Class XII Session 2024-25
Subject - Mathematics
Sample Question Paper - 7

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. If matrices A and B anticommute then [1]
a) (AB) = (BA)! b) AB =BA
) (AB)! = (BA) d) AB=-BA
2. If A is skew symmetric matrix of order 3, then the value of |A] is: [1]
a)9 b) 3
00 d) 27
3. The adjoint of the matrix [; i} is [1]
a) 4 -2 b) 4 -2
-3 -1 -3 1
0) 4 -3 d) 4 -2
-2 1 1 -3
e z<0 : o [1]
4. Letg(x)= o then g(x) does not satisfy the condition
e x>0
a) differentiable at x =0 b) continuous V x € R
¢) continuous V x € R and non differentiable d) not differentiable at x = 0
atx==+1
5.  The straight line z—;?’ = # = % is [1]
a) perpendicular to z-axis b) parallel to z-axis
c) parallel to y-axis d) parallel to x-axis
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6.  The solution of the differential equation Zx—y + 2y L s [1]

1S
1422 (1+22)

3)#=c+tan‘1x b) y (1 +x%)=c+sinl x
0) y(1+ x%) =c+tan" x d) y log (1 + x?) =c+tanl x
7. The feasible region for an LPP is always a [1]
a) convex polygon b) Straight line
) concave polygon d) type of polygon
8.  Let# =sin~! (sin (— 600°)), then value of 6 is [1]
) 5 b) 2
Q5 d) %
9 [- ;471 dz =7 [1]
a) cosecl x2 + C b) 3secla? + C
) seclx?+C d) 2cosec! x2 + C
10. The number of all possible matrices of order 2 x 3 with each entry 1 or 2 is [1]
a) 24 b) 64
c)6 d) 16
11.  The point which does not lie in the half plane 2x + 3y - 12 < 0 is [1]
a) (2,1) b) (-3, 2)
0 (1,2 d) (2,3)
12. The vector with initial point P (2, -3, 5) and terminal point Q(3, -4, 7) is [1]
a)-i + -2k b) i-j+2k
¢) 54- 7j+12k d) 5i- 7j-12k
2 3 2 [1]
13. Iflz z x|+ 3= 0,then the value of x is
4 9 1
a)l b) 0
c)-1 d) 3

14.  The probabilities of A, B and C of solving a problem are %, % and % respectively. What is the probability that [1]

the problem is solved?

W5 b) §
935 @) &
15.  The integrating factor of differential equation cos wgz—y +ysinx=1is [1]
a) sin x b) sec x
C) tan X d) cos x
16.  Find A and pif (2%+6§'+27fc) X <%+A3’+ul%) =0 [1]
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17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

27 27

a)5, 5 b) 3, 5

27 27

)35 d) 4, 5

The derivative of sin? x w.r.t. e°S X is

2 2cosx

a) m b) eCos T
2cos T ecos T
C) - eCOS$ d) 72

If a vector makes an angle of % with the positive directions of both x-axis and y-axis, then the angle which it

makes with positive z-axis is:

a)0 b) %
3 s
0% d) 7
Assertion (A): Minimum value of (x - 5)(x -7) is -1.
2
Reason (R): Minimum value of ax? +bx + cis %
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.

¢) A is true but R is false. d) A is false but R is true.

if n is even

Assertion (A): A function f: N — N be defined by f(n) = (2n+1) . for all n € N; is one-
5 if n is odd

one.

Reason (R): A function f: A — B is said to be injective if a # b then f(a) # f(b).

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.

¢) A is true but R is false. d) A is false but R is true.

Section B
Find the value of tan—! (—%) + cot ! (%) +tan! [Sin(%ﬁ)] )
OR

()

Find the least value of a such that the function f given by f(x) = x2 + ax + 1 is strictly increasing on (1, 2).

Find the absolute maximum value and the absolute minimum value of the function:

flz) =4z — %m{x IS [—2, %]

OR

Find the point on the curve y2 = 8x + 3 for which the y-coordinate change 8 times more than coordinate of x.

4 8
Evaluate: [sec® zcscs zdzx
a+ib c+id
—c+id a—1b

Evaluate the determinant

Section C

Find cos @
n f (4+sin? 6) (5-4 cos? 0)

Three groups of children contain 3 girls and 1 boy; 2 girls and 2 boys; 1 girl and 3 boys respectively. One child

is selected at random from each group. Find the chance that the three selected comprise one girl and 2 boys.

[T 1
Evaluate: fO m
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29.

30.

31.

32.

33.

34.

35.

36.

