-

y Dater: .ccommrisssassumeses

N

A CONSOLIDATED QUESTION PAPER-CUM-ANSWER BOOKLET

8 44 4 i £

‘ {INSTITUTE OF MATHEMATICAL SCIENCES) 3

‘MAINS TEST SERIES-2020

(OCT. TO JAN.-2020-21)

1AS/IFoS
Common Test
M n E M A Test-15 for Batch-I
i &
Under the guidance of K. Venkanna | . - s hq1

FULL SYLLABUS (PAPER-I)
DATE : 06-DEC.-2020

Maximum Marks: 250

INSTRUCTIONS READ INSTRUCTIONS ON THE
E

1. Thi ti -CUm- bookl 50 LEFT SIDE OF THIS PAG
is question paper-cum-answer booklet has pages and has CAREFULLY

Time: 3 Hours

43 PART/SUBPART questions. Please ensure that the copy of the question
paper-cum-answer booklet you have received contains all the questions. Name \/} ”‘0—‘{ aJL Na ‘wJOth/
i 5

2. Write your Name, Roll Number, Name of the Test Centre and Medium
ir the appropriate space provided on the right side.

3. A consolidated Question Paper-cum-Answer Booklet, having space Roll No.
below each part/sub part of a question shall be provided to them for
writing the answers. Candidates shall be required to attempt answer to l 0 N L, N.E: ]
the part/sub-part of a question strictly within the pre-defined space. Any Test Centre
attempt outside the pre-defined space shall not be evaluated. " [ ]

4. Answer must be written in the medium specified in the admission
‘£ Certificate issued to you, which must be stated clearly on the right side.

No marks will be given for the answers written in a medium other than
’ Medium E f\ﬁ/( 3 N

that specified in the Admission Certificate.

5. Candidates should attempt Question Nos. 1 and 5, which are compulsory,
and any THREE of the remaining questions selecting at least ONE
question from each Section.

6. The number of marks carried by each question is indicated at the end of
the question. Assume suitable data if considered necessary and indicate

the same clearly.
Symbols/notations cany their usual meanings, unless otherwise indicated.

" 8. All questions carry equal marks.

All answers must be written in blue/black ink only. Sketch pen, pencil

or ink of any other colour should not be used.

) 10. All rough work should be done in the space provided and scored out
finally.

11. The candidate should respect the instructions given by the invigilator. m

12. The question paper-cum-answer booklet must be returned in its entirety === - R R -

s I"have verifi i
to the invigilator before leaving the examination hall. Do not remove any ; en he informafion Tifled by the
candidate above

page from this booklet.
Signaturg of thainuigilator |
IMPORTANT NOTE:

by a question is being atlempted, all its parts/ sub-parts must be allempted contiguously. This means that before moving on to the next
P:“"“’e' 1o be attempted, candidates must finish attempting all parts/ sub-parts of the previous question attempted. This is to be strictly followed.
9s left blank in the answer-book are to be dlearly struck out in ink. Any answers that follow pages lef blank may not be given credit,

Do not write your Roll Number or Name
anywhere else in this Question Paper-
cum-Answer Booklet.

| have read all the instructions and shall
abide by them

Signature of the Candidate

P1.0.



R—————

3 of 50

INDEX TABLE

QUESTION

No.

PAGE NO.

MAX. MARKS

MARKS OBTAINED

1

(a)

(b)
(c)

Si
s

(d)

+

(e)

N

A

(a)

A

K@)

(b)
(c)

(d)

(a)

(b)

(c)
(d)

(a)

f—~—

(b)

(©)

(d)

(a)

\Q

(b)

(©)

\Jm

(d)

(e)

‘\\
AN

(a)

(b)

(c)

(d

(a)

(b)

(©

(d)

(a)

(b)

(©)

(d)

Total Marks

P.T.0.



