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(a)

(b)

(©)

(d)

(e)

Time Allowed: 3 hours

ISC 2025 EXAMINATION

Sample Question Paper - 2

Mathematics

General Instructions:
This Question Paper consists of three sections A, B and C.
Candidates are required to attempt all questions from Section A and all questions

EITHER from Section B OR Section C.

and two questions of six marks each.
Section B: Internal choice has been provided in one question of two marks and one question of four marks.
Section C: Internal choice has been provided in one question of two marks and one question of four marks.
All working, including rough work, should be done on the same sheet as, and adjacent to the rest of the answer.
The intended marks for questions or parts of questions are given in brackets [ ].

Mathematical tables and graph papers are provided.

SECTION A - 65 MARKS

1.  Insubparts (i) to (x) choose the correct options and in subparts (xi) to (xv), answer the questions as

instructed.

If A is a skew-symmetric matrix of order n, and C is a column matrix of order n x 1, then CAC is

a) An identity matrix of order n b) A unit matrix of order one

¢) A unit matrix of order Zero d) A zero matrix of order one

1/2

[ coszlog ( ﬁ—i) dz is equal to
~1/2
a) % b) 0
01 d-1
If tan! x + tan~ly = 4—; then cot™! x + cot™! y equals
a) & b) I
c) 2?” e

Find the particular solution for 2zy + y? — 2

Ay=—2_— (z #0,z+#e)

1-log|z|

2—1‘(:1: 750,%3&6)

1+log|z|

Qy=

=0; y=2 whenx=1

by= o (z #0,z#¢)
d)’ysz’Tgﬂ(fL’ # 0,z # e)

If P(A) = £ , and P(A N B) = then P(BJA) is equal to

Maximum Marks: 80

Section A: Internal choice has been provided in two questions of two marks each, two questions of four marks each

[15]

[1]

[1]

[1]

[1]

[1]
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a)
O d) 1
€3] Let A={1, 2, 3,..n} and B = {a, b}. Then the number of surjections from A into B is

|~

b)%

a)n+ 1 b) np,

c)on.p d) pn_q

Y dy
(8 Ify=e mthendx—?

1/x

a) —¢ b) eX/* logx

2

) . ell/z-1) d) 2¢¥/* logz

h — cpc-l 1 dy
(h) Ify = sec (296271) then i ?

—92 —2
Q) b) 7=
-2 2
) T )=
@) Which of the following is not correct?
a) KA| = k3|A|, where A = [a iilars b) If A is a skew-symmetric matrix of odd
H 7 X
order, then |A| =
C) (1+b C"‘d‘ _|{a c + b d‘ d) |A|=|AT|,whereA=[a¢j]3X3
et+f g+h e g f h
() Assertion (A): 2 1145 —1
3 4116 7
1 2 3 — 1 -1 1 1 2 3
Reason(R): |0 1 O 0 -1 1[{#]0 -1 1 01 0
110 2 3 4 2 3 4 1 10
a) Both A and R are true and R is the b) Both A and R are true but R is not the
correct explanation of A. correct explanation of A.
¢) A is true but R is false. d) A is false but R is true.

(k)  Letf:R— R:f(x)=x2+ 1. Find: f1{10}

@ Solve for x given that 2 3| = 1
1 1 4 3

(m) Prove that the greatest integer function f: R — R, given by f(x) = [x], is neither one-one nor onto.
(m) IfP(A)=0.8,P (B)=0.5and P(BJA) = 0.4, find P(A|B)
(o)  Given two independent events A and B such that P (A) = 0.3, P (B) = 0.6. Find P(A and B).
2. Show that the function f(x) = { Itz ifes2 is not differentiable at x = 2.
5—ux,ifx > 2
OR

Find the equation of the normal at the point (amZ, am3) for the curve ay? = x

3.  Evaluate the Integral: [ (H&) dz

z+logcosz
4.  Find the absolute maximum value and the absolute minimum value of the function f(x) = (% -x)% + x3 in the
given interval [ -2, 25].

5. Evaluate:

[1]

[1]

[1]

[1]

[1]

[1]
[1]
[1]
[1]

[1]
[2]

[2]
[2]

[2]
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10.

11.

5
S|+ 1x + 1] + [x - 5]) dx
-1

OR

Evaluate: f sin® x cos x dx

_ _ 2 .
If f(x) = i) then show that f(tan ) = sin 20 [2]
s 1 ~1/a ks 1 ~-1(a _ 2
Prove that tan {Z + 5 cos (;)} +tan{z — 5cos (3)} ==, [4]
) 1
Evaluate: [ T dx [4]
d2

If x =acos? 6 and y = a sin> 0, find dz—g . Also, find its value at 8 = % [4]
OR

Find ng_y when y = (sin x)°°5 X + (cos x)Si" X

Read the text carefully and answer the questions: [4]

There are two antiaircraft guns, named as A and B. The probabilities that the shell fired from them hits an

airplane are 0.3 and 0.2 respectively. Both of them fired one shell at an airplane at the same time.

(a) Hdw is Bayes' theorem differentlfrom conditional probability?

(b)  Write the rule of Total Probability.

(c)  What is the probability that the shell fired from exactly one of them hit the plane?

(d)  Ifitis know that the shell fired from exactly one of them hit the plane, then what is the probability that it

was fired from B?
OR

Read the text carefully and answer the questions: [4]
A building contractor undertakes a job to construct 4 flats on a plot along with parking area. Due to strike the
probability of many construction workers not being present for the job is 0.65. The probability that many are not
present and still the work gets completed on time is 0.35. The probability that work will be completed on time
when all workers are present is 0.80.

