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: INSTRUCTIONS :

I.. All questions in the Test are multiple choice questions.

2. Each question carries one mark, with four alternatives out of which one answer is
correct, '
There will be no negative marking.

4. Use only BLUE/BLACK Ball Point Pen to darken the appropriate oval.
Mark your response only at the appropriate space against the number corresponding to
the question while answering on the OMR Response Sheet.

6.  Marking more than one response shall be treated as Wroig response.
Mark your response by completely darkening the relevant oval. The Mark should be
dark and the oval should be completely filled.

8. Use of calculator, Mobile is strictly prohibited and use of these shall lead to
disqualification.

9.  The candidate MUS'i‘ remove the last Carbon copy (Candidate’s copy) of OMR after
completion of Test,

10.  The question paper will be both in English & Punjabi. In case of any doubt, English
version will be taken as final,
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1, If A and B are two matrices such that AB = B and BA = A, then A* =

(a) 2AB (b) 2BA
(c) A (d B
799 A w3 B © HedifAm 3T 7 AB=B w3 BA=A, feg A=
(a) 2AB (b) 2BA
() A (d B
. [ 1-2i].
2. Thematrle=[_1_2i 0 ]IS
(a) symmetric (b) skew-symmetric
(¢) hermition (d) - skew-hermition

(a) FiHefoa (b) mfag-Aifzfoa
(c) TN d) wfag-goHirs

3. If % and — ;t; are the eigen-values of a non-singular matrix A and |A| = 4, then the eigen-
values of adj.A are
4 4
@ 3.-2. ® ;-1
() 12,-8 _ (d 12,8
fiag s w3 — - fea sw-fiaws Aefoan A € &ifls ¥E 95 w3 (A|=4, feg adja 2
Fifas H® T8:
(@ 3.-2 ®)
(¢) 12,-8 (d 12,8

4. If A is a square matrix, then A-A'is a
(a) unit matrix
(b) zero matrix
(¢) symmetric matrix

(d) skew-symmetric matrix, A' denotes transpose of A
faT A fog =9a defoam § feg A-A” @

(a) fearet Hefaan

(b) fres Hefoan

(¢) FifHefew Hefaar

(d) Afag fraefoa Aefean A’ § 37 AT Tum @

(Maths) 2



1 a% be
[*}
The value of % b* ‘calis
% c? ab
(a) 1 (b) 0
(c) -1 (d) abc
2 &% ke
a
% b* cal THE T
% ¢t ab
(@ 1 ' (b) 0O
() -1 (d) abc
The egunations 2x +y = 43x+2y— » X +y=-2have
(a) no solution (b) one solution
{e)  two solutions . (d) infinitely many solutions
AHIEEaT 2x +y =4, 3x + 2y =2, X+y=-283T%
(a) T IS I (b)y fea I®
(c) BTB (d) 33 Tm

If A’=-A, where A is a 3 x 3 matrix and A’ denotes transpose of A then |A| =

(@ 1 (by 0
() -l (d 2
Aag A'=-A 8, A fég 3 %3 Refear I w3 A’ 3 9w A o oilg 3 fag A=
(a) 1 by 0
(c) -1 (d) 2
If A is a singular matrix then adj. A is
(a) singular - (b) non-singular
(c) symmetric (d) null matrix
ﬁaaAfeaFHamaﬂzﬁmrﬁfaaad;Aﬁ
(a) frAa®e (b) w&-FAase
(c) frHefaa (d) 3% Hefaan
L & &£

The rank of the matrix A= |2 1 Z]is

; 2 2 3
(@ 1 (b) 2
() 3 d 0

1 2 2
Hefeam A= _{2 1 z]e*%‘-q'ﬁz
2 2 1

(a) 1 (b) 2
() 3 d 0

3 {Maths)



14.

11.

12,

13,

14.

15.

secx tanxj.
The value ofl | is
tanx secx

(@ 0 (b) 1

(¢) secxtanx (d) secx—tanx
secx tan x| o EHE 2

tanx secx

(@) 0 (b) 1

(¢) secxtanx (d) secx—tanx

IfA=¢{12 3 4,5, B={2 3,6, 7}, then the number _of .elements in
(A x B)N(B x A) is equal to

(a) 4 (b) 5

(¢) 20 (d 10

33T A=1{1,2345.B={23,6 7 feg (AxBNBxA) fea gz  fo=
g9E9 9

(a) 4 (b) 5

(¢) 20 (d) 10
IfA={x:x*-1=0},B= {x:x*~2x + 1 =0}, then

(a) AnB=A (b) AUB= 0
(c) ANB=0 (d AUB= A
99 A= {x:x2-1=0} ,B={x: ®-2x+1=0}, feg
(a AnB= A b) AUB=0
(¢) ANB=0 d AuB=A

T ;
The supremum of the set {; : nis anatural number} is

(@ 0 (b) 1

(c) -1 (d '

He {i : nis a natural number} © BUIHH T

(a 0 (b) 1

() -1 (d

Wilich one of the following is neighbourhood of each ;)f its points?

(a) the set Q of rational numbers (b) the set Q" of irrational numbers
(c) the set N of natural numbers (d) the set R of real numbers

Jot fefan &8 faoa fere o9 fie o amiet 3 2
(a) WEUSE At B AT Q (b) wEnEUSE Afvmret T A Q
(c) yfasfsa Afemret &7 A2 N (d) A wES At T A R

Which one of the following sets is countable?

(@ [0,1] ) 10,1]

(c) 10,1 d {1,4,9,16,25,..}
It fafamt fes faoz Az fasswar T 2

(a) [0,1] (b) 10.1]

(¢ 10,1[ (d) {1,4,9,16,25,...}

(Maths) 4 A



16.

17.

18.

19.

20.

21.

Which one of the following set is compact ?
(a) the set N of natural numbers (b)
(¢c) the set R of real numbers (d)
Jot fefan &5 fager Az alae 37

(a) yfeefsa Afsmre o Az N (b)
(¢) A wiAw At T A2 R (d)

the set Q of rational numbers
[a, b]

»EUTSA Aftpret T Rz Q
[a, b]

If the roots of the equation x* — 12x* + 39x — 28 = 0 are in A.P. then their common

difference is

(a) =+1 b)) =£2
(¢) +3 (d)y =4 )
Aag Aflags x* - 12x*+39x - 28 =0 2 g2 AP. f¥9 5 3t Quat = AHs wise §
(a) =1 (b) =+2
(¢) =3 (d =4
If H is the Harmonic mean between P and Q, then g - g is

P+Q
(a) 2 k) 5

PQ .

