PAPER-2 B. Arch. (Mathematics & Aptitute Test)

(0 Please read the instructions carefully. You are allotted 5 minutes specifically for this purpose.
O  You are not allowed to leave the Examination Hall before the end of the test.

Tgraguf 739 -

Important Instructions :

1.

2.

Immediately fill in the particulars on this page of the Test
Booklet with Blue/Black Ball Point Pen.

This Test Booklet consists of three parts - Part I, Part IT and
Part ITI. PartI has 30 objective type questions of Mathematics
consisting of FOUR (4) marks for each correct response.
Part II Aptitude Test has 50 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 on Side-1 and Side-2 of the Answer Sheet. Part 111
consists of 2 questions carrying 70 marks which are to be
attempted 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 11, one-fourth (%4)
of the total marks allotted to the question would be deducted
from the total score. No deduction 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 I
and Part II. Filling up more than one response in each question
will be treated as wrong response and marks for wrong response
will be deducted accordingly as per 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 Mathematics and Aptitude Test-Part I
& IT and the Drawing Sheet of Aptitude Test-Part III
alongwith Test Booklet for Part III to the Invigilator in the
Room/Hall. Candidates are allowed to take away with
them the Test Booklet of Aptitude Test-Part I & II.

The CODE for this Booklet is K Make sure that the CODE
printed on Side-2 of the Answer Sheet and on the Drawing
Sheet (Part III) 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.

1.

2.
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10.

. The value of integral

(©) 4t 243

PART-1
(MATHEMATICS)

. The statement (~p=¢q)=(~pAqg)isa

(a) contradiction (b) tautology
(c) Neither (a) nor (b) (d) None of these

I x log(l + 1]dx
x/

=f(x) log(x + 1) + g(x)xé +x L + ¢,then
2

) f(x)="

(d) No ne of these

J': |2 sin x] dx }‘ where

(a) L=1
(c) g(x)=log x

[x] denotes greatest integer function, is

(a)%’i () 2n (c)% (d) None of these -

. Area bounded by the loop of the curve
VY =x*ll-x)is '
16 . 8 -
— ts — sq.unt
(a) T e (b) 1;5 sq unit
'3
= it d) — it
(©) 7 5q uni () 7=5q uni
. The solution of differential equation
2ysin x (iy_) =2sinx cosx - y’cos x at x = L
dx 2

y=1is
(a) y* =sinx
(c) y* =cosx +1

(b) y =sin’x
(d) None of these

. Let x,,x,,..., X, be n observations such that

Y x> =400 and S x,=80. Then a possible

value of n among the following, is -
(a) 12 b) 14 ()16 (d) 18

. An experiment succeeds twice as often as it

fails. Then the probability that in the, next

4 trials there will be atleast 2 successes, is

@ L 8 2 2
@ 5 ®5 O, @5
The_value ofsin 3sin! (08)) is _

(a) sin (2) (b) sin (1.88)
(c) — sin (0.88) (d) None of these -

. A vertical lamp post of height 9 m stands at

the corner of a réctangular field. The angle
of elevation of its top from the farthest corner
is 30°, whereas from another corner it is 45°.
The area of rectangular field is

(a) 812 m’ (b) 80v2 m’
©8lm (@503
Let ab and ¢ are three mutually

perpendicular unit vectors and d is a unit
vector which makes equal angle with a, b and

¢, then|a+b+c+d| isequalto
(@) 4 () 4243
- " (d) None of these

1.

12,

13.

If a \'rari.able,plane forms a tetrahedron of
constant value 641__{3 with the coordinate

planes, then the locus of the centroid of the
tetrahedron, is -

(a) xyz=k® (b) xyz =2k°
(€) xyz =12 " (d) xyz =6k
‘The equation of the tangent to the curve

4x* —9y* =1which is parallel tody = 5x + 7is
(a) 24y ~30x=17  (b) 30y — 24x =+ 61
(c) 24y -30x=1 J161 (d) None of the above
The equation of the locus of the pole with
Z + g =1, of any

tangent line to the auxiliary circle is the curve

respect to the ellipse

—+b—2=)3,where

d*

@ N=a ) R=t( N=h (@) A =s
S a b

14.

@2x +3) 4 -3x)° (x-4)<0
x-2?x -

(= 2)efo oren

The solution set for

o390t

15.

