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Instructions : (1) Check the question paper for fairness of printing. If there is any lack of

fairness, inform the Hall Supervisor immediately.

(2)  Use Blue or Black ink to write and underline and pencil to draw diagrams.

PART - A / A~}

40x1=40 et (i)t
-ﬂ;;'ﬁ,’w}‘KJ’/}'?&.@}V’XQ}U;J}”LufoU)l,;/’(.gzci_) (ii)

Note : (i)  All questions are compulsory.

(i) Choose the most suitable answer from the given four alternatives and write
the option code and the corresponding answer.
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Do det (KA) v A UALK 3500 a
det (A) (4) k det(A) (3) kZdet(A) (2 k3det(A) (1)
If A is a matrix of order 3, then det (kA) is :
(1)  k3det (A) (2)  k2det (A) (3) kdet(A) (4) det(A)
0 0] ~
. /4 12 Y A = ’
G A12 5 {0 5} S
10 0 0 00 0 0
01/ © ool © 0 52| @ 0 60| @
00
IfA={ },thenAlzis:
0 5
0 o 00 00 10
(1) 0 60 ) 0 512 (©) 0.0 (4) 0 1
- - a b c b a c P
_‘wjd/(x,y)}’ A = D q;Az =4 q‘;Ag = d /}laex+bey=c;pex+qey=d/(’ 3
ne
A A Ay A
log 22 Jog =2 22 23
(Og A% AJ @ [Al 5) @
A A A A
(log A—z, log A—Sj @) (log E, log E 3)
a b c b a ¢
If ae* +beV =c; pe*+qe¥y=dand A = ; Ay = ; Ay = then the value
P q d q p
of (x,y)1s:
Ay As Ay A3
&) (A—lf A—J @ [log a8,

A1 jog AL A1 jog A1
(3) (log Ay log Azj (4) (log A, ,log As
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¢ e enlgde Ui ibadt (B s 4
_‘gmdnu, 0 ééw&u&bdjﬂjﬂ (e e BB A 1 (1)
b1 B GPA B (2)
e Bl UL LA LL L\ SAB G AU p e S P A S (3)
S E AP SIS U Bndl = L ngpodd (1)

In echelon form, which of the following is incorrect ?

(1) Every row of A which has all its entries 0 occurs below every row which has a
non-zero entry.

(2)  The first non-zero entry in each non-zero row is 1.

(3) The number of zeros before the first non-zero element in a row is less than the
number of such zeros in the next row.

(4) Two rows can have same number of zeros before the first non-zero entry.

y “ o - - T e
6w PQRSY PR = 2i+j+k, Q5 = —i43j+2k J 5

% 4) ==_ 0 1043 (2) 53 (1)

— T T N
IfPR=2i+j+k, QS = —i+3j+2k then the area of the quadrilateral PQRS is :
53 3
1) 53 (2) 1043 G @ 5
: Kyz,,,uuu&jvij ~z bl 45°,60° ufaw"a,f‘d/uyf y sl x b.,g/ﬁ .6
60° (4) 45°  (3) 920° (2 30° (1)

If a line makes 45°, 60° with positive direction of axes x and y then the angle it makes
with the z-axis is :

1) 30° @) 90° (3) 45° 4)  60°
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6677 4
- i e i T S
:+d}va«€J[i+j, j+k,k+i]
4 @) 2 (3 1 @ 0 (1)
The value of [?4_7, ;)4.?, ?4_?} is equal to :
1) 0 2 1 3 2 4) 4
4 7 Y i . -3 +3  2z-5
r et L pFpre (13,5) ime sl T =T = T el 8
- - - - - -
r =(i + 5] +3k)+t(i + 3 +5k) 1)
- - - - - - -
r =(i + 3 +5k)+t(i +5] +3k) )
> (> > 3> > o o
r = z+5]+§k +tli +37 +5k (3)
- - - - - - 3>
r=\i +3] +5k]+t{i+5]+ k] (4

~5 and passing through the

5
point (1, 3, 5) in vector form, is :

