PAPER-2 (B.E./B. TECH.) OF JEE(MAIN)

Part-1 / |-
Aptitude Test / IfA®fT goEor

Direction : (For Q.No. 1to 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 .
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Direction : (For Q.No. 5 to 6). Which one of the answer figure will complete the sequence of the three
problem figures ?
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Direction : (For Q.No. 7 to 10). The 3-D figure shows the view of an object. Identify the correct top view
from amongst the answer figures.
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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.
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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.
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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
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Direction : (For Q.No. 17 to 19). The 3-D problem figure shows a view of an object. Identify the correct
front view, from amongst the answer figures, looking in the direction of arrow.
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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.
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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 ?

e (9. 23 No. 20 9 25) 3-D ¥ AP B WieH R, SR AMPHAA § & T8 g Pi—41 8 ?
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Directions (For Q. No. 26 and 27)
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Find the odd figure out of the problem figure given below
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Directions (For Q. No. 28 to 31) Which one of the answer figures is the correct mirror image of the
problem figure with respectto X — X ?
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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.

e (9. 32 No. & 34) 3-D U i § U a%g & TP W DI fo@mn w2 R o fawm §
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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.
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Ans.
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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

frefeftad § 9 & oa wad1 4 T AR § qe9 «fdes grem <
(1) STl ERIE, STBd | DI g8 dblc ufeal

(2) I iR ageR

(3) FHevle UfeAqT RS & AT

(4) ®epic ufedr el Ta g1 B TIge @ W

1)

What is Venice famous for?

(1) Springs (2) Canals (3) Mountains (4) valleys
I fra & forg AerER B2
(1) = (2) 7= (3) v (4) enfet

(@)

Gol Gumbaj of Bijapur is:

(1) A Mosque (2) A Fort (3) A Mausoleum (4) A Palace
AR HT A T
(1) T 9RTD B (2) T farer & (3) TP HAHIT B (4) TP 9'd ©

3)

Solar energy is converted to electrical energy by:

(1) Rain water (2) Photovoltaic cells

(3) Electro magnetis (4) Bio technology

G ot fpa o forel ¥ gRafia B ¥

(1) st &1 g (2) mreEIEsS v (3) faga g (4) Sta drenfiray

(@)

Buland Darwaza is located in:

(1) Golconda (2) Fatehpur Sikri (3) Red Fort (4) Agra Fort
goie gRamen fHa # Req 77
ORIGEIS] (2) BaEgR R (3) e fdvet (4) AR BT fdvett

(@)

Ellora temples are

(1) Built in wood (2) Made in marble (3) Builtin sandstone  (4) Cut out of rock
(1) dHS § o & (2) GTR™R I 99 8
(3) T I3 TR | T B (4) Tce™ § J BN §T B

(4)

Salim Chisti mosque is located in:

(1) Delhi (2) Gwalior (3) Fatehpur Sikri (4) Hyderabad
T sl &1 dwmawT waf Rerd g7
(1) feeh (2) TaTfeRR (3) BB R (4) SRR

3)
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Ans.

44,

Ans.
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Ans.

46.

Ans.

47.

Ans.

48.

Ans.

49.

Ans.

50.

Ans.

IGBC stands for:
(1) Indian Government Biological Center
(3) Indian Green Building Council

e SNAIA. fpa @1 w27
(1) IR WD AT Bg
(3) Wi BRA was uReg
3)

Big Benis a:

(1) Temple (2) Clock Tower
a1 991 @ ®?

(1) AfeR (2) ge1 W

2

Pyramids are located in :

(1) Ethiopia (2) rome
firifs wef Rera 77

(1) Sforanfta (2) I

3)

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

(2) SRS T Yax e
(4) TR §91 WA b

(3) Palace (4) Mosque
(3) W (4) WIS
(3) Egypt (4) Greece
(3) s (4) 9

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

Raga & 1y o1 RO AR gF IRl @1 e e #§ @rea 2

(1) & WD
(4)

(2) f&or B /%

(3) U= & TWR® (4) ST & TWH

Temperature of the Earth due to the ‘Greenhouse Effect’

(1) Keeps increasing/decreasing
(3) Decreases

ERAT BT AT T BN UM A
(1) 9T/l & &

(3) Trear &

2

(2) Increases
(4) Remains constant

(2) 95 ®
(4) TH FHE & ®

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

fer=afoiRaa § @ @19 91 Wa=] ¥ YR SO arell fedy T8 8 ?

