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TARGET MATHEMATICS

THE EXCELLENCE KEY

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

CO D E AG=-TS-6-3636 - 7~ 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.

Use of calculator is not permitted.

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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SECTION A&

Q.1 1 0 0][x 1 0 -1 1

Evaluate : #197 =Id SIS0 :x + y+zif | 1 ¢ yl=|-1|-Ans.0Ans=|> o -2

0 0 1||z 0 5 -2 -3

Q2 Iy the vectors a =27 — j+k, b=i+2j+3kand ¢=3+ Aj+5k are coplanar, find the value of A.

afe ARy G=27-j+k, b=i+2]+3k TN =3+ A+5k TH GAGHT B, A A BT AN AG BT
Ans 2

Q.3 Find the vector equations of a line which passes through the point (1, 2, 3) and is  parallel to
-x-2 y+3 2z-6

73
fodl X@r & @iided don dfey FHERT & BIoY S fdg (1, 2, 3) ¥ BIPR SNl § AT @l
—x-2 _y+3 _2z-6 H AR 2| K (1+2)+3k)+A(-2i+14j+3k)

1 7 3

the line

Q.4 | A binary operation * on the set of rational number Q, is defined as a * b =a + b + ab. Check
the operation * for associativity. Ans.* YES associative

T gRAY AT arel I Q R @ S fg — Y |far @ a*b=a + b + ab gRT ad A 2|
Sifg BIfee b * Aread ufsar 2 |

Q.5 Evaluate : 99 3ITd HISU ; sin [Z—sin_l(—;ﬂ. Ans. =1

Q.6 | Find a unit vector in the direction of the resultant of vectors i+ 2j+ 3k, — i+ 2j +k and 31 +j.

3i+5)+4k

afee 1+2)+ 3k, — 1+ 2] +kaik 314j. @ RO <M § THie G F1d HIT | Ans "

Q.7 If Gin ! x 4 cot —I(Lj - 7 | then the value of x .
2) 2
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afe 1
sin_1x+cot_'(Lj:£,ﬂaxzﬁTWg‘ Ans —
2 2

Q.8

V5
19

Find the projection of the vector i — 2j +k on the vector 4i — 4j+ 7k . 'Ans. >

Afeer § - 2j+ k@ wRkw 41 — 4]+ 7k W YeT=adT ST DI |

Q.9

- A A A A - - - - - Si+2j+2k
If a=i+j+k and b= j—k, find a vector ¢ such that axc=5b and a.c=3 .Ans.%

e a=i+ j+k QAT b= j—k, AT AR ¢ SN BT AR axc=b T ac=3 |

Q.10

/AN ra——
Evaluate : 99 SI1d $1Q :IO *\/1—sin 2x dx. Aps, J2 -1

SECTION B

Q.11

Solve the differential equation x? = y(logy—logx+1) -
X

JMADhA THIHROT x%: y(log y —logx+1) @I & BI | Ans :logx:log(loglJ+logc
X X

or / 3rerdr

Solve the differential equation (1+ x> )Q+2xy_4x2 —0.Find its particular solution, given that y = 0
dx

whenx=0.

TP THBRT (1+x2)?+2xy—4x2=0 P Bl BN | 37 TR T AR 5t T e R
X

3
y =054 x =0 Ans y(1+x2)_4§=0

Q.12

If a,b,c are non-zero numbers,show that : I a,b,c YRR A=W & dT S2ARY -

—-2a a+b a+c
b+a -2b b+c|=4b+c)c+a)a+Db)-
c+a c+b -2c

Q.13

(7-a)

V4
Evaluate : A9 SI1d ®IfoTg I L Ans —
v 1 —cos asin x sin &

Q.14

Find the distance of the point (-1,—5,—10) from the point of intersection of the line

x=2 y+1 z-2
3 4

application of tossing a coin?Ans 13unit Ans: In daily life the most popular application of toss

and the plane x —y+z =5. In your daily life which is most popular

is in cricket. Before starting the game, a coin is tossed and the team who wins the toss decides
that it will do batting or bowling first. There can be multiple answers to the value based
questions. Students may have their own opinion about answering them, there is no specific
solution. Marks would be given for all sensible answers.

FATA X —y+z =5 Ud @ x;zzy;rl:zl—zZ % ufaees fog v g (-1,-5,-10) & 99 31 g
g |

Q.15

Consider a function f: R* —[-5,) given by f(x)=9x"+6x—5, where R’ is the set of all non-

Vx+6-1
—3 .