Let: Eq: represent the event when many workers were not present for the job;
E;: represent the event when all workers were present; and

E: represent completing the construction work on time.
(@)  What is the probability that all the workers are present for the job?
(b)  What is the probability that construction will be completed on time?
(c)  What is the probability that many workers are not present given that the construction work is completed on
time?
(d)  What is the probability that all workers were present given that the construction job was completed on
time?

Read the text carefully and answer the questions: [6]
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12.

13.

14.

A manufacture produces three stationery products Pencil, Eraser and Sharpener which he sells in two markets.

Annual sales are indicated below:

Products (in numbers)

Pencil Eraser Sharpener
I 10,000 2,000 18,000
11 6,000 20,000 8,000

If the unit Sale price of Pencil, Eraser and Sharpener are ¥2.50, ¥1.50 and ¥1.00 respectively,Based on the
information given above, answer the following questions:

(@)  What is the total revenue collected from Market-I1?

(b)  What is the total revenue collected from Market-II?

()  What is the gross profit from both markets considering the unit costs of the three commodities as ¥2.00,

¥1.00, and 50 paise respectively?

Find the equation of a curve passing through the point (1, 1). If the tangent drawn at any point P(x, y) on the [6]
curve meets the co-ordinate axes at A and B such that P is the mid-point of AB.

OR

Find the particular solution of the following differential equation : (x2 + xy)dy = (x2 + y2)dx, given that y=0,when
x=1.

Show that the rectangle of maximum perimeter which can be inscribed in a circle of radius 10 cm is a square of ~ [6]
side 104/2 cm.

OR
Show that the altitude of the right circular cone of maximum volume that can be inscribed in a sphere of radius r is
4r
3
Read the text carefully and answer the questions: [6]

Mr. Ajay is taking up subjects of mathematics, physics, and chemistry in the examination. His probabilities of

getting a grade A in these subjects are 0.2, 0.3, and 0.5 respectively.

(a)  Find the probability that Ajay gets Grade A in all subjects.
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15.

16.

17.

18.

19.

(b)  Find the probability that he gets Grade A in no subjects.
(c)  Find the probability that he gets Grade A in two subjects.
(d)  Find the probability that he gets Grade A in at least one subject.
SECTION B - 15 MARKS
In subparts (i) and (ii) choose the correct options and in subparts (iii) to (v), answer the questions as [5]

instructed.

~ ~ ~ ~ ~ ~

(@) The value of p for which the vectors 2i + pj + k and —4i —6j + 26k are perpendicular to each other, [1]

is:

a) — % b) 3
17
C) -3 d) 3
(b)  Find the distance between the planes 2x - y + 2z = 5 and 5x - 2.5y + 5z = 20. [1]
(c)  Find the value of p for which the vectors 3 + 23 + 9%k and i — 2p3' + 3k are parallel. [1]
(d)  Find the coordinates of the foot of the perpendicular drawn from the origin to 2x + 3y + 4z— 12 =0 [1]
a) (20 36 48 b) (24 39 48
2929729 29729729
24 36 48 24 36 49
© (ﬁﬁ%) 9 (EEE)
(e)  Find the vector equation of a plane which is at a distance of 5 units from the origin and its normal [1]

vector is 27 — 33 + 6k.

Find a unit vector in the direction of the vector @ = 7 + 23' + 3k. [2]
OR
Show that (Ei—g) X (Zi—i—g) =2 ((_i X Z) ,Eiandg
L=
. . . . R T _ [bxPQ)| [4]
Show that the distance d from point P to the line | having equation 7 = a + Ab is given by d = ——— where Q

(o]
is any point on the line 1.

OR

-3 . . S . .
= zT intersect and find their point of intersection.

. T _ Y4 xS
Show that the lines 1= 53 = 3 and =

y—2 2+3 d z—2 ygﬁ

Find the area under the given curves and given lines: y = xZ, x = 1, x = 2 and X - axis. [4]

SECTION C - 15 MARKS

In subparts (i) and (ii) choose the correct options and in subparts (iii) to (v), answer the questions as [5]
instructed.
(@)  If C(x) and R(x) are respectively Cost function and Revenue function, then profit function P(x) is [1]
given by
a) P(x) = R(x)-C(x) b) P(x) = R(x)
¢) P(x) = C(x) + R(x) d) P(x) = R(x) - C(x)
(b)  The value of objective function Z = 2x + 3y at comer point (3, 2) is [1]
a)9 b) 5
c) 15 d) 12
(c)  Find the coefficient of correlation from the regression lines: x - 2y + 3=0and 4x -5y +1=0 [1]

(d)  The total cost and total revenue functions of a commodity are given by C(x) = x + 40 and R(x) = 10x - [1]

0.2x2. Find the break-even point.
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20.

21.

22.

(e)  The demand function for a certain commodity is given by p = 1000 - 15x - X, 0 < x < 25. What is the  [1]

price per unit and the total revenue from the sale of 2 units?
z
50’

price per unit output and x is the number of units of output. If the total revenue is R = px, determine the most

A monopolist has a demand function x = 106 - 2p and the average cost function AC =5 + where p is the [2]
profitable output and the maximum profit.

