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Important Instructions :

1.

2,

Name of the Candiate (in Capital letters) :

Roll Number : in figures :

Examination Centre Number :

Name of Examination Centre (in Capital letters) :

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

This Test Booklet consists of three parts - Part I, Part Il and
Part lll. Part | has 50 objective type questions of Aptitude Test
consisting of FOUR(4) marks for each correct response. Part
Il Mathematics has 30 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 lll 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 | and Part Il, one-
fourth (%s) of the total marks allotted to the question from the
total score, however, will be made if no response is indicated
for an item in the Answer Sheet.

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

The test is of 3 hours duration. The maximum marks are 390.
On completion of the test, the candidates must hand over the
Answer Sheet of Aptitude Test and Mathematics Part-1 & Il
and the Drawing Sheet of Aptitude Test-
Part Ill 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 | & Il

The CODE for this Booklet is O. 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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Directions : (For Q.1to 3)
fader (01 9 3@ forg)

Ans.

Directions : (For Q.4 and 5)

fAdw: (9.4 3R 5 fom)

(1)

@)

(1)

@)

(1)

)

PART-I (¥TT - 1)
Aptitude Test (31fawfa gdier)

Find the old figure out in the problem figures given below :

N & Ty Rl ¥ J, RAvw qaiy |

e ;>< ) X @

JANEAVAE

) [ @)

Y (4)

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

= & € 939 SR Al ¥ W U 3rhfd 719 IR R § wHE w9 /@ v
sl # fodt 31 s v 2, gfig)

Problem figure / w1 3rfl  Answer Figures /| StR et |

(1)@ <2>C] (3)D<4>Q
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Ans.

Directions : (For Q.6 to 12)

fAdw: (9.6 9 123 for)

Problem figure / we= 3@ Answer Figures /| STR 3mafadi|

@)

(1)

@)

M

)

oy © 0

®) D

o (]

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

3-D ¥ Arheit H P avg B fewmn w21 AR @t Qe ¥ 3w gu, 399 wd

T9Y Bl IR ATHRA H A ggEiAT |

D (4)

)
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(1M

Ans. (4)

Problem figure / w99 36 Answer Figures /| STR 3mafadi |
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1".

1) h T @ ERG =

12.

| [l
(1) _ ) ‘ @ | @

Ans. (4)
Directions : (For Q. 13). How many total number of rectangles are there in the problem figure given below?

fAde : (9. 133 fow) 1A & € ww el A smal B HA ww=n o § ?

13.

(1)19 (2)20 (3)17 (4)18
Ans. (4)

Directions : (For Q. 14 and 15). How many total number of triangles are there in the problem figure given
below?

fAdw : (m. 143k 15 fag) | R & 7 vea snwfaai § By« ot o @@= fFai g ?
Problem Figure / 934 3mafa
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14.

(1)18 (2)20 (3)16 4)17
Ans. (3)
15.
(1)17 (2)19 (3)20 4)18
Ans. (4)
16 to 17
The problem figure shows the top view of an object.Identify the correct front view, from amongst the answer
figres.

g3 i d fof g &1 U 9 R 1 & | SR Al A g9d wHE g9 e |
o L
16. O Q

0!
(1) H'W‘h

F o | T

J [ —

o ol f
L

Ans. (4)

O
=Y
I

17.

(1) H N @ ” ﬁ'&

] L ]

(3) ﬂ Ii @) H [q
L —I www.examrace.com
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18to 19
The 3- D problem figure shows and object. Identify, its correct to the view from amongst the answer firgures.

3-D g i § Us 9% Bl R@A 11 8 | 391 el S I SR A Al d A vgAfAg |

18.
L]
e [
(1 = @ @) @ O
o
Ans. (3)
19. . .‘
1) Reoodm LB Jle @
//".
Ans. (4)
20to 23

Which one of the anwer is the mirror image of the problem figure with respect to X- X ?
SR MERAT F A Bt T U IMHIAAT BT X - x W Fa vy yfafeg 8 ?
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20.

(1)
Ans. (4)
21.

(1)
Ans. (2)

2

3

(4)

()

(3)

(4)

www.examrace.com



22,

Ans. (3)
X
23.
X
(1 - (2) _ (3) (4)
Ans. (3)
24t0 27

Which of the answer figures, will complete the equence of the three problem figures ?

SR s # A, R ey B A e snsfo § @ A g (sequence) 1 81 Wiexamrace.com



(4)

(1)
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Ans.
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Ans.
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26.
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28to0 32
Find out the total number of surface of the object given below, in the problem figure.

ued I fa A fFrifed 9% &, qagl @ G &1 =G B |

28.
(3)16 4)15

Ans.
29.

(1)20 (2)22 (3)19 4)18
Ans. (4)
30.

(1)16 (2)17 (3)20 (4) 18
Ans. (2
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3.

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

S

(1)12 (2)13 (3)15 4)14
Ans. (1)
33to 35
Which one of the answer figure shows the correct view of the 3 -D problem figure, after the figure is opened

up ?
3-D U3 NI B Wed R, SR AMHAAT § A, I <37 Hiaar g ?

33.
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Ans. (3)
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34.

35.

36.

37.

Anc

|78 L
L
L

(1 ) @) ‘ (@)

1]
L1
]

(]
b
3 |
8

M

LD

A1 A @ A
(1) ) = L= (©) (4) _— L=

@)

Which one of the following consumes least amount of electricity ?

(1) Fluorescent Tube (2) Light Emitting Diodes (LED)

(3) Tungsten Bulb (4) compact Fluorescent Lamp (CFL)
fr=afeafad 3§ & @i, fdSiell @ @ud & 9a9 $9 axal & ?

