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This Question Paper consists of four Sections, viz., ‘A’, ‘B’, ‘C’ and D’
containing 33 questions.

Question Nos. 1 to 10 in Section ‘A’ are multiple-choice questions. Each
question carries I mark. In each question, there are four choices (A), (B), (C)
and (D) of which only one is correct. You have to select the correct choice
and indicate it in your answer-book by writing (A), (B), (C) or (D) as the case
may be. No extra time is allotted for attempting these questions.

Question Nos. 11 to 16 in Section ‘B’ are very short-answer questions and
carry 2 marks each.

Question Nos. 17 to 28 in Section ‘C’ are short-answer questions and carry
4 marks each.

Question Nos. 29 to 33 in Section ‘D’ are long-answer questions and carry
6 marks each.

All questions are compulsory. There is no overall choice, however,
alternative choices are given in some questions. In such questions, you have
to attempt only one choice.
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(v) @vE T U U G 29 ¥ 33 dF <H -39 U § 991 I & 6 Ik (Ui §)

(vi) |t T A g1 Ul TH-u | foeeed TR 8, TR oft 3 Tl § STaies faehed g1 T
goft I H ¥ 39! Tk 2 faehed g T 2

SECTION-A
oA

0O 0 3
1. The matrix A={0 3 0 |is a
3 00
(A) scalar matrix
(B) diagonal matrix
(C) unit matrix
(D) square matrix
O 0 3
I A=|0 3 0| %
3 00
NI
B) forerol srrege 2
(C) ¥ e &
(D) =t @1ege R

2. If A={a, b}, then the number of binary operations that can be defined on A is
e A={q, b}, @ A R uRiva fg-snemdt afspamet i g 2

(A) 16
(B) 4
© 2
(D) 1

311/HIS/103A 4



3. The principal value of cos_l(— %) is

cos™! (-1) = gEA HH ®

B ¢
B -3
© =
o =

d2y ? dy 3
4. The degree of the differential equation W —(a) ~sin?x =0 is

2. \?2 3
WW(Q] —(@) —sin?x =0 = 2

dx? dx
(A) 3
B) 2
< 1

(D) not defined
GLIEIIEK

5. Iex (sinx +cos x)dx is equal to

Iex(sinx+cosx)dx TR B

(A) e*cosx+c
(B) -e*cosx+c
(C) e*sinx+c

(D) -e*sinx+c
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6. Itanxdx is equal to

Itanxdx T B

(A) sec? x+c
(B) secxtanx+c
(C) log|secx|+c

(D) log|cosx|+c

sin5x

7. lim
x—0 X

is equal to

) in>5
lim SIoX SRUCE %
x—0 X

A) 1

(B)

aul|m—

ul

(€)

(D)

o

8. The differential coefficient of sec (tan_lx) with respect to x is

x % AU sec (tan~! x) 1 T TNk B

X
(A)
1+ x2
X
B) :
1+ x

(C) xV1+x?

(D)

311/HIS/103A 6



A N xd A A
9. The angle between the vectors d=i+ j and b = j-k is

aRet d=i+ AR b= -k % = W FW B

(A)

(B)

(€)

(D)

10. Which of the following sentences is not a statement?

(A) The sun is a star.
(B) Lahore is in India.
(C) Every rectangle is a square.
(D) Mathematics is a fun.
fefafga =i 4 9 #9-91 T e TRt 27
(A) ¥ T dW T
(B) TR 9Rd ¥ 7|
(C) UF TFd Uk a1t |
(D) TG U HIgH 2
311/HIS/103A 7
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SECTION-B
Qis—d

2 4 -2 5
11. If A= and B = , find 3A-B.
3 2 3 4

m%A:E ;} aﬁth{_Q 5}, @ 3A- B F1d hiv|

3 4
Or / 319ar
1 2 -3 3 5 6 _
If + A= , find the matrix A.
0O 4 1 -1 0 3

1 2 -3 3 56
aﬁ{o . 1}+A:{_1 0 3},Fﬁ3TIE§AWWI

12. Does the following graph represent a function? Justify your answer.

1 A= {3 g3T T UH wod Wl (EUd Al 87 379 I ok GHeH H deh WA ehifey|

AY

N

Vy’

13. If y =e* cosx, find %y

dx2

2
i y = e¥ cos x, ?ﬁ%iﬂﬁﬁﬁﬂzl

14. Evaluate :

WWW:

/2 :
IO/ cos x .e ¥ dx

A N N —> A N N d
15. If d=3i+2j-4k and b =i+ j+k, find a unit vector in the direction of d —b.