OR

The total cost function is given by C = x + 2x3 - 3.5x%, find the marginal average cost function (MAC). Also, find the
points where the MAC curve cuts the x-axis and y-axis.
The following table shows the mean and standard deviation of the marks of Mathematics and Physics scored by  [4]

the students in a school:

Mathematics Physics
Mean 84 81
Standard Deviation 7 4

The correlation coefficient between the given marks is 0.86. Estimate the likely marks in Physics if the marks in
Mathematics are 92.
Two tailors A and B, earn Rs 300 and Rs 400 per day respectively. A can stitch 6 shirts and 4 pairs of trousers [4]
while B can stitch 10 shirts and 4 pairs of trousers per day. To find how many days should each of them work
and if it is desired to produce at least 60 shirts and 32 pairs of trousers at a minimum labour cost, formulate this
as an LPP.

OR
A dietician has to develop a special diet using two foods P and Q. Each packet (containing 30 g) of food P contains
12 units of calcium, 4 units of iron, 6 units of cholesterol and 6 units of vitamin A. Each packet of the same quantity
of food Q contains 3 units of calcium, 20 units of iron, 4 units of cholesterol and 3 units of vitamin A. The diet
requires atleast 240 units of calcium, atleast 460 units of iron and at most 300 units of cholesterol. How many packets
of each food should be used to minimise the amount of vitamin A in the diet? What is the minimum amount of

vitamin A?
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()

(i)

(iii)

(iv)

Solution

SECTION A - 65 MARKS

1. In subparts (i) to (x) choose the correct options and in subparts (xi) to (xv), answer the questions as instructed.

(d) A zero matrix of order one
Explanation: {

By definition of skew-symmetric matrix.

(b) 0
Explanation: {

1/2
f@)= [ coswlog(%)dm

_1/2 ¢
1/2 )

f-2)= [ cos(—a)log(+2)de = —f(x)

~1/2

Hence, f(x) is odd function.

®) 2
Explanation: {
We know that,

tan'lx + cotTx =7

We have,

tan! x + tan ! y=47m/5... (1)
Let, cot 'x + cot ! y=k...(2)
Adding (1) and (2)

tan”! x + tan"! y + cot™! x + cot 1 y = 45—” +k...
Now, tan LA +cot P A= g for all real numbers.

So, (tan_1 x + cot! X) + (tan_ly +cot! y)=7...(4)

From (3) and (4), we get,
4r

— + =
S k=m
=k=m- 4?”
=
=k= 5
_ 2z
Explanation: {
Lety =vx
dy dv
= =V + T
. 2002
Question becomes v + x j—; = %
dv 2v+v2 .
de 2

:Edv _ 20+v’—2v

Ed 2d
2 [

%2 =logx + ¢
When x=1 y=2 we get
772”: =logx + ¢
ﬁzlogl—i—c = c=-1
_sz =logx — 1

o 2z
y= 1-log|z|
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V)

(vi)

(vii)

(viii) (b)

(ix)

(x)

@ %

Explanation: {

.. __ 4 _ T

~P(A)=$,P(ANB) =5
PANB) _ T/10 _ 7

- P(B/A)= P(A) 45 8

(©)2"-2
Explanation: {
Given, A =(1, 2, 3,...,n] and B = {a, b}

Since, the number of surjections from A to B = total number of functions from A to B - number of functions from A

toB

whose, images are proper subset of B and total number of functions from a set with p number of elements into a set

with q number of elements = gP.

-+ Number of surjections from A into B = 2" - 2

1/x

@ —

T

Explanation: {
1
Herey =e=

Taking log both sides, we get
log, y = % (Since log ,b® = clog, b)

Differentiating with respect to x, we obtain
d d

19 1 % __ 1 y

Y dx z2 dx z2

1
= — T

d
Therefore, Y

- X e
4

aml._.

—2
V1—z?

Explanation: {

— -1 1
= Y = sec (21271)
1

= secy =

2221

= Cosy= 2x% -1
=>y= cos™ (2)(2 -1)
Put x = cos 6 ,we get

= y=cos™! (2cos? 0 - 1)
= y =cos! (cos 26)
=y=260

But 0 = cos™! x, we get

dy d(cos*1 a:)
= dz dz

=
&y _ o -1
-2 ()
T & e
a+b c—i—d'

C
© e+f g+h
Explanation: {

a c
e g

+bd
f h

For adding the determinants, we need to find the value of the determinants and add them.We cannot apply the method

applicable for matrix addition.

(d) A is false but R is true.

Explanation: {

. 5 —1 2 1 10—-3
Assertion: =
6 124+21 6+ 28

R s R PRt

7 3 4

3 4]16 7

15424 —-3+28
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w2 ) Y

1 2 3 -1 1 0
Reason: Here, [0 1 O 0 -1 1
1 10 2 3 4

[-1+0+6 1-2+9 0+2+12
=|0+0+0 0+(-1)4+0 0+1+40
| -1+04+0 1-140 0+1+0

5 8 147
=10 -1 1
-1 0 1

-1 1 1
and | 0 -1 1 0
2 3 4] [1 1
-14+0+0 -24+1+0 —-3+0+0
=] 0+0+1 0—-1+1 0+0+4+0
24+0+14 44+3+4 64+0+0

-1 -1 -3
=11 0 O
6 11 6
1 2 3 -1 1 0 -1 1 0 1 2 3
Hence, [0 1 O 0 -1 1]#|0 -1 1 0 10
1 1 0 2 3 4 2 3 4 1 10
(XDwe have, f(x) = x2 + 1

Let f1(10) = x. Then,we have,
f(x)=10=x2+1=10=x?=9 = x = +3.
- F110) = {-3,3)

(xii) 2z —3y| |1
1%-1:]
= 2x-3y=1
=x+ty=3
=Xx=3-y
=2B-y)-3y=1
= -5y =-5
=y=1
=x=3-1
=>x=2

(xiiBor not one-one:

1.1, 1.2 € R(domain)

now,1.1 # 1.2 but f(1.1) = f(1.2) = 1 = f is not one-one.