16.

17.

18.

(©) (=0, O U (2 =)

(d) None of the above

Any point on the parabola whose focus is (0, 1)
and the directrix is x + 2 =0 is given by

@@ (> +1,2-1) b) > +1,2+1)

(©) (t*,2) (d) None of these

The equation of the image of the circle
x> +y* +16x-24y +183=0 by the line
mirror 4x + 7y +13=0, is

(@ x> +y* +32x -4y -235=0

() x* +y?* + 32x + 4y +235=0

(© X +y*+ 32 -4y +235=0

(d) None of the above

The coordinates of the points O, A and B are
©,0), (0,4) and (6,0) respectively. If a point P
moves in such a way that area of APOA is
double of area of APOB, then the locus of point
Pis

(@) Bx-y)(Bx+y)=0 ) (x=-3y)(x+y) =0
(©) (x-3y) (x+3y) =0 @) Bx-y)(x+y=0
If z,, 2, and z; are the roots of the equation
x* +3ax® + 3bx + c=0inwhich a, band care

complex numbers, correspond to the points
A B and C on gaussian plane. Then, the
A ABC is equilateral, if

(a) a* =b ®) a=b

(c) a=b* (d) None of These
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19. If %a =¥b =%c and q, b and c are in GP, then 27. Statement I If g and b are positive integers
x, y and z will be in and [x] denotes greatest integer <x, then
(a) AP (b) GP lim X ELE.
(c) HP (d) AGP x=0
20.-Four boys picked up 30 mangoes.. In how Statement II lim ﬂ——) 0 where {x}
many ways can they divide them, if all e X
mangoes be identical? denotes fractional part of x.
() 5450 (b) 5453 (c) 5455  (d) 5456 28. Statement] Matrix [Al,,,, is defined as
21. If (1+%)"=Cy +C;x +C,x* +...+ C,x", then i-j _
c? 2 c? a; =——, which cannot be expressed as a
Cr+ 22 +22 4+ .+ isequalto " oI+ .
2 3 n+1 sum of symmetric and skew-symmetric matrix.
@ 2 o) 2+ -
{(n+ 1) ((n +1))? Statement II Matrix [Aly 3, ay=——is
(-1 (d) None of these i+2
() ((n+ )12 oneo neither symmetric nor skew-symmetric.
matric. ,
yz 2x Xy
. [tan™ x]
22. The value of | p 2¢g 3r | where x,y and z 29. StatementI lim =0 where |[]
1 1 1 x=0 X
are respectively pth, (2¢}th and (3r)th terms of represents greatest integer function.
an HP, is : tan™" x .
(a) 0 () -1 Statement II " <1 in the
@1 (d) None of these neighbourhood of x =0

23. If flx+y)=1flx) fiydor all x yeR H)=2
f{0) =3. Then, {{5) is equal to ;
(@3 (b) 5 (c) 6 (d) 8

24, If y =cos™" (cos x), then % atx= 5% is equal
X

30. Suppose f(x) =xsinx — % sin x,x € (0,

LN

Statement I Range of f(x) is 0, %_1_

o StatementII Range of f() is mnot

1 .
@1 -1 © 5 (d) Noneof these determined. @ RTII
' x| for0<|x|<2 (APTITUDE TEST)
25. Let f(x)= , then at x=0, f . .
has 1, forx=0 Directions (Q. Nos. 31 to 33) The 3-D

problem figure shows a view of an object. Identify
the correct front view, from amongst the answer
figures, looking the direction of arrow.

Directions (Q. Nos. 26 to 30) These 31. Problem Figure
questions are Assertion-Reason lype questions.
Each of these questions contains two statements,
Statement 1 (Assertion) and Statement II
(Reason). Each of these questions also has four
alternative choices, only one of which is the
correct answer. You have to select the correct

choice. | ‘\
(a) Statement I is true, Statement II is true; Fi
Statement II is a correct explanation for Answer Figures

= B & A A
(b) Statement I is true, Statement II is true; : N X B

Statement IT is not a correct explanation for
Statement L (a) (b) (©) (d)
(c) Statement I is true, Statement 1l is false. 32. Problem Figure
(d) Statement I is false, Statement II is true.

