CREATIVE EDUCATION FOUNDATION, KARKALA

SECOND PU ANNUAL EXAMINATION MARCH - 2025
MATHEMATICS DETAILED SOLUTION

PART - A
I. Answer all the multiple-choice questions (15%1=15)
1. Arrelation R in a set A is called Reflexive relation if
a)(a,a)eR forall ac A b)(a,a)eR for atleast one ac A
c)(a,a)eR implies (b,a)eR d)(a,a)eR and (b,c)eR implies (a,c)eR
Ans: a)
2. The principal value of sin‘l(ij is
' 2
T T T T
a)— b) — c) — d) =
) ) 3 )7 K
Ans: ¢)
3. Match List — I with List — 11
List—1 List - 1l
A) Domain of (- 7
sin™ x ) 29
B) Range of i [0, 7]
tan~" x
C) Range of i) [-1, 1]
cos ' x
Choose the correct answer from the options given below.
a) A-i,B—ii,C—iii b) A -iii, B —ii, C—i
c) A-ii,B—i, C—iii d) A-iii,B—i, C—ii

Ans: d)

4. Fora2x2matrix A =|:aij] whose elements are given by a; =2i— j then Ais equal to
10 11 12

b) c) d)
32 2 2 21

5. Let A be a non-singular matrix of order 3 x 3, then |adj A| is equal to
a)|A| b) 3|A| o) |A] d) |A[
Ans: d)

6. Iff(x) = cos 2x, then f'Gj is

a)2 b) -2 c) 2 d) /2
Ans: b)



7. For the given figure consider the following statements 1 and 2

-3 y=1fx)

s
Statement 1: Left hand derivative of y = f(x) at x = 1 is -1.
Statement 2: The function y = f (x) is differentiable at x = 1.
Then which of the following are true?

a) Statement 1 is true, statement 2 is false

b) Statement 1 is false, statement 2 is true

c¢) Both statements 1and 2 are true

d) Both statements land 2 are false

Ans: a)

8. The absolute maximum value of the function f given by f(x) = x3, x e[-2, 2] is
a) 2 b) 0 c) -2 d)8
Ans: d)

9. jex (sinx —cosx)dx is

a) —e* cos X b) €* cos x c) e*sin x d) e*sin? x
Ans: a)
d3y dZy dy
10. The degree of differential equation d—+ r > +e™ =0is
X x?
a)l b) 3 c) 2 d) not defined
Ans: d)

11. The direction cosines of the vector a=i— j+2k are

-1 2 b)i__li )1__13 __1
\f\ff J6 "6 /6 6'6'6 J6'V6' /6

Ans: b)

12. The angle between two vectors a and b with ‘5‘:\/5, ‘6‘ =2 and a-b=+/6 is

T T Y T
a) — b) = c) — d) =
) 5 ) 3 )7 )5
Ans: ¢)
13. The equation of y-axis in space is
a)x=0,y=0 b)x=0,z=0 0)y=0,z=0 dy=0
Ans: b)

14. If P(A) == P(B/A)— then P(ANB) is
1
a) § b) >

Ans: a)

0) 1 d)

gllw



15. Assertion [A]: For two events E and F if P(E) =%, P(F) = % and P(E|F) = %then E and F are

independent events.
Reason [R]: If E and F are two independent events then P(F|E) = P(F).
Then which of the following are true?

a) [A] is true but [R] is false b) Both [A] and [R] are false
c) Both [A] and [R] are true d) [A] is false but [R] is true
Ans: ¢)

1. Fill in the blanks by choosing the appropriate answer from those given in the bracket:

(5%1=5)
5
0,21,—-,-1,6
[0.21,2, -1,6]

16. The value of cos(secl(z)—sinl(gn is

Ans: 1

. dy

17.If y=sin™(cosx) then e —

Ans: -1

13
18. The value of jldx =_
7

Ans: 6
19. The projection of vector i+j along the vector f—j IS

Ans: 0
20.If P(AN B):i and P(B)=g then P(A'|B)=

13 13
Ans: >
9
PART -B
I11. Answer any six of the following questions: (6x2=12)

21. Find the equation of the line joining (1, 2) and (3, 6) using determinants.
Ans:  We know that Area of triangle

XY
= E X, Y,
X3 Ys

If area of triangle = 0.

Then it forms a straight line.

