PAPER-2 (B.E./B. TECH.) OF JEE(MAIN)
Part-1 / HI1-1
Aptitude Test / JIfawfa gdieqor
Direction : (For Q.No. 1 to 4). The problem figure shows the top view of objects. Looking in the direction
of the arrow, identify the correct elevation, from amongst the answer figures .
e : (W19 4@ fo). wee sl § axgell &1 o0 gw fRamn w31 dR & e d <@ W SR
ITgRrT ¥ & w weE g At |
Problem Figure / W& 3@ Answer Figures / SR 3gfodl
P M Mt Mt DA
X X
!
(1) (2) (3) (4)
Ans. (3)
vy Hﬁmﬂﬂ
: il ol mllh el
!
(1) (2) (3) (4)
Ans. (3)
. ) il Pl e
o) | I
| (1) @ ) @)
Ans. (4)
©)
4, “ ©
o A AW A A=
| (1) @) @) @)
Ans. (2)
Direction : (For Q.No. 5 to 6). Which one of the answer figure will complete the sequence of the three
problem figures ?
fi<w : (0. 53R 6% fom). SeR argfodl § 4 P-—W aga & I U= gl # T 4§ AGHEH
(sequence) IRT B TN ?
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Problem Figure / &7 agfd

L]

5. X =

b ¥ b Ry

3

AL

Ans. (2)

6 O U
(=] <o

Ans. (3)

Direction : (For Q.No. 7 to 10). The 3-D figure shows the view of an object. Identify the correct top view

Answer Figures / SR st

(1)

from amongst the answer figures.

fice (9. 73R 103 f9). 3-D ye7 oG 7 0@ 9K @ & 9 & R T 8| 961 98 F) W, ST

gt § ¥ gAY |
Problem Figure / 9¥7 agfd
r_u E
7.
(1)
Ans. (4)
mp=
8. | j
(1)
Ans. (3)
.*—'""r_,j
9. .
(1)
Ans. (3)

P P Nl Y P
N <@1L>
v NN
2) (3)
(}lﬂ
0
(2) (3)

Answer Figures / STR sl

(2)

€

(3)

AN

(4)

(4)

iR

(4)

L
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- &5 1 Ue Lt

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

Direction : (For Q.No. 11 to 12). The problem figure shows the elevation of an object. Indentigy the
correct top vies from amongst the answer figures.

fdw @ 113R 12D fam). v sl & Rl =g &1 o=@ g3 e ™ 8| SR gl § @ swe
8 S g UgEi |
Problem Figure / W& 3mgfu

Answer Figures / SR 3gfodl

Y Y

!
(1) (2) (3) (4)
Ans. (1)
|
12. |
T ! ! !
(1) (2) (3) (4)
Ans. (3)

Direction : (For Q.No. 13 to 15). The probjem figure shows the top view of an object. Identify the correct
elevation from amongst the answer figure looking in the direction of the arrow.

e : (7. 13 3R 15 & o). uew gy # fref avg &1 oo v R w1 81 IR & Ren =a gy SR

il # | T W W ¥ YA |
Problem Figure / W& g Answer Figures / SR 3Tl

I ]
+ ] 2 A A
() (3) (4)

Ans. (3)

u M [
CN(E) A
o

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

(1)

h W

Ans.

2
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s )] L LMy LMt

T
(1) (2) (3) (4)
Ans. (4)

Direction : (For Q.No. 16). One the following answer figures is hidden in the problem figure in the same
size and direction. Select the correct one

e w16 3 fag). i @ ™ gl 4 A P gy 99 R e § 9= & | 9o argfa ¥ v 8

- "E 8, gAY
Problem Figure / W& 3l Answer Figures / SR 3ngfudl
It
16. |
NS BT I
(1) (2) (3) (4)

Ans. (3)

Direction : (For Q.No. 17 to 19). The 3-D problem figure shows a view of an object. ldentify the correct
front view, from amongst the answer figures, looking in the direction of arrow.

fdw (. 173199 ). 3-D 7% gl % & oxg @ @ g B w1 IR A e ¥ ww gu
TS 98 R g P SR A@dl § ¥ ugeg |

Problem Figure / W37 3Tgfa Answer Figures / STR sl
[ = [ I_I’l: | -
17. f% = W =
h R
(1) (2) (3) (4)
Ans. (4)
Problem Figure / U & Answer Figure / SR 3THf
6 g
18. @ . L] ! []
2L .
(1) (2) (3) (4)
Ans. (2)
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19. \\@I)\ = L™ f.l_[ I ]i

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

Ans. (4)

Directions (For Q. No. 20 to 22) Identify the correct 3-D figure from amongst the answer
figure which has the same elevation, as given in the
problem figure on the left.

e (9. 20 No. 20 & 22) 3-D STR IHfdl # 4 U AP I ygER N @ Twe
e U AP O it 8

Problem Figure / We 3m&fa Answer Figure / SR STofd

20. I é Z % Z é

(1) (2) (3) (4)
Ans. (3)
21.
(1) (2) (3) (4)
Ans. (3)
(1) (2) (3)
Ans. (1)
Directions (For Q. No. 23 to 25) Which one of the answer figures shown the correct view of the 3-
D problem figure after the problem figure is opened up ?
fader (9. 23 No. 20 9§ 25) 3-D ¥ IS P GieM W, SR INPhodl § | GE g PE-|W B ?
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Problem Figure / We af&fd  Answer Figure / SR ST@fod

