t+I+—== —t+=+—==
@ 2 3) a b c 3 ) a c 2

z_2
c 3 a b c b

X
w5t

Sol. (2

Centriod oc+0+0_ a
entrio 3 =3

. 3b

Similarly = —
2

_ 3
T
Equation of plane is -
x, Y.z _,
o

B c

+—+

o | x
o<
O |N

_3
)

2. The latus rectum of the conic section 9x?+4y>-36 =0 is : -
@9 (2)1/9 (3)3/8 (4)8/3
Sol. (4
Ix?+4y?=36
2 2
X"y
—_— = 1
4 9
a?=4 b?=9
2a®  2(4)

length of locus rectum is Yy = 3 =

w| oo

3. The area of the region bounded by the curvesy=1-x2,x+y+1=0 andx—-y—-1=0 is -
)3 (2)10/3 (3)7/3 (4)8/3

Sol. (3
Required Area

1 1 /\”Q
=2J(l—x2)dx + 2| =x1x1 ¥
; 2

x3 '
=2 X—? +1 -
0 Ex
o
:2(1—1j +1:i +1= L
3 3 3
4. tan9° —tan27° —tan63° + tan81° is equal to :
(1)1 (2)4 (3)0 1
Sol. (2

tan9° —tan27° — cot27° + cot9°
_ (sin9° cos9°j_ [sin 27° c0327°j

+— +—
cos9° sin9° c0s27° sin27°
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Sol.

Sol.

2 2

2sin9°cos9° 2sin27°cos27°

2 2
sin18 sin54

2 2

Sl

4 4

- 8(i(£+1>j— (B
5-1 5-1

=2(2)=4 Ans.

Statement - 1 : The equation | x | + |y | = 2 represents a parallelogram.

Statement - 2 : Linesx +y=2and x +y =— 2 are parallel. Also lines x—y =2 and — x + y = 2 are parallel.
(1) Statement - 1 is true, Statement - 2 is false.

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

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

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

@

(0,2)

(2,0)

(-2! 0)

(0,-2)

I x[+]yl=2
represent parallelogram
linesx+y=2,x+y=-2 areparallel also linesx—-y=2 ,—x+y=2 are also parallel

nl2
Imin (sinx , cosx) dx , equal to :
0

(1)2+42 2242 3) V2 @) 2-42
@

nl4d nl2

jsinxdx + Icosxdx

0 nl4

= (~cosx);'? + (sinx)%/a Ol F /2

5y ) e
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7. Let O_A: =a, & = 2b+10a and &5 = b where O'is the origin. If p is the area of the quadrilateral OABC
and q is the area of the parallelogram with OA and OC as adjacent sides then p is equal to -

(16-p @ (3) 6q (4)a/6
Sol. (3
4B
“ | (2b+10a)
...'.A

Area of parallelogram with OA and OC as adjacent sides = ‘OA x OC

q= ‘éxB

Area of quadrilateral OABC is
= Area (AOAB) + Area of (AOBC)

‘%(ﬁx@)+%(6§x&i)‘

_ % ‘5.><(26+105)‘ +% ‘(2B+1oé) <b
= ‘aXB +5 éXB
p= 6‘5)(6‘
p=6q
el e ¥
. X4 X7 X10 | .
8. If X, X, X,y ..., X5 @re in A.P. then the value of | © € e is -
eX7 eXlO exl3
@9 (2) 27 3)0 41
Sol. (3
Xpy Xpy Kgy veens , X, arein AP,
= X =
x,=a+d
X,=a+2d
X,,=a+12
Now
exl eX4 ex7 e? ea+3d ea+6d
eX4 ex7 exlo - ea+3d ea+6d ea+9d
ex7 eXlO eX13 ea+6d ea+9d ea+12d

1 3d e6d

e
—ed ea gn e3d e6d e9d
eGd egd e12d

(moultiply c, by e* then ¢, and c, are identical we get zero)
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Sol.

10.

Sol.

11.

Sol.

12.

Sol.