5 of 50

SECTION - A

1 2
1. (a) Letu=|3 |andv=|-2]|,
- 1

(i) Find a vector w,, different from u and v, so that ({u , v, w, ) = ({u, v}).
(ii) Find a vector w, so that ({u, v, w,)). # ({u, V)). e e [10]
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1. (b LctT@}-) M, , be given by
a
/( b =[ a+b a+b+c] _ . iective ? [10]
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i
t
1. (o () Evaluate (-‘%—’5) ,(x—>0)

(i) fz=(x+y)+ (x+ ¥)9 (y/x), prove that

Iz oz ¥z 0%

[ax ayax} (ay axay) s -y [10]
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1. (d) For the function

X =x\y

(gl (2)2(00)

0 . (xy)=(0,0)
Examine the continuity and differentiability. [10]
Vimbony) = Ui 2 *-x (Y
M )0 PO ety

. o at-xim
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1.

U Ao o
C poviey Hm«a(« ( -J;_- , b ,0)

w0} B ’1~_&§ - E__ Y

Z
(e) If the axes are rectangular, find th< S.D.)betwcen the linesy =az + b,z = ax +
. (S e—"—

andy=a'z+b,a=a x+[
Also deduce the condition for the lines to intersect. [10]
{=a2+k I
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S\M\OW\T @ Can e wRteh oo “x-%l = Y- b -~ B
/ |
(ll,(o\[x) (“/ ql*.l’i\ ) ) ‘ d?‘ 9[

LE L M N pae ppSg SD
“L¥Mad 4 Ny = ©
L+ Moo 4 Nx! = ©

@15(0) Q;E\' (&)
~__1________. K. A M < -_'\24

Okt = Clet ot o\ = o ol ot -0k
Sh= O(J\(CO'QO (%\r B )+ () (N-4) + (0-ad) (2)
J&Aa-a) ¢ (wd ) 6-4)" + (o' —pt) "
cp> &8 (0-0') (4B'-<'B) £ (') (b'4)
N (@) aa) -4 Cxat)™ (F=6)™ ol -ou )™

2lines Tnbertsecr £ Sp0

(-6 )P =B ¥ (oad') (bH) =

—

- ¢ HEAD OFFICE:25/8, Old Rajinder Nagar Market, Delhi-60. Ph.§9991 97625, 01145629087,
BRANCH OFFICE: 105-108, Top Floor,Mukherjee Tower, Mukherjee Nagar, Delhi-9,
REGIONAL OFFICE : 1-10-237, lind Floor, Room No. 202 R.K'S K s Blue Sapphire Ashok Nagar Hyd 20, Mobile No : 09652351152, 09652661152

www.imsdmaths.com || Email: imsémaths @gmail.com

P.T.O.



2. (a) (ij Suppose that {v,,v2, et *

T V\‘ OoN- LT_ 'S
O =0
ouAd bz = (30

4%:—"

Vy = Vs veoee v, > v} e il
(ii) Suppose that {v,, Yy Vy Vel 182 linearly e
vtV Vit Y, +v3,vl+v2+v3+v4}1s?
(i) F‘md a basns for the subspace W of C*.
a+b-2c
W= ty-derd a,b,c,deC
—2a+2b+4c—d
b+d
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4. (a) A) \Defme T : C? to C? by T((z,, 2,)) = (iz,, (1 + i)z, - 2,). Let C? have the basis S =

{i, 0), (0, 1)}. Calculate M,.
(i) If A is a non-singular matrix, then show that
adj adj A= |A|""2A.
1 2
(iii) Using Cayley-Hamilton theorem, find A%, if A=[2 1]

T ot [18]

TQE\‘?-),) = Ul-(l(\*i)%_"%\)
paas s =¢Q0), LoDy
TL{{Q): Q'—\/-I) - T(I,Q)-.\(Cl\)

10,0 = (o, (D)) = o(f{@/;m\“)w,\)

' - ®)
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- %\
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4. (b) (i) Letz = f[t), :="*7’. Siw that & eyt

x Ly

(ii) Evaluate _mz dxdydz over the volume enclosed between the cone x? + y? = 22

and the sphere x? + y? + 22 = 1 on positive side of xy-plane.