23. @

(1) (2) (3) (4)
Ans. (3)
24. @

(1) (2) (3) (4)
Ans. (2)
25. @

(1) (2) (3) (4)
Ans. (2)
Directions (For Q. No. 26 and 27) Find the odd figure out of the problem figure given below
e (we 26 3R 27 @ form) | W < T aafdl # & A amefa EwE |
26.
(1) (2) (3) (4)

[ ]
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27. }L/‘

(1)

|

(@)

Directions (For Q. No. 28 to 31)

fder (v 28 9 31)

Problem Figure / ¥¥ 3mafu

X
. B
X
i X
29. %
X
X
30. @
X
X
31.
X

&k

(1)

(1)

(1)

% o &

(1)

el

(3)

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

IR AP 4 § DA APpfa & T g A &1 X — X ¥ 9=l

& Tdvr wfafae & 7

Answer Figure / ST I@fad

(2)

(2)

(2)

(2)

(3)

(3)

(3)

(3)

]

(4)

(4)

(4)

(4)

(4)
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Directions (For Q. No. 32 to 34) The 3 — D problem figure show a view of an Object. Identify the
correct front view, from amongst the answer figures, looking in
the direction of arrow.

fder (9. 32 No. ¥ 34) 3-D v P A 0P I P UF 39 DI fQ@rn @ B AR & fRem |
<Ed §Y, THS Gl U9 ¥ Pl IR Bl # F UgEi |
Problem Figure / 9¥ sf&fa Answer Figure / STR 3T
32.
A

(1) (@) (3) (4)

NG — l

(1) () (3) (4)

34. ) l l 1:‘-__1

% |
(1) 2) 3) (4

Directions: (For Q. No. 35)  From the top view given in the problem figure identify the correct 3-D
figure from amongst the answer figures.

fadem@. 35 @ fom) A T gE g & S g9 P A 3-D IR AR § | v |

Problem Figure/We aM%fI  Answer Figures/SIR Jmafodt

(1) (2) (3)
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36.

Ans.

37.

Ans.

38.

Ans.

39.

Ans.

40.

Ans.

41.

Ans.

42.

Ans.

Which type of roof will provide maximum protection from heat radiation in a building?

(1) Concrete slab, water proofed and covered with a roof garden

(2) Painted aluminium sheeting

(3) Concrete slab with plaster

(4) Concrete slab with mud and brick tiles

freferfad | @ A Bd w9+l | 7 fAfdror 9 999 ¥ grem qi?

(1)

What is Venice famous for?

(1) Springs (2) Canals (3) Mountains (4) Valleys

e fra & fog 7o 22

(1) o (2) T8¢ (3) udd (4) enfei

(2)

Gol Gumbaj of Bijapur is:

(1) A Mosque (2) A Fort (3) A Mausoleum (4) A Palace
dISTgR &1 Mol To:

(1) v& AR< 2 (2) T foper 8 (3) U AP B (4) T& "B B
(3)

Solar energy is converted to electrical energy by:

(1) Rain water (2) Photovoltaic cells

(3) Electro magnetis (4) Bio technology

g Sol fbg ¥ faurenl # gRafda s 27

(1) a5t &1 g (2) wIedIces® ved  (3) faga gl (4) Sa drenfa
(2)

Buland Darwaza is located in:

(1) Golconda (2) Fatehpur Sikri (3) Red Fort (4) Agra Fort
goig exara fa # Rerg 87

(1) MABIST (2) e Ry (3) a1 fapet (4) 3TRT &1 fet
(2)

Ellora temples are

(1) Built in wood (2) Made in marble (3) Builtin sandstone  (4) Cut out of rock
TeolR] & HfeR :

(1) oS § 99 B (2) AR T &

(3) AT TN UGRR | g9 © (4) TCeE H 9§ P gU &

(4)

Salim Chisti mosque is located in:

(1) Delhi (2) Gwalior (3) Fatehpur Sikri (4) Hyderabad
i forell &1 wwmaT wal Rerg 87

(1) i (2) Tarferax (3) B R Rt (4) TR
(3)
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43.

Ans.

44,

Ans.

45.

Ans.

46.

Ans.

47.

Ans.

48.

Ans.

49.

Ans.

50.

Ans.

IGBC stands for:

(1) Indian Government Biological Center
(3) Indian Green Building Council

s oAl fea &1 udle 87

(2) International Great Beautiful City
(4) Indian Great Building Center

(1) R Xl wifds og (2) SIS T8 Yav e

(3) W<y gRaT was1 uRwg (4) IR g1 999 D=

(3)

Big Ben is a:

(1) Temple (2) Clock Tower (3) Palace (4) Mosque
faT 97 Fr &7

(1) Afa (2) ge1 W (3) 7Ew (4) AfTg
(2)

Pyramids are located in :

(1) Ethiopia (2) rome (3) Egypt (4) Greece
fRifie el Red 87

(1) Sfernfian (2) Im (3) shre (4) 9

(3)

Vertical sun protectors over wall openings help in cutting off summer sun rays on:

(1) On all sides (2) South side (3) West side (4) North side
Rasa! & a1 ol R Tves @ ol &1 faa Ren # Frea 22
(1) 8 X% (2) feyor B Wb (3) uf¥TH & %
(4)

Temperature of the Earth due to the ‘Greenhouse Effect’

(4) SR B RSB

(1) Keeps increasing/decreasing
(3) Decreases

ERl BT TIHE WH BN T W:
(1) 91/ Tedr Y&dl 8

(3) T &

2

(2) Increases
(4) Remains constant

(2) ggar ®
(4) T FHM Y& B

Which one of the following is not a load bearing component in a building ?

forafefRaa § ¥ @19 |1 wa=i ¥ 4R SoM aren 2 78 & ?