For not onto:

Let % € R (co-domain), but [x] = % is not possible for x in domain.
so, f is not onto.

(xiwgiven: P(A) = 0.8, P(B) = 0.5 and P(B|A) = 0.4
By definition of conditional probability P(B|A) =
= P(ANB)= P(B|A) P(A)=0.32
Now, P(A|B) = %2 = 0.64
= P(A/B) = 0.64

(xvP (Aand B) =P (A).P(B)=0.3 x 0.6 =0.18

2. RHD atx =2 = Rf'(2) = lim;,_,, L2072

P(ANB)
P(4)

. 5—(2+h)—3
= limy, [%}
= limy, o = = limy, o(—1) = —1

f2-h)—-£(2)

And, LHD at x=2 = Lf'(2) = limy,_, —
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:unmgm[ltﬁgﬁzﬂ — limp o = = limy o1 = 1
Thus, Rf'(2) # Lf'(2).
Hence, f(x) is not differentiable at x = 2.
OR

It is given that ay2 =x3
Now, differentiating both sides with respect to x, we get
dy g2
2ay. - = 3x
dy _ 3a?

dx 2ay
Then, the slope of the tangent to the given curve at (am?, am3) is
dy i|
dx (am27am2) o 2a(am3) T 2a2m3 T 2
-1 —2

Then, slope of normal at (am?, am?) = = ==

Slope of the tangent at (am2,am2) 3m

Therefore, equation of the normal at (am2, am3) is given by:

y—am® = ;—T:(:c—amz)

= 3my - 3am® = -2x + 2am?

= 2x +3my - am%(2 + 3m?) = 0

_ l1—tanx
Letl= [ (—Hlog(msz)) dx

Since [ Ldz =log|z| + ¢

We have,I:f(#m) dz ......(>10)

Let x + log (cos x) =t

1-(—sinz) dt
=1+ cos T = E
=1—tanz =L

dz
=(1-tan x) dx =dt
Putting this value in equation (i), we get
— 4
I=[d
I=logl|t|+c

I=log |x + log (cos x)| +

. We have,

2
f(x) = (% — a:) + x3, where x € [-2, 25].
= f'(x) = —2(% -x)+ 3x% =-1+2x + 3x°
At the points of local maximum and local minimum, we must have

f(x)=0=3x+2x-1=0= (3x-1) (x +1)=0=>x =3, -1

The values of f(x) at these points and also at the end - points of the interval are computed as given below.

@=(G+2 =2 e Li(}) = (1-1) +(3) -%

157

f1)= (2 +1)" + (13 = 2 and, £2.5) = (2 — 2.5)° + (25)?= L&

. . 157 . .7
Of these values, the maximum value of f(x) is =~ and the minimum value is -¢

157 .. 7
< and, the absolute minimum = -

Thus, the absolute maximum = 8-

dfxe[-,0]=fx)=x+x+1-Xx+5=6-X

Ifxe[0,5]=f(x)=x+x+1-x+5=x+6

5 0 5
S JOx+ xHL # [x-5) dx = [(6 - x)dx + [(x + 6)dx
—1 1 0

0 5
_[ox? (x+6)°
T 0
=3 te e
OR

Letl= f sin x cos x dx

Now let sin x - t. Then, d (sin x) = dt = cos x dx - dt = dx = dt

cos T
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. Here we need to prove that tan (1 + lcos_1 2) + tan(
a
b

Put sin x = t and dx = C(flstz , we get
— 03 — 3 dt 3 9. sm z
I=[sin®xcosxdx= [t°cosx x L= = [¢3dt = —|—C +C
. _ 2z
. Here we are given that, f(x) = —(1+m2)

Need to prove: f(tan 6) = sin 26
f(tan §) = 2tanf_

1+tan2 [’
= f(tan 0) = fanf [as 1+ tan® 0 = sec? 6]
srn0 sin@
= f(tan 0) = 2 055 08 2@ [astan § = p—r and sec 0 = Cose ]

= f(tan 0) = 2 sin 0 cos 0 = sin 260 [Proved]

b

Let LHS :tan(E + lcos ) —0—tan<— — Leos!

2
Put cos™ ——9:>cosé)— 2

b
0 9
LHS :tan(z + 5) —i—tan(% — 5)
[
2

s 4
1—tan 1 tan 2

1+tan % 1—tan %

0 2
1—tan 3 1+tan 2

2 2
<1+tan i) + (lftan %)

(1—tan &) (1+tan 2)

206
_ 1+tan? y _ 2 _ 2 _2
1—tan2 & cos 6 a/b a
2
= RHS
Hence proved.
. We have,
1 dr = 1 e 2
—dx = | ——drx = ——
f 227+ 3e7+1 f 2 f 2+3e 2 te 2
5727"4» E +1
Lete*=t.
= -eXdx=dt
dt
=dr=—
f 7tdt o _f
24-3t+t2 t2+3t+2

Lett=AQt+3)+u
Comparing the coefficients of like powers of t, we get
22 =1, 3)\+,u—0:>)\=%,and,u=%3
A(2t+3) +u
- f t2+3t+2