A G =31+2j-4k W b =i+ j+k, @ d-b F R # wws wlw 3 Ff

311/HIS/103A 8



16. Given below are two statements :
p : 115 is a multiple of 5.
g : 115 is a multiple of 7.

Write the compound statement connecting these two statements with ‘and’ and
check its validity.

= feu 3T I FUF 3@ UHR T
p : 115, 5 & T&% PN 3|
g : 115, 7 & % 0N 3|
T Q1 HAAT Bl AR TAISH H Siewt 1 hed fafigu iR sueht duar S|

SECTION-C
T ue-|
1
17. If A=|-4| and B=[-1 2 1], then verify that (AB)’=B’A’.
3
1
qfg A=|-4| IR B=[-1 2 1], a@ gfua HifST fF (AB)’ = BA".
3

18. Using properties of determinants, show that
ORIUTRT o Ol 1 ITAM Fh g Fifere T
y+z x y
Z+XxX z X :(x+y+z)(x—z)2
xX+y Yy z

Or / 31gar

Using determinants, find the value of k so that the points (3, — 2), (k, 2) and (8, 8)
become collinear.

ORIUTRT 1 IWRT ek k H 98 HH Fa hiwe, o fow fog (3, - 2), (k, 2) 3R (8, 8)
WwE |

311/HIS/103A 9 [ P.T.O.



19. Prove that

frg hifs fo

(4 . (5 . _1(63
Sin — [+ S1n — | = S1n o
5 13 65

20. Let f:R — R be defined by f(x)=7x-3. Show that the inverse of the function f
exists. Hence find f -1

oM it f:R > R, f(x)=7x—-3 3R URWINA 8| Wiy fF Bem f & ufqem &1 Afedca
2l 3@ ! g AR

21. Examine the continuity of the function f defined by

i, x#0
flx)=1 lx]
1, x=0
at x=0.
x:O%%ﬂz
ji, xz0
flx) =1 lxl|
1, x=0

R Uiy we £ % WAy 1 e i

22. If x=a(0-sinB) and y = a(l+cos0), find % at 0 :g.

I x = a(® —sinh) AR Yy = a(l+cos9), ar ng & fog % A hifeTg |
23. Solve the following differential equation :

e oTahe G B HIMT

dy 2
XxX—+2y =x“log x
l y g

311/HIS/103A 10



Or / 319ar

Verify that y = tan ™!

x is a solution of the differential equation
2
2)37Y 5, W _

1+ x 12 T

2
geaTtud FIfST 76 y = tan™! x, Taehel TR (1+x2)%+2x%20$f8?%|

24. Evaluate :

e 14 s :
_[ log x
x (1+log x)(2+1og x)
Or / 319ar
Evaluate :
oM J1d Fifsg :
2
-1
a5 —ax
X +x“+1

25. Evaluate :

WWW:

/2 1
—dx
Ig 1++tanx

26. Find the intervals in which the function defined by f(x)=x3-9x2+24x+12 is
(a) increasing and (b) decreasing.
I8 U A Hioe, ™R f(x) = x° —9x2 +24x+12 g URAMG B (F) Feam qen
(@) TEEE 3|

27. Find the ratio in which the line segment joining the points (2, - 3, 5) and (7, 1, 3)
is divided by the xz-plane.

g g @ hitere, e feegen (2, -3, 5) 3R (7, 1, 3) & T dten @mEve

xz-GHdd g fawtisa g r 2
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28.

— —
Find a unit vector perpendicular to both the vectors d+b and d-b, where
A N A —> A A~ A~
d=1+ j+k and b =i+2j+3k.
- - . . o A A A
+b dM a-b THI WEI & orEEd Tk TR TG HINT, W@ a=i+ j+k ao
:f+2}+3E.

Sl Ql

SECTION-D
Qug—q

. Solve the following system of linear equations using matrix method :

sege fafa w1 3w ek frefefaa Was arffen fem &t ga Fifm

x-yt+tz=4

2x+y-3z=0
x+y+z=2
Or / 319ar

Find the inverse of the matrix A given below using elementary transformations :

TR T fafd 1 3wEn wk e iU gu st A 1 ufidm Ja i

2 -3 3
A=12 2 3
3 -2 2

. Show that the area of a right-angled triangle of given hypotenuse is maximum when

the triangle is isosceles.

foag Fifsm o few g wof arel gwe Byt =1 @ewa stfusawn @, aft ag Brgs owfemg 2
Or / 31gar

Find the local maxima and local minima of the function defined by
f(x):2x3—3x2—12x+8.

fx)=2x3 =3x2 - 12x+8 W URANG ®o 1 T 3t=s @ wra ffme I fifsm

311/HIS/103A 12



31.

