CBSE SAMPLE PAPER - 07
Class 12 - Mathematics
Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

1. This Question paper contains - five sections A, B, C, D and E. Each section is compulsory. However, there are
internal choices in some questions.

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.

3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.

5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.

6. Section E has 3 source based/case based/passage based/integrated units of assessment (4 marks each) with sub

parts.
Section A
1. [,/T5dzisequal to [1]
a)sin”! |\/z — /z(1—z)] + ¢ b) lim ™ (y/z(1 - z)) + C
osin~!yz— Jz(1—z) +c d)sin! \/z + ¢
2. The Cartesian equations of a line are % = % = % What is its vector equation? [1]
a) none of these b) 7 = (20 + 35 — 2k)+A(2i — j + 3k)
O F = (21 — j+ 3k)+A(2 + 35 — 2k) d) 7 = (2i + 37 — 2k)
3. Ifaunit vector a makes angles % with i, = with j and 6 € (0, 7) with k, then a value of is: [1]
57 27
Bl b 5
om b
o B d) 7

4. For two mutually exclusive events A and B, P(A) = 0.2 and P(ﬁ M B) = 0.3. What is P(A|(A U B)) equal to? [1]

W% b) 2
93 @) 3
5. if Emfz__m is equal to (1]
a) Jog (eX + eX) + C b) log (eX - eX) + C
9 tan’! (eX) + C d) tan! (e +C

6.  Let A and B be two events such that P(AU B) = %, P(ANB) = % and P(A) = %, where A stands for the [1]

complement of the event A. Then, the events A and B are
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a) independent and equally likely b) independent but not equally likely

¢) equally likely but not independent d) mutually exclusive and independent

7. The area of the region { (x,y): 2> +y> < 1<z +y } isequal to [1]
a) 2;2 sq. units b) 3174_2 sq. units
) none of these d) % sq. units

8.  The lines 1; and 1, intersect. The shortest distance between them is [1]
a) infinity b) negative
C) positive d) zero

9. Leta=3i+ _} and E =2 — }-i- 3k. If E = él — st where B] is parallel to a and Ez is perpendicular to ~ [1]

a, then B, x B, is equal to

a) = 2(—3i + 95 + 5k) b) 3¢ — 9 — 5k
o) £(3i — 95 + 5k) d) (—3i + 97 + 5k)
10.  The general solution of the differential equation jz—y +y cot X = cosec X, is [1]
a)x+ycosx=C b)y+x(sinx+cosx)=C
¢)x+ysinx=C d)ysinx=x+C

11.  The area (in sq units) of the region bounded by the parabola, y = x? + 2 and the lines, y =x + 1, x =0 and x = 3, [1]

1S

a) & b)
G d) 2

12. f@% is equal to [1]
a) dtan’l\/4z + 3 + ¢ b) tan"l\/4z + 3 + ¢
O 3tan'l\/4z + 3 + ¢ d) 2tan’}y/dx + 3 + ¢

13.  The function f(x ) = x> - 27x + 8 is increasing when (1]
a) |z| < 3 b)-3<x<3
c) None of these d) |z| >3

14, HfA=21 iy el (%)] yB=g [_cos__l(a:?r) taﬂ_l(%) , then A - B is equal to 1]

" sin' ()  cot™!(mz) | sin”'(Z) —tan!(mz)

a) 21 b) I
00 d) 31

15.  If A and B are any 2 x 2 matrices, then det. (A+B) = 0 implies [1]
a) detA +detB=0 b) det A=0ordetB=0
¢) None of these dydet A=0anddetB=0

16.  Which of the following is not correct? [1]
a) [kA| = k3|A|, where A = [@ijls, b) If A is a skew-symmetric matrix of odd
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order, then |[A| =0

olatb c—l—d‘: a ¢ b d' d)]A|=|AT1,whereA=[aij]3x3
e+f g+h e g f h
17.  The principal value of sin™ (sin 37? | (- [1]
a) < b) &
g d) =
18.  The general solution of a differential equation of the type :i—y +Piz=Q; is? [1]
a) gel Prv = [ (Qlefpldy) dy+ C b) ye/Prdy = [ (QIeIPldy) dy+C
Dy -elpte = [ (Qlefpld“’) dz+C B gel 7' = [ (QuelP#) du+C
19.  Assertion (A): If manufacturer can sell x items at a price of (5 — &= ) each. The cost price of x items is X [1]

(% + 500). Then, the number of items he should sell to earn maximum profit is 240 items.