Find f 3“1 dzx

Find the general solution of the differential equation x (y + x3) dy = (2y* + 5x3y) dx. [3]
OR

Find a particular solution of X— -y =log x, given that y = 0 when x = 1.

Ifa—z—i—j—{—kandb—j—kthenflndavectorc suchthatd x ¢ = banda-¢ = 3 [3]
OR
Ifg=3i— 3 andg =20+ 3 — 312: then expressgin the formg = 31 +Bz, where 31 Ha and 32 La.
If x=a(cost+tsint)andy = a(sint- t cos t), then find <2 2 , dt2 d —. [3]
SectlonD

Prove that the curves y2 = 4x and x2 = 4y divide the area of the square bounded by sides x =0, x =4,y =4 and y [5]
= 0 into three equal parts.
Let R be a relation on IV x N, defined by (a, b)) R (c,d) < a+d=b +cforall (a, b), (c,d) € N x N. Show [5]
that R is an equivalence relation.

OR

Let A =[-1, 1]. Then, discuss whether the following functions defined on A are one-one, onto or bijective:

ii. g(x) = x|
iii. h(x) = x|
iv. k(x) = x2
0 —tan & . 5
If A= o 2 ,ProveI+A:(I_A)[Cf)SOé Slna:| (5]
tan B 0 s cos &

The sum of the surface areas of a cuboid with sides x, 2x and % and a sphere is given to be constant. Prove that  [5]
the sum of their volumes is minimum, if x is equal of three times the radius of sphere. Also, find the minimum

value of the sum of their volumes.

OR
Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius R is 2—\;; Also
find the maximum volume.
Section E
Read the following text carefully and answer the questions that follow: [4]

Akash and Prakash appeared for first round of an interview for two vacancies. The probability of Nisha’s
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1
3

and that of Ayushi’s selection is <.

selection is 5

i. Find the probability that both of them are selected. (1)
ii. The probability that none of them is selected. (1)
iii. Find the probability that only one of them is selected.(2)
OR

Find the probability that atleast one of them is selected. (2)

37.  Read the following text carefully and answer the questions that follow: [4]

Consider the following diagram, where the forces in the cable are given.

i. What is the cartesian equation of line along EA? (1)

_)
ii. The vector ED is (1)

iii. The length of the cable EB is (2)
OR
What is the result of adding up all the vectors along the cables? (2)

38.  Read the following text carefully and answer the questions that follow: [4]
Dinesh is having a jewelry shop at Green Park, normally he does not sit on the shop as he remains busy in
political meetings. The manager Lisa takes care of jewelry shop where she sells earrings and necklaces. She
gains profit of ¥30 on pair of earrings & ¥40 on neckless. It takes 30 minutes to make a pair of earrings and 1

hour to make a necklace, and there are 10 hours a week to make jewelry. In addition, there are only enough
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materials to make 15 total of jewelry items per week. .
Solution

52\ Lojo

=== I

Bk

i. Formulate the above information mathematically. (1)
ii. Graphically represent the given data. (1)
iii. To obtain maximum profit how many pair of earing and neckleses should be sold? (2)
OR

What would be the profit if 5 pairs of earrings and 5 necklaces are made? (2)
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Soluion

Section A

(d) AB=-BA
Explanation: If A and B anticommute then AB = -BA

()0

Explanation: Determinant value of skew-symmetric matrix is always '0'.

4 -2
ot 7

. 1 2 1
Explanation: Let A = 3 then |A| = 3

4
Now, cofactors of elements of |A| are

Cy=(-D)"la=4,
Ciz=(-D"*(3)=-3,
Co1 = (-1 (2)=-2
and Cyy = (-1)%2 (1) =1

Cui Ciz ] T

Now, adj (A) = [
Cou Cx

[

-1 7]

(c) continuous V x € R and non differentiable at x = +1
‘!

L, 2

.1

Explanation: :/ k{'-“

N= N

v
2z
e z<0
Gi = ’
iven g(x) { e 23>0
2e?, £ <0
ﬂm={ c)
—2e “*, x>0
. LHDatx =0, g'(0) = 2e2 ¥ 0=2¢0=2
RHD atx =0, g'(0) = -2e0=-2 x 1=-2
AsLHD # RHD atx =0
.. g(x) is not differentiable at x = 0
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10.

Again RHL = lim g(x)= lim e?¥=¢e0=1
z—0t z—0T

LHL = lim g(x)= lim e*=¢e0=1

z—0" z—0"
g0)=e"=1
As LHL = RHL = £(0)
.. g(x) is continuous V x € R

(a) perpendicular to z-axis
Explanation: We have,

Also, the given line is parallel to the vector b=3i + 3 + 0k
Letzi + y3 + 2k be perpendicular to the given line.