Using integration, find the area of the smaller region bounded by the ellipse
2 2
y

X +Y -1and the straight line XY,
4 3 2

9
2

meﬂmaﬁaﬂ%+yjzlamw%@§+%zlmﬁiéﬁ%@'arm@m
ST =i |

. Find the equation of the plane passing through the points (-1, 1, 1) and (1, -1, 1) and

perpendicular to the plane x+2y+2z =>5.
formgatt (-1, 1, 1) 3R (1, -1, 1) ¥ B W dcl 39 9HAA 1 GHIHR Jd ifee, s
TaAA x+2y+2z=5 R O 2|

. A dealer has ¥ 15,000 only for purchase of rice and wheat. A bag of rice costs ¥ 1,500

and a bag of wheat costs ¥ 1,200. He has storage capacity of ten bags only. The
dealer gets a profit of ¥ 100 and ¥ 80 per bag of rice and wheat respectively.
Formulate this as a linear programming problem to get maximum profit and solve it
graphically.

T SR % 9 FEd 3R g Gied % Y had € 15,000 1 AEA % TH AR H oA
€ 1,500 d°1 ¢ % TH SR H oA € 1,200 Bl 3Gk UM Hhadl W AR W@ & AU TR
Y g1 AR WEd SR g % T&® Ak W HA: € 100 qAM T80 MW WH AT 2
ferhay oy UTH wA % folu 30 wHEn @l s WA Onen O ®uaid st 3R gd
I &y | g i
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OLD

This Question Paper contains 28 questions.
36 JY-99 % IT@q 28 TH |
MATHEMATICS
ot
(311)
Time : 3 Hours | [ Maximum Marks : 100
a3 "0 | [ qUifes : 100
Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.
(ii)  All questions from Section ‘A’ are to be attempted. However, in some
questions, internal choice is given.
(iii) Section ‘B’ has two options. Candidates are required to attempt questions
from one option only.
Fast: () 39 -9 ° & @S d—EUe 31 qU1 @UE 9 |
(i) w@UE ‘31 % At T R TA FEAT 2| T T o =ra foehed faw T F|
(ii) @ue @ # Y fasheq 8| whent il et Uek forehew & € Ul % I S 2
SECTION-A
Lus—-3H
1. Which term of the AP 20, 19%, 18%, 17 %, ... is the first negative term? 9

aieR Aol 20, 194, 181, 173, . 1 FHA-W W& yuw HOTHF uT 27

In how many ways 5 men and 4 women can be seated in a row so that no two
men are together? 2

5 Qe a1 4 el ® Tk ufth § fRad YR © SR ST dehdl © TR HIE d IEY Uy
I /7

311/HIS/103A 14



3. If A={1,2, 3,4, B=(3,4,5,6,7, C=1{6,7,8,9,10,11 and
D=1{9,10, 11, 12, 13}, then find (AU D)~ (B UC). 2

Ife  A={1,2, 3,4, B={3,4,5,6, 7, C=1{6,7,8,9,10,11 LBl
D=1{9,10,11,12,13} &, @ (AuD)n (BuUC) Id Fifsu|

4, If f(x):x+l, prove that [f(x)]3 :f(x3)+3f(l). 9
X X

afg f(x) = x+% 2, @ fag AT & [f(9)° :f(x3)+3f(%j.
Or / 319ar

If f(x)=3x+1 and g(x)= x2+2, then find (@) fog(x) and (b) (g o f)(x).
Is fogl(x)=(g°f)x)?

e f(x)=3x+1 T glx)=x2+2 B, @ (F) foglx) a0 (@) (gof)(x) I HiT|
H foglx) = (g o f)x) BT

5. Prove that

forg shifsig fon
tan_l(%j+tan_l(%) ~ tan_l(gj 2

6. Find n, if 2*71p, :2"*lp —11:42, 9

2n-1 .2n+1 .
gfg “n-lp . 2ntlp —11:42 %, @ n %1 "9 F@ HiN|

7. Find the equation of the ©circle concentric with the circle
x2+y2—6x+2y—11:O and passing through the centre of the circle

x2+y2:16. 2

30 g4 1 THERET Fd RIS, S g x2+y2 -6x+2y—11=0 FH ThE 7 AT I
x2+y?2 =16 % &5 A TR T 2|
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8. If 1, w, ®* are cube roots of unity, then prove the following :
I 1, o, 02 3HE & FgA &, @ = fag A

1-0+02)°+(1+0-0?)° =32

9. Examine the continuity of the following function at x =-1:
7 ®ed o ot x = -1 W 9ad g &1 Weur AT

1+3x, x>-1

f(x):{ 2 , x=<-1
Or / 319ar
: dy . :
Find P if x =a(t+sint) and y = a(l —cost).

afg x = a(t+sint) 941 y = a(l —cosy) g, % A hifeTg |

10. If one root of the equation ax?+bx+c=0, a#0 be square of the other, then

prove that b3+ ac? + a’c = 3abe.

af T ax?+bx+c=0, a0 H Th o, R g & a1 g, @ fag e &

b3 +ac?+a’c=3abc.