(1) Concrete floor slab (2) Column

(3) Beam (4) Partition wall

(1) Fwic o we ufean  (2) ™ (3) TER (4) e AR
4)

Which color is obtained by mixing red and yellow colors ?

&l Td el 3 fAem™ | S99 31 91 8 7

(1) Brown (2) Purple (3) Pink (4) Qrange
(1) (2) S (3) eIl (4) |
(4)

The ruins of Hampi are located in which state ?

(1) Tamil Nadu (2) Karnataka (3) Andhra Pradesh (4) Kerala
e s EeR Fa T A R 8 7

(1) afferTg (2) Beilc® (3) 3" U_W (4) B
(2)
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51.

Ans.

Sol.

52.

Ans.

Sol.

53.

Part-11 / 9191-11
Mathematics / 7Tforq

If A and B be two finite sets such that the total nhumber of subsets of A is 960 more than the total
number of subsets of B, then n(A) — n(B) (where n(X) denotes the number of elements in set X) is

equal to :

gfe A 91 B3l uRAd @eag U4 & [ A §d Suay=adl & 91, B ® @ Suaieadi o &l
¥ 960 a1 7, df n(A) —n(B) (W& n(X), ¥9=ad X & @ud] &) 61 STAT ) SRR @

(1)6 (2) 2 (3)3 (4) 4
(4)

n(A) = a

n(B)=b

Given: 22-2°=960 = a=10,b=6 —a-b=4

The order and the degree of the differential equation of all ellipses with centre at the origin, major

V3

axis along x-axis and eccentricity 5 are, respectively :

Eﬂﬂ@ﬁéﬁ@ﬂiﬁﬁﬁﬁ@ﬁﬁ%éﬁ%,xﬂﬁﬁ%ﬂﬂﬁ%ﬂmwg%,a%amw

THIBROT P PIfS TAT °IT HAI: ©

(1)2,2 (2) 1,1 (3)2, 1 41,2
(2)
2
2=21_2=2[1_§]=E_
b"=a"(1-¢e%) =a 2 %
Equation of ellipse :
rEgT B GBI
x2 y: 5 2 2 dy
" +32M_1 =X +4y"=a :>2x+8ydx—

= order ®If¢ = 1, degree © = 1

If A and B are two independent events such that P(A) = % and P(A v B) =§‘ then P(A n B) is

equal to :

gfe A g B w@ad geqrg T 8 b P(A}=%HEHP(AUB)=§%,H‘[ P(A N B) a3} & :

3 1 1 3
M 35 @ @ 5 o
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Ans. (4)

Sol. A &B areindependent events. A B W3 AN # |
= P(A~ B) = P(A) . P(B)
Now 31, P(A U B) = P(A) + P(B) — P(A ~ B)

4 3 3 4 3 7
= —=— +P(B)-|— |P(B = ——-—=|—| P(B
i 10+”(10]” 5 10 (10]{)
5 7 5
— =|— | P(B P(B) = =
~ 10 {10]() = PBis
s PRFBRE Sl 2
10 7 14
54. Let S be the set of all real values of 'a’ for which the following system of linear equations
ax+2y+5z=1
2Xx+y+3z=1
Jy+7z=1
is consistent. Then the set S is
(1) an empty set (2) equal to R
(3) equal to R — {1} (4) equal to {1}

qM1 S, 'a' @ |9 IRdd A1 B 9wy & forae [y YRgs gdiexr e
ax+2y+5z=1
2X+y+3z=1
3y +7z=1
G (consistent) 8, &1 |Y=g S :
(1) & R 99=99 8 (2) RP &R &
(3)R—{1} & X & (4) (1) ® TR B
Ans. (2)

Sol. ax+2y+5z=1
2X+y+3z=1
y+7z=1

A= -a(-2)—2(14) +5(6) =—2a+2 =—2(a—1)

Lo T %
W = N
-~ W "

—1(-2)-2(4) +5(2) = 0

=

¥

I
—_ 1 —
G = N
=] 2 n
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—a(d)—1(14) +5(2) = 4a—4

~ W

a 1
ﬂy=2 1
0 1

a 2 1
A= 2 1 1 =a(2)-2(2) + 1(6) =—2a+2=—2(a—1)
0 3 1

W = M

-+ system is consistent (Fr&ma ¥ 8 )
~. either a1 @ a= 1 = unique solution g g

Now 214, if af& a = 1 , system of equation becomes (F&vT a6 )
X+2y+5z=1

2X+y+3z=1

y+7z=1

i.e. there are only two equations (3721 @da &I GHIDRUI 2)

X+2y+5z2=1

y+7z=1

which are not parallel (G f& w9FaR 721 8)

.. system of equation is consistent. (F¥1&=vT &R 1T & 1)

55. If an equilateral triangle, having centroid at the origin, has a side along the line, x + y = 2, then the
area (in sg. units) of this triangle is
e §HAg P, e d<e qd 95 8, @ T Yol ¥ x + y =2 & Az 4 g, a1 Brgst &1
%A (a7 sHIeal W) ®

(1) 346 2 6 (3) 643 (@) gﬁ

Ans. (3)

Sol.
B M c
2
omMm="1_.2 = AM = 3.2
J2
In AABM #
2 2
AB? = AM? + BM? - a2=(3«/§)2+EJ - 3%=1a = a%=24

. Area &F%d =§32= gx 24 = 63
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56.