X—> 00

X+1

i X +1 3
The value of o and B such that ;M —axX=2B| = 5 are:

Qa=1,p=-34 (Qa=-1,p=34 (3 a=1,p=-5/4

®
im ((x* +D-ox(x+D)-2p(x+1) | _ 3
o x+1 T2
lim (- a)x® +(-a-2B)x+(1-2p) | _ 3
= o X+1 2

Limit will be exist

3
= 1-a=0 and—oc—2[3=5

The function f(x) = xe™> has :
(1) amaximum at x = -1
(83) aminimumatx =1
©)
f(x) = xe
f'(x) = 1l.e*—xe™
=e*(1x)=—-(x—1)e>
for maxima and minima
+ _

1
atx =1, it has minimum value

(4) a=-1,p=5/4

(2) neither maximum nor minimum atx =1
(4) amaximumatx =1

Area of a triangle with vertices given by z, iz, z + iz, where z is any complex number is :

@2|zF @0 @ 3 12F
@
iya Bztiz
C(iz)
2
ol >X

Area of Rectangle OABCis=|z]|.|z]|=]z[?

4|z

The acute angle between the tangents drawn from the point (1, 4) to the parabola y? = 4x is :

(1) n/4 (2) n/6 (3) n/2
)

(.

(4) /3
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Parabola y? = 4x

. 1
tangent equation y = mx + o

pass (1, 4)

1
4=m+ —

m
m2—4m+1=0
m,+m,=4
mm,=1
Angle between tangents

m, —m, 4 -4
l+mym, 1+1

tan6 =

243
:tanez(T\/_ =3

= 0=m/3

13. A committee consisting of at least three members is to be formed from a group of 6 boys and 6 girls such that
it always has a boy and a gir. The number of ways to form such committee is -
1)22-27"-35 (2) 2*2-27-13 (3) 2 -26-35 (4) 2*2—-27-35

Sol. (4

Number of ways to select atleast three passons

= Total — no selection — 1 person selected — 2 person selected
=2%-1-12-"2C,

=212-79

Required ways = 2 -79 —[°C, +°C_ +°C, + °C, + °C_ +°C, ]
=212-79—(2"-44)

=212-2"-35
1-x*, x<-1
14. If f(x) = XX then the derivative of f(x) atx =—1is -
2X+2, x>-1
1
D3 ()2 30 @ 5
Sol. (2

2
) = {1—x , X<-1

2x+2, x>-1
atx =—1, itis continuous
-2x, x=-1
f'(x):{ 2, x>-1
= f'X)=2 Ans.

-2 _ 1
15. Shortest distance between z-axis and the line X3 = y25 = Z+5 is -
11 1 11 i
@ 13 @ 73 (3) 3 @
Sol. (1)
Equation of z-axis x-0 _y-0_2z-0
| o 0 " 1
b=k
: -2 y-5 z+1
and line T
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16.

Sol.

17.

Sol.

18.

d =3i+2j-5k

xd = 3j-2i
| @€-a).bxd)| (2i + 5] —k).(=2i + 3)) o1
SD= |bxd| 3 E)

Statement - 1 : ~ (A <~B) is equivalentto A< B .

Statement - 2 : Av (~(A”~B)) a tautology.

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

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

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

Statement - 1 :

A B ~B AosB |Ao~B|~(Ao B)
T F T F T F
F T F F T F
T T F T F T
F F T T F T

so statement - 1 is true
Statement -2

Av (~(A"~B))

Av(~A vB)
=(Av~A)vB

=tvB

=t

Statement (2) is true.

X

2
Statement - 1 : The function f(x) = x2e™" sin| x| is even.

Statement - 2 : Product of two odd functions is an even function.

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

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

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

©)

2
Statement-1: f(x) =x2e™™ sin|x|

f(—x) = (—x)ze_x2 sin| x|

—X

f(-x) = x?e ? sin | x | = f(x)

even function , statement-1 is true.
Statement - 2 : let f(x) and g(x) are two odd functions and f(x) = f'(x) g(x)

h(=x) = f(-x) g(-x)
h(=x) =f(x) g(x) =f(x)

Statement - 2 is also true. but it does not explain statement - 1

If the mean and standard deviation of 20 observations X, X,, X,, ...., X, are 50 and 10 respectively, then

20 )
in is equal to :
i=1

(1) 2600 (2) 2510 (3) 50200 (4) 52000
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Sol.  (4)

X=50
S.D.=10
(S.D.)*=100
YXZ
100 = L —(X)?
5 -
X7
-2 =1
20 500 =100
SX’ =52000
19. If the sum of the coefficients in the expansion of (x+y)"is 2048, then the greatest coefficient in the expansion
is :
(1) #C, (2)*C, (3)*C, 4)uc,
Sol. (3
(x+y)" = nC X" + nC X"y + ...... +nCy"
putx=y=1