(Y1) = (1,2)i(%,Y,) = (3,6)i(XaY5 ) = (% Y)



>
Il
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X W
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6 1
y

- L 3(6-y)-2(3-3) +1(2y-6x))

0=%[6-y-6+2x+3y-6x]
0:%[-4x+2y]

0= %[2(-2x +y)]

0=-2x+y
2x-y=0 or 2x=y

22. 1f Jx +.Jy =10, Showthat%+ Y=o
X X
Ans:

X+ [y =i

Differentiate both sides w.r.t to x

1 1 dy _

2\/_ 2\/_dx

1] 1 1 dy

_ — —— :0

2{ ¥ Idx}
1dy_

+ _
dx

s =
<

d

<
|

2 g
2|
|
e

o
X

£
¥

dy \P‘O
dx X

23. A balloon which is always remains spherical has a variable radius. Find the rate at which its volume is
increasing with radius when the radius is 10 cms.

Ans: V :ifzr3
3

dv 4

d—\lf:gﬂ'(\?)rz)
dv
dr

~-10=7(4(100)) = 4007 cm* /cm

24. Find the intervals in which the function f is given by f(x)= 4x% -6 - 72x + 30 is decreasing.
Ans:

We have f (x) = 4x* - 6x* - 72x + 30
fl(x) =12x%-12x - 72



=12(x* -x-6)=12(x-3)(x +2)

Now f!(x)=0 =12(x-3)(x+2)=0
=X=3,Xx=-2

divides the real line in to three disjoint interval (-c0,-2), (-2,3), (3,)

Interval sign nffl[xj Nature of function f

(- -2)| (-)-)=0 f 1s strictly increasing
(-2.3) (-)(+) =0 f 1s strictly decreasing
(3 x| (+)(+)=0 | f1sstrctly increasing

Thus f is strictly decreasing in (- 2, 3).
25. Find J'Iog(sinx)cotx.dx

Ans: | = _[ log (sinx ) cotx.dx

=Jt.dt Put logsinx =t
D.w.r.tox
t2 cosx _ dt
= 0 +C m - &
cotx.dx = dt

_ (log(sinx))’ C
2

26. Verify that the function y=asinx+bcosxis a solution of differential equation dy +y=0

XZ

Ans: y=acosx-+bsinx

%:—asinx+bcosx
X
2
%z—(acoswrbsin X)
d’y
o
d’y
ae Y0

27.1f a=i+ j+kb=2i—j+3kand c=i-2j+k then find unit vector parallel to the vector 2a—b+3c.
Ans: a=i+j+kb=2i—j+3kc=i-2j+k
r=2a-b+3c=3-3j+2k

3i-3j-2k
J22

r=

28. If the lines x—1:y—2:z—3&x—1:y-1:z-6
-3 2k 2 3k 1 -5

are perpendicular find k.

. . o X —X — Z-2, . X—X - Z-2
Ans: Given equation of the line is of the form LYY L& 2 Y =Yo 2 Two
al bl Cl a2 b2 C2

lines are perpendicular if
a,a, +bb, +cc,=0



(-3)(3k)+(2k)(1)+2(-5)=0

-9k +2k-10=0 = _—1O=k

29. An urn contains 10 black and 5 white balls. Two balls are drawn from the urn one after other without

replacement. What is the probability that Both drawn balls are black?
Ans:

Let E and F denote respectively the events that first and second ball drawn are black. We have to find
P(ENF)

Now, P(E) = P(black ball in first draw) = %

Therefore, the probability that the second ball drawn is black, given that the ball in the first drawn is black, is
nothing but the conditional probability of F given that E has occurred

e, P(F/E)=%

By multiplication rule of probability, we have

P(ENF)=P(E)P(F|E)

PART -C

30. Check whether the relation R in R defined by R = {(a,b);as b3} is reflexive , symmetric and
transitive.

Solution: (i) We have R ={(a,b);a<b’}

Consider (%%)

1 (1Y,
clearly =<| = | isnot true
2 \2

Thus (%%} ¢ R that is R is not reflexive.

(i) Clearly (1,2)eR but (21)¢R
i.e, 1<2° but 2<2? is not true.
R is not symmetric.

(i) (10,3)eR (3,2)eR but (10,2) ¢R
Now, we have 10<(3)’ thus (10,3)eR
And 3<2° thus (3,2)eR But (10,2)¢R

10<2? is not true
Thus R is not transitive.



