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TARGCET MATHEMATICS

AGYAT GUPTA (M.Sc., M.Phil.)
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General Instructions :-

1. All question are compulsory.

2. The question paper consists of 26 questions divided into three sections A,B and C. Section — A comprises
of 6 question of 1 mark each. Section — B comprises of 13 questions of 4 marks each and Section — C
comprises of 7 questions of 6 marks each .

3. 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.

4. Use of calculator is not permitted.

50 Please check that this question paper contains 8 printed pages.

6 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.l all alZ al3

For the determinant |“» %2 “s|  find the value of @, A, +a,A, +a,A,,A is cofactor

a3l a32 a33

of element aj;.

all a12 a13

a a a o~
qRfores |2 T2 Tl g fou a,A +a,A, +a,A BT M S SIS Sals A q@dd ay; B

a31 a32 a33

TEETS T |

Q.2 If the binary operation *, defined on Q, is defined as a * b =2a + b — ab, for all a, be Q,
find the value of 3 * 4.

afe g fgemem) wfthar *, Agzad Q W 39 UHR uRWIvd g f& a * b=2a + b —ab, ¥+ a, be Q
& fog, @ 3 * 4 &1 919 9d IR |

Q3 1

If A=| 2 | and B=[-2 -1 —4], Find (AB)"
3
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-1
afe A=|2 | qor B=[-2 -1 —4] o (AB)" & 5+ s @R
3

4 | = V5. ax}

.

5‘22 and ;)OZ:«/gfind

- -
axb

afy [d) =43,

B‘=2FT?4T asbh=+3 & @ ST B |

Q.5 Is sine function onto in the set of real numbers ? Give reasons.

T Held sine IRKIAd AR & FHE H eWeD © ? BRI QIOTT |

.0
Q Prove that: g iU fa: sin(Z cos _1(— %D = —% .
SECTION B
Q.7 sin”' v/x —cos ™ /x

Evaluate :#/9 =I1d $IfSTY :_[ /x40 Vx dx discuss the importance of integration

sin

(unity) in life.-

@ 1+sin x —+/1—si
Write in the simplest form: WReiqq w4 # faRRay :tan™ J S%nx v S%nx
V1+sin x ++/1—-sin x

or 3frdar
IF cos™ x+cos™ y+cos™' z=x,then provethat x> + y*> + z° + 2xyz = 1.

Iy cos ' x+cos ' y+cos  z=m , AREFIRF x>+ y +z2+2xz =1 .

Q.9 | A pair of dice is thrown. Find the probability of getting 7 as a sum, if it is known that

second dice always exhibits a prime number
31 U TUHh A1 Bdb O & | IR R MY 3fdT BT ANT 7 B &) WIHar S1d STy Siafdh goR I
TR F3d U ST AT B MY |

Q.10 | Find the foot of the perpendicular drawn from the point A (1,0,3) to the join of the pints
B(4,7,1) and C(3,5,3).
fag A (1,0,3) & ¥avg fa=gati B(4,7,1) g C(3,5,3) W WK Y o &1 Uie S dIfog |

Q.ll A A ~ N A A A A ~ A

If i+j+k, 2i+5/,3i+2j-3k and i—6j—k are the position vectors of the pints A,B,C
and D respectively, find the angle between AB and CD . Deduce that AB and CD are
collinear.

or

Points L, M,N divide the sides BC,CA and AB of triangle ABC in the ratio 1:4, 3:2 and

3.7 respectively. Prove that AL+ BM +CN is a vector parallel to ck , where K divides

AB 1n the ratio 1:3.

A

afe i+ j+k, 20+57,3i+2j -3k qem i—6j—k maer fag AB,C den D & Refy dfewr € a1
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AB TIT €D & dr9 &I BV G PN | T RT 91 {6 AR T D WA T |
SRCH|
fag L, M,N f&ft rist ABC @1 yaisti BC,CA @21 AB &7 wwer 1: 4,3 :23qm3:7 &
U # dfed 21 Rig aifog R AL+ BM +CN GRel CK® WA & wiafs K, AB 91 1 : 3 @
argaTd # favifra dear 2 |
Q.12 2
Solve the following differential equation : ydx—(x+2y")dy =0
2
e argaret wdiaReT get g« YAx —(x+2y7)dy =0
or 3Id1
Solve the following differential equation:ff=1  3f@del  FHHRT 8 DI
(X7 +x? +x+1)ﬂ= 2x° +x.
dx
QI3 |6t f:{2.3,4,5} >{3,4,5,9} and g :1{3.4.5,9} —{7.11,15} be functions defined as
f(2)=3,{(3)=4,f(4)=5, f(5) =5 and g(3) = g(4) =7 and g(5) = g(9) = 11. Find gof. Also
find the domain and the range of gof.
A SIRTY B £:{2,3,4,5} - {3.4,5,9} TAT ¢:{3,4.5,9} - {7.11,15} 39 UHR IR¥MNT & f& £f(2) = 3,
f3)=4,f4)=5,f(S)=5TqargB)=g@)=T7and g (5) =g (9) =11 3R 2| = IR,
qAT ZABT Uid 3R IRER T S BT |
Q14 1 Eind the intervals in which the function fgivenby f(x)=2log(x—2)—x P+ 4x+1is
(1) increasing, (i1) decreasing .
Fem f ot f(x)=2log(x—2)— x> +4x+1, & R &, x & (i) A= (i) Skas 99 9@
BIFSTY, |
Q.15 Form the differential equation corresponding to y = e* (acos x + bsin x), where a and b
are arbitrary constants.
y = e*(acos x+bsin x)® ATDHA FHIBIUT S BINIY, STl a TAT b MR ReR(® 2 |
Q.16 -
[x - 4|
The function f is given by f&ar a1 % f &1 f (x) = azb x =4
2% 4 x)4
[x = 4|
Find the values of a and b if f is continuous at x =4. a 1 b &T 719 M HIGY Ifs x =4 W
[dq 2 |
Q.17 | Using properties of determinants, prove : ARSI & 0T — &A1 &I TAN B gY NG PIFTY
(b+c)° a* bc
5 (c+a)’ b* cal=(a-b)b-c)c—a)a+b+c)a®>+b*+c?)
(a+b)* ¢* ab
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or / 3fefdr

