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I. Choose the correct answers from given alternatives :

e

.l

- 21
It ‘
If 5
-1
sjavl g
-3 4]
2 -3 4
la) |~ !
DI

The arca of the triangle by the complex number

Argancl's diagram 1S .........
1

30

t

EMATICS

1. Applications of Matrices and Determinants, 2. Complex Numbers
3. Theory of Equations

50x 1=50

-

6 0] f1 -2 f1 7] [4 2
; U[ then A= ......... (a) ?_: ”[ (b) IH U' (c) [:! At
2473 0s (a) © (b) 1 (¢) -1
. then adj (ad] A)1s .........
[6 -o 8] [-35 =4 3 =3 4]
[+ -6 sl };_:-4i 0 -1
i i) o A L M

iﬁ —-l}
Moo

(d) 1

z, 1, and z + izin the

fa) - LU fe) I CIMES
2 - e
= | 2
If ‘A" is a non-singuar matri: sucil tnat 4 = - , then
. - )
f-3 3] ['5 3] -1 -3] [5 -2]
A I | | | |
(AT T @ f; ® ooy ey s @5 )
IfZ =0, inen the arg{Z) is ... (a) @ (b) » flei~ !4 Indetermirate
The number of positive roots of the polynomial 2L > rC-1yx” is
(a) O {(bj n (c) <n (dy r
. - ; ; |
and are the rocts of x* + px® + gx + v, then 2 — 1S.
o) - (c) (d -
B’ are invertible matrices, then ch of the following is not
A=A A'(b) det(A)' =[det [A]]* (c)IAB)'=B A’ (dj{A+B)*=B'+A"

IR ol R Then 1
umuoer 15 — nen

)

2 >0} rve! 5 <0 1@)

he complex

20 i
12, If -42[1 ).J and b‘:lt

13. Which of the following is incorrect ?

15.
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47
uJ then | adj (AB)| = ... (a) - 40 (b) - 80 (c) - 60(d) - 20

(a) Multiplying a compiex number by ‘ i * is equivalent to rotating the number
counter clockwise about the origin through an angle 90°.

Multiplying a complex number by ‘ - i’ is equivalent to rotating the pumber
clockwise about the origin through an angle 90°.

Dividing a complex number by ‘i’ is equivalent to rotating the
counter clockwise about the origin through an angle 90°

Dividing a complex number by ‘ i ’ is equivalent to rotating the number
clockwise about the origin through an angle 90°.

(b)
(c)

number

(d)

If p(4r=p{4.8) then the system is ..........
(a}) Consistent and has infinitely many solation
(b} Consistent and has a unique solution (c) Consistent (d) Inconsistent

| N

| ¥
If - T! 2, then the least value of |z] 1S ..........

o |
(a) 1 (L) 2 (c) 3 |j 9
[2 37 [t L3}

Fady 4=, |l and adj B=|_, || then adj {AB)is oovnen

-7 -] 6 5] =217 [-6 -2
(a) L7 J| (b) 1) ©) ; - | _ o)
If |z]| = [, then the value of r—‘__: 15 cveiierann
(a) = (b} (€} \= {dy 1

According to the rational root theorem. which number is not possit.:

‘ o ; 5 )
rational root of 4x' + 2x' - 10X ~-53? ... (a) -1 (b) 3 &3 (d) 5
Matrices ‘A’ and B’ will be inverse of each other only if ...
(a) AB=BA (b) AB=BA=0 (c) AB=0,BA=1 (dJAB=BA=I
The solution 6f the equation |zl -z=1+21 1s

3, 3 3 S0 7
(a) 5~ fB) —5% fej =27 M= 12 7 3
The augmented maurix of a system of linear equations is " bos
The system has infinitely many solutions if . . LV ¥ et A
fa) =7, 4= -5 b) 2=-T,1=5 (e 2= T,p=-5 (d} =7, u=-5
If “ 2z is a complex number such that -=¢ = and 7--< then |zj
1S . (z) O (£) 1 {c} 2 {d) 3
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is the unit marrix of order n, where k - 01s a constant, then

1}_ 4
ady (k)= (@) k“(adjI) (b) Kk (adjT) (c) k? (adj (1)) (d) Kk~ (adj I)
z,, z, and z, are complex numbers such that z, * 2, +z =0 and
|z,!|=iz_!=lzal =1 then z* + zf'z_,f 1§ ....iusesve
{2) 3 ) 2 {e) 1 (d) ©

(b} 4 (c) 4i (d) -4

A zero of xX*+641s

x G

| |
1 |

‘| 1s the adjointof 3x3 matrix ‘A’ and |A| =4, then

I i
R
£t 27 1S cimes (a) 15 (b) 12 (c) 14 (d) 11
If z=x+1y isacomplex number such that |z.+ 2| = |2z-21, then the
locusof ‘'z’ 1S coonn :
{fa) Real axis (b} Imaginary axis (c) Ellipse (d) Circle
der, then which one of

the
{a)
(c)

The prncipal argun

(a)

The polynomial x - ke
Cgo

(a)

The poly 20miai

Ii A Band Care invertble matrices of some or

(b) adj (AB) = (adi A) (adj B)

(d) (ABC)=C'B7A =

ent of (sin 40° + 1 COS 40%° 1s
(b) -70° (c) 70° (d| 110°

. Ox has three rcai ro0:s f and o

following is not true ?
adjA=|A| A7
det A = (det 4) 7

- l1ce _
niv if,

satsfies
| k| <6

(o) k=0
X+ 2x + 3 has

(c) k| >€ (d) k| 26

One n:gative and two re il roots (b) Ome po sitive and two ims.gipary roo:s

(a)
{c) Th-ee real roots (d) No wolution
If AT/ s symmetric, then A7 = (e
(a) A () (A7) (c) AT gy (A7)
If w =1 1s a cubic root of unity and (1 * w)’ = A+ Bo, then (4, B)
equals .. (a) (1, 0) b) (-1, 1) (¢) (0, 1) (dy (1, 1)
[3 4]
If |3 and A= A", then the value of ‘X' 15 ...
|3
@ — ® = © - @ -
I +1)(1+21) (1 + 31) (1+m)=x+ 1y, then 2.5.10 ... (1 + 1),
fa) 1 (b) 1 (c) 2 +y (dy 1+n
If 4 is a 3 x 3 non gingular matrix such that AAT = AlA ond
VAT then BB (a) A (b) B ) I (dy B’
, I I\/‘)' ,
[he principal argument ol the cormplex number Wl ) is
h (i, (@

38.

