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PART—I (1T - I)
Aptitude Test (3ifawfa glieror)

Directions : (For Q.1to 3) Find the old figure out in the problem figures given below :
fder @1 9 39 fom) W Q) 18 ued sl # 9, faww arg |
1. 1) ) 2) () (4)
Ans. (2
2. e g& 3) E ; (4)
Ans. (4

h
3. (1) @) D— ®3) Y 4)
Ans. (2

Directions : (For Q.4 and 5) One of the answer figures given below is hidden in the problem figure, in
the same size and direction. Select, which one is correct.

fAde: (9.4 3R 5 fom) 1 & TE 99 SR FaEl ¥ A U ndfa A9 IR e § wHE vy 9 gwH
sy A Bdt 21 Bei w8 2, gfigl

Problem figure / 9% 3m&fd  Answer Figures /| STR 3 |

4. (1)6 @) G @) D @) Q

Ans.  (3)
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5. IS o (X <2>0 o[\ <4>@

Ans.  (3)

Directions : (For Q.6t0 12) The 3-D problem figure shows an object. Identify, the correct view, from
amonst the answer figures, looking in the direction of the arrow.

fAde: (9.6 9 123 fom) 3-D w¥ Inaeht § U avg B fwrn wm g1 AR @ Qe | dww gu, swe |@d
9 Pl IR AMhE § A g

Problem figure / %91 3m&fa  Answer Figures /| STR 3 |

6.
*_
7 6 7 7
o 1 @ [ 3 L @ L
Ans. (&)
7.
Pl
- N / N
@) @ @ @
Ans. (2
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Problem figure / %91 3m&fa  Answer Figures /| SR &t |

(4)

(4)

98

(4)
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11.

&) b e ® G Y

Ans. (4

12.

Z~

, 0
<1)ﬂ_[>‘r—l ‘2>-Dq—|'—‘| e @ ﬂW—v—l

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

Adw (v, 13 forg) | R & E uv a6 sl @t g ww@n fae g ?

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?

fAde : (9. 143k 15 forg) | - & 1% wed il 3§ Bysll @ ga v fhai 2 ?

Problem Figure / 93 3fT&fa
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14.

(1) 18 (2) 20 (3) 16 (4) 17
Ans.  (3)
15.
1) 17 (219 (3)20 (4) 18
Ans. (4
16to 17
The problem figure shows the top view of an object.ldentify the correct front view, from amongst the answer
figres.
9% SA1pfd H Bl avg 1 S S fer TR @ | SR el W gl AR ¥ ygiy |
1. (O Q
Q O
Nl o |limTh
| 1 L s ]
ol ﬂfﬁ&
L ]
Ans. (4
ﬂ <]
17. L]

M H Il @ H ré
<3)l”|J'T_ <4)'Hﬁ

Ans. (4
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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 Ue M fd H Ve avq Bl Q@1 11 & | SHBT W8 HWI ¥ IR Bl § I gy |

18.
L]
= [1
@ © @ B
-
Ans.  (3)
19.
(2) i i) LR, ol @) N
J‘;'.
Ans. (4
20to 23

Which one of the anwer is the mirror image of the problem figure with respectto X - X ?

IR IMHITAT § T HITRN <) s YT Bl BT X - X TR A8l 91 gfafeg 8 ?
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X

<1> %

4 ¢
2 3 : (4)
Ans. (4
X
| X
() 5;& 2) ®3) O
Ans. (2
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22.

Ans.  (3)
A
23.
X
@ 2 : 3 (4)
Ans.  (3)
24 to 27

Which of the answer figures, will complete the equence of the three problem figures ?
IR ATBICRAT H 3, DI MBI BT T YT B IAT H I AJHA (sequence) YRT 8T ST ?
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24,

Ans.

25.

Ans.

26.

Ans.

27.

Ans.
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28to 32
Find out the total number of surface of the object given below, in the problem figure.

Ue i A FrTifhd avg &, a8l @ fel TRAT =G DI |

28.
1) 17 (2) 18 (3)16 (4)15
Ans. (2
29.
(1)20 (2) 22 (3)19 (4)18
Ans. (4

- S

(1) 16 (2) 17 (3)20 (4) 18
Ans. (2
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(3) 14 @) 15

(1)12 (2)13 (3)15 414

Ans. (1)

33t0 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 MHfT B Wil TR, IR AMHTAT § I, Tl 3T HI4l g 7

N

I_ T s —
- i ) =
@ : &) : 3 4
i L) | -
Ans.  (3)
J\ Resonance Page # 11
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34.

@ @) ® @

[

Ll

Ans. (1)

.5

@) ) 1 ©) (4)

Vo V

Ans. (4
36. 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)
frfalRad & &1 e, fIsel @ @ud &1 Fe9 $F HIaT § 7
(1) vt Afera (2) U1 IASTH STATSY(LED)
(3) TH ged (4) ¥&d (Compact) Ul ofa (CFL)
Ans. (2

37. Qutab Minar is largely cladded with :
FII AR R s sfedr ud 9emE T8 2 |

(1) Marble (2) Brick (3) Granite (4) Red sand stone
(1) TR | (2)sTi ¥ ©OPEIEK] (4) T, TG TR |
Ans. (4
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38.

