ISC SEMESTER 2 EXAMINATION
SAMPLE PAPER - 4
MATHEMATICS

Maximum Marks: 40
Time allowed: One and a half hour
Candidates are allowed an additional 10 minutes for only reading the paper.

They must Not start writing during this time.

The 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

All working, including rough work, should be done on the same sheet as, and
adjacent to the rest of the answer.

Mathematical tables and graph papers are provided.

Section-A

Question 1.
Choose the correct option for the following questions.

G Ifl= j45|x—5|dx,thentheva1ue of Iis :

5 49 1
(a) 1 (b) 0 (c) > (d) >
(i) If P(B) = % ,P(A) = % and P(A UB) = %, then P(A/B) + P(B/A) equals :
1 7 5 1
(a) . (b) o (c) D (d) 3

a b
cos” x cos’ x .
+c¢, where, a and b are integers, then the values of 4 and b are :

(iii) If | sin® x cos* x dx =
a

@ 1,1 (b) 5,7 (c) 7,5 (d) None of these
- S . ay\* , 4%y
(iv) Find the sum of the order and degree of the differential equation y = x TIr + 2
(@ 0 (b) 1 (© 2 (d) 3
(v) Three numbers are chosen from 1 to 20. Find the probability that they are consecutive.
3 18
1 b) 0 — d) —
(@) (b) © 150 @ 5
(vi) If [ x sin x dx = — x cos x — a; then a is equal to:
(a) sinx+c (b) cosx+c¢ (c) —sinx+c¢ (d) None of these
Question 2.
dx

1
Evaluate : J. .
0¥ e ¥

OR
Evaluate : j sin® x cos? x dx.



Question 3.
Solve : y dx — (x + 2y?) dy = 0.
OR

Solve the differential equation (1 + x?) Z—y = 4x? — 2xy.
x

Question 4.
J-n/z sin® x

3 3

——dx=
0 sin” x+cos” x

Question 5.

Three persons A, B and C shot to hit a target. If in trials, A hits the target 4 times in 5 shots, B hits 3 times
in 4 shots and C hits 2 times in 3 shots. Find the probability that :
(i) Exactly 2 persons hit the target
(ii) At least 2 persons hit the target.
OR
Bag A contains three red and four white balls, bag B contains two red and three white balls. If one ball
is drawn from bag A and two balls from bag B, find the probability that :
(i) One ball is red and two balls are white.
(ii) All three balls are of the same colour.

Question 6.

1+sinx
Evaluate Jex[ s :|dx.

1+ cosx

Question 7.

The compressors used in refrigerators are manufactured by three different factories at Pune, Nasik and
Nagpur. It is known that the Pune factory produces twice as many as compressors as the Nasik one, which
produces the same number of compressors as the Nagpur one (during the same period).
Experience also shows that 0-2% of the compressors produced at Pune as well as Nasik are defective and so
are 0-4% of these produced at Nagpur. A quality controller chooses a compressor and finds it is a defective
one. What is the probability that it was produced at Nasik ?

Question 8.

Evaluate : J.fi; log (sin x + cos x) dx.

OR
Prove that : [ al - dx = ﬂ(TF — %) .
0 1-cosasin x sin o
Section-B
Question 9.

Choose the correct option for the following questions.

(i) The equation of the plane parallel to the lines x —1 =2y —5=2z and 3x = 4y — 11 = 3z — 4 and passing
through the point (2, 3, 3) is :

(@)x—-4y+2z+4=0 B)x+4y+2z+4=0 ()x—-4y+2z-4=0 (d)2x+y+3z-6=0
(ii) Write the equation of a plane which is at a distance of 5./3 units from the origin and the normal to
which is equally inclined to coordinate axes :
(@ x+y+z=1 (b) x+y+z=15 () x+y+z=53 (d) None of these
Question 10.

Find the equation of the plane passing through the point (2, — 3, 1) and perpendicular to the line joining
the points (4, 5, 0) and (1, -2, 4).

Question 11.

Using integration, find the area bounded by the tangent to the curve 4y = x> at the point (2, 1) and the lines
whose equations are x = 2y and x = 3y - 3.



Section-C

Question 12.