(@) local maximum (b} local minimum
(c) no local minimum (d) no extreme

26. Statement I The number of solutlons of
sinx=x* +x+1 is0.

Statement II While finding a solution,
avoid square and denominator function. Yl
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Answer Figures

[

—1 |

(@

(b) (©)

33. Problem Figure

hN
Answer Figures

(d)

]

RN

] [

=is

(@)

(b) ()

Directions (Q. Nos. 34 to 36) Find the odd
figure out of the problem figure given below.

" @@ |
(a) (b) © (d)
35.
N TN N
(a) (b) {c) (d)
i

()

Directions (Q. Nos. 37 to 41) Find out the
total number of surfaces of the object given below

in the problem fi

gure.

(a) 15 (b) 12 (c) 17 (d) 19
(a) 10 (b) 10 (c) 13 (d) 14
(@ 9 (b) 10 (c) 12 (d) 11

(a) 15
41,

® 16 (@12 (d) 14

(a) 8 ) 9 (©) 10 (d) 11

Directions (Q. Nos. 42 and 43) How many
total number of triangle are there in the problem
figure given below?

42.

(a) 13 (b) 16 (c) 15 (d) 14

43.

(a) 21 (b) 22 (c) 19 (d) 20
Directions (Q. Nos. 44 to 47) Which one of

the answer figures will complete the sequence of
the problem figures?

44. Problem Figures

%I | R
K | =N | B
Answer Figures
N
XK
X K
@) (b) (c) (d)

45. Problem Figures

][

2[5 5 |5

(a) ®  © (d)
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46. Problem Figures

o A
x OO O |t *Q t |t A=
* *
Answer Figures
A = A | A
O I T
! A x S
(@) (b) (©) (d)
47. Problem Figures
0@ |p\ -
Answer Figures
U ﬂ:ﬁ AllO
@) (b) (© (d).

Directions (Q. Nos. 48 and 49) How many
total number of squares are there in the problem
figure given below?

(a) 26

49,

(@ 27 (b) 28 (c) 30 d) 21
Directions (Q. Nos. 50 to 52) Which one of
the answer figures, shows the correct view of the
3-D problem figure, after the problem figure open
up?

50. Problem Figure
A
N/

Answer Figures

51. Problem Figure
A2

f
M,
Answer Figures

[G]

@
52. Problem Figure

Answer Figures

e

(@ (b) ()
Directions (Q. Nos. 53 to 55) Following
questions figure is hidden in one of the answer
answer figures, in the same size and direction.
Select which one is correct.

53. Problem Figure

L

(d)

Answer Figures

=

54. Problem Figure

Answer Figures

(a) () © (d)

55. Problem Figure

=

Answer Figures

sl

@

(@) (b) (© (d)
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Directions (Q. Nos. 56 to 58) The 3-D
problem figure shows the view of an object.
Identify. its correct top view, from amongst the
answer figures. :

56. Problem Fig;lm

o

Answer Figures

1 H s
(a) (b) (c) (d)
57. Problem Figure

¥

Answer Figures

(@) (b) (©) (d)

58. Problem Figure

o

Answer Figures
— —/ [[3 =3
(a) (b (© (d)

Directions (Q. Nos. 59 to 62) Which one of
answer figures is the correct mirror image of the

problem figure?
59. Problem Figure

=5
Answer Figures
é@ 55 |k |

(a) ®) (@ C)

60.

61.

62.

65.

67.

69.

Preblem Figure

N

Answer Figures
() (b) © “(d)
Problem Figure ‘

(d)

A VA Pz,

Problem Figure

%,

Answer Figures

AINS

(@) (b) (©) (d)

. Rath Yatra is a major festival in the temple at

(a) Dwarka (b) Ayodhya
(c) Puri (d) Varanasi
The World Telecommunication Day is

observed on

(a) May 19 (b) May 17
(c) May 15 (d) May 13

Ranbaxy Company is being asquired by a
company of

(a) India (b) Germany
(c) France (d) Japan
. Blindness is caused by the deficiency of
(a) Vitamin C (b) Vitamin A
(c) Vitamin D (d) Vitamin B

The term ‘Butterfly Stroke' is referred to
which game?
(a) Tennis

(c) Swimming

(b) Table Tennis
(d) Football

. The first Kanshi Ram Khel Ratna Award was

given to
(a) Praveen Kumar (b) Sachin Tendulkar
(c) MS Dhoni {(d) Yuvraj Singh

In the 15th Asian Games India bagged the
largest number of medalsin

(a) Shooting (b) boxing

{c) Swimming (d) Athletics
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Zﬂ Which country’'s government report is knwon

71.
' space.”