Reason (R): The profit for selling x items is given by 2—5‘1m — = _500;

100
a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
c) A is true but R is false. d) A is false but R is true.
20.  Assertion (A): The matrix A = |Vi ] is singular. [1]
Reason (R): A square matrix A is said to be singular, if |A| - 0.
a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
c) A is true but R is false. d) A is false but R is true.
Section B
21, tan'l(-1) 2]
22. Ify=x3log (i) then prove thatx% - 2% +3x2=0 [2]
2 -3 5 [2]
23.  Find minors and cofactors of the elements of the determinant {6 0 4 | Verify that a;;A3; +a;pA3 +
1 &5 -7
a;3A33=0.
OR
Using matrix method, solve the system of equations
4x + 3y + 2z = 60;
X + 2y + 3z = 45;
6x + 2y + 3z =70.
24.  Show that (c—i - 3) X (Ei - 3) =4 (E, X 5) [2]
25.  From a pack of 52 cards, two are drawn one by one without replacement. Find the probability that both of them  [2]
are kings.
Section C
26.  Evaluate fo’r’f2 z? sinzdz. [31
27.  Show that the differential equation representing one parameter family of curves is: [3]
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(2 - y?) = o(x? + y?)? is (x3 - 3xy?) dx = (y° - 3x%y)dy
OR
Solve the following differential equation.
[a:sin2 (%) - y} de+xdy=10
28. Ifa, band € are mutually perpendicular vectors of equal magnitudes, find the angles which the vector 2a + b+ 3]
2¢ makes with the vectors @ + b and .
OR
Find the volume of the parallelepiped whose coterminous edges are represented by the vectors:
G=2i+3j+4kb=1i+2j—kc=3i—j+2k
29.  Prove that: ?2 ﬁdm = %log(\/i +1) B3]
OR
Evaluate [e~% cos® xdx
30.  If y = x5 X + (cos x)%, prove that 3]
% = gCosT . {% — (sinz) log:r} + (cos x)* [(log cos x) - x tan x].
31.  Find the area of region bounded by the points y = -1,y =2, x = y° and x = 0. [3]
Section D
32.  Solve the following LPP graphically: [5]
Minimize and Maximize Z = 5x + 2y
Subject to
-2x-3y<-6
Xx-2y<2
3x+2y <12
-3x+2y <3
x,y=>0
33.  Let A and B be two sets. Show that f: A x B — B x A such that f(a, b) = (b, a) is [5]
(i) injective
(ii) bijective
OR
Let R be relation defined on the set of natural number N as follows:
R={(x,y¥):x€ N,y € N, 2x + y = 41}. Find the domain and range of the relation R. Also verify whether R is
reflexive, symmetric and transitive.
34.  Find the perpendicular distance of the point (1, 0, 0) from the line m2;1 = % = %. Also, find the [5]
coordinates of the foot of the perpendicular and the equation of the perpendicular.
OR
Find the image of the point with position vector 31+ 3' + 2k in the plan 7 - (2; — 3 + fc) = 4 Also, find the
position vectors of the foot of the perpendicular and the equation of the perpendicular line through 3 + 3 + 2k.
35. Show that the function defined as follows, is continuous at x = 2 but not differentiable there at x = 2. [5]
3z—2, 0O0<z<l1
fx)= 222 -2, 1l<z<2
Sz—4, =x>2
Section E
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36.

37.

Read the text carefully and answer the questions:
The relation between the height of the plant (y in cm) with respect to exposure to sunlight is governed by the

following equation y = 4x - %xz where x is the number of days exposed to sunlight.

(i) Find the rate of growth of the plant with respect to sunlight.
(i) ~ What is the number of days it will take for the plant to grow to the maximum height?

[4]

(iii)  Verify that height of the plant is maximum after four days by second derivative test and find the maximum

height of plant.
OR
What will be the height of the plant after 2 days?
Read the text carefully and answer the questions:
A trust fund has X 35000 that must be invested in two different types of bonds, say X and Y. The first bond pays
10% interest p.a. which will be given to an old age home and second one pays 8% interest p.a. which will be

given to WWA (Women Welfare Association). Let Abe a1l x 2 matrix and B be a 2 X 1 matrix, representing

the investment and interest rate on each bond respectively.

(i) Represent the given information in matrix algebra.

(i)  IFX15000 is invested in bond X, then find total amount of interest received on both bonds?

(iii)  If the trust fund obtains an annual total interest of X 3200, then find the investment in two bonds.
OR

If the amount of interest given to old age home is X500, then find the amount of investment in bond Y.

[4]
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38.  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.

(ii)  If it is known that the shell fired from exactly one of them hit the plane, then what is the probability that it

was fired from B?
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Solution
CBSE SAMPLE PAPER - 07
Class 12 - Mathematics

Section A

j‘ xdm
ik — .‘Fi
consider,
dlz— 2
T = A—(JE ) +B
di

r=A(1-2z2)+ B
z=-24z+ A+ B
—2A=1=A=3
> A+ B=0=B= %
o pal By —(-22)+ 2
h
~1 1-2z_ 1
I= f( =t )dm
I__—1><21/;c—m2+ fﬂdm
Second term after completing square method you will get as
I=—y/z—a?+sin'yz+ec
2. ()F = (2i — j + 3k) +\(2i + 3j — 2k)
Explanation: Fixed point is 27 — 7 4 3k and the vector is 22 + 37 — 2k
Equation (22 — 7 + 3k) +A(27 + 3) — 2k)
3. (E