Ans.

39.

Ans.

40.

Ans.

41.

Ans.

42.

Ans.

43.

Ans.

44,

Ans.

45.

Ans.
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Inwhich place in India can we find cave temple of three faiths ?

(1) Ellora (2) Agra (3) Madurai
IRA 4 ¥ 5 SE R 4 9 g/l & w1 AR e g 7

(1) Telter § (2) s # (3) wgE A

@

Which one of the following cities in India lie in Cold and Dry region ?
(1) Leh (2) Gangtok (3) Simla

IRA # Fr=faRed o’ # |, S99 83 IR Y Sl 9 usdl 2 |
(1) = (2) s (3) e

@

Which one is not a sound absorbing material ?

DI gare & aeiyd T8 7 ?

(1) Glass wool (2) ground glass (3) Jute bags
(1) @ o w3 (2) o ®fa (3) UeH dAIR1
@

Palace of winds (Hawa Mahal) is located in :
241 el dal Red B ?

(1) Jammu and Kashmir (2) Andhra Pradesh
(3) Madhya Pradesh (4) Rajasthan

(1) 919 3R HTR (2) 3ifeg yowr

(3) HeT URY H (4) TSR H

@)

(4) Delhi

(4) faeel 5

(4) Darjeeling

(4) <rfifer

(4) Thermocol
(4) eI

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

AT B0, 999 & [ 3R & 9188 91 Rasfhdl &1 gd &1 ol 9§ 997 © ?

(1) West (2) North (3) South
(1) e (2) SR (3)aem
©)

Name the city where canals are used as transportation channels :
I R BT A 9ATY, STal TS, AT D H YA H 7k § P
(1) Venice (2) Tokyo (3) Canberra

(1) afr (2) S OEREN
@

Which type of roof will keep the room cooler ?

frg a8 &1 Bd HER Bl ST W ?

(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) FPIc B B4, R, S B LA TA B WY H TH! g
(2) THRE AER @ Bd

(3) Hebic B Bd, WHT RS & AT

(4) BT B B4, TR AR Sl B TRA DT Tg

@

Which city is based on sector planning ?

PITT IER HFSR AT UR emiRa ® ?

(1) Kolkata (2) Pune (3) Patna
(1) PreTdpraT @ (3) e
@)

(4) East
4 o@

(4) Manhattan
(4) HgeA

(4) Chandigarh
(4) T<rTe

Page # 13



46.

Ans.

47.

Ans.

48.

Ans.

49.

Ans.

50.

Ans.

51

Ans.

52.

Ans.

53.

Ans.

Which one of the following is an architect ?

frforRaa 9 & S99 76 IRGPR & ?

(1) Christopher Benninger (2) Salman Rushdie
(3) Amrita Sher-Gill (4) M.F. Hussain
(1) fraeTmR 9f+orR (2) FH WA

(3) 3rar IR—Ara (4) THUHgEA

@

The summer sun is Northern Hemisphere rises from :

Tl S WelE |, g Pl 9 e g ?

(1) North East (2) East (3) North (4) South East
QSR YE A QU (3) SR ¥ (4) sfaor &

@

Point out the incorrect combination :

3TYJE HAISH BT qadTd

(2) Eiffel Tower and Congo (2) Agora and Greece

(3) Pagoda and Burma (4) Vat and Combodia

(1) 3MTSHet STaR 3R B (2) 3TIRT 3R WA

(3) tTrsT 3R i (4) Ie 3R HHITSAT

@

Which one of the following is a horizontal member in a building that carries load :
frfalad % & S AR &1 U SIS RS 9T & ST fh IR 98 ol § 2

(1) Vault (2) Beam (3) Arch (4) Column
(1) 9EwTEl Bd (dfee) (2)dm (3) HExT9 (31T3) (4) %9 (®fer)
@

Natural shadowless light is available from which directionin India ?
R ¥, {391 BT &1 W fas yare foa faen 9 Suyaer § ?

(1) East (2) North (3) South (4) North-West
1)@ ¥ (2) TR A (3) feror (4) SR —ufd=q |
@

Let y? = 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 () 3242 (3) 32 4) 1642
AT y? = 16X U (&A1 11 RS 2 T L §AD AMAeTd Pl Yo FagAiel § U BR 8 | Al LA 8IHR S arel!
T Sirdl & e @l —1 8, A1 39 Sildl &l odTs g |

(1) 1643 () 3242 (3) 32 (4) 1642
()

If the quadratic equation

afe fgard TeRo

3x2+2@%2+1)x+(@*-3a+2)=0

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

S o faid forgil & &, 1 a o ool § 8 98 ©

8)) 1,2 (2)(2,3) (3) (0, -1) 4) =1,1)

If p is anylogical statement, then :
I pUF T G HUA 8, Al

(L) pAp =p @ pv(=p)=p
(3) pA(~p) is atautology F&T I ¥ | (4) pv (~p) is acontradiction T faRi=faa 2 |
@
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54.