31. Prove that tan

= @j =sin™* (ij +cos™ (gj
6 13 5

7\
-

Solution

1 5 . . .
32. Express A= { } as sum of symmetric and skew symmetric matrix.

Solution:

1 5 1 -1
Let A= , A=
-1 2 5 2
2 4 1 2
p=t(aray=1 _
2 (4 4 2 2
1 2 1
P’ = 5 o —Pp P==(A+A’) is a symmetric matrix

, |0 -2
Now Qz{2 O}:_Q

(A-A) isa skew symmetric matrix

Q:

3 370 2
Now P+Q=|_ " |+ |=A

N |-

33. Fil’ldg—y, ifx= a|:cost + |Ogtan(%j:| and y=asint
X

Solution: x = a[cost +log tan (%ﬂ

Differentiate w. r.to t

dx 1
— =a{-sint+——— xsec? —><—
dt tan/



t
COoS—

. 1 1
=as-sint+ X n XE
sin—  cos®
2 2
_ { . 1 }_ {—sin2t+1}_ cos’t
=a¢-sint+—¢=a - —a—
sint sint sint
y=asint
Differentiate w.r.to t
dy_ acost
dt
dy
d_y:ﬂ: acoszt =S'—nt:tant
dx dx  cos’t cost
= g8t
dt sint
34. Find two positive numbers x & y such that X +y = 60 and xy® is maximum.
Solution : LetP = xy® X-+y =60 (given)
=(60-y)y’ ( ~y=60-x)
P = 60y°-y*

Differentiate w. r. toy

d—P=60><3y2-4y3
dy

=180y° - 4y°
v =360y -12y° = y(360-12y)
. dP
For the value to be max/ min v =0
y
dP — 2 3 2 3
Fv = 180y°-4y° =0 = 180y° =4y
y
180 =4y
= @ =45
4

X=60-y=60-45=15
P ismaximum
whenx =45,y=15 or x=15,y=45.

35. Evaluate I %
X* +3x

2X

Solution: Im
X® +3X

J‘Z—de
(x+2)(x+1)

2X __A N B
(x+2)(x+1) x+2 x+1
= 2x=A(X+1)+B(x+2)
Putx=-1 weget B=-2
Putx=-2 weget A=4




2X
-[(x+2)(x+1)dx

:j( 4 _Ljdx
X+2 x+1

=4log|x+2/-2log|x+1/+C

36. Find the area of the triangle ABC where position vectors of A, B and C are
i-j+2k, 2j+k and j+ 3k respectively.
Solution : Given
OA=i-j+2k OB=2j+k, OC=j+3k
AB=OB-0A=-i +3j-k
AC=0C-OA=-i+2j+k
Area of the triangle is %‘,@x E‘

i j k
Now, ABxAC=|-1 3 -1 =i(3+2)-]j(-1-1)+k(-2+3)=5i+2j+k
-1 2 1
‘EXE‘=\/25+4+1=J%
Thus the required area is %«/@

37. Derive the equation of line in space passing through a point and parallel to the vector both in
vector and Cartesian form.

Ans:
» =g
. | Y
My, L2) Pixyze)
— P —,_7 required line
l' -~
A -
s=re 4’_.
a,’ 27 r
-
- -
4 -
o .
X

Leta be the position vector of the given point A with respect to the origin O. let ‘I’ be the line passes
through the point A and is parallel to a given vector b. Let r be the position vectors of any point
P on the line.

Then AP is parallel to b,

We have AP =2b

= OP-OA=2b

= r-a=»\b

= r=a+ib

This gives the position vector of any point P on the line.

Hence it is called vector equation of the line.



38. Box-1 contains 2 gold coins, while another Box-11 contains 1 gold coin and 1 silver coin. A
person chooses a box at random and takes out a coin. If the coin is of gold, what is the
probability that the other coin in the box is also of gold?

