TARGET MATHEMATICS

AGYAT GUPTA (M.Sc., M.Phil.)

CODE AG -X-9999 REGNO:-TMC -D/79/89/36
General Instructions :
1. All question are compulsory.
2. The question paper consists of 29 questions divided into three sections A,B and C. Section — A comprises

of 10 question of 1 mark each. Section — B comprises of 12 questions of 4 marks each and Section — C
comprises of 7 questions of 6 marks each .

3. Question numbers 1 to 10 in Section — A are multiple choice questions where you are to select one correct
option out of the given four.
4. There is no overall choice. However, internal choice has been provided in 4 question of four marks and 2

questions of six marks each. You have to attempt only one If the alternatives in all such questions.

5. Use of calculator is not permitted.

6. Please check that this question paper contains 5 printed pages.

7. Code number given on the right hand side of the question paper should be written on the title page of the

answer-book by the candidate.
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CLASS - XII CBSE MATHEMATICS
SECTION A
NOTE:- choose the correct answer from the given four options in each of the Questions 1 to 3.
Q.1 If + 15 a binary operation given by +: R* R = R a+ b=a + &, then —2+5 is
(A) —52 (B) 23 (C) &4 (D) 13 ANS : B

Q.2 o m 3| ) . (1

If sin™: [-1, 1] — | -5 |15 a function, then value of sin™ | 3 | 15

@) —5 ® 5 © = © -5

A) — — C — D

° ° ° © ANS : D

Q.3 (9 &y (2 3V/3 0

E’riventhar! 30 |:'. 1 0ll1 | Applying elementary row transformation

R, — R—2 R, on both sides, we get

| 5 6 \.‘ .I_f 2 3"'\-: .I_f ]- _4'-\.I| |_.' 3 5\: .I_-" |:| 3 LY .I_f 3 I:I_|
@13 ofTl1 o) l1 2 ® 13 0/71 o) L1 2
C =1 I =1 1
1 013 2) Sl o oo0) L1 oofil o 2)
\ Ak 4 W A \ AN E ANS o B
Q.4 If A is a square matrix of order 3 and IAl = 5, then what is the value of IAdj. Al ? ANS :25
Q.5 If A and B are square matrices of order 3 such that |Al =—1 and IBl = 4, then what is the value of 13(AB)I ?
ANS : - 108