39.

40.

41.

43.

44

18

=

ol
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0 <6 < and the sy =5
- the system of equations x + {sin 6) y - (cos &) Z
r}on»mvxal solutiaon then

=0

(cosB)x-y+z=0, (siné)x+y-z=0hasa

‘Y 1S (a) —— {b) . lc) 25 (dy —
The fourth roots of unity are ) ' J
e o e e

() 1+i-1+1 (b) +i,1+1 fc) +1,+i (@ 1, -1

A polynomial equation in ‘X’ of degree ‘’ always has
(a) n‘djétmct roots (b) nrealroots (c) n imaginary roots (dj at mostons root
If ‘A’ 1s a matnx of order 3, then det (kA) = .

(a) Kdet (4) {b) ¥ det (A) (c) kdet(4)
]
|

If © =1 1s a cubic root of unity and ! ‘““f‘ ¢l 23k then ‘ k' 1s equal

(d) det (A)

il (@2 lu!
10 ....... (a) 1 (b) e 4 (c) \’rj; (d) 7\/5
B 12 -17] m -

If (AE ' [_lq 77 and A = ) 31 , then B =

~ o - 4

£ = g 5 31 {a -3
(@) [_3 J (b) { ) | ) L lj @] ]
If « and p are the roots of 2 + x-- 1 =0, then @2020 + PO 19
al -2 by -1 e) 1 d) 2
The number of real numbers in (0, 2n) satisfying sin'x - 2sinx -
1S ...c.... (a} 2 (b) ¢ (c) 1 (a\ o

[z 3
If "‘{; /3} be such that AA = £, then ‘&7 33
(a}) 17 (b) 14 (e} 12 (@) 21
If |z-2]|=12- z,| then ttelozus of 2 18 .o

(8) a ciccle with centre at 122 or gin (L} acircl. with centre at z,

ssing tnrougn tue origin

r bisector of the line joiming 2, and
d n resncctively,

(c) a straight line pa
(d\ isa perpendicula
If fand g are polynomials of degrees m an

h(x) = (fog)(x), then the ¢ {a) mn

o
ana |

aree of h (b) m+nfc) m” (d) n”
¢y 4 (&3

@ 1 (02

le
2
The rank of the nris \ e S s
| -2 -3 4
e correct statement ...
% numbers is equal te th:
plex numbers is Cqit

ir modulus of the sum

Identify thh
1 to the sum of thelr

ld) sum of the moduli of two comple
(b) Modulus of the product of the com

moduli.
Arguments of the produc

the product of thelr

t of two cumplex numbers s

(c)
arguments N
{d) Arguments of the product of twa complex numbers is equal to sum of thel
A\Igumcnls‘ .».-—-‘-:n-——""—“"" N - Std Moth TALE! 1
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\1l.sTD 20192020  Marks: S0 | 100 Hr 10 Thcmmusof(hcaruc3robf+4h.1—bby b =0 is