Now,

3x+4y+0z=0

It is satisfied by the coordinates of z-axis, i.e. (0, 0, 1)
Hence, the given line is perpendicular to z-axis.

(9y(1+ XZ) =c+tan'lx
dy 2zy 1
v T 2 T 2
1+z (1+w2)

Explanation: We have

Which is linear differential equation.

2x 1
Here, P = and Q =
’ 1422 Q (1+22)?

e )
S LE=¢ 122 = elos(l+a?) — 1 4 22

.". the general solution is
2) _ 2 1
yu+x)—fﬂ+x)mﬁf+0

:>y(1+$2)=f1+1m2dw+0

= y(1+x2):tan'1x+C

(a) convex polygon
Explanation: Feasible region for an LPP is always a convex polygon.

@z
Explanation: sin™! sin <—600 X L) =sin ! sin( 7?”)

180
. . 2 . 1f . 2
:sml[—sm<4ﬂ'— %)] = sin l(sm?”)
s
3

T I s so—1f . T
=sin <51n<7r — E)) = sin (sm E) =

(b) %sec‘1 22+ C

Explanation: Formula :- f x"dx = Cila] + ¢; f L—dt =sec t+c
) ) ntl RV )
Therefore,
Put x* =t
= 2xdx=dt
1 dt _ 1 1
= X === dt
/ /-1 2 2 / t/2—1
= 2seclt+c
= %sec %%+ ¢
(b) 64
Explanation: The order of the matrix =2 x 3
The number of elements =2 X 3=6
Page 8 of 20



11.

12.

13.

14.

15.

16.

17.

Each place can have either 1 or 2. So, each place can be filled in 2 ways.

Thus, the number of possible matrices = 26=164

(d) (2, 3)
Explanation: Since (2, 3) does not satisfy 2x + 3y -12 < 0as2 x 2+3 X 3-12=4+9-12=1#0

(b) i-j+2k
—
Explanation: To find the vector we need to find the PQ
=31 —4j+ Tk — (2¢ + 35 — bk).
Hence, the vector formed by above points is with the following (1,-1,2).

(-1

Explanation: -1

OF

Explanation: The probability that the problem is solved = P(A U BU C) = P(A) + P(B) + P(C) - P(ANB) - P(BNC) - P(C
MA) + 3P(ANBNC)

Considering independent events, P(ANB) =P(A).P(B),

P(BC) = P(B).P(C), P(CNA) = P(C).P(A),

P(ANBNC) =P(A).P(B).P(C),

Thus, P(AUBUC) i,

1 1,1 1 1 1 1\_5
:>6+5+3 30 15 18+3(90)79

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

(b) sec x :

Explanation: Given that, 1

dy . |

cost+ysmx—1 1
5, Tytanx=secx

|

Here, P = tan x and Q = sec x |

IF = ef Pdzx |

— ef tan zdz :

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

. ]

- eln secx

. IF =secx

(OEREC
Explanation: It is given that:
O . . . N
(2i +6j+27k)X<i +)\j+uk) —0
i k| i . R L
6 27|=1(6p—27N)— 5 (2u—27)+ k(2\ —6) = 0 , equating the coefficients of , 7, kon both sides,we get
1 X p
(61 — 27A) = 0, (2 — 27) = 0, (21 — 6) = 0.

solving,we get A = 3, u = %

DN =0

2 cos x
(©) — o=

Explanation: Let u(x) = \sin x and v(x) = e“ X,
du
We want to find & = 4=
dv dv
dz

d . d . .
Clearly, ﬁ = 2sin x cos x and d—; = %% X(-sin x) = ~(sin x) e“*5 ¥

du _ 2sinzcosz _  2cosz

dv — sinzxecosT ecos T
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19.

20.

21.

22.

23.

@ ?
Explanation:
(a) Both A and R are true and R is the correct explanation of A.
Explanation: We have, (x - 5)(x - 7)
= x%-12x +35
2 .. dac—b?
We know that, ax* + bx + ¢ has minimum value ——.
Here,a=1,b=-12andc =35
4.1-35—(—12)?
. Minimum value of (x - 5)(x - 7) = —o 12
140—144 '
= —44
4= -1
(d) A is false but R is true.
Explanation: Assertion is false because distinct elements in N has equal images.
1+1
for example f(1) = % =1
f)=2=1
Reason is true because for injective function if elements are not equal then their images should be unequal.
Section B
-1(__L -1( L -1 lgin(="
We have, tan ( ﬁ) + cot (\/g) + tan [sm( 3 )] .
=tan ! (tan %’T) + cot ™! (cot %) +tan"1(—1).
=tan~! [tan <7r — %)} + cot™! [cot(%)} +tan~! [tan (71' — %)]
1 T T
‘tan” (tanz) ==z,x € (—E, 5)
— -1(_ x -1 s -1 (_ s
= tan ( tan 6) + cot (cot 3) + tan ( tan 4) cotfl(cotm) =z,z€(0, )
and tan"!(—z) = —tan"1z
_ .z + T T _ —2w+4m—3m
6 3 4 12
_ —bmt+4m -
12 T 12
OR
Let cos ™1 (‘—1) =
et cos 7
_ _ L
= cosy = NG
= cosy = —cos
= cosy = COS(TF - %) = cos?’T’r