- - — - - - -
(1) r=(i+5j+3k)+t(i+3j+5k)
- — - - - - -
() r=(i+3j+5k)+t(i+5j+3k)
> (=2 - 37 (‘? - %)
(3) r = 1+5]+Ek +tli +37 +5k
- (—.> - %) - =2 37
4 r=\i +3j +5k +t1+5]+§k

3
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o x+ 1 +2 z+3 x—6 +4 z-4 X

f
2 4 -2 7 -6 4 —8 * 9
1,20 @ 0,200 (3 (1,0,0) (2 0,0, -4 (@)
. . . . x—6 _y+4 z-4
The point of intersection of the lines e 1 _s and
x+1_y+2 z+3
> 1 —, st
1 ©0 -4 @ (100 (3) (© 20 (4) (120

el b 2SR Ll $17L 5 sl Y 2nle § eSS sL B 10

Zou =0 @ T w0 o
awT)=0 @ 2 axal=0 0

The non-parametric vector equation of a plane passing through a point whose position

- - -
vector is a4 and parallel to u and v ,is:

O |77 % ol =0 @ |70 3]=0

® |7 7 wxal=0 @ [0 3]=0

LUt (n,m) ¢ (m—5)+i(n+4) WSl 2m+3)+iGn-2) S 11
1 1 -1 -1
(3 8) 4) (5, ‘Sj ©®) (7, 8) @) (7, ‘8j (1)
If (m—>5)+i(n+4) is the complex conjugate of (2m +3) +i(3n—2) then (n, m) are :

o 3w G e ) e
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eV P T 21| =2 2] St 26 2 e ki P A
1 4 1 4
=L EB @ =2 A )
p 1 e,
22 —dx—1=0 (4 2= Q)

If P represents the variable complex number z and if [2z—1|=2 |z| then the locus of P
is:

(1) the straight line x = (2) the straight line y =

N

3 the straight line 7 4 the circle x2+12—4x—1=0
g y

NP =

e dd (1-0) 1-02) (1-0h) (1= o) I 0 kG

32 4 16 (3) -9 (2 9 @
If w is the cube root of unity then the value of (1=0) (1—0?) (1—0*) (1—wd)is:
1 9 2 -9 3) 16 4) 32
; ‘at‘n(‘jb Sl _wfd"ld/ arg (z)
(-m0 @ 071" 6) (= @ oz

The principal value of arg (z) lies in the interval :

v 03] @ (-m, ] (®) [0, 7] @) (- 0]

Gt oS 9024592 — 54x— 40y +116 =0 bs FL]

2 4 2 1

E @ 5 6 5 @ &)

=
.
.
Gl

® 3 G 5 @

a2

A3

14

15
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620 £ 36y2—25x2+900=0 $Jifl .16

_ .2 _ 36 _ .0 _,6
Yy== 3% @ y==5% 0 y==¢* y==5% (O
The asymptotes of the hyperbola 36y>—25x2+900=0, are :
1 :+éx 2 :+§x 3 :+%X 4 :+§x
1 v *s 2 v ~5 G v ~o5 4) v T 36

e LK =18 $ T a7

55 &) 44 © 33 @ 6,6) (1)
One of the foci of the rectangular hyperbola xy=18 is :
1) (6 2 &3 G &9 4 (& 5)

- b [tl + tg] ?L/? ‘t, S t/ St £ y2=4ax 3¢ 18
1

) i+t (3 t, (2 -t (1)

2
The normal at ‘t;” on the parabola y?>=4ax meets the parabola at ‘t,’ then [tl + t_J
1

is:

1) -t 2 b B tHth @ &

: Jnéé f(x)= Cosg u“b;{ [, 3] c«gJ ’C'u:(/}i”’éLu 19

T @ 5 0 () 0

x
The value of “‘c’ in Rolle’s Theorem for the function f(x) = COSE on [, 3] is :

T 3
1 o @ 2= ® 5 W o

[ g; (£¢ / Turn over
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e d AT T F) = - x5 40,31 S 20
5 @ 4 O 3 @ 2. @
If f(x)=x>—4x+5 on [0, 3] then the absolute maximum value is :
1) 2 2 3 3 4 4 5

