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Mathermatics

The function f: R—R, is given by

| One-one and onto

> onto but not one-one
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4 neither one-one nor onto

f:R-R, fx)= }‘ BRI AR e
b
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(@44 f: R>R, f(x)=—2
] 1+ [x]

1 Bs-ols i e 9,

eyiel 8 e 2is-2ls el

=
5 Vis-2s 8 Bl el il
. wis-5 oL 2] 24 el 8l

If Zy 25 and z,areany three distinct complex
numbers such that iz41=1, |2, s .z3g=4,

™
argz,=argz, and arg z; =—argz) + —

then ZyZ4 is equal to :
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> Biz,

- 7
= Biz,

—_— — - 5 - i ITI'—
arg z, =argz) —wadl arg z; = arg z, 1 2

ﬁlzzzaw%:

od 2, z, 2l zy 2 2l slS e B s
HHU.:'-"_Ii é—l‘q }T E‘Qﬁl 9 :Ir 522::2r IZB::d:r

arg zy =argz) —m i arg z3 = argz; 4

o | =

2y, dl Z5Zy=

Bi

=
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- 7
= Biz,
8i
2
sy %]

If 2 is a root of ax® +bx +¢=0, B is a root
of ar? = 2bx — c=0, and the real numbers a,

b, c (a=0), are such that < «; then a root vy
of ar®+4bx +2c=0 always satisfies :

L a<y<2p
> P<y<a
g WS P

4 P<a<y

afg ax2+bx+c=0 FT TF HA 2a %,
ax2 — 2bx — c=0 1 UF He B T a1 IRA(aF
E@Hﬁa,b,c,{ab{]}"ﬂ:lm%ﬁﬁ{m dl
axZ +4bx + 2c= 0 T UF JoA v Hal T F4

2
] a<y<2p

o p<y<a

5 WEp=e

4 P<a<y
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(a>0) =i =il diclels Hvail © % el p <o
A4, dl ax? +4bx +2c=0 - 215 ol v €1
A M.

a<y<2p
o Bﬁi“}lﬂu_
y<B<a

4 B<a<y

' ] o)

If B= [ 2 D_] and A is a matrix such
-1

that A1 B=B ! and kA" 1=2B"1+1,

where k is some scalar and I is the 2 x 2

identity matrix, then the value of k is:

.

2 =1

3. 1

& 2

?lﬁi.Bz[i 'ﬂ 9T AT A SHTFR

fFA IB=B laimkA 1=2B !4 W&k
FIE AR (scalar) & 91 I, 2 2 T GHHEH
(identity) 3T=g% &, T k &1 9 © :

1, =2
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| -2 =2 A A N %
@RB={ ﬂ]w{rmalﬁw{qmﬁewa%
Ul A"IB=B 2 kA 1=2B ! {1, sl
k 518 29l wA T 21 22 Al 2154 Al dy,

dl k Al Bud 89,

If for positive real numbers a, b and c, the
system ol linear equations

x=a(y+z),y=b(z+x), z=clx+y)
has non-trivial solutions, then

P TP IR
TR T Rl o e et
3
ji
5 B
2 2

1
4.
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e YATHE Ardia®s HenH a, b 1 ¢ F
fau Ifas gHrETn fAEm x=a(y+z),
y=b(z+x),z=c(x+ y}ﬁiﬂg@ (non-trivial)
4 1,1

1+4a 1+b 1+4+c¢ %

TAE,

o
2

9 Aicldd vl a, b 24 ¢ 42, o Y
“ilszel deld x= a(y+z), y=b(z+1x),
z=c(x+y) A 4oy Gsal (non-trivial
solutions) E\F-L dl
1 1 1

} i = .
1+ 13%b 14¢ —

o
2
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7 C A{: C . Then for n=35,

Alsequal to
1 324/5

- 3125/24
3 128/3

4 625/24

AT (1+ 2" =Cy+ Cyx + Cox* + ... + C 2"
W8 C ="C, 991 (Cy+Cy)(C; +Cy)....
(C,_,+C,)=ACC,..C, @ n=5 ¥ feu
A TR E :