2"=C,+C +C,+ ... +C_ =2048
2n=2"=n=11
greatest coeff. in the expansion of (x+y) is

11C0
X2 2
20. Letf: R — R be defined as f(x) = I 71 dt. Then the curve y = f(x) is -
0

(1) a hyperbola (2) an ellipse (3) astraight line (4) aparabola

Sol. (4
1.2 .2
X"+t
f(x) = ! St

:

x? t°-4 4
+ + dt
2-t 2-t 2-t
1

2 1
=% [in@-f; - (%+2t} - [4mE-v);
0

5
=—x2((n2) - >t 4/n2

5
f(x) = x3n2 — E+ 4/n2 =y

This is equaiton of parabola

21. Let p, q, r be real numbers such that p + g + r # 0. The system of linear equations

X+2y—-3z=p

2x+6y—11z=q

X—2y+7z=r

has at least one solution if :

(1)5p+29g-r=0 (2 5p—2q-r=0 (3)5p+2q+r=0 4)5p—-2q+r=0
Sol. (2

X+2y—-3z=p

2x+6y—11z=q

X—2y+7z=r
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1 2 -3
D=|2 6 -11

1 -2 7
=1(42-22)-2(14+11) -3 (-4-6)
=20-50+30=0
p 2 -3
D, = (r:| 62 —711 =p(20) — 2(7q + 11r) — 3(-2q — 6r)

=20p-14q—22r+6q+ 18r
=20p-8q—4r=4(5p—-2q-r)

If D, = 0, then there are infinite solutions which confirm at least one solution.
S 5p-29-r=0

22. The equation of a curve is given by y = f(x). where f"(x) is a continuous function. The tangents at points (1,

T

f(1), (2, f(2)) and (3, f(3)) make angles % '3

and % respectively with the positive x-axis. Then

3 3
If'(x) f(x)dx + If"(x) dx is ;
2 1

(1o 21 (39— 5 (4) e
Sol. (3

3 3
I £1(X) F(X)AX e () + I £ (X) AX eoveeen. 0,)
2 1

3
I, = f(x)? E - J.f'(x) £(x)dx
2

l,= (F(3))° - (F'(2)* -1,
21, =12 (y/3)2 =-2

| =-1
L=f(x) |2=f(3)-f(1)
1
l,=1- ﬁ
I+ :—1+1—i:—i
1 2 \/g \/5
23. Consider the folowing relations

R, ={(x,y) :x, yare integers and x = ay or y = ax for some integer a }
R, ={(x,y) : x, y are integers and ax + by = 1 for some integers a, b}
Then

(1) R, is an equivalence relation but R, is not

(2) R, R, are not equivalence relations.

(3) R, R, are equivalence relations.

(4) R, is an equivalence relation but R, is not
Sol. (2

Relation R :

() x=axfora=1 .. reflexive

(i) x = ay
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1 .
= y=—X = amay nhot be integer
a

. not symmetric
so R, is not equivalance

Relation R,:ax+ax=1 = 2ax=1

1 . . . .
ax = 5 not possible so R2 is not reflexive so not equivalance

24, If x2— 3x + 2 is factor of x* —ax? + b = 0, then the equation whose roots areaand b is :
(D x2+9x-20=0 (2)x2+9x+20=0 (B)x2-9x-20=0 (4)x2-9x+20=0
Sol. (4

x2—3x + 2isfactorof x*—ax?+b =0
butf(x) =x*—ax?+b
x2 — 3x + 2 is a factor of f(x)

~f(1)=0

=>1l-a+b=0 = a-b=1..... (i)

also f(2)=0

16-4a+b=0 =>4a-b=16........ (ii)

(i) — (i)

3a=15

a=5

b=4

. x2—9x + 20 is the desived equaiton
25. If P(A) =0.4, P(B) = 0.6 and P(AnB) = 0.15, then the value of P(AJA'UB") is

10 1 4 5

@ 17 ) 17 ) 17 “) 17

Sol. (4

P(A) = 0.4 = P(A) = 0.6
P(A U(A'MB'))

P(AJA'UB') = P(A'UB')
P(A)-P(ANB) 4-.15 25 5
- 1-P(AnB) "~ 1-.15 T 85 ~ 17
26. Statement - 1 : If f(x) = e*"*3  then Rolle's theorem is applicable to f(x) in the interval [1, 3]

Statement - 2 : Mean value theorem is applicable to f(x) = e*"*3 in the interval [1, 4]

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

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

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

(4) Statement - 1 is true, Statement - 2 is true ; Statement - 2 is not a correct explanation for Statement - 1.
Sol. (4

f(x) = M3 js continuous and differentiable V x € R.

so mean value theorem is applicable.