Or / 3rgar

Express the following complex number in the form of x+yi :
= afthy 9@ & x+yi & 9§ b HINT

3+1
4 —-2i

11. Find :
1 I

_[ 1+sinx dxe

1+ cosx

311/HIS/103A 16



Or / 319ar

Find the equation of the tangent to the curve 4x2+9y2 =36 at the point
(3 cosB, 2sin”).

% 4x2+9y? =36 & fog (3cosH, 2sin6) W W -T@T HT AHiHT F1d I |

2 0 1
12. If A={2 1 3|, find A% _5A+ 4], where I is an identity matrix. 3
1 -1 0
2 0 1
g A=|2 1 3|8, @ A2 -5A+4] Fd iU, &l I T deods TR 2|
1 -1 0
Or / 3rgar

Using the properties of determinants, prove the following :

TRfvTeRt o TUTEET 1 T wek T frg fifs

b+c a a
b c+t+a b |=4abc
c c a+b

13. A bag contains 3 red, 6 white and 7 blue balls. Two balls are taken out of
the bag, one after the other. Find the probability that the drawn balls are white
and blue. 3

Th 9 § 3 cT, 6 Ihe T 7 Fichl Tic &1 9t °§ ¥ T IS, Uk o o€ Ush, [Hebredl TS |
TifeRdr 3 hifse for el T 18 whe qur Hficht 2

14. Find the equation of a line passing through the mid-point of the line segment
joining the points (5, 13) and (-4, 1) and perpendicular to the line
3x+4y-7=0. 4

39 @1 H eI F1d Fifee, S faegat (5, 13) a1 (-4, 1) @ fHam aeft fEwEvs
% HeAfsg ¥ TR Sl § a1 W 3x+ 4y -7 =0 W o= 2|

311/HIS/103A 17 [ P.T.O.



T si
. Ify: Lﬂ, ﬁnd @.
1+sin2x dx

1-sin2x d
TMy= [ g @l IS |
Y 1+sin2x 8 dx i
Or / 31gar

: dy
If y=x*+x%"%, find —=.
y=x"+x

Ay = x4 xS0 3, ?ﬁ% e

. Find the mean and variance for the following data :

= stieret & fou wme Qe v 39 fifso

Marks 15-25| 25-35 | 3545 | 45-55 55-65 | 65-75 | 75-85
3%

No. of students 3 5 9 12 15 4 2
ferzrofert 1 aem

. Find the term independent of x in the following expansion :

i e § x 9 @a7 92 39 AT

( 2 1)
3x

. Solve the following differential equation :

= eraera gt = g hifso

. d :
s1nxay+ycosx = 2311’12 X COS X

x—4y+3=0,

. Find the equation of the parabola whose focus is (2, 3) and whose directrix is

3 Waed w1 e g fifse, Sedh v (2, 3) '@ oaw SR e

x-4y+3=0 2|

311/HIS/103A 18




20. Find the general solution of the following trigonometric equation :

= Brerufrde oo 1 = g J1d hilNT

cos mx+sinnx =0

Or / 3rgar

A
Prove that [a cos } = (b+ ¢ sin o using sine formula.

T B % Wi @ R i [acos }:(b+c)sin§.

21. Using matrices, solve the following system of equations : 6
el g T wiew T @ ga il
x+2y-3z=-4
2x+3y+2z=2
3x-3y—-4z=11
22. Evaluate : 6
HAH @ IS
[ .
0 1+sinx
Or / 319ar
Find the area of the region bounded above by y = x+6, bounded below by
y = x? and bounded on the sides by the lines x =0 and x = 2.
30 89 B AFh J1d ST, S FW W y=x+6 50 o0 2, 9 @ y=x2 gw 3R
AT TR T WIS x =0 q1 x =2 g B R
19 [ P.T.O.

311/HIS/103A



23.

Find the sum of the first n terms of the series 1.3+3.5+5.7+ ... .

FUft 1.3+ 3.545.7+...% 990 n &l 1 INT T iS4 |

. A window is in the form of a rectangle surmounted by a semicircular opening.