3
Explanalion' Let cos «, cos 3, cos -y be direction cosines of a

dx

. cosq = cosg. cosf3 = cos% and cosy = cosf

== coszg + 1:0521 +cos20 = 1 = cos?f = %

L 27
= cosf :|:2:>6'—3 or =

4. (b) 2
Explanation: As, ANB=B-AMNB
So, in the given case, P(A N B) = P(B) = 0.3 ['." A and B are mutually exclusive, so A N B = ¢ = P(A N B) = 0]
P{AN(AUB)|
and P(A|(A U B) = ——=

P(AUB)
P4 _ 02 2
T P(A)+P(B) 02403 5

5. (d)tan™ (€¥) +C

Explanation: Given Integral is: f o éi_z
_ dz
Let]= [—=—

Pute®*=t= eXdx = dt

:>f eXdx _f tz_Ll

92"+1

=tan’l t+C

=tan™! (e¥)+C
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6. (b) independent but not equally }ikely
Explanation: Given P(AU B) =
P(AUB)=1—-P(AUB)=1-—
and P(A)=1-P(A)=1-1=42
. P(AUB)=P(A) + P(B) - P(A N B)
2=2+P(B)-
= P(B)=+ = A andB are not equally likely

3

P(ANB)=P(A)- P(B) =+

,P(ANB)=1,P(4)=

e

6
= L5
6 6

So, events are independent.
7. (a) "T_Q Q. units
Explanation: 22 + ¢y =1,z +y=1
Meets when
224+ (1-2)=1
=g 4+14+22-22=1
=2z -2z =0=2z(z—1)=0

i.e. points (1,0),(0,1). Therefore , required area is ;

U}(m_(l_gg))m

—_— 1
1\1_mz 1 .. —1 z?
=|—/——+sinz—z+%
2 2 2 0

8. (d)zero

Explanation: Since the lines intersect. Hence they have a common point in them. Hence the distance will be zero.
9. @=73 L(— 3i+9j +5k)

Explanation: Given vectors a=3i+ _} and E =2i— 3 + 3k and 5 = B 1— 52 such that 5 1 is parallel to a and 52 is

perpendicular to

So, Bl = da= A(Sz + J]

Now, B, = B, — B = A(3i + ) — (28 - j + 3k)

=@BA—2)i+(A+1)j—3k

32 is perpendicular to c, sO 52. a=0

[since if non-zero vectors a and b are perpendicular to each other, then a. E =0]

SBA=2)3)+(A+1)(1)=

=9A-64+A+1=0

= 10A=5= A= %

So, 51 = i; + 13

and = (2 —z)”+( +1)5-3k=—ji+ i3k
i
3 1
— - o 3 U -~ % 1.
2 2 - 3 p 9 1
By %8, = A a _.z(—E—O)——J(—';—U)+k(Z+E)
2 2
-1 3
o TAE -3

10. (d)ysinx=x+C
Explanation: We have,
dy _
- tycotx= cozec X
Comparing with ﬁ + Py = Q of the above equition then,we get

= P=cot x, Q = cosec x
LE = el Pdz — pfeotzde _ Jlogsinz — g+

Multiplying on both sides by sin x

. dy
—_ =
sin X — +y cos X 1
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11:

12.

13.

14.

15.

16.

ﬁ»%(ysinm)=1
= ysinx= [ldz
= ysinx=x+C

@ %
Explanation: Given equation of parabola is y = x? + 2 and the lines is y=x+1
s y y: x2 +2
\ y=x+1
0.2) ,
1 E
~1 0 (3.0)

The required area = area of shaded region
=[J((#?+2) - (@+1)de= [} (z* —z+1)dz

3 3
= “;—q—é—l—m} =(£—2+3)—0

(d) 2tan"!\/dz + 3 + ¢

Explanation: Let 4x + 3 = t* = 4dx = 2t dt

dr -
f(zilm z‘f(ﬂsz) 2‘f1+t2

=2tanl t+ ¢

= Ztan'l\/m +c

(d) |z| >3

Explanation: Given function
f(x)=x3-27+8

f(x) = 3x%-27x =0
f(x)=3(x%-9)=0
f(x)=3(x-3)(x+3)=0
Xx=3o0rx=-3

for x > 3 f(x) is increasing
for x < -3 f(x) is increasing
.. for |z] > 3 f(x) is increasing

1
(d) 31
—Leoslar LtanlZ
Explanation: In the given question, B= | © T i
4sin 1 Ztan lwz
m m
isin'zr ZtanlE
and A = i )
Sy 1 -1
Zsin” = —cot  mwx
= (sin ' zm + cos lzm) 0
©A-B=|7 ;
0 - (cot ! 7z + tan ! 7z)

m|.—n

1
=l

10
01
(c) None of these
Explanation: If det (A+B) = 0 implies that A+B a Singular matrix.
a+b c+d a ¢ b d
(© = +
et+f g+h e g f h
Explanation: 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.
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17. @3

Explanation: sin ' (sin i—w ) =sin '(sin (’ﬂ' - f)

— sin"l(sin%} =2

18. (a) zelP1dv = J (Qlefpldy) dy+C

Explanation: The integrating factor of the given differential equation

% +Pix=Q, ise/P1dv

Thus, the general solution of the differential equation is given by,
x(I.F.)= [(Q x LF.)dy + C

= x.e/P1¥y = [ (Qlefpl‘h') dy+C

19. (c) A is true but R is false.