2= = Hy
(234)

(16]

e . p _ |
- = ?Q%)Lﬁm @&ﬂ%}

T
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pr _ oelexed) [ (O - O]
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: 2 2 b? = 1’
the ellipse (X /a%) : ((;r:;bz)) Ty

' - 2 2
any T2 i of the ellipse (x?/a% :
L . CQca;c cQ' are © 2 gat.c diamect:;r:nd CcQ, Prove that the hypcrboloxd
; d by either pQ or P Q. [16]

cp 1 Q-
_:__—‘::j'

‘ o ﬁ
P consraex \ine P |
( o ((SEEA8TNO) b (sme-msy,u/

ol J _kans = 275 = A
O (csso $5Me) chm—me) |
Ay peint  On pp
T [aw‘feuunwm)

AU L ___%L il 1;
& %”%«2’%& /‘C\ \ ‘afu\
Qi chM\T’\\"e} ow it . . |
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E'\, E\,

“ _ el)”

= z[@*ré)"(m‘e« c-rn’ue)Jr oA (st ¢NE (\td) &~ |
2 (og 65iNG (148D + &(IRe ms‘e)] L 1424)

\Ds\‘t\e(\‘\‘ A) -4 (8 &}, Cﬂ—u&
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i 'L{Q“r\)er\mj (™)
"“L[H’ 24T 231] - (14 Aot L\?P*J =]
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s e Ee
TN.ua/w,( point T o~ PQ' lT& \

Perhsla - .
L\i&m\f\aﬂlj [ con ho glown Hhak adyy Pin

8 on pla lier on hypvbelo

:‘1}%1*91\&:_%{ = o a&ﬁug&td b

either by oy pig

SECTION - B

S. (@ () Solve:xcos(y/x)(ydx+x dy) =y sin (y/x) (x dy -y dx)
(ii) Solve y(x2y? + 2) dx + x (2-2x%?%dy=0

ees(d) [ ydmimdn) < ysin(y )(vdu-yd)

. W Yw) \«d-*{“‘{&"’:
Q{o\/\ﬂ;\{mdﬂ) ) -

| s SIS oy

i%rﬂ oep L) { | H”
Iwifaic»hw\j bete sfdes

ﬁ’“'(“*i’ s —Jdneali) t C

uwfﬁ,):t’ T

[10]
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g (P4e) dm b ox (o) Y o
- U N 2o (2 27
- ( QML\{Q'«- 1) éé[\:i = (9{* "34"mqm)
TEE
Tra g b f vt (.f,) m Y ) ol
T 3 oy = A
N-%mw\j fou ﬂM\k—-Mé |
P- @ N\'\'\"N\\j C MCM\'U‘L'&()' -0_‘}9_'»\'1\("‘)
=3(ny)°
G ON4) ey o (22L) dy

ESER 3w )?
M d
g»um» | RBwon ek dy = ®°
Cmdfur\ir\j“*
Moy 2] aw=¢C
% @\{L{ x }
\‘\‘(‘.0“‘)8- =
Lopge 4 20 =€
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5. (b) Solve (px? + ¥3) (px + y) = (p + 1)? by reducing it to Clairaut’s form and find ity

singular solution. V__—[TU]
() Comyy) =0+)”

R Cpna) Ly s R0 ¥

/

iy

/\
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h 2b, are freely jointed at A and r

ds, AB and AC, each of lengt
o i di Show that if 20 be the angle between them
5. (© 4 smooth vertical circle of radius a. ) =

36-acose.

8 = ol - L Eote

L §€G) =

LW Lb rfr{x”'e

_o(oteces (otC + SR

}i'm N
| ).cu,cﬁeu: cet 5]

hyhe = a'Cot®
A n=o

est on
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f period T abo
S. (d) A particle is performing a simple harmonic motion 0
and it passes through a point P where OP = b with velocity v in the direction Op

prove that the time which elapses before it returns to P is

T VT [10)
;tan (En—b) ‘M
- ¢ SH?P
| e h ~ . i Mm ' .
o) 1 4 Q_\'\ :\;\ = —./u ") ()/"">