| a
EMATICS . .. o, " @
ONE MARK MATH L1 Weor! <=3 for some ;¢ , the value of tan 'x is . -
. al | = T r =
" 4 kverse Trigonometnc Functions 5. Two Dimensional Anaiytic (a) - = ®) : o X - :
TmT NO . 2 Geometry - I 6. Appiccations of vector Algetra f g «w o
{ {ex <) Bliea ciax b
= 120 H {3, 3. 71 =1 e e ST o
I Choose the correct answers from given alternatives : 50x1=50 2+ 5. 1= 1, then the value of === LN A
-~ =" " =0, thenthevalueof [, -] 18- (@) 1 ® -1 . 3 @ 3
d -1 13 If the normals of the parabola y* = 4x drawn at the end points of i's
i R 1 d) - ‘ o
aj R R - P Y (c) latus rectum are tangents to the circle (x - 3) + {y + 2}¥= r*, then th
R | ccentricity of the hyperbola whose latus rectum 1s & and valueof r?is.. _ (u 2 . 3 ol 1 ) 4
nyugale axs is equal to half the distance between the foct 18 14. f J=27+3]-,,3=:+2) -5 =3.+5 -;.thena vect
al S ® = © 3 (@ perpendicular to  and lies in the plane contaiung » and | i
i "i" nlanes 3 N » and 4 - - § are paral.el then the fa) - 17 <+ 231 -97, (v 17 ~ 31 123,
) E __H_ Gré ) - 17, -21 -97, (4 17 ai 97
o | 15 The radius of the circle passing through the point (G, 2, two of wi
. ! b
al - - ) T fe) - 3 {d} 2 rdiameter are v + u=6 and 1+ Qy=4 s
2 e ‘JJ'.tme'ernfthwircle which tourhes the x-.is it the pozin (i, 0) ) 10 AR RS d) 4
an ugh e poant (2.3 16, 1f [Jxa px-. "=_ ) o4then [J, 7 "11s. . (s 33 (b) 8 (c) 138 (4} O
) : c) L @ - 17 The area of quadn ateral formed with {oci of the hyperolas —
" . “ , . and —-—:-11s ) $(@ B R A(@ B () el d) (@)
© the volume of the paralislcpiped with [ -, . 1S J ¥
‘ermincus edges is 8 cubic units, then the volume the 18 |t r=<, the value of cos (cos ' x+ 2sn ' x1s
epiped with | o P R z | and as N3 En ,
ICIC Lod ALl ta ™ F 1 ! (=) »xi 'b' N (c) B (d)
B o 1. The angle between the line , -, .2 3i)+n 14 and the plant
3 cubic 3 ~ i ic units (d) 24 cubic units E 3 ‘ .
2l 3 cubic units (b} 512 cubic units (¢} 64 cubic m\ \ id) ’ N . "o . . i
s of the point of intersection of perpendicular tangents to tne SIS T ) ‘ e )
‘ — 20 If x + y + kis a normal to the parabola y = l1.x, then th¢ Veius
F &4 08 ks (a) 3 ™ -1 e} 1 {d) 9
: 1. The vector equalion . -;-2 -ii+ {, represents a straigh!
3 * bl Fry=a (¢ ¥ry=al (d} x=0 S -3
passing through the pomnts
) ) {a) (0.6, - 1)and {1, -2, -1) b} (0,6,- 1jand |- 1. - 4. -2}
. te) 2 2 fe} (1,-3,-1)and{l. 4. -2 (d) (1,-2,-1)and (0, -6. 1)
= : 22 Theellipse £ — is inscribed in a rectangle ‘K whose s
NAT: =] N tn rdinates axes ANoO ¢r © <t ol & 2
b} sin ‘x fe) O id) =« paralle < S - . g
the point | 4 - macnhes the rec C < | [ o
B k \3e 1S B - ic) 1
b ) 18 id) 11 € 3e 1S {a} {
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240 I avector o lies in the plane of 4oand ., then ..
‘u’ I,I!/;v ,l.l'b' I“.r/./v)']- 1‘0) l,;r/}! }:]'O(d,l“’./},/l"z
24 The locus of the foot of perpendicular from the focus on any tangent

to the ellipse (:' ' ;: QT O—
() X+fear B (b) 4 yeal (€ @rgfeath (4 x=0
25 [ =sin' oo iv
(a) [1,72] (b} [ -1, 1] te) [0, 1] [ 10
6 The projection of 3/, f on 4/ jpo4 18
] " %1 Bl
VT ® - € 7 @ -7

)7 Let €7 be the circle with centre at (1, 1) and radius = 1. If *T"is the
circle centered at (0, y) passing through the origin and touching the

arcle © €7 externally, then the radius of 7' s equal to

J3 NE] [ I
{a) 5 (b) £y ) (d)y
. n . )
2% It | and ; are umi vectors such that [, ,, , - 5] % it then the angle
r e 4 LT
between | and ;18 .k ) e} 5

: ; . y g
29 Area of the greatest rictangie inscrited 1n the ellipse p LRy Iy
— [
(a) 2ab {bj ab e} Jub (d i
30, The velue of sin' (cos X, 0 < x<m 18
T T
) m-x (b) 3 1 dy »-x

31 If the function f(9 = sin' (x* - 3), then ' x’ belongs to ...

@ 1,1 m[Z.2 @ [2,2]0 V2, 2] @[-2-42]n [V2, 2

5 . y hy?
72 1f ., are three non-coplanar vectors such that us(bs )= —=, then
- T 3r T ¥-
he angle between and § 18 (a) < b - fe) 7 d)y =
3 The eccentricity of the ellipse (x - 3) + [y - 4j = — 18
]
fa) — L] ey T~ dy —
_or ’ to ¢ such tha Let P and P, be
P e rmined b he pair ector and
a5 =) E0- ld) 90"
5 y oci and the ang!

) {c) {di

10,

41

41

46

47
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It and | wiel A

7 b ANQ are parallel vectors, then [, ., 4] 8 eguai o
(®) l e} 1 dj O

Il the two tangents drawn from u point ' P v thie prarabcoln if
at night angles then the loeyy of ‘P’ on

(®) Zx4 1 =0 th) x= ) 3 1-0 () #~
If the dlrm.’lirm comines of o “[lﬂ are thes
@) ¢ 43 b)) . ayfy @ 250 @ o

Fhe equation of the circle pansing through (1, 5) and (4

touching yaxis is £ + 1f - 'x GY+ 9 a5 fdx+ Sy - 195 = U whes

137 4 At
A sequalto L (e) 0 y (b) 0 fe) ‘ (4
” ( ﬂ(“}ll i 3 7 v
The value of o 'IV J) 1% o (e L (b) L . tdj
J L4 £ f

If a line makes 45°, 600 with positive direction of azes  » and 1

7

the angle it makes with the z-uxns is la) 30F (b) 90° (c} 89 14, 6

If “e’is the eccentricty <4 the ellipse -+ 7
7] b

() =t (e 1) 14 PP =& |e

1 f—< J’», thier
(a) V=l &

170 ~ »
NG b g

(b} o= bF{. &
are Don-coplang), nor-zoro vectors s Daat
then |, /4, PRI N ol LY O PIR T (a) H1 (5 9 (c) Z7 (4, iE

The circle passing thrgugh (1, - 2) aned toucming the axus of 7

passing, through the poirt . (aj( -5, 2 M2, - % lep(d. 2 41 2%
511! (cos x) = T s is valid for
&) -7<x20 -'b) a9<x4snm ¢} i : {d;
The angle between the lines —— - — 2 and .
w ) © * @)