Then, we have
S(x)=(5- )x 5X -
and C(x) = ? + 500
Thus, the profit function P(x) is given by

P(x) = S(x) - C(x) = 5x - % — £ -500

ie P(x)=Lz - E'E’OO

On differentiating both sides w.r.t. x, we get
(xy=24 _ =
PRI~ &
Now, P'(x) = 0 gives x = 240.
(x) = —
Also, P'(x) = 501.
So, P'(240) = =<0

Thus, x = 240 is a point of maxima.

10[}

Hence, the manufacturer can earn maximum profit, if he sells 240 items.
20. (a) Both A and R are true and R is the correct explanation of A.

1 2 1 2
Explanation: The determinant of the matrix A = [4 8] is |[A] = ‘4 5 ‘ =8-8=0

Hence, A is a singular matrix.
Section B
21. Let tan‘l(-l) =y

= tlany=-1
= tany = —tan
_ _x
= tany = tan( 1 )
Since, the principal value branch of tan”! is [— = —] .
Therefore, principal value of tan"!(-1) is —%
22. Given that: y = x3 log (%)
g dy .
To prove: == 24 +3x°=0
Proof: We have, y = x° log (%) , then
dy (—1) 1 1
ik ( 1 ) (57) +108 (3) (39 = x? + 3 [10g (1)

d? -1

dﬂ_—: = -2x + 6x [log (+) ] + {31{2 L 4 (x_?)}
2

j—y =-5x + 6x [log (l}]

Now put the values in xd’c 2 + 3x2, we get

d?y dy
X—= — 2= x2
" dx+3

=x{—5z + 6z [log(%)]} <22+ 3x? [log(%)] } + 3x2

Explanation: Let S(x) be the selling price of x items and let C(x) be the cost price of x items.
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57+ 6 [log(4)] + 22 - 62 [log(£)] + 3¢
=-5x2 + 2x? + 3x?

=)

Hence Proved

Nowajp=2,a12=-3,313=5, A31=-12, A3p =22, A33=18
S0, ajp Az +ap Agp + a3 Agz
=2(-12) +(-3) (22) + 5(18) =-24-66 + 90 = 0
OR
Given set of equations are:-
4x + 3y + 2z = 60
Xx+2y+3z2=45
6x +2y+3z2=70
Converting the following set of equations in matrix form, we have

AX=B

4 3 2] [= 60

1 2 3| |y|l=|45

6 2 3] Lz 70
Ry —4R; - Ry

R; —2R; - 3R,

4 3 27 [= 60
0 5 10||y|=]120
0 -5 0] |z —40

Again converting into equations, we get
4x + 3y + 2z = 60
S5y + 10z = 120

-5y =- 40

Y=8
5x8+102=120

10z =120 - 40
10z = 80

z=8

4x +3x8+2x8=60
4x =60-24-16

4x =20

x=5
SX=5y=8,z2=8

23. We have, M;; = ‘g 47‘ =0-20=-20;A; = (—1)1+1(_20) =—20

6 4 1+2

M, = 1 7 =—42—-4=-46; A;;=(-1)""(—46)=46
6 0 1+3

Mis=|, 5| =30 0=30; Az =(~1)""(30) = 30
-3 5 241

My = h o= 21 —25=—4; Agp =(-1)*"(-4)=4
2 5 242

Mys = . . =—-14-5=-19; Ap=(-1)*"*(-19)=-19

My = f _53 ‘ =10+3=13; Ay =(-1)""3(13)=-13
-3 5 3+1

M;; = § 4|=-la=0==12 Az = (—1)""(-12) = —12
2 5 342

Mj; = 6 4l 8—-30=-22; Asp=(-1)"?*(-22)=22

and Mg = }E ’03' —0+18=18 Ag = (~1)**3(18)=18
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24.LH.S = (a-?;) x (a+5)
—axa4+axb—bxa—bxb
=0+axb+daxb—0[asaxb=—bx g

= 2(a x b)
25. Total number of all favorable cases is n(S) = 52
Let A be the event that first card drawn is a king. There are four kings in the pack. Hence, the probability of the first card is a king
is P(A) = =
Let B be the event of getting King in the second draw. When the card drawn in the first draw is a king, then there are 3 kings left
in the pack as the cards are not replaced. Therefore, the probability of the second card is also king is
P(B|A) = =
Then the probability of getting two kings without replacement is given by
P(ANB)
=P(A)P(B|A)
=5 X
gl ot
13717 @
The probability that both of them are kings is —— 221