Ans.

55.

Ans.

56.

Ans.

57.

Ans.

58.

Ans.

59.

Ans.

60.

Ans.

61.

Ans.

62.

Ans.

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 3 respectively.
Then the height (in meters) of the house on the opposite side is :

T Tl H, YA A x A B Faz R Rerd v Rasal I A Tell & G @l AR ReR Haw & ReR d1 ug
6 ST AAT AATHAT DIV HHL: o TATP & | A AHAA dTel 49 Dl Harg (Hed #) 8 -

(1) x(1 + cota tanp) (2) X(1 + cota. cosP) (3) x(1 + tana cotp) (4) x(1 + tana. cospP)

©)

The least positive integral value of x which satisfies the inequality 10C _, >2 x °C_
X 1 a8 AT G-IHD YUITHIA A, Sl 3 fADT 10C > 2 x 1°C Bl A BRI 8,
M9 ()6 @3)5 (4)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 Tl & TSI FABd & AU 9P ATITT & URIATT Pl &%, 9 ISP 91 2 3FTS &, ©

(12 @1 34 43

&)

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

IR IH e =1+x% D g (x,y) R & W ' @ m 2 d ma aft §9a A {5799 ofovred # Rer 8 a8
(1) (=0 -1) (2)[-1.1] (3)[0,1] (4) (1,0

@

A common tangent to x2 —2y? = 18 and x2 + y2 = 9is : &I Yo 9T T &1 & |

(Dy=2x+347 @y=+v2x+3+5 (3)y=2x+345 B)y=+2 x+343
@

The coefficient of t2in (1+t?) (1+t'?) (1+t?%) is :

(1+12) (1+12) (1+t%) & TR § 22 7[07F 2 |
(1) 2C,+1 (2=C, (3)*C,+13 (4)2C,+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 WRads THaHOT AHTT x + 2ay + az = 0, x +3by + bz =0 TATx + 4cy + cz = 0 FT Udh YAITR A ¥ a,b,c

I I © -
(1) 2ac=ab + bc (2) 2ab =ac + bc (3)2b=a+c (4)b?=ac
@

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

b
A () = x x|, & 7 ARG @A a e b @ R o a<h, 3 | (000X equal g 3

1 1 1 1
M 3 @+ b) @ 3 @-b) (37 (bF-laF) @ 3 0=
©

7x 4 5x1°
_[ dx equals TR B |

(x" +x%+1)
7 7 14 14
X X X X
§————+C +C gy ———tC gy ———C
@ (x7+x2+1)2 ) 2(x7+x2+1)2 ) (x7+x2+1)2 “) 2(x7+x2+1)2
@
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63.

Ans.

64.

Ans.

65.

Ans.

66.

Ans.

Let v =2i+j—k and yy = | + 3k - If U is unit vector, then the maximum value of the scalar triple product
[ﬁ\?\fv] is :

AT G =20+ ]k TNy = 43k -2 AR U TP = @Ry 8, @ anfeer e erewd [ v w] @ e J1e
R

(1) V59 (2 V60 ©3) V6 @) J10 ++/6
@

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 :

IS Ta TR @1, @ X + 2y —1 = 0 T 2x—y—1= 0, & ufcrews fag & 81 &< Sl 3 don A en aedi Aden
B WR dledl 8, Al AB & #ed favg &1 faguer 2 :

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

@

Statement 1: The line 2x +y + 6 = 0 is perpendicular to the line x—2y+5 = 0 and second line passes through
13

Statement 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

FUF L DT 2X +y + 6 = VW x-2y+5 = 0 R &dad & a1 G @ (1,3) I B IRl 2 |
HUA 2 Q1 AR ERA B STl BT [OHBA —178 |

(1) HUF -1 T 8, BUT - 2 3T B |

(2) FUT -1 3 & BT -2 A T |

(3) U -1 T B BUT -2 T T BUT -2 HU -1 B e AR ¢ |

(4) FUF -1 & B - 2 9T B | U - 2 HAF -1 BT FE AT TE ¥ |

@

Let A and B be two events such that P (A n B) | >3/4and 1/8 <P (AuB)< 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 correct explanation for Statement -1
(4) Statement -1 is true; Statment -2 is ture ; Statement -2 is not correct explanation for Statement -1

A1 AT B VY &) "eAn @ f P(AUB) | >3/4T2m 1/8 <P (A B)< 3/8% |
FAF1: P (A) +P(B) > 7/8

HAT2: P (A) + P(B)< 11/8

(1) U -1 FF B, BT -2 (A & |

(2) U -1 3 & BT -2FA B |

(3) FYUF-1 9 & ; BT -2 T ¥ |

(4) DU -1 I 8 ; B -2 ® ; HAF -2 B HEl ATRAT e € |

@
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67.

Ans.

68.

Ans.

69.

Ans.

70.

Ans.

Consider

L1:3x+y+a—-2=0;

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

L2:3x+y—o+3=0% S&fh o Y g-THG dRafdd Gl 8, a2l
C:x2+y?—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.