The equation of the normal to the crcie x* + Yy - Zx- 2y
is parallel to the line 2x + 4y = 318
fa) x+2y=3 f(b) x+2y+3=0 (c) 2x+4y+3=0 (dj x- 2y~ 3

If sin'x + sin — - thencos’ x +cos Y

(a) = ) -

The .wr/.—'k done 1n moving a paruci r

veclor 1, _p,+7 5 the point B e a

force is ia) 25 b 2¢ 27 p:
The nor - o

- D W R A G G S
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ONE MARK

MATHEMATICS

8. Differentials and Partial Darviatives ‘j

TESTNO:3 |

I

. Choose the correct answers from given alternatives :

1

(98]

‘n

N

A

50x1=50
The slope of the line normal to the curve f(x = 2 cos 4x at ‘=3
V3

12

+3

(d)

IS oo ) 43 ) -4 ()
A circular template has a radius of 10 cm. The measurement of
radius has an approximate error of 0.02 cm. Then the percentage
error in calculaung area of this template 1s ........

(d) 0.08 °

a) 0.2% ) 0.4% (c) 0.04 %
Angle berween ¥’ = x and x* = y at the ongin 1s
; - o~ 1) - | L
{a) tan (b} 13 (c) 3 (7
Fuix,y)=e* ¥, then - 1sequalto
L =
(a} e= " ¢” {b) Zxu {c) 2 u {d) ¥u
The distance travzlled by a car In 't seconds 1s givin oy
x=2317-2r2+ 3t - 1. Then the miual velocity and nitizl acceleranon
respecuv:aly are .........
ja] (- 4m 's, #m/s) () (4m /s —4m [4) (ej (0,0) quj (14.258 m/s 23 el S
t.:'.
I v. y} = x*. x> 0, then — 1s equal t0
{aj] xflog x b) ylog x (c) yx? {d) xlog ¥
The function sin *x + cos*x is increasing in the interval
fal T T L fe) = @ Y7
L —  _.then Ty = (a) (b (¢) —u {d) -a
The number given b = Mean value theorem for the function
i fa) 2 (b} 2.5 c) 3 (d) 3.5
i we measur de of a = to be m with an error of 0.1 cm
c) Zcucm {d} 4.8 cu.cm

|

12.

16

Ji
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One of the closest points on the curve » - i = 4 to the point (6, 0)

l.S ........ (@) (2.0) ®) (/5.) @ (.V5) (@ (13 -3)
fx y. 2) = xy + yz + zx, then f.-f lisequalto ..

(a) z-x ) y-=z () x—z (d) y—x
The curve y= ax* + bx? with b > 0 Gicenvicnes

(a) has no horizontal tangent (b) is concave up

(¢) is concave down (d) has no points of inflection

The percentage error of fifth root of 31 is approximately how many

tumes the percentage error in 31 ?
! !
=) 31 (b)
The position of a particle moving along a horizontal line of any tme
2t - 8. The time at which the particle 1s at
1
{d) t=3

e} § {d) 31

S
T isgven by s() = 3t -
rest is (a) t=0 b) 1=
Ifg(x 3 =3x-5y+ 22 x(f= ¢and y (4 = cos £, then = is equal o ....
(b) 6e"-55£nt+4costsi; 5

(e) t=1

(a) 6" +5sint-4costsint

(¢) 3e% +Ssint+4costsint d) 3¢ +5sint+4cos tsint

The ciange in the surface area S =6 of a cube when tt.e edge length

varie: from ¥, to X+ dx iS e
(aj 12x +dx o) |2x,da (e) £c ax d) 6x, +dx
_\.I: 0 [i‘ s (h) 1 (b) -1 {e) O (e o
1, y) = e thern ;— 1sequal to ............
{a) xye= (b) (1 + xyle” (c) (1 + yle™ {dj (1 +xje”
Find the point on the curve 6y = x* + 2 at which y-coordinate changes
8 times as fast as x-coordinate 1s
{a) (4, 11) fb) (4, -11) (c) (-4, 11) (d} (-4, - 11
us curve from

The point that separates the convex part of a continuo
the concave part is . {a) the maximum point (b) the minlmum peist
(c) the inflection peint (d) critical point

The point of inflection of the curve y = (x - 1)°1s

(a) (0.0) M) 0.1 (o) (1.0 i (1
If vix, y) = log [ e + €%}, then %“*4 15 equal 1c
{a) e +¢e¥ b} :—*u]“-” {c} 2 (di 1
The maxiraum product of two pos number S
1e sguares is 200, is {a) 1 @ 2 {e f
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34.
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The maximum value of the function x‘e A ¢ 3018 sasernas

| | | _4_
{a) - m® 5 e = (d)
Qu : 7
fux y=x+3xy+ty- 2019, then e 1s equal to ........
(2) — 4 (b) -3 e} -7 (d) 13

; x+1 ) —
I Hospital's rule cannot be applied to -5 as x - 0 because

fid=x+1andg(x)=x+3are

(2) mnot continuous (b) not differentiable

(c}) not in the indeterminate formas X —» 0O

{d) in the indeterminate form as X — 0

aw o v
Hwix, y,2) =X (y-2 + ¥ (z2-9 + 2 (x-y), then :‘T'*“}’f% 1S e
{a) xy+yz+zx b} x(y+z) €) ylz+x (4) O
Linear anproximation for g (x) = cos x at » *-;* 1S e
W Ry @ 2 il 33
The mi—nimum value of the functicn |3 — x| +9is ...
(a) © ) ¢ (c) 6 (d) 9

The anumber givin by the Rollz’s theorem for the functiorn

.......... @1 () (d) 2

2 -3, xe(0,3] is

The app-oximate change in the voluue V' of a cuhe of side x matres

caused vy increasing the side by 1% Is ... -
(a) 0.3 xdx m® (b) 0.03 x m® (c) 0.03 2m’ (d) 0.03 @m?