, 324/5
5 3125/24
3 128/3

4 625/24

QRL Y (1+x)0=Cy+Cx+Cpx2 +.... + C 2™
sl C,=0C_ 24 (Cy+Cy)(Cy+Cy)ene
(C,_1+C)=ACG,...C,, €& dl n=5 3k
A:

| 324/5

> 3125/24

5 128/3
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For .Bi{], if the coefficient of x> in the
binomial expansion of (1 +px)® and the
coefficient of x* in the binomial expansion
of (1 px)® are equal, then the value of
is :

1. 1/7
o —2/7
5 2

4 — 17

B0 ﬁ?mﬂh{l + [ﬂx}ﬁ%wmﬁﬁ
= T a9l (1 Bx)® F 598 war H 2 =
T TEL R, B FEAAE

1. 1/7
> —2/7
i

4 —1/7

B20 M2 oA (1+pa)° AL gugl [Bedueml +°
Al #4015 24 (1 - Ra)® L [guel [Braremi
Al MR HHIA L B AL Bud

.

1. /7

2 —2/7
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For distinct positive numbers a, band ¢, if
a2, b?, 2 are in A.P., then which one of the
following triplets is also in A.P.?

1 1 1
1 b ¢ c—a a-b

1 1 1

E_bcahca

1 k 1
3_‘Dia:: c+a a+b

1 )| 1
4 b+2c" c+2a a+2b

9 g arafas sl a, b a9 ¢ F
feru, afz a2, b2, 2 99 991§ B, | fr=e |
T FH | (wiplet) *ff THFE J¢1 H &7

1 1 1

r r

1. b—¢c ¢—a a-b

1 1 1

E_bcah'ca

1 k 1
3_‘biat: c+a a+b

1 1 1
4 b+2c" c+2a" a+2b
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H{uicz Aol (AP) A €, ol AlRi-usiell 54 =2

e wuide Aell (AP.) Ml )

1 1 1

r r

1. b—¢c ¢—a a-—b

1 1 1

2_‘ﬂq::ah-::a

1 k 1
3_‘blc c+a a+b

4 b+2c" c+2a" a+2b

Let S" be the sum of the first n - terms of
the series

12+2:52 4324272452 4+2:92 ¢

If sz 20 A, then A is equal to :

Note: For this question, discrepancy isfound in questionfanswer. Full Marksis being awarded to al
candidates.

Options:
1. 1851

<~ 1951

5 2001

4 2019

Question Number : 9 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1

HEAT H0T 1242524+ 32 4+ 272 4 52 4292,
% WO n W& HAMS, TGS, = 20A,
A T

Note: For this question, discrepancy is found in question/answer. Full Marksis being awarded to all
candidates.

Options:

1. 1851

www.FirstRanker.com



:l :1 FirstRanker.com

Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

5 2001

4 2019

LS Agl 124 2524 32+ 2272 452 + 2924 ...

AL M2 n YElAL HRAUALS, B, s Sy= 20 A

€1, Al A=
Note: For this question, discrepancy isfound in question/answer. Full Marksis being awarded to all
candidates.

Options:
1. 1851

= 1951

5 2001

4 2019

Question Number : 10 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 4 WrongMarks: 1
Let m and k be positive integers (m'« k).

Then
VI M %

iimn-![rt:-i| LL[:-£| '-:fl : £| k'l is *
n—ea [a n. L | I \, n. ] 3
Options:
1. 0

Kk +1
2 2

'm{m +1)k

3 2

4 km

Question Number : 10 Question Type: MCQ Option Shuffling : Yes Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

W | l A \AL MA 1 4
Correctvrarks—4 WIONgIVIalr kST
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o {[ “:] R f“‘;]m )

.m{m +1)k

Ll
-2

sl m 24 k 44 youlsi €4 (mak), dl

i m - - m m
lim n {[ I-i-i] w{ [+:j] s w‘{I + LJ — L]
= . n n./ n

1. 0
Mk + I"IIm
2. 2
.m(m +1)k
3 2
4 k_m
I 1/ -1/
E.-".,‘". E. £ X
r—— , x =0
For f(x)= o/t 4o S
0 A =10
, fo=1
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z fis not continuous at 0

" f1is not differentiable at 0

Jxeu ¢ x#0
A=y ek o ferg
L 0 ., x=0

;. f0)=1
2. £(0)=0
= IZ{]WIW:E?T%1

x=0 W [ FAGFHAA T 2|

4.