Since, the principal value branch of cos™ is [0, 7r].

Therefore, Principal value of cos ! (:/—%) is 37:T.

f(x)=x%+ax + 1

=f(x)=2x+a

Since f(x) is strictly increasing on (1, 2), therefore f'(x) = 2x + a > 0 for all x in (1, 2)
S.0n(1,2)1<x<2

=2<2x<4

=2+a<2x+ta<4+a

.". Minimum value of f' (x) is 2 + a and maximum value is 4 + a.
Since f'(x) > 0 for all x in (1, 2)

s.2+a>0and4+a>0

=a>-2anda>-4

Therefore least value of a is - 2.

Which is the required solution.
Given that f(z) = 4z — %m2,ac € [72, %}

:>f’(x):4—%(2a;):4fx
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Now, f'(x) =0
=x=4
Now, we evaluate the value of f at critical point x = 0 and at end points of the interval [—2, %}
f(4)=16 - 3(16) =16 — 8 =38

f(-2)=-8— %(4):—8 2=-10

f(%):4(%>—%<%) =18 - 8L =18 - 10.125 = 7.875

Therefore, the absolute maximum value of f on {—2, %} is 8 occurring at x = 4

And, the absolute minimum value of f on [—2, %} is -10 occurring at x = -2

OR
y2 =8x + 3 ...(I) (given)
. dy _ odz

W =8 i) (given)
2y- 84 =g

-y=f -3

Fory:%

From eq (i),(%)2 =8x+3

or,l—3—8:u

s 11 1

Hence, required point is (— 32 5) .
4 8

24, Letl = fsec 3 z csc3 xdx. Then, we have

—4 -8

1 — =

z = [cos 3 xsin 3 zdx
cos?/3 z sing/3 x f

since - (% + §) = - 4, which is an even integer. So, we divide both numerator and denominator by cos”x.

I=[=

Put tan x = t and sec® = dt, we get

=

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
1
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
(1+tan2w) 2 d :
tan8/3 f tand/3 z sect raz 1
[
e = o \ 3, : :
I=[——dt=[|ts +t3 |dt=—:ts +3t3 +c |
t3 I
-5 1
= I:—%tan7$+3tan3x+c |
atib c+id :
—c+1id a—1b |
= |A| = (a + ib)(a - ib) - (c + id)(-c + id) :
= (a+ib)(a- ib) + (c + id)(c - id) I
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
. ]

=a?-i’b2+c?-i%d?

25.Let A=

=a?- (-D)b% + 2 - (-1)d?
—2+b2+ 2+ d2

Thus, |A| =a® + b% + ¢? + d?

Section C
. . _ cos @
26. According to the question, I = [ TEErYE—ys
=[——0 [ .cos’d=1— sinf]
(4-+sin? 9)[5—4(1—sin? 6)]
cos 6

o f (4+sin? 0) (5—4+4sin’ 6)

_ f cos 6
(4-+sin? 9)(1+4 sin? 9)
Letsinfd =t = cosﬁdﬂ =dt
Then, = [ m
1 A B
(4+22) (1+4¢2) 4+t2 14-4¢2
using partial fractions

Att=0,4+ 2 =L = A4+4B=1 ()

>
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Att=1,4+ L =L =544 5B=1 ..(ii)
On solving Equations (i) and (ii), we get

_ =1 _ 4
A= = and B= i
1 4

1 15 15

(4-+12) (1-+4¢2) T e T
~1 4

(4+62)(+422) ~ 15(4-+2)  15(1+4t2)

Integrating both sides w.r.t. t,

1 1 1 4 1
= [[—— dt=—=[— 4
f (4+12) (1+4¢2) 15 f 4442 + 15 f 1+4¢2

11 4 1
=) 2 T J (1)2+t2 dt
2

L

== . ltan 1t L. Lign 14 ¢ [ o — lgan~1Z 4 c]