74.

as yellow book?
(a) Germany (b) France
(c) Italy (d) Russia

“Architecture is the art of how to:waste
This is a quote from what
no-nonsense modernist?

(a) Le Corbusier (b) Alvar Aalto.

(c) Jacobus Oud (d) Philip Johnson

. “Whenever I draw a circle, | immediately

want to step out of it."” This statement is rather
ironic, considering the source ...

(a) R. Buckminster Fuller

(b) Bertrand Goldberg

(c) Frank Gehry

(d) Fank Lloyd Wright

. 'Cantilever’, ‘suspension’ and ‘swing' are all

types of what common architectural construct?
(a) Bridge (b) Stadium

(c) Skyscrapers (d) Monument

If you would like to become an architect, you

will be required to take classes in which of
these disciplines?

75. Which architect designed the Kimball Art

76.

78.

Museum (Fort Worth, Texas)?
(a) Walter Gropius

(b).Frank Lloyd Wright
(c):Louis Kahn

(d) William Chambers

Which architect designed the Kaufmann
Desert House (Palm Springs, California)?

(a) Frank Lloyd Wright

{(b) Louis Kahn

(c) Kewisgwi Natsugi

{d) Richard Neutra

Char Minar is located at
(a) Hyderabad (b) Aurangabad
(c) Allahabad (d) New Delhi

Where is ‘'Hawa Mahal’ located?

(a) Jaipur (b) Udaipur
(c) Bijapur (d) Delhi

. Sydney Opera Home was designed by

(b) Eiro Saarinen
(d) FL Wright

(a) Jon Utzon
(c) Walter Gropius

. The World Trade Center in New York, USA

was designed by

(a) Masonry (b) Metalworking . . .
A . (a) Minoru Yamasaki (b) PL Nevi
() Electronics (d) Drafting (c) Richard Neutra  (d) Confucius
PART-III
(Drawing Test)

1. (a) Five bricks, four circular wooden loge and six balls are given to you. Make an interesting three
dlmenmonalstablecomposmonusmgﬂwseelementsandshowﬂieeffectofhgiuandshadowonﬂle

composition.

) DraWamrrorlmageof&tesketchonﬂ\eothersldeofﬂtecmtrehm

2. Sketch from memory the following to a sufficiently large size with proper rendenng

(a) Scene market

(b) Scene of a railway station.
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1.

10.

11.

Part I has 30 objective type questions of Mathematics
consisting of FOUR (4) marks each for each correct
response. Part II (Aptitude Test) has 50 objective type
questions consisting of FOUR (4) marks for each
correct response. Part TIT consists of 2 questions
carrying 70 marks which are to be attempted on a
separate Drawing Sheet which is also placed inside
this Test Booklet. Marks allotted to each question are
written against each question. For each incorrect
response in Part I and Part II, one-fourth (V1) of the
total marks allotted to the question would be deducted
from the total score. No deduction from the total score,
however, will be made if 1o response is indicated for an
item in the Answer Sheet,

Handle the Test Booklet, Answer Sheet and Drawing
Sheet with care, as under no circumstances (except for
discrepancy in Test Booklet Code and Answer Sheet
Code), another set will be provided.

The candidates are not allowed to do any rough work
or writing work on the Answer Sheet. All calculations/
writing work are to be done on the space provided for
this purpose in the Test Booklet itself, marked ‘Space
for Rough Work’. This space is given at the bottom of
each page and in 3 pages (pages 25 - 27)at the end of the
booklet.

Each candidate must show on demand his/her Admit
Card to the Invigilator.

No candidate, without special permission of the
Superintendent or Invigilator, should leave his/her
seat.

On completion of the test, the candidates should not
leave the examination hall without handing over their
Answer Sheet of Mathematics and Aptitude Test-Part |
& 1l and Drawing Sheet of Aptitude Test-Part l11 to the
Invigilator on duty and sign the Attendance Sheet at
the time of handing over the same. Cases where a
candidate has not signed the Attendance Sheet the
second time will be deemed not have handed over
these documents and dealt with as an unfair means
case. The candidates are also required to put their left
hand THUMB impression in the space provided in the
Attendance Sheet. However, the candidates are
allowed to take away with them the Test Booklet of
Mathematics and Aptitude Test - Part I & II.