negative real numbers. show that ‘f” is invertible with £ (x) =
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A AT 6 et 1 R™ - [-5,0), f(x)=9x" +6x—5, R aRAIMNT 8, W& R' 9 aRafdd g
el & Wl § | qesy b f &1 afaam fl(x)=%6_l I U BT ® |
2
Q16 y = (sin” x) prove that : afx y =(sin" x) 2, a Rrg P :(1-;8)‘2 f—x?=2.
X X
Or 3erar
If x=a(@-sin6) & y=a(l-cos®)find Qatgzz.
dx? 2
Ansd—zy=—lcosec2gxd—6=—lcosec2gx LN i) —
aé 2 2 dx 2 2 asing \d¥), . a
2
gfa x:a(@—siné’)@ﬂ\\Rr y:a(l—cosa)ﬁ:% NS df T @ GJIQI
X
Q.17 l-sin x if x(%
The function f is given by f&a1 a1 % f 7 | cos*x 7
f(x)= a if x==
b(l - sin x) ”2
(r-2x)> 1If x>3
Find the values of a and b if f is continuous at , - 7 . aT21 b &1 A1 S AT AfT, - Z R |FAq
2 2
= AnSa=l;b=4
2
Q.18 | Form the differential equation corresponding to y° = a(b —x°), where a and b are arbitrary
constants.
V' = a(b—x°) @ add TGO A BT, STET a q1 b 3R ReRri@ 21 Ans
d’y dyjz (dyj
D E o
w dx’ +x( dx Y dx
Q19 | The mean and variance of a binomial distribution are 4 and % respectively.FinCl Fo= .
feudra faoRor # 9gad qAT TRV HHEW: 4 oA % 21 P(x>1) 5ma 3117 | Ans.
p=2/3,g=1/3,n=6
= 1 728
S)=l-—=—"—
TR
Q.20 | Find the intervals in which the function f given by f{x) = sin x — cos x, 0 < x <21 s (i)
increasing, (i1) decreasing . Ans (3”7”) 1.7 (0,37[)&(77[’2”)
4 4 4 4
or
Find the approximate value of f(5.001), where f(x) = x> —7x*>+15. Ans -34-995
%ad f S flx)=sin x — cos x, ¥ a1 g, x & (1) s (ii)3feas 74 Fa sy, sefd 0 < x<27 |
ar
£(5.001) @1 Af¥®He 79 ST PIRVTT ST £ (1) =x" -7x* +15 B
Q21| g yatuate: =1 = ST BIFTY |Ixsin‘1 X* ix . Ans i(sin‘1 x) +c
1-x*
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or a1

. 2x—1
Evaluate: &1 A9 SI1d BT | I(x—l)(x+2)(x—3) dx -Ans —glog(x 1)——log(x+2)+ log(x 3)

Q.22

. . P2
Solve for x: x T A ST FMY : sin~ x+sin ZXZE.Ans Py /%

SECTION C

Q.23

If 3 find A" and use it to solve the system of equations:: X + y + 2z = 0; X + 2y

3 -4 -5
-z=9;x -3y +3z=-14. Ans x:I,y:3,z:—2;A‘1:I—11 -9 1 4
-5 3 1
R 1 1 1
A{ 2 -3

2 -1 3

ar A7 @1 5 ST BT G SHBT ST FHERT B X + y + 22 = 0; X + 2y -2

=9; X -3y + 3z =-14. & & & H BT |

Q.24

S S—
xt+7x% +25

L _1[ = 5] _ 1. [ -+Bx+s5] ANS black colour exhibits following qualities
10 V17 x/17 203 °| %7+ Br+s

(a)it shows darkness. (b) it is morbid. There can be multiple answers to the value based

Evaluate :#9 1d $If01Q - j . What are qualities of black colour. Ans

questions. Students may have their own opinion about answering them, there is no specific
solution. Marks would be given for all sensible answers.

Q.25

x-1_ y+2 z-3
2 3 6

gy x-l_y+2_ 223w 9g fag @ SIfTg St fasg (1,-2,3) 9 3 @1 g0 WR BT IADS
36

Find the point on the line at a distance 3 from the point (1,- 2,3) .

(1,_§ 3)&(13’_5,39) or 44T
7 7 7

Find the vector and cartesian form of the equation of the plane containing the lines

r=(i+2j+3k)+ A(7i+3j+2k)and // to line 7= (3i— j+3k)+ A(2i + 2+ 7k).

S q P AR A FIATI B H FHGROT AT DI, T TR 7 = (142, + 3k )+ A7i+3+2k) 71 //

F= (i j+3k)+ A(2i-2j+7k)%@TE ¥ Ans 17x—45y+8z+49=0& re(17i—45j+8k)+49=0

Q.26

Draw the rough sketch of y* =x+1land y’ = -x+1and find the area enclosed by the two curves.

Y =x+1 Ty = —x+1H GIHT DAY TAT AT T5bi 9 oR 89 BT &% S diore | Ans Ans

: = | 8 .
Required Area =, [l T+ [ :Eumt2

Q.27

Prove that the height and the radius of the base of an open cylinder of given surface area and

maximum volume are equal.
g PINTY b U ol da7 B Harg a1 B F9H 8RN TS U eahdl 9 Afhad ga f&an
&l
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or 3Id1

Show that the semi-vertical angle or a cone of maximum volume and of given slant height

iStan_l\/E.
2y b U o BT TGN BT tan /2 BRI RIS Rrfep STy e aiee amaree o #

Q.28

A producer has 30 and 17 units of labour and capital respectively which he can use to produce
two types of goods X and Y. To produce one ulnit of X, 3 units of capital and 2 units of
labour are required and to produce one unit of Y, 3 units of labour and 1 unit of capital is
required. If X and Y are priced at ¥ 100 and ¥ 120 respectively, how should the producer use
his resources to maximize the total revenue ? From the LPP and solve it.