NOTE:- | Fill in the blanks in each of the Questions 6 to § .
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Q6 eSS
{ =T s .
The degree of the differential equation L dx) |\dx*) ANS : 2
Q7 LA
The integrating factor for solving the linear differential equation ~ &% =~ = s ANS : 1/x
Q.8 = _'. 2
The value of |1 J| is .ANS : 2
Q9 What is the distance between the planes 3x + 4y =7 = 0 and 6x + 8y + 6 = 0?2 ANS : 2 unit
p
Q.10 If 7 is aumit vector and (¥ — @). (X +a)= 99, then what 15 the value of | 7 |7 ANS : 10
SECTION B
Q.11 Let n be a fixed positive integer and R be the relation in Z defined as a R b if and only if a — b is divisible by n,
¥ a.be Z _ Show that R is an equivalence relation. Ans :
(1) Smce aR a, wae Z, and because 0 15 divisible by ., therefore 1
R 1s reflexive.
(11) a R &= a—b1s divisible by n. then & —a_ 1s divisible by n. so b R a.
Hence R 1s svmmetric. 1
(1) Leta B b and bR forabe € Z. Thena-b=np b—c=ngq.
forsomep. ge I
Therefore, a—c=n(p T glandsoa R c. 1
Hence R 1z reflexive and so equivalence relation. 1
Q'12 1LHS =t —ll + —'.l + —'.l
=tan” o +tan” o +tan oo
1 1 _
778 g 157 1
= tap-l SEL il A
fan 1_£ 1 T tan 18 |-._55,. T tan 18
78
3 01
3 1 L1 18 .65
= tan 11 tan ﬁ—r:m l—i i = tan ‘195
11 18
_ L = ootd3 =
Prove that cot™'7 + cot™'8 + cot18 = cot™3. o 1R fan™ = = cot” 3 =RHS
OR
Solve the equation tan™ (2 + x)+tan™ (2 - x) = tan™" E —J3zx=43
3 ans :
Since tan™ (2 + x) + tan” (2 — x) = tan™ %
 2+x)+(2-x) 2
Therefore, tam 1—(2+0 (2-%) tatr 3
4 2
-.['h 5 =—
P33
= ¥=9 =x=+3
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Q.13 x+2 x+6 x-1
Given., [x+6 x-1 x+2|=0
x-1 x+2 x+6
R, >R, -R, x+2 x+6 x-1
Using R, >R, -R, . we get | 4 =7 3 (=0
i 3 -4 7
+2 4 -3
C, =C,—C, *
Using C, =C, -, cweget | 4 —11 -1)=0
x+2 x+6 x-1 : : -3 -1 10
Solve forx, [x+6 x-1 x+2(=0 7
- : + Therefore, (x +2) (-111) -4 (37) 3 (-37) =0 X=—7
x—1 x+2 x+6 _— (x+2)(-111) -4 (37) -3 (=37 3
OR
. |1 2 1 -1 1| £ that (AB)
IfA= and B = | - . venfy that (AB)Y =B A" .
-__.3 4 '._‘3 Z —3__,- ans :
715
_ _|1 2||1 -1 2|_ 703 —4| Therefore, IHS=(ABY=| - °
AB=l3 4/ 15 2 3/ 5 -6 4
1 3 (7 15
-1 2/ (b 3 _|3 s
RHS=B'A'= | 2 4| =" and hence LHS = RHS
2 U E——
Q.14 [ k.cos2x
| m—ax ™ . oo
=1, fx=g
1> if x= 2 .
Determine the value of & so that the function: 4 is continuous at x = Z .ans :
. ; T i
Since { 1s continous at x = AL have ]'ml filx)y=5.
)
_ Ecos?x kcosZ(E— V)
o Lm ) am TS gy 4 n_
Now HE = 5l m—4dxr ¥t '.It—4(%—_].':!l . where ;—1 =V
1' I 2 v
_ tm RS0 randy) k .
v 0 m—n+dv =J-_,,|:| 5 7y 2 Therefore, — =35 =k=10
: - o 2
Q'ls ﬁ;‘: _ éE_:r-:::s."'nc :::ﬂ=€r.'cm"r [—{J’:I
cos! El —J{JII 4_I£—H:J'=D- r= dx 'q'l—l']
If y=e“" *, show that dx = dx ans:
T dv
1-x" ——=—ay...(1)
Therefore, ax Differentiating again w.r.t. x, we get
——dy __x & __ad
olx V1-x' dx ax =—a(—ay) [from1]
::=(1—x:]—d£‘v —J;£ =—a+yl-x & Hence {I—Ilju —-’l’i —a’y=0
dx” dx dx dx’ dx ' |
Q.16 , : . T
Find the equation of the tangent to the curve x = sin3¢, y = cos2t at f =— .ans :
. “\ — Ty n
dy 2sin 2t Cdv | ~sHL —2 242
v v Therefore_7=— —.ar |E' = = = =
—=+3cos3t, —=—-2sm2¢ ax 3cos 3t VO SE 30053l 3(——) 3
dt dt 4 J2
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_/ l
. o.m 1 |
Also x =sin3t =sin 3 2 5 and y=cos2t=cos — =  Iherefore, Point s | \¥Z 0

2\F -I_f l '\I
Hence, equation of tangent1s y—0= — | X~ = | 1.2 v_3yp-0=
3 U V2) Therefore, ""_" 3y-2=0

OR

b3 | =

: i
f (x) =sin*x +cos*x, D <x< —,
Find the intervals in which the function 2 ans:

m

f©)=0=dx=mm=x=n"

F(x) =4 sin’y cosx — 4 cos’x sinx -
MNow, for 0 = x = —

= — 4 sinx cosx (cos™x — sin’x)