Use of Electronic/Manual Calculator or drawing
instruments (such as scale, compass etc.) is not allowed.

The candidates are governed by all Rules and
Regulations of the JAB/Board with regard to their
conduct in the Examination Hall. All cases of unfair
means will be dealt with as per Rules and Regulations
of the JAB/Board.

No part of the Test Booklet, Answer Sheet and Drawing
Sheet shall be detached/folded or defaced under any

circumstances.

The candidates will write the Test Booklet Number as
given in the Test Booklet, Answer Sheet and Drawing
Sheet in the Attendance Sheet also.

Candidates are not allowed to carry any textual
material, printed or written, bits of papers, pager,
mobile phone, electronic device or any other material
except the Admit Card inside the examination
hall/room.

10.

11.
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(Code-K)
SOLUTIONS
1. [C} _.\_._._.- .__.___._ ST WA - ; n/2 )
TITLF| 5 T S [ (3 +1) (2+1
T|F|F T 5 P -4 F(zf)r(z)
FiTlT I T T - ~(3+2+2
FlFIlT F F F 21‘(_——-—)
| 2
2. (@ Letl=] xlog 14 1] dx 1.1.yx
i =4 =57
2.2.2.2. Jr
,109[1+] _["2 (%)dx “2°272
1+ x) =1%_sq unit
x* B e x
=?log 1+; +—_[ u+x]dx 5. (a) Given equation can be rewritten as
2 J' j' 2yiy—+y2cotx=cosx
St el
2 i Put y’=v =>2yﬂ=£
=Xy ("”]+1x log L+ %) +C de o
2 a x 2 °9

=logﬂ+x)[x;——1]—§;logx+§+c

log x

-~ fx) =[—’€:— - ] glx) =—

L=—
2
3. (@) LetI*-IJ[Z sin x] dx
=j"° [2sinx]dx+_['“[2sinx]dx '

js"‘" Rsinx]dx+ [ 2sinx] dx

=0+‘[m1c1;».:+_[’Uz 1dx+0

- 7% +

+[xIz)2

4. (b) Given curve is y* =x* (1 - x). Here, y is
even so curve is symmetrical about the x-axis

- Area =2y adx

=2j:x.,ﬁ—xdx

_x =sin? @ = dx = 251n9c059d3

| A= 2_[”2 ZB\f-l—sm B

2sin6 cos@ do

Put

o dv
-—+veotx—cosx
dx *
cosx
1F =e sinx
. Solution is
"v'sinx=J' 2_cosx,_sinXd?€-f'1;C '

= e X —5in x

= yzsinx=sin2'x+C
E +
When =—, yv=1
. 2 Y i
1=1+C = C=0
y? =sinx

6. (c) We know,
Root mean square 2 Anthmetlc mean

=3
i 400 6400 >0-
n :
= 59-9(11 16]20:11216
n
7. (b) Given, p=2q
p+g=1
2
= =—
3
1
and ==
7=3

-+ Required probability

i (o G -

2
3

_)‘
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4 4x8 1x16- 72 -8 1
=6 X — + — ad 1
81 81 +. T TR =3 (Area of A AOB)OC
8. (b)sin@3sin™! (08)) =sin[3(08) - (08]°] - 6413 = % ( )C
2

=sin[2.4—- 0.512] =sin (1.88) .

(a) Let ABCD be a rectangle and ‘DE-be the
vertical lamp post. .

In AECD, tan 45° =
1t DC
= DC=9m .
Diagonal BD=9cot 30°=9v3 m
In A ABD, lAD=1Z(9J3_)2 -9 =92 m

.. Area of rectangle ABCD =9 x9+42
=81V2

10. (c) Since, |a|=|b|=|c]=|d|=1

11.

and a-b=b-¢c=c-a=0

. la+b+c+df =Z|af +2Za-b.
—4+2[a-b+b.c+ca+d-@+b+0d]
=4+2d-@+b+0 -'

Let d=Aa+pb+ve
Then, d-a=d-b=d-c
= A=p=v=cos
Also, 2 +p?+vi=t
= 3cos’ 0 =1

1
= cosB—:tj_B-

la+b+c+df =41T-4¢2J'

(d) Let the variable plane intersects the
coordinate axes at A:a,0,0),B(0 b,0) and
C (0,0, ). Then, equation of plane be
Xi¥iZa
a b c
Let P (o, B.7) be the centroid of tetrahedron
OABC, then .

y €
=1 ;3 =3
= a=4a,b=4|3,c=47

-. Volume of tetrahedron

12.