£ P
: (‘LJ}?}"L@:‘:'Jﬁ/}}J/!/Ub/') I X IAF-X Ku.f';ih'&ﬁ y=f(x) /uug/'/' 21
[l #0 (4 f(x)=0 () f'xg)=0 fxp)=0 (1)

If x; is the x-coordinate of the point of inflection of a curve y=f(x) then (assume second
derivative exists) :

(1) f(x)=0 (2)  f'(xp)=0 (3) fx=0 ). f(x)#0

LB LA U b b y=F (1) FHeh - Ll AL 2

S sl (1)
S/ LSl ()
S e S (3)

Sl Lo Sl @)

The distance - time relationship of a moving body is given by yy=F(t) then the acceleration

of the body is the :

(1) Gradient of the velocity/time graph

(2) Gradient of the distance/time graph

(3) Gradient of the acceleration/time graph

(4) Gradient of the velocity/distance graph

Dbl P (x—2)=x2(1+x) 4 23

B2 7N u’)’f’é:/f.y () 1/@*5/”)61'?5/};.3( 1)
uﬁ';/@ﬁbé/ (4) 1/&35//1}(5]|P£u;/fuju (3)

The curve y?(x —2) =x(1+x) has :
(1) an asymptote parallel to x-axis (2) an asymptote parallel to y-axis
(3) asymptotes parallel to both axes (4) no asymptote
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iu*:itd‘twd/yﬂxub?/u =f(x, ) J’Lud/t{yulx/ 24

du _ 0f dx  Of 0y du _0f ox Of 0y
it ox dt oy ot @ it ox ot oy ot
ou _Oof ox  of Oy du _ Of dx  Of dy
ot ox ot oy ot @ it ox dt oy ar O

If u=f(x, y) is a differentiable function of x and y; where x and y are differentiable
functions of ‘t * then :

du _of dx  df 9y du _of dx  of dy
M @ " 9x ot oy ot @ T 9x dt a9y ot
du _df dx  Oof dy ou _df 9dx  df 9y
®) @ " 9x dt oy dt @) 3¢ " 9x ar 9y ot

de/ J‘lsmx—cosx dx 25

+ sSInx Ccosx

w4 7 0 0 @ 5

2.
The value of jwdx is:
1+ sinx cosx

o 5 @) 0 G 5 @ =
74
el jcos32x dx g
0
2m 1 2
2NN 0 0 e =)
T
The value of J‘ cos®2x du is:
0
2 1 21
3 @ 3 G 0 @4 5

[ g; (£¢ / Turn over
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. 2 2
KU}‘?LJ)"?LBLMJIEL{_)J)/['L/L 2—2 + i—z =1 dr?f..g J’)léu:/fj"‘u’//’

T
b:a (4 a:b (3 a2:b? (2 b%:a2 (1)
x2 2
Volume of the solid obtained by revolving the area of the ellipse =+ y—2 = 1 about
a b
major and minor axes are in the ratio :
(1) b?:a? (2) a%:b? 3 a:b (4) b:a

Z

IL=241,= J-cosnx dx Ji

cos"lx sinx + (Llj 2 (2 L eos™ 1y sinx + (n;l) 2 )
n n n
lcosn_1 x sinx + (n — 1) I,—» ) lcosn_lx sinx — (Llj I,» 3)
n n n n
If1, = J.cosnx dx then [ =
(1) “Leos™ 1y siny + (n — 1) I—» ) cos" !x sinx + (n — 1) I—o
n n n
3) lcosn_lx sinx — (n — 1) I @) lcosn_lx sinx + (n — 1) I,»
n n n n

27

28
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2 1
.+ (d X
Y [é] +5yd=xeahladF 29
S28001.47 @) S18 247

1)
Saeln1 a7 @

el sT (3

2 1
The differential equation (ﬂ] + 5y3=x is:

dy
(1) of order 2 and degree 1 (2) of order 1 and degree 2
(3) of order 1 and degree 6 (4) of order 1 and degree 3