15 2 2 115 1/2 1/2 2+a2 @
putt =sinf
— lygp-1sing | 2,194
= gptan™" == + ~tan " 2sinf+ C
27.One girl and 2 boys can be selected in the following mutually exclusive ways:

Group 1 Group 2 Group 3

O Girl Boy Boy

(ID) Boy Girl Boy

(I11) Boy Boy Girl

Therefore, if we define G; G, G3 as the events of selecting a girl from first, second and third group respectively and By, By, B3 as
the events of selecting a boy from first, second and third group respectively. Then By By, B3, G1, Gy, G3 are independent events

such that
P(G1)=2,P(G2)=2,P(Gs)=

1
1 2 éz
P(B)=7,P(B2)=7,P(B3) =7}

4
Therefore, required probability is given by,

= or II or IIT)
= P(IUITUII)
ZP[(Gl N By ﬂBg)U(Bl NGy ﬁB3)U(Bl N By ﬂG?,)]
:P(Gl N By mBg)—i-P(Bl N Gy ﬂBg)—i—P(Bl N By ﬂGg)
= P(Gy) P(Bp) P(B3) + P(By) P(By) P(G3)

3

:—><2><§+l><2><§+l><2><l:i+i+$:;—zP(B3)+P(B1)P(G2)

4747447407 e T e e 4T 32T 3
_rm 1
28. Let I = fo —5+4coszdzc . Then
- 1 - 1+tan? %
I= fo — dz = fo

5(1+tan2 §)+4<17tan %)

l—tan2 %
5+4 =
1-+tan? 5
1+tan? % . sec? %
dr = fo
By using substitution

Lettan £ =t. Then, d (tan £) = dt = $sec’ £dz = dt = do = 22~

=I=[

9-+tan? % 9+ tan? %

T
sec® —
2

Also,z =0=t=tan0=0and z =7 =t =tan § = 0o
sec2£
= 0 2 2dt

T

0 9412 sec? 3

w3

tan~1 3}:} = %(tan’1 oo —tan ! O) = %(% — 0) =

OR

|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
1
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
P(Selecting 1 girl and 2 boys) |
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
|
|
|
|
i
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o —2?+3z-1+1-1
1) [ e d
7( 1 f -2 +3ac 2

i

:(_1)f[%+;%}dm
e

=(-1) [fﬂdx+f Se2 ]

= (1)(I1 + B) i)

consider, I1 = [ /1 — z?dz

_ % [m 1_224 Sinfl( )} + O ...(ii) [f /a2 — 22dx — %[m a2 — 22+ qa? sinfl(%)] + Ci|

f3$2dw

consider I, =

72‘/‘\/1 z2
—290
f de—2 [ 2=
:—%x2 1— 22 —2sin"!(z) + Cy

= —34/1 — 22 — 2sin"(z) + C» ...(iii)

From Equations (i), (ii) and (iii), we get

2

I=(-1) [ SVl —z?+ %sin_l(m) + C1—2sin !z

2
29. x(y3 + X3) dy = (2y4 + 5x3y) dx

d_y . 2y4+523y

dz zy3+ad

It is a homogeneous differential equation
s Z— =v+ :v—
vtz dv _ 2:3—1?

dv _ 21) +5v
dz R

dv _ 20*+5u—vi—v
T =7 s
’U3+ld __a;
vitdy z

f4v+4dv:4fd_;

vitdo

So puty = vx

log|v* + 4v| = 4log x + log C
log|v* + 4v| = log(x)* + log C
log|v* + 4v| = log Cx*
vi+av=cx?

Putv = %

Z—i + 4% =cx?

y*+ 4yx3 = cx®

The given differential equation is,

xﬁ -y =log x

= =+ (—l)y— 1logm

This is of the forIn d— + Py=Q

Where, P = —$ Q= % logx

Here I. F = ef(7%>dz —e gz — 1
)

I \J;;((_m))dx:%/f(a:)—i—C

)—3\/1—_x2+02}

:ésin_l(m)—%\/1—:v2+3\/1—:1:2+0[where C=-C -0yl

-logzdx+ C
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=< :logmfid:v— f{%(logw)fw%dm}dm—i-C
=L=_1. logx+f1~ida:+0
j%:f% logxf;JrC ()

Putting x = 1 and y = 0,we get,

=-logl1-1+C
c=1
Putting C = 1 in equation (i) we have % = —% -logx — % +1

=y=x-1-logx
30. According to the question

Given vectors are , @ = i + j + & and

—

b—_j—k:
Letc—mz+yj+zk
ik
Then ,a X ¢ = 1 1 1
T Yy z
= i(z—y) — j(z—2) + k(y — )