Ans.

Sol.

57.

If the shortest distance betweenthe linesx + 2L =2y =—-12z, x =y + 4L =62 - 120 is 442 units,

then a value of & is :
gfe Yl x + 20 =2y =— 12z, x =y + 4L =6z — 120 B 19 ATH A 442 TPE B, A L BT T

A4 8

(1) % (2) 2 (3) v2 .
(3)
A(-21,0,0) ,
{' } N
M
.......... o i :
~ B(0,~4A,20)
X+2L=2y=-122 & X=Y+4h=62—12%
x+21._ y @z :>E_ y+4h  z—2
1 1/2  =1/12 g
Xt2h _y _ 2z X _y+é4h _z-2
2 "8 3 iy 1
7 ik
Vector normal to both lines €191 Y131 &7 3 e
6 6 1

= 1(12)- j(18) + k(36) = 12§ — 18] + 36 k
or vector parallel to normal to both line =21 —3] + 6k
a1 ST YEIel & oferd @ wHR afaw = 21 — 3] + 6k
Also g9feTT, AB = (24)i— (44) i+ (@M k
Shortest distance will be projection of AB on vector parallel to the perpendicular to both lines

AdH NAB &1 IH1 YR & o aq FHR 9y W) Y89 § |

AB.(2i —3] +6K)| ‘4l+12}.+121‘ ‘23,1‘
= 442 = = = + 42 =4n
‘ J4+9+36 | 7 7
}l.=i‘J§
20186

If the digits at ten's and hundred's places in (11)° " are x and y respectively, then the ordered pair
(x, y) is equal to :

afy (11)*°"° % g2 don AFs D W R HAL: iFH x TNy B, @ BT T (x, y) |K 2

(1)(1,8) (2) (1, 6) (3) (6, 1) (4) (8, 1)
Qcollegeduni;
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Ans.

Sol.

58.

Ans.

Sol.

59.

Ans.

Sol.

(3)
(11}2315 10+ 1)2{}15
01600 102016 o P + 201602014 102 + 201602015 10 + Emﬁcgmﬁ

1000% + 203112000 + 20160 + 1 = 10004 + 203,132,161

2 2

Which one of the following points does not lie on the normal to the hyperbola, :_6 - % =1 drawn

at the point (8, 3v/3) ?

=1 # |/ ®F-a1 fag srfduxaes %-%=1$ﬁ§{8,3ﬁ}ﬁ@%ﬂqaﬁmwﬁmﬁﬁ

g7
= 1
1) (10, 4/3 2) 113,— il £ P 4) (11, +/3
(1) (10, ¥3) (}[ Jg) ()[ Jg) (4) (11, V3)
(1)
X_y _, 2x 2y dy _
16 9 16 9 dx
At(B,SJﬁ],tﬁ'
2x8 _2x3y3dy _ 3 _dy
16 9 dx 23  dx

Equation of normal at (3,3\’5) ;
fag(8,3V3 ) w aifvera o1 it

y—-3V3 = —% (x — 8)

7

Clearly, option (1) does not lies on it.
weddn: fAser (1) 39 w Rea 81 81

An urn contains 5 red, 4 black and 3 white marbles. Then the number of ways in which 4 marbles
can be drawn from it so that at most 3 of them are red, is :

U HA H 5 AT, 4 BTl TAT 3 Ghe & 8 | d S99 a¥1d], 8 &9 § 9 4 &9 Al & 9a6d
2 5 978 ¥ o 9 ¥ 3 ot 81, I 9= o

(1) 495 (2) 455 (3) 460 (4) 490
(4)

Required number of ways = '°C4—°C,

(eifre g=i @1 9w) =495 -5 = 490
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60.  If (x +iy)> = 7 + 24i , then a value of (?+1/-57 ) (?—4—57 )

1

afE (x +iy)2 =7 + 24i &, (7+1/—5?6)é - (?—\/—S?G)QW TP A R

(1) — 6i (2) -3i (3) 2i (4) 6
Ans. (1)
Sol. (x+iy)*=7+24i
X2 —y® +i(2xy) =7 + 241 =X -y =7,xy=12 :[%T-yzﬂ
= 144 —y* = 7y =y +7y* =144 =0 :>F2=_?J2£25 =—160r9
= y=13
Also FHfr (7 +\/H) (? Jﬁ) = (x + iy) = (x —iy) = 2iy =t 6i
61.  The equation of the circle, which is the mirror image of the circle, x* + y* — 2x = 0, in the line,
y=3-xis:
S g P FHIBROT, S g X+ Y —2x =0 P Y@y =3 —x H v gyfifdw B, ¥
(N x°+y*—6x—4y+12=0 (2)x°+y*—6x—8y+24=0
(3)x° +y°—8x—6y+24=0 4)x®+y?—4x—6y+12=0
Ans. (1)
Sol. Centre of circle (1, 0), radius = 1