#=9 H, Pn@Qﬁma*aﬁf%‘aﬁmmﬂf‘aag+ g?r

P+Q
(@ 2 X (b) o

P
O = @ P+Q
[f the third term of a G.P. is 3, then the product of its first 5 terms is
(@ 15 (b) 81
(c) 243 d) 27
G.P. &t St e 3 3, feg ufostt 5 Het o a=aem 3 -
(a) 15 (b) 81
() 243 (d 27
G. M. and H.M. of two numbers are 10 and 8 respectively. The number are
(a) 2,50 (b) 5,20
(© 4,25 (d 1,100
€ & ¥ GM. w3 HM. gHe9 10 mi3 8 I5, 89 nia Ja:
(@ 2,50 (b) 5,20
(c) 4,25 : (d) 1,100
Ifx,y,z arein A.P. then i,—i,L are in
vz zx' xy
(a) A.P. (b) G.P.
(¢) H.P. (d) none of these
"9 x,y,z AP. g Ts, fav >, 2, L oo
% Yz zx Xy .
(a) A.p.fsw (b) G.P. feg
(¢) HP.f&w (d) fegs’ fed’ at ot
5 (Maths)



22.

24,

25.

26.

2.

Valueof 1 + 242 + 2424 ... is
2" & & 26

(a) 2 b) 3
(c) 4 (d 6

2,3 ,4,5 2
14 E424ptmt s BHS 3
(a) 2 (b) 3
(c) 4 d 6
The series $2, n?x™ is uniformly convergent in [-a, o]
(a) ©isany real number b) O0<a<l
(c) 0<a<2 (d 2<a<3
B Y2, n2x" , [~a.0] <9 feare aeomnd T
(a) o fEx wA® Bfemr T b) O<a<l
(c) O0<a<2 (d 2<a<3

¢ 9 .
The next term of the series -Z- + 2 + F + i—z + .18

(@ = b =
© = @ 2
2054348, | Aot we 3
2, 4 8 16 -
(@ 5 (b) 3
37 33
() 33 d 3
Which one of the following is true ? ,
2 _ nn+1) _ n(2n+1)
(@ an"== b) In= -
(¢ Ind= (Tn)? d) Ind = 2ordEntl
- 6
Jat fefznr fe9 fags Aat T 2
2 o Mtd) — nen+y)
@ In==5 b) Xn= & o
3 = 2 b BMualitanid)
(@ Xn’= (Zn) @ Xn°= 7
If n is a positive integer, then the number of terms in the expansion of (x + a)" is
(a) n (b) n+l
(c) n-1 ) (d n+2 )
A9 1 fex TaEHE yas Wi 3, fev femsm™ ( + o' ® wet & Afanr 3
(@ n , b) n+1
(c) n-1 (d n+2
Sum of the coefficients in the expansion of (ax + by)" is
(a) a'+b" (b) (a+b)"
() & +bH _ L@ @oy
fersTa (ax + by) fég qEiat v Az T
(a) a"+b° (b) (a+b)
() a*+p*! (d (a+b)™

(Maths) 6



28.

29.

30.

31.

32.

. : 110
Constant term in the expansion of (x — ;)m is

(a) -252 (b) 252
(c) 152 (d) -152
(x—i)m@ﬁﬂwfé?ﬂfa‘d}l?ﬂ‘

(a) -252 (b) 252
(c) 152 (d -152

In the expansion of (3x + 2)*, the coefficient of the middle term is

(a) 81 (b) 54
(c) 216 (d 36
(3x +2)* 2 fersw &g, feodt ve T asig 3 -
(a) 81 (b) 54
(c) 216 (d) 36

A subset of the set R of real numbers is compact if and only if it is closed and bounded, is
(a) Bolzano-Weiestrass theorem (b) Binomial Theorem
(c) Cayley-Hamilton theorem (d) Heine-Borel theorem

RS Afmiret @ Az R v féa Qu Az diae 3 Aa9 w3 99 feg gT w3 S
dfenr 3

(a) HUSAB-FHSTH frAuz (b) FESHME ROz
(c) aAB-IHses ATz (d) T S9% fAgiz
The function f(x) = i- is uniformly continous on

(@) ]0,1] () [0,1]

(© [1,00f . (d)  J-o0,00]

5 f(x) = i fearrg fadzg -

@ 10,113 (b) [0,1]'3

(© [l,=o['3 (d) J-o[ '3

The function fix) =[x |atx =0 is

(a) continuous and differentiable

(b) continuous but not differentiable

(c) neither continuous nor differentiable
(d) not continuous, but differentiable
x=03THs f(x)=|x|3

(a) f5939 w3 Feanx

(b) f&d39-ug 3T3Ha BT

(c) @ fadze »3 &t Fe=zww

(d) fsd3s 5t Udg Feav=

7 (Maths)



Jx-3)

AL i — =
x—3 x—3
(a) 1 (b)
(c) -l (d)
im L
x¥—>3 X=3
(@ 1 (b)
() -l (d)
x sinfa—-sin®f _
34, ‘Clrl_r'r‘}‘2 —
(@) 0 . (b)
sSin
(c) 5 (d)
; sinfa—sin*f
i
(ay 0O s (b)
sin2
€ =53 (d)
_ - sinx dy _
35, If y = tan 1 (m) then i
(a) 1 (b)
@ 0 . L@
_ - sinx ay _
ﬁaa Y= o ' (1+cosx) &3 dx
(@ | (b)
() (d)
36. - The derivative of e!°8% is
(a) logx e'o8* (b)
(c) glogx-1 (d)
eloex g fe@3uzs @
(a) logxe'o8x (b)
(c) etagx—l (d)
37. Ify = sin™!(cosx) then % -
(@ -l (b)
() 1 (d)
Adg y = sin~! (cosx), few %
(@ -1 (b)
() 1 (d)
38. The differential coefficient of x® w.r.t. x3 is
(a) 6x° (b)
(c) 2x° (d)
x> 7% T 3TIHI I I
(@ 6x° (b)
(c) 2x° (d)
(Maths) 3
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does not exist

0
does not exist

sin x

1-cosix

sin x

1-cos?x



39.

40.

41.

42,

43.