(1) ufardifta afera (2) yBre Suid SRSY(LED)

(3) A g9 (4) |ed (Compact) ufardifea oig (CFL)

@

Qutab Minar is largely cladded with :

Bgd MR R s afiea o werE T8 ¥ |

(1) Marble (2) Brick (3) Granite (4) Red sand stongy. examrace.com
(1) SRR (2)geia (3)u=ITsEe & (4) ST, TGN TR |

(AN



38.

4.

In which place in India can we find cave temple of three faiths ?
(1) Ellora (2)Agra (3) Madurai

qRd H 4 fbg e w gd A9 gdf & o JfeR e 2 7

(1) e § (2) IITRT A (3)HgE

M

Which one of the following cities in India lie in Cold and Dry region ?

(1)Leh (2) Gangtok (3) Simla

wiRa ¥ fr=faRed sl # @, 19 83 3R Y s H usal |

(1)< (2) T (3) Rra
M

Which one is not a sound absorbing material ?

BI1 yerel eafsy raeiys T8 § ?

(1) Glass wool (2) ground glass (3) Jute bags
(1) @9 &) &% (2) foren 3 (3) ve a9

@

Palace of winds (Hawa Mahal) is located in :
841 98l Hel RId B ?

(1) Jammu and Kashmir (2) Andhra Pradesh
(3) Madhya Pradesh (4) Rajasthan
(1) o1 3R IR F (2) 3ifr ueor A
(3) 7w Y H (4) TroRTE H

@)

(4) Delhi

(4) feeet 3

(4) Darjeeling

(4) srfifer

(4) Thermocol
(4) ervfera

Horizontal sun shades are required to protect windows on which facades of a building ?

&forst Boel, aa & xR & aredt w1 Rasfeal 1 @ ot fboil § gama 2 ?

(1) West (2) North (3) South
(1) uf¥em (2) SR (3)afdr
3)

Name the city where canals are used as transportation channels :
S IR F1 AW g8, Tl T, A S H T F i g ?
(1) Venice (2) Tokyo (3) Canberra

(1) = (2) Sifpa (3) DT
(1

Which type of roof will keep the room cooler ?

fpg dvg & Bd W B S WA ?

(1) Concrete slab with mud, brick tiles and covered with potted plants

(2) Asbestos sheet roofing

(3) Concrete slab with cement plaster

(4) Concrete Islab with mud and brick tiles
1)

FHIC B B, MR, $C1 B! TR THA B U F T g
2) TERETY A1eR 3l Bd
3) BbIc B Bd, WHT @RS & A1l
4) Hpic I B, TR AR g B THA D! g
1)
Which city is based on sector planning ?
DI R W @I U= 3enlRa & ?
(1) Kolkata (2) Pune (3) Patna
2‘11)) PrABII (2) gu (3) ge

o~~~ o~ -~

(4) East

@)

(4) Manhattan
(4) Hteed

(4) Chandigarh
(4) 9T

www.examrace.com



51.

52.

Which one of the following is an architect ?

frfofad § & @199 Ua IRgaR ' ?

(1) Christopher Benninger (2) Salman Rushdie
(3) Amrita Sher-Gill (4) M.F. Hussain
(1) fbreiwR afimorR (2) G B
(3)3mar 3R fra (4) U g

1

The summer sun is Northern Hemisphere rises from :

af¥i § | a8 Mae 4, g del @ Reaar g ?

(1) North East (2) East (3) North (4) South East
(1)STagd | (2)ud & () A (4) o
Q)

Point out the incorrect combination :

Y& FAIT Bl g

(1) Eiffel Tower and Congo (2) Agora and Greece
(3) Pagoda and Burma (4) Vat and Combodia
(1) TSHe TTAR AR B (2) 3T 3R
(3) tiret 3R @i (4) e 3R =S
(1)

Which one of the following is a horizontal member in a building that carries load :
ferafaRed 4 & o9 g9Ra &1 va &S d3aes w1 8 Of f6 ¥R 989 FRar g ?

(1) Vault (2) Beam (3)Arch (4) Column

(1) #0184 (diee) (2)dm (3) #Ewrq (arrd) (4) T4 (HTaAm)
@)

Natural shadowless light is available from which direction in India ?

9vd ¥, {1 BRI &1 uTefde e fed feen 3 Sude 8 ?

(1) East (2) North (3) South (4) North-West
(Myd (2) ST A (3)=faor (@)sw® uR=m A
(2)

Let y2 = 16x be a given parabola and L be an extremity of its latus rectum in the first quadrant. If a chord is
drawn through L with slope —1, then the length of this chord is :

(1) 1643 (2) 3242 (3) 32 (4) 1642
AT y2 = 16x U AT 71 WRaerd & a1 L s8@a T1fieid &1y agufer 3 te Bk 2| 3fd L4 e o arelt
Up offdr 8 ,Rraa ard —18, @ 39 Sid1 &) ddrE 2 |

(1) 1643 (2) 322 (3) 32 (4) 1642
2

If the quadratic equation

afg feema afraRor

32+ 2 @2+ 1)x+(a?-3a+2)=0

possesses roots of opposite signs, then a lies in the interval :

s fRafREi e, dafMaRad 2 s e

8))(1, 2) (2)(2,3) (3) (== ,-1) 4)1,1)

If p is anylogical statement, then :

IS p U T TG FUA B,
(M pap =p ) pv(~p)=p

(3) pA(~p) is a tautology GET | # | (4) pv (~p) isa contradiction U@ faRIa W@ lexamrace.com
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61.

62.

