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Reg. No.
PUBLIC EXAMINATION - 2022 LT L]
Part - II1
Time ArLLowep : 3.00 Hours | Mathematics (with answers) [ Maximum MaRrks : 90

Instructions :

B3

(1) Check the question paper for fairness of printing. 1 5.  The principal value of cos™! (7) is:

If there is any lack of fairness, inform the Hall
Supervisor immediately.

T T Sn
@5 ®3 © & @
and pencil to draw diagrams
PART - 1 6. IfA= [2 3:| be such that AA=! = A, then A is :
Note : (i) All questions are compulsory. 5 2

1
1
1
1
1
1
1
(2) Use Blue or Black ink to write and underline |
1
1
1
1
1
1
1

(i1)) Choose the most appropriate answer from
the given four alternatives and write ,
the option code and the corresponding |

@ 19 () 17 (© 21 (d) 14
7. If o, B and 7y are the zeros of x* + px? + gx + 7,

answer. 20x 1 =201 then zlis:
! o
2x 0<x<a | q q q p
1. Iff(x)= is a probability density ! (a) — () —— () —— (d —-—
/) { 0 otherwise P Y Y | r r P r

function of a random variable, then the value of 8 IE(L + (1 + 20)(1+ 30) ... (.1 +ni) =x + iy then
ais the value 2.5.10 ... (1 + n?) is :

24 .2
@3 ®»1 ©4 @2 A ®1
(c) 1+n? (d) i
9. The minimum value of the function [3—x |+ 9is :

(a) 6 (b) 0 (¢) 9 d) 3
12

2. Which one of the following is not true in the case

of discrete random variable X?

(a) HMF()=F(=)=1

X—>o0

(b) 0OSF(x)<1forallxe R

10. The value of 21’" is :
n=1

@0 (M1 (@ -1 (@ i

11. If the vectors 2?—}'+3l;, 3§+2}'+ l;, i+ m}'+4lAc
are coplanar, then the value of m is :

(c) F(x) is real valued decreasing function.

@ AN F)=F ()0

X—>—oc0

3. Iff(x) = ——then its differential is : (a) 2 ® 3 (¢ -2 (d -3
1 x+1 ~ 12. The general equation of a circle with centre
(a) —=dx b — (-3, —4) and radius 3 units is :
X (x+1) (a) x2+)2—6x+8y—16=0
© —Lax ) ;2 (b) x2+12—6x—8y+16=0
x+1 (x+1) (c) x2+y*+6x—8y+16=0

L (d x>+’ +6x+8+16=0
4.  The value of _[x(l—x)gg dxis:
0

d
13. The solution of d—y-i-p (x)y=0is:
e

1
1
1
1
I
1
L}
1
1
1
I
1
I
1
1
1
1
1
1
1
1
X 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1 1
- b -
@) 10010 ®) 17000 (a) x=ce d (b) y = celpdx
© @ —— © x=ceht (@ p=ce i
10001 10100
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z+z