Section C
26. Given, I [/ 22 sin xda

f z smxdx

By using integration by parts we get ,
I =[—z?coszl] g2 fmz:ccos;r dzx

= [-2? cosm]u +2 [{w(sina*: 3;2 - foﬂﬂ 1. sina:)dm}
= [—22 cos:.-:]gf2 + 2 [{w(sin :c)]g”(z [cos:n]rfa]

sI= fo o’ sinzdz = [—2? cosz + 2(zsinz + cos )] ;’;2

= [—(%) cos( ) + 2( sin - + cos—) —2(0 + cos0)]
KZ
=- x0+2(5+0)—2{0+1)
S A=m—2
27. The given equation of one parameter family of curves is
(2 -y2) = + y?)? (i)

leferentlatmg (i) with respect to x, have,
2z — 29— =2c¢ (2% + 3?) (2:1: + 2y:x—y)
ey (m » yzy) — 2¢ (a? + y?) (.:r: g yj—i) ...(ii)
On using the value of c obtained from (i) in (ii), we get
dy\ _ 2(@*-9?) (= +y?) dy
(:I! == yg) = (IZ-I-yQ}z ‘(33 + yg)
= (22 +97) (:c - yjz—y) =2 (22 — y?) (x + y%)
d

= {:I: (a:z + yz) — 2z ($2 = y2)} = d: {2y (:1:2 = y2) + y(a:2 + yz)}
= (3z3? —2%) = 2 (3% - o)
= (x3- 3xy£)dx (y - 3x% y )dy, which is the given differential equation.

OR
According to given question ,
Given differential equation is,
[= 51112( ) —y| de+zdy=0

e

L . . . d,
which is a homogeneous differential equation as % =F (%) ;

Put y = v,
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dy du
= — —’U-i-:t‘:dz
v+ xj—z:v—sin2v
= wse&vdvz—d%

On integrating both sides, we get
[ cosec?vdv + [ 4 =0
= —cotv+loglz|=C
= —cot(2) +loglz|=C [.v=2]
= y=ux-cot }(logz — C)
which is the required solution.
28. Here it is given that @, b and ¢ are mutually perpendicular vectors of equal magnitudes
o - = - " =
Let the vector p = (2a + b + 2 ¢ ) makes angles a, 3, -y respectively with the vector a, b, ¢
o e S G P a
Giventhat a |=|b|=|c| anda-b=c-a =0
_ (2a+b+28)-3
cosq = ——————
|2a-+b+2¢||al
_ 2 2
3allal 3

= a=cos !

L] [X]

2a+br20)b B g
- 3

cos,6=(#_ — — =
[2a-+b+2¢|bf  3[b|[b]

=>B=cos‘1§

1

(24 +

—3

b
;. T
[2a+ b

i
c

)
|

e 2 o
o T AN
c| 3ellel

+2
cosy =

=
+2c
OR
a as das
-+ -~ -~ o Fd ~ ~ o ) -~ -~ Iy _>_>

ifa=ay1 +as]+azk,b="b171 +by)+bskandc=c11 + c2j+ eskthen,[abc|=|b; by by
(4] (] C3

ain a2 a3

asz1  d22
_ 1+1
as az ax|=(—1)""an-

azz d23 ag; azz

T (_1)1+'zal2 . + (—1)1:;'3{113 .

az2 Q33 azy  asj azy  azz

agy azx asz
Given:
T=2i+3),b=i+2—kT=30-}+2
we know that the volume of parallelepiped whose three adjacent edges are
a,be is equal to |[£_c}] |
we have
2 3 1
@bcl={1 2 -1
3 =1 2
now, using
a;l a2z Qs

az  az
_ 1+1
azn  axp axp|=(—1)"laj; -

az1  azs

az; asg
as1 ass

gz Q423

+ (_1)“—3&13 .
azz ass

-+ (— 1)1'_20,12 -

a1 Gz Gz
=2(4-1)-3(2+3)+4(-1-6)
=37
therefore, the volume of the parallelepiped is

—F—
[8b ¢ | =|-37] = 37 aableinlt.cnssnunnaanssie
29. Let the given integral be, y = fog - @

sin & +cos @
Using theorem of definite integral we have,

I} f@)da = [} f(a+b—a)de
)
g f[]w sin(%—z)ﬂws(%—z)

sin? x

*= f{] sinas+wsz:dx """ (i)

dz
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Adding eq.(i) and eq.(ii)
2y:f0 cos® x m+fn sin’ & dr

sinz+cos x sinx+cos x
2y: f{] smm+msxdx
2y = fu —, dz

— i1 —C0s &
/3 V2

2y = %/gfa? ﬁdx
otk

P | 2 ™
V=155 J,? cosec (a: + I) dx

Yy=—= zﬁ (ln(cosec (3: o %) —Cot(m i %))f

3 3 s T

y= ? (ln (cosecT — cot T) —In (cosec; —cot Z))

. \/2+1
y= 2\/21 Vi1
Y= 2—‘/5111 (V2 + iP= %lu(\/i-l- 1)