From a window x meter high above the ground, in a street, the angles of elevation and depression of the top
and the foot of another house exactly ooposite to the window in the same street are o and p respectively.
Then the height (in meters) of the house on the opposite side is :

UE el A, 4 A x W B AR R Red te Rasat F SN el & wH F R RaR 999 & Rer e ug
@ IIIA TAT ATHT BIVT HHI: o, TATP & | A AHA dTel Had & FHars (e H) 8 ¢

(1) x(1 + cota tanp) (2) x(1 + cota cosp) (3) x(1 + tana cotp) (4) x(1 + tana. cosp)

@)

The least positive integral value of x which satisfies the inequality 10C_, > 2x °C_
X B 98 YAqH gIHS QIS A4, S 3@ 10C_, > 2 x 1°C $1 A PRl 2,
(19 (2)6 )5 @)8
@)

The rate of change of the volume of a sphere with respect to its surface area, when the radius is 2 units, is

TP Mol & TS &b D Qe 39 IAd @ gRad= &) g%, 9id Iga I5a1 2331 &, 8
(12 2)1 (3)4 4)3
)

If m is the slope of a tangent to the curve e¥ = 1 + x2, at the point (x,y) on the curve, then all possible values
of malieintheinterval :

I ah ¥=1+x2, % fag (x,y) R U@ g @ T m2 dl ma @ |wa 719 {574 ofckrel § Rer & a8
8)) (=»-1) (2)[-1.1] (3)[0,1] @) (1)

A common tangent to x2 — 2y2 = 18 and x2 + y2 = Qis : @I UH ST w3l @1 8 |

(1)y=2x+3 7 y=+v2x+345 (3)y=2x+345 @)y=+v2 x+33
@)

The coefficient of t2*in (1+t2) (1+t2) (1+t%) is :

(1482 (14t2) (1+12) & DR § 271 2 |
(1) 2Cy+1 (2)2C, (3)12C,+13 (4)12C +2
@)

If the system of linear equations, x + 2ay + az = 0, x +3by + bz = 0 and x + 4cy + cz = 0 has non- zero
soultion, then a,b,c satisfy :

afe YRas wfiawor A x + 2ay + az=0, x +3by + bz = 0 201 x + 4cy + cz = 0 &1 Ud YR & & ab,c
A F B -

(1) 2ac=ab + bc (2) 2ab =ac + bc (3)2b=a+c (4)b?=ac

(1)

b
If f (x) = x |x|, then for any real numbers a and b with a<b, the valueof If(x)dx equal :
a

b
afE £ (x) = x |x|, & O ol we@nsi adenb® fog wief a<b, 2 If(x)dxeq”al TR ¥

1 1 1 1

— 3 3 — 3 3 — 3 3 —_ 3 3
(1) 3 @+b) (2) 3 (@°-b) ()3 (IbP-1al’) @) 3 (b*-2’)
)

7x" +5x"°
Im dx equals aXTeR B | :
X7 X7 X14 X14

N2 4C oy 4C gy 4+C gy +C
() (x7 +x2+1f @) 2x7 +x2 +1f ) (x7 +x2 +1f @ 2(x7 + x + Www.examrace.com
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63.

65.

66.

Let v =2?+]—|2 and = j + 3k - If u is unit vector, then the maximum value of the scalar triple product
[uvw]is:

AET V=2i+)-K Ty =] +3k -2 AR U @ AFe Gl &, @ onfee B erwd [u v w] @ siftreds a
2

(1) V59 (2) vVeo ) Vo 4 V10 ++6
M

If avariable line, passing through the point of intersection of the lines x + 2y —1 = 0 and 2x—y-1= 0, meets the
coordinate axes in A and B, then the locus of the mid-point of AB is :

IfE g =R YW@, @3 x + 2y —1 =070 2x-y-1=0, & ufawe g I & o= Wl & qon FAdena sl Aden
B W @l 8, i AB & Hed fawg &1 faguy @ :

(1) x+3y = 10 xy (2)x+3y+10xy=0 (3)x+3y=0 (4) X+3y=10

1

Statement 1: The line 2x +y + 6 = 0 is perpendicular to the line x—2y+5 = 0 and second line passes through
1,3

f?,tat)ement 2 : Product of the slopes of any two parallel lines is equal —1.

(1) Statementt -1 is true; Statement - 2 is false

(2) Statementt -1 is false; Statement - 2 is true

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

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

BT 1 W 2X +y + 6 =W x-2y+5 = 0 W @qad & @I gl @1 (1,3) | &R Wl 2 |

P 2 : Q1 FHR @R B STl BT PHABA —172 |

(1) U -1 9T 8, U - 230 ¢ |

(2) U -1 39T & B -2 8 |

(3) U -1 T B U -2 T & BT -2 HU -1 B TE AR R |

(4) BUF -1 & BUA - 29 8 | YA - 2 HYH -1 P Gl IARAT T 7 |

1

Let A and B be two events such that P (A~ B) | >3/4and 1/8 <P (AU B) < 3/8.
Statement1: P (A) + P(B)> 7/8
Statement 2: P (A) + P(B )< 11/8

(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
(

Statement -1 is true; Statment -2 is ture ; Statement -2 is not correct explanation for Statement -1

3
4

— S S

AT Adien B U= @) weArd ¥ f5 P(AUB) | >3/4dem 1/8 <P (A B)< 3/83|

H991:P (A)+ P(B)> 7/8

Fa2: P (A)+P(B )< 11/8

(1) B -1 9 B, H2UH -2 39T 2 |

(2) U -1 39T & B -2 & |

(3) P19 & ; BT -2 [ & |

(4) P2 -1 9 8 ; BT -2 © ; FUT-2 D! GE AT TR ¢ | www.examrace.com
4



67.

68.

69.

Consider

L1:3x+y+a-2=0;

L2:3x +y—a+ 3 =0 where a is positive real number and

L2:3x+y—a+3=0% Tafd o ya g91a rafds G@ g, a1
C:x2+y2-2x+4y-4=0.

Statement : If line L, is a chord of the circle C, then the line L, is not a always a diameter of the circle C.
Statement : If line L, is a diameter of the circle C then the L2 is not a chord of the circle C.
Then,

(1) Statement - 1 is ture and statement -2 is false

(2) Statement - 2 is ture and Statement -1 is flase.