— o :FI -y = 'D
= — sin 4x . Therefore. 7 ) Therefore, fis strictly decreasing
in (0. 4 ) Similarly, we can show that fis strictly increasingin 4~ 2" |
Q.17 z - i}
Ewvaluate [ sin’ x cos”xdx A I= []5 sin”x cos x dx I.Eam x(1—sin"x) cos xdx
0 . ns s
L
-l g 7 E x_lj F, W T I_.-' x_l ~
i4 5 =|](J*-1—2'6}ﬁ'1?'= FT—‘F_ =l ll_lil| =L:l__i:= 23
:L—'r (1-r)dt, wheresmx =1 -0 5 7], st2) 7\2) 3215 28) 4480
Q.18 P
3x+1 _ ¢ 3x+l ZB)+7
Evaluate Fﬁ:—qn’x I= [Y— di = [ 4 25
S 2x"—2x+3 . Ans: 2x"—2x+3 ¢ Iy —2x+3
3 —2 5
= _z‘{ 2_1_:-4i 21___'_—3 dx +E~F_~. 1 T el B —]_og 1237 —2x 43| +3" 2 tan-! 2x—1 e
X - x+E 4 _J: * _J;
3 : o
==log|2x" - 2x+3|+— tan™ +c . 2
3 g| 5 NS OR Evaluate ‘Fx.{lngx} dx |
% 3 1 ‘(: ]' ? .1.: 5
= {x[logx}l' dr= [(log x) x dx = (logx) - [EIDEI; —dx = T(lu::.g_'f]' - {log XX dax
x 1 x? 1 x~ 2 2 2
=—(logx)” —| logx. —— [_'T -ﬂrx} = l—{lch}“ - logx+ Sy
2 2 “x 2 2 2 4
Q.19 2y e:% dx + (-2 ?('gf:l dy =0, given that x = 0 when v =1
Find a particular solution of the differential equation: ~ TR AR i -
.
dr  2xe' -y
ans: Given differential equation can be written as 2y.e”
x _ - dx dv Theref dv  2vye' —y  2ve -1
— =V Y= —— =V — erefore. v+ y—= _ = -
Putting ¥ ' dy Tdy v 2ye” 2e
dv 2ve -1 : dy x
i —v Hence 27 - : =
¥V = v e —— ., 3 .
" dy 26" y —le= log|y|+c O 2¢" = —log|y|+c e,
x
=1 = C = 2 Therefore, the particular solution is 2¢’ =—log|y|+2
Q.20 If 5=2i-2j+k b=i+2j—3kand #=2i—j+4 k. then find the projection of j + Falongd - gpg
Baf=(f+2]-3K)+(2i—j+4k)=3i+ jek a=2i-2j+k
e tone 5 . E+0)a 62+l 5
Projection of (b + ) alon =~z 5 far4+1 3
. etermine the vector equation of a line passing throu , 2, —4) and perpendicular to the two lines
21 D ine th f a line passing through (1, 2, —4) and perpendicul h li
r=(81-167+10k)+A(31-16j+T7k) o (151 +29j+5k)+u(3i+87—5k)- Jnc. A vector perpendicular
ik
(3i—16 j+7k) x 3i+8;—5k) =[3 -16 7
. . i 8 =5
to the two lines is given as
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~247+36] + 72k or 122 +3] +6K) Therefore, Equation of required line is 7= +27~4 k) +A(21 +3] +6k)

Q.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 is an unbiased coin. One of the three coins is chosen at
random and tossed, it showed heads. What is the probability that it was the unbiased coin? Ans : Let
Ei:selection of first (biaseld) coin ;Ez: selection of second (biased) coin ;Es: selection of third (unbiased) coin
P(E,) = P(E) = P(E;) =3
- Let A denote the event of getting a head

(A) 75 _(A)

40 2 P|

Al
P —_—— P =
Therefore, | E) 1wo° LE ) 100°

x

(A
. P(E,)P| = |
pi' Es | |-._E5 -

10
33

. ; | ~P(E.)P |Ei

AT
: P{Eljp|;ﬁi +P(E,)P
\E,

b | =

SECTION C

Q.23

1 3
1

. Hence solve the following system of
1 -2

[P T L B

Find A-l, where A = ‘

R T -7 1= +yu=Tr=5
equattons 4 x+2y+3z=2 x+y+z=13x+y-2z=35, ans: IAl=4(-3)-1(-7)+3

Therefore, A1 = — 7 -17 2

]
1 — —
-1)=-12+7-3=-8 \-1 L 2) Given equations can be written as

(=3 7 -1

—
— R

e
LA

[ I B

A
|
—

i : Therefore, x=

OR

Using elementary transformations, find A~ where ans

o

1 2 =2) (1 0 0) (1
Witng A= -1 3 0|=/0 1 0/ A R—>R+R=
lo =2 1) loo 1)

1 2 =2} (10
01 0 11
0 -2 1)

o a
|

-]

—

[

]

R,—-R;+2R;= A R,—->R,+2R, = |0

0

.'_.l IJ D.
=T

b2 =

pa e
Lh ba o

|
0
L0

i "y

AR —SR-2R, = |0 1 0
00 1

'\, \ A

R, =K +2IK, =

100 10 0 ‘

Pd = L
[ T ]

[ T R
[~ =L
L T L T &

o =

[T

B2 O

— _ﬂg__] = |
| |
| J

S A

[t = Lad
[d =t ]
LN

Q.24

. . . . . . -1 _[=
Show that the semi-vertical angle of the cone of maximum volume and of given slant height is a1l V2 ans :