Solution : Let E; be the event of choosing Box-I

Let E; be the event of choosing Box-II.
Then P(E,)=P(E;)=>
Also, A is the event that the coin drawn is of gold.
Then, P(A|E,)=P (A gold coin from Box-I)

2

2
P(A|E,)=P (A gold coin from Box-I1) =%

Now, the probability that the other coin in the box is of gold
The probability that gold coin is drawn from the
Box-1 =P(E, |A)
By using Baye’s Theorem,
P(E,)P(AIE,)
P(El)P(A| E1)+ P(EZ)P(A| EZ)

P(E1|A)=

PART -D

V. Answer any four of the following questions (4%x5=20)

39. If A=R—{3} and B=R—{1} and f : A— B is a function defined by f(x)z(x—_é) Is f one-

one and onto? Justify your answer.
Solution:
X—2

Given f(x)=(mj

let x,,x, e A=R—{3}

f(Xl):f(Xz)
-2 X,—-2
= (% -2)(%=3)=(%~2)(x% -3)
= XX, —3X, —2X, +6 =X X, —3X, —2X, +6
= XK —3% —2X, +6= X —3x,—2X +6
3X, —2X, =3X, —2X,
=X, =X=>%X =X
. f is one-one
Let yeB=R—{1} andlet f(x)=y



X —
— =Y

=
X—3

= X—2=Xy—-3y=>X—-Xy=2-3y

=(1-y)=2-3y=x= 21_3yeA

..corresponding to each y e B there exists (21_ i,yj € A such that

2-3y_,
2-3y 1-y 2-3y-2+2y -y
f = = = —= y
l1-y ) 2-3y 5 2-3y-3+3y -1
1-y
- f isonto
Hence, f is one-one and onto.
Hence it is a bijective function.

1
40. For the matrices A and B, verify that(AB) =B'A’ where A=|-4|,B=[-1 2 1]
3
1 12 1
Solution: AB=|-4[-1 2 1]=|4 -8 -4
3 3 6 3
-1 4 3
(AB) =|2 -8 6 |--------- (1)
1 4 3
-1
B'=|2| A=l 4 3]
1
-1 1 4 -3
BA'=| 2|1 4 3]=[2 -8 6|----(2)
1 1 4 3

From (1) and (2) (AB) =B'A".

41. Solve the following system of linear equations by matrix method
4x+3y+22=60,2x+4y+62=90,6x+2y+32="70.
Solution :
This system can be written as AX = B, where
4 3 2 X 60
A=|2 4 6|, X=|y|and B=|90
6 2 3 z 70
4 3 2
|A|=]2 4 6/=4(12-12)-3(6 - 36)+ 2(4-24)=90-40=50=0
6 2 3

Hence, A is nonsingular and so its inverse exists.

To find co-factor



A,=0, A,=30 A,=-20
A,=5, A,=0 A,=10

A,=10 ,A,=-20 A, =10

0 30 -20
Co-factor matrix A=|-5 0 10
10 -20 10
0 -5 10
AdjA=|30 0 -20
-20 10 10
. . 0 -5 10
. A'1=X(Ade):— 30 0 -20
| | -20 10 10

As,AX=B = X=A'B

X 0 -5 101[60
y -1 30 0 -20(|90
|z ] >0 -20 10 10|70
x| 0 -5 1016 0-45+70 25| [5
y =% 30 0 -20/9 -1 180+0-140 =% 40 |=|8
'z 20 10 10 ||7 -120+90+ 70 40| |8

Xx=5y=8andz=38

_ 1) 2 2d’y 2 dy _
42.1f y=(tan™x)" then show that (x* +1) —2 +2x(x* +1)—2=2.
dx dx
Soln:y = (tan'lx)2
Differentiate.w.r.t.x
dy
dx
By cross multplying
dy )
1+x?)—L = 2(tan™x
(1450) 2 =5(tan)
Again Diff.w.r.t. x on both sides

2
(1+x2)d—32/+d—y.2x= 2 .
dx° dx 1+x

. 1
= Z(tan 1x)>< o

multiply (1+x*) on bothsides

d? d
(1+ x2)2ﬁ+ 2x(1+ xz)% =2



43. Find the integral value of I% and hence evaluate [———dx
a’ +x

x? —6x +13
Solution: | Put x = atan®
_ X
Let | —J‘az_'_—xz e=tan'1§
asec’0 do
- Iﬁ D.w.r to 0
a +a2tan 0 dx = asec?0 do
= [2ecd
a2 (1+tan26)
1
==1do
|
:%G—FC
= 1tan'l§+c
a a

We have x* —6x+13=(x—3)* +2°
SO J‘z;dx= J';de :ltanl(x__3 +C
X°—6x+13 (X—3) +22 2 2

44. Find the area of circle x* +y* =a® by method of integration

Soln: ty
“i'_"“’
y
A(n,0)
X \ ¥ dx / X

Area of circle=4{area of the region of AOBA}
Area of AOBA = joay dx

Now, x* +y? = y* =a%-x?