(3) both the statement are ture.

(4) both the statements are false.

= W= faar v -

L1:3x+y+a-2=0;
L2:3x+y—a+3=08 Wafd o V& garis avafdes G 8, a1
C:x2+y?—-2x+4y-4=0.

%99 : AR L, a9 C @ T ol &, 1 L, a1 99 C &1 & 78 2 |
H97: I L, 97 C &1 & & 1 L, axi C ol Sftar =7l &

BT -1 IF B, HAT -2 I 2 |
PFUF -2 II 8, U -139 & |
T HUT G B |

1 .
Let f g be function defined by f(x) = o1 xeR, x=—-1,and g (x) =x2+ 1, xeR. Then gof is :

(1) both one - one and onto.
(2) neither one - one nor onto
(3) one - one but not onto

(4) onto but not one-one.

1 .
A1 f derm g,f(x) = X—,xaR,x¢—1,a?ﬂ g (x)=x2+ 1, xeRg_1 uR¥IT werd & T4 gof :

+1
(1) TS qoI1 3eBIEd T 2 |
(2) 71 a1 ghal & SR 7 & AWIEH B |
(3) Tdhad! & Aifdd s T8 2 |
(4) ATBITH & R THa! el 2 |
@)

" g
Let f be a differentiable function such that 8f (x) +6f (;] —x =5, (x=0)andy = x?f(x), then % atx=-—1is:

1
AT fUS VA1 abeA-1 Beid 8, & 8f (x) +6f (;J—x=5,(x¢0)a@ny=x2f(x),§,?hx=—1 t&f% BT A4
2l

1 1 15 15
-1 @ ®) 1 ) -7,
(1)
If z=i(i+,/2), then the value of z* + 42> + 6z° + 4z is :
afz=i(i+,2) 8 dlz*+42° + 622 + 4zis &1 7 2 :
(1)6 (2)_9 (3)_5 (4)3 www.examrace.com
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7.

72.

74.

75.

76.

jim Sin2x+asinx L
If for some real number a, x5x————5 —— exists, then the limit is equal to :
X

jim SiN2X+asinx

afy fdt arda = a s forw x-»xTET?ﬂﬁaﬁ%,Fﬁ?ﬁYﬂmw%l

(M1 (2)2 (3)-2 (4)-1
@)
3
2cot™ (7) + cos™ (E) , in principal value, is equal to :
3
2cot (7) + cos™ | 5 |, & ¥ AT WK & :
o M cosec‘THJ cos” (44) cos™ 44)
(1)tan (W} @) s @S| (4) cos”| 137

@)
Atree, in each year, grown 5 cm less than it grew in the previous year. If it grew half a metre in the first year,
than the height of the tree ( in metres), when it cases to grow is :

U Us yfaayd el 9 @) e 5cm &9 ded1 & | afe 98 gt a¥ d 1/2H). ged1 ® @ 99 I8 981 4§ N
T I Ue @t Sarg (el H) B

(1)2.50 (2)2.00 (3)3.00 (4)2.75

@)

Let S be the set of all real matrices, A = [a 2} suchthata+d=2and AT=A2—-2A.Then S :
c

A1 S Wt arafas el &1 WA B, A= [ ]W%%a+d 271 AT=A2-2A. 2 A1 S

(1) has exactly elements. (2) has exactly four elements
(3) is an empty set. (4) has exactly one element.
(1) & B9 <) 3rd 2 | (2) ¥ Badd IR a4 2 |
(3) & Raa wq=a B | (4) ¥ daat U 37qUT ¥ |
@)

Jin7

) x cos x2dx )
The integral J|Jr:? cos(In35 — x2)cos x2 isequal to

Jin7 )
J- X cos x“dx
TP mcos(ln35—x2)cosx2 IR & -
7 1.7 5 5
(1) —In— (2) EIng (3) —In— 4) —In—

1
If a variable plane passes through a fixed point (1,-2,3) and meets the coordinate axes at points A,B,C then
the point of intersection of the planes through A,B,C parallel to the coordinate planes lieson :

Ife T TR 9 T ReR fawg (1,-2,3) A B Sl & den s 3wl @1 fagsii A, B,C R &redl g, d AB,C
¥ B o drel, Aeie el & wHiaR &1 ufosed fog R W Rer 8 g # -

1
(1) xy =2yz + 3zx = 3xyz (2) xy + ;yz—gzx 6

1 1
(3) xy—i yz +§ zx=6 (4) yz —2zx + 3y = xyz www.examrace.com
(4)



17.

78.

79.

Suppose a population A has 100 observations 101,102.....200 and another population B has 100 observa-
tions 151,152....250. If V represent the variances of two populations respectively, then the ratio V, : Vis :
afe va wEfie AH 100 Geror 101,102.....200 & den ot |afte § 100 Yeror 151,152....250.8 | If2 Vg @ VvV,
V, Y a1 FEfed] & gaRel @1 9id 8, A1 gurd V,: V' |

(1)E2 (2)3:2 3)1:1 4)2:3

@)

Statement 1 : If three positive number in G.P represent the sides of a triangle, then the common ratio of the

V51 5+1
2 2
Statement 2 : Three positive number can form sides of a triangle if sum of any two number is greater than the
third number.
(1)Statement -1 true, Statement -2 is false
(2) Statement -1 is false ; Statement -2 is true
(3) Statement-1 is the ; Statement -2 is ture; Statement -2 is correct explanation for statement -1
(4) Statement -1 is true; statement -2 is ture; Statement-2 is not a correct explanation for Statment -1.