Image of (1, 0) w.rt. Linex +y—3=0is

x-1 y-0 -2(1+0-3)

1 1 1+1

Now circle with centre (3, 2) and radius 1 is (x —3)° + (y — 2)° = 1

= X°+9-6x+y +4—4y=1 = X°+y —6x—4y+12=0
Hindi. g9 &1 &= (1, 0), Brsar =

(1,0) &1 @I x +y -3 =0 Qg gfafa

x-1 y-0 -2(1+0-3)

1T 1 1+1

B (3, 2) aon Broar 1 aren g9 (x - 3%+ (y - 2)% =1
= XC+9-6x+y+d—4y=1 = X+yP—6x—4y+12=0

=2 = xed e

log(sin7x + cos 7x)

62. lim _ equals :
X0 sin3x
im Iug{51n7tx+cns?’x} 3.
1= sin3x
1 7 14 1
1) —log 7 2) — 3) — 4) —
(1) 3 /09 (2) 3 (3) 3 (4) 3
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Ans.

Sol.

63.

Ans.

Sol.

2

i log(sin7x + cos7x) _ 1 im log(1+sin14x)

x—0 sin3x 2 x>0 sin3x
_ 1Iim log(1+sin14x) sin14x 14x 3x | 114 7
T 2x50 sinl4x ~ 14x 3x 'sin3x] 23 3

ro | o

If the line, y = mx, bisects the area of the region {(x, y) : 0 < x £

equals

,0<y <1 +4x—x2},1henm

Iﬂ‘?’{?@y=mx,&ﬁ{{x,y}:0£x£%,0£y£1+4x—x2}aﬁﬂWHFﬁﬁﬁlﬂTﬁxﬁWﬁ’T%ﬁ

m®l 94 8 ¢
39 9 13
(ﬂﬁ (2}5 (3)?

(4)

/

y =—(x*—4x—1)

As per the question given,

Area of OAB = Area of region OBCD = Area of OACD — Area of OAB
or

2(Area of region OAB) = (Area of OACD)

372
2| Lx3uZm | - I{1+4x—x2}dx
22 2 )

3 9 9 9 9m 39
2 2 8 8 4 8
39 13

= - — = —
18 6
., 19
6
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/

y = —(x° — dx — 1)
YR,
OAB &1 &% = OBCD uR¥R &1 &5%dl = OACD URWR &1 &% e — OAB &1 & 5% d

or
2(0OAB TR &1 &3%d) = (OACD IR¥R &1 a3%)

3/2
Z[lxgxﬁm} = I{1+4x—x2}dx
2 2 A

2
9 3 _(3Y 1(3Y 3 9 9 9m 39
_m-_+2[_ ___[_ 2yt 2 g Sy Em_S9
2 2 3\2 2 2 8 4 8
39 13
=% = —=—
18 6
.
6
J(E 2
64. The product of the perpendiculars drawn from the foci of the ellipse, ry + ;—5 = 1 upon the tangent

3 5/3) . .
T],IE.

to it at the point [E’

adqﬁ"g_g+gﬂaﬁmﬁuﬁﬁmﬁg[g,#Jm@?ﬁ@wa@wmwmm
IO R :
(1) 3413 (2) 9 (3) % (4) 18

Ans. (2)

Sol.  Property : Product of the perpendicular drawn from focii of ellipse upon any tangent to it is square
of semi minor axis.
ans=9

Hindi. Tuiegd : i3l 4 &A1 wel Y@ w® Srel T o= B IRl &1 UHbd AHagIe 91 D a-E

a1 2 |
Qcollegedunia

~



65.

Ans.

Sol

An observer standing at a point P on the top of a hill near the sea-shore notices that the angle of

depression of a ship moving towards the hill in a straight line at a constant speed is 30°. After 45

minutes, this angle becomes 45°. If T (in minutes) is the total time taken by the ship to move to a

point in the sea where the angle of depression from P of the ship is 60°, then T is equal to :
U%h YN 99s b 9 RYd U UsISl I A1l P IR ST Bldx b Siglsl &1 A9 hIvr 30° Urdl 2 |

Ve T A ITdl 9 T ¥l Y& H USSl @l 3R 31 81 2 | 45 9 & 91 I8 BIv1 45° 81 ol
g | gfe g% ¥ 98 U fdg foraer fdg P @ e &1 S@==- $Iv 60° &, T Ugdd @ | a9

e ) TR, @ TR &

(1)45(1+l] (2) 45(1+3)

J3
(1)
h
30° 45° 60°
E D C B
Let height of hill is h = AB
h
BD=h,EB=h+3,CB= —
J3
ED (J§-1]h
Now speed = v = =
5 45
Now DC = vT,
= h- b :{‘/5"1)'1><T1
J3 45
45
Tim s,
B
45
= T=—+45
J3

=
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Hindi.

66.

Ans.