(e Pk U =350 T y=ker S 30

_ dy _ dy _
L Tky=0 0 ) A

If y=keM then its differential equation is (where k is arbitrary constant) :

dy dy dy dy _
—% =\ -~ =k —~ +ky=0 —= =
M =N @ qrsky @) rky=0 @) T=e
dx
:§;m<OULf7,J7g @"‘ my =0 31
x=c (4 x=my+c (3) x=ce~my (2) x=cemy (1)

Solution of % + mx =0, wherem<0is:

y

(1) x=ce™ (2) x=ce™™ B) x=my+c 4) x=c

[ g; (£¢ / Turn over
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. d 5w
:Lg//‘u}"bﬂg d—z — ytanx =cosx -3 32

cotx (4) etanx  (3) cosx (2 secx (1)

The integrating factor of the differential equation % — y tanx = cosx is :
X

(1) secx (2) cosx (3) efanx (4) cotx

< T c‘»,:f'(fiﬂdufcuﬁdj}@u s F /ﬁ(flﬂd/ q»T /ﬁ(f’ﬂu( p/;’ 33
pA(~q (iv) pv(~q (iii) ~pvq (i) pvq (@)
(i), (i), (@v) (4) (i), (i), @v) ) (i), (i), iv) @) (i), (i), (i) (1)

If p’s truth value is T and q’s truth value is F, then which of the following have the
truth value T ?

i pvq (i ~pvq (i) p Vv (~q) (iv) pA(~q)

1) (@), (), (i) 2) (@), (@), () (3) (), (i), (iv) (4) (i), (i), (iv)

e (k<n) oK okt bl oD nth Z8y 34

@ ok () 0"l (2 L W

In the multiplicative group of n'h roots of unity, the inverse of wX is (k < n) :

@ e 2 ol (3) ok @) ok
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L TE [7] U (2o, +o)
LG 3 0 6 () 9 )
The order of [7] in (Zg, +4) is :

1 9 (2) 6 3 3 4 1

:f;bgw!{er/x=5k+2,kGZ}uﬁ5u@&d*”
2] (4 [71 () 51 o1 (@
In congruence modulo 5, {x € Z/x=5k+2, k e Z} represents :

1 [0] 2 [l ¢ [ @ [

< dedy It et XGPSk

4

X 0|1 |2|3]4]S5
P(X=x) 1 2a | 3a | 4a | b5a %
< PA<X<4)
1 1 2 10
5 4 1 0 -z @ 1 (@M

A random variable X has the following probability distribution :

X 0 1 2 3 4 5

PX=x) 1 2a | 3a | 4a | 5a 1
4 4
Then P(1 = X <4)is:
G n 2 o L o 1
O @ - G) 3 @ 5

[ gq (£¢ / Turn over
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Gre 2 p o Be 2 IAGA 5 bt dob
(25, %] @) (%,25) 3) (25,%) ? [%,25] 0

The mean of a binomial distribution is 5 and its standard deviation is 2. Then the
values of n and p are :

4 4 1 1
(1) (5’ 25) ) (25, gj (3) (—, 25) (4) (25, —)
P ~ 1 (x=100)2
e d e Foy=ce T 710" (’U'/LJLXU/JM
1 1
52m @ V2w 9) = @ 27 )
%(x 100)2
The random variable X follows normal distribution f(x)=ce 25 . Then the

value of c is :

Nz @ % () 527 @ 572m

e pdf ) A X3P AT S
0<f@®)<1 (4 f=1 () f=0 (2 0=sf(x)<1 (1)

A continuous random variable X has p.d.f. f (x), then :

1 0sfs<1 (2 f(x=0 B fs1 4) 0<f@¥)<1

.38

39

40



IV' CAREERINDIA

15 6677

PART - B/ B-.}

10x6=60 _E Sl )
S St $ila 55 Av i)

Note : (i) Answer any ten questions.

(i) Question No. 55 is compulsory and choose any nine from the remaining.

0o 1 2 1
B Al L NV (|
1 1 -1 0
0o 1 2 1
Find the rank of the matrix |2 -3 0 —1].
1 1 -1 0
3 1 -1
Y A R U5 R
1 2 -1
3 1 -1
Find the inverse of the matrix |2 -2 0
1 2 -1

LE sl 0 e xy SR (1,1, —1); (=1,0,1) b 43

Find the point of intersection of the line passing through the two points (1, 1, —1) ;
(=1, 0, 1) and the xy-plane.