G.P must lie between

P 1 : IR TOTHS G B A GTHS TN TH RAYS @) g 1 i sl @ @ iR S &1

g J§2_1 qern ‘/§2+1 3 a1 Rerd 2|

P 2 : I N oS il # 5 Q1 @1 A R | 991 @1, o 7' SRt us Byt @) ot o1 el
B qhdl B |

(1) B -1 9T B, H2H -2 39T © |

(2) B -1 B, YT -29F B |

(3) DU -1 A & ; B -2 A &, BUA -2 U -1 B} W&l A=A 2 |

(4) BU -1 9F B, PUF-2 G & BAF-2 BT -1 B & ARAT T8l B |

@)

The general solution of the differential equation
JAqHAT FH BT

d X+ (x—

d_i ® 5'"(7)[) n S'n(Ty] BT A EA &

(1)log (cot%) +2sinx =C (2) log (cot%) + 2sin % =C
(3) log (tan%) +2sinx=C (4) log (tan %) + 25in% =C

@)

The angle between the lines 2x =3y =-zand -6x =y =4zis:

@3 2x =3y =—zdAT-B6x =y =4z &9 & BT B |

(1)90° (2)0° (3)30° 4)45°
(1)

www.examrace.com
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51.

Sol.

52.

Sol.

53.

Sol.

Sol.

[MATHEMATICS |

PART-II (MT3T - 1I)
Mathematics (71f0rq)

Let y2 = 16x be a given parabola and L be an extermity of its latus rectum in the first quadrant. If a chord is
drawn through L with slople —1, then the length of this chord is

AT y2= 16X U QAT 791 R & M1 L 39S A1fAersa &1 Y aguie 4 Ua BR 2 | Ife L3 81 SIF dreft
TS oftar 8, Rraad) et =128, a1 39 Sffar &) a=rE @

(1) 1643 (2) 3242 (3) 32 @) 1642
2

L(4,8)

Equation of chord LMisy—-8=—(x-4)

Solving with y? = 16x, we get L(4, 8) and M(36, — 24)

= LM = 32,2

If the quadratic equation 3x2 + 2(a?+ 1) x + (a2 — 3a + 2) = 0 possesses roots of opposite sign, then 'a’ lies
in the interval :

afe fgera afiazor 3x2+ 2(@2+ 1) x + (@2-3a+2)=0 & Jd faudd gl @ 2 1 a o aravra 4 8, a8
&

g)) (1,2) 2) (2,3) (3) (==,-1) 4) (-1,1)

f(0)<0 = a?-3a+2<0 = ae(1,2)

If pis any logical statement, then :

IS p s d@ GG HUF B, A

(1) pap=p (2 pvi~p)=p

(3) p A (~p) is a tautology (4) p v (~p)isa contradiction
af pUs 9@ GG HUA 8, d

(1) pap=p (2)pvi~p)=p

(3) pA(~p) a1 T B | (4) pv (~p) s faRienfa 2 |
Q]

pPAP=P

pv(~p)=t

pA(~p)=f

pv(~p)=t

From a window x meter high above the ground, in a street, the angles of elevation and depression of the top
and the foot of another house exactly opposite to the window in the same street are o and p respectively.
Then the height (in meters) of the house on the opposite side is :

& el H, YA A x fex A FAE ) Rd e Rasa I S el @ arH &1 iR Rerd wad @ R den uig
@ ST TAT IATHA BV HHI: o T P & | A1 AIHA aTd HI Bl Sarg (e #H) 7

(1) x(1 + cota tanp) (2) x(1 + cota. cosp) (3) x(1 + tana cotp) (4) x(1 + tana cosp)

3)

E

h=x
CrE< D
X X
A y B
) h-x
ana = —_

y
WWww.examrace.com
X



55.

Sol.

56.

Sol.

57.

Sol.

58.

Sol.

[MATHEMATICS |

= (h —x) cota = xcotp
= h =x(1 + tana cotp)

The least positive integral value of x which satisfies the inequality '°C,_, >2 x 10C is
X ®1 98 <YAqH gD Qiidrd =4, S s @ °C > 2 x °C &l W FRAl €, §
(1) 9 (2) 6 ()3 4) 8

e
C,,>2.°C,

—>2 A
= 1°Cx 11— >2 = - 2>0
3x-22 22 .
= x—11 Ozxe(?,ﬁ)

Least positive integral value of x = 8.

The rate of change of the volume of a sphere with respect to its surface area, when the radius is 2 units, is
TP Mol & TS &Fhd D A& D IAdT B IR @) X, oId SqP) 1 25318 8, 8

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

@

4 5
ﬂ-"(?’“)
S y(anr2?)

1 x 3r2dr
- 3 -

2
= — whenr=2
2rdr 2

N =

If m is the slope of a tangent to the curve e¥ =1 + x2, at the point (x, y) on the curve, then all possible values
of mlieinthe interval
afe a5 e/ =1+ x2, 3 a5 (X, y) R U@ el 3@ 31 eTed m 2, A m & 94 949a 74 19 aravrat § Rerd 2,

J8 ®
8)) (==,-1) ) 1,1 (3)[0,1] 4)(1,=)

dy dy 2x
- 2 _—- _—-=
e/=1+x :eVdX 2X :>dx o
2x
> m=
1+ x?

As 2 c 11 1.1
S 1+X2€[_1 ]jme[_vl

A common tangent to x2—2y2=18 and x2+ y2=9is

X2—2y2 =18 de1 X2+ y2= 9 & Vs SHafes Wl 3@ 8

(1) y=2x+ 37 (2) y=v2x+3J5  (3) y=2x+ 35 @) y=2x+3y3
)

2 2
X _Y 4,
Tangent to B9 1is

y=mxt 18m2 -9

It will be tangent to x2 + y?2=9

‘0—0¢\/18m2 —9| Wwww.examrace.com
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Sol.

60.

Sol.

61.

Sol.

62.

Sol.