[
[cotx——) ?(a 0 () 1 ()2 (dx

lim
What is the value of the limit r o0 N
If fix) —%T then its differential is given by ..
n

. ] -
l —I-— Ay

dx A fx
L TISTE LT € 51" @
The tangent to the curve y? - xy + 9 = 0 is vertical when ..
|
fa) y=0 (B) y=+3 (e} =3 (d) y =43

Food pockets were dropped from an helicobtc—r during the flood and

g ) . . |
distance fallen in “t ' seconds is given by »= - (g = 9.8 mn/s?). Then

the speed of the food pocket after it has fallen for 2" seconds is .....

{a)

ot

9.6 m/sec (b} 2.8 mfsec (c) - 19.6 m/sec {d) - 9.8 m/sec

39.

40.

41.

43.

44,

45.

47

48.
49,

50.
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The abscissa of the point on the curve
of the tangent is - 025 »

f(x) = VB - 2« at which the slopt
(a) -8 b) -4 (g -2 (4O

lim
If a g(Y) = band ' f’ is continuous at x = b then

lim lun g(x) lum lin ulr)|
@ L el)=rs [Hd } ® _ Sle) < [ ’
lim lim f{x) lim i :c,u'i
() ,Haf(g'—“’]*g[w‘, } @ L few@ s,
w6 5) = X'+ 4 + 3%y + 3%y then 5+ = ..
{a) 6y + 6.2 (b} 12xy - 6x (c) 12x°%y ~V61 (d) 3y + 6x'y + 3

A stone 1s thrown up vertically. The height it reaches at tme 't secouds

1s given by x = 80t - 16t 2. The stone reaches the meaximum height in

time “t’ seconds is gwen by ...... (a) 2 ) 25 (¢} 3 () 35
If f(x) = X~ 4x+ 5 o0n [0, 3] then the absolute maximum value 1s .
(a) 2 {b) 3 (c) 4 (d) 5

One of the conditions of Rolle’s theorem is ... . s !
(a) ‘ f’ is defined and contino1s or (a, b) (b) * f'is differentiable on'[ﬂ: b

fc) jyia)=f1o) (d) “ f' is difierentiable on (a, 7]

Whiczh of thea follo ving functicn is increasing in (0 =) ?
|
(a) & L M ) - = {4) x?
A valloor. rises strnight up at 10 r./s. An observer 1s 43 m away from

o~ ~f

the spot where the balloor. lefi the ground  Find the rate of change of
the pallocn’s angie of elevation in radian ner econd when the
balloon 1s 30 metres above the ground.

{a) ? radians/sec 3 ; ;

‘f' is a twice differentiable function on an interval ‘[ “and il for all
of “f’, then f" 1s ...

{c) increasing {d) decreasing

4 | )
(b) =7 radians/sec (cj T radians/sec (d} 3 radians/sec

“x ' in the domain ‘1"’
(b) conver upward

(a) concave upward

The tunction f(x = x* - Sx + 4 1is increasing in .

(a) (oo, 1) (b) (1, 4) jc} (4. o) {d) Everywhere

If u=ysinx, then o ... ([8)cos x fb) cosy (c} sinx (d}D
Ay

The volume of a sphere is increasing 1in volume at the rats

37 cm?/sec. The rate of change of its radiiis

(a) 3em/s (b) 2 cm/= fc} 1 em/s
hm 7
s G B s . (a) 2 by ©Q {
Y —» 0 pt —_— — e v
e S e e S M S DS EE ST @ i . C 1
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Kll ] STD 2019 - 2020 @ Marks: 50 12. The value of I X(1-x*dx....... W ®) 3 o) 37 W 3
L . . 5 5 ‘[,]‘ | = v+ 18
ONE MARK MATHEIVIA"‘ICS 13. The general solution of the differential equation log \]‘*1 =X T Y 1S .oon
—-_—__"——‘—’_-A . -x V=
9. Applications of Integeration () erevnp (b) e+ ev=C (c) e"+e¥=C (4) e+ e€?=C
TESTNO: 4 10. Ordinary Differential Equations 14. The area between j 4x and its latus rsectum 1S ... .
= = 4 8 a >
I. Choose the correct answers from given alternatives : 50x 1=50 (®) 3 () 3 (e 3 ¢(L) (4) 3
i B S 4 i <) . (d) = ¥ . ; ; L P S <
1. The value of | Jioont 1S (@) o ™3 el 15. The solution of the differential equation @& ‘ﬁ{il 18 wesnnneeerees
u - dv 2 s P
p _ ; 2 -3¢ and it , I ; X V
2. The slope at any point of a curve y = f (x) is given by = (o wm” R LR (e "H‘ @ 45"
passes through (- 1, 1). Then the equation of the curve 18 ........ ] X 5 . » _ :
= [ . Z Z6 L5 £
(@) y=2£+2 (o) y=3+4 (o) y=3° 4 (d) y=x+5 16. gxse‘“dxls .......... (a) 4“6 (b) :3 © 3 @ 5
3 Foranyvalue of n <2 j” ef * cos? [(2n + 1) dXis o 17. The differential equation of the family of curves y = Ae* + Be™, where
! or any v = = i A « . .
, ! == 4 ) A’ and ‘B’ are arbitrary constants is ...........
(@) 3 (b) = ) © (d) _ ‘ " ay o Y, I " &
4. If ‘p’ and ‘@ are the order and degree of the differential equation P (b) g s (o) -t ==
. @ 1y
dy fdy) 18. 1f — i then ...
y—=—+X sy =ceotxy when .
Iy a- 8) 2xy+ P rxd=c W) R+1IP-nty=ric) B+@-2xy=c ld -y -2xy=c
s J t :xist = 7 3
@ p<q [ p=q i p>q (4 pevists and gdoes not ixis S. The value ot [} ;55 is e WoT o mr fe 5 @ 2T
p . | - 20 ' F’is the amount of certain substaice left in after time ‘'t . If the rate
5. Thevalueof | sin?xcosxdxis. ... @ 5 () 7 (0 (43 of eveporetion of the substance 1s prcpertional to the amount
B rerraiaing, then . ...
& ot A (al Z=Ce" nl B= ek le) T'= Tkt lc) Pt=C
6. The integrating factor of the differental equation —= + Ax)y - Q) 1s v 1
. 2 2 !
hen B3 iy 4 " I 21. The value of F cos® 3xdx is ... (a) oMb (g @3
X, then A\ s (w) x {b) = of = :T 0 3 :
PR y ) 22. In finding the differential equation corresponding to y = €™ where ‘m
ol a0 ] b X+l |i )
7. The value of an”| —— |+ —— || dx is . : : y ) |
c " [ L" *'! A J is the arbitrary constant, then ‘'m’ 1s ..., (a) P L {d) »
(a) « (b) 21 {ej 3n {d) 4n ) ' N . - iy
; : 23, The value of I sin‘xdx is ........ (8 — () — (¢ — (&
B | ——— dx=_ then ‘a is. faj 4 (b)) 1 ()3 (q 2 o 10 4 =
‘V . : dh x+ v+l
- » ; 4 . 24, Integratng factor of the differential equation —-= : —— 18
I a O = o 18 (@) =z (b} .55 (e) 57 (d) 7 o -
2 2 2 —
[ -
3. Th n — + L i_'| Yy = 1S (n) ot | ) x+1 (e} \‘!j {d) Jx+1
= RS M AERTRE 8 e s | 25 1f fix)= [ tcos tdi, then = =