[ g; (£¢ / Turn over
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g b-c s a—d ik axc = bxd 4 axb = cxd A (i .44

S e Sl b2 (3,1,-2) 4 (2,-3,1) (i)

(@) If ;xg = ?xg and :x? = _b>><(_i>, show that :—a) and BLE’ are parallel.

(i) Find the direction cosines of the line joining (2,—3, 1) and (3, 1,—2).

‘.ipl” o2+ B2 —ap A a= —V2+i b‘u‘ﬁbj//éz_/u-gl B s ol 45

If o and B are complex conjugates to each other and a= —/2+i then find o2+ B2 —ap.

LIS ek S50 SN 7491, —3471,3+31 eiS, 46

Show that the points representing the complex numbers 7+9i, —3+71i, 3+31 form a
right angled triangle on the Argand diagram.

L4E 2 e be x=3 cos (2t—4) skl iE ¥ S ST AL EG a7
-é&pétl?&mucwwm

1
[‘c.:«,fK.E =3 mv2, m ]

A particle of unit mass moves so that displacement after ‘t * seconds is given by
x=3 cos (2t—4). Find the acceleration and kinetic energy at the end of 2 seconds.

1
[KE.= 5 mv2, m is mass ]
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_Z e J B x§(4_x) (i) 48
_éd"jgz_lkcﬁo;iéyzex (ii)

3
(i)  Find the critical numbers of x5 (4—x).

(i) Determine the domain of convexity of y=e®.

LSl et e §5 002 cm 5 (5187 Ut e 24 em Boidkasbin g 49
L AL 1 S 6K el

The radius of a circular disc is given as 24 cm. with a maximum error in measurement
of 0.02 cm. Estimate the maximum error in the calculated area of the disc and compute
the relative error by using differentials.

(D2—4D+1)y=22: 25 F 50

Solve : (D>—4D+1) y=x2

-l | ‘aé’}” qvipv (~qlH+ &lé&fﬁ 51

Verify whether the statement q v [p v (~q)] is a tautology or a contradiction.

[ g; (£¢ / Turn over
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el 42_ PArq) Vv(~r)

Construct the truth table for (p A q) v (~ 1).

% P(Z<0)=005 Jigtpred§ e ces bl 250 ()
P[0<Z<165]=045 Ul
_Eebe S nie 11 3Rl ubie 1 GHSB LIl S5 (i)
(@) Let Z be a standard normal variate. Find the value of c if P (Z < ¢)=0.05. Here P
[0<Z<1.65]=045

(i) The difference between the mean and the variance of a Binomial distribution is 1
and the difference between their squares is 11. Find n.

bt endswl (3 E Urpeboa S Pl Qb S Skl 1o a bl U 1Ll
RS e

A die is tossed twice. A success is getting an odd number on a toss. Find the mean and
the variance of the probability distribution of the number of successes.

20 bobplenl UL ¢ <15 delbpnl Ui o (2,5) 2 g wnldbdh LT (@)
_‘Ld/”;’ﬁj}{. y /fgﬁ' sl
b
a>0 ul,(,_épb"ﬁu’:;ﬂ':Lnfbcg)u%/YEkLZayz —x (x—aR UISAPLAx ()
(a) Find the equation of the hyperbola if the centre is (2, 5) ; the distance between the

directrices is 15 ; the distance between the foci is 20 and the transverse axis is
parallel to y -axis.

OR

(b) Find the volume of the solid obtained by revolving the loop of the curve
2ay?=x (x—a)? about x -axis. Here a > 0.

52

.53

.54

.55
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PART - C/ C-&l

_EE futrndd ()

S et $ee 80 704 (i)

Answer any ten questions.

Question No. 70 is compulsory and choose any nine from the remaining.

x+y+2z=4 éf
2x+2y+4z=38
3x+3y+6z=12: 2t fr &Lk
x+ty+2z=4
2x+2y+4z=8

3x + 3y +6z=12 by using determinant method.

cos(A+B)=cosA cosB—sinA sinB: é b & ),;tf”

cos(A + B) =cosA cosB —sinA sinB : prove by vector method.