[MATHEMATICS |

=>18m?-9=9+9m? >m?2=2 >m=4% /o
= tangentis y = \/ExiB\/g
= y=—y2x+343

The coefficient of t2in (1 + t2)2 (1 +t'?) (1 + %) is
(1+82)2(1+t2) (1+ ) yaR 3§ &1 TS 2
(1) 2Cqs+ 1 (2) 2C,

(@)

coefficient of £24in (1 +12)2(1 + t12) (1 + t24)

= coefficient of tin (1 + 2+ 4+ t¥)(1 + 2C 2+ 2C,t* +....)
= 12C12 + 12C6 + 1 = 2 + 1206

(3) °C4+ 13 (4) 2Cy+2

If the system of linear equations, x + 2ay + az =0, x + 3by + bz =0 and x + 4cy + cz = 0 has a non-zero

solution, then a, b, ¢ satisfy

afe aw wifraxor e x + 2ay +az =0, x + 3by + bz =0T x +4cy + cz= 0 &1 Ud YT & 8, dl

a, b, c G &R B
(1) 2ac=ab + bc (2) 2ab=ac + bc (3) 2b=a+c (4) b?=ac
(1)
1 2a a
A=0 = |1 3b b|=0 = 2ac=ab+bc
1 4c ¢

b
If f(x) = x |x| , then for any real numbers a and b with a <b, the value of If(x)dx equals
a

b
afE f(x) = x [x| &, @ aafie G@mel aden b g, e a<b?, J'f(x)dx RIR 2

1 1 1 1
(1) §(a3+b3) (2) 5(33—b3) (3)§(|b|3—|a|3) 4) §|b3—a3|
)
b b 2 b 2 2 3 3
_ x7Ix|| _b*|b] a|a|_|b["-]a]
jf(x)dx_£x|x|dx[ 3 L_ 3 - .
a
J- 7x"3 +5x1° g |
(x7 +x2 +1)3 XS
_[ 7x"3 +5x1° R
(x"+x2+1)° X
x! x7 x14 x14
(1) (x" +x2 +1)? *C @) 2(x" +x2 +1)? *C G (x" +x2+1)? +C
(4)
S
7x"? +5x° J‘ x® x5
I(x7 +x2 +1)° 3 dx

“) 2(x" +x2 +1)? +C

www.examrace.com
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Sol.

Sol.

65.

Sol.

[MATHEMATICS |

Let v =27+j—|€ and w =i+ 3k . If U isaunit vector, then the maximum value of the scalar triple product
AT V=2i+)—K T w=i+3k 81 3R u ve AFe afew B, @ afew e poHed [uv w] &1 sifread
1

V59 (2) V60 3) V6 @) V10 +46
[GVW] = G (VxW) = |G| VxW|cos =|VxW|cos®
maximum [uv w]= |\7x\7v|=‘3i-7j-|2‘= V59

If a variable line, passing through the point of intersection of the linesx + 2y—1=0and 2x-y —1=0, meets
the coordinate axes in A and B, then the locus of the mid-point of AB is

Ife T TR @, @RI x+2y-1=07U1 2x-y —1=0 & U8 fag | Sz arh 2 o Adwuis sl
HI AT B W died! &, dl AB & #ed fawg @1 faguer 8

(1) x + 3y =10xy (2) x+3y+10xy=0 (3) x+3y=0 (4) x+3y=10

(1) Requiredlineis

X+2y—-1+1(2x-y -1)=0

SA+2M)x+(2-1)y=1+1

- _* Y
141 1+1
1+20 2=\

1+ 0 0 1+ ) . .
= A 152 and B oy Let mid-point of AB is (h,k)

_ 1+ A _ 1+A
so h=3020) %= 22-%)
— 2h+4rh=1+4 , 4k—2k=1+%

S
=M M v
2h-1_ 4k-1

= 1-4h 1+
So locus of (h,k)is
= x + 3y = 10xy

Statement 1 : The line 2x + y + 6 = 0 is perpendicular to the line x — 2y + 5 = 0 and second line passes
through (1, 3).

Statement 2: Product of the slopes of any two parallel lines is equal to —1.

(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.
FYT1:VEI2X+y+6=0GT x -2y +5=0 W oF¥aq & dJ gast @ (1, 3) F Sa Wrch 2 |

FYF 2: T GHIKR YERIT B Tl BT PO —12 |

(1) -1 T 8, HUF-23M9 B |

(2) -1 3T &, FUFA-2F & |

(3) PU-1 T B, BUYF-2 TA 8 ; BYA-2, BA-1 & HE AR 8 |

(4) -1 G B, HUYF-2 T 8 ; HYF-2, BUA-1 B T AR Tl 2 |

1)

put in (1, 3)

Xx-2y+5=0 www.examrace.com
1-6+5=0 true
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so second line passes through (1, 3)

mm,=-— T X—= _—2 =
so statement - 1 is true ; Statement - 2 is false.

-1

66. Let A and B be two events such that P(A U B) > 3/4 and 1/8 <P(An B) <3/8.
Statement 1 : P(A) + P(B) > 7/8.
Statement 2: P(A) + P(B) < 11/8.
(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.
%9+ 1:P(A) +P(B)>7/8.
®Y2: P(A)+P(B)<11/8.
(1) -1 T 8, HUF-23MG B |
(2) -1 3T 8, HFYFA-2 T & |
(3) BUF-1 T 8, BUF-2 WA € ; HUA-2, HUA-1 &) W& ARAT & |
(4) PUF-1 G B, HUYF-2 T 8 ; HYF-2, HUA-1 B T AR &1 2 |
Sol. (4)
P(A)+P(B)-P(AnB)=P(AUB)
P(A)+P(B)=P(AuB)+P(AnB)