/1 W faR s -

L1:3x+y+a—-2=0;

L2:3x+y—o+3=0% &% o Y& g-THEG IRafdd G 8, a2l
C:x2+y?—2x+4y—-4=0.

H @ A L, 951 C B! Tb Sflel &, Al L, ¥a1 a<d C &l & 8 & |
He I L, 9x1 C 1 & & a1 L, a1 C ) Sfial 7181 & |

GE]

(1) PUT -1 T B, BT -2 3 ¢ |

(2) AT - 2 T &, HI -1 (WA ¢ |

(3) T BUT TH ¥ |

(4) T HY 3T ¥ |

@

1
Let f g be function defined by f(x) = il xeR, x #—1,and g (x) = x>+ 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.

A1 faen g,f(x) = xi+l xeR, X # —1, 32T g (x) = X2 + 1, xeR §RT URHINT % & T4 gof :
(1) THEH TAT FEBIED ST 2 |

(2) 1 A1 ThadI B AR T 2 IWED |

(3) Th @l & Ifh 3mesTes TRl ¢ |

(4) ATEBIE® § IR Vb d! T8 © |

@

1 d
Let f be a differentiable function such that 8f (x) +6f (;j —x =5, (x#0) andy = x2f(x), then d—i atx=—1is:

1
AT f UH QAT Saderd Hed g, fh 8f (x) +6f [;)—x=5,(X¢O)Fr?ﬂy:X2f(X),%,Fﬁx:_']tr\rd—i Ak

d
gl
15 15

1 1
- 12 2 1 ©) 14 (4) - 11
@

If z=1i(i +,/2), then the value of z* + 4z° + 62 + 4z is :
gz =i(i+/2) & Alz*+ 423+ 622+ 4z is &I 41 &

L6 (-9 (3)-5 43
@)
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im  SIN2X+asinx

71. If for some real number a, x-x N exists, then the limit is equal to :

im  SIN2X+asinx
X=X 3
X

Ife fHsft araa =1 a @ forw

M1
Ans. (4

P17 Raca B, A1 I8 AT aRIsR B |

()2 3)—2 4)-1

3

72. 2cot™ (7) + cos™ [5] , in principal value, is equal to :

3

2cot™" (7) + cos™ (5) , BT T HH R © -

o 41
Ans.  (3)

73. Atree, in each year, grown 5 cm less than it grewin 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 :

T Us ufaad et af &) arer 5cm $H 9qdl 8 | I 98 U8t a4 H 1/2 |, 9l B I 59 I 91 9§ B
T @ US B Sars (Hiexd H) B

(2) cos ecl(gj 3) cosl[ﬁ] @) cosl(ﬁj
125 125 117

(1) 2.50 (2)2.00 (3)3.00 (4)2.75
Ans. (4
74. Let S be the set of all real matrices, A = [a 2} suchthata+d=2and AT=A?-2A.Then S:
c

AMET S |1 ISP ATGEl BT A=A g, A=[a Z}W%% a+d=2TATAT=A-2A. 5 S
c

(1) has exactly elements.
(3) is an empty set.

(1) ® BHIdA < 3(aUq B |

(2) has exactly four elements
(4) has exactly one element.

(2) § B IR JIAT B |

(3) v& Raa aq=a B | (4) H DIl TP 379U B |

Ans.  (3)
. ‘/T x cos x2dx _
75. The integral mcos(lnSS—xz)cosxz isequal to
In7
T x cos x2dx
NEICICE mcos(lnss—xz)cosxz IR B
1.7 1.7 1 5 1 5

1 4ng 2 5Nz ) 47 (4) 5=
Ans. (1)
76. 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 planeslieson:

IS Yo =R T U ReR fawg) (1,~2,3) A 81 ST & a1 e ol &1 fdwgaii A, B,C | ®redn g, d A,B,C

H BIGR O dTel, s oedl & |HiaR &1 ufiesed fag S R Rer B, a8 @ -

1 1
(1) xy —2yz + 3zx = 3xyz (2) xy + Eyz - sz=6
1 1

3) Xy—7yz tyX= 6 (4) yz —2zx + 3y = xyz

Ans. (4
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77.

Ans.

78.

Ans.

79.

Ans.

80.

Ans.