Sol

30° 45° 60°
E D C B
AT UgTS! $! Has h = AB
h
BD=h,EB=hy3,CB= —
NG
J3 -1
Eﬂﬁ:fm=v_ —( )
45 45
319 DC = vT,
h) (V3-1h
h— - T
- ( Jﬁ] 5
45
T
Y W8
45
= T = +45
J§

Two numbers are selected at random (without replacement) from the first six positive integers. If X
denotes the smaller of the two numbers, then the expectation of X is :
Yo B: gl A A |1 wE&n (1 gfirenusn &) grgeedn gt 5| afe X 9 § 4@ BIE) 9=

P gel¥ia wear 8, a1 X & wmen (Expectation) ® :

5 14 13 7
M3 @ 3 Bl 4 3

3
(4)

Possible pairs are (4879 J)
(1,2),(1,3),(1,4),(1,5), (1, 6), (2, 3), (2, 4), (2, 5), (2,6), (3, 4), (3, 5), (3, 6), (4, 5), (4, 6), (5, 6)
Hence expectation of X will be (31a: X))
(1x5)+(2x4) +(3x3) +(4x2)+(5x1) 5+8+9+8+5 35 7
15 B 15 15 3
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67.

Ans.

Sol.

68.

The perpendicular distance from the point (3, 1, 1) on the plane passing through the point (1, 2, 3)

and containing the line, T = i+ j+ A (2i+]j+4k),is:

Rig (3, 1,1) & T wwael, S Rig (1, 2, 3) @ B oI & qon R w® @
i+ ]+A2i+]+4k)Red & W S T Wg P S &

(1) s @) = (@) — (40
i i Jai

F=(i+]))+A(2i + ] +4k)

P(1,1,0)

Let equation of plane through P, Q& Rbea(x - 1) + bly - 2) + ¢c(z — 3} 0, where
91 P, Q9 R W1 a1ell 99da a(x — 1) + bly — 2) + ¢(z — 3) = 0, 5T&f

~

i ]k
ai+bj+ck=[0 1 3|=i+6j-2k
2 2 7
(a,b,c)=(1, 6, -2)
equation of plane will be (FHde b1 GHIBEU)
X+6—-22-7=0
: 3+6-2-7
distance of (3, 1, 1) from the plane, d = =
( ) E ‘ 1+36+4|
3+6-2-7
3,1,1) & ¥5dd 4 €91, d = -
( ) o 1+36+4
The integral [ X+2 ___ 4xis equal to
(x* +3x+3)vx +1
1 -1 i K-JE 1 - [ X
1) —=cot +C 2) —=tan | ——=| +C
”\/5 _Jx+1:‘ ”J§ i 3(x+1)}
2 —1 X 2 —1 i X
3) —=tan | ——| +C 4) — cot C
G { 3(><+1)]+ WFe | x+1}’

(where C is a constant of integration)

L]
Qcollegedunu
India’s largest Student Review Platfc

~



X+ 2 _
'[(x2 +3x+3)vx+1 o ¥
1 -1 K-JE 1 _1F X
bl |20 Dk C
(}\ECD {M}- ()\/gan -m}+
. X 2 I
.3 — 4
{S}Jgtan {m]ﬂ) (}\Ecot _ x+1:l+C
(el C TP FHTPH T MR 8)
Ans. (3)
(x +2)dx
Sol
? j{x2+3x+3}\fx+1
Let AFTX + 1 = t° = dx = 2t dt
I 2(t* + tdt j‘z(t2+1}dt _ J- 2(t% + 1)t
(=12 +3t%t [t +t2+1) Y[ —t+ (2 +t+1)
j-(t2 t+1) + (1% +t+ 1)dt j dt *I dt
[ =t et+1) 2 +t+1 J 12 —t+1
4t
J3

= %[tan‘1 (%(H%J]Han“ %[t—%n:‘ = %tan“

- 2 tan

V3

oy W3 | 2 [ Af8x+
[1 1] Nl [ .

| = %cot“[ S(XH)]N

g

X

1

69. The value of

cos285
1 1

+ is
° [3sin255¢°

P HF B—

_|,_
cos285%2

(1) V3 -+2

(3)

Ans.

J3 sin255¢

i

(2) 22 (3) oy

(4) i
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Sol.

70.

Ans.

Sol.

1 1 1 1
+ = +
c0s285° /3sin255° cos(270+15)° /3sin(270—15)°

. 1 _ J/3cos15°—sin15° _ 2(cos(30° +15°))
sin15°  \/3(-cos15°)  /3sin15°cos15° 3o

2c0s45° 8 1 42

3/3) 3 J2 B

Let ay, ap, as, a4, as be a G.P. of positive real numbers such that the A.M. of a; and a4 is 117 and

the G.M. of a, and a, is 108. Then the A.M. of a; and as is

IfE ay, ap, a3, a4 TAT as UF IS IRAAd Gl o Tl [UIRR 921 & 6 a, 9O a, &1 FH=R

A 117 8 A1 a, 91 a4 &1 YUk J19 (G.M.) 108 &, 1 a; T a5 &1 FHI<R A1 85—

(1) 145.5 (2) 108 (3) 117
(1)

a1, as, ag, a4, as are in G.P.

