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UNIVERSAL EDUCATION CENTRE
JAYANT SHARMA (94145-37474)
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MATHS 12

( Solved Sample Paper)
Section—A
Choose the correct answer from the given four options in each of the Questions 1 to 3.

1. If = 1s a binary operation given by =«: R x R — R, a = b = a + b? then —2x%5 1s

(A) 52 (B) 23 (C) 64 (D) 13
. :TE 3‘]1 - - . 1 -
2. Ifsin':[-1.1]— 575 (Isa function, then value of sin™ TS )1
T —T s 77
A) & B e © T ®»
92 6 2 3)\(3 0
3. Giventhat 3 0/7\l1 oll1 2)- Applying elementary row transformation

R, > R-2R, on both sides., we get

(3 6) (2 3)(1 -4 (3 6y (0 3)(3 0
w(Bd-GJ03  we(d-0a0 3
_ _ _ . |

0

oFU-GIEY o U090

4. If Ais a square matrix of order 3 and |A| = 5, then what is the value of |Adj. A|?

th

If A and B are square matrices of order 3 such that |[A| = —1 and |B| = 4. then
what 1s the value of |3(AB)|?

X

1 (f_‘l." ’ d2 v 2
6. The degree of the differential equation - J = 2 1s

Fill in the blanks in each of the Questions 7 and 8:

dy
7. The integrating factor for solving the linear differential equation ¥ dx V™ x?

is
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8. The value of ‘i—i 1S

9. What 1s the distance between the planes 3x + 4y —7 =0 and 6x + 8y + 6 = 0?

10. If § is a unit vector and (*x— a). (¥ +a)= 99, then what is the value of | ¥ |?

Section—B

11. Letn be a fixed positive integer and R be the relation in Z defined as a R b it
and only if @ — b 1s divisible by n, ¥V a, b € Z. Show that R 1s an equivalence
relation.

12. Prove that cot™'7 + cot!8 + cot?18 = cot™'3.

OR

Solve the equation tan_1(2 +x)+ tan ™" (2—x)= tan' =, — \/5 > x> \/E

Lt

.x+2 x+6 x-—1

13. Solveforx, |x+6 x—-1 x+2|=0
x—1 x+2 x+6

OR

i

1 2 I -1 2 _ , L
IfA= 3 1 and B = 3 2 3 . verify that (AB)" =B A" .

14. Determine the value of & so that the function:

-

k.cos 2x
L T IN.
< b —
Jx) = s 4
2. . T
L if x= —
A
- - | n
1s continuous at x =7
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_ B d*yv .
If y = ™ ", show that (1 — x?) ) —xdi—az_v =0-

2
X dx

[—
n

: . : Tl'
16. Find the equation of the tangent to the curve x = sin37, y = cos2r at r = e

Find the intervals in which the function / (x) =sin*x + cos*x, 0 <x < > 15

—

strictly increasing or strictly decreasing.

T
6 i 3
17. Evaluatej sin” x cos xdx
0

3x+1

18. Evaluat dx
valuate j2x2—2x+3

OR

Evaluate J x.(log x)* dx
19. Find a particular solution of the differential equation

x x

2y e’ dx + (y—2xe’) dy =0, given that x = 0 when y =1.

20. If & =2i—2j+k b=i+2j—3k and ¢ =2i—j+4 k, then find the projection
of b+ calonga -

21. Determine the vector equation of a line passing through (1. 2, —4) and
perpendicular to the two lines -F:(Sf —16 j+10k)+ A(3i—16 j+7k) and
(A57+297+5k)+u(Gi+87—5k).

22. 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 1s an unbiased coin. One of the three coins 1s chosen at random and
tossed, it showed heads. What is the probability that it was the unbiased coin?
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SECTION-C

4 1 3
23. Find A7', where A = 21 1 . Hence solve the following system of
3 1 —2
equations 4 x +2y+3 =2, x+v+z=1,3x+yv—2z-=35,
OR

Using elementary transformations. find A~!, where

1 2 2
A=|-1 3 0
o -2 1

24. Show that the semi-vertical angle of the cone of maximum volume and of given
slant height is tan'/2 .

3
25. Ewaluate L (3x* +2x + 5) dx by the method of limit of sum.