13.

14.

= 64K =E(4ux4ﬂx4~(}
_ oby
6

=

Hence, locus of P(,B,y) is xyz =6K°

¥ ¥
Given, > - ¥ =
() Given, =70 ~1/9

Here, c!":l,l:!2 =l
4 9

Equation of tangent to the hyperbola is

y=mxtJd’n? - b

S fiﬁl
9

Slope of given line is m =§
gy B1
Y=1""Vea 9
= 24y —30x =+ V161

(b) The equation of the auxiliary circle is °
¥ +y*=d. Let (h k) be the pole, then
equation of the polar of (h, k) with respect to
the given elhpse 1s

—_— + _ =
a:2 b

Since, this is tangent to the circle.
|0+0-1|

2 k 2
{3+ ()

EoE_1

(1'l b4 B @
Hence, locus of (h, k) is

=ta

=

(a) Given inequality can be rewritten as
ex+3)Bx -4 (x-4) >0
x-2Fx
or @2x +3) Bx - 4)° (x —4) (x —2F
X 20,x#0,2

+4+ 1 ++

TH+1 4+

In a sign scheme when we multiply the sign
in each interval, we get the positive inteval.

(=3)(o5)ven
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15. (d) Since, focus (0, 1) and directrix iszx +2=0 Given, 2{/_ Vb=ie
(x - O+ y — 1 =["ji2) - aV% = p¥ = e

= -0 =4x+1)
x=t* -1and'y=2f +1

16. (b) Centre and radius of given circle is

17.

18.

19.

(-8,12) and r =./64 + 144 -183 =5

Let P (h, k) be the image of the pointQ (- 8,12)
with respect to the line mirror.

(-8, 12)

P(h, k)

. Mid-point of PQ ((hz 3) [k + 12)] lies

2
on the line 4x+7y+13=0

4("'8)+7(“12)+13=0
2 2

= 4h+7k+78=0 i)
Also, PQ is perpendicular to4x + 7y + 13 =0.
k-12 4
Xx==-1
h+8 7
= 7Th-4k+104=0 ... (id)

‘On solving Egs. (i) and (ii), we get

(~-16,-2)
The equation of the required circle is
(x + 167 + (y + 2)* =52
= X +y +32x+4y +235=0
(c) According to the given condition
Area (A POA) =2 area (A POB)
Let P (h k) be any point such that

‘l4h‘=2‘lﬁk

2 2

= | 4h| =|12k|

= | h|=|3k| => h=13k

= th+3k)(h-3Kk) =0
Hence, locus of a point is (x + 3y) (x— Sy} 0.
(a) Given equation is

X’ +3ax® +3bx+c=0
o Z+2,+%Z; ==3a
- L+t

3
and 22y + 2yZy + 3Z, =3b
For equilateral triangle,
B+5+3 =25 + 57 + 1y

= (@ +25+5) =3z + 7 + 37)
= (-3 =3@b) = &® =b

(a) Since, a, b and c are in GP.

~. log a,log b and log c are in AP

= 2logb=1loga+logc i)

21.

1 1 1 '
= —loga=—logb==logc=k
3 o9 ” og b=~ log (say)

log a =k, log b= ky, log c = kz ...(ii)
From Egs. (i) and (ii), we get
2ky=kx+ kz, k#0 = 2y=x+2z
(d) It is equal to, 30 mangoes can be
distributed among 4 boys such that each boy
can receive any number of mangoes.