44,

The distance s of a particle at time ¢ is given by s = t* — 6t> -4t —8. Its acceleration vanishes
arr =

(a) 1 (b) 2

(€ 3 ) 4

feg eng @ met 1 3 gt s ot s =6 - 68 4t 3 T 3| femer 2wz F T
Ti=

@ 173 b) 2°3

() 33 d 4’3

[f the rate of change of volume of a sphere is equal to the rate of change of its radius, then
its radius =

(a) 1 (b) V2w
@ = @ ;=

fég amas € wifess @ ufgesss & o9 fere weo-fomrm @ ufsegss &t o9 @
"9 3, feg fere wiafenmm 3 =

(a) 1 (b) V2rm
© 7= O iz
For the curve x = £ —1, y = t*— 2t, tangent is parallel to X-axis where
(@ t=0 b) t=%
) t=1 d t=2
TET x =t -1, y=t*-2t, AUSH U X-»FHH & AN53T o fAT -
(a) t=0 (b) t=%
(c) t=1 @ t=2
The maximum value of sin x cos x is
(a) ‘% (b) A
(© 1 d 2
sin x cos x BT Wifoa3H ¥® 7
(@ " (b)
(© 1 (d 2
Rolle’s theorem is applicable in the interval —1 < x < 1for the function
(@ fix)=x (b) flx)=x?
(c) f(b)= x* i (d) fix)=[| .
98 T fAUTS w9 -1 <x < 1 <5 fen 256 wet &g g & -
(@ fix)=x (b) fix)=x>
(¢) flb)=x} , (d) f(x)=|x]|
The function f(x) = lo% is increasing in the interval
(@ (Le (b) (0,¢)
(e) (2,2) | d @,e
BB f(x) = ‘—"f—"fzm»mfé%’atrf%w%
(@ (l,e) (b) (0,¢)
(© (2,2) (d) (2,e
9 (Maths)



45.

46.

47.

48.

49.

Slope of the normal to the curve y = x? - = > at (-1,0) is

(a) Y% (b) —
(c) 4 (d 4
(-1,0) '3 T@T y = x> - — 3 oOHG A wHE I
(@) % (b) %
() 4 (d -4

[ e* (logx + i) dx =

(a) e: logx +c

(b) %+ ¢

(¢) e*log G) + €

(d) e* % + log x + c,where c is a constant
[e* (logx + %) dx =

(a) e*logx+c

(b) §+ c

(c) e*log G) +c

(d) ex3+logx+c,ﬁ§cﬁaﬁwﬁhh§

f«

(a) 0 by -l
(c) 2 d 3
e

(a) 0 (b -1
() 2 (d 3
follx —1ldx =

(@ % b)) -
() 2 @ -2
Jlx = 1ldx =

(@) % (b) A
© 2 @ -2
lim 355 e

@ 3 ® 3
€ =m (d 2=
lim %725 7=

(@ 3 ® 3
() = d 2=

(Maths) 10



50.

51.

52.

53.

54.

n
[Zusin|x| dx =
2

(@) 2 [sinx dx (b) 2 [Zsin|x| dx
(c) f_zzsinx dx (d) 2 [ rsinx dx
f_zzsinlxl dx =
: m
(@ 2 [Zsinx dx (b) 2 [Zsin|x| dx
(© [Zesinx dx (@) 2 [ ksinx dx
2 2
4 05
I, £ dxdy =
(a) 4 (b) 5
() 1 (d) 20
4 o5
Jo Jy dxdy =
(a) 4 () 5
(e) 1 (d) 20

The centre of gravity of a uniform lamina bounded by the co-ordinate axes and the arc of
x=acos, y = a sin6 in the first quadrant is at

(@ (0,0 (®) (2,0
, 4
© (aa) @ G
a-meEBe waEE e 3 fex feans ¥ JISAGRT T AT w3
X =acos, y = asind & 97U ufod sz9ux feg 3 :
@@ (0,03 (b) (a,0)’F
[y 4a 4a s
() (a,a)’3 @ G2
[fx=rcos®, y=rsin0, then the Jacobian g—g%) is
(@) sin® (b) rsin®
(¢) rcosH d r
Had x =rcos 0, y=rsin 6, ﬁ?ﬁﬁmg%%} 3
(a) sinf (b) rsinb
() rcosH (d r
An integrating factor to make differential equation xdy — ydx = 0 exact is
1 ; 1
@ -= (b) =
(c) % (d) }%
fedeat mitaes xdy - ydx = 0 g8z wEt feeqféar dges 3
T 1
@ -z (b) =
1
(c) 5 (d) 72

11 (Maths)



55.  The equation y = px + f(p) is known as

(a) Bernoulli’s equation (b) exact equation
(c) Clairut’s equation (d) linear equation
AHIIEs v = px + fip) T8 3
(a) EEE mitags (b) feamae mHtags
(c) TBnET MHiETs (d) Burdw AHlEEs
56. The differential equation of the orthogonal trajectory of the family of curves f (x Y, )
01is
dx dx
@ f(xrg)=o0 ®) f(xy-5)=0
© f(xy-Z)=o0 @ f(-x-y-2Z)=0
T f(1,9,2) = 0 2 weddies S @ fedex miaes 3
dx dx
(a) f(x,y,;;) =0 (b) f(x il S
© f(xy-2)=0 @ f(=x-7-2)=0

2
57. Particular integral of the differential equation % + 4% + 3y=e"3%js

(@ xe™™ ® e
€ —ce& d e
f?@?;'a"rmﬁaaﬁ +4—+ 3y =e™3 ¥ feAR yoa ¢
(a) xe™3* ) See
(© —Ze d) e

3
58. By means of the transformation z = log x, the equation x° -gx—i’+ 2Jc2 gy —+ 2y =
10(x + %) becomes

(@ (D*-D*-2)y=10(e"+€7

(b) (D*-D*+2)y=10(e*+ &)

(¢) (D’-2D+2)y=10(e*+¢?

(@ (D'+2D%+2)y=10(c*+ ¢*) where D=2 .

z=log x THEIAEG T, MIETE +3 ——+ 22 ‘”+ 2y =10(x + 2) T= 3
(a) (D°-D*-2)y=10(e*+ e

(b) (D*-D*+2)y=10(c*+ e

() (D*-2D+2)y=10(e*+e

(d) (D*+2D%*+2)y=10(e?+ 7 fid

{Maths) 12 A



60.

61.