IA

P(AUB) < 1

IA

3
PANB)< g

0N - AW
IA

11
PAUB)+P(ANB)< 5

T P +P@) <=
= 5 <P(A)+PB)< g

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

67. Consider
L:3x+y+a-2=0;
L,:3x +y—a+ 3 =0, where a is a positive real number, and
C: x2+y?—2x+4y—-4=0.
Statement 1 : If line L, is a chord of the circle C, then the line L, is not always a diameter of the circle C.
Statement 2 : If line L, is a diameter of the circle C, then the line L, is not a chord of the circle C.
Then,
(1) Statement - 1 is true ; Statement - 2 is false.
(2) Statement - 2 is true and statement-1 is false
(3) both the statements are true.
(4) both the statements are false.
Pt W R R
L:3x+y+a-2=0;
L:3x+y—-a+3=0,9d® o U@ gTdHS qRAfAS d1 & qef
C: X2+y?—-2x+4y—-4=0.
H9 1: AR L, 99 C &l U Sfial &, &1 L, 61 a9 &1 A 8 ¢ |
HY92: A L, 9 C &l & &, &1 L,ax C ol offar =7el & |
dd,
(1) -1 T 8, HUF-23G 2 |
(2) BUF-2 T B, HAA-1 3 2 |
(3) S BT HA R |
(4)

4) S B A B | WwWWw.examrace.com
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Sol. (1)
Radius of circle = \[114+4=3

|la=2+0-3| |[20-5]
Distanced between L, and L, = Jﬁ = m

depends on a soif L, is chord of circle than L, may or may not be diameter of circle
So Statement - 1 is true

If L, is diameter then centre (1, -2) lies on it.

= 3-2+0-2=0>a=1

3
=>d= m < radius
soif L, is diameter then L, is chord.
So Statement-2 is false.

68. Let f and g be functions defined by

1
f(x) = X—,x e R, x#-1and g(x)=x%+1, x € R. Then gof is

+1
(1) both one-one and onto. (2) neither one-one nor onto.
(3) one-one but not onto. (4) onto but not one-one.
A1 AUt g, f(x) = ﬁ,x € R, x=-1a21 g(x) = x2+ 1, x € Rg1 uR\If¥d werd &, a9 gof
(1) THP! AT ATBIEH Q! 8 | (2)5 A ThD) B 3N T & MMDWIESH 2 |
(3) Thd § Afd s T8 ] | (4) ATTBIEH B UG THH! EI B |
Sol. (2)
gof(x) = g(f(x)) = f(x)*+ 1 =" "7z + 1

as gof(x)>1 = into
and gof(x) is clearly many one (- gof(0) = 1= gof(-2))

1 d
69. Let f be a differentiable function such that 8f(x) + 6f (;) —-x=5, (x=0)andy = x(x), then & atx=-1is

dx
1
AT f U Q1 AaHER B 8, b 8f(x) + 6f [;]'“5, (x#0)® @l y =xf(x) &, T x = -1 3_1“
a1 8 |
1 1 15 15
) -5 @ 77 @) 32 @ -1z
Sol. (1)

8f(x) + 6f (%J—x =5
Bf(%] + 6f(x) — %= 5

1 3 ]
= _ |4x.=+5
= () 14( X

dy .,

dx = x2f'(x) + 2xf(x)

putx =—1

ﬂ) 1 4 1
(,dx iy s HEN+H ) = - o=

www.examrace.com



[MATHEMATICS |

70. If z=i (i++/2), then the value of z*+ 423+ 622+ 4zis

I z=i (i++4/2) B 09 24+ 42°+ 622+ 4z &1 519 8

(1) 6 (2) -9 (3)-5 4) 3
Sol. (4

z=i(i+v2) = (2+1P=-2 = 2+1+422=-2 = 22+22=-3

2+ 422+ 622+ 42 =24+ 222 + 222 + 422 + 22° + 42

= 2Y(22 + 22) + 22(2% + 2Z) + 2(2? + 22)

=_322_62-6=-3(22+22)-6=9-6 =3

sin2x +asinx

71. If for some real number 'a’, lm)x—:, exists, then the limit is equal to
. . sin2x+asinx
Ife & arafds wwen a @ forg )I(I_rp()x—:,mazﬁﬂa%,a‘lu%?ﬂmwa?%
Sol 8)) 1 (2) 2 (3) -2 4)-1
ol.
lim sin2x +asinx _ lim 2sinxcosx+asinx _ lim 2cosx+a
x—0 X3 - x—0 X3 - x—0 xz

0 .2 -2 1
for —form2+a=0 = a=-2 = Ilmcos—;(=2(——J=_1
0 x—0 X 2

3
72. 2cot™(7) + cos™ [gj , in principal value, is equal to

3
2cot(7) + cos™ (g] H1 &I A RIR B

41 117 44 44
(1) tan™ 117 (2) tan™ 125 (3) cosec™ 125 (4) cos™ 17
Sol. (3)
3 1 4
1 —1 — = -1 -1 —
2cot™7 + cos 5 = 2tan 7 + tan 3
= tan™' l + tan-! l+ tan-! 4. tan-! l+ tan- 4. tan-! ﬁ- cos™ had
- 7 7 3 24 3 44 = 125
73. Atree, in each year, grows 5 cm less than it grew in the previous year. If it grew half a metre in the first year,

then the height of the tree (in metres), when it ceases to grow, is

Uh U Ufddy, Awel af &) e 541, $F dgedl & | I 98 ugdl ¥ § 1/2 Hiex dedT B, I 9id I8 de-1 9

BT A US B Hag (Mexd 7)) '

(1) 2.50 (2) 2.00 (3) 3.00 (4) 2.75
Sol. (4)

1

t = 2 m =50 cm

t,=45cm

t,=5cm

t,=0cm

10
height of tree = S, = > (50+5)=5x55 =275cm=2.75m

www.examrace.com
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Sol.

75.

Sol.

76.

Sol.