(1) Concrete floor slab (2) Column

(3) Beam (4) Partition wall

(1) Bblc o B ufewr  (2) W (3) TEeiR (4) fawree AR
(4)

Which color is obtained by mixing red and yellow colors ?

e T Gl 397 ™ & B A1 B 99ar ® 7

(1) Brown (2) Purple (3) Pink (4) Orange
(1) (2) d (3) et (4) w1
(4)

The ruins of Hampi are located in which state ?

(1) Tamil Nadu (2) Karnataka (3) Andhra Pradesh (4) Kerala
T & T ha 59 W Red & 2

(1) ATy (2) Piicd (3) g = (4) I

(@)
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Ans.

Sol.

52.

Ans.

Sol.

53.

Part-11 / 9-11
Mathematics / 7Ifora

If A and B be two finite sets such that the total number 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 :

Ife AT B 31 aRfAT 9= V4 B f6 ASD §d SUGgeadl @ 941, B S @l SUGgedl ol Gl
¥ 960 31f¥® 2, @ n(A) — n(B) (WET n(X), Tg=aT X & ATFal ! AW T 8) IR 2

(16 (2) 2 33 4)4
(4)

n(A) = a

nB)=b

Given: 2°—-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

axis along x-axis and eccentricity 73 are, respectively :

G:rwﬁaﬁ"aiqaﬁ,%ﬂzmzﬁaﬁaﬁv—g%,éﬁa&a,x-amaﬁ%mﬁ%amac—cmmg%‘,zﬁmw

THAROT B PIfS dAT T HAI ©
1) 2,2 21,1 (3)2,1 41,2
2
b?=a’(1-¢e?) = az(l—ij =&
4 4

Equation of ellipse :

e B FHHRT

x? y? 2 2_ .2 dy
—+=—=1 X“+4y"=a 2x+ 8y — =
a® a’l4 = y = Y ax

= order ®If¢ = 1, degree a1 = 1

If A and B are two independent events such that P(A) = % and P(A U B) :g, then P(A N B) is

equal to :

Ifg AT B q Wdd "eay vt 8 fF P(A):%HQJTP(AUB):g g, A P(ANB) SRR ® :

3 1 1 3
D 3 @ g @ 15 @



Ans.

Sol.

54.

Ans.

Sol.

4

A & B are independent events. A @1 B Wdd TeAN 2 |
— P(A N B) = P(A) . P(B)

Now 319, P(A U B) = P(A) + P(B) — P(A n B)

4 3 3 4 3 (7
S (L =5
E“(m) P(B) = PE)= >
g3 53
10 7 14

Let S be the set of all real values of 'a’ for which the following system of linear equations

ax+2y+5z=1

2x+y+3z=1

y+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}

AMT S, 'a' @ A IS AHl B Ao & e forg WRaes wiaxT e
ax+2y+5z=1

2x+y+3z=1

y+7z=1

| (consistent) B, A WY S

(1) & Raaq aq=ag 8 (2)RP R &
B)R-{1}® RS & (4) {1} P TR B

)

ax+2y+5z=1

2x+y+3z=1

y+7z=1
a 2 5

A=12 1 3 =a(-2)-2(14)+5(6) =—-2a+2 =-2(a-1)
0 37

Ay = =1(-2)—2(4) +5(2) = 0

= = B
W RN
~N W O



S

5
3| = a(4) - 1(14) + 5(2) = 4a — 4
7

A, = =a(-2)-2(2) + 1(6) = —2a+2=-2(a- 1)

o o o O N

W RN

.+ system is consistent (&R w7 2 1)
-, either a1 @ a= 1 = unique solution g &=

Now 314, if If a = 1, system of equation becomes (FHI&RYT BT )
X+2y+5z=1

x+y+3z=1

y+7z=1

i.e. there are only two equations @I ®aal T AHIHROT B)
X+2y+5z=1

y+7z=1

which are not parallel (S f& TH=R &1 8)