OR

Given integral is: [ e >? cos® zdz
Using trigonometric identity cos 3x = 4 cos® X - 3 cos X
= [e ¥ cos® zdz = ¢ [ e7**(cos3z + 3cosz)dz
= ife‘s‘”(cos3m + 3cosz)dx = i_ff:_e'm cos3zdx + %fﬁ‘?’I coszdzx ...(i)
Using a general formula i e.
= [e* cosbzdx =

7 (a cos bx + b sin bx)

= [e 3 cos3zdr = # ((-3) cos 3x + 3 sin 3x)
~gia

(( -3) cos 3x + 3 sin 3x) = _— (sin 3x - cos 3x) .....(ii)

(- 3)2
= [e 3 coszdz =

= 32 = ((-3) cos 3x + 3 sin 3x) = — (smx 3 cos X)
—dz
= S5 (sinx - 3 cos X) .....(iii)

On putting (ii) and (iii) in (i)

1 —3z L3 —32 e o i Be 9% :
=1 J e %" cos3xdx - J e cosxdx £—(sin3z — cos3z) + S (sin x - cos x)

. : . in3x—cos 3 3(sinx—3
-y fe F O TR { (sin xzdcos x) . (smx‘m cos x) } L

COSX and v = (cos x)*

30. Here, it is given that y = x“®* + (cos x)*, Let u = x
y=u+v...()
On differentiating both sides of (i) w.r.t. x,we get
B _du v
ol s S T (ii)
u = xCos X
Taking log both sides, we get log u = log (x****) =- log u = cos x log X ......(iii)
On differentiating both sides of (iii) w.r.t. x ,we get

1 du
T - cosz- —+lugx{smx)
= j: = u(=== - log x sin x)
E — ., 005 X, CO8 T w
Rt (—— -log x sin x)
= X
v = (cos x)

Taking both sides, we get,
log v = log ((cos x)*) ......(iv)
On differentiating both sides of (iii) w.r.t. x,we get

1 dv _ 1
U d;c_m COS T (

—sinz) + log (cos x)]

= j_: = (cos x)* [log (cos x) - x tan x]

Substituting the value of % and % in equation (ii),

B _ yeosx === - log x sin x) + (cos x)* [log (cos x) - x tan x]

dz
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31. A rough sketch of the curve x =y is shown in the below Figure
Clearly, vy =- 1 and y = 2 are the straight lines parallel to x-axis.
Therefore the required region is shaded in Figure.
When we slice this region into horizontal strips, we observe that each strip has its one end on y-axis and other end on the curve x
=y
So, the approximating rectangle are shown in Fig. has, length = |z| and Width = dy
therefore Area = |z| dy.

£

Since the approximating rectangle can move vertically from y = - 1 to y = 2. So, required area denoted by A is given by
A= [? |a|dy
= A= [ [eldy + [} |aldy
= A:ffl—a:dy—l— fozmdy [cz<0for —1<y<0 andz >0for0<y<2}
= A= fla —yidy + f02 yidy [ P(x, y)liesonx =y3 . x = y7]
440 492
:_A:_[y_]_l i, [3’_}0 = % +4= 14—75q.units
Section D
32. Converting the given inequations into equations, we get
2x+3y=6,x-2y=2,3x+2y=12,-3x+2y=3,x=0andy=0
Region represented by - 2x - 3y < - 6:
The line - 2x - 3y = - 6 or, 2x + 3y = 6 cuts OX and OY at A; (3, 0) and B (0, 2) respectively. Join these points to obtain the line
2Xx+3y-6=0.
Since O (0, 0) does not satisfy the inequation - 2x - 3y < - 6.
So, the region represented by - 2x - 3y < - 6 is that part of XOY-plane which does not contain the origin.
Region represented by x - 2y < 2:
The line x - 2y = 2 meets the coordinate axes at A, (2, 0) and B, (0, -1 ).
Join these points to obtain x - 2y = 2. Since (0,0) satisfies the inequation x - 2y < 2, so the region containing the origin represents
the solution set of this inequation.

Region represented by 3x + 2y < 12:
The line 3x + 2y < 12 intersects OX and OY at A3 (4, 0) and By (0, 6).

Join these points to obtain the line 3x + 2y = 12. Clearly, (0, 0) satisfies the inequation 3x + 2y < 12.

So, the region containing the origin is the solution set of the given inequations.

Region represented by - 3x + 2y < 3:

The line - 3x + 2y = 3 intersects OX and OY at A4 (- 1, 0) and B, (0, 3/2). Join these points to obtain the line - 3x + 2y = 3.

Clearly, (0, 0) satisfies this inequation. So, the region containing the origin represents the solution set of the given inequation.
Region represented by x > 0,y > 0:

Clearly, XOY quadrant represents the solution set of these two inequations.

The shaded region shown in a figure represents the common solution set of the above inequations. This region is the feasible

region of the given LPP.
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33.