Area of AOBA = [\/a? - x* dx

2 a
X a’ . X
{—x/az -x% +—sin 1—}

2 27 a

2

a a’ . . na .
=|| =x0+—sin™1|-0| =——squre units.
2 2 4

2
. na .
Area of circle = 4T = ma’ square units

45. Solve the differential equation coszx.j—y +y= tanx(o <x< gj
X

Soln: We have coszx.g—y +y= tanx(o <X< gj
X

divided by cos®x we get



d
Y +y.sec?x = tanx.sec?x
X

compare Wlth +py Q

p=sec’™  Q =tanx.sec’x

p.dx sec?x.dx
=l

LF=e/ =g
- solution of differential equation is
y(1F) = [Q(LR).dx +c

y.e™™ = jtanx sec’x.e™™.dx +c¢

y.e™ =1+ Commmmmm- (1)

when | = _[ €™ tanx.sec’x.dx

put tanx=t = sec’x.dx=dt
1= e tat
I=te —J'e‘.dt
| =te'—¢
| = tanx.e™™ - @™ -------- 2

substitute (2) in (1)

tanx tanx

y.e®™™ =tanx.e™ -e"™ +c¢

y =tanx — 1 + c.e@

PART - E
V1. Answer the following questions:

46. Prove thatj x)dx = j (a-x)dx hence evaluate j/log (1+tanx)dx.
Soln : Consider Iof a-x)dx

When x=a, t=0,

and x=0, t=a Puta-x=t in RHS

dx =-dt
="t (1) joaf(t)dt [-.-I:f(xdx) = -Lof(x)dx}

Oaf dxj

a

fdxjaxd

0

Let I= _[0% log(1+ tan x)dx.



2.

_ % n
=], Iog(l+tan A-x )dx
/ tan7t -tanx
4Iog 1+—25  ldx
° 1+tan7r tan x
[1+tanx+1 tanx}
dx
1+tanx

dx
0 1+tanx

= [log2- j“ log (1+ tan x )dx

o'—.#\-ﬁl

I= |ogzj0%1dx -1

21 = Iog2[x]?

]

T
| =—log2
3 g

OR

Minimize and maximize Z=5x+10y

Subject to the constraints x+2y <120
X+y>60

X-2y>0
x=0;y=0
Soln: We have to minimize and maximize Z=5x+10y
Now, changing the given in equation x+2y <120 ---------- (1)
X +Y > 60 -----mmmmmnmv (2)
X—2y 20 ----mmmmm- (3)
X>0;y>0-----mmmn (4)
To equation.
X+2y=120 X+Yy =60 X =2y
- o0 0 | 20 | 40
X 0 120 v 50 0
60 0 y 0 | 10 | 20

(6)



80+

2,/ 4(0.60)

0 D(60.30)
e E (40,20 x+2y=120

B(120,0) 4

. % % ‘ 13—

The shaded region in the above figure is a feasible region determined by the system of constraints
equation (1) to equation (4). It is observed that the feasible region is bounded. The co-ordinate of
the corner point BDEC are, (120, 0)., (60, 30) (40, 20) (60, 0). The optimum value of Z are

Corner point Z=5x+10y

(120, 0) Z =600 Maximum
(60, 30) Z =600 Maximum
(40, 20) Z =400

(60, 0) Z =300 Minimum

Z .. =600 at the points (60, 30), (120, 0)
Z... =300at the point (60, 0)

Every point on line segment BD joining the two corner points B and D also gives same
maximum value .

3 1
47. If Az{ 1 2}, show that A2 —5A+71 =0 and hence find A™ 4

Solution

S M P
o3 33 o 3

A2 -_5A+71=0

Pre multiplied with A™

ALAZ 5ATA+T7AL=0
A’lAA—S(A’lA)+7A’1 -0
(A’lA)A—S(A’lA)+7(A’1) -0
IA—51 +7A 1 =0
A-51+7A1=0

7AT=51-A

A1:%(5I ~A)



I

2 -1
Thus, At = 1
711 3

OR

kcosx .
. . ——ifx =1/ x
Find the value of k, Iff(x) =/ m-2x is continuous at x = >

3 if x = %
Soln: The function is continuous at x = y

2
. el T
Im)[f(x) =f (E)

X——
2

. kcosx .
= lim =3 = lim—— <=

g 2% R
2

k
= E 7[|Im _—
zxjao (n_xj
2
= E><1=3
2
K=3x2=6

*kkkk
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