Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17MATDIP31
Third Semester B.E. Degree Examlnatl(;‘ ,,“*Dec.2023/Jan 2024
Additional Mathe‘matlcs -1
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choasmg ONE full question from each module.

Modﬁle-l
Deﬁne dot product between two Vect@rs a and b Find the sine of the angle between

a=4i- _]+3k and b——21+‘ &»—Zk

(08 Marks)

Express 3+ Zl in the form of X+ 1y and hence find its modulus and amplitude. (06 Marks)
Find the real part of _— (06 Marks)
) 1+co<6+1sm 6
> OR
by, 4
Prove that {MJ =c0s80 +isin 80 (08 Marks)
sin0+1cosO

If A =2 i—'2})+ﬁ and B= 2?—23+i€ Show that (Xﬂ- Ig) and (K— ﬁ) are orthogonal.

(06 Marks)

Find the value of 7\. so that the vectors A 31+5] 3k 5B-i+73+2§ and

C =21-2 _]+ k are co-planar. (06 Marks)
| Module 2 :
If y = tan™' x prove that (1 +x2 )yn+2 +2(n+1)xy,, +n(n +““1)y =0. (08 Marks)
Find the angle between the curves't =a(1+cos0) and r= - b(1-cos0). (06 Marks)
. 3 ' —
If u =tan u . Show-that x @ + y@ =sin2u”, (06 Marks)
X-y . » Ox "0y
| OR
Obtain the Maclaurin’ s senes expansion, of tanx upto the term containing x’ (08 Marks)
Find the Pedal equatlon to the curve ™ =a™ cosme. (06 Marks)
ou Ou Ou
fu=f(x- y,y zz -X), showthat —+—+—=0. (06 Marks)
) 0x 0Oy Oz
- Module-3
A 2
Obtain a reduction formula for I cos" xdx (n>0). (08 Marks)
- 0
Evaluate Jx\/ ax ~x> dx | (06 Marks)
0

Evaluate U xydxdy where R is the I quadrant of the circle x* +y*=a’, x>0, y>0.
R ¢ *

(06 Marks)
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© Gt | B

Obtain a reduction formula for |sin" xdx (n>0). (08 Marks)
1 5 %
Using reduction formula evaluate Ixs (1 - xz)?dx (06 Marks)
0
122
Evaluate H j x*yzdxdydz . (06 Marks)
001

) M odule-4 o

A particle moves along th CUE (1 t3) y= (l+t )and Z= (2t—5). Determine the
components of velocity and aé%eleraﬂon at t = 1 in the direction 2i+ j+2k. (08 Marks)
Find the directional derfv«ﬁﬁve of p=x yz+4xz aﬁ;;fg}ie point (1,-2, —1) in the direction of

the vector 2i — ] 2k (06 Marks)
(06 Marks)
WW' N

Find: divm%and curlF where F=V{x* +y® +2° - 3xyz ). | (08 Marks)
Show th t F = x—}z—?; is solenoigal. (06 Marks)

Find the values of the constants a, b, c such that V ¥
F (x+y+ az)1 + (6x e 2y z)j+(x+ cy +@@)k is 1rrotat10nal | (06 Marks)
Solve : (1 + y; (08 Marks)
Solve w(y3 = (06 Marks)
M (06 Marks)
(08 Marks)
(06 Marks)
(06 Marks)

% %k %k %k Xk
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