Re (z) =

z—z
and Im(z) = TN
1

the torque about the point (2, 0, —1) of a force,

2+ } —k whose line of action passes through

www.surabooks.com
2 @ Sura’s »XIl Std - Mathematics '+ Public Examination < May - 2022 «+ Question Paper with Answers
o | 22. Find a polynomial equation of minimum degree
14. The value of Je_3x xXdx s : ! with rational coefficients, having 2 — /3 as a
0 1 root.
4 7 2 ' - o o
) — (b)) — (0) — d — ! 23. Find the principal value of tan (ﬁ )
27 27 27 27 1 24. Find the points on the curve y = x* — 3x + x =2
1 . . .
15. The point of inflection of the curve y = (x — 1)} ! at which the tangent is parallel to the line y = x.
is : 1 25. Find df for fix) = x> + 3x and evaluate it for
@ (1,00 (0 (00) () (L) (@ (O x=2anddx=0.1.
x—4 y z+l | 26. Show that the differential equation of the family
16. The angle between the lines N of curves y = Ae* + Be™, where A and B are
dx—l y+1 z-2 . Bl 2,
an = = is : arbitrary constants, is —5—p=0.
4 42 : Y d
T 2 T | J | 4%
(a) E (b) Z (©) T (d) 5 : 27. Solve : @ _ \/7);2 \
17. Which one of the following is a binary operation ! L= x
on N? 1 28. A random variable X has the following
(2) Multiplication (b) Division ,  ProbalggrRgH fimction.
(c) Subtraction  (d) All the above I x |1 [2]3]4]|5]6
18. Which one of the following is incorrect? : /&) k | 2k | 6k | 5k | 6k | 10k
(a) If Ais a square matrix of order n, and A is a : Find k.
scalar, then Adj (A A) = A" (Adj A). ! 29. X'is the number of tails occurred when three fair
(b) Adjoint of a symmetric matrix is also a ! coins are tossed simultaneously. Find the values
symmetric matrix. : of the random variable X and number of points
(c) A(AdjA)=(AdjA)A=|AlL ! in its reverse images.
(d) Adjoint of a diagonal matrix is also a ' 30. Show that the distance from the origin to the
diagonal matrix. : plane 3x + 6y +2z+7=0is 1.
| PART - 111
19. If sinx is the integrz;‘;ng factor of the linear ' Note: (i) Answer any seven questions.
. . .ooay h . I (i) Question number 40 is compulsory.
differential equation e +Py=0Q, thenPis: ! 7% 3= 21
(a) tanx (b) log sin x | 1 2 -1
c) cotx d) cosx ! _
( & . 31. Show that the rank of the matrix 3o 2 is 3.
20. The length of the latus rectum of the parabola | 1 -2 3
X2 = 24y is : : 1 =1 1
(a) 8 (b) 24 (c) 6 (d 12 1 32. Solve the following system of linear equations,
| using matrix inversion method : 5x + 2y = 3,
Note : (i) Answer any seven questions. ! 33. Which one of the points 10 —8i, 11 + 6i is closest
(ii) Question number 30 is compulsory. I tol+1i
7%x2=14 ! 34. Solve the equation 2x* — 9x* + 10x =3, if 1 is a
1 root, find the other roots.
21. Prove the following properties : : 35. Find the magnitude and the direction cosines of
_ _ 1
:
1
1
1
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252 _3 . 44. (a) The maximum and minimum distances of
36. Evaluate: lim ——— 1 the Earth from the Sun respectively are
TxT=x 3 : 152 x10° km and 94.5 x 106 km. The Sun
37. Assume that the cross section of the artery of human : is at one focus of the elliptical orbit. Show
is circular. A drug is given to a patient to dilate his | that the distance from the Sun to the other
arteries. If the radius of an artery is increased from : focus is 575 x 10° km.
2 mm to 2.1. mm, how much is cross-sectional area !
increased approximately. : OR
x ! (b) Prove by vector method
secxtanx 1 sin (A+ B) =sin A. cos B + cos A. sin B.
38. Show that .[ mdx =tan”! (2)— . 45. (a) Find the vector equation’(any_form) or
| Cartesian equation of a plane passing
39. Let *bedefinedonRby(a *b)=a+b+ab—7. through the points (2, 2, 1),(9, 3, 6) and
Is * binary on R? If so, find 3* ( =7 ) . E perpendicular to the plane 2x + 6y + 6z =9.
15 X OR
40. Prove that the general equation of the :
circle whose diameter is the line segment | (b) Show<dhaistheygpele between the curves
joining the points (-4, -2) and (-1, —1), is! y=x2andx=)2at (1, 1) is tan™! (E)
X2+ 32+ 5x+3y+6=0. : 4
| 46. (a) The distribution function of a continuous
PART - IV | random variable X is :
Note : Answer all the following questions.7 X 5 = 35 ! 0, <l
41. (a) Cramer’s rule is not applicable to solve the i 1
system 3x+y+z=2,x-3y+2z=1, | F(x)=4—
Tx—y+4z=5. Why? : 4 - 1sxs35
OR ; 1 x>5
(b) Prove that the local minimum values for the : Find (i) P(X <3) (i) P(2<X<4)
function £(x) = 4x° — 6x* attain at ~1'and 1. | (iii) P (3< X)
42. (a) Show that the locus of z = x + iy if,
z+i|=|z— 1], isx+y=0. ! OR
OR ! (b) Show that the area of the region bounded
I by 3x -2y + 6 =0, x =-3,x =1 and
(b) Show that Idezﬁ. : 15
f(x)+ f(a x) 2 | X - ax1s 1S ?
| 47 (a) Show that the solution of the differential
43. (a) Show that the equation of the parabola | . Ay
with focus (—\/5 ,0) and directrix x = \/E is : equation (I + x%) E_ L+
P2=—42x : tan”' y=tan"' x+ C (or) tan"' x=tan"' y + C.
OR | OR
1
(b) Find the value of | (b) Prove p — (¢ — r) = (pAq) — r using truth
cot”!(1) + sin™! (—?) —sec!' (=2). E table.
I
iR R
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10.
11.
12.
13.