. - - > > - . .
s a e 77 T M 34 42K, 21 -2~k bt e

’q“gpb"gbh/

Find the vector and Cartesian equations of the plane passing through the points with

—

S o5 s 5o > o
position vectors 3 i+4 j+2k,2i-2j—k and 71 +k .

[ g; (£¢ / Turn over
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M- +2-x+1=0: &=

Solve : x4 —x®+x2—x+1=0

l:‘n/’:duud/ 6 mts cﬁéib@'u%ui%l:‘//JU/’:J/L‘U/Z‘.U(}6405;2.1)?/&’/’12.&:4
gﬁul‘9b@@;435£ 12 mts /?ufjcj&Ti’é/"%'wﬁl‘aﬂg@%dﬁ%é%d/ 4 mts }"La
_g e} keed

On lighting a rocket cracker it gets projected in a parabolic path and reaches a maximum
height of 4 mts when it is 6 mts away from the point of projection. Finally it reaches
the ground 12 mts away from the starting point. ‘Find the angle of projection.

12§k Sty Sumit Ao 18 ft SR U1 e S EES IS 52 20 ft =g Sbt]
_érydﬂd/&e’géﬁbé 4 ft r_u;/l,z’)d/d/’uj»?n ft

The ceiling in a hallway 20 ft wide is in the shape of a semi ellipse and 18 ft high at the
centre. Find the height of the ceiling 4 feet from either wall if the height of the side
walls is 12 ft.

o (=8,0) 41(6,0) binle x+2y—5=0 LG5 LKAZE P mila§ it & L
-‘Lt’/}f

Find the equation of the rectangular hyperbola which has for one of its asymptotes the
line x +2y—5=0 and passes through the points (6, 0) and (—3, 0).

.59

.60

.61

.62
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e (1,4) W2 e Bnlh, =20 JELl 63

Find the point on the parabola y?>=2x that is closest to the point (1, 4).

o%u o%u - X vy =
= 5%, Jgu=— - =
5x 0y oy ox SEG AT > 2/ e
2 2
If u= % - % then verify that du _ du .
y x ox dy  Jdy dx
F o2 2 ) P
-gr)l"ﬁjw;/fc — t W2 =1 (f/“vgg}u’éd"f .65
a

2 2
Find the area of the region bounded by the ellipse x_z + w2 = 1, by integration.
a

‘if)l"‘éu&/ x=a(t—sint), y=a(l —cos t) fu&wﬁ t=m . t=0 .66

Find the length of the curve x=a (t—sin t), y=a(l —cos t) between t=0 and t=r.

[ g; (£¢ / Turn over
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Jeer 5 g 4le 15°C o/l/g/;K‘_ﬂ‘gtLgla‘?ut;/vg“aloo"C ;«/Vg/}ﬂf?.]gugg&{
LB o AL e 5 4 e Clontlit E 60°C

A cup of coffee at temperature 100°C is placed in a room whose temperature is 15°C
and it cools to 60°C in 5 minutes. Find its temperature after a further interval of
5 minutes.

v 5 HE eSS 3

g L JE_S LS IAL A

1 0) (e O w2 0) (0 1) (0 o 0 o
Show that 0110 2110 &l\10)/le 0l o / where 03=1,

o#1 form a group with respect to matrix multiplication.

_ 4 _—6x°
A (1) Frpdf. o f) S opdf el f(x)= {gox ©T i x20 =y
4 /zvadrd- -

4 —6x .
Verify f(x)={0% € ;x>0 for p.d.f. If f(x) is a p.d.f. then find F(1).
0 ;  Otherwise

67

.68

.69
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—UPL x4+ 3y =6 £ Isz el Surlily 24 2=52000  (a) 70
[
d o .
ES @yl =k ene(F ()
(a) Find the equations of those tangents to the circle x?+y?>=52 which are parallel to
the straight line 2x +3y=6.

OR

d
(b)  Solve the differential equation (x+y)2d—‘z = a’,

-00o0-