26. Find the area of the triangle formed by positive x-axis, and the normal and

tangent to the circle x> + 12 = 4 at (1. /3 ). using integration.

27. Find the equation of the plane through the intersection of the planes
x+3py+6=0and3 x—v—4=-=0 and whose perpendicular distance from origin
is unity.

OR

Find the distance of the point (3. 4. 5) from the plane x + v + = = 2 measured
parallel to the line 2 x = v = =

28. Four defective bulbs are accidently mixed with six good ones. If it is not possible
to just look at a bulb and tell whether or not it is defective. find the probability
distribution of the number of defective bulbs, if four bulbs are drawn at random
from this lot.

29. A furniture firm» manufactures chairs and tables, each requiring the use of three
machines A. B and C. Production of one chair requires 2 hours on machine A. 1
hour on machine B and 1 hour on machine C. Each table requires 1 hour each
on machine A and B and 3 hours on machine C. The profit obtained by selling
one chair is Rs 30 while by selling one table the profit is Rs 60. The total time
available per week on machine A 1s 70 hours. on machine B is 40 hours and on
machine C is 90 hours. How many chairs and tables should be made per week
so as to maximise profit? Formulate the problems as a LL.P.P. and solve it
graphically.
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Solutions

Section-A

1. (B) 2. (ID) 3. (B)

1

4. 25 5. —108 6. 2 7. - Marks

8. 2 9. 2 Units 10. 10 1>=10=10
Sections-B

11. (1) Since a R a. v a = Z. and because O is divisible by n. therefore 1

R is reflexive.

(11) a R b — a — b is divisible by 7. then b — a. is divisible by 7. so & R a.
Hence R is symimmetric. 1

(m) Leta RS and b» R ¢, for a,b,c, € Z. Thena — b =np. b —c = n g,
for some p. g € Z

Therefore. a —c = 77 (pp + g) and so o R c. 1
Hence R 1s reflexive and so equivalence relation. 1
1 1 1
12. LHS =tan'— + tam'— + tan' 18 1
11
7 8 1 4 15 ]
— R A - N -1 — tan — | + -1
tan 1_ll tan s [55 tan 3 1
7°8
3 1
3 1 _11 18 65
= tan~! ——+ tan?' -5 = tan™ 3 = tan™! 1
an 11 an 18 an 13 1 an 195
11 18
1
= tan!'Z = cot '3 = RHS 1
-l
OR
2
Since tan—!' (2 + x) + tan—!' (2 — x) = tan—!
=]
1'(2+x)+(2—x) L2
- - — — -1 1.7
Therefore, tan™ 7 2+ (22— tan™ - 115
4 2
Thus — = = 115
X — D o
= x*=9 — x=+3 1
xXxX+2 x+6 x—1
13. Given., |x+ 06 x—1 x+2=0
x—1 x+2 x+6
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x + 2 x+ 6 x—1