_ 243 B 1
= 1= )‘ft2+3t+2dt 'uft2+3t+2dt

By using the respective values of A and w

_ 1 243 3
=I=—3/ PRETITLL 2/ (t+3/2 —(1/2)?
t+5-1
:>I=—%10g‘t2+3t+2’+%>< 11 log 24+
2(;) B3ty
2z T +1
= 1=—1logle ™ + 3" + 2| + Llog| =1 | + C

. According to the question, x = a cos> § and y = a sin> 6

. . d?
We are required to find the value of d—g atf = %
&L

Therefore on differentiating both sides of x and y w.r.t 6 ,we get,
2
d0 = 3acos 9 5 (cost)
=3acos’f- (— sin 6)
= —3acos®#-sinf
d; . d [ .
and d—z = 3asin? 65 (sin 6)
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= 3asin? - (cosf) = 3asin? 6 - cosd
dy ([ dy/do

Now, 2> = (dz /d0)

— 3a sin® §-cos § — —tan6

—3acos? -sinf
Again, On differentiating both sides w.r.t x, we get,

P’y _ 4 _d do
el (—tanf) = — - (tan )
= — Sec2 0 . ﬁ

dz

—1
— —secf- (—) = (;)
3a cos? f-sin @ 3a cos? 6-sin @

. S
At = 5

LT
sin —
6

(ﬂ) I S
)05 ) (a0 2)

1

sa(2)'(2)

OR
We have, y = (sin x)“% X + (cos x)*" *
= y= elog(sinz)“’” + elog(cos z)sine
=y= ecos xlog sinx | ,sin x log cos x

Differentiating with respect to X,

dy _ d ( cosx log sinz 4 (_sinzlogcosz

dz_dz(e )+dz(e )

_ pcoszlogsinz d : sinz logcosz _d_(o:

=e —(coszlogsinz) + e ——(sinzlogcosz)

. cos T . .
= eloglsinz) [cos m%log sinz + logsinz % (cos m)} +elosl

4
sinz dz

COos T

= (sinz) [COS z

= (sin x)°°S X[cot x cos X - sin x log sin x] + (cos x)*" ¥[tan x(-sin x) + cos x log cos X]

= (sin x)°° X[cot x cos X - sin x log sin x] + (cos x)*" X[cos x log cos X - sin X tan x]
10. Read the text carefully and answer the questions:
There are two antiaircraft guns, named as A and B. The probabilities that the shell fired from them hits an airplane are 0.3 and 0.2

whereas in case of the condition probability, we find the reverse probabilities using Bayes' theorem.
(ii) Consider on event E which occurs via two different events A and B. The probability of E is given by the value of total

probability as:
P(E)y=P(ANE)+PBNE)

P(E) = P(A) P(%) N P(B)(%)

(iii)Let P be the event that the shell fired from A hits the plane and Q be the event that the shell fired from B hits the plane.
The following four hypotheses are possible before the trial, with the guns operating independently:

Ei=PQ Ey= PQ,E3= PQ E4=PQ

Let E = The shell fired from exactly one of them hits the plane.

P(E;) = 0.3 x 0.2 = 0.06,
P(E;) = 0.7 x 0.8 = 0.56,

sin .
& [smx%log cosz + logcosx ‘i

(sinz) + logsinz x (—sin w)} +(cosz)sin® [sinm d (cosz) + logcosz x (cosa:)]

respectively. Both of them fired one shell at an airplane at the same time.
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P(E3) = 0.7 x 0.2 =0.14,

P(E4) = 0.3 x 0.8 = 0.24
FE _ FE FE _ E _

P(m)=0r(g)0r(E)-1P(£)-1
P(E) = P(E;) - p(Eil) + P(Ey) - P(E%) + P(Ey).
P(£)+pE0-p(£)
=0.14 +0.24 = 0.38

(iv)By Bayes' Theorem,

B P(Eg)-P(EE)

(5): 3
B pey (L) rE)p( L) rEp( £ ) e p( £ )

— 014 _ 7

T 038 19

NOTE: The four hypotheses form the partition of the sample space and it can be seen that the sum of their probabilities

is 1. The hypotheses E; and E; are actually eliminated as P (EEI) =P (E%) =0

Alternative way of writing the solution:
i. P(Shell fired from exactly one of them hits the plane)
= P[(Shell from A hits the plane and Shell from B does not hit the plane) or (Shell from A does not hit the plane and
Shell from B hits the plane)]

=03 x 0.8+0.7 x 0.2=0.38
i P(Shell fired from B hit the plane N Exactly one of them hit the plane)

P(Exactly one of them hit the plane)
_ P(Shell from only B hit the plane )

- P (Exactly one of them hit the plane )
014 __ 7
0.38 19

OR
Read the text carefully and answer the questions:
A building contractor undertakes a job to construct 4 flats on a plot along with parking area. Due to strike the probability of many
construction workers not being present for the job is 0.65. The probability that many are not present and still the work gets
completed on time is 0.35. The probability that work will be completed on time when all workers are present is 0.80.
Let: Eq: represent the event when many workers were not present for the job;

Ey: represent the event when all workers were present; and

E: represent completing the construction work on time.
(i) P(Ep) =1-P(E;)=1-0.65=0.35

() pEy = p(E,)-P <E£> + P(Ey)-P (f)
= 0.65 x 0.35+0.35 x 0.8

=0.35 x 1.45
=0.51
E
111 ‘Pl —
( )P (E_l) _ P(EI)P(M) _ 0.65x035 _ () 4o
E E E 0.51 '
p(El).p(E1>+P(E2).P<E2)
(v) B\ P(E2)'P(§z) _ 0.35%0.8 _
P(f)‘ B Ty ost 0
R A E)

11. Read the text carefully and answer the questions:
A manufacture produces three stationery products Pencil, Eraser and Sharpener which he sells in two markets. Annual sales are
indicated below:
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Products (in numbers)
Pencil Eraser Sharpener
I 10,000 2,000 18,000
I 6,000 20,000 8,000

If the unit Sale price of Pencil, Eraser and Sharpener are ¥2.50, ¥1.50 and ¥1.00 respectively,Based on the information given
above, answer the following questions:
(i) Let A be the 2 x 3 matrix representing the annual sales of products in two markets.

x Y z
. A=110000 2000 18000
| 6000 20000 8000
Let B be the column matrix representing the sale price of each unit of products x, y, z.