cos@ isind

ising  cosd :| , then prove by the principle of mathematical a1 TR

If af A:[

cosn@ isinn@
isinn@ cosnf |-

A & Rigiad gRT g a1 f& induction that : A" = {

Q.18

/2

Evaluate : 91 91d #1fo1Q I(Vtan X +~cot x)dx.
0

or / 3fefdr

2x(1 + sin x)

T
Evaluate : #1917 SI1q ®IfS1Q ,[ 1+ 2 dx.
i cos” x

Q.19

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

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

of tossing a coin? TAa X —y +2 =35 Ud ¥@n o2 _yHl 272 o peee fg wd fag

3 4 12
(-1,-5,-10) & T B A & |

SECTION C

Q.20

/2

Evaluate : 919 sird @81fTg jsin 2xtan ~'(sin x)dx.
0

Q.21

I -1 2 -2 0 1
Use the product |0 2 =3|| 9 2 —=3]t0 solve the following system of equations :
3 -2 46 1 =2
X-y+2z=1;2y-3z=1;3x-2y+4z=2.
I -1 2 (-2 0 1
0 2 =319 2 -3| 3 que & W &= = T e o g BT x -y
3 -2 46 1 =2

+2z=1;2y-3z=1;3x-2y+4z=2. |

Q.22

2
Find the area of the region enclosed by the parabola X =Y the line y = x + 2 and the x-

axis .

OR

Using integration find the area of the region bounded by the parabola y2 <4Xxand the

circle 4x* +4y> <9,

2
FHIHE BT YANT B 8¢ Waeld X = YaAAT g y = X + 2 & Al &F HI A% Sd DIy |

AT
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AHTB BT YANT BRd g URdeHd v <4xqer I Ax* +4y* <9 3 weaadt &5 @7 aAva o
PITT |

Q.23

A farmer wants to construct a circular well and a square garden in his field. He wants to
keep sum of their perimeters fixed. Then prove that the sum of their areas is least when
the side of square garden is double the radius of the circular well. Do you think good
planning can save energy, time and money?
OR

An open topped box is to be constructed by removing equal squares from each corner of a
3 metre by 8 metre rectangular sheet of aluminium and folding up the sides. Find the
volume of the largest such box. Do you think good planning can save energy, time and
money? URAMTH &I 3 m X 8 m &I IFAGR AGR 9% GAD HH H FHM 9 Pled W G
TR 9% HaAdl B AGdPR edh ad UH Aqd d9M o | 39 UBR I Agd Pl Ifedhaq
3T SI1d BT |

Q.24

The probability that a student entering a college will graduate is 0.6. find the probability
that out of a group of 6 students

(1) None (i1) At least one (iii) At most 3 will graduate.

e femed # yaer o are va fJeneft & was 89 @ wfdedr 06 & | Wi¥iear s SN F 6
fqenfeal & w9 o

(1) v N T8 (1) &9 9 HF e (1il) 3MfSs & 1fdw 3 fJemt Fds & |

Q.25

Find the vector equation in the scalar product form, of the plane passing trough the pints

(1,0,-1),(3,2,2) and parallel to the line 7 =i+ j+A(i—2j+3k). |

fgalt (1,0,-1),(3,2,2) & STt woder ot 5 Y@r r =i+ j+Ai—2j+3k)s s 2,
f arfder YoM wu H Afewr FHeRoT forfgy |

Q.26

A farmer decides to plant upto 10 hectares with cabbages and potatoes. He decides to
grow at least 2 but not more than 8 hectares of cabbages and at least 1 but not more than 6
hectares of potatoes. If he can make a profit of I 1500 per hectare on cabbages and <
2000 per hectare on potatoes, how should he plan his farming so as to get the maximum
profit? From an LPP and solve it graphically. Do you agree with the massage that the

protection of wild life is utmost necessary to preserve the balance in environment?

TEh A 10 TIBR &5 W ATl aAT M ST & Aveg wRar 2| 98 BH 9 HH 2 TISR AT
s A 3P 8 BICIR & H MM I BT e BT & TAT HH A BH 1 TISIR qAT TP 4
3B 6 TICIR &F H 3Mc] I &I ey wxar g1 IfQ IH 15009, U TICIR BT AN T WR
TAT 2000%. TRT TIBR BT o™ ATl W B AT AfHaH o™ & foly IH fhE ISR @1 HiY Irorr

g =1fRT? T YRgd wram GEr (LPP) 9919¢ e UT% gRT 39 8l HINT |

X

GOD DOES NOT CARE ABOUT OUR MATHEMATICAL DIFFICULTIES.
HE INTEGRATES EMPIRICALLY
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