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 ratioV, : V, is :

I Tep e A¥ 100 YT 101,102.....200 € T g3 i # 100 Yeror 151,152....250.8 | Afe V, @2V,
V_ AT Q1 Fafedl & geRON B g ®, @ Srgud V, 1V, ' |

H1:2 (23:2 (3)1:1 42:3

©)

Statement 1 : If three positive number 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 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

HUA 1 : IR TOMTHAS A B A SIS TR T (Y D1 JoTishi $1 Fefid Bl 2 a1 iR 811 o1 |ai

SHEIG| ng—l qen */g;la%éﬁaﬁ%%|

B 2 : AR o erieadh el # gl <1 1 A N 3 91 &, 1 Ig A U Byt A ot al e
PR FhA B |

(1) U -1 FF B, BT -2 (A & |

(2) U -1 3 T, HUF -2 FA & |

(3) HUH -1 A & ; HUA -2 FA &, HUF -2 HUA -1 B Aal ARAT ¢ |

(4) HUF -1 9 B, HAT-2 T & HUA-2 HAF -1 ] AS! AAT T8 ¢ |

©)

The general solution of the differential equation

JqB AT FHIBRT

d_y X+Y) L (X=Y _

dx+5m( > j—sm( > j & T A T

(1) log [COt%j +2sinx =C (2) log (COt%j + 2sin>=C
2

(3) log (tan%} +2sinx=C (4) log (tan%) + Zsing =C

@)

The angle between the lines2x =3y =—zand 6x =y =4zis:

RERI 2x =3y = —zdAA—B6x =y =4z D 41 & B & |

(1)90° 2)0° (3)30° (4)45°
@
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51

Sol.

52.

Sol.

53.

Sol.

54,

Sol.

[ MATHEMATICS |

PART—II (9T - 1)
Mathematics (31f0r<)

Let y? = 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 {1 11 WRaerd 8 do01 L $9e A1ier &l U™ aqiier 4 Ueh 8RR & | afd LA Bex S arell
T Siial &, Tl @1 —18, 1 39 Sl &l aTg o—

1) 1643 @) 3242 (3) 32 4) 1642
@

L(4,8)

Equation of chord LM isy—-8=—(x—4)

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

= LM = 32¢2

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

afe fgard TR 3x2+ 2(@2+ 1) x + (@2—3a+2) =0 & o fAud forgl & &, @1 a o9 v # &, a8
=

(1) 1,2 (2 (2,3) (3) (=0, —-1) 4) (-1.1)

@

f(0)<0 = a>-3a+2<0 = ae(l,2)

If pis any logical statement, then :

af p Ud T FId HUA &, Al

(1) pap=p (2 pv(=p)=p

(3) p A (~p) is a tautology (4) pv (~p)isacontradiction
Ife p Ub qB TG BUA B, Al

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

(3) p A (~p) T I B | (4) pv (~p) Th faRenfa 2 |
@)

pAp=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 :

T Tell H, g A x HeR B SHarg R Ry g Rasad! § S Tell & A 1 IR Reyd 9aa & Riar don ur|
& I=IIA TAT AT DIV HHI: o A P & | AN AHAA dTel Wad @l Sars (Hexi H) B—

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

©)

E
h-x
(03
C B D
X X
A v B
h—x
tano =
4Ty
X
tanp = —
B=y
Resonance Page # 20

Educating for better tomorrow



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 *°C is
X 1 T8 YATH GHD QUITDIG A, Sl S-HBT °C > 2 x 1°C DI A BRal &, 8—

19 (2) 6 (3) 5 4) 8
@)
10(:)(_1 > 2_10(:)<
10
Cy1 X X
>2 —>2 —=2>0
= ¢, T 11-x_° 7 11—«
3x—22
<0 = Xe 2,11
x—11 3

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
TH el & U 9% & ATUel 39 M- & uRadd &l &3, 39 IAD! 351 2 3R 8, 8—

1) 2 21 (3) 4 4 3

@

4 3
av _ d(a” j

ds ~ di4m’2 ’

1 ar2dr P2
3 @ =—= 5 whenr =2

2rdr

If m is the slope of atangent to the curve e¥ =1 + x2, at the point (X, y) on the curve, then all possible values
of mlie in the interval

I b e =1+ %2, a5 (x,y) W Ud W= ¥ &l g7l m g, A m & | G9a A1 59 srarat # Rerd g,
IE T—

(1) (=o0,-1) 2 [-1.1] () [0, 1] (4) (1, )
@
y = 2 yd_y_ d_y_ﬁ
e=1+x* => e dx—Zx = ix - oY
2
= m= 1+ x2
2X
As 1o %2 e[-1,1 = me[-1,1]

A common tangent to x2—2y? =18 and x>+ y2=9is

X2 —2y? = 18 AT X2+ y2= 9 B Yh SHITS W @1 B—

1) y=2x+ 37 @) y=+2x+3/5 (3 y=2x+ 35 @) y=+2x+3/3
@

2 2

Tan enttox— y——1is
g 18 9

y=mx£ \18m? -9
It will be tangentto x2+y?=9
|0—0$\/18m2—9|

g ‘ V1+m? ‘:3
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59.

Sol.

60.

Sol.

61.

Sol.

62.

Sol.

[ MATHEMATICS |

= 18m?-9=9+9m? = m?=2 :>m=iﬁ
= tangentis y = \/2x +34/3

= y:—«/zxi3\/§

The coefficient of t*#in (1 +t2)2 (1 +2) (1 +t*)is

(1+®)2(1+12) (1+ YD TR H 24 T I0TH 3—

El)) 2C,+1 (2) »C, (3) *C,+13 (4) 2C +2
4

coefficient of t#in (1 +t3)%2 (1 +t2?) (1 + t*)

= coefficient of t*in (1 + 2+ t*+ t%)(1 + C t? + 2C, t* +....)