[2.5
S.B=|1.5
!
Now, revenue = sale price X number of items sold
_ {10000 2000 18000 2:5
B [ 6000 20000 8000 ] 1

_ {25000 + 3000 + 18000| [ 46000
15000 + 30000 + 8000 53000
Therefore, the revenue collected from Market I = ¥ 46000

(ii) Let A be the 2 x 3 matrix representing the annual sales of products in two markets.

x Y z
oA =110000 2000 18000
| 6000 20000 8000
Let B be the column matrix representing the sale price of each unit of products x, y, z.

[2.5
S.B=|15
!
Now, revenue = sale price X number of items sold
_ [10000 2000 18000] ig
6000 20000 8000 1
_ 25000 + 3000 + 18000 _ 46000
15000 4 30000 + 8000 53000

The revenue collected from Market IT = ¥ 53000.

(iii)Let C be the column matrix representing cost price of each unit of products x, y, z.

2
Then,C=| 1
0.5
.. Total cost in each market is given by
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_ | 10000 2000 18000
6000 20000 8000

[ 20000 + 2000 + 9000 ] [31000]

12000 + 20000 + 4000 36000

Now, Profit matrix = Revenue matrix - Cost matrix

_ 146000 31000 | [ 15000

- [53000] B [36000] [17000]

Therefore, the gross profit from both the markets = ¥ 15000 + ¥ 17000 = ¥ 32000

12. The below figure obtained by the given information

Let the coordinate of the point P is (x, y). It is given that, P is mid-point of AB.
So, the coordinates of points A and B are (2x, 0) and (0, 2y) respectively.
.. Slope of AB= i

2z—0 =z
Since, the segment AB is a tangent to the curve at P.
T
.. dﬁ i T
By _ _de
=5 =%

On integrating both sides, we get

logy = —logz + logc

logy = log % ..(0)

Since, the given curve passes through (1, 1).

. logl =log %
= 0=1logC
=C=1
clogy = log%
=y=1
=szy=1

OR
Given, (x% + xy)dy = (x% + yz)dx

dy w2+y2) .
- Z_ (TW ........... (i)

This is a homogeneous differential equation.

On putting y = vx = Z—z =v-1+ x% in Eq. (i), we get,

2 2,002
v+ x@ _ (;1: +veT )
dz z24z-zv
dv 1402 o 14+0? —v—v? 1w
= xdm T 14w v= 1+v T 1tw
14 1
(—v) dv = =dx
1-v T

On integrating both sides, we get
f (ig)dv: f%dw
= [ [71 + ﬁ} dv =log|z| + logC

= -v-2log(1-v)=log|x|+logC
= -v=2log(1-v)+log|x|+logC

= -v=log(1 - v)? + log {C [x|} [. log m + log n = log mn]
= -v = log{C[x|(1-v)?}

= Clz|(1- %)2 =e Ve[ v= %}‘ (i1)

On putting x = 1 and y = 0 in Eq. (ii), we get
C-1(1-0)=¢
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13.

14.

=C=1

Thus, the required solution is
2l(1— %) =eve

= (z-y)?=|elev”
AB =2x; BC=2y

In AABC,

(2x)%+ (2y)* = (20)*

= 4x2 + 4y2 = 400

= x2+y2=100..()

P=4x+4y=4x+4-4/100 — z2
P 4

. . T o .
s 4 = 0 [from (i)]

:>x=5\/§cm

10

C
A

A\\\_L_/;

VT e A .
42p 100—22
o 10022
_ 74><1003 <0
(100—22) 2

Hence, perimeter is maximum, when x = 5\/§
-~y = 5v/2 [from (i)]

= X=y

.. ABCD is square of side 104/2 cm

OR

V=R’ H
= %ﬂ’RQ. (r+z)
= %w. (r* —a®)(r+a) [~ R*=r" — 27
Z—: = %ﬂ' [(r* — 2?)(1) + (r + z)(0 — 22)]
Z—z = %7‘(‘ [r2 —z? — 2rz — 2:[;2}
= %ﬂ' [r2 —2rx — 3x2]

%ﬂ' [r2 —3rz +re — 3:02]
= %w[r(r —3z) + z(r — 3z)]
= 37[(r — 3z)(r + )]

For critical points let 2—; =0

r=3x

gz:x 1

s =737[0—2r— 6z
%L:T %71' [—27‘—6>< ﬂ
= %71'[—47‘]

= - tive maximum
Altitude =1 + x

_r
—3+r
— 4r

3
Read the text carefully and answer the questions:
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Mr. Ajay is taking up subjects of mathematics, physics, and chemistry in the examination. His probabilities of getting a grade A in
these subjects are 0.2, 0.3, and 0.5 respectively.