Given thatd x ¢ = b .
=i(z—y)+jlx—2)+kly—z) =05 + 15+ (—1)k [-. b= — k|
On comparing the coefficients of i, j, and k. from both sides, we get
z-y=0,
x-z=1,and
y-x=-1
x-y=1..0)
Also given that , @ -
= (i+7+k) (zd
=xX+y+tz=3
= x+2y=3[.y=1z]..(i)
On subtracting Eq. (i) from Eq. (ii), we get
3y=2
=Sy= % =zl y=z]
From Eq. (i) a::l—}—y:l—i—%:%
é=2i+25+ 2k
OR
Accordlng to the question,
G=3i— j and

b:2z+]—3k
— R R .
Let by =x11 + 41§ + 21k and

— . . .
by = z91 +y2J + 2k

- =L
b1+b2—b b1||aand
bQJ_CL.

- =

Consider, b; + b, =b
= (@it @)i+ (g )i+ (2 + ) k=20 +j— 3k
On comparing the coefficient of %, 7 and & both sides; we get
=z +x2=2 ..(0)
Y1+ y2 = 1...>i)
and 21 + zo = —3 ...(iii)
— —

Now, consider b ||a

T Y z

3= 1= = Alsay)
= z1=3\y1=-Aandz; =0 ..(iv)
On substituting the values of x,y and z, form Eq. (iv) to Eq. (i), (ii) and (iii), respectively, we get
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m2—2—3)\ yo=14+Aand zo = -3 ..(V)

Since, b2 1 a, therefore b2 a=0

=  3x9 — Y2 = 0

= 32-32)-(14+X)=0

= 6-92-1-)X=0

= 5-10A=0=>X==

On substituting A = % in Egs. (iv) and Egs. (iv) and (v), we get

561:%,:91*_—1 z21=0

and z2 :2,y2 —andzgz—?)

Henceg b1+b2 (l——])—f—(%; % —3k)
:2z+]—3k

31. Given, x = a(cos t + t sin t)

On differentiating both sides w.r.t t, we get

dz
dt

:>Z_:f:a(-Sth+1.sint+tcost)=atcost ....... 0)

=a [— sint + %(t) -sint + t% (sin t)] [ by using product rule of derivative]

Also, given, y = a(sin t - t cos t)
On differentiating both sides w.r.t t, we get

d . -
df =a [cost - i(t) cost — t% (cos t)} [ by using product rule of derivative]
d
d?: a(cost-cost.l+tsint)
=atsinti.... (ii)
dy

dy @t t si . .

Now, — = jti = &38L = tan t [ From Eqs.(i) and (ii)]

dt
Again,differentiating both sides w.r.t X, we get

Py _ 4 (dy\_ 4 dt 2
m—a % —E(tant)d t

dz/dt
_ sec t _ sec3t .
= @ = — [Frorn Eq(l)]
d“z __
Also, ﬁ y (at cost)

= (t cost)
=a [ ddt (t) - cost + t% (cos t)} [ by using product rule of derivative]

=alcost-sint]
dzy d dy .
— = < =) =% < (atsint)

=a(sint + t cos t)
Section D
32. The given curves are y2 = 4x and x? = 4y

Let OABC be the square whose sides are represented by following equations
Equation of OA isy =0

Equation of AB is x =4

Equation of BCisy =4

Equation of COisx =0

y=4
{ﬁ“ o
:A(a,o)'x
x=4
Y=
A

Y
On solving equations y2 =4x and x% = 4y, we get A(0, 0) and B(4, 4) as their points of intersection.
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The Area bounded by these curves
4

= fO |:y(parabola y2=4a:) - y(parabola z2=4y)] dz
4 2

= fo <2\/§ — %) dx

_ 2 32 23]
_[2.533/ _E}o

w

12

64
O
(@)

o 2
3 _ 64
(2)° =5
16
3

4,3/2 _ ﬁr
0

) TN RN N e |

V]

|5 e

= 5 sq units

Hence, area bounded by curves y2 =4x and x = 4y is 13—65q units ...... 1)

Area bounded by curve x2 = 4y and the lines x = 0, x = 4 and X-axis

4

= f() y(parabola z2:4y) dz
4 g2

=/, Td:c

- (2],
12 |

_ 64
12
_16

=3 squnits ........ (ii)