Choose the correct option for the following questions.
(i) The two lines 4x + 2y — 3 =0 and 3x + 6y + 5 = 0. Then the correlation coefficient between x and y is :

(a) % (b) —% (c) i% (d) None of these

(ii) For the given lines of regression, 3x — 2y =5 and x — 4y =7, find regression coefficients b, and b,

(a) %/% (b) %'i (0) %,% (d) None of these
Question 13.
216

If bxy = 5 x =25.6 and Q =17.2, then find the value of x for y = 19.

Question 14.

A dealer wishes to purchase a number of fans and sewing machines. He has only X 5,760 to invest and has
space for at most 20 items. A fan and sewing machine costs ¥ 360 and ¥ 240 respectively. He can sell a fan
at a profit of ¥ 22 and a sewing machine at a profit of ¥ 18. He can sell whatever he buys, how should he
invest his money in order to maximise his profit ?

I 3 Answers

Section-A
Answers 1.
) 1

Explanation :

?|x—5|dx = [~(x=5)dx
4

4

5
='|.(5—x)dx

4

_ B
_ 5x_x_}

L 2 14

_ 5x5—ﬁ]—[5x4—%]
i 2 2

- 25—§]—[20—E]
2 2

i) (b) %



Explanation :

Given :

We know,

=

Now,

(i) (¢)7,5

P - 2, pm)= 2 PaUB) =2
P(A U B) =P(A) + P(B) - P(A N B)
3 - z+i—P(AmB)
5 5 10
P(A N B) =%_§=%
P(ANB)  P(ANB)
P(A/B) + PB/A) = ~pgs * — peay
_ P(AmB)(LJrL)
P(B) P(A)

1(10 5)
=—| —=+=
10\3 2

_i(ﬁ)_l
“10\6 /) 12

Explanation :
Let I =] sin®x cos* x dx
=] sin? x. cos* x (sin x dx)
=] (1= cos? x) cos* x (sin x dx)
Let cosx =t

= —sinxdx =dt

or sinx dx =—dt

(iv) (d)3

Explanation :

I=]1-8)t(-db)
=—J(t* - 1) dt
=[(t° - ) dt

P
= ———+c¢
7 5

cos” x  cos’ x
7 5

COS7 X COS5 X yc = cos” x COSb X

7 5 a4 b
=a=7,b=5

Order of the given differential equation is 2.
Degree of the given differential equation is 1.
. Sum of order and degree of the given D.E.=2+1=3.

3
(9 159



Explanation :

Total number of ways of choosing three numbers from 1 to 20 = 2°C,

_ 20 x 19 x 18
Ix2x1
o n(S) = 1140
Three consecutive numbers from 1 to 20 = {(1, 2, 3), (2, 3, 4), (3, 4, 5), ..., (17, 18, 19), (18, 19, 20)}
n(E) =18

Required probability = mE)_ 18 _ 3
n(S) 1140 190
(vi) (a) sin x + ¢

Explanation :

[xsinxdx =1
Using integration by parts

d
I = x|sin x dx— [—xx sinxdx]dx
J J| 0]
=—x cos x — [ (- cos x) dx
=—XCosSXx+sinx+c
R a=sinx+c
Answer 2.
1
Let 1=J' _dx
0 X e >
1 d 1 x
I:J-o xl :Io 2: dx
eX 4 e** +1
e](
Let e* =
‘ e dx =dt

Whenx =0,7=1
Whenx =1t =¢

1=je 1 dt = [tan=1¢]]

14241
= [=tan 'e—tan"'1
= I=tan-le-= Ans.
OR
Let I= jsin3 x cos? x dx

I= I sin? x. cos? x sin dx

I= J.(l—cos2 x) cos? x sin x dx

Letcosx=t
= —sin x dx = dt
I=-[@a-)rat

- —_[tz dt+jt4dt

-3 5 —cos3 x  cos® x
I=—+—+c= + +c. Ans.
3 5 3 5




Answer 3.