. system of equation is consistent. (A& e AT 7 ()

55. If an equilateral triangle, having centroid at the origin, has a side along the line, x + y = 2, then the
area (in sqg. units) of this triangle is
T FHag RS, e d=e 9d i 8, @ U6 o @ x +y =2 @ Qe 4 g, @ s &
TP (T SHISAT H) © ¢
9
(1) 3v6 ()6 (3) 643 (4) V3

Ans. (3)

Sol.

In AABM |

2 2 2
AB? = AM? + BM? :azz(sﬁ) +@j :3%:18 — a’=24
. Area &IF%d = ?az: ?x 24 = 643



56.

Ans.

Sol.

57.

If the shortest distance between the linesx + 2A =2y = - 12z, x =y + 4\ = 6z — 12\ is a2 units,

then a value of A is :
I XA x + 24 =2y =— 122, X =y + 4L = 62 — 120 B &g gAaH O 442 3B 8, A1 A BT U

A4 8

(ngi (2)2 3) V2 (4) 242
3)

A(=22,0,0)

B(0,~42,2)
X+20=2y=-122 & X=y+4r=6z-12)
Xt2h _ Yy __2 X _ y+Hh _z-2
1 1/2 -1/12 1 1 1/6
X2y 2z X _y+dh _z-2
12 6 -1 6 6 1
ik
Vector normal to both lines S191 @Rl &1 Afders Afder = 12 6 —
6 6 1
= 1(12)- j(18) + k (36) =12i — 18] + 36 k

or vector parallel to normal to both line = 2§ — 3] + 6k

1 1 Y@l B aferd @ wENR 9fee = 27 — 3] + 6k

Also $9frg, AB = (24)1— (4A) i+ (20)k

Shortest distance will be projection of AB on vector parallel to the perpendicular to both lines

AT GAAB BT ST XY@l & oiEad FHR AR W U8 2|
— 42 = |AB.(2i — 3] + 6K)| _[4h+120 4122 _ |28

+ 42 =4
Vioam || 7 T[T £
A=t42

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 :

I (11)°°° # <& doT Adhe B WIF W FHAL: b x ATy B, A BT I (X, y) RIR B -
(1) (1, 8) (2) (1, 6) (3) (6 1) (4) (8 1)



Ans.

Sol.

58.

Ans.

Sol.

59.

Ans.

Sol.

3)

(11)2016 — (10 + 1)2016
— lOlGCO 102016 + + 2016C2014 102 + 2016C2015 10 + 2016C2016
= 1000% + 203112000 + 20160 + 1 = 1000 + 203,132,161
X2 y2
Which one of the following points does not lie on the normal to the hyperbola, % 9 =1 drawn

at the point (8, 3J§) ?

2

e #§ @ s g afRaers X——y?zzlzﬁﬁﬁ(s,sﬁ)waﬁwarﬁmwﬁ%ﬁ

16
22
(1) (10, V3) @ (13,‘73 3 (12,%J (4) (11, ¥3)
1)
ﬁ_ y_2 = 1 = g_z_y d_y_
16 9 16 9 dx
At (8,3@) R

2x8 _ 2x33 dy 3 _dy

16 9  dx 23 dx
Equation of normal at (8, 3«/5) ,

fag(8,3V3) R s @1 wiER

V=33 = - (x-9)

Ng

Clearly, option (1) does not lies on it.