The area bounded by curve y2 = 4x, the liesy = 0, y = 4 and Y-axis

4
= fo x(parabola y2=4z) dy

4y2
=Jo T

1

i

|

1

|

|

1

|

1

|

1

1

|

|

1

1

1

i

1

1

1

1

|

1

1

1

1

|

1

|

1

1

|

1

|

1

1

|

- (5], '
=5 1
_ 64 ° 1
12 |

= 2¥5q unis .......(iii) 1
1

From Equations. (i), (ii) and (iii), area bounded by the parabolas y2 = 4x and x? = 4y divides the area of square into three equal |
parts. :
33. Here R is a relation on N x N , defined by (a,b) R (c,d) < a+d=b+cforall (a,b),(c,d) € N x N 1
We shall show that R satisfies the following properties :
i. Reflexivity: |
We know thata+b=b+aforalla,b e N. :

.. (a,b)R (a, b) for all (a, b) € (N x N) I
So, R is reflexive. :

ii. Symmetry: |
Let (a, b) R (c, d). Then, :
(a,b)R(c,d)=a+d=b+c |
=c+b=d+a :

= (¢, d) R (a, b). I
.(@,b)R(c,d)= (c,d)R(a,b) forall (a, b), (c,d) e N x N |
This shows that R is symmetric. :

1

|

1

1

1

1

|

1

|

|

1

|

1

|

1

1

|

|

3

=

iii. Transitivity:

Let (a, b) R (¢, d) and (c, d) R (e, f). Then,

(a,b)R (¢, d) and (c, d) R (e, )
=a+d=b+candc+f=d+e
=a+d+c+f=b+c+d+e

=a+tf=b+e

= (a,b) R (e, f).

Thus, (a, b) R (¢, d) and (¢, d) R (e, f) = (a, b) R (e, )
This shows that R is transitive.
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.". Ris reflexive, symmetric and transitive
Hence, R is an equivalence relation on N x N
OR
Given that A = [-1, 1]
i f(@) =2
Let f(xq) = f(xp)
>3 =223 x=x
So, f(x) is one-one.
Now, lety = £
>zx=2y¢ A Vyecd
Asfory=1€c A, x=2¢ A
So, f(x) is not onto.
Also, f(x) is not bijective as it is not onto.
ii. g(x) = [x]
Let g(xq) = g(x2)
= |z1| = |22 = 21 = L9
So, g(x) is not one-one.
Now, x=t1y & A forally € R
So, g(x) is not onto, also, g(x) is not bijective.
iii. h(x) = x|x|
= z1|x1| = @2 |X2| = 21 = T2
So, h(x) is one-one
Now, let y = x|x|
sy=x’cAVrcA
So, h(x) is onto also, h(x) is a bijective.
iv. k(x) = x?
Let k(x1) = k(x2)
=zl =1= 2 =+x9
Thus, k(x) is not one-one.
Now, lety = x?
=z Yt AVycAr= ygAvVycA
Asfory=-lL,z=,/-1¢ A

Hence, k(x) is neither one-one nor onto.

34.LHS=1+A
10 0 —tan<% 1 —tan?
= + =
[0 1] tan < 0 tan < 1
RHS — (I — 4) {c.osa —sina]
sina  cosa

_([r o] 0 —tan< cosa —sina
N 01 tan% 0 sina cosa

B [ 1 tan%] [cosa —sinoz]

[e] .
—tan 3 1 sina cosa
r [ ) . [0}
cosa—l—tan;sma —sina + tan 3 cosa
—tan %cosa +sina tan %sina—i— cosa
r .a .oa
sin E . . sin 3
cosa + —silna —Ssina + —COS
- . « . «
sin E . sin ? .
———CoSQ + sin o —SIin & + Cos
CcOos E COS E
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35.

i sin & sin & ]
cosa + —Sln « —sina + —CosQ
cos — cos =
— 2 2
- oa o«
sin o . sin -
———CoSQ + sin o —Sin o + Cos
cos — cos —
L 2 2 .
[e3 . o . . [e] B [¢]3 -1
COS (x COS E+sm Esma — sin « cos ;Jrsm Ecosa
a [e3
cos — cos —
— 2
- oo a . . oo a
— cos asin ;+cos 5 sina sin a sin ?Jrcos Jeosa
cos < cos &
L 2 2 .
(o) snfet)
cosla—7 sin{ a— 7
cos % cos % 1 —tan %
= = =LHS
sin(afﬁ) cos (afﬂ) tan £ 1
2 2 2
43 [¢3
cos — cos —
L 2 2

Let r be the radius of the sphere and dimensions of cuboid are x, 2x and %

Amr? 42 [ X T+ x X2z + 2T X %} =k (constant) [given]

=4 + 622 =k

9 k—62? [ k—6a? .
= =" =r= —47T ...... @)

Sum of the volumes, V = L3 + X T X 2z

3
_ 4ard 3 .
==+ gx ...(ii)