U IGH & U HA: 30 AT 17 SHISAl 5 TAT Yol &1 © 799 I8 31 bR & Icqre X don Y
IAMET BRAT 2| X BT Uh Shlg Pl IUTGH BRI & (oY 3 §DIs Yoil Bl TAT 2 SHIS 39 DI ATLIHAT
B 2 3R Y & P SHh1E IAIQd B @ oY 3 SHIE S 1 AT 1 IHTS ol @ aeIqHhdT Bl 2 |
e X iR Y &1 dHa HA: 100 X AR 120 T 8, 1 SWUCD qel ANTH Pl AT PRA B [AQ AU

FAEEl B fBd THR STIART BT 2 Rad qumme a9 (LPP) 991a) &« Sifoie JAns z = 100 x +

120y 5%,y > 0.2x+3y <30,3x + y <17, P: (0,10); (%,0)(0,0)(3,8)max at (3,8) = 1260

Q.29

Consider the experiment of tossing a coin. If the coin shows head, toss it again but if it shows
tail, then throw a die. Find the conditional probability of the event that ‘the die shows a
number greater than 4’ given that ‘there is at least one tail’. Give the points to be kept in mind
(H,H}
Head (Il)
(H.T)

(T,1)
(T.2)

Tail (T) (T.3)
(T.4)
(1,3)
while driving a vehicle on road. (T,6)
Solution The outcomes of the experiment can be represented in following diagrammatic
manner called the ‘tree diagram’.The sample space of the experiment may be described as S =
{(H,H), (H,T), (T,1), (T.2), (T,3), (T,4), (T.5), (T,6)}
where (H, H) denotes that both the tosses result into head and (T, i) denote the first toss result
into a tail and the number i appeared on the die for i = 1,2,3,4,5,6. Thus, the probabilities
assigned to the 8 elementary events (H, H), (H, T), (T, 1), (T, 2), (T, 3) (T, 4), (T, 5), (T, 6)
e p 11111 < elv which i
S AL L LD respectively which 1s
clear from the Fig 13.2.

Ly (H,H)
Head (H)
L 14~ (H.T)

(T.1)
s Y12 A (T.2)
Y12 (1,3)
iz (T
Vs (T55)
(T.6)

Tail (T)

Let F be the event that ‘there is at least one tail’ and E be the event ‘the die shows
a number greater than 4°. Then

TMC/D/79/89 5 P.T.O.
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Let F be the event that ‘there is at least one tail” and E be the event ‘the die shows
a number greater than 4°. Then
F={(H.T).(T.1).(T.2),(T.3).(T.4).(T.5).(T.6)}
E={(T.5), (T.6)} and E nF = {(T.5). (T.6)}
Now P(F) = P({(HLT)}) + P ({(T.1)}) + P ({(T2)}) + P ({(T3)})
+ P({(T4}) + P((T5)}) + P({(T6)})
11 1 1 1 1 1 _3

—_— J— —_—,— =

4 12 12 12 12 12 12 4

1

11
ad  PENH=P{TIN+PUTON= 5+ "%

~ P(EAF)
Hence P(E[F) = PE) =

2
o

| won | =

ANS While
driving a vehicle onroad  (a) we should always move on the hand side (b) traffic rules
should be followed strictly. (c) we should drive the vehicle at normal speed. (d) we should
obey the traffic signals. There can be multiple answers to the value based questions.
Students may have their own opinion about answering them, there is no specific solution.
Marks would be given for all sensible answers.

OR

The probability of a shooter hitting a target is 3 / 4 . How much minimum number of times
must he/she fire so that the probability of hitting the target at least once is more than 0.99?
Suggest necessary preparations to be made before going on a trip.

Solution Let the shooter fire » times. Obviously, n fires are n Bernoulli trials. In each
trial, p = probability of hitting the target = 1 and g = probability of not hitting the

£ g i=E g 3 VX 3

| -
target = —. Then P(X=x)= "C,¢"" p"="C,| —| ‘ | ="C
4 4

37T
Now, given that,
P(hitting the target at least once) = 0.99
Le. P(x21)>099
Therefore, 1-P(x=0)=0.99
1
or 1—”‘304—” > 0.99
ne 1 .1
or C, 7 <0.01 1e Yo < 0.01
: 4> = 100
o 0.01
The minimum value of n to satisty the inequality (1) 1s 4.
Thus, the shooter must fire 4 times. ANS preparations before

going to trip are: (a) plan the trip (what to do and where to go )

(b) do not take too much of cash. Use debit cards and credit cards.

(c) check the weather forecast of the place.

(d) check the journey tickets for the detail and keep them with you. There can be multiple
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answers to the value based questions. Students may have their own opinion about
answering them, there is no specific solution. Marks would be given for all sensible
answers.

BELIEVE ONE WHO HAS PROVED IT. BELIEVE AN EXPERT.
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