Given : ydx—(x+2y%) dy =0
= ydx = (x +2y%) dy
o dx _x+2y* _x 2y
dy y y
= d—x—f =2
ay y 7

Comparing with Z—x +Px = Q(y) , we get
Y

1
P=__/Q =2
y (y) =2y

[Py [-Lay »
IF = e =e Yy = eilogy — elOgy

IF. =y '=

- Solution of differential equation is
x x LE. = [ LF. x Q(y) dy

= £=Il-2ydy:_[2dy
Yy Yy
= X =2y+c
Yy
= x =217 +cy. Ans.
OR

Given differential equation is,

(1 +x2)g—y = 4x? - 2xy
X

dy 4x? 2xy
dx 1+x% 1+x2

dy N 2xy 4x°

or
dx 1+x% 1+x

2

This is of the form Z—y +Py=Q
b

h p 2x 40 4x?
where, = and Q=
1+ x? 1+ x?
Thus, the solution of given differential equation is,
yxLE =[(QxLE)dx+c
Where, LF. =l Pdx
2x
- EJ 1+22 dx
f'x)
= plog (1+%) [ dx =log[f(x)]+c
¢ J f)

=1+x?



4x?
x 1+x2 = [
( ) J. 1+x2

><(1+x2):|dx+c

= (1+x%)y =[4x?dx+c
3
= 1+ xz)y = 4%+c Ans.
Answer 4.
.3
/2 sm- x
Let ————dx: =1 (i
¢ '[0 sin® x + cos® x ®
. b b
Using property L flxydx = .[u fla+b—x)dx
Herea=0,b= ki
2
3
. (T
e |3
I= dx
ol o
sinf ——x || +[cos| ——x
2 2
3
_ Jn/2 coSs™ X i (i)
0 cos® x+sin® x h
Adding equations (i) and (ii)
.3 3
/2| sIn” X +Cos” X /2
2 = ——— |dx = dx
’[0 (sin3x+cos3x] '[0
= 21 = [x]§/? =(E—o)
2
I= T Ans.
4
Answer 5.
Given : P(A) = 4 P(B) = 3 and P(C) =
' 57707 4 3
P@A) = 1 P(B) = 1 and P(C) = 1
5 4 3
(i) P(Exactly 2 persons hit the target) = P(A).P(B).P(C) + P(A).P(B).P(C) + P(A).P(B).P(C)
-GIEGFEEIE-GIE)E)
\5){4)\3 5/)\4)(3
1 2 1
5 15 10
_6+4+3 13
30 30
. . 13
Required probability = 20 Ans.

(ii) Probability at least two persons hit the target

= Probability of 2 persons hit the target
+ Probability all persons hit the target



_13
= 55 + P(A)PB).PO)

13 4 3 2

= —+—-X—X=
30 5 4 3

13,2
30 5

B>
30 6

Required probability = % Ans.
OR

Bag A contains 3 red and 4 white balls

Bag B contains 2 red and 3 white balls
(i) Probability (one red ball and two white balls)

= P(one red ball from bag A and 2 white balls from bag B)
+ P(one white ball from bag A and one red and one white ball from bag B)

3 3C, 4 2C %3¢
==X + =X
7 3C, 7 >C,
3 3 4 2x3
==-X—+=X
7 10 7 10
=2+%=§ Ans.
720 70 70

(ii) Probability all 3 balls are of the same colour
= Probability (one red ball from A and 2 red balls from bag B)

+ Probability (one white ball from bag A and 2 white balls from bag B)
3_2C, 4 3G,
Xt =X =
7 °C, 7 °C,

3.1 4_3
—X—+=-X—
7 10 7 10

3 12 15

= — 4+ — = —

70 70 70

Required probability = % Ans.

Answer 6.
1+si
+sinx :I g

. X
Consider, Je |: 1+ cosx

~ Jex (1+sin x)(1—cosx)
B (1+cosx)(1—cosx)

Jex(l—cosx+sinx—sinxcosx) i

1-cos? x

X

e
=_[ 5 [1 - cos x +sin x — sin x cos x] dx
sin- x

= [ e*.cosec? x dx — | ¢. cosec x. cot x . dx + | ¢“.cosec x dx — | ° . cot x. dx
On integrating by parts
=¢".[cosec® x.dx—[e*. (- cotx).dx —e*.[-cosecx. cot x. dx
—[e*. cosecx . dx +]e*. cosec x . dx — [¢* cot x. dx.
=¢*. [ cosec® x. dx + [ ¢* cot x dx +¢* . cosec x — | ¢* cosec x . dx
+] e cosecx.dx—[ e cotx.dx
=¢". (- cotx)+e* cosecx+c
Where c is constant of integration.