(a4, @z, A, a4, @5 IR AT | &)

a+as=234 0 .l (1)
azas = (108° .. (2)
Let 9T Ao = ayf, @3 = %, a4 = air, as = a;r,
air (1+r°) =234 L
a’r*=(108) = a,r* =108 e
(3)/(4)
(1+r?) 234 117 39 13
r 108 54 18 6
6+ 6r°=13r
orar (2r-3)(3r—-2)=0
3 2
Fr=— 0r —
2 3

a; r° = 108 = a1x%=108 or Il a;=48

as=a; ' = 48 x %:243

48+243 _ 291

AM of a; & a5 1 9HI. = =145.5

(4) 144.5
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Srn/24

. dx .
71. The integral ————— is equal to
2 E£4 1+ Ytan2x 4
S5ni24 d)(
GHTE §NeN -
L 1+3tan2x
T T T T
1)t 2) = ¥t 4) =
(1) 3% @ 3 ® @ 5
Ans. (3)
Sn
i J'L
> 1+ Ytan2x
24
5 5m
I S
) . ° 1+ 3cot2x
51+3tan 1——){ =

Adding above two integrals SIFl TG BT A1 HIA W

Sn

‘T n
Sie |idee®
*=%

T

24

ordar = -
12

72.  There vector 4,b and ¢ are such that |8 =1, ‘Ei =2, |¢|=4 and d+b+¢=0. Then the value of
4a.b+3bc+3ca is equal to
A afiw &b @om ¢ ¥ ¥ % [6]=1, jo|=2, [c|=4 FoM 4+b+C=0 2 @ 4a.b+3b5+35a M
a9 &

(1) 27 (2) —68 (3) — 26 (4) -34
Ans. (3)

Sol. c¢=-a-b
4(a.b) + 3b.¢)+3(a) =4(@.b) + 3b.(-a-b) + 3(a(-&-b))

- 4(a.b) -3 [ab) - 35| -3 -36b) 2(a b)-34)-3() = -15-2 (ab)

[ ]
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oral 1+4+2(Eb)=4
2ab)=11 = (a.B)zg

~15-2(&.b)=-15-11 = —26

2X Xy — XZ y
73. For all real numbers x,y and z, the determinant [2x+z+1 xy—xz+yz—2z° 1+y|is equal to
3x+1 2xy — 2xz 1+y

@) X-y)y-2)(z-x) (4) x-yz)(y-2)

(1) (y =xz)(z — x) (2) zero
2X Xy — XZ y
X,y a0 z $ G TRafId e B o GRS 2x+z+1 xy—xz+yz—2z® 1+y|aRER 8-
3x+1 2Xy — 2%z 1+y
(1) (y x2z)(z — x) (2) T3 () x-y)ly —2)(z—x) (4) (x—yz)(y-2)
Ans. (3)
2X Xy — XZ y
Sol. [2x+z+1 xy-xz+yz-2® 1+y
3x+1 2Xy — 2XZ 1+y
2x  x(y-z) y “R,—> R,-R. 2X X ¥y
=z+1 z(y-2) 1 R R _R =(y-z)|z+1 z 1
x+1 x(y-2z) 1 R x+1 x 1
X X Y X X ¥
=(y-z)|1 z 1|{-C,»C,-C,} =(y-z) |0 z-x 0|{R, >R,-R,}
1 x 1 1 X 1

= (x=y) {y -2) (z—X)

74. If 2, and A, are the two values of A such that the roots « and p of the quadratic equation,

JL(:W:E—:{}+:~u:+5=f3!5..=.ltisf3;r %+5+%=0, then éJri_;iS equal to
R A, T Az, A B U T AF ¥ 5 Forh afiemo Ax°-x) +x+5=0F g o, p WA B %
E+E+£_U% Gl L] W B—
a ' lg JL‘;E
(1) 488 (2) 536 (3) 512 (4) 504
Ans. (1)
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a
Sol. A%+ (1 =W)X +5=o<
B

:-E+E+i:0
B a 5

s eeh) -2 4
of 5

@ﬂfjﬂ
A A 4

(5/1) 5

2
o M =2ht1 10 _ 4
A AR

A2—2h+1=6r

A
or 22-8) + 1 =0<
Az

hy A AA (g +22 ) —3hiha (g + 1)

M — -_—
A A (A . ) (A4 22)

=512 —24 = 488

75. If the sum of the first 15 terms of the series 3 + 7 + 14 + 24 + 37 +.... is 15K, then k is equal to
I AN 3+ 7+ 14 +24 + 37 +.... D WIH 15 Y& &1 A7 15k B, o k SXT&X 8—

(1) 126 (2) 122
Ans. (2)

Sn=3+7+14+24+37+ ...+ T,
Sn=3+7+14+24 + ....... e L
0=3+4+7+10+13+........—T,
_ 3+4+7+10+13 +.......

ordi Tig
r term

T ("7_1} [8+(n-2)3]

_q, (n-1)@n+2)