2 >R — R, 4 7 3 0
; . _ _ »
Using R, >R, R, "~ we get 1%>
—3 —a 7

x+ 2 El —3

C, >C,—C, v N
Using C,—>C, C, - we get 4 —11 —1|{=0 14

—3 —1 10

Therefore., (x + 2) (—111) — 4 (37) 3 (—37)=20

which on solving gives x = —; 1
|
OR
1 2y (1 —1 2 7 3 —a
AB 3 4 s 2 —3) li1s s —e 1
7 15
» 3 5
Therefore. THS = (AB) = 1
—1 —6
1 3 . 7 15
-1 2 L3 3 s
RHS = B” A = - . 1 - and hence LHS = RHS
2 -3 = —4 —6
1+1
; - p T lim
1. Since ¥ 1s continous at x = a - we have L F(x)y=>5.
4
T
. cos2(— — 1)
~ ) llnif(x) _ ]inlik_coszx = ]il'[g; = ‘Ther T = 4 1
OW e N T — A~ o 75_4(5_3") . where 2 3 .
i (= 2y
~ lim -COS (5 —2¥) lim (ksin2v) & X
v —>0 T—m+ 4y yv—>0 2 2v 2
I
Therefore, > =5 =ik=10 1
acos !x — d V acos !x (_ H)
= ., e =e — 1z,
15 YV = d v ﬁ 2
> dv ,
Therefore. V1 —x e = — A Veeennn. (1 1,
x
Differentiating again w.r.t. x, we get
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S Ay X dv _ ady
. _ — L
dx” 1 — 2 dx ax 1i=

Sa—xH LY e =
o= o d~
= — a (— av) [from 1] Lo
| ., d3y v .
Hence 1— x~ — —x—=— —av=0_ >
¢ ) dx~ o B
16. £:+3cos3r1£:—251112r 1
dr ar
2 sin =
: 2sin 2r o = > —2 22
Therefore., &Y e 51117 — ,and[—'] } = i_ = 1 =—— 1
el 3cos3r x o= 3cos 3 - 3.(— )} =
_ 4 2
Al — sin3/ —sin3 & — 7 and > .
Also x = sin3r = sin 4 2 and v = COs2r =cos 5 = 0.
1
Therefore, Point is 310 1
_ _ 2/2 ( 1 )
H . t ft t r— 0 = X =
ence, equation of tangent is 1 3 NG
2/2 x—3v—2=0 1
: OR
F(x) = 4 sin®x cosxy — 4 cos®x sinxy
= — 4 siny cosx {(cosxy — sin“x)
= — sin 4dx . Therefore. 1
. T
F(x) =0 = dx = 7t — x = oy
Now, for 0 — x — — | 1
4
v (x) = O
TT
Therefore. /7 is strictly decreasing in { O, >y ) 115
) L,

Similarly., we can show that ¥ i1s sirictly increasing in ( IS
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17. I= J-ogsin“x cos’x dx
= J.OE sin“x (1 —sin“x) cos xdx 1
1
:jf,r“(l—rz) dr.where sin x — r 1
. 1
P 712
= |2 — %) dr= -
.[o ( ) s 7 |, 1
_l(lf_i[lj_i 11 J— 23 .
sl 2 T2 3245 28 4480
3 s
. 2 (4x —2)+ 2
18. IZJ- 23‘T+1 dx = 4(2 ) 2 dx 1
2xT —2x+ 3 2xT — 2+ 3
3 A — 2 5 1
_Zj7r2—7r+3dr+7j - 5
. —."C—FE

‘Y

“

|
1] =
R
)

.|.
I
wﬁ
L
¥

—
| =

:—log|2r2—2r+3|+%—25 tan ' 7ZE1+C 1%
:%log | 227 —2x + 3| —|—\g§ tan ! %—l—c
OR
I= J' x(log x)> . dx :j‘ (log x)> x d~x
Tz \'.'2
:(logx)z"?—jzlogx; — dx 1
‘TZ > - 1
= ?(logx) —j'logx_ x dx 5
x7 > X 1 x= 7 1
— ?(logx) —|:10gx_ e J-: > dr:| 1 E
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T2 TZ 2
19. Given differential equation can be written as
adx 2xe’ — » 1
el = >
* 21.e” 2
x . . o x i o 1
i — = v X o= vV = v+ ¥ —
Putting - g v Y d
Feh 2 e — Z2rve’ —1
Therefore, v + v y _=vre - Yo =re -~ 1
Pt Z2ve 2e
av 2ve” —1
1 = — — v 1
v 2e
v

Hence 22Vdv—= — —
"."