=¢* [cosec x — cot x] + ¢ Ans.
Answer 7.
Let factory at Nasik manufactures x compressors.
" number of compressors manufactured at Pune factory = 2x
and number of compressors manufactured at Nagpur factory = x

Probability (compressor is manufactured in Nasik) = f

x
1
P(E,) = —
E) =
s . . 2x
Probability (compressor is manufactured in Pune) = y
x
1
P(E,) = =
() = -
Probability (compressor is manufactured in Nagpur) = %
X
1
P(E;) = —
(Es) = 7
Let A be the event that the compressor is defective
0.2
P(A/E;) = 0.2%=
(A/E) 100
0.2

P(AJE,) = 0.2% = ——
(A/E) 100

04
P(A/E;) = 0.4% = —
(A/Ey) 100

Required probability,
P(E,).P(AJE))
P(E,).P(A/E,) + P(E,).P(A/E, ) + P(E;).P(A/E;)

1_02

Xi
4 100
102 1_02 1_ 04

X =X —— = X ——
4 100 2 100 4 100

P(defective compressor is from Nasik) =

_ 0.2
02+04+04
_02_2 1
1 10 5
Required probability = % or 20%. Ans.
Answer 8.
n/4 .
Let I = J_ ” log (sin x + cos x) dx
/4 1 . 1
= I= _n/4logx/5(ﬁsmx+ﬁcosx)dx
= I= Ji;log\/E(sinxcos%stingcosx)dx
4
= I= Jf;/4logﬁsin(x+g)dx
4 4
= I= J‘fi/4log\/§dx+fi/4log sin(x+g)dx
_ /4 /4 ) b
= I [xlog\/E]_M+J-_n/410gs1n(x+z)dx

= I= glog\/z+inj4logsin(x+g)dx



Let x+E =t
4

dx = dt
When x:—gthent:0

When xzﬁthent:E
4 2

T /4 .
I:_
410g2+j0 log sin t dt
e b
= I=—log2—-—log?2
4 B°T 08
I=—Elog 2. Ans.
4
OR
Let I=J‘n;.dx
0 1-cosasinx
T T —X
= dx .. [ _
- I IO 1 - cos a sin (T - x) [ J.Of(x)dx—jf(a—x)dx]
T T—X
=| ——dx
- I jO 1-cos asin x
T T b X
= I '[0 1 - cos o sin x JO 1—cosasinxdx
= R L S
0 1-cosasin x
N 21=njn dx . =nJ—n dx
0 1-cos o sin x 0 2 tan x/2
l-coso. —————
1+ tan? x/2
[ (1+tan2x)
= 21=7tj 2 dx
0 X X
1+ tanZ = — 2 tan = cos o
2 2
i seczg
= 21=nj0 - —dx
1+tan27—2cosoctan§
Let tan£=t
2

= lseczfdx =dt
2 2

When x=0,t=0
When x=mx, t = o

N S
0 1+t2 —2tcoso
oo dt
= I=n
-[0 t2 — 2t cos o, + cos? o+ 1 — cos? o
oo dt
= I=nj -
0 (t—cos a)? + (sin )2
. -
= I=n— [tan‘lﬂ}
sin o sino
__" -1 -1
= I=— [tan oo — tan (—cotoc)]
sin o

T b4 _q
= I1=— —+tan™* (cot )
sina \ 2




= I= T tantan| E-a
sino | 2 2

I ( T T )
= I= —+—--0
sinaa\2 2
= I= .n (T — ).
sin o Hence Proved.
Section-B
Answer 9.
(D (@)x-4y+2z+4=0
Explanation :

x —4y + 2z + 4 =0 satisfy the point (2, 3, 3).
(i) ()x+y+z=5{3

Explanation :

Normal of the plane is equally inclined of coordinate axes i.e., o= =1.
" cos? o+ cos? B+ cos’y =1
2 2 2

= cos“ o+ cos“a+cos”a =1
1
cosa=ﬁ
1
= cosoc=cos[3=cosy=ﬁ
b 1
or a= —c—\/g

Equation of the plane passing through origin and perpendicular distance from origin is 5+/3 units.
a(x —x1) +b(y —yy) + c(z - z) =d