= 12C12 + 12C6 + 1 = 2 + 1ZC6

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

e YRa®w TS BRI x + 2ay +az = 0, x + 3by + bz = 0 TAT x + 4cy + ¢z = 0 FT Y YRR 8A ©, Al

a, b, c IgE I &
(1) 2ac =ab + bc (2) 2ab=ac + bc (3) 2b=a+c (4) b?2=ac
@
1 2a a
A=0 = |1 3b b|=0 = 2ac=ab+bc
1 4c c

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

a

b
I f(x) = x |x| 8, T IR<IdD ARl a dm b & forg, SEf a<b g, jf(x)dx R B—

1 1 1 1
(a3 3 (a3 _h3 ~ (Ih3_1al3 Zh3_ a3
1) 3@ +Db) @) 3 @-b?) (3) 5 (bP=lal) (4) 3 Ib°~a7
©)
: $1xI]"_blb| atla]_[bF-laf
= d = —_ =
jf(x)dx £x|x| x |7 =3 . .
J-7x +5x%° q |
(X" +x +1)3 X equals
J?X +5x1° N
(x" +x%+1)3 dx B
X7 X7 Xl4 X14
@ (x7+x2+1)2+C 2) 2(x7+x2+1)2+C (3) (x7+x2+1)2+c ) 2(X7+x2+1)2+C
@
o)
7+7
j7X3+5X J‘ x&  x8 g
(x" +x% +1) ( 1 1}3 X
1+ —+—
x5 x
Substituti 1+l+l t t( > 7jd dt
stitutin —+ —=t,weget |——~———|dx=
ubstituting st 7=tweg 80X
—dt 1 x4
e Gy EY I SN
I t3 2 (x7+x2+1)2+C
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[ MATHEMATICS |

63. Let v =2j+ J —k and w =} +3k.If U isaunitvector, then the maximum value of the scalar triple product
[uv w]is

A V=2i+]—K T W =i+3k &1 IR 0 v 995 afeer g, @1 aifewr B3 quEwa [ v w] F1 ifdeds

a4 8—
1) 59 ) 60 ®3) V6 @) V10+6
Sol. (1)

[UVW] =uU(Vxw) = |U]||]vxw]|cosO =|VxW|cosO
maximum [uvw]= |[vxw]| = ‘37—7]—&‘ = /59

64. 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
IS TP TR @1, @RI X +2y—1=07M 2x—y —1=0 & Ufoees 95 I Brax Tl g an Fdene sl
BI ATAT B WR Pl 8, A AB & #ed fawg &1 f[aIgue g—
(1) x+ 3y =10xy (2) x+3y+10xy=0 (3) x+3y=0 (4) x+3y=10

Sol. (1) Requiredlineis
X+2y—1+r(2x-y —1)=0
S@A+20)x+(2-N)y=1+2r

X y _
= T2 1 =1
1420 2-2
1+X 0 0 1+ ) ) )
= Al oY) andB| O 5| Letmid-point of AB is (h,k)
B 1+A _ 1+A
so h=50v2) K= 220
= 2h+4Mh=1+% , 4k—-22k=1+2L
Lo 2h-1 . ak-1
=M 1 an T 1+2k
2h—1  4k-1
= 1-4h 1t2k

So locus of (h,k) is
= X+ 3y = 10xy

65. 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 - Listrue ; Statement - 2 is true; Statement - 2 is not a correct explanation for Statement - 1.
FHUT 1V 2X+y +6=0VE x—2y +5=0 R I g qT A &I (1, 3) | BIH W1l g |
HUA 2: T1 FATR IG@R3I B Tl BT oD —1 38 |
(1) PUF-1 T B, HUT-2 3 ¢ |
(2) FUF-1 I B, HAF-2 T ¢ |
(3) HUH-1 T B, FUA-2 I & ; HUF-2, HUA-1 B Ael AR ¢ |
(4) HUF-1 A B, FUF-2 TG & ; FUA-2, HUF-1 ) Fel AT =l ¢ |
Sol. (1)
put in (1, 3)
Xx—2y+5=0
1-6+5=0 true
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66.

Sol.

67.

[ MATHEMATICS |

so second line passes through (1, 3)

mlmz——zx—_—z——1

so statement - 1 is true ; Statement - 2 is false.

Let A and B be two events such that P(Au B) > 3/4 and 1/8 < P(A " 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 - Lis true ; Statement - 2 is true; Statement - 2 is not a correct explanation for Statement - 1.
®Yq 1: P(A) + P(B) >7/8.

®YA 2: P(A) + P(B) <11/8.

(1) PIF-1 T B, HAT-2 3 © |

(2) HUF-1 [ 8, FAT-2 9 ¢ |

(3) PUF-1 T B, HUA-2 I & ; HYUA-2, HUH-1 &1 Wl AT 7 |

(4) PUF-1 9 B, HUH-2 TA & ; HAF-2, FUF-1 P Fel AT &1 8 |

4

I(D()A) +P(B)-P(AnB)=PAUB)

P(A) + P(B)=P(AuUB) + P(AnB)

IA

P(AUB)< 1

3
PANB)< 3

oy ©|F, MNlw
IA IA

11
P(AUB)+P(ANB)< &

7. Lu
= 5 <P(A)+P(B)< 5

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

Consider

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

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

C: x2+y?2—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 istrue ; 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.