14.
15.

16.
17.

18.
19.
20.

(b)
(©)

(d)

(d)

(d)

(a)
(b)

(a)
(©)
(a)
(d)
(d)
(d)

(c)
(a)

(a)
(a)
(a)
(©)
(b)

1

PART - 1

F(x) is real valued decreasing function

_
(x+1)°

1

10100

T
6

x2+1?+6x+8y+16=0

y=ce Ipdx

2
27
(1,0)
T

2
Multiplication

If A'is a square matrix of order n, and A is a scalar, then Adj (A A) = A" (Adj A).

cot x
24

PART - 11

21. Letz=x+ iy where x is the Re (z) and y is the Im (2).

orders@surabooks.com

Then , = x—iy

z+, = x+iy+tx—iy=2x
Z+;
: =X
Z+;
= Re(2)
2
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Alsoz—z = x+iy—(x—1iy)
= x+tiy—x+iy=2y
L z-z
2i
z-z
2i

22. Since 2 — 3 is a root and the coefficients are rational numbers, 2 + J3is also a root. A required

=y

= Im (2)

polynomial equation is given by x*> — (Sum of the roots) x + Product of the roots = 0 and hence

x* —4x + 1 =0 is a required equation.

23. Let tan'(4/3) = y.Then,

tany = \/g.Thus,y=E

3

Thus the principal value of tan™" (/3 ) is g .
24. The slope of the line y = x is 1. The tangent to the given curve will be parallel to the line, if the slope of
the tangent to the curve at a point is also 1. Hence,
24
dx

which gives 3x? — 6x

= 3x2—6x+1=1

0

Hence, x =0 and x = 2.
Therefore, at (0, —2) and (2, —4) the tangent is parallel to the line y = x.

25. Taking differentials,
df = (2x+3)dx
Whenx = 2,dx=0.1
df = [2(2)+3](0.1)=7(0.1)=0.7

26. Given :;y =Ae" + Be ™ .. (1)
Differentiate (1) with respect to x, we get,
d
2 - A —Be* ()
dhx
Differentiate (2) with respect to x, we get,
4>
CJ = Ae+Ber
dx
d’ y
= _ =
dx* 4
d*y

= F —y =0 1is the required differential equation.
X

Hence proved.
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27. Separating the variables we get,
dy dx
J1-9° V1=x?
sin"ly = sin”! x + C [on integrating both sides we get]
28. Since the given function is a probability mass function, the total probability is one. That is D f{x) = L.
1
From the given data k + 2k + 6k + 5k + 6k + 10k=30k=1= k= 30
29. When 3 fair coins are tossed, sample space
s = {HHH, HHT, THH, HTH, HTT, THT, TTH, TTT}
Let X denote the number of tails occured.
X (notail) = {HHH} =1
X (1tail) = {HHT, THH, HTH} =3
X (2 tails) = {HTT, THT, TTH} =3
X (3tails) = {TTT}=1
.. X takes the values 0, 1, 2, 3.
Values of random variable X 0 1 2 | 3 | Total
Number of elements in inverse images 1 3 3 |1 8
30. Distance from the origin to the plane
d
s ldl
Va* +b* +¢*
_ 17] _ 7
JOP +(6)* + (22 - V9+36+4
LI
V49 7
PART - III
1 2 -
31 LetA= |0
. LetA= 1 2 3
| g |
I 2 -1 R,»R,-3R, [l 2 -I
3 -1 2| RORR Hg 7 5
AZI1 2 3| RLR.R, |0 4 4
1 -1 1 0 -3 2
1 2 -1 2 -1
R,—»R,~4 |0 -7 5| R, HR,3R, 10 -7 5
e
0 -1 0 -1 1
0 -3 2 0 0 -1
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Lo 124
R,>7R,—R, [0 -7 5| R4P2R4Ry 10 75
E— P 0 0 2