X— —F » X#10
flx)= e]'x + g /x
0 s =i
U
1. [(O)=1
, [(0)=0

[P0 e udd el

o [0 [Bsardl -l
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0

flx)=2 + sinx — cosx. If
F(x) -F(y)| = kx-y forall xand y in R,
then a possible value of k is :

1 2+ 42
5 2—+2
| 1
; RV
z V2
. WZ=1

A B = [ (1) dt, T

0
fix)=2+sinx — cosx. IR H 94l x a4 y
¥ foru [F(x)— F(y)| = klx—y, & k &1 %
TR A

1 2+ 42
5 2—+2
| 1
; B ..
z J2
4 NZ=1

4l 5 F(x) = Jj‘f(t} dt sl
0
flx}) =2+ sinx — cosx ©. od R AL 445 x

www.FirstRanker.com
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1
1+ <=
2 V2
. NZ=1

A real valued function

fix)=C ic-ge %+ Dxd 4+ x, ¥+ 0, where C and
D are constants, has critical points atx= —1
and x=2. Then the ordered pair (C, D) is::

(33
. L 93

W | ke
O |
oL

f(x) =C log x| + Da3+x, x 0, & C 741 D
W%, Fx=-1Tqq x=2 W?ﬁﬂ;ﬂ?ﬁ‘f&[ﬁ
(critical points) ¥, @ 3fHd T (C, D) & :
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cllEls [8Y fix) =Clog x|+ Dx3+ x, x 20,
Al [Fetus vail x= 12 x=2 Sl C
A4 D AN Y. dl sHYSA S
(C, D)=

[~
X
If f(x) = Iloge{lﬂge t] dt, then the value
[ =
33
of —‘f{ )is:
e
1. e*—1
p —310gS
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4 e

Eﬁf{x}=’|‘1{)ge[ a Jdt‘rﬂjfﬁ'} q

ngt‘t e
=
Yy &,

1. e2—1
> —3log3
% 3log 3
4 e

-

- 3_1_}.-"
The valueof the integral sin( 2y is

sin(2)
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a0
5 2
% }2
o =
™ . ]
4 2
™
3x
e[S 7)  FHAE
Jsin(z
ki1
272
a0
5 2
U,
3 2
™ . ]
g4 2
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T
4 2

The area (in sq. units) of the region bounded
by the curve «x +J§=1,x,yi_=-{],and

1 1
the tangent to it at the point (E IJ is :

—
o
r.'r.|""

Xty =1,xy= 0 70 T fag
A 1 . . .
(Er EJ W o7 T g A 49 W g9Ea

(= sl H) 2

www.FirstRanker.com
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as Jx+Jy=1,x5y =0 = ad (g

4
slas (=L Sisnul) 8.

11 . , ,
[—, I] PP ERE ¥Us 4l 2T U

The solution of the differential equation

'dy sin 2y . G
— 4 =X"CO5°Y.is"
e X y,1s

(where C is a constant of integration)

[
xztany= 5 FC
1, b

www.FirstRanker.com

4
2 X
x“tany = — +C
o 4
b
X
x‘?cnszy:—_ FC
3 b
)
xzmn'?u:x— N i
4 6
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aaaaiﬂﬂﬁmﬂl% R

g‘a%;
(St C U THES 9 2)
(]
2

X
Ctany = — + C
1..1 I"lyr 6

4
xztany - 2 +C
> 4
&
xzc052y=x—_ FC
= B
]
xzqm2y=x— +C
4 6

i sin 2i "
(s awdllsal Ej F Y~ Boosly Al

Gy £,
(sl C 24 st 2Rais 5.)
L]
2

X
“tany = — + C
1..1 ny 6

4
xztany =% + C
2. 4
o
x2c052y=x—_ FIC
3. 6
]
xzqmiyzx— FC
4 6
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2P 0P, —?. If P is the point of

intersection of the tangents to the circle at
Pt and Pzr then the locus of the point P, is :