If Ju(x) is the Bessel function of the first kind, then J'O"U_z(x) — Jo2(x)]dx =

(@ 2 (b) -2

() 0 (d 1

ﬁ‘q’%’.}n(x) ufawt fams = &5 TF5 4, fTa’HfGH[I_Z(x) - k(x)ldx =
(a) 2 (b) -2

€ 0 (d) 1

If |7, P(x)dx = 2, then n is

(@ o0

by 1

(e -l

(d) 2, here Py(x) is Legendre polynomial of order n

Aa9 [ P (x)dx =2, fegn d

@ 0
(b) 1
(c) -1

(d) 2, here Pu(x) is Legendre polynomial of order n

2

The Wronskian W of the two solutions of the differential equation 372’ = Yei—=is
(@ 2 (b) -2

© 1 d -1

SETSHE Mftas S - == 23 I = TRdve W3
(@ 2 b)) -2

(© 1 (d -1
IfA=(1,-3,-2), B=(2, -1, —4) then unit vector 4B is

(@) i+2]- 2k (b) i—2j+2k

(¢ i+2/—3k (& G+27- 2k)
A9 A=(1,-3,-2), B=(2, -1, 4) fes fearet 2x=5 45 3

(a) i+2]- 2k b) i—27+2k

(¢) i+2j-3k @ Z(i+27- 2k

If 6 is the angle between two unit vectors @ and b then sind is equal to

@ ab (b) dxh
(©) |@xb (d) |a.b|
a9 0 ¥ feamet Jaest a w3 b fevars &= 2, fag sind Forsg 3
(a) d.b (b) dxb
(¢) dxb| (d) |d.b|

13 (Maths)



64.

65.

66.

67.

68.

The position vectors of A and B are @ and b . respectively. P.divides AB in the ratio 3:1, Q
is the mid-point of AP. The position vector of Q is

(a) 5d+3b (b) 53;35

(©) 3d+5b (@) 222F

A 3 B ¥ UiHG 29es gHeS d@ w3 b 961 P, AB § 3:1 wurs &9 98 3, QAP
¥ HU fég 3, Q T Usims 2xeq 3

@) 5&+ 3B ®) E2
(¢) 3d+5b iy 2

8

and W are vectors such that i + # 4+ w = 0, |1 = 3,|7| = 4,|W| = Sthen .7 +

5 (b) -25
0 (d) 60
Ho9 U, T3 W RSET T6 ST U+ F+w=0,[ul= 3,5 = 4, Wl =5 feg @5+

(a) 25 (b) -25

@) 0 d 60

If d b,and ¢ are unit coplanar vectors, then the scalar triple product
[2d—b 2b- & 28— @)=

(a) 0 (b) 1

() V3 @ -3

Fa9 d, b, w3 ¢ feawt umwy wew ws, fes uFhm FI aEsEs

[2d—b 2b- & 22— d]=
(@ 0 by 1
() V3 (d 3
If @ and b are unit vectors and 6 is the acute angle between them, then |d@ — b| =
(a) 2 cost (b) 2sinf
(©) 2cos? (d) 2sin?
Aeg @ w3 b fearet e 76 w3 0 oot fevas fals a3 few |- b =
(a) 2 cosf (b) 2sind
() 2cos? @ 2sin%
The projection of @ = 31 — [+ Skonb = 27 + 3f+kis
8
(a) ‘\//_1_4 (b) =
] 8
(_c) - ) } @ =
b=20+3]+k 83 d=30— j+ 5k &t yAams 3
8
(a) Vi4 ®) =
V8 8
© = d =

(Maths) 14 A



69.

70.

pi &

72.

73

The solution set of 6 + x — x2 >0 is

(@ -l1<x<2 (b) —2<x<3
() —2<x<-1 d 1<x<2
6+x-xX>>0Fc T I® T
@ -l<x<2 () —2<x<3
() —2<x<-] d 1<x<2
The solution set of 2_53x < 1—3~—x is
(a) ]—oo:,‘,{ ® 13 [
1
© j—o - @ J=3 =
—~ <= wdsd
° 13 1
(@ J-o o () 13 oof
© ]-o 3 @ 1-3 3

Which one of the following is true ?

(a) Every vector space has a finite basis

(b) The 0-vector may be a part of basis

(c) The vectors in a basis are linearly dependent

(d) Every finite dimensional vector space has a basis
Jot fefswit f&F fags At &

(a) IIF TFST AUR T forfes woe Jer §

(b) 0-Fa29 wug = fIr T Faer

() oS f&e Fqeg Juy gu &9 fages 32 o5
(d) T3 forfes noHt e AR & woe g 3

If Ty and T are linear transformations on the plane R? such that T)(x, y) = (0,x), T2x.y) =
(v, 0) then

(a) Ti*= (b) T?#0

() TiT2=0 (d Ti*#£0-

A9 Ti w3 T2 UBs R? '3 JumT UiSTs 96 37 fa Tu(x, ) = (0,x), Ta(x,y) = (v, 0) fag
(@ Ti= (b) T2’#0

() TiT2=0 d Ti#

The line i—%= 1 cuts the X-axis at P. The equation of the line through P and
perpendicular to the given line is
(@ x+y=ab (b) x+y=a+b
(¢c) ax+by=a’ (d) bx+ay=b?
Z—2=1 waRm X § fig P'3 et 1 P ot wr & mitame w3 fodt w3
#a
(a) x+y=ab (b) x+y=a+b
(¢) -ax+by=a’ (d) bx+ay=b’

15 (Maths)



74.

75.

76.

11

78.

79.