0 0 -1 0 0 0

The last equivalent matrix is in row echelon form and it has three non-zero rows
Sop(A)=3

32. The matrix form of the system is AX = B, where A = |:§ 2] , X = [x] .B =[3]
2 y 5

1 _
We find |A| = ‘5 2‘=10—6=4¢0. So Al exists and A~ = —[ 2 2].
3 2 413 5

Then, applying the formula X = A~! B, we get
[x}:! 2 —2}[3]:1[ 6 -10 ]
vl 413 s]l5] 4[-9+25
—4
[l | a | [4
_1_16} 16 _[ 4]
4

So the solutionisx=—1, y=4.
33. Let the points be A (10 — 8i), B (11 + 6i) and C (1 +9)

Distance between A and C is | (10-8i)—(1+ z)|

[10-8i—1-i| = |9-9i|

= 9 +(-9) = BI+81 = 2x81= 62

Distance between B and C is | (11+6i)—(1+ z)|

[11+6i—1—i| =|10+5i|

J107 452 = J100+25 = {125

Since /125<+/162 , B is closest to C.

o 11 +6iis closest to 1 +i
34. Since the sum of the co-efficients is
2-9+10-3 12-12=0
= x = lisarootof f(x)
s (x-1) is a factor of f'(x)
To find the other factor, let us divide f{x) by x — 1
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35.

36.

37.

38.

w
N (el (O ) HenJi O]
|
~
(O8]
(=]

-1 I_O [Using synthetic division]
S = =D @E=3)2x-1)=0
= x-1=0,x-3=0o0r2x—-1=0

x=1,x=3,x >

1
Hence the roots are 1, 3, E
Let A be the point (2, 0, — 1). Then the position vector of A is OA. = 2;'\—]2 and therefore
L =AO = -2i+k.
. A A AN

Then the given force is F = 2i + j — k So, the torque is

i j ok
t=rxF=[-2 0 1|=-i-2k

2 1 -1

. B 2 . y . 1 2
The magnitude of the torque = | — i — 2k |= J5 and the direction cosines of the torque are — ﬁ ,0,— ﬁ )

lim ——— =1 5 3 [Dividing the numerator and denominator by x?]

Given .= 2mm
dr = (2.1-2)=0.1 mm
Area = m
Approximate area dA = 2mrdr =21 (2) (0.1)
41 (0.1) = 0.4 © mm?

secxtanx

1+sec2 X

dx

%w\;}

Letl=
0
Put sec x = u. Then, sec x tan x dx = du
Whenx=0,u=sec0=1.
™

T
Wh = _—-,u=sec=2.
eNX= U =sec

2

du —1, 12 T
S0 = [1+u2 =[tan " u]i =tan' (2) —tan"'1 =tan‘1(2)—z
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39. Givena*b=a+b+ab-7
Leta, be R
a*b=a+b+ab-T7€ R,
". * is binary operation on R.

.3 * (%) = 3—%+zl(;§—75)—7

=7
[Herea=3,b=—]
15
-3 1T
15 5
_ 45-7-21-105 88
- 15 RE
-. 3 * __7 = __88
15 15
40. Equation of the circle with end points of the diameter as (x|, y,) and (x,, ,) is
(x—xl) (x_xz) + (y_yl) (y—yz) =0
G+rHE+rH+@+2)@+1) =0
PAx+ax+4+y2+y+2p+2 =0
¥+ P +5x+3y+6 =0
Hence proved.
PART - IV
41. (a) When the coefficient matrix is a square matrix and non-singular, then the matrix can solved by Cramer’s

rule.