1 3P+ ) =4t
5 4(x% + %) =3r2

g g
o X Fy-=4r

2 =z gt
4.x+y2 3r

A P, 1 P,, U& I Toge! 541 r 991 %%
qafag 0 8, ™ fega @1 fag & =

ZPOPy = % %1 afg P g9 % fagsdi p, a0

P, T T TE T T = Wy g &
a1 P =1 faga9 (locus) # :

1 3%+ 7 =4r?
> a2 +y?)=3r?

2 2 __ 4.2
o X Fy==4r

2 -z gt
i % FyE=3r

QLS Py 2 P, 2 r Bsedsion 2 Glmlelg
O Segaltl wdil Yzl wiell 516 o 5=l 8 %

el ZPOPy = = et sl Py % P, 01

www.FirstRanker.com

, i, B i, e, L O . = R X
QAU BT THGE D60 T e, il (o P Al
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5 4(x% + y?) =3r2

g N g B
5 X Fy==4r

2 s
i X Fy2=3r

[f any tangent to the parabola x2=4y
intersects the hyperbola xy=2 at two
points P and Q, then the mid-point of line
segment PQ lies on a parabola with axis
along :

1 x-axis and focus on positive x-axis

5 x-axis and focus on negative x-axis

2 y-axis and focus on negative y-axis

4 y-axis and focus on positive y-axis

Tt T 12 =4y 1 H1s O [ Afda=ed
xy=2 I < fagsli P aen Q W et €,
TEmETe PQ W HeAfag UF Waed W fem ®
T 2141 -

1-3181 F Ifew 2 a9 fam=wi A1ty
| AT x-3E W

38 F eEfew ® aun fagst iy
o TR 139 WL

y-31e1 F argfew  awn fomst aify
L N y-AE WL
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4.

Yree 12 =4y -l 518 2u2ls, 2ildeed =24
of [Met (G52l P 2l Q i 82 &, dl wuiis
PQ - el o wread w2 @i o Ryl
Gl

L XA A AU A - R D

-8, i, AU SOl e Y3 8,

5 Y-AEL e AU by B

s i AUl y-2E 4R &.
.

If m and n are the lengths of the
perpendicular from the origin to the
straight lines whose equations are
xcoth — y=2cosh and

4x + 3y = —5cos20, (0 € (0,7),
respectively, then the value of m-+ 5n-is :

www.FirstRanker.com
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xcotl —y=2cost T

www.FirstRanker.com

.ab: + 3y = xfg(:ﬂszl!,{lie (0,7)) W HeAt=g
g it T cadq el & daed €

m> + SHZWWH%:

sd m 24 n #2459 Gor g el seql wadlsze
xcotl — y=2cosh i 4y 3y = J5 cos 20,
(e (0,m) € cell 2vumil yarl doil dendil

€, ol m2+5n2 Al Byd

If an ellipse has its foci at (2,

]

%

0) and (2, 0)

and its length of the latus rectumis 6, then

the equation of the ellipse is :

www.FirstRanker.com

2 :

l_ | J‘_=1
, 16 " 12

IE 2

Vg
2. 21: =
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=

£.or 4
4 64 24

Ife Wk <9 I AT (2, 0) T (-2, 0) W
F A1 T S Fi TG 6 T, O g #

THE T
2 2
x. | y_:l
, 16 12
I?_ 2
5 24 64
2 2
— 4 y_zi
s 36 18
4 64 24

2is GuadsHl AUt (2,0) 244 (- 2,0) © da
Al dend 6 9, dl 21 Gusaud uHlswel

8.
2 ]2
, 16 - 12
xl 2
5 24 64
IE 12
_}j_zi
5 36 18
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Let C be the circle whose diameter is the
line segment formed by the line 3x +2y==6
intercepted by the coordinate axes. Then
C also passes through the point :

1 (1, 1)
> 6:2)
= (2,3)

4 2,2)

