|

b 7 RSN

SuccessClap ‘

SuccessClap

Test Copy of Mr Shivam Kumar ,AIR 19 ,CSE 2023

y Best Coaching for UPSC MATHEMATICS
TEST SERIES FOR UPSC MATHEMATICS MAINS EXAM 2023
FULL LENGTH TEST -5 PAPER 1

& Name of the Candidate CHTUA™M £OmMm AR
-~ |Email 1D Roll No
. | Phone Number Date 16" Ayt
Start Time : Closing Time: |
[ Index Table Remarks
. SectionA Section B
Q.No | Max | Marks Q.No | Max | Marks
Marks | Obtained Marks | Obtained
1a b S5a (<
1b 9 5b Q
1c | 5¢ B
1d 4 5d ‘g
e q | 5e ¢
2a 6a
2b 6b
o 6Cc
2d 6d
3a \'l, 7a
3b . \'V 7b
3c \b' 7c
3d 7d
4a Yy | 8a \V
4b \O 8b \
4d 8d
Tota é
[ Total |- N




Test Copy of Mr Shivam Kumar ,AIR 19 ,CSE 2023 §

2 2 1
. . _1 =2 1 2|
1(a) Ifllsaneigenvalueofﬁ'emmﬁ—3[1 -2

verify that 2 s also an eigenvalue of 4.
Also venfy that the eigenvalues aré of unit

a 2
-2 | 2
el e

modulus.

- |
ﬁ'b

\.v*))\au/) <gmn vadie 7
S A s efyin value sy T —3 \

2 N b eegn valuae o D ‘
2 L s en Secline of B
D 1 s g walve 8T (Fomd)

) W‘ us Q—\—")% v oAAR %j (F"ML)

L
e

. PR = . T T Tr——— S b do Sl e s e e R R s e e . 2
s R Py S, 3 R S e e g o Y s S TN =5 = R s i e e ’ i ’ oy e
{ S TR P AT S i St s s Rl Lot T A et Yt e, - 5 “y e
2 e L N TR e A 5 " 3 : 3 e K g
- - - G o ——————————— - - - : . e A b s e, SASTCE e e ”

R




Test Copy of Mr Shivam KumardALRa;@oqugﬁgmgg
1(b) Let A be a square matrlx of order 3
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1(c) Evaluate ff % over the region

x20,y20,z20,x+y+z<1
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1(e) A sphere of radius k passes through the origin and meets the axes in
A, B, C. Show that the centroid of the triangle ABC lies on the sphere
9(x? + 32 + 22) = 4k2, (10)
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3(a) Show that the condition that the plane ux + vy + wz = 0 may cut the

cone ax? + by? + cz? = 0 in perpendicular generators is :
b+ ou?+(c+ayw?*+(a+hbw?=0. (15)
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3(b) fu = log (x* + ¥® + z3 — 3xyz), show that
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3(c) Sol
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5) Locate the stationary points of x* + y* — 2x? + 4xy — 2y? and determine !
(15)
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rrace the curve y*(x* +y) +a*(x* - y?) = 0 (15
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4(c) Find A'%°, where A = G i) (20) |
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SectionB

5(a) Solve (2xy*e” + 2xy* + y)dx + (x*y*e” — x*y? — 3x)dy = 0. (10)
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5(b) Solve the following system of differential equations by the method of
Laplace transforms: x' +y =2cos t,x +y' = 0,x(0) = 0,y(0) = 1. (10)
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5(c) Four rods of equal weights w form a rhombus ABCD, with smooth hinges
at the joints. The frame is suspended by the point 4, and a weight W is
attached to C. A stiffening rod of negligible weight joins the middle
points of AB and AD, keeping these inclined at « to AC. Show that the
thrustin  this stiffeningrodis  (2W + 4w)tan « (10)
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S(d) ShOW that the time of descent to the centre of force, the force varying
inversely as the square of the distance from the centre, through the firg; |
half of its initial distance is to that through the last half as m + 2: 7 — |
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5(e) Determine constants a, b, ¢ so that the directional derivative of
. ¢(x,7,2) = axy® + byz + cz%x® at (1,2, —1) has a maximum magnitude

88 in a direction parallel to z-axis. — (10)
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8(c) Solve-(3 - x)y" — (9 — 4x)y’ + (6 — 3x)y = 0.
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