The angle between the lines2x —y+3=0and x +2y +3=01is
g

¥ [

(a) 2 (b) s

&y = @ =%

JuE 2x—y+3=0mT x+2y.+3=0ﬁ‘€a"‘a"d’h€3
; 7 T

(a) z (b) 5

& = G 3

If the line 6x — 7y + 8 + A(3x — y + 5) = 0 is parallel to Y-axis, then A =

(a) 2 ) 7

e 3 @ -2

AGT Y 6x - Ty + 8 +A(3x—y+5) =0 Y-WIHH T ANS39 J feg A=

(@) 2 B -7

(0 7 (d -2

The equation of a straight line making equal intercepts on the axes and passing through
(3,2) is

(a) x+y=2 (b) x+y=3

fg) TEty=>H (d) x+y=156

WIFRTR' '3 99 fereanue st w3 (3.2) 9dt Buel fAdt Jur & mifges T
(@) x+y=2 (b) x+y=3

(c) x+y=5 (d x+y=15

The lines x cosa + y sina = pi and x cosf + y sinf = p2 will be perpendicular if

b4

@ =B ® a-p=3

© Ju-pi=3 (@ a+p=0

Jumet X cosa + y sina = p; M3 X cosP + v sinp = p, 5 JEaitmt AFT

(@ o= @ o=f=3 |

© lo—Bl=3 (d) a+p=0

If the line y = 2x + c is a tangent to the circle x*+ y°= 5, then a value of ¢ is

(@ 2 b 5

© 3 d 4

AT T y=2x+¢ 94T X2+’ =5 T AUGH 3uT 3 feg c T H® T

(@) 2 (b) 5

(© 3 _ d 4

The equation of the circle concentric with x* + y* + 6x + 2y = 1 = 0 and passing through
(14

(@) x*+y+Hx+2y+5=0 b) x*+y*+6x+y=0

(€) x*+y'+2y+5=0 . (@ RP+y+6x+2y+9=0

(=2, -1) T Bw w3 2 +y> + 6x+2y =1 =038 AxAGS9x va9 T AHIETs
(@ L+y+Hx+2y+5=0 (b) x*+y’ +6x+y=0s

() xX*+y+2y+5=0 d) x*+y+6x+2y+9=0

{Maths) 16 A



80.

81.

82.

83.

84.

The equation of the directrix of the parabola S5y*=4dx is
(a) 4x+1=0 7 4x-1=0
(¢) Sx+1=0 (d 5x-1=0
JITE® 5y° = 4x € AHIES € sfedgefoan ¢
(a) 4x+1=0 (b) 4x-1=0
(¢) 5x+1=0 (d 5x-1=0
The equation of the parabola with focus (3,0) and directrix x+3=01s
@ y =3 b) y'=2x
() y*=12x (d) f = 6x
FeT (3.0)m3 sfeafean x+3 =088 UgEs AHiEes d
(@ y =3x by y=2x
) y=12x (dy y =6x
The sum of the focal distances from any point on the ellipse 9x*+ 16y* = 144 is
(@) 8 (b) 16
) 32 (d 4
FAfsum 9x2 + 16y = 144 3 fait g grdt Sa® gt w7 79 T
(a 8 (®b) 16
c) 32 @) 4
The eccentricity of the conic x* — 2x — 4y*=01is

1 3
(2) 3_ (b) 3-

5 5

© = @ T
Hagu x? - 2x — 4y’ = 0 € wiR iRt 3

1 3
(a) 3_ (b) 5’_

5 5

i = i

: . e v? X2 y?
If e, e are the eccentricities of hyperbolas e 1 and T B 1, then
(a) e=¢e ) c+e=0
&) mee=1 (d) ei2+ ;%=1
AT e, ¢ mﬂwﬁwg—%;:lm%z—z—g:lénfﬁ?ﬁhém,fea
(a) e=¢ (B e+e=(
© ee=1 @ =+5=
The ratio in which the line joining points {2, 4, 5), (3, 5, —4) is divided by YZ — plane is

) 23 (b) 3:2
(© -2:3 (d) 43
wers fam fw féemit (2.4, 5), (3,5, 4) 8 7= 307 YZ -uBs 2o 31 &St wtel J
(@) 2:3 (b)) 3:2
(¢) 23 (d 43
17



86.

87.

88.

89.

90.

The equations of the line through the point (2, 3, —5) and equally inclined to the axes are

() x—2=y—3=2z+5 (b) %:%:%ﬁ
(C)\"‘g‘%=y3 = d x+2=y+3=2z-5

fég (2,3 —S)araﬂ'aulﬁ%wm%nmemaﬁweﬁwmﬂmaﬁ
@ x-2=y—-3=z+5 b Z=2=22

@ ZE2=22-I0 @ x+2=y+3=2-5

2 3 =5

The foot of the perpendicular from (o, f, ¥) on Y-axis is

(@ (a,0,v) (b) (,0,0)

(©) (aB,0) () (0., 0)

Y-WaHH 'S (0, f.y) I HI T UT T

(@ (a,0,v) (b) (0,0,0)

(¢ (o.p,0) (d (0,B.0)

The straight Ime——-g—?: = z{-—% = %l is

(a) Parallel to X-axis (b) Parallel to Y-axis

(¢) Parallel to Z-axis (d) Perpendicular to Z-axis
o 2= 2o 22

(a) X- WaEHH 2 AHS39 (b) Y- WIHHE T AHG39
(¢c) Z- »dHH T ANGST (d) Z- »ammE T Bg

If a line in space makes angles o, f and y with the co-ordinate axes, then cos2a + cos2f3 +
cos2y + sinu + sin’p +sin?y =

(a) -1 B O

() 1 G} 2
ﬁaauwafﬁﬁaaéwmwma B m3 y d= =€ I, feg
cos2a + cos2p + cos2y + sin“a + sin’B +sin’y =

8~ : ® O

€ 1 @ 2

The angle between the lines 2x =3y =-zand 6x = -y =—4z is

(@ = ®) 3
© 3 @ =
IuE 2x =3y=—z M3 6x=—y=—4z fega9g d= 3
@ 3 ® 3
© 3 @ =

(Maths) 18 A



91.

92.

93.

94.

95.

The distance between the planes 7. (21 — J + BE) = 4and 7. (61— 3] + 91_‘;) = —13 is

5

10

) = ®) 5
oL 0 e
& S ( 0
S uds 7. (21— ]+ 3K) = 43 7.(61— 3] + 9k) = —13 fewam gt &
5 10
(a) ﬁ (b) 3J14
25 1
&Y @ =

The shortest distance between the two lines 7 = (=3 + 6]) + s(-41 +3] + 2k) and

7= (=204 7k) + t(-4T+ J+ k) is

-

173
11

§ Juret T o= (=304 6)) + (AT + ) WBF = (=204 7K) + t(—4i+ j+ k)

@ 7 (b)
(c) 8 (d)
fewars fagazn gt 9

B 7 (b)
© 8 (d)

173

1

If 8 is the angle between the planes 2x~y+2z = 3, 6x — 2y + 3z =5, then cos6 is equal to

20 21
@ 33 ® 2%
(©) % (d) 'i'g
AT 0 UBH 2x—y+2z =3 "3 6x — 2y + 3z =5 fesaa g= 3, fed cosb g9HT a