= 2e'=—log|yv|+e 1

or 28§ = —log|v|+c

when x = 0O, »yv=1

== C =2

Therefore. the particular solution is 26f = —log|v|+2 %
20. B4 E—=(G 42730+ (2i— j+Ai)Y=37i+ j4ik 1

27+ A

Q
I
]
Ny

Projection of.(g}' + &) along a = % is
T
o—2+1 5

ﬁ 5 units 1+1

21. A wvector perpendicular to the two lines is given as
7 7 e
(37 16 j+7k) < (3i +8 7 —S5k) = |3 —16 7 L
3 8 -5 2
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2474367+ 72k or12(27 +37 +67) 1

Therefore. Equation of required line is

F=(G+2;—4k)+A(2i+3 7 +6k) 1

I\J|'—-'

22. Let E : selection of first (biased) coin
E: selection of second (biased) coin

E.: selection of third (unbiased) coin

W=
M|H.

P(E) = P(E) = P(E)) =

Let A denote the event of getting a head

A 40 Ay 7S A 1 1
Iherefore. P( E, ) ~ 100" P{ E. ] "~ 100 - P[ E, ] -2 =)
N
: P(E P .
(B - e[ ) 1
N A N P 2
P(E,)P P(E P P(E P
(E,) [E1J+ (EL)D (EZJ—'— (Es) [E3]
1 1 .
— EX- _ 10 s
1 40 1 75 1 1 33 >
= . + = . + = . =
3 100 3 100 3 2
SECTION—C
23, A]l=4C3) -1 +7)+3(+1)=—-12+7 -3 =-—8 1
1
‘All = —3 ‘&12: 7 A13 = —1 1 5
AL, =5 AL, = —17 A= —1
‘4“31 = —2 ‘%32 =2 A33 - 2
(=3 s -2 _
Therefore., A1 i 7 17 > i
5 i —_— — 8 P 2
—1 —1 2
Given equations can be written as
4 2 3 x 2
1 1 1 v _ |1
3 1 —2 = 5
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— AT X =B —X=(A" B -

=y B
x —3 7 —1 2>
| = %1 s —17 -1 1
= -2 2 2 s
1
-6 +7 —5= —4a 2
1 3 ,
=——— |10 —17 —5= —12 | = = 1
= 2 1 —
— —+2 +10 = 8 1 >
1 3 1
Therefore, x=—., v=—_, =ZzZ=—1 =
2 2 2
OR
1 2 -2 1 O O "
Writing A = | —1 3 0 —]lo 1 o] A >
o 2 1 o o 1
1 2> —2 1 O O
R, >R, +R,— | O s —2|=11 1 o| A 1
o —2 1 o o 1
1 R 1 O o
R, >R, +2R,— | O 1 o| =1 1 2| A 1
o -2 1 o o 1
1 2 2 1 0 O
R, >R, +2R, = |0 1 0 1 1 2 1
o 0 1 2 2 5
1 2 o0 S 4 10
R, >R, +2R,— [0 1 0 1 1 2| A 1
0o o 1 2 2 5
1 0 o 3 2 6
R, >R, —-2R,— |0 1 O |=|1 1 2| A 1
0o o0 1 2 2 5
3 2 6 ,
—Al=|1 1 2 1
> 2 s 2
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1, 1
24. Volume v =v =—"r"1 =
3 2
17
o 2
1
P2 =h?+ 2 =
—lﬂ: P sz—rlﬂ' Ph— 3
v=3 (—r)1—3 (Ph— h 1
dv TT 2 2 ].
—=—("—3h")=0 -
an 33 151
u
!: ‘\/g}f > o= ~f 2.}.II Flg. 2.1
tan o = %:*JZ
?
o = tan™' />
-dzv
——=—21h<0
dan? ’ !
Therefore. v 1S maxiimuinm
- - 3 2.2 _ 3
25. I:L (3x +2x+5)dfr—jl F(x)dx
-Zléill'lh[f(l)+f(1+ M+ FA+2ID+ .. + A+ n—D] . . ) 1
3—1 2
where /1= =—
s i
Now
(D) =3+2+5=10
FA+h)=3+3h" +6h+2+2h+5=10+8h+ 38"
' 2 2 42 1
JA+2h) =34+12h +12Fh+2+4h7 +5=10+82.h+3.2".71 15
A+ (n—Dh) =10+8G1—1 h+3(m—1> 4>
I— lim h[1on+8hM+3hz 72(rz —1) (2”1)] 1 L
P00 2 '6 2
_ 111112 10”+E1'3(;?—1)+12 (r—1)(2r—1)
n—>c 53 ¥ 2 177 o
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= 11'111g J:IOJ'JJrS(n—l)g(n—l) (2”—1)] L
00§ 71 2
. 1 1 1
— lim 2 [10+8(1 —)+2{1——) (2——):| 1
—>o0 ¥r F? ¥r
= 2[10 + 8 + 4] =44 & 1
/\l‘—““"‘ 1.3 2
26. Equation of tangent to x*+ 2= 4 at (1, ﬁ) is - ;"' 5 LN - 5 x
, T,
\ / S
x +~/31v = 4. Therefore, v = 4-x < 1
3 Fig. 2.2
Equation of nonnal.y = ﬁ x 1
1 44— x
. - . on — | V3 xdx+ d :
Therefore. required area J-o > xax J-1 NE X 1
x? ' 1 x !
(v J + L [zn——] 1
( 2 o ﬁ 2 1
3 1 7 3 343
= \';_ +$|:8 5:} = %Jr f =23 sq. units 2
27. Equation of required plane is
1
(x +3v+6)+ A (Bx —1yv—4z) =0 1§
1
= A+3M)x+B3 - y—4i=zz+6=0 Y
Perpendicular distance to the plane from origin is
6 —1 1
Therefore, \/(1+ 34 +(3—2)% 4+ (—42)° 1 S
or 36=1+92X2+6A+9+2A2—6 A+ 16 A2
or 260 A =26 = A—==1
Equations of required planes are
1
4x+2v—4=-+6=0and 2x +4y + 4=+ 6 =0 15
or2x+y—2-+3=0andx 2y —-2z—3=0 OR. 1
JAYANT SHARMA (94145-37474), Email: jayant7474@gmail.com Page 13