WC%%%WWWSx-F-E;;z&
=1 fresie =1l 4 =1 eFave, &, &1 C fam
g A A e, 9 e

L (@11

> 3,2

z (2,3)

4 2.2)

BUZLS 2L 3+ 2y =6 AL el gL 5WHA TuIvis
ol SHIH €l A g C 8. dlC =
(G5 el weL yur 2 ©,

. (1

www.FirstRanker.com
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=z (2,3)

4 2.2)

The distance of the point (1, 2, 3) from the
plane x+ y +z =2 measured parallel to the

'xl-l_ ¥ . E=F

- 15 .

line

— -2 1
1 21
> 422
3. 23
4 ~24

fag (1,2,3) F HAAA x+y +2z=2 A TE

s T = L - 2 s e

= | -2
TR T
, V21
> +J22
2 23
4 N24

www.FirstRanker.com
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A2 staiieads elgidez=2 Ul 20U
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x+ 1 y z—3 . .
— e ] i
" 5 T iR 26l wuy

widy £,

J21
o 4 22

5 V23

4 .'\.1'24

The value of o for which the shortest
distance between the lines represented by
y+z=0z+x=0andx+y=0, x+y+z=«
is1,is:

o tﬂﬁﬂ%ﬁﬂ%my-}-z=ﬂ,z-ix={]3ﬁt
x+y=0, x+y+z=u muafsfﬂi@a:ﬁ E
T FH FAE1E, T

www.FirstRanker.com
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2

- V3
2

= V3
[3

4 Y12

y+z=0z Fx=0 2 x Fy=0, x+y+z=«a
o4 galledl Tl A derd idr 1 el dl

-,

o Al e 8.
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C be vector such that

a

3  —» —

a¢ =|elle al =2\E and the angle
.—> —» =

between a *x b and ¢ is 30° then the

(—> —y) =

axbl]xc

value of is :

STESN | =

o
=

—* ) M

A —* P A
AMla =2i+j-2kqM b =i+ j 2

gfg ¢ uws uwmw wWEw § fF

e

—3 —» —¥ —F —
a‘c =jell¢ al|=2J2 €@ axb

—

qgqT ¢ F ATE FH OFIT 30° B, A

{;x;)x; FIHAE :

Mo N

e
(8]

www.FirstRanker.com
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- — Fat ¥t Tt - —¥ Y Fa
URLS a =2i +j 2k 2l b =i + jf
o = ._} * = = o)

9. 4Rl 5 ¢ @l odl W o 5 ol
-—r—r —F  — — .—* —
lclle = a| =242 2l a x b

—* Ao —3 —» —
dal ¢ tl%lrll‘)j{:}ﬂifn{]”ﬂi%d][a X b] % ¢

Al Byqa 89,

STESN | =

W
=]

A and B try to hit a target. The probability
that A hits the target is 3{{] and the

probability that B hits the target is ?f{ 0" If

these two events are independent, the
probability that B hits the target, given that
the target is hit, is :

E
1 41

18
5 &

19
3. 41

20

www.FirstRanker.com
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A T4 B U o 1 Yo FIRAE FLA 21 A
T F W FI WiAwA 74 TAMB F

e 1 ¥ F W 4/, ¥ AR e 3

AU = 8§ Uiiaeal, 56 B e 9E wy,
SatE femE F e e T, B

17
, 41

18
5 41

19
3 41

20
4 41

AABSY s Adss. A -l day aga-l
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Let Xir Xopewsr Xop be 20 observations and
::li =2(_1'i 5),i=12..., 20. If the mean and
variance of d,, d,,.....d,; are 20 and 12
respectively, then the mean and variance
of xy, X5,..... X5 are respectively,
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Two parallel chords are drawn on the same
side of the centre of a circle of radius 20. It
is found that they subtend 60° and 120°
angles at the centre of the circle. Then the
perpendicular distance between the chords
is :

1 10(2 - 1)
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The compound statement
(~CAAAB)V(~CA~AAB)v(CAB)

is equivalent to :

=1 7Y A
(~CAAAB)V(~CA~AAB)v(CAB)
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Aptitude Test