5 (fx) = —i\'ﬁ 4 C @
@M:% 5 '§A = N
;W«L): b+ C

Ju () ,\9}
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d/v\ - a LS " '\_ {\/L
a \["on AY SHE e L A—)if

Cam Sk o
Voo * e

AR

o
e S
St kw X
Vvt
I o' ,,

@'K:k, F=0 NN

srr\*{_’L'X
m@é fo YO - wET
e (hode o o= \k’{
InHaT Cope bl

(I b= _1;-8% \ﬁ:‘?\)“} W

) ""//‘\ f ' . ' o Q_ -&—r—"
: O paer Regd Hmwe =2& = o

=

M
3
f‘i:

<

A
/

A/f\\
!
=
a
g
|<

oKL

L4

T2 25 F— | + N
g N, PR %mﬂ L\i] \7&5;

.

HEAD OFFICE:25/8, Old Rajinder Nagar Market, Delhi-60. Ph.9999197625, 01145629987,
Delhi-g.

™
BRANCH GFFICE: 105-105, Top Floor,Mukherjes Towar, Mukherjee Na Nagar,

FEINTUTE OF MATWARATAAL SCHNCRS)



e

o RN 5%

29 of 50

B Verify Green’s theorem in the plane for
e
> 43 [(3xz —8y’)dx+(4y-—6xy)dy] ,
¢
where C is the boundary of the region defined by

y=\/;,y=x’.
3 [y By Jdm 4 (Y -bwp) &

[10]

'cg; [3% NN *STLH— Gy )

R rae ]

:’3+ T - -
(8] =
dowa b D U =m

& [ 3w=gn)dm + §‘N' ey* dy

Em_qm"*] + [u{-—é;i]
=_(r1-u] e-(2w-3] =
L+ §-1tg = 3 —0

o U W=y | | L"«“)g

.

d/v
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6. i) B aluate L-!{e*-3s (S+4)5’2} - D
“ 81) B; u:;xz Laé:ace t{'ansform solve (D? + m?) x = a sin nt, t > 0 where ;{5+1x3i%.u8?1
toxoandxl,whent- 0,n#m.
=P
y 4-38p 4
D fprs e S A
o (PryShe (pt)

Py L+ loplace transfortn faorm £>q
-0p -Q) .
U - ‘:L: A

Gp) < e "

(Ptu) '
- 3
Tsh

- L d~3) M
e T TS

\ T L¢3,
T
= Q )
2Ne -~ - _
h‘> B4rwt)x = aun AL by & e

Prs %

| LUET = ph L) - g
—[OJu‘I\S) loplaes O b -2 es A P____ &Ma‘“
LR+ w%) = | (puinnt) | ;

o - obh
: p"Lw)—pdﬁO-xé RAUNSC P -

a (PLL_K ) L(\*) = FN - X ZF?%\-Y\L

L)\'\\: an . f E\Le. —~+ ")\k\
- CPAWIPM) plyyme Piam®
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. |6. (b) A heavy chain, of length 21, has one end tied at A and the other is attached to a
small heavy ring which can slide on a rough horizontal rod which passes through
A. If the weight of the ring be n times the weight of the chairk,shaw,% its greatest
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j Find the curvature K, and th .
m t3/3. ) M&)r the space curve x = t - 13
=L /3 y = t2
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7. (b) A particle starts frot the cusp of a smooth cycloid whose axis is vertical

and vertex downwards Prove that when it has fallen through half the distance
measured along the arc to the vertex, two-thirds of the time of descent will have
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7

irectional derivatiye
(¢} (i) Find the values of the constants &, b, c so that the dir "

i i 4 in the direcyj
¢ = ax? + by? + cz? at (1, 1, 2) has a maximum magnitude i
parallel to y-axis, ———-
el £0 y-auxit

= d2=x2"‘y2-3at(he
(ii) Find the angle between the surfaces x? + y?+ 22 =9. an
point (2, -1, 2),

(ifi) Evaluate [[ (VxF)ends, where

F=(x2+y-4)i+ 3xyj+ (2xz + z’) kand S is the surface of th<[34iirfi3;’1=°21<;]z
=4 - (x? + y?) above the xXy-plane.
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