The coordinates of the corner-points (vertices) of the shaded feasible region Py P, P3 P4 are P 1( = T) Pz( ) P3( = 4 )

Pa(33 13° 13
These points have been obtained by solving the equations of the corresponding intersecting lines, simultaneously.
The values of the objective function at these points are given in the following table:

and

Point (%, y) Value of the objective function Z = 5x + 2y

2
+ =
2 x =

24
7

Pq( Z=5x

T’T)

Z=5x

Pz(— 3

Z=5x

P3(2’ 4

u b oo | o=y "’Ia

24

63
L=5XxX —+2x = T

P4(13’ 13

,_.
=

63
=3 . The minimum and maximum values of Z are =

- i
and maximum at x = 7 and y 5

Clealy, Z is minimum at x = = and y=
and 19 respectively.

i. Let (ay by) and (ap, by) € A x B such that
f(ay, by) = f(ap, by)
= (a1, by) = (az, by)
= a;=azandb; =by
= (ag, by) = (ay, by)
Therefore, f is injective.
ii. Let (b, a) be an arbitrary
Element of B x A.thenb € Banda € A
= (a,b)) € (A x B)
Thus for all (b, a) € B x A their exists (a, b) ) € (A x B)
such that
f (a, b) = (b, a)
SoffAxB—=BxA
is an onto function.
Hence f is bijective.
OR
Given that,
R={(1, 39), (2, 37), (3, 35) ....
Domain = {1,2,3,.......,20}
Range = {1,3,5,7......,39}
R is not reflexive as (2, 2) € R as
2x2+25#41
R is not symmetric
as(1,39) € Rbut (39, 1) Z R
R is not transitive
as (11,19) € R, (19,3) € R

(19, 3), (20, 1)}
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But (11,3) € R
Hence, R is neither reflexive, nor symmetric and nor transitive.

34. Suppose the point (1, 0, 0) be P and the point through which the line passes be Q(1,-1,-10). The line is parallel to the vector
b=2i — 3+ 8k
Now,

=¥ v 4
PQ=0i—j— 10k
L, — |* 4
Sbx PQ=|2 _—3
0 -1 -10
=38i + 205 — 2k

— —
= |bx PQ| = /387 + 202 + 22
= /1444 1 400 + 4
- /1848

R

_ |bx PQ|
|8l
/1848

Wi
=24
=26

Suppose L be the foot of the perpendicular drawn from the point P(1,0,0) to the given line-
P(1.0,0)

oo

d

) L(2A~1.34- 1,84 10)
The coordinates of a general point on the line

1yl 2410 :
— =L — I aregivenby

2 —31 8

z—1 _ y+l _ z+10
i T
=c=2\+1
y=-3A-1
z=8\A—-10

Suppose the coordinates of L be

(2A+1,-32—1,8x—10)

Since, The direction ratios of PL are proportional to,

2X+1—-1,-32x—-1-0,8A—-10—0,ie,2),—-32—1,81\—-10

Since, The direction ratios of the given line are proportional to 2, -3, 8, but PL is perpendicular to the given line.

S02(20) = 3(—3XA—1)+8(8XA—10)=0

= A =1 Substituting A = 1in (2A + 1,—3X — 1,8 — 10) we get the coordinates of L as (3, -4, -2). Equation of the line PL is

given by

-1 y-0  =2-0
3-1  —4-0 0
= r—1 o

OR

Let P be the point with position vector § = 37 + j + 2k and M be the image of P in the plane? (21— 5+ k)=4.
In addition, let Q be the foot of the perpendicular from P on to the given plane. So, Q is the midpoint of PM.

Direction ratios of PM are proportional to 2, —1, 1 as PM is normal to the plane and parallel to 27 — J + k.
—

Recall the vector equation of the line passing through the point with position vectorr and parallel to vector b is given by
- = o
r=a-+Ab

. o 5 — A W
Here,a =31+ 3+ 2k andb =2i — j + k
Hence, the equation of PM is
T=@i+j+20)+r2i-j+Kk
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T =GB+20)i+ (1 -]+ 2+ Nk

Let the position vector of M be r_n} As M is a point on this line, for some scalar «, we have
sm=03+2)i+1-a)j+@2+ak

Now, let us find the position vector of Q, the midpoint of PM.

Let this be?.

Using the midpoint formula, we have

— _}—!—S

q ==

sy ?1} - 135+j+211]+[{3+zagi+(1_a)j+(z+a)ﬁ]
— (3+(342a))i+(1+(1—a))j+(2+(2+a))k

= q = . —

- (—l} _ (6+2a]1—'—(2;u)3+(4+a}k

S 4 =@+a)i+ E25 4 Hag

2
_} % i -~
This point lies on the given plane, which means this point satisfies the plane equation r - (22 — 7 + k) =4.

= [B+ai+ 2]+ 52 ei-j+i)=

2 2
=23 +a)— ( )(1 ( )(1):4
= 6+20+ oD,
=20+ (1+a)=-2
=3a=-3
Sa=—1
We have the image m = (3+2a)i + (1—a)j + 2+ a)k
s m=[3+2(-1)]i+[1- (1) +[2+ (-1)]k

m———3+23+k

Therefore, the image is (1, 2, l)

(2—- Of)j + (442-0)1;

The foot of the perpendlcu]ar q=03+ a)l +

= q =+ li+ [ 225+ [2k
—

5 :21+5j+§k

Thus, the position vector of the image isi + 23‘ + k and that of the foot of the perpendicular is22 + %j + %k

35. According to the question, we have to show that the function defined is continuous at x = 2 but not differentiable at x = 2.

