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BACHELOR OF ARCHITECTURE EXAMINATION, 2023
( 1st Year, 1st Semester )

MATHEMATICS – I
Time : Three hours Full Marks : 100

( 50 marks for each part )

Use separate Answer-Script for each part.

Part – I (50 Marks)

Answer question No. 1 and any three from the rest.

1. If 1siny x?? , then prove that

i) ? ?2
2 11 0x y xy? ? ? .

ii) ? ? ? ?2 2
2 11 2 1 0n n nx y n xy n y? ?? ? ? ? ? . 5

2. a) Verify Rolle’s theorem for the function ? ? ? ?2ln 2 ln 3f x x? ? ?  in [–1, 1]. 7

b) State Cauchy’s Mean value theorem and hence deduce the Lagrange’s Mean value
theorem. 8

3. a) Find the value of ?, in the Mean value Theorem

? ? ? ? ? ?f a h f a hf a h? ? ? ? ?? , where ? ?f x x? , 1a ?  and 3h ? . 8

b) Apply Maclaurin’s theorem to ? ? ? ?41f x x? ?  to deduce that

? ?4 2 3 41 1 4 6 4x x x x x? ? ? ? ? ? 7

4. a) If ? ?f x?  exists at x a? , then prove that

? ? ? ? ? ?
0

lim 2h

f a h f a h
f ah?

? ? ?
? ? 9

b) Evaluate : 
0

tanlim sinx

x x
x x?

?
? . 6

5. a) If ? ?2 22 ,  2u f x yz y zx? ? ? , then show that

? ? ? ? ? ?2 2 2 0u u uy zx x yz z xyx y z
? ? ?? ? ? ? ? ?? ? ? 8

b) Show that
/22 2

/6

2
9 sin 9

x dxx

?

?

? ?? ?? . 7
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