TMC/D/79/89
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1 5
. Volume v=v =§ﬂ?"}i'

P=h+
- —T 1 I = —T (Rh_
v (F—=0) h (IFh—#) h I
T 35220 , _
dh :' — o = tan 7
.\""..._ r _.-""/‘l
'=3h = Fig. 2.1 arzv=—2:rh-::ﬂ
dh*
r_
b ——
=g Therefore, V 15 maximum
Q25 Evaluate {.3 (3x" +2x+5) dx by the method of limit of sum. -
3 .-. 3
I= {L (3x +2x+5)dx = {L Fix)dx
=£im,i'r[f(1)+f(1+h)+f(1+2.3?)+ ....... +f{1+(rr—1)h)] ______ (1)
i-1 2
where hi=——=—
noon
f)=3+2+5=10
F+h) =343 +6h+2+2h+5=10+8h+3h°
F+2R) =3+120 +12h+2+4h+5=10+82h+3.2% K
fl+(n=1h) =10+8(n—1) h+3(n—-1"0r
.2 2
= lm=|10n+8(n—-1)—(n-1) (2n-1)
n—= 1 i
I= lm J'.r[ltlln'+&i'r?’”("r;_]'}+_%}:r2 }H:”_H(EH_D} 1 ) 1]
o 2 6 - 1im2[lﬂ+3{l —)+2(1--) 2—) |
1 n n n
= limE |:].|:|}T+E n(n’}—l}_kﬁ n(n=1) (2??—1)}
" n 2 6 = 2[10+8+4] =44
Q.26 Find the area of the triangle formed by positive x-axis, and the normal and tangent to the circle
ey =4at(l "E ). using integration. Ans :
Equation of tangent to x?+ =4 at (1.4/3) is .
4—x
x+-u'§}' =4 Therefore, y = )
3 roa
- xl \Il 1 I _1 w4
=[“‘ET; +E| 4x——-|
Equation of normal y = f3x T - T
B3I, 7] B 33
1 44 —x =", g =2 ¥ _
Therefore, required area = [_.\El'ﬁ?x+ { —=dx 7 +ﬁ[8 2} 9 N 7 243 50 umts
Jq i ﬁ
TMC/D/79/89 6 P.T.O.
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Q.27

Find the equation of the plane through the intersection of the planes x + 3y +6=0and 3 x—y—4z=0 and
whose perpendicular distance from origin is unity. Ans : Equation of required plane is(x + 3y + 6) + & (3x—y —
= (1+3A)x+3-A)y—-4rz+6=0

4z) =0. Perpendicular distance to the plane from origin is
6 or 36=1+90+6AF9+R—6 A+ 1647
=1
Thetefore. [12327+ (=27 +(~42° o 2612226 = h==1

Equations of
required planesare 4 x + 2y —4 z+ 6=0and 2x+4y+4z+6=0o0r2x+y—-2z+3=0andx—-2y-2z7-3 =
0

OR
Find the distance of the point (3, 4, 5) from the plane x + y + z = 2 measured parallel to the line 2 x =y = z. ans

: the coordinates of Q(1,0, 1) . Therefore. PQ =+/4+16+16 = 6 units

Q.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. Ans : Let x denotes the number of defective bulbs
C. 6543 1 o 5
P(X=0) =—% = -— P(X=1) - C,°C, 6544 4 B

“C, 109.87 14 Tc, 10987 21

& & ' fi [}
P(X—2) — c__:: C,_6543 3 P(X=3) = C°c,_6432 4
c. 10987 7 OC,  109.87 35

X : a 1 2 3 4
*C, 4321 1 1 g 3 4 1

e, “10987 210 |F(X): @ | 21| 7 35 | 210

P(X=4) =

Q.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
is 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 maximize profit? Formulate the problems as a L.P.P. and solve it graphically. Ans :

Let number of chairs to be made per week be x and tables be »

Thus we have to maximse P=30x+ 60 v

Subject to 2x+y=70
r+y=40

x+3r=90

xzlpz0

Vertices of feasible region are

A(0,30), B(15.25), € (30.10). D (35.0)

P (at C) =30 (30 +20) = 1500

P (at A) =30 (60) = 1800 P (at D) = 30 (35) = 1050

P (atB) =30 (15 +50) = 1950 P 15 WMaximmum for 15 chairs and 25 tables.

X

A& MAN WHO DOESN'T TRUST HIMSELF ; CAN NEVER TRULY TRUST ANYONE ELSE
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