Jz—2, 0O<g=sl

f(x)=¢ 222 -2z, l<z<2
bx—4, x>2

let us check its Continuity at x = 2

LHL =lim__, f(z)=1lim, ., (2x*-x)

=LHL = limy_,¢ [2(2 - h)?>- (2 - h)]

= limy_,[2(4 + h% - 4h) - (2 - h)]

= limy_,0(8 + 2h% - 8h - 2 + h)

=LHL=8-2=6

and RHL =lim, 5+ f(z) =lim, ,+(5z —4)

= RHL = limp_,0 [5(2 + h) - 4]

= lim;, (10 + 5h - 4) = = lim,,_,;(5h + 6)

= RHL =6

Also, f(2)=2(2)%-2=8-2=6

Since, LHL = RHL = f(2)

Therefore function f(x) is continuous at x = 2.

We will now check the differentiabililty of the given function at x = 2.

Differentiability at x = 2

LHD =l o 221
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2(2—.&)2—(2—4‘1)] ~[8-9]

= LHD =limy_.,o
2(4+h2—4h)—(2—-‘1)—(i

—h
8+2h%—8h—2+h—6

—h

= limy,_g

= limy,_g
h(2h—T7)
“h

= limy, ¢ = limy,_o -(2h - 7)
= LHD=7

and RHD = limh_}g
[6(2+h)—4]-[8-2]

f(2+h)—f(2)

= limy, o

%
; 6+5h)—(6) ..
= limy, o (T)(} =limy o %

= RHD =5
Since, LHD #RHD
Therefore, function f(x) is not differentiable at x = 2.
Therefore, f(x) is continuous at x = 2 but not differentiable at x=2.
Section E
36. Read the text carefully and answer the questions:

=4x - %xz where x is the number of days exposed to sunlight.

(1) The rate of growth = ;I—y
_ d(dz—32?)
-—t

=4-x

(ii) For the height to be maximum or minimum
@9

dx
—Lig
dy d(% 37 )
i dx dz
v o_ .
= 4-x=0
=x=4
.". Number of required days = 4
.
(iii)=2 =4 - x
2 2
d
=>22="1<0
dz?
= Function attains maximum value at x = 4
We have
y =4x - %mQ

OR
We have, y = 4x - 32°
.". When x = 4 the height of the plant will be maximum which is
y=4x4—1x(4)?
=8-2=6cm
37. Read the text carefully and answer the questions:

The relation between the height of the plant (y in cm) with respect to exposure to sunlight is governed by the following equation y

.. when x = 4 the height of the plant will be maximum whichisy=4 x 4 — % X (4)2 =16-8=8cm

A trust fund has ¥ 35000 that must be invested in two different types of bonds, say X and Y. The first bond pays 10% interest p.a.
which will be given to an old age home and second one pays 8% interest p.a. which will be given to WWA (Women Welfare
Association). Let A be a1 x 2 matrix and B be a 2 x 1 matrix, representing the investment and interest rate on each bond

e €
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respectively.

(i) If 15000 is invested in bond X, then the amount invested in bond Y = (35000 - 15000) = 20000

Invest rate
X ¥ X[01

Investment A = [ 1 :B=
nvestmen [15000 20000] y [0_08]

(ii) The amount of interest received on each bond is given by
AB = [15000 20000] x [ g ]
0.08

= [15000 x 0.1 + 20000 x 0.08] = [1500 + 1600] = 3100
(iii)Let x be invested in bond X and then (35000 - x) will be invested in bond Y.
Now, total amount of interest is given by

0.1
[x 35000 - x] [0.08
Bu, it is given that total amount of interest = 33200
.. 0.1x + 2800 - 0.08x = 3200
= 0.02 x = 400 = x = 20000
Thus, 20000 invested in bond X and 35000 - 20000

= X15000 invested in bond Y.

] = [0.1x + (35000 - x) 0.08]

OR
Let ¥x invested in bond X, then we have

10 -
X X oo =500 = x = 5000

Thus, the amount invested in bond X is 5000 and so investment in bond Y be (35000 - 5000) = 30000

38. 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

respectively. Both of them fired one shell at an airplane at the same time.
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- -

(i) Let P bé the ;vent that the sh;l_l;fi‘red.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:

E; =PQ E,=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, P(E3) = 0.7 x 0.2=10.14, P(E4) = 0.3 x 0.8=0.24

P(£)-0.p(£)-0.p(£) 1.7 (2) 1
PE)=PE) P (Z) + P(B:) P(L)+P(Bs)- P(£) + P(&:)- P(£)
=014 +0.24 +=0.38

(i) PEg-P( L)

| ; ) =
N T e e e e
_oM_ 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 (E%) =P (E%) =0
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