(i) P(Grade A in Maths) = P(M) = 0.2
P(Grade A in Physics) = P(P) = 0.3
P(Grade A in Chemistry) = P(C) = 0.5
P(Grade A in all subjects) = P(M N P N C) = P(M)-P(P)-P(C)
P(Grade A in all subjects) = 0.2 x 0.3 x 0.5=0.03
(ii) P(Grade A in Maths) = P(M) = 0.2
P(Grade A in Physics) = P(P) = 0.3
P(Grade A in Chemistry) = P(C) = 0.5
P(Grade A in no subjects) = P(M N P N C) = P(M) - P(P) - P(C)
P(Grade A in no subjects) = 0.8 x 0.7 x 0.5 =10.280
(iii)P(Grade A in Maths) = P(M) = 0.2
P(Grade A in Physics) = P(P) = 0.3
P(Grade A in Chemistry) = P(C) = 0.5
P(Grade A in 2 subjects) = P(M N PN C)+ P(PNCNM)+P(MNCNP)
P(Grade A in 2 subjects) =0.2 x 0.3 x 0.5+ 0.3 x 0.5 x 0.8 +0.2 x 0.5 x 0.7=0.03+0.12 + 0.07 = 0.22
P(Grade A in 2 subjects) = 0.22
(iv)P(Grade A in Maths) = P(M) = 0.2
P(Grade A in Physics) = P(P) = 0.3
P(Grade A in Chemistry) = P(C) = 0.5
P(Grade A in atleast one subject) = 1 — P(grade A in no subject) =1 - P(M N P N C_')
P(Grade A in atleast one subjects) =1 — 0.280 = 0.72
SECTION B - 15 MARKS
15. In subparts (i) and (ii) choose the correct options and in subparts (iii) to (v), answer the questions as instructed.
H ®3
Explanation: {
3
(ii) We need to find the distance between the given two planes,2x - y + 2z = 5 and 5x - 2.5y + 5z = 20.
Now, 2x -y +2z =5
2x -y +2z-5=0...01)
=5[x - 0. 5y + z] = 20 ( simplifying it)
= T — %y +2z2=4
and 5x - 2.5y + 5z = 20
=2x-y+2z-8=0...(ii)
Clearly, planes (i) and (ii) are parallel.
.".Distance between two parallel planes,

do—dy —8-(=5)
\/a2+b2+cz \/(22+(—1)2+22
[:dy=-8,d1=-5,a=2,b=-1andc=2]

—8+5

_ Bl -1 =
= |75l =l =1 -11=1
(iii)37 + 25 + 9%k and 7 — 2pj + 3k are two parallel vectors, so their direction ratios will be proportional.
% _ % -9, 2 _3
—2p 3 —2p 1
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16.

17.

$—6p:2ép:%6:>p:—

) (©(%,%,%)

Explanation: {

W=

Direction ratio’s of the line are ( 2, 3, 4).

Therefore, the equation of the line is:
20 _ ¥y 0 _ 220 _ 4

2~ 3 T T4 —
Thus, the coordinates of any point P on the above line are P ( 2, 3\, 4\ ).
But, this point P also lies on the given plane: 2(2A) + 3(3\ ) + 4(4A) - 12 =0.
=>200=12=2=2

Therefore, the coordinates of the foot of perpendicular are given by: (2 X 2 3x 2 4x

29 297
(V) Here 7 = 27 — 33 + 6k, then

In| =+4+9+36=1/49

= 7 units
~_om 27 3% 6%
n= \ﬁ|_7l 7]+7k

So, the required equation is

F.(gz_g3+g;;):5

Wehave,a =1+ 2j+ 3k = |a| = /1> + 22 + 32 = V14 .

Unit vector in the direction of @ is given by

&:%:ufg%):&%i+j%j+j%@'
OR
LHS = (4—3) X (&+Z)
—axat+axb-bxa—bxb
=0+axb-bxa—0[axa=bxb=0]
—axb+axbaxb=—bxad
=2(a x b)
Let PM be perpendicular from P to line 1 and Q be point on it such that PQ makes an angle 8 with 1

] -
[ b
.,?f,ﬂ

In right triangle PMQ, we have

sing= 2%

= d = PQ sin @ [by cross multiplication ]
5 - N
= d|b| = | PQ||b| sin 8 [Multiplying both sides by |b] ]
- - —
= djb| = |b x PQ|

- - —
['. b is parallel to line /. So, the angle between b and P() is also 6]

OR

The coordinates of any point on the first line are given by
T y—2 z+3 — )\

1 2 73

=x=A

y=2A+2

z=3\-3

The coordinates of a general point on the first line is
(A 22+ 2,30 = 3)

12
29

e i e s o e S S S S S -



¢ N NN N EN BN S S B SN SN D SN SN D S SN B S S D S S D S S S S S S S S S S S S S S S B S SR D SR SR B S S D S S S S

18.

19.

And the coordinates of any point on the second line are given by

z-2 _ y=6 _ 2-3

2 T 3 T 4 T H

= X=2u+2

y=3u+6

z=4pu+3

The coordinates of a general point on the second line are

(2p+2,3n+ 6,4+ 3)

If the lines intersect, then they have a common point. So, for some values of A and p we must have
A=2u+2,22+2=3u+6,3A—-3=4u+3

=A—-2u=2 ...(00)

2\ —3u=4 ...(i0)

3A—4pu =06 ...(iii)

Substituting A = 2 and p = 0 in (iii), we get

LHS =3\ —4pu

=3(2) - 4(0)

=6

= RHS

Therefore A = 2 and p = 0 satisfy the third equation, the required given lines intersect at (2, 6, 3).