dx 1S 2l 4 (b) 3 (¢) 2 (d) O |

(a) cos x- xsin x (b) sin x + x c08 X [e] xcos x (é) xeir
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The order and degree of the differential equation

v [a_‘o J;T’_U AL ...oivs (@ 2,3 (b) 3,3 () 3,2 (d) 2,2
1+y

3 . . ; dy
The integrating factor of the differential equation —=+y==—7=
A
(c) Ae (d e

¢

. X
L2 R— (8) — (b) —
-] X

e o 1.
If f(x)= j —“——du, x> land L} —;~d.‘<= % [f (@) - f(1)}, then one

(@ 3 (6 ()9 (@S

of the possible value of ‘@’ is ...
y

. = . d 5
The general solution of the differential equation —Z&=" 18 oo

(b) y=klogx (d) logy=kx

(a) xy=k (c) y= kx

The value of }'0
| 1 1 . 1
@ 000 ® Tor00 ) Toor0 (@) 10001

[n+2)

r =90 then ‘N’ 1S ....covvn (a) 10 (b) 5 (c) 8 (d) 9
(n

' 2
| c 0 T} . b 3m Jm”
The valie o1 \w-_,-)d\— {-Re— (a) — (b) v (<) 3 (d) 3

v
The solation of the differentiel equatidn ¢

1
I
Vi-x? 1P

=C ()2 +2sin? y=0

(a) y+sin'x=c (b) >+sinty=2C (v o+ 2sin

The valie of | (sin? dx 1s

@ - @ I AN il

R} —= —+2 c) /-t Y
- ) 4 tc) 4 4

The differential equation representing the family of curves

y = A cos (x + B), where ‘A’and ‘B are parameters, 1S e

d*x
2=
@

sy ) Dayee g e
dx

If j"flj) dt=x »X-Jl tf (t) dt, then the value ol f (1) LT

ia) ' by 2 fe) 1 (d) %
The population " P’ in any year ‘ t’is such that the rate of increase
in the population is proportional to the population. Then .....
a) P=Ce” (b} P= Ce™ {c) P = Ckt {d) P=C
The area hounded by the parabola ¢? = x and its latus rectum
S I 8
) b el (d)

\ 3

39.

40.

41.

42.

43.

44.

45.

46

47.

48.

49.

50
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The order and degree of the differential equation
Vsin x(dv +dy) =Veosx(de-dy) 1S ...
(a) 1,2 (b) 2,2 (e) 1,1 d) 2,1

The solution of the differential equation W oo is
e

(8) y=Ce (b) y=2E2+C (o) y=Ce?+C ()
The differential equation corresponding to xy = ¢ where ‘¢’ 1s an

arbitrary constant, is

y=x*+C

(8) n'+x=0 b) y"=0 (¢ xy+y=0 (d) n'-x=0
The degree of the differenti ey, ()L ()
gr e differential equation y(x) = l+—+—| = | +-—=3| 5| ©
de 120de) 123\ax)
18 ioovsisaes (a) 2 (b) 3 (¢) 1 (d) 4
I 7 : Zm £ Z Z7
| & %"y B8 ssionnsia @E o E @ = @ —
¥ m 7 i
The solution of the differential equation 21‘?*}‘:3
e
represents ... (a) Straight lizes (b) Circles (c) Parasola (d} Ellipse
The volume of solid of revolution of the region bounded by
¥ =x(a-x choul x-axi3is ........ .
fa) ne® i @ 2 @)
g 6
T = £6 6 . ,
) AT 1S crenranges (a) 57 (b) a6 [c) 25,6 (d) 27 6

The order of the diffeential equation of ail cucles w th cenftre at
(h, k) and radius ‘@’ is ......... (a) 2 (b} 3 {c} 4 {d} 1

If sin x is the integrating factor of the linear differential equanorn

(—Q+R":Q, then ‘P’ 1s ... —_—
dx
(a) logsin x (b) cos x {e) tan x {d) cot x
2 . 1 3 5
The value of j... x| dx is ......... {a) 7 (®) % ) 7 (4 3

The integrating [actor of the differential eguaticn

ay _ i
T Y tan x = Cos X 18 ...