Treadn: faden (1) 39 R Rerd =8 21

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 :

TP Holel § 5T, 4 el TAT 3THE HI 8 | Al 89 I, [0 et § § 4 F9 Farel o1 Fahd
2 o ST & i & &ifdw 3 wrer &, @ e R

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

(4)

Required number of ways = *C, —°C,
(@1 g@l @ ) =495 — 5 = 490
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60. If (x +iy)® = 7 + 24i , then a value of (7 ++/-576 )E - (7 —+/-576 )5 is:

Ife (x +iy)2 =7 +24i 8, @1 (7 ++/-576 )%— (7 ~\J-576 )%zb‘r T W R

(1) — 6i (2) =3i (3) 2i (4) 6
Ans. (1)
Sol.  (x+iy)> =7+ 24i
X2 —y? +i(2xy) =7 + 24 ] =X -y =7,xy=12 :[%T—yzz7
s 144 -y = 7y? Sy 47y 144 =0 y?= 21525 _ _q60rg
=>y==*3
Also 50T (74-576)  — (7-V=576) = (x+ iy)~ (x~iy) =2iy=+6i
61. The equation of the circle, which is the mirror image of the circle, X2 + y2 — 2x = 0, in the line,
y=3-Xis:
I JA BT FHIGROT, S g x°+y? —2x = 0 BT @y = 3 —x H quvr wfafde 2, & :
() x*+y*—6x—4y +12=0 (2) x> +y*—6x —8y + 24 =0
(B) 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, O) w.r.t. Linex+y—-3=0is

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

11 1+1

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

= XC+9-6x+y’ +4—4y=1 = XC+y —6x—4y+12=0
Hindi. 39 &1 &= (1,0), Br=ar=1

(1, 0) BT XWT x +y —3 =0 % AN ufafe

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

1 1 1+1

B (3,2) T B 19Tl 99 (x—3)° + (y-2)°=1
= XC+9-6x+y’ +4—4y=1 = XC+yP—6x—4y+12=0

2 = x=3,y=2

=2 = X:3,y:2

62, lim log(sin7x + cos7Xx)

x—0 sin3x

equals :

lim log(sin7x + cos7x)
X0 sin3x

TR &

1 7 14 1
1) §|09 7 2 3 ) 3 (4) 3



Ans.

Sol.

63.

Ans.

Sol.

(2)

im log(sin7x + cos7x) _1 im log(1+sin14x)

x—0 sin3x 2 x>0 sin3x
_ ilim log(1+sinl4x) sinl4x 14x 3x | _ 114 7
2 x50 sinl4x  14x  3x sin3x 2'3 3
If the line, y = mx, bisects the area of the region {(x,y) : 0 <x < g 0<y<1+4x—x%, thenm
equals
afg %@Ty:mx,@fa{(x,y):osxs%, 0<y<1+4x—x}d 1 e 9 F o &=t 8, @
m &1 79 B
39 9 13 13
1) — 2) = 3) — 4) —
1) 16 ) 5 ®3) 3 (4) 5
(4)
y
y=mx
D

y:—(x2—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)
3/2

2{%x§xgm} = j(1+4x—x2)dx

2
0
9 3 _(3)V 1(3)°
-m=—+2| — _ | =
4 2 “\2) 32
3 9 9 9 om 39
= —4+—-==6-— or — =
22 8 4 8
39 13
= m=-—=="
18 6
13
m=



Hindi.

64.

Ans.
Sol.

Hindi.

y=mx

X

y:—(x2—4x—1)
g 1 t
OAB &T &3%hel = OBCD URER T &Fhel = OACD IRER BT &% ol — OAB BT &5kl

or
2(OAB IRER &1 &F%hel) = (OACD IRER &1 &3he)

312
2 23 3m] = j(1+4x—x2)dx
2 2 2 0

9 3 (3¢ 1(3) _3 9 9 om 39
“m=42 = -S| =S4 -==6-—1 —_—=
4 2 2 312 2 2 8 4 8
39 13
= m=-—="
18 6
13
m= —
6
X2 y2
The product of the perpendiculars drawn from the foci of the ellipse, 5 + E: 1 upon the tangent
to it at the point (E i}

aﬁﬂqa—+g_1aﬁmﬁu‘fﬁmﬁg(3 5wamngmmwm@mm

TOHAE B :