Equation of the curve (parabola) is
y=x2..()
(]
X —
| |x= 2
w.'.’- 1
1"!
Required area bounded by curve (i), vertical line x = 1, x = 2 and x - axis
2
=|[ydz
1
2
= f z?dx
1

17 .
— 3 = 3 squnits
SECTION C - 15 MARKS

In subparts (i) and (ii) choose the correct options and in subparts (iii) to (v), answer the questions as instructed.

@ (@ P =RE)-CK)
Explanation: {
P(x) =R(x) - C(x)
(i) (d)12
Explanation: {
Z=2x+3y
7(3,2)=2x3+3x2
=6+6=12
(iii)Let the line of regression of y on x be
x-2y+3=0
=2y=x+3
=y=%+ %
by =1
Let the line of regression of x on y be
=4x-5y+1=0
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= 4x=5y-1

x=3x 1

Hence, our assumption of regression equation is correct.

. = é:
..r—\/; 0.79

(iv)The break-even points are given by C(x) = R(x)

Now, C(x) = R(x)

= x + 40 =10x - 0.2x>
= 0.2x2-9x+40=0
= 2x%-90x +400 =0

= x2-45x +200=0
= (x-40) (x-5)=0
= x =5, 40

Hence, the break-even points are x = 5 and x = 40

(v) Let R(x) be the revenue function. Then,
R(x) = px
= R(x) = 1000x - 15x% - x>
When x = 2, we get
p=1000-15 x 2 - 22 =966 and,
R=2000-15 x 4-8=1932

20.x =106 - 2p

p=1(106 — )
Revenue, R = px
_1

=53x- &

— €T
AC=5+ %
C=AC(xx)

— T

= (5+ %)ax
2

— €T

=5+ £

P = Revenue - cost
13(2z)

X = 13;35 = 46.1538

d2p (13)?
dz? 25

Profit is maximum at X = 46 units
. E 2

Profit = 48x - 55 L

When x = 46

Profit = 48 x 46 - é—z X 46 x 46
_ 27508

= 2208 - 20

= 2208 - 1100.32

=Rs 1107.68

. . ap . .
B negatlve simce —— 1S negatlve
dx2

Given, total cost function,

C(x) = x + 2x3 - 3.5x2

OR
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Here, AC' = %

=1 +2x%-3.5x
=2x2-35x+1

=4
MAC = —~(AC)

0y =7,04=4
andr = 0.86

0,
. i Y
Sobyp =1 —

Oz

y-y :byx(x-’f)

Putting x = 92,

=1 x+2x3-35x%)

=4 (222 - 352 +1)

= MAC=4x-3.5

Since, MAC is linear, it is a straight line.

= It will cut x-axis at (0.875, 0) and y-axis at (0, -3.5)
21. Given, x = 84,y =81

=0.86 X 7 =0.49

.". Regression equation of y on x

= y-81=0.49(x - 84)
= y-81=049x - 41.16
= y=0.49x + 39.84

y = 45.08 + 39.84 = 84.92
Hence, the likely marks in Physics are 84.92.

We know that, marginal average cost (MAC) is

22. According to the given situation , the given data can be tabularised as following

Tailor A Tailor B Minimum Total No.
No. of Shirts 6 10 60
No. of Trousers 4 4 32
Wage Rs 300/day Rs 400/day

3x + 5y > 30

x+y=8

400y

z = 300x + 400y

So, the given L P.P. is designed as

subject to the constraints

122 + 3y > 240 (constraint on calcium), i.e. 4= + y > 80
4z + 20y > 460 (constraint on iron), i.e. x + 5y > 115
6x + 4y < 300 (constraint on cholesterol), i.e. 3z + 2y < 150

situation and the variables cannot take negative values.

x>0,y>0,3x+5y>30andx+y > 8

given problem is as follows: Minimise Z = 6x + 3y (vitamin A)

per day is 60. The inequality representing the information is given as
.. 6x + 10y > 60 =-( shirt constraint) ( dividing by 2 we get)

Given that the minimum number of trousers that can be stitched per day is 32.
.. 4x + 4y > 32 = (trouser constraint) ( dividing throughout by 4 we get

...... (iii)

Let tailor A and tailor B work for x days and y days, respectively.Given that the minimum number of shirts that can be stitched

.. x > 0,y > 0 ( non negative constarint which restricts the feasible region in the first quadrant only , since it is real world

Let z be the objective function representing the total labour cost. Hence the equation for the cost function is given as z = 300x +

Let x and y be the number of packets of food P and Q respectively. Obviously £ > 0,y > 0 . Mathematical formulation of the
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z>0,y>0 ... (iv)

Let us graph the inequalities (i) to (iv).

The feasible region (shaded) determined by the constraints (i) to (iv) is shown in Figure and note that it is bounded.
%

N

61

(0,23)_ 40 + (15, 20)

N(40, 15)

60 80 100 120

¥ x+5=115
dx+y =80 3x+ 2y =150
The coordinates of the corner points L, M and N are (2, 72), (15, 20) and (40, 15) respectively. Let us evaluate Z at these points:
Corner Point 7= 6x + 3y
2,72) 228
(15, 20) 150 Minimum
(40, 15) 285

From the table, we find that Z is minimum at the point (15, 20). Hence, the amount of vitamin A under the constraints given in the
problem will be minimum, if 15 packets of food P and 20 packets of food Q are used in the special diet. The minimum amount of
vitamin A will be 150 units.
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