[MATHEMATICS |

b
Let S be the set of all real matrices, A = [j d} suchthata+d=2and AT=A2-2A.Then S

(1) has exactly two elements. (2) has exactly four elements.
(3) is an empty set. (4) has exactly one element.

A1 S Wl ardfds 3@l BT W B, A= {: ﬂﬁw%ﬁsa+d=26wAT=A2—2A g d S

(1) 9 ®ac <1 3raud 2 | (2) & Pad IR IyqYUq B |
(3) va Rad wq=aa 2 | (4) & Padt TP 3(quUd B |
()

D ac=abab_2a2b
AAZAj{bd ¢ dl|c d|7|2c 2d

3a c+2b| |a?+bc b(a+d)
b+2c 3d ca+d) bc+d?

= 3a=a?+bc, c+2b=2b, b+2c=2cand3d=bc + d?

= ¢=0,b=0,a=03 and d=0,3

= (a,d)=(0,0),(0, 3),(3,0),(3,3)

but a+d=2

s0 no such matrix is possible

ven7

2
xcosx“dx
The integral J cos(/n35 — x2) + cosx2 is equal to
Jms y
JT_7 xcos x2dx

FHIDT mcos([n35-x2)+cosx2 WIR &

1 7 1 7 1 5 1 5
(1) 73 (2) 5ng @) gz @) 5=

n7

x cos x%dx 1 lj- cost dt
I= ﬁ% cos(fn35-x?)+cosx? = 3 5 €0s(n35 1) + cost

n7 ‘ b b
=1 cos(fn3s —t) dt  [fx)dx = [f(a+b-x)dx
2 o cost+cos(/n35-1t) : :
1 o7 fng 7
= 2= I1dt:7 = 1= 7 (ng

If a variable plane passes through a fixed point (1, =2, 3) and meets the coordinate axes at points A, B, C,
then the point of intersection of the planes through A, B, C parallel to the coordinate planes lies on

Ife U& R Fae s ReR g (1, -2, 3) A 81ax ol & du1 s sl &1 fawgaii A, B, C R Fredm &, dl
A, B, C¥ g1a% WM ardl, fAderias el & wrar wwadl o ufiesed fag, g ww Rea 2, a8 @

1
(1) xy—=2yz + 3zx = 3xyz (2) xy + %yz—gzx=6
1 1
(3) xy—iyz+§zx=6 (4) yz—2zx + 3xy = xyz

(4) www.examrace.com
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Sol.

78.

Sol.
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.oX.y 2z
—+I+==1
Let plane is a b
. 1 2 3
As it passes through (1, -2, 3) .. P B+ o- 1T (1)
2 3
Point of intersection of planes x =a,y =b, z = cis (a,b,c) which satisfies equation i ; +E =1

= yz-2zx + 3xy =Xyz

Suppose a population A has 100 observations 101, 102,.....,200 and another population B has 100 observations
151,152,...., 250. If V, and V represent the variances of two populations respectively, then the ratio V, : V
is

af ga wafie AH 100 deor 101, 102,.....,200 8 T o< wEfte B H 100 U&ror 151, 152,...., 250 & | afx
V, 3 V, FHe: Q141 wEftedi & gwRel @t qwid 8, @ argua V, 1V, @

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

3)

Adding 50 to values 101, 102,.....,200 does not change varianceso V, =V, = V,:Vy=1:1

Statement 1 : If three positive numbers in G.P. represent the sides of a triangle, then the common ratio of the

V5 -1 and V5 +1 )
2 2
Statement 2: Three positive numbers can form sides of a triangle if sum of any two numbers is greater than
the third number.
(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 explnation for Statement - 1.

P 1 : IR YoTEHS A B AH 99D G U By a6t qonsit &) FAwfd axd g a1 eiR 2 @ ad

G.P. must lie between and

g J§2_162ﬂ ‘/§2+1a‘: dra Rera 21

P 2: A T gD el # =8l | &1 A R § 91 21, A 98 SR Us e @) yornsil 31 Awfd
B THA B

(1) -1 T 8, HAF-2 39 & |

(2) HUF-1 39T &, FUA-2 [ 2 |

(3) BUF-1 T B, $UA-2 TA & ; HUA-2, HU-1 B A AR & |

(4) UF-1 T B, HUF-2 T 8 ; HUF-2, BAH-1 B &) AR 81 8 |

3)
Let r>1
= at+ar>arr = rP-r-1<0

N 1-J§<r< 1+45

2 2
ar’ a
- 1<r<J§2+1 ........ A)
Let 0<r<1 = ar+ar>a = rP+r-1>0 ar
-1-45 -1+45
= re|=% > v > , @

J5-1
but 0<r<1 = T’1

Jg 1 JE 1 www.examrace.com

from (1) and (2)weget r e ( 5 ' 5 W so both statements are correct



[MATHEMATICS |

d -
79. The general solution of the differential equation % +sin (%] = sin[ X 5 y) is
d : =
aHer AHIHRUT %+ sin(x_;w)=sin(x_2)/] P AHRT B B
(1) Iog(cot%) +2sinx=C 2) log(cot%J +2sin§ =C
Y ) + 2ciny = y .-

(3) log tanE +2sinx=C (4) log tanZ + 2sin > =C
sol. (4 |

d = d

d_z+ sin(%}= sin(xzyj = &——Zcos %sin %

= J.cosec%dy:.[—2cos§dx =i 2¢n (tan%J=—4sin%+ c

Y X
n | tan= in— =

=3 En( 4)+25m2 c
80. The angle between the lines 2x=3y=-zand-6x=y=4zis

IR 2x =3y =—2zTqA —6x=y=4z D §'a B SV ¥

(1) 90° (2) 0° (3) 30° (4) 45°
Sol. (1)

SRS B NE Y L B
Direction ratios are oy and 64
Their dot product i i+1 l-0
eir dot productis — -5+ 3 — 7 =

= angle = 90°
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