(1) 3413 2) 9 () % (4) 18

2

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

ans=9

TUTEH - AT AR TRl X R ST T AW B el $1 OEwd Adgie & a9 b avIa]
BT 2



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 :

THh UYH S B UM RIT UH YRS Bl A P IR WIT BB Yh STETST Bl FaTHT BIvT 30° Tl B |

STETS Udh T ATl & Udh GXol N1 H UBIS! &1 30X 31 8T 2 | 45 fAFe & 915 Ig PIor 45° 8 Sran

21 Ik 99z ¥ 98 o g Rae g P SR &1 @91 &Iv 60° 8, 06 Uga &1 o a9

(et M T O TR &

1
(1) 45(“%} ) 45(1+ J3 )
1)
A
h
30° 45° 60°
E D C B
Let height of hill is h = AB
h
BD=h,EB=h+3,CB= —
V3
ep (V3-1)h
Now speed=v= —=-— "
45 45
Now DC = vT,
~ (o )o6Bemn
J3 45
45
T, = —
]
= T= £+ 45

(3) 45( 2 j 4) 45(2 +

VG %J



h
30° 45° 60°
Hindi. £ D C B
AT Y8BT &1 HaTs h = AB
BD:h,EB:hﬁ,CB:%
J3-1)h
3d an:v—@_( )
5 45
319 DC = VT,
I (R IR Vi
J3 45
45
T, = —
B
= T:£+45
J3

66.

Ans.

Sol

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 :

UM B: gAYl # ¥ q1 FE (R ufRenun &) argeear g T8 | afk X 1§ 9 8 9w
B UeRiT BT B, A1 X B g (Expectation) & :

5 14 13 7
@3 @ =5 ®) 5 @3

(4)
Possible pairs are (¥4 )
(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 (37d: X))
(1x5)+(2x4)+(3x3)+(4x2)+(5x1) _ 5+8+9+8+5 35 7
15 B 15 15 3




67. 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+ ]+ 4K),is:
45 (3,1, 1) ¥ & wwwad, S fdg (1, 2, 3) & Bax @ & don R W @
F=i+j+AQi+]+4k)Red 8 W Sl TU &9 B <@g &
3 1 4
1) — 2) — 3) — 4)0
1) T 2 T 3 Tt (4)

Ans. (4)

R(1,2,3) r=(i+j)+12i+]j+4k)

Sol.
Q(-1,0,-4)

P(1,1,0)

Let equation of plane through P, Q & R be a(x — 1) + b(y — 2) + ¢(z — 3) = 0, where
AET P, QI R S dTell AT a(x — 1) + b(y — 2) + ¢(z — 3) = 0, Si&f

ik
ai+bj+ck=[0 1 3|=i+6j-2k
2 27
(a, b,c)=(1,6,-2)
equation of plane will be (AT BT FHIDHRO)
X+6-22-7=0
. 3+6-2-7
distance of (3, 1, 1) from the plane, d = | ———| =
( ) P ‘\/1+36+4
3+6-2-7
3,1, 1)@ 999 4 X, d = | —0 | =
( ) « ‘\/1+36+4
68. The integralj 5 X+2 dx is equal to
(x® +3x+3)/x+1
1 1 X\/§ 1 1 X
1) —=cot” | —=|+C 2) —tan | ——| +C
@ V3 L/x+1} @) NG L/S(x+1)}
2 1 X 2 1 X
3) —tan | ——| +C 4) —cot” | ——|+C
®) V3 L/S(x+1)} ) V3 { x+1}

(where C is a constant of integration)