(a) sec x fc) == (d) oot x

(b} cos x

el R
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XII-stD

ONE M ARK

MATHEMATICS

11. Probability  12. Discrete Mathematics

TESTNG: S

I. Choose the correct answers from given alternatives :
1s

to

o

0

50x1=50

A computer salesperson knows from his past experience that he sells
computers to one in every twenty customers who enter the
showroom. What is the probability that he will sell a computer to

exactly two of the next three customers ? ... (a) % (b) ?:)i (©) L—zr (d) %
Fp q (prq)— —p | Which one of the following is correct for the
| T T (a) truth value of (prg)—=-p?
T ! F (b) @ ® () (@)

F | T (c) m T T T T

F I E {d) 2) F T T T

3 F F T T
4 T T T F
Let X have a Bernoulli disuripution with mucan 0.4, ‘hen the varance

of (2X -3)is ........ (a) 0.24 (b, 0.48 (e) 0.6 (d) 0.%<
Wh ch one is the contrapositive of the stetement (pyg) == ? oo
(@) ~r—impa=—g; Bhar = (pyva) leroipag) Wopo(gvr)

The probability function of a random vaiable i1s de'ined as @ ...
E 2| -1 ]Jo 1 1 a2
Lﬂt’ k 2k 3k—l ‘"‘_1_2__ Then k (a)lr 2qualto .......... :

[ | [ 2

@ 3 L B (el 3 d 3

If a compound statement involves 3 simple statements, then the

number of rows in the truth table is ....... (a) @ (b) B (c) 6 (d) 3
[Ix0=x<a

If /o) | 0. otherwise is a probability density function of random
U, olne [RYS h b

variable, then the value of ‘@’1s ....... (a) 1 b) 2 (c) 3 (d) 4

Let X ' represent the difference between the number of heads and the

number of tails obtained when a coin 1s tossed ‘1’ times. Then the

possible values of ‘X are ... @) {+2n,i=0,1,2,...n(b)2i-n,{=0,1,2,..n
e n-4,{=0,1,2, ... n (d) 2{+2n,1=0,1,2, ...h
if the function f{x) = T for a < x < b, represents a probability density
function of 2 continuous random variable X, then whicli of the
e cannot be the value of ‘@’ and ‘b 7
(b} 5 and 17 {c) 7 and 19 [d) 16 and 294

v ane of the following statements has the truth value T7?

1) Sin x is an even function (b) Every square matrix is non-singular
[2) The product of complex number and its conjugate is purely imaginary

n Irrational number

1.1,

12.
13.

14.

15.

16.

17.

Eae
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0

Whi ing is a disc
I hich of the following is a discrete random variable ?
1; The number of cars crossing a particular signal in a day.

- The number of customers in a queue to buy train tickets at a moment.
III. The time taken to complete a telephone call.
(\-;;rl :&f 1 (b Honly () I only (d) 11 end I
Wh'(h +3)is o (a) 7 (b) 16 Var (X}  (c) 19 (4) 0

1ch one of the following is incorrect ? For any two propositions

p and g, we have ‘

®) ~(prg)=—pv-g () ~(pvg)l=—pv—q (d) —=(—p)=p

The ra’;xdor? 0va.n'able X has the probability density funcuon
L Jax+ <x<l
Sy=gT RO and E(X)=—, then ‘@ and ‘b’ are

0 otherwise 12

- |
respectively. (a) 1and - (b) - and 1 (c) 2and 1 (d} 1snd?2

=
The dual of Slpvgivipvipa-ar) 18 (@) —~(prg)alpvip ~r)]
b) (prg)alpripv=r] (&) ~(papalpalpar)] (d) ~(pargialpripv—r]
Given E(X+ c)=8and E (X - c) = 12 then the value of ‘¢’ 1s
(a) -2 (b) 4 (c) -4 (d) 2
The operation + defined ty a*b="" is not a binary operation on .
m Q7 ) Z 7
in the set of integers with op:raticn « defined by 2« b=a+ b- ab

(o) = e

the valueof 3 « 4 « 515 ........ (a) 25 (5) 18 (e) 10 (d) S
IFP{X=0;=1-P({=1) IfE[X]= 3 Var (X} then P{X=0}....
@ ; o 3 @ ; @

Whica one of the fo lowir.g is not trae ?

(a) Wegation of a aegation of a stitement is the stitement itse f.

(b) If the last column of the truth table contains oniy T then it is a tautology

(¢) If the last column of its truth table contains only F then it is a contradiction
(d) If p and q are any two statements then [ <> ¢ is a tautolegy.

Two coins are to be flipped. The first coin will land on heads with
probability 0.6, the second with Probability 0.5. Assume that the
results of the flips are independent, and let X equal the total
number of heads that result. The value of E [X] 1s

(a) 0.11 (b) 1.1 {c) 11 (d) 1

Which of the following are statements ?