2
i 3n?(3n + 2)
2
3 n
ordAT Th= —Np——+2
-y

Si= Y T,

. - 3 nn+1)(2n+1) n(n+1) N
2 6 4

2n

(3) 81

(4) 119
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Sn = 2 | Lawlosdl | _loxip +(2x15) = 1860 — 60 + 30
2 6 4
Sis= 1830=15k
k=122
76. Water is running into an underground right circular conical reservoir, which is 10m deep and radius

of its base is 5m. If the rate of change in the volume of water in reservoir is g:r: mafmin., then the

rate (in m/min) at which water rises in it, when the water level is 4m, is
T YA o gRig TgaieR Sl S 10 Wiex e aun e seR @ e 5 #diex €, H Ul

aﬂ?m%‘lzrﬁéaﬁ%mﬁa%mmaﬁﬁcrﬁaﬁﬁaﬁm%nﬁlgrﬁ.%,ﬁ‘réﬁra‘uwﬁqﬁﬂﬁﬂﬁm

(H/f. H) 99fF arl B 'R 4 qew g

3 3 1 1
1= 2) = 3) — 4) —
3 @) 3 3 3 (4) o
Ans. (2)
10
V= %m%: — nh’tan® @
du__ 2 ch
dt dt
NDWBWL=E:H=2 :>§n=x(22@ :@=E
4 10 2 dt dt 8
77. A bag contains three coins, one of which has head on both sides, another is a biased coin that

shows up heads 90% of the time and the third one is an unbiased coin. A coin is taken out from
the bag at random and tossed. If it shows up a head, then the probability that it is the unbiased
coin, is

P do 7 O Ries 2, O 9 1w @ ] 9IR fomT 2, e Ryast aified (biased) ® o w =
90% IR Y&He Bl g IR d¥ A Riadl 2| Oo § ¥ e Riaw aigeedl e X Ierdl
a7 | afe e w R v 78, 9 Sue oW Ry W @ wiflear 32—

3 3] 5 1
M 3 @ 5 ®) 52 4 3
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Ans.

78.

Ans.

Hindi.

3)

Required Prob. sriie gifiier =

ax X <
If the function f : R — R, defined by f(x) = {

f'(=3) +1'(3) is equal to
ax X <2

ax’ —bx+3 x>2

uﬁmf:ﬁ—}ﬁ,m‘rf(x)={

f'(=3) +f'(3) &1 A9 &—

(1) 0 (2) 3 (3) 4
(2)
f(x) = ax Xt 2

"~ |ax® -bx +3 -

f(x) is differentiable function

f(x) must be continuous

f (2+h) =f (2-h) = f (2)
4a-2b+3=2a
or 2a-2b+3=0 s 1)

Also, f'(2+h) =f"(2-h)
2a(2-b=a
or Ba=F @ e (2)
Solving equation (1) & (2) we get
3 9
d= I & b= Z

Now f'(-3)=a

& f(8)=2a(3)—-b=6a-b
(=8)+F (R =Ta-b < 2_9_12_
f'(-3)+f (3)=7a b_4 1 4—3

f(x) = ax y e

"~ |ax? —bx +3 X =22

~ f(x) U SaHed Beld &

- f(x) a8 =@nfeu

s (2+h) =1 (2-h) =1 (2)

~4a-2b+3=2a

2a-2b+3=0 .......(1)

f'(2+h) = f' (2—h)

- 2a(2-b=a

5 5

(1” +(1x3]+[1x1 T10+915 24
3 3°10) \3 2

5 is differentiable, then the value of
ax“*—bx+3 x=2

g} URwifda 8, s@deg B
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79.

Ans.

80.

Ans.

Sol.

3a=b ... (2)
T, (1) o (2) |

3 9

H—I&b—z

f(-3)=a

f(3) =2a(3)—b=6a—b

WP (B +r(@)=7a-b=21_2_12_,4
4 4 4

Which one of the following statements is a tautology ?
1 3§ 9 DA $UF U GASI (tautology) T ?

gp—wp—w) (2)(pva —q B)pv (p—9 (4) pv (Q-p)
p q p—g q-op pva p—(p—>q) (pvg) > q
T T T T T T T
T F F T T F F
F T T F T T T
F F T T F T T
Pv (p—q) pv(q — q)

T T
T T
F F
T T

=y p v (p — q) is tautology

=  pv(p—q) TS 2l

The sum of the abscissae of the points where the curves, y = kx> + (5k + 3) x + 6 k + 5, (k € R),
touch the x-axis, is equal to
99 faga @ x-fAderdl o1 ar, W& 9% y = kx® + (5k + 3) X + 6 k + 5, (k € R), x-3187 B TI PRA

8, 8-

4 19 10 5
(1}—5 (2)—? (3)~? (4) 3

&)

y = kx* + (5k + 3)x + (6k + 5)

.+ curve touches x-axis

-~ D=0

~. (5k + 3)% = 4k(6k + 5)

or 25k 4+ 30k + 9=24k% + 20k or K2+10k+9=0
7 k=—1and-9
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e Curve can be,
y= X =2x -1 =—(x+1)°
AY

-1
A\
or curve can be

y— 9x? — 42x —49 = —(3x + 7)°
AY

—~7/3

. 3um of abscissae = —1— E = %

Hindi. (3)

1y'=k)-:2+(5I~:+3);5r:+{6k+5]
b X-318T B It HYar 2 |
-~ D=0
~. (5k + 3)° =4k(6k + 5)
a1 25k? + 30k + 9 = 24k% + 20k
a1 K+ 10k+9=0
=——1 g -9
g% 81 9l 2,
= %% =2x =1 = —(x+1)°
ANY

1

\

T 93 8 HHhdl &
y— 9x% —42x —49 = —(3x + 7)?
AY

—-7/3

.

/7 -10
BT AN = —1— — = ——
o 3 3
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