X+2 .
J.(xz +3X+3)4/x+1 I
1 -1 X\/§ i =i X
(1)ﬁcot {ﬁ}c (2) \/§tan { 3(x+1)} +C
2 = X i -1 X
3 ﬁtan {—rwrl)} +C 4) \/gcot { X+J+C
(STEf C U HHTh e 3R 2)
Ans. (3)
(X + 2)dx
sol J'(xz +3x+3Wx+1
Let AT X + 1 = t? = dx = 2t dt
f 2% +tdt  _ f 2(t° + Dt _ f 2(t% + Ddt
[(t? —1)? +3t2].t [(t* +1t2 +1) [(t2 —t+2)(t? +t+1)
_ (B -t+ D)+ (Pt Ddt _ J- dt +I dt
[(t2 —t+2)(t? +t+1) 2 +t+1 2 —t+1
4t
= %{tan‘l[\/,(uZJJﬂan‘l{%(t—%jH = %tan‘l X 4? 1}
= itan‘l{ t\/§2 } —itan‘l[ VS(X+1)J
3 1-t 3 -X
| = icot‘l[ 3(X+1)J+c
3 X
1 .
69. The value of 052850 + T3 sin255° is
1 + L BT 919 B—
c0s285° /3 sin255°
a2 2\2
(1) V3-+2 (2) 242 ® 5 @ ==

Ans. (3)



70.

Ans.

Sol.

1 1 1 1

+ = +
c0s285° [3sin255°  €0s(270+15)° /3 sin(270 —15)°
1 1

V3 cos15° —sin15° _ 2(cos(30°+15°))

= + =
sin15°  3(-cos15°)  +/3sin15°cos15° J3

—~——xsin30°
2

_ 2cos45° 8 1 42

312 B 2 B

Let a;, ap, a3, 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 a4 is 108. Then the A.M. of a; and as is

e ay, ay, as, a4 TAT a5 T TS IS GEARI B WA TOIRR 51 § fF a, T a, 1 FAR

HqIE 117 § TAT @, TM @y &l ONTR A1 (G.M.) 108 8, T a, TAT a5 BT AHIR AT 3—

(1) 145.5 (2) 108 (3) 117
1)
ai, ap, az, as, as are in G.P.
(as, @z, @, a4, a5 YOI S0 7 B)
a+ta, =234 D
aas = (108> ... 2
Let 9T @, = ayr, az = &y, a4 = air, as = ayr’,
ar(l+rh)y=234 .. (3)
a’r'=(108) = arf =108 ... (4)
(3)/(4)
(1+r®) _ 234 117 39 13
r 108 54 18 6
- 6 + 6r° = 13r
orar (2r—-3)Br—2)=0
3 2
r=— or —
2 3
a, r’ = 108 = a1><%:108 or a1 a; =48
81

as=a;r'=48x — =243
16

48 + 243

AM of a; & a5 ®T FHI. = >

291 _ 1455
2

(4) 1445



71.

Ans.

72.

Ans.

Sol.

5n/24

. dx .
The integral ————— isequal to
n/J;4 1+ 3tan2x
5n/24 dx
el — — & -
n/J;4 1+ 3tan2x
T T T T
1) ~ 2) L 3) 4 L
(1) 18 (2 3 3 12 (4) 5
3
5
| = j ____EES____
1+ ¥tan2x

n
24
5n
24

51
| = J' dx _ T dx
- - J 1+ Jcot 2x
Z1+3tan 2(4—xj 2
Adding above two integrals I FHIGEHT BT AT BRA W

51

24 -
21 = }[dx=g

24

oral 1=~
12
There vector & b and ¢ are such that [a =1, ‘5‘ =2,/¢|=4 and a+b+¢=0. Then the value of
4a.b +3b.c +3c.a is equal to
A wRe &b 7o ¢ ¥ 5 [8=1, [p|=2, [¢[=4 Fom @+b+C =0 ¥ W 4a.b+3pE+38a W
A4 B
(1) 27 (2) 68 (3) - 26 (4) 34
(3)
¢=-a-b

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

= 4(a.b) -3 (@b) ~3[p] ~3@" -3lab) -2(a b)-3(4)-3w = -15-2 (ab)

a+b=-¢

@+b)=|g



73.