4 B =
W n "

1
G = W
If 7 is a complex number then |z + 1] = V3| z — 1| represents
(a) astraight line (b) acircle
(¢) an Ellipse (d) aHypeibola
A9 z feq afe® Afumr 3 feg |z + 1| = V3 |z - 1| few8%T 3
(a) fAdt Sy (b) f¥a da9
(c) f& niza @) fox Tehuege
The complex number 1:—_2: lies in
(a) first quadrant (b) second quadrant
(c) third quadrgnt (d) fourth quadrant
Afew A —— Hige 3
(a) ufg® v39ux fee (b) TH 93994 fe9
(c) In v39wa few (d) <% v39uq fo
19 (Maths)



96. Number of solutions of z? + |z|? = 0, z is a non-zero complex number is

1 (b) 2
& 0 : i (d) infinitely many
22 + |z]2 = 0 I& & Afeon, fAg 2 fea do-fAee Afes iz @
(@) 1 b)) 2
(¢ 0 (d) wEfaEz
97. The modulus of —— 218
1-(1-1)
(a O (b) |1
(€ 2 @ V2
1+2i -
e
(@ O g5 1
& 2 d V2
98. The multiplicative inverse of 7+24i is
74240 7-24i
(a) 625 ® o _
o % o -
7+24i ¥ g&q 882
7+24i 7-24i
o e ®) s
24i-7 7+24i
fu} == d -7
_ 100
99. (ﬁ is equal to
(@ 1 0 (b) 0
" 1-100 . el
€ e i =
_\ 100 -
(X)) =oe &
1+i
@@ 1 () 0
1_i100 ; P
(8} =g B

100. The difference between two acute angles of a right angled triangle is i—z radians. The angles

in degrees are

(a) 60°,30° ®) 70°,20°
) 125 18° (d) 38,530
fex miat fagm @ < fols ast femaa wise — 38Mis 761 &z feadin ffe 5
(a) 60° 30° (b) 70°,20°
(c) 72°18° @ 38°8°
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101. Iftan A = § and tan B :g, then A4+B =

102.

103.

104.

1

5.

T m
@ = {b) =
(c) E (d) zero
HET tan A = % %3 tan B =§f‘?‘o’ A+B =s

T mw
@ = b} =
(c) E (d) zero
If sin x + sin? x = 1 then cos®x + cos*x =
@@ 0 b) 1
(e} -1 d 2
Aa9 sinx + sinx = 1 f&g cos?x + cos*x
@ 0 ® 1
(c) -1 d 2
The value of SEX=20% ;

cot2x
B 1 B
() 2 (d 4
cutx-tanx? H_S a
cot2x

7t S ) ~l1
€} 2 gy @
The general solution of sinf = ? 18
(a) nm+ ; ®) nr- 1;‘
{e) nw-+ (—1)"% W axt—0" %= n is an integer
sinf = ?-ET AOSs I8 9
(a) er +-;5 (b) nm-— g
(¢) nm+ (—1)"% (d nr+ (- 1)"%, n is an integer
The number of values of x for 2 sin’x + Ssinx —3 =0in [0,7] is
(@ O (b 1
) 2 (d 3
[0, 7] f€9 2 sin®x + 5sinx -3 =0 B x T W' &t Bfepr
(@ O b)) 1
(¢ 2 (d 3

21 (Maths)



106. Ifz = xy f(—) then x 2Z + Yaz

ax dy
@ =z (b)y 0
© - (d 2z
az gzt
ﬁaa’z-xyf(—)fﬁa’ xo=+ 7
(@) =z (b)
1
(© - ) 2z
107. Ifu = ™7 then 2 =
(a) eXyz (b) exyz—l
(c) xe™= (@ yze*¥?
: e NN 9u _
9T u = e fgg z
(a) e xXyz (b) eXyi- &
(&) xanee (d) yze*¥z
108 -
T (xy)—(0,0) X2+y*
(a) isequalto( (b) isequalto2
(¢c) isinfinite (d) does not exist
2xy*
(x.y)l—r(O,U) x4yt
(a) 0% g95g (b) 2 < gg=Es
(c) w3 @ ¥gesdtd

109. If fx and fy are both differentiable at a point (a, b) of the domain of definitio of a function
f, then fiy(a, b) = fyx(a, b) is

(a) Schwartz’s Theorem (b) Young’s Theorem

(c) Implicit Function Theorem (d) Inverse Function Theorem

AA9 £, W3 f, 2 TB6 [ T FHG T fHE (2, b) 3 Pedetion 5, faT fila, b) = fu(a b) 3

(a) wegew fRUz (b) war fROZ

(¢c) feuwifre evs fruis (d) feusz =%s fruis

110. For the function f(x,y) = {x2+y2'g i% f Eg g;

(a) 1x(0,0) does not exist (b) £,(0,0) does not exist

(c) f£x(0,0) and fy(O 0) both exist (d) f(x,y) is continuous at (0,0)
7yz 6 ¥) # (0,0)

W= { 0 (y)=(00)

(a) £(0,0) Hge adt T (b) £40.0) Hge &1 T

© KO0)MIEO)TRATE TS (@) f(x.y),(0,0)3 fadzg 3
(Maths) 22 A



111.

112.

113.

114.

118.

The number of ways in which 3Gemnittée of 6 members can be formed from 8 gentlemen
and 4 ladies so that the commitige eofitains at least 3 ladies is

(8) 252 (b) 96

(c) 15 (d) 420

ot <t Afor far 39 8 yorT 2 4 nigst 89 feg 6 Aefmr &t et s =t &
AaEt 3 3t 7 anet f¥e wé-uwe 3 wisst I |
(@ 252 ®) 96

(c) 15 (d)y 420

Out of letters of word CALCUTTA, number of different words formed are

(a) 5040 (b) 2520
(c) 840 (dy 210
CALCUTTA HET € niyg' {9, g8 3¢ u-3y gue’ ot Afunr 3:
(a) 5040 (b) 2520

(c) 840 d 210

In an examination, a student has to answer 4 questions out of 6. Questions 1 and 2 are
compulsory. The number of ways in which the student can make the choice is

(a) 4 (b) 6

(c) 24 @ 12

fea ifemrr 15, fea fefonmast 3 6 49 4 yrst @ €39 22 05 | yAs | »3 2 Fadt
& | 2o &t Riunr far o fefenrad! 85 a9 Aaer §

e B (b) 6

(c) 24 @ 12

Among 14 players, 5 are bowlers. In how many ways a team of 11 may be formed with at
least 4 bowlers ?