(i) Chennal is the capital of TamilNadu (il) The earth is a planet

(1ii) Rose is a flower (iv) Every triangle is an isosceles triangle

(a) all {b) (1) and (i) (o) (i) and (i) (d) (iv) only

Four buses carrying 160 students from the same school arrive at
{ootball stadium. The buses carry, respectively, 42
students. One of the students is randomly sclectetd. Ler X de
number of students that were on the bus carrying thc o
selected student. One of the 4 bus drvers is also randomly s
Let ¥ denote the number of students on that bus. The E [X] an ‘
() 50,40 (b} 40,50

A

respeclively are (e) 40,75, 40 (d) 41 41
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S3.
*S’ is a funcuon from ......
{d) (S » S) - (S - 8)

A binary operaton on a set

(a] $ -3 (b (S8 >S5 [(c)]S(Sx8H
Suppose that X takes on one of the values 0. 1 and 2. If for sorr}e
constant k, P(X=1)=kP(X=1-1)for1=1, 12 2and P(X=0) =
Then the value of “K'1s ... Cfa) 1 () 2 (e} 3 (d) 4

If ‘p’ stands for the statement ~Sita likes reading” and ‘g for the
statement ‘Sita likes playing”. “Sita likes neither reading nor
plaving” stands for .. &) —p =g () £ —q [c)-prg (d) pry
Which one of the fouowmg statements has truth value F? ...
(a) Chennai is in India or \S is an integer
(b) Chennai is in India or |2 is an irrational number
(c] Chennai is in China or .3
{d] Cheanaiis in China or 3

A pair of dice numbered 1,

is an integer
is an irrational number

3.4.5, 6 of a six-sided die and

1.2 3. 4 of a four-sided die is rolled and the sum 1s determuned.
lLet the random \ana‘cle X denote this sum. Then the number of
elements in the inverse image of 715 ... fa) 1 (» 2 () 3 (d] 4
In the se7 O define a@b = a+ b + ab. For what value of y
3@[;35}=T?. ,,,,, (=) .‘*% (bl,»=7: {»l}ﬂ——;' (d) v=+4
if X is a binomul mnr’um —\ar ‘able a1l e.xpe:téj value & ana
cariarce 2.4 Then P{X = 3} is

= = 3 | 3 2 | 3 2
Eaif:j:fblA;(cj—ggld“’g}'_;
C‘: 2 :n_‘;l:;]e-cl.’ice exam Vv"th 3 possible destructives for each

at a studenr will geo 4 cr incie

walf‘m =) 55 W o7

correct answers just by f:hessmg 1s
rad of len pieces at random. The

4 =~ o~ = P F TSR ~Alram Tt~ TN
A i length 21 is broken inioc twe

density funcuon of the shorter of the [Wwo pieces 1S

shorter of the two pieces are

o () i

P 7 B _ Which cne of the following is true ?

= = = (a] ) (e) (d) ‘

: 1 i)

T ¥ by i2)

r| r = (3)

F F d) (4)
Censider 2 game where the pls -sided fair die the
ACce ¢ Tes up is 9, the 36 =
Ed s a s 3t ~hmes unp kb= ]
meurttavin at thisgame m Tis ... @) = b

16t 2 DINAary operation in ta)R b Z () N (d) Q

36.
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-4 -
]-e 4
t X be random variable with probability density function
fixy=14>7" vzl ) )
| s , »;  Which of the following statement is correct ?

(a) Both mean and variance exist (b} Mean exists but variance does not exist
(¢c) Both mean and variance do not exist

{d) Variance exists but Mean does not exist

Determine the truth value of each of tne following statemenrs

(a) 4+2=5and6+3=9 ) 3+2=5and6+1=7

[c) 4+5=9and1+2=4 (d 3+2=5and4~7=11
a) ) (e (q4)
(1) F T F 7t
20 T F T F
3) T T F F
4 F F T T
£ - 1}
If ree=:% o 15 2 probabﬂm densm function then the
valueof ‘"k'1s . (a) < by — (e) ; 4 =

Which one of the io.lowmg 1s a binary operahor cn ‘N’ 7

(2) Subtraction (b} Maitiplication [c) Division (dj All the abave

In the last column of the truth table for —p.—g) the number of
final outcomes of the truth value *F' are ... (a) 1 (b} 2 (¢) 31d) 4
If “p’isaueand g’ is unknown then .

(@) - rnistrce ) o (—p) isfale (¢] p --p) islrue {d) is true
Which one 15 the inverse of the statemient (z . gi— (g g/ 7

(&) iz gr—>ip ® —pvgi—=(pg

‘e) (= —gqi—ri-p —g d) i—pa-g)-siop g

‘X' 1s a rardom x anable tik ng the values 3. 4 and 12 with
prebabilites - - and =- . Then FiX)is [a)5 M 7T (e) € id) 3
If | seyZ:.so—un the “real numbors Uisn » L5 ...

-2 but ot commutalive
oO7 ESBOCIATVE

(a) Commutative but not associative (b} Associst
(c) Both commutative and associative (d] Neither commutative =

A random variable ‘-X' binomie' distribution with n = 23 and
p =028 then standard deviadon of "X 1s @s ™ 4 je} 3 (82
Variance of the random variabls X is 4. Its mean is 2. Then
E(X?)1s (a) 2 m 4 a; 8

‘ 1 num x Jows. Which one
of the folloping is not 2 binary operatior :

{a) @ x b=min (a.b (b} a x b=max(a, B

d) axb=a

(¢) axb=a

The proposition —- . g} 1S {a) 2 tautalegy (B & comtradictionm

e} !ogica.l!}‘ eqmralem to [ g fdl logu.u- equivalent to ‘

If in 6 mals 1s a binomial varatée wil < rhie relabon

QEFE(N=4= P(X=2). then t probabkilin G

{aj 0.128 {p) 0.25 {e} 0.375 0.75

i o’ is T and g is 7, thén wn the folloning have td

r-ﬂ,--_;: value T _

(a) (1), fid), (i) B} (i), (1), (is] (e} iii}, fiv} dj ¢ v
e mw Mmoo ww N 3
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