www.uecj4u.hpage.co.in



Mereh 17299 www.uecj4u.hpage.co.in

x y =
1

Equaiton of line is 2Zx = v =z 1.e. T
2

ks
\
N h

Equation of line P Q is
1

o 2

2A+4, 24+ 5)lies on plane. Therefore,
1

1| =

—=Q (A + 3.

A+34+2A+44+22+5-2=0
2 which gives the coordinates of Q. 0. D

SA=—-10 gives A
1

Therefore,I PQ=~4+16+16 = 6 units

Let x denotes the number of defective bulbs

M|~'

or

28.
’ 6 -
) 5
P(X=0) = 10C4 _ 6543 1
C, 10.9. 8.7 14
S5.4.4.
&) 4.4 423 1

T 10.9.8.7 21

' sC. *C
P(X=1) = 3 T
lGC_

6.5.4.3
6 ==

ﬁcz 6C2 _
10.9.8.7

oc
4

P(X =2)

6.4.3.2
3 a4 —

écl 6C3 —
10.9.8.7 "

o
"4

P(X =3)

‘C, 4321 1

¢ ) YCc, 10987 210

Therefore. distribution is
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e : (0] 1 2 3 4 1
p : L 8 > 4 L
(X - 14 21 7 35 210
29. Let number of chairs to be made per weelk be x and tables be
Thus we have to maximise P = 30 x + 60 y
Subject to 2x+ vy =70
x + v <40 2
x + 33y =< 90
x =20v=0
WVertices of feasible region are 2
.
GO -4
454
A
N‘ B (h.25)
15
C (30, 10)
>
0 15 3{;”\\ G0 75 ;l—}_:? 90
Zay= 70 3 = 40
Fig. 2.4 .
1
A (0.30), B(15,25), C({30.10), D(35.0) Y
P (at A) =30 (60) = 1800
P(at B) =30 (15 +50)=1950
1
P(at C)=30(30+20)= 1500 l;
P (at D) =30 (35)= 1050
P is Maximum for 15 chairs and 25 tables.
ALL THE BEST
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