Also f(1) =f(3). So rolle's theorem is also applicable.

27. If a and b are such that a sin6 = bcos6 for 0 < 6 < n/4, then a_E + 1/% equals :
a+ -

2sin® 2c0s0

2
(1) v/c0s 20 2) 1/c0s 20 (3) 2cos0 ) /c0s 20

@
[a—b  [a+b 2a 2
+ = =
a+b Va-b  [a2 _p? \/ b2
1—

Sol.

a2

2 2c0s0
" Vi-n’e  Veos2o
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d .
28. If y(x) is a solution of the differential equation Y +3y =2, then lim y(x) is equal to -

dx X—0
1* 2 2)1 3)0 4 3
3 2 3) 4 35
Sol. (1)
dy dy
2 43y =2 —2 = |dx
dx+y :J2—3y I
—n(2 -3y)
= 5 =Xt*c
= /(2 -3y)=-3x-c¢
2_e—3x e—c
=2-3y=e¥. e° =y= 3'
lim - lim 2-e>.e* _ 2
X%my_XHw# )

29. Let Aand B be two 2 x 2 matrices.

Statement - 1: A(adjA) = |A| L,

Statement - 2 : adj(AB) = (adj A) (adj B)

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

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

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

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

adj(AB) = (adj B) (adj A)

so statement 2 is false

30. The equation of a circle of area 22r square units for which each of the two lines 2x +y=2and x—-y=-51is
diameter is :
(D) x2+y?+2x+8y-5=0 (2)x*+y*—2x+8y-5=0
B)x2+y?-2x-8y-5=0 Q) x2+y?+2x—-8y-5=0

Sol. (4

n2=22n = r2=22

solving2x+y=2 andx-y=-5

we get centre of circle as (-1, 4)

So equation of circle is (x + 1)2 + (y—4)2 =22
= X+y?+2x-8y—-5=0
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PART-Il (APTITUDE)

Directions (For Q.31 to 35)

The 3-D problem figure shows the veiw of an object. Identify its correct top view from amongst the answer
figures.

Problem Answer Figures

Ans. 2

32. 5_ ] ] \ﬂ | (1)% @] 41 J} (3)[1}_ (4)U\HJ

Ans. 1

33. I L{J(\ N [ @) @) ®) I k 4)

Ans. 1

—

34 NN J ey ) T ®3) T (4)

Ans. 1

1) ) l ®) (4)
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Directions (For Q.36 to 38)

Which one of the answer figures is the correct mirror image of the problem figure with respectto X — X?

Problem

A

Ans. 4

37, [of o)
X
Ans. 1
X
X
Ans. 1

Directions (For Q.39to 41)

Answer Figures

|
o SO\ TN -

< (4)

1)

VR R/,

747

(4)

Which one of the answer figures will complete the sequence of the three problem figures?

39.

Problem

h?ﬁ , ? ) @

Ans. 1

- @ . ./ @' ? ] o

Ans. 2

41, NW

Ans. 4

Answer Figures

) ®3)

T

(4)

S

Fan

iy

NN AN
) 2 & r y) ) é[ | @) @J )

< S %ﬁ ©) wP @ }k
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Directions (For Q.42 to 48)

The 3-D problem figure shows the veiw of an object. Identify its correct front view, from amongst the answer
figures, looking in the direction of arrow.

Problem Answer Figures

- N ; N
b \ Pa \ N\ // ;
(1) H D [ (2) ‘l 1 | _-! !| (3) !—1 —r (4) D ﬂ

Ans. 1

) | J @) ' 3) (4)

43,
Ans. 3
/
44. [\\\Lj, 1) ) ) (4)
P
Ans. 4

8 0 ¢
48. M) ) 3) J (4)

]
“\\\ e
N | an

Ans. 1
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D, , - e
© \\[/f e ] s B S

Ans. 4

@) @ \ﬁ; (3)" 4)

47.

Ans.

48. (1)[ ] 2 2 3) (4)

1 J

Ans. 2

Directions (For Q.49 to 53)
Find out the total number of surfaces of the object given below in the problem figure.