Coefficient matrix

3 11
1 =3 2 =3(-12+2)-1(4-14) +1(-1+21)
7 -1 4] = 3(=10)-1(-10)+ 1 (20)

-30+10+20=0
.. Coefficient matrix is singular

.. Cramer’s rule is not applicable.

OR
(b) Differentiating with respect to x, we get
) = 24x° —24x°
= 243 (x* - 1)
= U3 (x+1)(x-1)
f'x) = 0=x=-1,0,1.

Hence the critical numbers are x=-1, 0, 1.

Now, f”(x) = 120x* — 72 x? = 24x? (5x% - 3)

= f(=1) =48, f"(0) =0, (1) = 48.

Asf”(-1)and f”(1) are positive by the second derivative test, the function f'(x) has local minimum at —1
and 1.
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42. (a) = x+iy+i = |x+iy-1|
= k+i(y+ Dl = [x=1)+y
= \/x2+(y+1)2 = \/(x—l)2+y2
= X = (x-1)+)? [squaring both sides]
= v vyl = /—2x+}{+/
= 2y+2x =0
= x+ty =0
Hence, the required Cartesian equation isx +y =0
OR
(b) Lt = [ L4 ()
0 f(x)+ fla—x)

Applying the formula I()a f(x)dx = I: f(a —x)dx in equation (1), we get

o fa—
U = | s
e

0 f )+ fa—x)
Adding equation (1) and (2), we get

A « fla=x)
J dx ~|—J

21 —— Y
07 () + fla—x) 0 f()+ fla—x)

S CRC R (RPN (M
0 Fo o™ b

a
Hence , we get I = 5

43. (a) Parabola is open left and axis of symmetry as x-axis and vertex (0,0).
Then the equation of the required parabola is

(-0? = —432 (x-0).

2 = —42x
} o
- I
AR
S(-Jf,o)v v
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OR
(b) Letcot!(1) = x
= cotx = 1
= tanx = 1
0
= tan x = tanZ
T - T
= X = E [ - ¢ [_’_]]
4 4 2°2
—/3
Let sin! (Tf) =y
. -3 &
= smy = — =-SIn—
2
= siny = sin (ﬂ) [ sin(—0) = sin 0]
= y = i .
3
Letsec!(—2) = :
-1
= secz = —J/2 =cosz=—
J2
T
= CcoS z = —CO0S—
T
= Cos z = COS| T——
[~3)
3
= CcoS z = cos(s_“) :Z:_ﬂ
4 4
5
. - —4r— - =5
- cot™ (1) + sin™! i —sec*l(—\/E): T ™ 3n_ 3n—4n-9m _ W T_ TOT
2 4 3 4 12 Vg 6
- =5
~ocot™ (1) + sin™! (%) - sec‘l(—\/E) = Tﬂ

44. (a) AS = 94.5x 10° km, SA” = 152x10° km Earth
ate = 152 x10°
a—c = 94.5x10° Sun

Subtracting 2¢ = 57.5 x 10° =575 x 105 km s’ S
Distance of the Sun from the other focus is SS’= 575x10° km.

OR
(b) Y
B
B L
(0] M X
A
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Let a=0A and bh=OB be the unit vectors and which make angles a, B respectively with positive

Xx-axis
Draw AL and BM 1" to x-axis.
Then |OL| |OA|cos A
= OL: |6X|; = cosAi
LA OAlsinA
= LA = |ﬁ|}':sinA(_}')=—sin A}'
[LA is in the opp direction of y axis]
a = a=ﬁ+m=cosA;—sinA} (1)
Similarly p = OB = OM + MB = cos Bi + sin B}' -(2)
Now axb = |4 |b|sin(A+B) k=sin (A +B)k ~(3)
[lal=b=1]
i N
Also axbh = |cosA —sinA 0
cosB. sinB 0
= 2(0) - }'(0) +k (cos A sin B + sin A cos B)
= (sin A cos B + cos A sin B) k ..(4)
Using (3) and (4) we get,