Ans.

Sol.

74,

Ans.

orar \1+4+ 2ia.6i =4

2(ab)-11 = (é.B):%

~15-2(ab)=-15-11 = —26

2Xx Xy — Xz y
For all real numbers x,y and z, the determinant [2x +z +1 xy—xz+yz—z2 1+y|is equal to
3x+1 2Xy — 2xz 1+y
(1) (y x2)(z -x) (2) zero B XNY-2)(z-x) (4 x-yz2)(y-2)
2Xx Xy — Xz y
X,y Tz ® ) aRdfdd A=A & oI IRP® (2x+2+1 Xxy—xz+yz—2z2 1+y|SRISR B—
3x+1 2Xy — 2xz 1+y
(1) (y x2)(z -x) (2) 3 B XNY-2)(z-x) (4 x-yz)(y-2)
®3)
2Xx Xy — Xz y
2X+z2+1 xy-xz+yz-7z°> 1+y
3x+1 2xy — 2%z l+y
2x xX(y-z 2x X
=|z+1 zg—z; )1/{'.R2_> R2_Rl}:(y—z) z+1 z )1/
x+1 x(y-z) 1 Ri = Re=R, x+1 x 1
X Xy X X y
=(y-2)|1 z 1|/{-C,»>C,-C,} =(y-2) |0 z-x O0[{R, >R, -R,}
1 x 1 1 x 1

= x=y) (y-2) (z )

If X1 and A, are the two values of A such that the roots o and B of the quadratic equation,

p

A% = x) + X + 5 = 0 satisfy %L P20, then k—;+k—§is equal to
B a 5 Ay M

IR W, TAT A, L B T QA9 2 5 fFamh Fiex Ax*—x)+x+5=0% o, p W B &

g+E+i= 0%, 7L—;+k—§ TR B—
B oo 5 Ay M
(1) 488 (2) 536 (3) 512 (4) 504

(1)



o
Sol. W+ (1= +5:o<
B

75.

Ans.

- (/%) 5
2
OrHT}\‘_—ZZ}\‘_HI'_Ezj
A Y
AM—20+1=6)

M
or k2—8k+120<
Ao

}\‘1 }\42 _ }\413 +}\,23 _ (7\‘1+}\‘2)3 _3}\417\42(}\414-}\,2)

=512 -24 =488

If the sum of the first 15 terms of the series 3 + 7 + 14 + 24 + 37 +.... is 15k, then k is equal to
fe goft 3+ 7+ 14+ 24 + 37 +.... D UM 15 UGT BT AN 15k B, o k aRT&R 23—
(1) 126 (2) 122 (3) 81 (4) 119

(@)
Sh=3+7+14+24+37+ ..+T,

Sp=3+7+14+24+ ....... .+ T
: 0=3+4+7+10+13+......... - Ty
oral T = 3+4+7+10+13+.......

r term

T, =3+ (”T‘lj [8+(n—2)3]

_34 (n-D(3n+2)

2
2
—34 3n“(3n+2)
2
orar  T,= En2—2+2
2 2
Si= ) T
S, = 3 n(n+h(2n+1) n(n+1) +on

2 6 4



76.

Ans.

77.

6 4

Si5= 1830 =15k
k=122

S, = g {15“6*31}_(15X16j+(2x15) = 1860 — 60 + 30

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 %n m%min., then the

rate (in m/min) at which water rises in it, when the water level is 4m, is

e T W g AR T, S 10 HWiex TN o foe s @t e 5 Hiex v, | ur
o e 21 af G B O B o ol A @ SR A8 G b e R w1
/M. #) Safe g 1 'R 4 Hiew 8-

3 3 1 1
15 ) 5 ®3) 8 @) 7

(2)

v=1rh=11ndan?o
3 3
du _ gdh
__Tcr —_—
dt dt
NowarsrL:i:H:Z :>§TC:X(2)2@ :@:E
4 10 2 dt dt 8