- Total number of ways =3 *4-1c, _
_ssg, - 33:32:31
1.2.3
(b) Given, fl + X)" =Cy + C.X+ ... + C x"
Integrating both sides, we get

ju+x}“dx j(c°+clx+c2§+

=5456

; + Cpx") dx
n+1
= [‘&—I=Cox+.cll§'+C2 "x3'i+...

n+1

and (X+1"=Cox"+Cx"!'+C,x"2

A+ C, (i)
Multxplymg Eqgs. (i) and (n), we get
{a+xP™' -0+ x)"
n+1
Cy + Cox’ 4.4 E )
2 3 n+1

(n+ 1)

= (Cox +

X (Cox" + C,x* ' +
n+1

.+ Ch)
Coefﬁcient of x on both sides, we get

{2n+ IC .- 0} CB C2
[n+ 1) nr 2

S TR
n+)-m+Dint ° 2

. (a) Let abe the first term and d be the common

difference of an AP.
T !—*eﬂ+(p 1) d,
’Tzq'—a+t‘2q 1)d
I, —q+(3r d
1lx 1y 1/z
"A=xyz|p 2q 3r
1 1 1
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a+(p-9d a+Qqg-1)d a+@r-1d
= Xyz p 2q 3r
1 S 1

Applying Ry - R, —aR;, R, = R, - R; and
then taking d common from R, we get

| -1 Lg-1) @Br-1
A=xyzd|(p-1) @q-1 @Br-1|=0

1 1 1
23. (c) Given, f(0)«'=3
=>' f(X) {0) =3
x—bb x-0
0+ B - £0). 3
h
- #(0) £(h) - f(O)é3
h .
- o fB)-1) . ,
= f(o,(l}l_];,lil.) T)—S : (i)
Also, - f(x+ y) = f(x) f(y)
= _ f0) = £(0) f(0)
= f0)[1-fl0)]=0 = f(0) =
Put : f0) =1 in Eq. (i), we get
lim T =15 ... (i)
h—o0 h
Now, f5)= 0_____f(5+12 f(h)
= lim 1(5) f(h) — 1{h)
h—0 ,h
i . fi-1
—fﬁ)(m h ] |
=2x3=6 [from Eq. (ii)]

24. (b) y =cos7' (cos )
: =cos™! (cos (t — x — 7))

y=2m-x_
= -d—y=—1-
dx
x|, 0<|x|<2
25, (a) f(x) =
(@) 169 F Y seo

y'v
It is clear from the graph f(x) has point of
local maximum at x=0:
26. (b)sinx=x% +x+1

Let y =sin x,
then y=x +x+1

Since, sin x is real.

27,

28.

29,

30,

But X +x+1=(x-0) (x-0’)
It means roots are imaginary.
Hence, no solution exist.

Also, Statement II is true but it is not a
correct explanation for Statement I.

(a) lim ir?j = lim h[b]
x—ot d XJ h—'OGI_hJ
=1in1-1'-l><9=E
h=0a h a
Also, limi}ﬁeo
X3 X
i-j
a,; =
@ a, i+2j
[0 -1 _2]
75 71
A= l 0 _1
4 . 8
2 1
5 7 _ o
which is neither symmetric nor

skew-symmetric. But every matrix can be

. expressed as a sum of symmemc and

skew-symmetric matrix.

(a) It is clear from the graph that
tan_':l_,x <x when.x>0., .
tan™!x

b'e

For x <0,

tan ' x>x

<1

............................

(c) Let f(x) = x sin x — % sin® x

f(x) =xcos X +5sin x —sin Xxcos X
=sinxfl—cosXx)+ Xcosx

For xe(ﬂ, g), sin x >0, {L —cos x) >0,

cos x>0

= F)>0,¥xe (o. g)

= f(x) is strictly increasing in (0. 32:—)
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31.
. (a) In all other figures, one of the dots lies

35.

36.

37.
42,

Now, lim f(x)=0
x—0 -1
and lim f(x)=——
x— = 2
2
Range of f(x) = [ ; n_z—__l_)

{¢) 32. (a) 33. (o)

outside the triangle as well as the circle.

(c) In fig. (c), the arrow indicates an
anti-clockwise motion while in each of the
other figures, the arrow indicates a clockwise
motion.

(d) Both the larger and the smaller squares
move to the adjacent corner anti-clockwise in
each turn. Also, the shading in the smaller
square moves 1, 2, 3, 4, 5, steps
anti-clockwise sequentially and the shading
in the larger square moves 1, 2, 3, 4, 5.....
steps clockwise sequentially.
In all other figures, the number of dots outside
the main figure is one more than the number of
dots inside the main figure.