1 1 1
= ﬁ(X—O)JFﬁ(?/—O)JFﬁ(Z_O) - 53

x+y+z =15
Hence equation of the plane is x + y + z = 15.
Answer 10.
The general equation of a plane is,
a(x—x9)+b(y-yy) +c(z-z)) =0
So, the equation of the plane passing through (2, -3, 1) is,
a(x—2)+b(y+3)+c(z—-1) =0 (1)
The direction ratios of the line joining the points (4, 5, 0) and (1, -2, 4) are (1-4,-2-5,4-0)
ie, (-3,-7,4).
Since, the plane is perpendicular to the line whose direction rations are — 3, =7 and 4.
So, direction ratios of the normal to the plane are — 3, -7 and 4.
Putting these values in equation (i), we get
-3(x-2)+(-7)(y+3)+4(z-1) =0
-3x+6-7y-21+4z-4 =0
-3x-7y+4z-19 =0

/Y



or 3x+7y—-4z+19 =0

which is the required equation of plane.

Answer 11.
Given curve is, 4y =x?
Differentiate w.r.t. x, we get
d
4 oy
dx Y
N
B \C
AN
>+ I
X' <€ 3 6 > X

4
v
d
L ALQ 1), @y _2_2_4
dx x 2
Equation of the tangent at (2, 1),
y-1=1(x-2)
= y=x-1

Intersection point of lines y =x — 1 and x =2y is A(2, 1).
Intersection point of lines y =x — 1 and x = 3y — 3 is B(3, 2).
Intersection point of lines x = 2y and x = 3y — 3 is C(6, 3).

ar (AABC) = J;(x_l)dx+J36(x+3)dX—J26§dx

3
5] sl5 el l5]
=|—-x| +=|—=—+3x| —=|—=—
2 b 3L 2 5 2L 21
=[2—3—2+2]+l[18+18—2—9]—1[36—4]
2 3 2 4
3 15 32
:_+___
2 2 4
=9-8=1

Required area = 1 unit.

Section-C
Answer 12.
. 1
G (b) - 5

Explanation :

Given : 4x+2y-3 =0
= dx=-2y+3

Ans.

Ans.



e X:_l +§
277
1
bxyz—E
Also, 3x+6y+5=0
6y=-3x-5
_1x 5
Y727 6
1
byx:_E
-1 -1 1
r==I bxyxbeZi 7X7:i§
by, <0,b,,<0
r<0
1
1/‘=__
2
. 12
ii) (a) —, =
()()4 3
Explanation :
Given : x—4y =7
= 4y =x-7
e =lx_z
YTaNTy
1
byx=Z
Also, 3x-2y=5
= 3x=2y+5
- 2,42
*=3773
2
bxy=§
2 1 1
r= bxyxbyx= EXZ_ g
r<1l
H b -1
ence, = g
2
and bxy=§
Answer 13.
Regression equation of x on y
xX—X =bxy(]/_]7)
216
= x =256 = o Y =17.2)



216 172216

- x= YT T g 0

= x =2.227y - 38.30 + 25.6

= x =2.227y -12.70

When y =19

= x =2227 x19 -12.70

= x =42.31-12.70

= x =29.61 Ans.
Answer 14.

Let he purchase x units of fan and y units of sewing machines.
Object : To maximise profit

Z =22x + 18y
Constraints : 360x + 240y < 5760
or 3x+2y <48
x+y <20
x=0,y=0
3x +2y =48 x+y=20
0 16 8 x 20 0 10
24 0 12 y 0 20 10
Y
i
On X-axis : 1 cm =4 units
=28 On Y-axis : 1 cm =4 units
—24
)
<+
= 20@Q AR X %)
A\Y
16 2
i ?-7 1 B (8, 12
— 8- 7 X
et 4 /
O ‘Lll‘ EEREE ‘é‘ EEETEEEY ‘_‘: 24028 X
The shaded region is the required feasible region.
Z =22x + 18y
At A(0, 20) Z =22x0+18 x 20 =% 360
At B(8, 12) Z =22x8+18x12=%392
At C(16, 0) Z =22x16+18 x 0 =% 352
Hence, profit is maximum when he purchased 8 units of fan and 12 units of sewing machine. Ans.

aa