(a) 262 (b) 265

(¢) 264 (d) 263

14 fazdor o5 5 dTgw I5 | W2-UT 4 Fesw % 11 fusaht &t 0 53
3Itfemit 7% FETEt 7T AdEl 9

(a) 262 (b) 265

(c) 264 (d) 263

‘The factoring of any integer n into primes is unique, apart from the order of the prime
factors’ is

(a) Fundamental Theorem of algebra (b) Prime Number Theorem

(¢) Chinese Remainder Theorem (d) Fundamental Theorem of arithmetic
‘Yt 2aey T T9n 3 fewrer, fan ygs wia 3 wisw &g I8 feduz &

(a) wEHET T Hew AUz (b) = Aftr fRTE

(¢) TEBHE IHs9 a3 (d) afsz v ves fAg’s

23 " (Maths)



116. Ifa and b are positive integers such that HCF (a, b) = 1 then (atb,a-b)is
gy 1 b} 2

(¢c) eitherlor2 (d) neither 1 nor 2
am3 b T6SHA Y& W& 6 3T 7 HCF (a,b) = | f&T (at+b, a—b) T
(8)- 1 B 2
(c) A 1IF2 d ®1s T2
117. In the group G = {1, 3, 7, 9} under multiplication modulo 10, the inverse of 3 is
(@ 3 (h) 7
() 1 (d 9
TToes HIS8E 10 nidls AHT G={1,3,7,9} fi¥e 3 = 8%z §
(@ 3 f 7
) 1 d 9
118. The number of generators of an infinite cyclic group is
(@) 1 (b) 2
(el 3 (d) infinite
Yadt AYT € Hodee € Aftmit T
(@ 1 (b) 2
(¢ 3 (d) o3
119. In a group G under multiplication, if a €G is such that a> = ¢, where ¢ is identity of G, then
(@ a= e b) a=-¢e
{d a= - i) ; e gt

JEoes wilts feq MHT G S, AT a G fem ymm 3 fr o = e fid o, G &
mersfedt 3 feg

(@ a= Ve b) a=e
© a= é & w=g
120. If G is a group with order o(G) = p?, p prime then
(a) Giscyclic (b) G is abelian
(¢) @G is neither cyclic nor abelian (d) G is both cyclic and abelian
Ad9 G T o(G) = p* T feq AT T, p wIH I, feg
(a) G gadt 3 (b) G wieflghe &

() G 3 gadt T & niElghis (d) G 22 93t »i3 niEies T

121. Which one of the following statements is false ?
(a) Every field is a principal ideal domain
(b) Every Euclidean domain is a principal ideal domain
(¢) Inacommutative ring without unity every maximal ideal is prime
(d) every principal ideal domain is a unique factorization domain
Jo' fefant T faos s5s awz § :
(a) T EBF WY nireow IS T
(b) T feadists gHs W wieem 395
(¢) f€a qudfes U3 ST fearet 3 fewer o3a AaFH® wEtst® wis o
(d) T HY nETH A ey Sxeaeans 395 3
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122. A division ring is

1

124.

1

_‘l

23.

25.

(a) an integral domain (b) afield

(c) asimplering (d) of prime power order
fea <3 W 3

(a) fea fecaas sHs (b) fea ¥39

(¢) fea rogs war (d) of prime power order

The maximum number of real roots of the equation x*"—1 =0 is

(a) n b) 2
() 3, (d) 2n
AHlEEs x*' -1 =0 ¥ niAS get € wifgasy Aftmr 3
(a) n (b) 2

(¢) 3 (d 2n

Using Bisection method, the interval in which the real root of the equation
xH42x*—x~1 =0 lies in

(@ (-1,0) ® (1.2

(© (2.3) (d (0.

FERaRs fedt & ytar a9d, Hiowiss fAr ff milaes x*+2x'x-1 =0T RS g2
HTHS 767

(a) (-1,0) (b) (1,2)
() (23) (dy (0.,1)
Acosx=

(a) —sinx

. Ry . h
(b) 2sin (x + ;) sin>
. B .. A
(c) —2 sin (x + E) sin=
(d) cos (x + %) . where A is forward difference operator and h is interval of differencing

Acosx=
(a) -—sinx
h

®)  2sin(x+3) sins
(c) —2sin (x + g) sin%

(d) Cos (x + %) , Where A is forward difference operator and h is interval of differencing

- , 1 . 3
In Simpson’s 3 rule the number of intervals should be

(a) even (b) odd
(c) prime (d 3
Simpson’s © fawH &9, wizgst & Aftor 38 a1 3
(a) famz (b) =&
(©) 3™ @ 3
25 {Maths)



127.

129.

130.

131.

Runge-Kutta method is used to solve

(a) partial differential equations

(b) ordinary differential equations

(c) integral equations

(d) wave equations
nge-Kuuahﬂ@qmmmmmwwﬁ
(a) wiEa fegead migast

(b) AU9S fe3va miasst

(¢) yIx Axlagst
(d) 3= miagst
. Ifa, b, ¢ are different integers such that the greatest commeon diviser (a, b) = ¢ then
(a) adividesc (b) cdividesb
(c) bdividesa (d) none of these
ﬁ—o(‘c’a,b,céﬁéﬂgﬁﬁﬁaaﬁ?ﬁﬂgﬁ‘é‘?wg’ﬁ'ﬁa’(&b)=cﬁﬁa
(@) a3 I I T (b) ¢, b3 T FgET I
() b,ag Ia I () feost fe5 aet oot
Ifa=b (mod m) and (a, m) = 1 then
(@ (a,b)=1 (b) (b,m)=1
(¢) (b,m)=a (d (a,b)=m
A% a=b (mod m) 3 (a, m)=1feg
(@ (ab)=1 (b) (bym)=1
() (b,m)=a (d (a,b)=m
If aand. b are natural numbers such that a* — b? is a prime number, then
(a) _az—b2=l (b) 32-b3=a+b
() a?-b*=a-b @ &#-p"=2
ﬁaaan@bqi%rafs'anfuwaﬁsfﬁa —bzfeamnfwwﬁ feg
(a) a’-b’=1 b a&-b*=a+b

() a’-b*=a-b (d) a-b?>=2

The negative of the proposition ‘If 2 is prime then 3 is odd’ is
(a) 21sprime and 3 is not odd

(b) If2is not prime then 3 is not odd

(c) If2isnot prime then 3 is odd

(d) 2isnotprime and 3 is odd
TIT 2 wEH T w3 3 e I aEs v feudis T

(@) 2 wgwH I W33 T I T

(b) 7T 2 WA Bat ¢ feg 3 w5t &
(c) 79 2w &dt & feg 3 a3
(d) 2wFAFA I3 3R T
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132. Forthe seriesa, a+d,a+ 2d, ..., a + 2nd, S.D. (Standard deviation) is

133,

134.