1 R fIar fifsg

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

L 3x+y—a+3=0,Sald oTd gadd qaifded Tl & a1
C: x2+y?—2x+4y—-4=0.

FoF 1: I L, 9 C B VP Sidl 8, d1 L, 91 a1 $1 AT 78 @ |
FUA2: I L, a0 CPH &AM 8, Al L, a<d C Pl Siar 781 & |

dad,

(1) PU-1 T B, HA-2 IRI 8 |

(2) PIT-2 A B, HU-1 3 & |

(3) T HUF AT ¥ |

(4) Tl HAT A T |
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Sol.

68.

Sol.

69.

Sol.

/\

[ MATHEMATICS |

@
Radius of circle = 11 4+4=3
. lo—2+a—-3] |2a—-5|
Distanced between L, and L, = J10 = /o
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) lieson 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.

Let f and g be functions defined by

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

X+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.
1
A AR g, f(X) = ~——, X € R x#—1 T g(x) =x*+ 1, x € RET gR¥TT werd &, a9 gof
(1) ThdbT ToIT 3MTeBTED ST 2 | (2)F @ THP B 3R T & ATDIED B |
(3) TP B wifeh revIEd E B | (4) 3MEBIEH T U] TH! 781 © |

@

1
gof(x) = g(f(x)) =f(x)2+ 1 = W +1

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

1 d
Let f be a differentiable function such that 8f(x) + 6f [;) —x=5, (x=0)andy=x3(x), then & atx=-1is

ax
1
AT f Ud VAT b B 8, fd 8f(x) + 6f (;\J_X=5,(X¢O)%agﬂy:XZf(X)%I ﬂax:—hﬂj—iaﬂ
A B
1 ; 15 15
o " P © 1 @ -1
@
1
8f(x) + 6f (;j_x =5
L 1
8f| 5 |+ 6100~ =5
L (43
= f(x) = ﬂ[4x.x+5j
& 2f'(x) + 2xf
ax =X T00 +2x1(x)
put x =— 1
ﬂ) = 1 4 1
(dX atx=_1_:I"f(_'])"'(—Z)f(—’])_5_7__E
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[ MATHEMATICS |

70. If z=i (i+\/§) , then the value of z*+ 4z3+ 622+ 4z is

U 2 =i (i++/2) B, T4 24+ 42% + 622+ 4z BT | &—

(1) 6 2 -9 3)-5 43
Sol. (4

z=i(i+42) = @Z+1)?=-2 = 22+1+22=-2 = 22+2z=-3
Z8+ 473+ 622+ 4z =24+ 223 + 223 + 472 + 27 + 4z

= 7%(z2 + 22) + 2z(z%2 + 22) + 2(z2 + 22)
=-3z22-6z-6=-3(z2+22)-6=9-6 =3

sin2x +asinx

71. If for some real number 'a’, )[ILTBX—B exists, then the limit is equal to

sin2x +asinx

Ife fodt arafds T a s forw lmx—swaﬁlﬂ%‘,aiu%@mw%—

11 (2 2 () -2 (4)-1
Sol. 4

. sin2x+asinx . 2sinxcosx+asinx . 2cosx+a

im —— = Ilim = lim—

x—0 X3 x—0 X3 x—0 X2

0 . 2C0SX—2 1
for —form2+a=0 = a=-2 = lM———=2 | =7 |=—1
0 x—0 X 2

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

3
2cot'(7) + cos™ [g] &1 = A TRWIR 28—

L (AL L (17 L[ 24 L[ 44
(1) tan 117 (2) tan 125 (3) cosec 125 (4) cos 117
Sol. (3
2cot™'7 + cos™’ 3 = 2tan™ 1 + tan™ 4
5 7 3
= tan™ 1 + tan™ 1+ tan™’ 2. tan™’ l+ tan-’ 2. tan™ ur_ cos™’ ad
- 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

U Us ufaay, fUwer a¥ a1 arderr 5941, $F geal & | I 98 Ugal 99 H 1/2 Hiex 9edl 8, d1 o9 I8 9o d<

PR A US B SaAg (Nt 7) 23—

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

t = 1 =50

=5 m=50cm

t, =45cm

t.=5cm

t,=0cm

10
height of tree =S = ?(50 +5)=5x55 =275cm=2.75m
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74.

Sol.

75.

Sol.

76.

Sol.

[ MATHEMATICS |

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

(1) has exactly two elements. (2) has exactly four elements.
(3) is an empty set. (4) has exactly one element.
~ : b
HET S T IR SRl BT A= 8, A= E d} T B fba+d=27aT AT=A-2A B, @ S
(1) # ®acT 3T U B | (2) % ®ae IR 37U B |
(3) s Rad W= B | (4) § B TP AT ¥ |
©)

AT = A2 DA ac_ab ab 2a 2b
- = |b d| |c d|lc d| |2c 2d

32 c+2b| _[a®+bc b(a+d)
b+2c 3d c(a+d) bc+d?

