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General Instructions:

Read the following instructions very carefully and strictly follow them :

1. The question paper consists of 14 questions divided into 3 sections A, B, C.

2. All questions are compulsory.

3. Section A comprises of 6 questions of 2 marks each. Internal choice has been
provided in two questions.

4. Section B comprises of 4 questions of 3 marks each. Internal choice has been
provided in one question.

5. Section C comprises of 4 questions of 4 marks each. An internal choice has

been provided in one question. It contains two case study based questions.

EXAMINATION 2021 -22(1IND TERM)

Time : 2 Hours Maximum Marks : 40
CLASS - XII MATHEMATICS
Sr. No. SECTION- A (6 X 2=12) Marks
allocated
Q.1 2
Evaluate: J.(j:j] e dx | 2

Cf(x+2 ? v [ ox x2+4x+4 (x| xx+4) 4
[_I(x+4j e’dx —Ie |:—(x+4)2 }dx Dl—je [(x+4)2 +(x+4)2}dx

x X 4 X X
=e +—|dx =€ [ j+c.
L+4 (x+4)2} x+4

OR
Bval X + sin x 3 . .
Vauate:.[—d _ tan X - 91 x L
1+ cos x ANS. 0gsec og (1+cosx)
X +sinx

dx :lj xseczﬁdx +I tanﬁdx
OR 1+ cosx 2 2 2
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1 * tan % x x
:E T —J. tanzdx+J. tanzdx
2

Q.2 2
Solve the differential equation: %+ % =0, 2
dy+ 1-y? —0 dy dx
— ‘f—— = =- +
dx 1-x? .[ \/1—)/2 .[ \/1—x2 ¢

= sin'y=—sin"' x+sin"'¢c
= sin’l[x\ﬂ —y? + Nl —x? } =sin" ¢ = xyl-p? +W1-x* =c.

Q.3 N N . . - > 2
If « and b are two non-collinear unit vectors such that |a+ b|= /3,
find (2a=55).(3a+ b). Ans: -+

4 . . - - —
Q Find the value of A so that the lines *—>_ - 2-Y _ 172 4pq4|2
510+ 2 5 —1
x 2y+4+1 1-z .
T 4 - 3 are perpendicular to each other . Ans: 4 =1

Q5 Consider the experiment of tossing a coin . If the coin shows tail , | 2
toss it again but if it show head , then throw a die . Find the
conditional probability of the event that the die shows a number
greater than 3 give that there is at least one head.
S={TT,TH,H\,H2,H3,H4,H5, H6)

Let E : Die shows a number >3 E : {H4, H5, H6]
F : there is atleast one head. -~ F:{HT, H1, H2, H3, H4, H5, H6}
P(F) =2 -
(F) 4 P(ENF) 13 -4
< 1
_ _PENF) _3_1
“ PE/P) =50 -3
Q.6 1

If A and B are two independent events and P(A):Z,P(B):%, Find | 2
P(AuB). Hence find P (not A and not B).

P(A U B) = % = P(A) + P(B) -P(A  B) = %

W

A & B are independent = P(A) + P(B) —P(A) - P(B) =

|
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SECTION-B (83X 4 =12)

Q.7 I 3
Evaluate: 1 . I = log(l + ————tdx Put
valuate I{log(logx)+(logx)2 }dx I{ og(log x) o8 x)z} x Pu
logx =t Or x=¢'S0 that dx =é'dt ..
1 11 1 _ 1), 1 1),
I= j(logﬁt—z)efdz = j[logt+;—;+t—2Je’dt = I(logH;je dt+j(—;+t—2je dt
=[e' logt dt+][e' ldt+jet (=1/t)dt+]e' L
g t J/ 2
¢ Ly 1 -1, | - .1
= (logt)e' —[-€'dt+ e .—dt+(—) —J5edt+]e—dt+C
t t t t t
1
=e'logt——e' +C = xlog(log x)-— +C
t log x
Q38 Solve the differential equation: (x+y)x+xdy=0 3
(x+y)dx +xdy =0 — xdy =—-(x +y)dx
dy _ x+y
= dx X

: . — d
It is homogenous equation, hence put V' = VX and ﬁ =vHx- -,

we get v+xd_v:_x+vx __I+v
dx X 1
= Y= j i Z—I LA
dx 1+2v X

= 1510g(1+2v)=—10gx+10gc:> 10g(1+2yj:210g£
x

X

2
2
i y:££] :>x2+2xy=c_
X X

OR
Find the particular solution of the differential equation
(tan~y —x)dy = (1+y?)dx, given that x =1 when y = 0.

a +y2)dx —(tan_ly—x)dy =0

2
:d_yzi d_x_tan_ly_ X
dx tan_ly—x dy  1+y? 1+y?
-1
dx+ X tan y

E 1 +y2 T +y2
.. . dx
This is equation of the form o Px=0

So, LF.
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-1 tan ™y
maly _ Jtan ¥y dy

xe
Ly l-l-y2

Ide J- 2" -1
t
=e —e 1T et Y,

y .y
xe™? :J“reI dt = te'—e' +c=e™ ¥ (tan"'y=1) + ¢ (where tan"'y = t)

i 12 .
=120 622 & ne™ =™ T (fanly-1)42

o & =iianTyala.2e™ 7

Q.9

> o5 >

Given that vectors & P € from a triangle such that @ =b+C  Find

P, g, I, s such that area of triangle is 56 where @=Pi+a+k,

b=si+3]+4k i

d=b+C= pi+qi+rk=(s+3) +4]+2k

c=8i+]j-k P=S*+3H4q=41=2
e

area = :H?X(’|:5\/6

o

3§
bxe=|8 3 4 =—10f + (25 +12) ] + (s—=9)k
3 "1 =2

100 + (25 + 12)2 + (s — 9)> = (104/6)% =600

S+ 68+ =0=35=-11,p=-8,or5=5,p=8

Q.10

Show that the lines x-*_y-1, ,_jand x-4 _z+1
3 -1’ 2 3

intersect each other. Also find their point of intersection.
x—1 v—1 z+1

—— = = = A x =2p+4,y=0, z= 3n-—1
3 —1 ]