Question Label : Comprehension

Directions : The problem figure shows the top view of an object. Identify the correct elevation from
amongst the answer figures looking in the direction of the arrow.
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Cesticn Label | Comprehension

Directions : The 3 - D figure shows the view of an object. Identify the correct front view in the
direction of the arrow, from amongst the answer figures.
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Juestion Label - Comprehension

Directions : The 3 - D figure shows the view of an object. Identify the correct front view in the
direction of the arrow, from amongst the answer figures.
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Juestion Label - Comprehension

Directions : The 3 - D figure shows the view of an object. Identify the correct top view from amongst
the answer figures.
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Directions : Which one of the answer figure is the correct mirror image of the problem figure with
respect to X- X7
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Question Label : Comprehension

Directions : One of the following answer figure is hidden in the problem figure in the same size and
direction. Select the correct one.
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NA
Cestion Label | Comprehiension

Which one of the following is a primary
color ?

1 Purple
> Orange

= Red

4 Green

[n the Northern Hemisphere the winter sun
rises from which direction amongst the

following ?

1 Morth East

5 MNorth West
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4 South West

A byte is which one of the following ?

1 A group of stars

5 A unit of digital memory
5 An act of an acrobat

4 A unit of sound

What does the abbreviation [SEC stand for
amongst the following ?

1 Indian Studies and Result Office

5 International Sea and Rain Office

= Indian Space Research Organization

International Settlements and Relief
4 Organization

What does the abbreviation NASA stand
for amongst the following ?

National Architecture and Science
1 Association

National Archeology Studies
> Academy
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4 National Artand Science Association

Which one of the following is a horizontal
element that supports the loads above

openings in walls in a building ?
1 Lintel

> Column

- Foundation

Which color amongst the following
represents danger ?

1 Black
5 Green
z Red

4 White

Which Indian city is abutting the Arabian
Sea ?

1 Kolkala

> Mumbai

z Chennai
' www.FirstRanker.com
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In which of the following Indian city are
the ‘Shaking Minarets’ located ?

1 Hyvderabad
> Lucknow
=z  Ahmedabad

4. Delhi

In which of the following Indian city is the
‘Bara Immambara’ located ?

1 Hyderabad
> Lucknow

=z Ahmedabad

4 Delhi

Cavity walls are which one of the
following ?

1 Walls with holes
5 Walls with air gap
= Walls with windows

a5 Walls with doors
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Green buildings are associated with which
of the following :
; Landscape

> Beauty

5 Environmental suitability

. Location

Frame structure in high rise building
pertains to which one of the following ?

1 Structure with squares on the facade

5 Columns and Beams structure

= Load bearing wall structure

4 4 square building

Chajjas above windows are meant to
protect the building from which of the
following ?

, Wind
, Birds

z Sun

3 Typhoon
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1 Gandhi nagar
> Chandigarh
z Bhubaneshwar

4 Kanpur
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1 Indian Studies and Result Office

5 International Sea and Rain Office
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In the space provided in the answer
sheet for this question, draw margin
lines to form a frame. In this frame
create an aesthetic composition using
only curved lines. The shapes created
by these curved lines can be of any
size, and may be placed separate,
overlapping or within each other.
The idea is to produce an aesthetic
and visually exciting composition of
these shapes in the frame without
making it represent any realistic form
like house face etc. The composition
should be filled with some colors of
vour choice so that the visual quality
of the composition is enhanced.

20 Marks
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W =M & e wifeE @A w@iE | 5|
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4R gt F AH=F T9A1 F1 3T F
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gfaffae T, 99 W FH = T |
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2. 20 Marks

Draw the graphic image shown
below to double its size in the space
provided for the answer of this
question. Each component line
should be drawn double its length
and correctly positioned direction
wise as shown in the question figure.
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and color it. 30 Marks

OR
Draw a picture of your favorite film
star’s face as realistic as possible.
OR

Draw from imagination a picture of
some people sitting around a

bonfire.
T B2 ASH! & FHHL F ol TH 08 &
fou v S U= femga w01 @
e AR TS 30 Marks
T
YTHYT FqdarE] A9 THeE Heq
T2H i Hed Fl Uk TET = |
ar
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