= 3a=a’+bc, c+2b=2b, b+2c=2cand3d=hbc+d?
= ¢c=0,b=0, a=0,3 and d=0,3

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

but a+d=2

S0 no such matrix is possible

V7 2
_ X cosx“dx _
The integral mcos(£n35—x2)+cosx2 is equal to
Yo x cos x2dx
FHTDe mcos(fn35—x2)+cosx2 TR 8=
1 1 Z 2 1 Z 3 1 E 4 1 E
(W) ;Mg @ 5mg @ 4 m3 @ 5 m >
@
«/(7 /7

x cos x“dx 1 _[ cost dt

n7
I = I 2 2 = — .
/5 008(/n35 — %) +-cosx® = 3 o cos(/n35 — 1) +cost

7 b b
=1 cos(fn35 1) dt '.'If(x)dx:If(a+b—x)dx
2 J_cost+cos(/n35—t)
/n5 a a
NP _gn% 1= 2 m?
= 2= Ildt= > = =g

n5

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
IS TP TR FHA T ReR fag (1, -2, 3) I IR il & do1 faens el &1 fagali A, B, C 4R dleal g, d
A, B, C ¥ BIaR O dTdl, eera el & FHr=R Saaal &l ufieeed fag, i/ w Rerd 8, 98 &—

1 1
(1) xy—2yz + 3zx = 3xyz (2) xy + Eyz —sz =6
1 1
3) Xy = 5yz +§zx:6 (4) yz —2zx + 3xy = xyz
@
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Sol.

78.

Sol.

[ MATHEMATICS |

X Yy z
—+=+—=1

Let plane is 2 b

: 1 2 3
As it passes through (1, -2, 3) LT ——+—=1 ... (D)

a b c

. . B - . . . B l 2 3

Point of intersection of planes x =a,y =Db, z =cis (a,b,c) which satisfies equation ;—;Jf; =1

= yz-—-2zx + 3xy = Xxyz

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, thentheratioV, : V,
is

Ifs v Fafte AH 100 Y& 101, 102,.....,200 & A1 §A |Ae B H 100 Yefor 151, 152,...., 250 8 | I
V, o1V, HHE: S FEiedl & JRell @1 9 B, @ U V, 1V, B

@ 1:2 2 3:2 3 1:1 @4 2:3

©)

Adding 50 to values 101, 102,.....,200 does not change variancesoV, =V, = V,:V =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 V541 .
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.

HYA 1 IR oS A B A gTHS TN T B o1 Yoiisii &1 st SR 8, a1 [OiR S &1 91d

G.P. must lie between and

SHEIG| \/gz_lasﬂ \E;la% dra Rerd T |

B 2: I N geTeTesr Femeli # 8l Q1 &1 a7 Rt ¥ 97 2, A1 I8 AT Ueh S ) orell b fAsfid
PR qhdl 8—

(1) PIF-1 T B, HAT-2 3 ¢ |

(2) FIF-1 I B, HAF-2 FF ¢ |

(3) BUH-1 T B, PIT-2 A & ; HUF-2, HAUAF-1 B HEl AR B |

(4) BUF-1 9 B, $UA-2 T & ; HUA-2, FYF-1 B Al AR &l ¢ |

©)
Let r>1
= atar>ar?r = r’-r-1<0

- 1_«/§<r< 1445

2 2
ar’ a

= 1<r< €+1 ........ 1)
Let 0<r<1 = arr+ar>a = rr+r-1>0 ar

~1-+5 —1++5
= re | T, v 5>

J5-1
but 0<r<1 = |5 1| ... @)
J5-1 5+1
from (1) and (2) we get r € T T 5 | so both statements are correct
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80.

Sol.
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d _
The general solution of the differential equation d—i +sin (XLZVJ =sin [u) is

d _
AP THHT d—i+sin(x’£yj:sin[%j F1 AT B -

(D) Iog(cot%) +2sinx=C (2) Iog(cot%} +25ing =C
X
©) Iog(tan%j+23inxzc (4) Iog[tanl)+23in5 =C
4

@)
dy  (x+y)_ . (x-y dy _ X .y
dx+sm[Tj—sm( 2 = dx——ZCos 2sm 5

Yy - [ 2c0s% tanlj__ X
= Icoseczdy I 2c052dx = 2€n( 1) 4sm2+c

y X

tan= in==
= fn( 4j+23m2 c
The angle between the lines2x =3y =—zand-6x =y =4zis
NERI 2x =3y =—zTAT —6x =y =4z D §1F BT BT g—
(1) 90° (2) 0° (3) 30° (4) 45°
@
T 11, T
Direction ratios are 5’3 and 6 "4
Their dot product i i+1 1—0
eir dot productis — >+ 5 — 7=
= angle =90°
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