Problem

ﬁ( // &

49 { [ /'\ j_',',f1 (1)18 (2)20 (3) 17 (4) 19
. 1 0r

‘yw;U-J (1) 14 2)15 3) 12 4)13
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l- o /,<\
51. A 113
~ 1,1\' \ \
Ay
Ans. 2
52. (1) 15
Ans. 4
53. ()13
Ans. 2

Directions (For Q.54 to 55)

Find the odd figures out in the problem figures given below :

54. (2)(:\'

Ans. 1

5. M) f—, |\ @t
A oo X o

Ans. 4

()14

2) 16

)12

®3)

(3) 11 4)12
(3) 14 4)12
3) 15 (4) 14
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Directions (For Q.56 to 57)

How many total number of triangles are there in the problem figure given below?

Problem Figure

56.

(1) 18 (2)17 3)14 (4)16
Ans. 4
57.

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

Directions (For Q.58 to 60)

Which one of the answer figures shows the correct view of the 3-D problem figure, after the problem figure is
opened up?

Problem Figure Answer Figure

]

58, M\ @ i_ ; @Sl ©1 o ﬁE

]

[ ]

i
[
[

[

[

l
[T1]

L]
L]
[11

L]
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[ ]

-

— —

60. (1)4_,\? (2)£_/#| (3)';NH% (4)Ci\—

I
[T

[
1

Ans. 3
Directions (For Q.61)

How many total number of squares are there in the problem figure given below?

61 . " ‘I";’ N

(D19 (2) 20 3)13 (4) 16
Ans. 4

Directions (For Q.62 to 63)

The problem figure shows the top view of an object. Identify its correct front view, from amongst the snwer figures.

) A

..,,__h/- i \\ ! \
62. k )) 1) :&j ) 3) (4) £3
Ans. 3

63. (1) m (2 3) (4)
Ans. 3

Directions (For Q.64 to 65)

One of the following answer figures is hidden in the problem figure, in the same size and direction. Select, which
one is correct?

AN

64.

@,/ 7] 3) Q (4) Q

Page # 18
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65.

Ans.

66.

Ans.

67.

Ans.

68.

Ans.

69.

Ans.

70.

Ans.

71.

Ans.

72.

Ans.

AN @ ® /-~ @ /

Who was the architect of Sansad Bhawan, New Delhi?
(1) A.P. Kanvinde (2) Alvar Alto (3) Charles Correa (4) Herbert Baker
4

Which one of the following is an Earthquake resistant structure?

(1) Random stone masonary. (2) Mud walls.
(3) RCC framed. (4) Load bearing brick walled.
3

What is ‘Green Architecture’ ?

(1) Where maximum green plants are

(2) Where green coloured glass is used.

(3) Where buildings are painted green.

(4) Where building material used have consumed least energy.
4

Which structural component can be built without steel reinforcement ?

(1) Domes (2) Folded concrete roof slabs
(3) Concrete beams (4) Flat concrete roof slabs
1

In buildings, which parts are responsible for maximum heat Eain?
(1) Windows (2) Chajjas (3) Roofs (4) Walls
3

Trees should be planted on which side to protect buildings from heat gain?
(1) West side (2) East side (3) North (4) North-East side
1

Cavity walls are best suited against:
(1) Rain (2) Heat (3) Dust (4) Light
2
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73. Who amongst the following is an architect ?
(1) Usha Uthup (2) Raj Rewal (3) Ravi Shankar (4) Shanker Mahadevan
Ans. 2

74. The Dome of influenced by:

(1) Stupa (2) Gurdwara (3) Mosque (4) Temple
Ans. 1
75. Which one of the following is not a matching set ?

(1) Heat - Insulation

(2) Steel - Mud

(3) Concrete - Beam

(4) Sound - Vibration
Ans. 2
76. Name the city, where canals are used for transportation channels:

(1) Venice (2) Canberra (3) Tokyo (4) Manhattan
Ans. 1

77. Tracing paper is:

(1) Opaque (2) Black (3) Transparent (4) Semi-transparent
Ans. 3
78. New Gugenheium museum is designed by:
(1) LM. Pie (2) Frank O Gehry (3) F.L. Wright (4) Charles Correa
Ans. 2
79. Horizontal sun shades are required to protect windows on which facade of a building?
(1) North (2) South (3) East (4) West
Ans. 2
80. Which is not a sound absorbing material?
(1) Ground Glass (2) Jute Bags (3) Thermocol (4) Glass
Ans. 1
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