sin(A + B) = sin A cos B + cos A sin B
Hence proved.
45. (a) Given plane is passing through the points
a = 2i+2j+kand b =9i+3)+6k.
Equation of the given plane is 2x + 6y + 6z = 9. IAt can be vilritten as r-(2i+6j+6k) =9.
Since the given plane is perpendicular to 2i+6;+ 6k, the required plane is parallel to

c=2i+ 6}' +6k . Hence, parametric form of vector equation of plane passing through two points
and parallel to a vector is

r = Zz+s(b—a)+lC,s,teR

;o= 2i42j+k +s(Ti+j+5k) +1(2i+6j+6k),s,te R
Cartesian equation of the plane is

X=X Y=-»Nn zZz—z
Xo=X1 Vo= Zp—Z = 0

Sl (%) %]
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x=2 y-2 z-1

= 7 1 5 =0
2 6 6

= (x2)(6-30)— (1-2)(42-10) + (z-1)(42-2) = 0

= (-2)(249)-(-2)32)+(=z-1)40) =0

= 24x+48-32y+64+40z-40 = 0

= —24x-32y+40z+72 =0

<+ —8 we get, 3x +4y—5z—9 =0 is the Cartesian form.

.. The parametric form of vector equation is ;(3_1"+ 4;’ — 51?) =9,
OR

(b) Let us now find the slopes of the curves.

Let m, be the slope of the curve y = X2,

b _

2
dxx

then m, =

Let m, be the slope of the curve x = ?

h dy 1
en = ——=—

" dx 2y
Let 6, and 0, be the angles at (0,0) and.(1,1) respectively.

At (0,0) we come across the indeterminate form of 0 X e in the denominator of

1
2x——

tan 6, = —i} and so we follow the limiting process.
1+2x (—)

2y

y

(L1)
0.8

0.6
0.4

0.2
0.

-08 06 —-04 —02 0 02 04 06 08 1
08 ©.0)

-02
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2x ——
. 2y 4xy -1
tan0, = lim " im sy b
()00 |, 2x(—) (r)=(0.0)|2(y + X)
2y
S T
Which gives 6, = tan!(e0) = 5
1
At(1,1),m, =2,m,= 5
1
2-- 3
tan®, = |5 = 2
1+(2) =
@(3)
S _ (3
Which gives 6, = tan 2 Hence proved.
. 3=-1 1 . : .
46. (a) (1) P(X<3) = PX<3)=FQ3)= —= 5 (since F (x) is continuous).
. 31 1
(i1) P2<X<4) = PR2< XS4):F(4)_F(2):Z_Z:5
1 1
(iii) PB3<X) = P(X23)=1—P(X<3)=1—5=5
OR
(b) Given equation of lineis 3x—2y +6=0
3x+6
2y =3+ 6=y =" x[0]-2
2 y 3]0
x:
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-2
. Area = I —ydx + I v ['. the Area is below the x - axis ]
-3 -2

- —j(3x+6)dx+ j(3x+6)dx
-2

S]]
A ]
)

|
NI»—‘
/—\

e
2| 2

_ B3], 1f27]_3,27_30_15
o202 2[2] 4 4 4 2

- A=7.5 sq.units
: o b 2
47. (a) Given that (1 +x°) o 1+ .. (D)

The given equation is written in the variables separable form

d dx
ly A (2

1+y2 14 x?

Integrating both sides of (2), we get tan™' y = tan"'x + C. .. (3

—-x
But tan"'y — tan~!x =tan™! (ler xy) (4

Using (4) in (3) leads to tan™! ( J

= |=C, which implies 2—
Tty » which implies T

> tan C = a (say)
Xy

Thus, y —x=a (1 +xy) gives the required solution.

OR
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(b)

P | qa | r |gor [p>@—>r) | pArg | PAag o

T | T|T T T T T

T | T|F F F T F

T | F | T T T F T

T |F | F T T F T

F | T|T T T F T

F | T|F F T F T

F | F | T T T F T

F | F | F T T F T
p—o@-or=pag)—or
Hence proved.
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