If the perimeter of the window be 30 m, find its dimensions so that greatest
possible light may be admitted.

TF AR Ragshl | U Adaarer e 9n o | afe Ragdht @1 afmm 30 Ho g,
at fagh i faumd sa hifse aifr R @ stferan gwfoq g stet o1 oo |

SECTION-B
wus—d

OPTION-I
ICET S|

( Vectors and 3-Dimensional Geometry )

( @t qour F&r-smamm senfaf )

. Find a unit vector parallel to the resultant of two vectors a = 3i + 2}'— 4k and

—

b :f+}'+2l€.

& afst G=3i+2)-4k T b =i+ j+2k % GRomH WY F wEE UF AEE (3EE)
EIENERICEEAIE I

If 3:32+2}'—61€ and l_;: 42—33’+ k, find 8-5. Also find the angle between
d and E

afF 4=3i+2j-6k M b=4i-3j+k ¥, @ d-b TG H g M b F = H=
i off 1A RIS

311/HIS/103A 20



27. Find the equation of the plane passing through the points (O, 2, 3), (2, 0, 3) and
(2, 3, 0).

39 GHAA 1 GHIR §q hitse, s fsegsti (0, 2, 3), (2, 0, 3) @A (2, 3, 0) ©
BT ST R

Or / 31gar

Find the equation of the plane passing through the points (-1, 2, 3) and
(2, — 3, 4) and which is perpendicular to the plane 3x+y—-z+5=0.

30 gudel 1 G Fa e, Sofeeget (- 1, 2, 3) @1 (2, -3, 4) ¥ BER S
2 U9 OHad 3x+y—-2+5=0 % oad gl

28. Find the centre and radius of the circle given by the equations
x2+yz+z2 -6x-4y+12z-36=0, x+2y-2z=1.

W gd W kg qd @R Bew §@ e, s o
x2+y?+22-6x-4y+122z-36=0, x+2y—-2z=1 3R T 2|

OPTION-II
frereu—I1

( Mathematics for Commerce, Economics and Business )

( aTfurSa, STefvTE Ut SATIR % foTe T )

25. A man bought ¥ 12,000 of 10% stock at ¥ 92 and sold it when the price rose to
¥ 98. Find his total gain and gain percent.

TF ARk 4 10% &1 ¢ 12,000 H1 Wik, T 92 % 9E ¥ WSl a1 3G 4od € 98 T
R 9 G| 3T FA a9 qn A faed J1a it |

311/HIS/103A 21 [ P.T.O.



26.

Construct by simple average of price-relative method, the price index of 2004,
taking 1999 as base year from the following data :

HeATuTal o W Aed i Afd § FF 3TRel @ 1999 & MER a9 AR a9 2004 &
T 7o g=hie F1a FIT

Commodity (9%]) A B C D E F
Price in 1999 (in ) | 60 | 50 | 60 | 50 | 25 | 20
1999 ¥ 7o (¥ H)
Price in 2004 (in ¥) | 80 | 60 | 72 | 75 |37:5| 30
2004 7 77 (¥ #)

. A person at the age of 25 years takes an insurance policy of sum assured

¥ 50,000 for 30 years term. Calculate the premium for annual payment from
the following details :

uF Afh, TSt @1 25 v %, € 50,000 it s uiferdt 30 aut i srafy & forw o
2| = fyewit & ogur s gram & fau hifiem & o A

Tabular premium/¥ 1,000 : T 40
arferert Hiftm /€ 1,000
Rebate for large sum assured : ¢2/7 1,000
arferen sftam wfyr & for w2
Rebate for annual payment : 3%
EURER UGICRC R i T
Or / 31gar

Shivam Enterprises manufactures 60 units of steam-iron per day and its input
cost is ¥ 200 per unit. The company adds a value of ¥ 100 and then sells it after
paying 10% excise duty. Calculate the final price of each steam-iron and how
much total duty has been paid at the end of the month, when the transaction is

without Cenvat.

oo TetugsE 60 3 WH-I9 (iron) UfdflT ATt ®, 59 W e =@ € 200 ufd
TS &l FOE oI H € 100 SeR 38 W 10% IUR-Iosk o, I dddt &l TIH
H-T4 1 AW o F1d ST a0 F1d i o 9189 6 37d § Fol foha1 IcaE-osh

T YST, Sefeh Hiel 9 9a1E 1 2 |
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28. The marginal revenue function for a product is given by

6
MR = —4
&x—&QJ

Find the total revenue function and the demand function. 6

T 3cq1G Sl T A e

6
MR = —4
&x—aQJ

gR1 UEd €| FAl T %o q¥l AT He Jid i

* k&
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