(b) 38. (a) 39. (b) 40. (c) 4. (d)

(d) The figure may be labelled as shown as
below

b
H (=3
.
. L
Al ] MtK
& ¢
E-:

The simplest triangles are ABJ, AC], BDH,
DHF, CIE and GIE i.e., 6 in number.

The triangles composed of two components are
ABC, BDF, CEG, BHJ, JHK, JKI and CJli.e., 7in

.number.

There is only one triangle JHI which is
composed of four components.
Thus, there are 6 + 7 + 1 = 14 triangles in the

given figure.

. (a) The figure®*may be labelled as shown as
below :
A B
G | c
| . J‘
F E D

The simplest triangles are IJO, BCJ, CDK, KQL,
MLQ, GFM, GHN and NIO i.e., 8 in number.

46.

47.

The triangles composed of two components are
ABO, AHO, NIJ, IGP, ICP, DEQ, FEQ. The
simplest triangles are EFH, BIC, GH]J, GIJ, EKD
and CKD i.e., 6 in number.

The triangles composed of two components are
ABJ, AFJ, GCK, GEK, CED and GHI ie., 6 in
number.

The triangles composed of three components

are GCD, GED, DJB and DJF i.e., 4 in number.

The triangles composed of four components

are ABF and GCE i.e,, 2 in number.

The triangles composed of five components are

ABD and AFD ie., 2 in number.

There is only one triangle i.e., FBD composed of

six components: & . :

Total number of triangles in the figure
=6+6+4+2+2+1=21

. (a) Both the larger and the smaller squares

move to the adjacent corner anti-clockwise in
each turn. Also, the shading in the smaller
square moves 1, 2, 3, 4, §, steps
anti-clockwise sequentially and the shading
in the larger square moves 1, 2, 3, 4, 5,....
steps clockwise sequentially.

. () In each step, one line segment is lost from

the clockwise end of the outer element and a
new line segment: appears at the
anti-clockwise end. Also, the inner 'L’ shaped
element rotates 90° clockwise in each step.

(d) In each step, the first element moves to
the third position and gets replaced by a new
element; the second and the third elements
move to the first and the second positions
respectively and the entire figure rotates 90°
clockwise.

(d) In one step, the existing element enlarges
and a new element appears inside this
element. In the next step, the outer element is
lost. '

(d) The figure may be labelled as shown as
below

The squares composed of two components are
BMI, CKM], DLMK and AIML ie, 4 in
number. :

The squares composed of three components are
EBMA, BFCM, MCGD and AMDH i.e., 4 in
number.

The squares composed of four components are
VWBA, XYCB, ZA;DC and BiC1AD ie, 4 in
number.
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49.

The squares composed of seven components

are NOJL, PQKI, RSLJ and TUIK ie., 4 in

number. :

There is only one square i.e., ABCD composed

of eight components.

There is only one square i.e. EFGH composed

of twelve components.

Total number of squares in the figure
=4+4+4+4+1+1=18

(a) The figure may be labelled as shown as
below

A E F B
M QR N

xl Lylzls |g

W[ | A,
P

D J o Cc
The simplest squares are EFRQ, MQYX, QRZY,
RNSZ, LXWK, XYA1W, YZB,A1, ZSTB,, SGHT,
WA, VP, A;BiUV, BiTOU and VUI]J ie., 13 in
number. ‘
The squares having two components, are

8888

70.
75.

. (d) 61. (a) 62. (c)

AEYL, FBGZ, KA{D and BHCI ie., 4 in
number.

The squares having four components are
MRB1W, QNTA: XZUP and YSOV ie., 4 in
number.

The squares having seven components each are
AFBK, EBHA: LZID and YGC] ie, 4 in
number.

There is only one square i.e., MNOP composed
of nine components. _

There is only one square i.e., ABCD composed
of seventeen components.

Thereare 13+ 4 +4+4+ 1+ 1 =27 squares in
the figure.

(b) 51. (c) 52. (a)
(d) 56. (b) 57. (c)

53. (d) 54. (a)
58. (b) 59. (d)
63. (c) 64. (b)
68. (a) 69. (a)
73. (a) 74. (d)
78. (a) 79. (a)

(d) 66. (b) 67. (c)
(b) 71. (d) 72. (a)
(c) 76. (d) 77. (a)
(a)