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

TH Il § A R B, OFH 9 1@ @ <M1 IR o &, g/ gt ifea (biased) ® 59 w® o
90% TR Udhc BT & 3R - MG Rt 21 9 § 9 Ua figer aigzean Faa ) Surel
7| A g W I gdbe 81, @ SHS M Riawm 89 @ wiiiddar 2—

3 5 5 1
@ 3 @ 5 ®) —4 @3



Ans. (3)

52
Required Prob. 3r¥se g1fdaar = 3 2 = S
1 1 9 11 10+9+5 24
—x1l+| =x—|+| =x=
3 3 10 3 2
_ _ ax X<2 .
78. If the function f: R —» R, defined by f(x) = ) is differentiable, then the value of
ax“—bx+3 x>2
f'(=3) + f'(3) is equal to
ax X<2
e we@ f R > R, S f(x) = ) gR1 uRYIffd &, SEda-g g
ax“—bx+3 x2>2
f'(=3) + f'(3) &1 A &—
15
(1) o (23 (34 (4) >
Ans. (2)

) ;o X<2
X) =
ax’ —bx+3 ; x >2
- f(x) is differentiable function
f(x) must be continuous
f(2+h)=f (2-h) =f (2)
4da-2b+3=2a
or 2a-2b+3=0 ... Q)

Also, f'(2+h) =f" (2-h)

2a(2-b=a

or 3a=b .. 2
Solving equation (1) & (2) we get

a= E & b:g
4 4

Now f'(-3)=a

& f(3)=2a(@)-b=6a-b

F(3)+f(3)=7a-b=22_9_12_3

4 4 4
Hindi. ) = ax ;o X<2
tndl. 1) = {ax2 —bx+3 ; x >2
"+ f(X) TP DA ol B
- f(x) waa g =Ry
- f(2+h) = f(2=h) =1 (2)
. 4a-2b+3=2a
1 2a—-2b+3=0 ... 1)
qem,  f(2+h) = f (2-h)
s 2a(2-b=a



Rl

au

79.

Ans.

80.

Ans.

Sol.

3a=b ... 2
4L (1) 9 (2) |
a= E&b:g
4 4
f(-3)=a
f(3y=2a(3)-b=6a-b
21 9 12 _

Lf(3)+f(@)=7a-b="-—="=3
(=3) +(3) 1 12

Which one of the following statements is a tautology ?

1§ & P BUF T IS (tautology) B ?

QDp—>(pP-—a) @ (P va) —q
3)

@pv (p—>0a

(4) pv (@—p)

p q [® q—p pvq p—(P—0q) (pvag) > g
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
T F
T T
= p v (p — Q) is tautology

=X pv (p— Q) IS 2 |

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

39 fagelt & x-fderiet &1 A, ol 9% y = kx® + (5k+ 3) x + 6 k + 5, (k € R), x-31e7 BV el dwelt
g T

4 19 10 5
1) —— 2)— — 3 -— 4) =
(1) 3 2) 3 3) 3 (4) 3
3)

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

- curve touches x-axis

~ D=0

. (5k + 3)? = 4k(6k + 5)

or 25k + 30K + 9 = 24k> + 20k or K*+10k+9=0

k=—-1land -9



Curve can be,
= % —2x -1 = ~(x+1)°
y

-1
/\\
or curve can be

y— Ox% — 42X —49 = —(3x + 7)?
y

713

/\\
-10

.. Sum of abscissae = -1 7 et
3 3

Hindi. (3)

y kx® + (5k + 3)x + (6k + 5)
: I X-37e] P W HAT 2 |
... D=0
= (Bk + 3)* = 4k(6k + 5)
a1 25k? + 30K + 9 = 24k? + 20k
1 k®+10k+9=0
k=—1 @ -9
g% B qhal g,
= % —2x =1 = —(x+1)°
y

-1

/\\
g7 95h B Ghdl

y— 9% —42x —49 = —(3x + 7)°
y

—7/3