3
_4_(k622\2 | 2 3
= V= 371'( y ) + 3

On differentiating both sides w.r.t. x, we get

1
v _ 4 3(k=62>\2 (122 2 2
dz_37”<2( 47r) (4n)+3><3$

~om/5E (’—‘"””) ot

k—6z2 6
= (—6z) = + 227
F . v _
or maxima or minima, put == = 0

= (—6z),/2 1 2g2 =0

k—
= 2z? =6z, —— 6a?
4
= g=3,/ k%
47r

= x=3r
[using Eq. (i)]
Again, on differentiating ﬂw.r.t. X, we get

v d k—6z2
ﬁ_ifidz(x\/ >+4:11

=6 ki?ﬁ +m-%+—1 (712“”) + 4z

k—622 4m
4

:—6<r—%)—|—4m

=—6r+ 2 442
Now, (Z?) , = —br+ 2 02 | qor —gr+ 182 5
Tr=or

Hence, V is minimum when x is equal to three times the radius of the sphere.

Hence proved.
Now, on putting r = %in Eq. (ii), we get

3
_4Ar [z 2 3 _ 4w 3 2,3
Vi =4 (3) + 30" = o' + fa

3\ 3
— 2,2 (2n —2,3(44
=37 (27—'—1)*31: (189+1)
— 2,.3(28 466 .3

BE] 189 567

OR
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=

AS——3
V=mr?2z [ OL=2z,LM = 2z
= (a® — 2?).22
V =2n(a’z — x3)

& _ 2m(a? — 3z?%)

o

d“v

=— =270 — 6z

o [0 — 6]

= —12nx

For maximum/minimum
dv

dz 0

d?v _ _a_
_L,L* 127, &

= negative maximum
Volume is maximum at = %

Height of cylinder of maximum volume is
=2x

Section E

36. LP(A)=3,P(A)=1— 3=
P(B)=3,P(d)=1— 3=
P(Both are selected) = P(AN B) = P(A) - P(B) = % %
P(Both are selected) = 1

ii. P(A) = 3, P(A) =1 — 6% =2
P(B)=3,P(M)=1— 3 =1
P(none of them selected) = P(A' N B') = P(4’)- P(B') = % %
P(Both are selected) = %

iii. P(A)= 3,P(A)=1— 1 =2

P(B)=5,Pb)=1— =13

P(none of them selected) = P(4') - P(B) + P(A)- P(B)= 2.5 + 2.3

P(Both are selected) = % = %

OR

P(A)=3,P(A)=1— =2

P(B)=,Pb)=1- =13

P(atleast one of them selected) = 1 - P(none selected) =1 —

2

3
1
2

1
3
P(atleast one of them selected) = %

37. i. Clearly, the coordinates of A are (8, -6, 0) and that of E are (0, 0, 24).

Also, cartesian equation of line along EA is given by
z—0 y—0  2—24

8—0 —6-0  0-24
T Y z—24 T Y z—24
8T 6T 24 7 437 DI
ii. Clearly, the coordinates of D are (-8, -6, 0) and that of E are (0, 0, 24)
—

. Vector ED is (-8 - 0)i + (-6 - 0)j + (0 - 24)k, i.e., -8i - 6 - 24k.
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iii. Since, the coordinates of B are (8, 6, 0) and that of E are (0, 0, 24), therefore length of cable

EB=1/(8 — 0)2 + (6 — 0)2 4 (0 — 24)2
= /64 + 36 + 576 = /676 = 26 units

OR

Sum of all vectors along the cables
- - = =
=FA+ EB+ EC+ ED

= (87 - 65 - 24k) + (87 + 67 - 24k) + (-8 + 6] - 24k) + (-87 - 6 - 24k)

= 96k

38. i. Let number of pairs of earing = x and number of Necklaces =y

As per the given information

x,y>0
0.5x+y <10
x+y<15

Profit function = Z = 30x + 40y

ii. Let number of pairs of earing = x and number of Necklaces =y

As per the given information

x,y>0
0.5x+y <10
x+y<15

Profit function = Z = 30x + 40y

o ~p

(0,10)

Numberof & - e,
Necklaces | (10,5) =

10

O
0,0

5
Number of Pairs of Earrings

x
=

/7 5‘0)9 : o
% e,

iii. From graph corner points are (0, 0), (0, 10), (10, 5) and (15, 0).

corner points maximum profit = Z = 30x + 40y
(0,0) Z=0
(0, 10) 7 =3400
(10, 5) Z = ¥500
(15, 0) Z = 3450

Hence profit is maximum when x = number of pair of Earings = 10 and y = Number of Neckleses

OR
Whenx=5andy =5

Z = 30x + 40y = 150 + 200 =350
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