135

-

(@ Jam+1) o L0
(@ "= @ Jnn+2).d
B3t a,a+d.a+2d,..,a+2nd, ¥ S.D. (uferry fegms) 3
@ Jam+D (L g

n(n+1)

(¢) —-3——.d d Jan(n+2).d

[n a moderately skewed distribution, the values of mean and median are 5 and 6
respectively. The value of mode in such a situation is nearly equal to

(a) 8 (k) 11

() 12 (d) 16

fea rugs 396t 35 f&e Hows w3 Wiger @ W8 ge 5 w3 6 7, wifvdt Rfgs
feT agsx T HWE sargdr gogg o

(2} 8 (b) 11
€ B2 (d) 16
The median of 10, 14, 11,9, 8, ..., 12, 6 is
(2} 10 (b) 12
(c) -11 d 14
10,14, 11,9, 8, ..., 12, 6 ¥ Hfgar T
taF 18 (b) 12
@ 11 (d 14
The difference between the greatest and the least value of observation is called
(a) variance (b) mean deviation
(¢) standard deviation (d) range
331 € wifgasH w3 fa8a3H ¥a feuw nizg o€ §
(a) fga37 (b) Hu fegws
(¢) ufeHy feoss (d) JH
. Ifris the correlation coefficient, then
(a r<i Bl e21
el pi=l~ d =1
Ad9 r AfoREY gieie § fag
(a) r=<l (b) r>1
() <=1 d =1

27 (Maths)



137.

138.

139.

140.

141.

A bag contains 5 black balls, 4 white balls and 3 red balls. If a ba]l is selected randomwise,
the probability that it is a black or a red ball is

(a) (b)
(©) (d)
Fea%afevsam‘t»rrw 4 AU Tt w2 3 & del I61 Aa9 g aiT »Eass
& At 3§ 37 Agew fa feo fEq @t 7o de d

|mul
wiNkes -

(o

(@ 3 ) 3
© 3 @ 3
In a Binomial distribution mean = 5 and variance = 4, then the number of trials is
(a) 20 (b) 25
(c) 16 5
afe‘lmﬂnmeafeamm-swvf%@a?-4 Zfest &t Aftr 3
(@) 20 (b) 25
(c) 16 (d 5
A coin is tossed 8 times. The probability of getting a head three times is
@ = b =
7 7
6 = @ 5 ﬂ
fex fiar 8 =9 Qafenr famr T S5 =9 I3 s &t Feea T
@ L b =
© @ =
IfP(A) = i and P(B) = gwhen A, B are independent events, then P(A/B) =
@ 3 ® ;3
© = @ 2
A9 P(A) = ;™3 P(B) = L A w3 B B39 ¥IRT U5 fea P(AB) =
(@ 3 ®
© = @ :

A single letter is selected at random from the word ‘PROBABILITY". The probability that
it is a vowel is '

@ = b =
© = @ =
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142.

143.

144.

145.

146.

In a throw of two dice, the probability of getting a sum of 7or 11 is
2 3
(a) p- (b) P
© 3 @ 3
€ SR Hee f&9 7 77 11 73 wifs &t Ages §
(@ 3 b) 2
7
© (&) 2
The objective function of a Linear Programming Problem is :
(a) apolynomial (b) an equation
(¢) aninequation (d) none of these
fea #ahm Yaphiar mitrr = 835 =56
(a) fea uBEHNS (b) fgag mlags
(c) f¥a fefsgems (d) feost &8 It &t
Ifx +y<2,x>0,y>0, the point at which maximum value of 3x + 2y is attained at
(@) (0,0 (b) (0.2)
© (2.0 @ G
FFT x +y<2.x>0,y>0 ffg fi8 3x + 2y & wigasH H& yus Jer 3 ¢
(@ (0,0 () (0.2)
. 3 1
© (2.0 @ G5
A particle is in equilibrium under three forces. Two of the forces act at right angles to one

another, one being double the other. The third force‘has a magnitude of 10 Newtons. The
magnitude of the other two (in Newtons) is

(a) 2,4 (b) 3.6

(©) 2v5,4V5 (d) 2v3,4V3
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(a) 2,4 (b) 3.6

(©) 2V5,4V5 (d) 2v3,43

Two parallel forces not having the same line of action form a couple if they are
(a) like and unequal (b) like and equal

(¢) unequal and unlike (d) equal and unlike
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(a) fea fadht w3 wims (b) fea fadt w3 ms

(¢) wAHs w3 fead fadht &dt (d) s w3 fed fadht saf
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147. Forces of 3 dynes, 5 dynes and 7 dynes acting on a particle are in equilibrium. The angle
between the first two forces is

(a) 30° (b) 45°

(c) 60° (d) 90°
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(a) 30° (b) 45°

(¢) 60° (d 90°

148. If a particle moves with uniform acceleration, the distance traversed by it in consecutive
seconds are in

@) AP by G.P.

(¢) H.P. (d) none of these
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149. A body dropped from a height 4 at time t = 0 reaches the ground at time to. It would have
reached a height -’2?- at time

to to
(@ = b) =
© 2 @ %

h GurEt 3 t=0 MF 2 H o féw TN o AN 3 fls 3 Ugee 3, feu L Geet 3
fern AR '3 uget St
(@ = (b)

@ 2 (d)

als Qs

150. If the greatest height attained by a particle is one quarter of its range on the horizontal
plane, then the angle of projection is
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© 2 | @ 3
feg w3 uds '3 fea Tz orer YUz &t aret wifuasy €978 fersl 37 &1 fEx
et 3 | feg Yrans = a2 4

(a)
(c)

14 =14
(=

(b)
(d)

WA | A
CH =T

(Maths) 30 A



SPACE FOR ROUGH WORK

31 (Maths)



SPACE FOR ROUGH WORK

(Maths) 32