At the pomt ofmtersection

B
2 0 3 A=1 n=0

Xx=3A+l,y=—A+1l.z= —1 so 3A+1=4=2pn +4
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Hence the lines are mtersecting

Pomt of mtersection s (4, 0, —1)

OR

Find the coordinates of the point where the line through the

points A(3, 4, 1) and B(5, 1, 6) crosses the plane determined by

the points P2, 1, 2), Q@3, 1, 0) and R4, -2,
. i g @3 y—4 z—1

Equation of line 1s s T3 T 5

Equation ofplane 1s

x =2 y=1 -2

1 0 —2Z | =9
. -3 -1
= Xy I T T e (1)
).
general point ongivenline (2L +3, -3 A+4,5A+1) Leson (1)
. ; 2
2@A+3)+EBA+H+GA+)-T7=0 = A= ——
2
: : . (5 7
Pomt of mtersection | ; G ; J
SECTION-C (4 X 4 =16)
Q.11 1 o
Evaluate: | x(tan ' x)”dx
0
Solution 1= |,‘1 ta” )
[}
Integrating by parts, we have
¥ 11 ran X
1= [tan UL E[
——| tan” xdx
32 1+ X
m o =
= E e Il g where I] = ~£1+x2 tan™ xax
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rxtel-1
I = { tanx dx

= [tan™ xn’:.'—[ L —tan ™ xdx
o l+x
-1, ~((tan x)°), i K
— ly— 2-_J'an x! My e 37
1 o s y 1 x
Here L= Jm.u txd o = [l-tm--x_l1:| _‘{]_—I: ax
o o
i 3 ']
= E—ll lc:-g|1+x'|:| e E—ll-u:-gz_
4 2\ ‘o 4 2
m 1 T
Thus I = Z_Elﬂg:_ﬁl
Th fi I—i_i llﬂg"' i —H_:_E_Fllog"
e T3 7a 277 32 T 4 2 o
W _4n—lcgﬁ_
16 Ans
-4) 1
(=4 —log2
16 2
Q.12 Find the area of the region bounded by the two parabolas 4

x'= y&y > =X Ans : The point of intersection of these two
parabolas are O (0, 0) and A (1,
-

A _l-'=_1'2
I=_]-‘=
(1.1)
Xe 5 X
1) v’ required area =
Ir . 2 % 3 -‘-
:[L«J';—I ]dxz—.x“—x—|—_ _E_l=l
- 3%k T3 303
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Sketch the region common to the circle x*+y*<16a”and the
parabola y < 6ax Also, find the area of the region using
Solving y* = 6ax and x? + y? = 164>
we get x> + 6ax — 16a*> = 0
(x + 8a)(x —2a) =0

. : = -8a, x = 2a
Integration.

P
! SR

2 4
Required area = 2“0(1 Joax dx + L:: 16a> — x> d.\}

| (o2 mf‘w(-"

&
o P
[ 2342
= 2; 8'\/3” 81 o "(;2[ Sa g—l = 2 M;aJrSazE:I Sq. units

 ~da
\#16172 —x% +8a”%sin! L}
2a

da |

| 3 3

| - L

Q.13

Find the equation of a plane which passes through the point (3, 2,
0) and contains the line
x-3 y-6 z-4

1 5 4
Any plane through given pointis a (x-3)+b (y-6)+¢(z-4)=0......... (1)

witha+5b+4¢c=0....... (4)
(1) passes through (3,2.0) = —-4b-4c=0 or b+c=0........ (B)

From(A)and (B) a+b+(4b+4¢c) = 0 = a=-b
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il e

. Required eqn. of planeis x—y+z—-1=0

Q.14

There are three coins. One is a biased coin that comes up with tail
60% of the times, the second is also a biased coin that comes up
heads 75% of the times and the third is an unbiased coin. One of
the three coins i1s chosen at random and tossed, it showed heads.
What is the probability that it was the unbiased coin? Ans : Let
El:selectionof first (biased) coin ;E2: selection of second
(biased) coin ;E3: selection of third (unbiased) coin

P(E,) = P(E,) = P(E;) ==
: : 3 Let A denote the event of getting a head

Therefore. P|_. E )~ 100 1;:'-._‘ E,] 100- | | 5

(A

P|E—| = P[EE]P[E_J'
| _ﬂg_ | = F, _ﬂg_ N F, ::'L A ‘-,.
P(E,)P |.~_E_l,.| +P(Ey)P| E___| +P(E;)P| =

1 1
_ 53 10
_1 A0 F 75 .1 T 33
100 3 100 32

aﬁa?#ﬁ?a?awﬁa#é@#?
U a7 E AT gHRT g T2 3T 2dl
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